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2 c™v_ieAib

1.1 ¢’ jeAib
Physics

ieAitbi th kiLig ¢ 1 ki3 ibtq AitjiPbr Kiv ng tmB kiLitK ejv ng ¢ v_ieAib| ¢ v_ieAitbi gj
JI ni"Q chieqy, cixY I weikliYi AdjuiK e I k31 ijciSi 1 madk D NWb Ges
cligiYMZfite Zv cKik Kiv |

¢ v_ieAitbi crimi

ieAitbi PueKuV niji c v ieAb] ¢ iieAb nt'Q ieAdbi GKiU tglijK kiLv tKbbr Gi bnZ,1jB
ieAitbi Abib™ kiLmgini rfiE “Zii K$itQ] D niY 7gc, ki3i msiYkijZi bwz ni'Q ¢ i_ieAibi
GKiU gj bz hi nt'Q cigiYi MVb t 1K Ti* Kti Arenilqii cerfm “ib chd weArtbi e 1Z GjiKii
gj FE] cKikjki¢, t K Ti* Kii iPiKrmi ieAib, tRwZieAb £ 1K Ti* Kti mg ieAib, RieieAib
f 1K TI* Kti gtbweAib meT ¢ v ieAibi c=nZ | h3cenzi cfZ e'enii iiqiQ] cVb cwibi
mieari Rb" ¢ v_ieAbiK Aigiv cabZ bt kiLi_tjiiZ fiM KitZ cwi : (1) ejieAb (2) Zic |
ZicWizieAb (3) kaueAib (4) AitjiKieAib (5) ZwoZ tPieKieAib (6) Kivb Ae i ¢ v ieAib (7)
crigiVieK ¢™v_ieAib (8) 1bDKig ¢ v_ieAib (9) tKigeUig ¢ v_ieAib (10) BfjKUib- BZ'w™ |

¢ 1_ieAutbi pgieKik

AiaibK mFZiieAdbi dmj | veAitbi GB AMMIZi tcQtb itqtQ ieAvort™ i AKIS ciikg, bibr Aue®<ii
I D™eb] veAitbi tKithr Rizig ev iRkDIZK migi tbB] veAitbi Doiz, mgms 1 KjiY mKj RuZi
mKj gibtli Rb’| ciPibKij t tKB ieAwbriv veAitbi Dbgtb Ae ib tifL AmiQb| Aigiv GB Abt'Qt”
¢ r_ieAibit™ i Aeib Ztj aitZ tPov Kie| tujm (IL<ce 624-569) mhinY maiKZ Fiel @iYri Rb"
ieL'VZ| 1Zib tjwi=itbi 1PSe’K ag matKl Ribizb] weAubi BiZnitm wc_iMim (IL+ce
527N497) GKIU T§ivig big| verfb RugizK Deer™ Qiorl Kalgib Zitii Dei Zii KIR AiaK g
Ae™b 1L1Z m9[g niqiQJ | eZgitb er”"hS¢, | msMiZ 1elgK th 1 <j i1qiQ Zv Zidii Kedb ielgK Zii
AbmUrtbi AsikK Ae™ib|

IMK “vkibK tWignpUim (IL+-ce 460-370) aiiYi t°b th ¢ vi_i AieiR" GKK ifqfQ] 1Zib GiK big
t~b GUg ev cigY| crigy madiK Zvi GB aviYyv eZgib aviYvi tPig malY Aijviynijl tek ZircheY|
IMK reAibx AnKigivm (IL<+-ce 287-212) vjfitii bnZ 1 Zitj ibgivaZ e i Dci wugikij Ealgl
etji mT Aue®<ii Kti aiZi tFRyj woYiq m9ig nb| vZib tMijxg ~ctYi mnith™ mihi iuk! 1Ko xFZ Kii
Ai,b aivtbii tKSkj 1 RibiZb]

AnKigiWimi ci KigK kzvauKij "eAnbK Ane@<i g3’i MiZiZ Ptj| cKZctql Tiqrk kziéi cte
BDtivtc "eAwbK AbmiUrmii cbRieb NiUib| GB mgq ciddg BDtivciq mF Zy ietkIfite MnY KiiiQj
eBRIbUBD 1 gmijg mFZii Avtbi aiiv] AvieivieAb, MYZ, tR'wzie™™y, imgb 1 PiKrmi ieAibl
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ietkl cii~kx 1IQtjb] GB mgq ¢ v ieAbi GKIU kiLv AijiK ZiEi 19T Betb Aij niB_ig (965-
1039) Ges Aij nitRb (965-1038) Gi Ae b ietkl DijLthi| Utjig (127-151) 1 Ab'ib” ciPib
ieAibriv tiekim KitZb th tKitbr e +°Lii Rb™ 1Pl 1biR AijiK k! cvig] Aij nitRb GB giZi
lefiwaZy Kiib Ges etjb th e “ f_tK Aigvi™ii tPiL Ajv Aiim efjB Aigive “iK 1"LiZ ciB| Aizik
KiP ibtq cixflv K DEj tjiYi AibKZiEi KiQiKuQ biq Adm] AjNgm x (896-956) cKiZi
BiZnim me(iK GKiU GbmiBiKwciWar TjiLb] GB eBiq ewgKiji DijL cvlgqv hig] eZgvib ci_exi
AtbK 1"tk GB ewgKtji minith” Ziorki® Drer™b Kiv ni'Q|

iRi feKb (1214-1294) 1Qtjb cirigK "eAubK c=iZi ce3i| zii giZ chieflY I cixflii gia'igB
ieAtbi me mZ" hiPB Kiv DIPZ| Dbty v A (1452N1519) cibtiv kZiKi tkIriK cili lov
chteqTY Kti DioRnitRi GKIU giWj “Zii KtinQtjb] 12ib gjZ GKRb iPTikix nij 1 ejie™y maliK Zii
DEjLthit Aib 1Qj | dltj 1Zib 1KQ miauiY hS¢, ~1Zvi mit_ D™eb KifZ m9lg nb|

Mujij 1 —1oDUbig hiM Ges Zvi | AiM msLig Kg ntj I KigKRb ¢ v_ieAibr RoMnY Ktib] ieAitbi
AMhiTvg Zviv Acrimig Aeibl iviLb] Wr. je (1540N1603) ParKZ ibtq 1e TwiZ MtelYy 1 ZE
¢ itbi Rb™ wPiSiYig nfq AdQb] Ajvi cizmitYi mT Awe®<ii Ktib Rigubi fmj (1591-1626)]
niBiMb (1626-1695) t vjKig MiZ chitjiPbr Ktib, Nioi hwd¢K tKSkiji ieKik NUb Ges Aitjii
Zi% ZtEi DMeb Kifib| ieW EK (1635-1703) ¢ vt i 112 "icK atgi AbmUib Ktib] verfb
Piic Mvimi ag fei Kivi Rb™ cixfv-bwiqlv Pyjib iel efqj (1627-1691)] b  fqiK (1602-
1686)) eiq cwal Awe®<ii Kiib| fivgii (1644-1710) en GiZi GKiU DcMini MnY chieqlY Kii
Aitjii feM crigic Ktib, 1KS*< Zvi mgmigigK ieAvor ™ i tKDB iekim Kiibib th Ajui feM GZ teik
niZ citi|

tKicwoKim th tmSitKe K ZtEi aiVv Doi’Z  Kfib tKcjvi (1571-1630) tmB aviYvi miaviY
MiYiZK eYby t~b iZb miTi mnith| tKejutii mdij i gj vfiE nijy, 1Zib cPijZ eBiKii KYct i
crietZ DeeEiKii KYlc_ Kibv Ktib| Mnt™i MiZc_ maltK zvi MaivizK mT_tjvi mZ'Zy vZib hPiB
Kitjb Zvi _i* UBtKiedni (1546-1601) chieYlY ja zi “i fiiy|

AraibK “eAnbK cmaiZi mPbi N{U BZuj i 1eLiZ ieAbx Mujij 17 (1564-1642) nitZ] 1ZibB ¢_g t™Lib
th chieqTY, ciXflY Ges mkeLjfite tRZ iwki msAr c™ib 1 Gf™i gfa” maiK ibaiiY “eAubK Kigi gj
mIE] MiViZK ZE wbgiY 1 cixflvi gia'tg tm ZtEi mZ'Zv hPBiqi “eAwbK avivi mPbr Ktib Mugij 1|
Aii Gi cYZi b Ktib 1bDUb (1642N1727)] Miwjij 1 miY, WZ, ZiY, mgq BZ'w™i msAv c™b 1 G
gta” malK tbaiiY Ktib| dij izib e i cZtbi bqg Awed<ii I mizie™"vi rfiE ~icb Ktib] ibDUb Zii
ie iqKi cizfi Giiv Ane®<ii Ktib ejie™v 1 ejie™ i 1eLiZ 1Zow mT Ges iekRbib gnikl mT| AtjiK,
Zic 1| kaieArtbl Zii Ae b AdQ] MYIZi bZb kiLv K'ijKml Zii Ane@<ii|
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AOGIk 1 Ebiesk kziaxi Awe®<ii I D™eb BDinciK iki tectei v iK ibig hig] fRgm IqvUi
(1736-1819) Aue®<Z ediiq BiAb ki wectei T _i‘ZcY FigKi cijb Kii] nY wudqb
l1qif=+W (1777-1851) t°Lib th, Zior cerni 1PSa"K 1pgr AdQ] GB Awe®<ii giBiKj dvivtW
(1791-1867), tbix (1797-1879) 1 tjA (1804-1865) tK ciiPwjZ Kti tP5e*K ipqr Zior cein
Drei™b Kti GB NUbv Awe@<itii v K| Amitj GIU ntjv huS¢K kiStK Zior kiS1Z geistii ciugi
Ane®<it |

1864 mdj tRgm KK g'i- 11qj (1831-1879) tLib th Adjv GK cKii ZwoZ tPi’K Zivz| 1zZib
Zior 1T 1 1P’k 19TiK GKiFZ Kti ZwoZ tPie’K ZiEi 1eKik NUb| 1888 mitj tnbiiL niRl
(1857-1894) GKB iKg 1eiKiY Drei™b 1 D'NiUb Kiib] 1896 mij giKbr (1874-1937) G iKg
Zi% e'envi Kti AiaK ~i1Z tgmiKitW mstKZ cvitbii e'e v Ktib| Zvi 1 AdM exOwj veAibr RM 1k
P> em (1858 N 1937) ZwoZ 1Pfe"K Zit%4i giatg GK b 1 1K Ab™ ~"ith ki@ fciY KitZ mYlg
nb| Gfite tezvi thiwthiM RbijrF Kii| Ebresk kzvaui tkili 1K ibiRb (1845-1923) G- -ti
Ges tetKtij (1852N1908) BDtiibaitgi tZRi EqZy Ane@<ii Ktibl

lesk kZi&itZ ¢ ieAitbi ie igKi AMNZ NfU] g'i- ¢4 (1858-1947) Aued<ii Ktib iKY mspus
tKigwlig ZE| Aijel) ABb—iBb (1879-1955) ¢ ib Ktib AitcifK ZE| GB "B ZE AiMKii cirflija
djidjiKB Ta el Ktitb, Ggb Fiel'@iYxl ¢ b KtifQ hi cii Adiv cixqlvibixglv Gviv cguYZ nigiQ]
Aitb=+ iV vitddWi (1871-1937) cig welgK ibDKig ZE 1 bijm ferii (1885 N 1962) niBiWiRb
ciglYi BtjKUb “Ttii aiYr cligivieK ¢ v ieAtbi AZ'S | i*ZcY aic 1Qj |

cieZx ,i'ZcY Awe®<vi NfU 1938 mitj| GB mgq 11U nib (1879-1968) I t=mg'b (1902-1980)
fei Ktib th ibDKxqm rdkbihi'| idkibi dij GKiU eo Fi msL'v ieikd 1bDKxqim cig mgib Fi msL'y
ietkd iU 1bDKiqitm geiSiiZ ng Ges ibDKiqimi Ftii GKIU Ask ki3iZ gciSiZ ng- Rbt b
1IbDKxq feigv 1 1hDKig Piji| eZgib Aigiv ibDKigm t 1K th ki3 cw'Q Zv AZd¢Zi mKj Drm f_iK
o3 kiBi Zjbig vecj] b v'b 1bDKig ki3 ki1 GKWU cab Drm infmie ciiMiYZ ni'Q] GB
kZi&utZB ZwEK ¢ v ieAutb reKik jif KiitQ tKigelig ZE, AcifK ZE chiz| XiKi iekie™ ijiqi
¢ v_ieAbi ctdmi miZ>> bi_ em (1894-1974) ZwEK c v yeAitb _1'ZcY Ae’ib iviLb] 1zib
ciYai tKigeUig ZtEi GKIU T=Zi cgiY D¢ ’ich Ktib| Zii ZE teim- ABb--iBb msL'igb bitg
CiIPZ| Zii Ae™itbi ™MKIZ gc GKikiYi 1gdijK KYi#K Zii bigibmii Ofemb0 ejv nqg| 1ZbRb
torfej ci <ii 1eRagr ¢ v ieAibr cuk Titbi  ctdmi Ae™m mijig (1926-1996), guKb h3intoi
tkjWb Mk (1932-) Ges 1=1fb IqBbeM (1933-) GKiFZ tITZiEi fejiq tgfjK ej tjuiK
GKTIKitYi 19{T ZwoZ “ej ej Awed<ii Kii Amigib™ Ae’ib itLb] ziil AiM iz thitej
ci «i 1eRgr c v ieAibr P tkLi igb (1888-1970) ighcfie Ane@<ii Kiib| vesk kzZidniz
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PIKrmy 1ieAtbi AWMIZIZ ¢ voeAib  TILEQ | i'ZcY AreTib] PiKrmieAitbi werfb h3cnz
Aned<itii cikicnk tZRiTEq ABimUc verfb WPiIKrmig e'eliZ nig tiM woivgiqi 1ET1 Amigib”
Ae b iIL1Q] resk kZvAxtZ ¢ v ieAdbi AiKIU | iZcY AMMIZ gnikb™ Arfhib] Pid™ gibtli ¢ icY
t 1K Ti* Kti g% Min Arfhibmn gnikb™ t=kib gdmi ci gm gibili emem Aitbi 19{T Amigib”
AWMZ] KiTg DcMn Aenvlqri cerfim ~vtb wKsev thiithibitK mnR KitZ Pgrkii Ae b iL1Q]

Al BijKUib - tZv Aigit™i “"bi"b Rietb ibiq GimiQ lece, cité 1™ 1'Q Rieb hicb cYuj |

fWI, tUijirfkb, iRUj K'tgiv, tgveiBj tdib, AB W Al Kie(DUii K_v GLb Nii Nii| verfb
BtjKUIbK miAig 1 KioiDUii gibtli TgZitK AtbKLub ewotq 1™ tqiQ]

1.2 ¢ v ieAitbi DITK
Objectives of Physics

¢ v_ieAib cKiZi inm” D NiUb Kti : ¢y ieAib nt'Q veAitbi GKIU tglijK kiLi tKbbi Gi bwZ ,1jiB
ieAitbi Abib” kiLmgini rfiE “Zii K$itQ] D niY 7gc, kii msiMYkijZi bwz ni'Q ¢ i ieAibi
GKIU gj bnzZ hv ni'Q cigiyi AFStii Ae™™v 11K Ti* Kti Aenvlgri cerfim “ib ch3 1eAitbi
e 1Z GjiKii tgfj rFIE|

hi“1 ¢ I kiBi Aa'gbB ¢ v ieAbi gj KiR etj eYby Kiv hig, 1KS* ¢’y ieAitbi Amj DiTK"
nt'Q cKiZi inm" D NWb Z_v cKiZi ibgg,tji Abaieb Kiv] vesk kZidxi TitZ ¢ v ieAibriv
Ane®<vi Kitjb th, cigly abiziKfite AunZ vbDKxqim Gviv MIVZ hvil Pri citk BEjKUb tNii | ciezx
cixglv woiqlv t 1K cilgr hig th woDKigm fcb 1 1bDUb Gviv MVZ] GLb ¢ v ieAibriv Ane®<ii
KifQb th fciUb 1 thDUb Aitiv 1™ KYv v MiVZ |

¢ v_ieAitbi MielYr ciKiZK NUbi, tjiK fitjrfite eStZ Ges L’ KifZ thgh minih Kti tZgib
ieAitbi Aloib™ kiLig Zvi cig | *ZcY AeTib itL] reAdbi Abib” kiLig ¢ v ieAibi e’eniiB
maeZ ¢ i ieAbtK eZgib weAitbi hill Gi tKb™ ciiYZ KiifQ] Dibk kZiKi tklita BijKUibi
Aued<iiB BtjKUb giBtuit <dci D™eb NiUgiQ hie” “ieAib I tKil-Rieie g iece GibiQ]

GKINtK ¢ v ieAitb thgb ZE mi6 I MiYiZi cigM AitQ Aci 1"tK GiZ e’enwiK Dbgb er 1eKik
thgb cikikjki ¢ 1 itqiQ] imgbieAib, FNZE eAib, tRwZieAib, ArenviqueAb BZ'w™ mafiK
fogdijK ey I aiiYv Mvib ¢ v ieAib AZ'S ciqiRbig] GQior RieleAib, mgieAib, gibweAib |
PiKrmieAtb ¢™v_ieAitbi c=aZ | hd¢enzi cfZ e'enii itqiQ]

¢ 1A cKiZi whag, 1y eYbr Kii : Aigiv th ciKiZK RMIZ em Kii,, Zv KZ, jv i 6 bgg thgb
ibDUtbi gniKIl mT, ki2i msiqYkijZy buzZ BZ'w™ tgtb Pij| Aigiv Aigit i 3Nz ArFAZ jitFi
gia'tg IKTKij K GBme ibqgbnz 1kiL AmiQ|] GB Aib Aigt i Rietbi Rb™ AZek'K| cKiZi



6 c™v_ieAib

KitRi 1bggNKibb Aigiv ciéitZ cui bi, thag, 1jtK Aigiv KR JitZ cui| GRb™ ctqiRb ibgg, tjy
maiiK Aigid™ i cPi Aib] GQiorl Aigit™ i emfig GB ci_extZ AbmUib Pijig ¢ v_ieAib|

¢ v_ieAntbi tgdijK mT,1jvi AbmitY chi®i Dbiz N{U : tUijifkb Kx Kii KIR Kii, i1KU Ki Kii
gniktb” Dfo hig, KiTg Dchin Kxfide ci_eri Pricitk tNifi, BUrithU 1" g Kifite gniZ ci_eri GKeis
f_IK Ab'citS Nfi Ami hig, fgieBj fdib Kifite KIR Kii, metgiib Kxfite cabiZ Wie K BZ'w®
eSiZ ntj Agit i ¢y ieAubi tgljK mT 1jy RibiZ nte] GB me chi®i D™etbi gij KR KiiQ
¢ 1_ieAitb Aned<Z ibagierj |

¢ 1_ieAib Aa'gb GKIU cKO gibieK cikY : ¢ ieAib citV Aigiv bzb aiiYr jif KitZ cui] Ko
Kti 1PSI KitZ ng, KiY “kdZ ng, i3 1°1Z ng, Kifite hidieAib 1 Gi KU AiZig MYZIK KR
JMEZ ng ¢ v ieAib Zv Aigit i ikiLtg K] GIU Aigit i KibidK DTXR Kti Ges 1PS1 kiSi 1ieKik
NUiq |

c i ieAib Aigit i chieflY KitZ tkLig : ¢ v_ieAib citVi gia'tg Aigiv Aigit i chieflY g2y erx
KitZ cwi| Kx Kfi mVK cm=aiZMZ chiteqY KitZ ng, ¢ v_ieAib citV Zv Aigiv RibtZ cwi |

1.3 b I Kij

Space and time

ieAb Z_v ¢ v ieAitb 7o | Kij AZ'S | i*ZcY aniYy] Kty NUbi eYby KitZ Aigit™ i b | Kitji
ctqiRb nq| NUbwU tKi_ig NiUIQ Ges KLb NiU$Q -GUr br Ribtj Aigiv NUbnU maitK ™Q aviYi cie
br] tKitbve “i Ae "ib tKi_ig Ges e “1U KZUv Righ “Lj Kii Zi eSZ vtbi aviYy ciPib Kij 1 1K
P{j AmiQ] tKib NUbv AdM NiUIQ Ges tKib NUbv cti NiUIQ Ges KZTTY ati NiUIQ Zv eSiZ mgiqi
ainYi ctqiRb|

BDIKIWi aviYy :

itbi R'wgiZK aniYi ¢_g Dc vebv Kb BDIKW] Aigit™i Pricitk hv AifQ meB "ib|

MWugug 1-G1 anYy :

Mwjuj I Zvi mizee™iq ~vo 1 KijiK e'envi KtitQb Zvi MiZ I ZitYi miT| Gi dij ¢ v ieAitb b
I Kij AZ'S | 1"ZcY vk intmie MaYiZK mgiKitY ciek KiiiQ]

IbDUtbi aniYy :

b 1 KiEg i aniYv Aitiv U6 1 crigiYMZ 3¢ MnY KtiQ 1bDUtbi ejie™ i gia'ig|
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1bDUbiq er 1PigZ ¢ v_ieAith ~b nt’Q vTgwTK GK ie” 1iZ| ~"tbi tKitby Ti* e Tkl toB] Amig Gi
ie [iZ] btk AZY™ Astk M Kiv hig A wr b bierQb] b mgmE A wr “itbi th tKitby
GJiKi Ab™ GjiKi t_tK Arfb] b ibitcqT] ~bi gia’ me NUbi NiU Ges ~vtbi 1e iZi giaB
mg T e “i Ae b 1KS* ~ib tKithy e < e NUbi Giiv cFweZ ng bv] ~*vb thgb e 1 NUbi ibifc
fZgbB mgq wbitcql, dij Kiji cen "biK e jiZ citi bi|

IbDUtbi aviYv Abmiti mgq ev Kij 1bR ™ avivg cennZ nie| tKvtbv e “ e NUbii @viv GB KujK cein
cennZ nq bi] mgiqi tKibr Ti* ev tkl thB| mggiK AiZY™ Astk fiM Kiv hig] A_wr Gi cein
ibierQb] mgtqi th tKitby Ask Ab™ Astki mggc| Gi dij tKitbv ciiflv hLbB madv™b Kiv fniK Zy
mgq ibePtbi Dei ibFi Kii bi] mgq "vb ibitcqT|

1bDUbig b Kitji aviYig Aigit™ i GB gniek iTgwTK b I GKgnTK mgq ibtq MvZ] thLit
mg T NUbv NUtQ I mg T e = aviY Kiv AdQ|

AvaibK ¢v_ieAitb 1oDUbig b Kitji aiiYvi ciieZb GimiQ| Gi gij ifqiQ ABb=iBibi AfciK
ZE Ges ¢4l tKignUig ZE|

1.4 t£Z ink
Physical quantities

G tRZ RMtZ hi 1KQ crigic Kiv hig ZitK Aigiv iwk erj | thgb 1Zigri migtbi Wi <i ““N* crigic
Kivhig, ""N" GKIU k| tZigii t™$ni Fi ciigic Kivhig, i GKWU iwk| 2ig KZTTY ati  <ij AQ
fmB mgq gicv hig, mgg GKIU ink| Zig hiw GKiU eBiK Dcti DWil, Zinfj KZUK KR Kitj 2
crigic Kiv hig, mZiis KIR GKU iuk| G tfZ RMiZ G3c eE ink AiQ] GB mKj iwki gfa” giT
KigKiU ink ArtQ th_tjv crigic KitZ Ab™ tKitbv iwki mnih™ ciqiRb ng br] G iuk, 1jv tghiK iwk]|
thgb tWf <1 ""N" gictZ tMij tKej “"N" gictjB Pij| G “"N" gicii Rb™ Ab” tKitby wk gictZ ng b
el Ab” tKitbr fwki minih™ Y iKii ng br] mZis "N GKU fgdijK iwk ] AciniK KigKil iwk Qior
Aci th mKj iwk AQ tm_1jv gictZ nij Ab™ iwki ~iKvi ng| thgb Zigii NbZ ciigic KifZ ntj GK
LE Zigvi i Ges AigZb crigic KifZ nie Ges FitK Aigzb 1 tq il Kti NbZ tei KifZ nie| Awei
Aigzb gictZ ntj "N, ¢ 7 I D'PZi gictZ nie A_r wZbeii er 1ZbitiK TN giciZ nte] mZiss,
7Ly hit'Q vKQ vKQ wk ARQ, th fjv gJ iwk; G,ijv Ab” twki Dci ibFi Kii bi] GB ik, 1jiK
tgdjK wk ejvng|

mZivs th mKj twk ™Naxb evibitcql th tjv Ab™ iwki Dci ibFi Kii by eis Abb™ iwk G~ Dci
ibFi Kii Za 13K tghijK ik etj| A ieAibi mKj kiLi ckiLig gicNfRiLi 15T 1ieAbriv Gc
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miZ inkiK tgdjK ink Ffc Pz KiifQb] G, 1jv nijv (1) ~N"(2) Fi (3) mgq (4) Zicgily (5)
Zior cein (6) “xcb Zxezv (7) cvi_i crigiY]

Aii Ab” mKj ink togdgK iwk 1jvt K jrf Kivhig A_ir GK er GKuaK tgdjK iwki _Ydj ev fildj
t 1K ciZer'b Kivhig| G K ejing ja ik ev thiiMK ink |

mZivs th mKj iwk tg8gK iwki Dci ibfi Kii er ighjK ink t_tK jif Kivhig 2~ 1K j& ik efj |

feM, ZiY, ej, KR, Zic, Zior iefe BZ'w™ ink 1ji tgWjK iwkmgn t 1K jif Kivhig etj G,1jv ja
ink]
thgb :
ej = fi x ZiY
=fi x ie_M
mgq
V4
mgq”*
mZis, ej GKiU j& k]

1.5 ciigifci GKK
Units of measurements

Aigit™1 " "bi”b Rietb cig cizil KitRi mif_ gic-tRitLi el RioZ| G Qiovl verfb MielYvi KR
ciqRb nq m2 gic-fRuLi] Agd i1 ““bn b Rietbi GB gic-fRiLi welqUiK ejv ng crigic]
miariYfite ciigic ejiZ eSig tKithv 1IKQi crigiY woYq Kiv] thgb viRi ewo f 1K “<iji ~iZ 700
igUi | tmitnj 1Y UKib 1K 5 1K jibig Prj iKth Aibj | ribii Kim 1K Aidm i*tg thtZ 50 tmtKE mgq
JuiM] GLitb 700 igUii nijv ewo t_IK “iiZi ciigiY] 5 iKijiig nijviKib Aoy Piji Fiii crigy
Ges 50 tmtKE nijv mgtqi crigiY] tKitbi IKQE crigiY wbYq KitZ nij Aigd™i "l iRibimi ctqiRb
ng| GKiU msLv Ari GKiU GKK|

=fi x

th tKvtbr crigiici Rb™ cigiRb GKiU ="EW ev Ak crigdYi hvi mi_ Zjbv Kii ciigic Kiv hig|
ciigitci GB Ak crigiYiK ejv nq ciigitci GKK| gib Kiv hiK, tKitby juVi ““N™ 4 igUii | GLitb
IgUiI nijv "IN GKK Ges 1 1gUni ejiZ 1KQ GKUr ““N™ AdQ| Avi jwVi "N 4 1gWii ejiZ eSig
JuViUT TN 1wgUiti 4 Y] mga, Aigzb, feM, Fi, ej, ki®, Zicgily, Zior cein BZ'w gicii Rb”
b b GKK iigiQ] G GKK,1ji Ggbfite WK Kiv nigiQ hidZ G, ijv ng meaiRbK AKitii Ges
mniR 1 mVKfite Zi cbi‘rerb Kiv hig| GB GKiKi KigKiU Qiov enK, tjv Averi ci (i maiKh3]
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GMAIB (SI)-Gi 1glijK GKKmgn :

tofijK iwki GKKmgn thinZ Ab" GKK _1jvi Dci ibFi Kti by, ZiB 1ghijK GKK B1'QgtZi ibePb Kir
hig] 1KS“ tmB ibeiPibi ASRIZK MKiZ _IKiZ nie| Gi KigKil “elk&’l _WK$Z nie| thgb GiU
ntZ nte AcriezN b, Kij, ol tKitbi 1KQi Dci ibFi Kite bi] Kidji reeZth er Ab™ tKithy
cKiZK ciieztbi dij Gi tKitbv criezb nie bi] mniR GKKWU chi‘rci™b Kiv hite] 1960 mitj
GK1Ki AISRIZK c=aiZ Piji mgq 1g4gK GKK, tjii th Ak er = EW MnY Kiv ntqiQj cieZiKitj
Dctiv® "elkd™, 1jy ARIbi ji91" G i AtbK, fjii Ark e j KivnigiQ, 1KS* ZiZ GKK_ fjii gibi
tKitbr criezb ngib] thgb GLb Aitjii AiZws ~iZ v iq igUitK msAwgZ Kiv ng, Zvi AM GK
cKii Aitjii ZiYah IN'T mnith™ wgUrtii msAv £ Lgy nize] Zvil AM cwidmi 1bKIU mt&iZ il
GKIU “tEi “N'IK igUitii Ak aiv nizy] wbiP ASRWZK c=niZiZ tglijK GKK_ tjvi Rb™ metkl
MniZ Atk eYbr Kiv nijy]

- - . 1 A s . . .
N1 GKK : kb b Adjy ———— tmiKIE th “1Z AiZpug Kit ZiK 1
IN'i GKK : igWii : kb™ “vb Ajy 599797 458 MEKIE th ~"1Z AiZpg K 2K 1igui (m) ej |

FHii GKK : iKtjibg @ ditYi mtaiZ BUibikbrj IiqUm GE tgRiitm G 11Z culbig BiiWayg
msKi aiZi “Zii GKU mijEdii FitkK 1 1Kijg (kg) efj| GB imijEviwi em 3.9 cm Ges D'PZy
39cm |

mgiqi GKK : tmiKE : GKU mRqig N 133 cigi¥i 9 192 631 770l (> b maib KiiZ th mgq
i ZK 1 tmiKE (s) etj ]

1
273.16

ZicgiTViGKK : tKjifb : cubi “Ta i1 Zicgilii MK 1 tKjrfb (K) etj|

Zior ceitni GKK : A'walgyi : kb™ vtb 1 wgWi ~i1Z Aei”Z Amig “IN'T Ges DctYiq eEiKvi
c Q1 "W mgiSivy mij crieniKi ciZ'KiUiZ th ciigiY Zior cen Pjij ci iii gia” ciZ wgWii
"“iN"2 x10 7 wbDUb ej Drch ng ZitK 1 A'waligyi (A) etj|

“ich Ziezii GKK : K'tEjv - K'Eju n’Q tmB crigiy “icb Ziezy hv tKitbv AtjiK Drm GKiU ibi™ &
I"1K 540 x10" niR KalidYai GK eYr 1ielKiY ibtmiY Kii Ges H ibi™ 6 171K Zii iesKiY ZxeZy nt'Q

- 1
Z t=tiWgib NbikitY — g
ciZ t=tiWgib NbiKit 3 qu|
cvi_i crigitYi GKK : fgij : th ciigiy ¢ 0.012 iKtjilig KiebN 12 G Aei*Z cigWi mgib

msL'K cv_igK BDibU (thgb, cigiY, AY, Aigb, BijKUb BZ'w™ ev G, fjui wbi” & tKithv Mc) _iK ZiK
1 11 (mol) etj|
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miY
fgfijK iwk 1 24T GKK

1k ki cZiK GmAB GKK GKiKi cziK

1.7°N" (length) [ IgUn (meter) m

2. i (mass) m IKEjig (kilogram) kg

3. mgq (time) t fmKE (second) s

4. Zicgilv (temperature) 0T tKjirfb (kelvin) K

5. Zior cein (electric current) 1 A'walgyi (ampere) A

6. “xcb ZieZi (luminous intensity) I, K'WHEJV (candela) Cd

7. cvi_1 ciigY (amount of n fgiJ (mole) mol
substance)

GKiKi _IYZK 1 Dc,IYZK

AtbK mgq fg8ijK GKK_ 1jvi FMisk er IYZK e'envi Kiv meaiRbK ng| hLb GKiU inki gib Le eo
el Le 1QU ng, ZLb 1biPT miinY1Z elYZ DemM, tjv LeB ciqiRbig ng| DY Mic Aigivhi™ eiZitmi
WU AYT ga'Kvi TiZ vetePbi Kil, Zintj L th GB "1Z LeB tQU] GiU n¥'Q 0.000 00001 m]
Aigiv hi eri eri GB msLWi e'envi Kii, Zintj Aigit™i meab KiZ nte ciZ t91£T kib'i msL'
IVKg$Zy DijL Kiv niqiQ 1K br? 1KS* GB msL'iUitKB hi™ Aigiv GKUr DemM e"enii Kii ijiL, Zinfj
0.000 00001 m K ngfZi ijLe 0.01 pm, GLitb Opd (giBt) Demil 107 bt k Kii| tZgibfite
hi™ eij Aigii 1 beibigZ ve™"r Drci"b tKb i [gZi 2000 000 000 W| GURK hi™ Aigiv 2000 x
10° W = 2000 MW infmte cKik Kii Zintj miear nq] GKK, ijii cte “tki mPiKi ibigi®
DemM, 1jv ASRWZK c=iiZtZ e’envi Abtgr™bihill’]

LYZK/Dc,1IYZK Drev’K | mstKZ | D iniY

G-V (exa) 10" E 1G-wglii = 1 Em= 10" m
tcUi (peta) 10" P 1tcUigli = 1 Pm=10"m
fUiV (tera) 10" T 1tUiMig =1 Tg=10"g
MM (giga) 10° G 1 MMeBU =1GB=10’B
fghr (mega) 10° M 1tgWlg = 1 MW=10°W
1Kty (kilo) 10° k 1Kijitfié = 1 kv=10’V
fnt2y (hecto) 10 h 1 intxRj = 1hJ=10%7J

tWKy (deca) 10" da 1 tWKubDUb = 1 daN=10' N
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LIYZK/De,iYZK Drov’K | mstKZ | D iniY

fWim (deci) 10" d 1 tWimllg = 1dO=10" Q
fmbU (centi) 1072 c 1 tmpUigUi= 1 cm= 107 m
igj milli) 107 m 1 igrjAwelgyi = 1 mA= 10" A
VBV (micro) 10° | 1 gBtpitfié =1 pv=10 °Vv
b'itby (nano) 107 n 1 b'tbitmtKE = 1 ns=10 °s
ICtKi (pico) 1072 |p 1 ictKidviw =1 pF=10 " F
tdgilv (femto) 107 |f 1 tdgiUngUii = 1 fm=10 " m
AU (atto) 10" |a 1 AtiIgU = 1 aW=10 "W

tKitby msL'dK 10 Gi th tKithy NiZ Ges 1 1_tK 10 -Gi gfa” Aci msL'vi ,Ydj inimie cKik Kiv nij
ZitK “eAubK cZK etj] thgb 6733000000 nijv 6.733 x10° Ges 0.00000846 niji 8.46 x10°|
mZiws 1Ly hii"Q th G cZ¢K cKukZ msL'wUi 10 -Gi abiZK mPK  hZ, “kigK e 1K Wibi™tK
ZZNi mivij Aii 10 Gi FYiZ)K mPK hZ ~“kigK 1ev" 1K eigi™tK ZZ Ni mivij gj msL'wU cvlqy hig|

"eAubK cZxtK cKnkZ msL'vi t91£T ,1Yi 1btgi® miaviY voqgil LitU :

10" x 10" =10 ™™

GLitb m Ges n th tKrtby msL'y N abiz/K el FYiZIK niZ citi |
thgb 10° x 107 = 10", 10" x10°=10""

FiiMi 197171 1bigi® ibggiU cthiR”

10"

"

thgb 10° + 10* = 10% &1 10* + 107 =107 = 10"°

1.6 gily
Dimensions

Aigiv BtZigta” 1RibiQ th tKitbi tRZ ink GK er GKuaK fgfijK iwki mgs'tq MVZ | mZivs th tKitby
HRZ iwkiK rerfb mPIKi (power) GK er GKwaK tgWjK iwki ,Ydj mimte cKik Kiv hig| tKithr
HRZ inkiZ DoiZ 1ghijK ik, 1jvi mPKiK iwkiUi gvl etj |
fhgb e = Fi x ZiY = Fi x-S0 — fij x
mgq mgq
ML
E
o/lv (- 2)] tKetbr iwki gilvibt k KitZ Zziq eUbi [ ] e'enii Kivng| thgb etji gilv [F]=MLT >

—10" = 10" =10"™

| GLdb NI gilv L, Ftii gilv M, mgiqi gilv T

emtj etji gvlv cilgy hite e MLT 2 A, etji itqiQ i gilv (1), “IN'T gvlv (1) Ges mgiqi
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Dcti elYZ 1ZbiU tgdjK iwk “ N, Fi 1 mgg Qiov Ab'wb™ tghijK inkmgini gilv ntjy :

Zicgiii g/l ntji © ( eo nidZi MK AT[i @), Zior ceitni gl ntji 1, “icb ZiezZii gily ntji J
Ges ¢ vi_i crigiYi gvlv niji N|

giTvietk1$Yi giatg Aigiv tKitbr mgiKiY ev dgjvi mVKZy hiPiB KiiZ cii] D iniY e
s=ut+%at’

mgiKiYil vetePbr Kiv ik | Aigiv Rub tKejgiT GKB Rizig iwki thiMl, tietqil ev mgzy mae| mZiss
GKIU mgiKitYi cizil ¢ Aek'B GKB Riziq inkiK b k KitZ nte, A wr cizil ct™i gilv GKB
n{Z nie] GLb Dciiv® mgiKitY iZbil ¢ AiQ, en 1K GKIU Ges Wibi™ K “wU| GB mgrKifY

s nEjrmiyY, Gi gilv L

u ntjy An feM, Gi gily ==LT "'

|

a ntji ZiY, Gi gilv %: LT

¢ ntjymgq, Gi gilv T
~ut=Gi gilinijy LT xT=L
at® Gi gilinijy LT? xT?> =L
Ly hit'Q Dctiv® mgiKitYi eigi Ki ¢ Ui gilv L Ges Wib ™ 1Ki “wU ct™i gvlvl L|
mZivs, mgKiYil im|
1.7 "eAubK cziK 1 mstKZ

Scientific symbols and notations
eji nfq K c v ieArtbi Filv ni’Q MYZ] ¢ v ieAubi mT_tjtK Aigiv maiiYZ MiYizK mgiKiY
AKiti cKik Kti _uK] tmB mT er mgiKiYiK KitR jubtq ¢ v ieAbriv verfb mgmy mgiaib Kii
_Kb] Gi Rb" verfb iuki ev GKiKi Rb" ierfb mstKZ 1 czZiK e’enii Kiv ngq Ges Zv Kiv nq
GKIKi ASRIZK c=iZ AbmiY Kti| Ta c™v_ieAibB by th tKitbi ieliq Z_v Ab ieAitbi th tKitbi
kiLv ckiLigB crigic KiiZ miq AIRKIj GKiKi ASRUZK c=iZ e'eliZ ni'Q|

GKIKi mstKZ I ierfb iwki gib tjLii Rb” GB eBiq ibigi® c=uZ AbmiY Kiv nigiQ]

1] tKtby inki gib cKik Kivi Rb” GKiU msL'v ijiL Zvi ci GKiU diK (diKy RigMi ev space hi Amij
.Y eSig) titl GKiKi mstKZ 1jiL cKik KiiZ ng| thgb "2.21 kg", "7.3x10> m*", "22 K"|
KZKiv 1PZ (%) 1 GB ibqg tgib Pj| 1KS“ e1Zug ni'Q tKitYi GKK Z_v WiM, igibU ev tmiKE
(°,” Ges ") tjLvi mgq] GB mKj t91£T msLvi t91#T tKitbr diK (space) 1"1Z nq bi]

2| .Yib a3 ja GKK tjLvi mgq "B GKiKi giS Litb GKUr diK (space) 1”1Z nq thgb N m.
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3] M viv MVZ j& GKIKi 1T FYiZXK mPK infmte cKik Kiv ntqtQ] thgb igUii / tmiKE (igUri
ciZ tmtKE metre per second) tK m s ' 1™ 1q cKik Kiv nigiQ]

4] czZiK, 1jv thinZ MiViZK cKik, tKithy IKQi msi3 gc (abbreviations) bq, KRB Zvi™ i mif_
tKvtby hiZ WPz ev dj =-c [full stop (.) ] €"eliZ ng bi|

5] GKiKi mstKZ tjLing tmiRy ATti (Roman type) thgb igUitii (metre) Rb™ m, tmiK{Ei Rb"
s BZw™ | tKvtby fwki mstKZ yjLIZ nq ey nifd (izalic type) thgb Fiii (mass) Rb" m, miiYi
(displacement) Rb™ s BZ'w™ | GB mKj iwki mstKZ 1 GKK tjLvi mgg AdM cti tKitby Filvi tKithy
abU (font) eenit Kiv nfqfQ, Zi¥Z wKQ hig Avtm bi]

6] GKiKi mstKZ 1QU nifZi nitd (lower case) tjLv ng (thgb "m", "s", "mol")| Zfe th mKj
GKK €31 big T_1K thlaq niqiQ tm, 1jui mstKZ fjLvi mgq (GK Aftii nij) eo niZi niid e
c_g ATi (GKwaK ATItii t91fT) eo nitZi nitd nte] thgb ibDUbi bigiomiti MniZ GKK 1bDUb
nie N Ges 'V <itji bigbmii MnZ GKK nie Pa| Zie ctiv GKK 1jLij AekB QU niZi niid
nie thgb newton €/ pascal |

7] GKiKi DcmM GKiKiB Ask reaiq Gi mstKZ GKiKi mit_ tKitby diK QioiB h=3 nq| thgh km-G

k, MW G M, GHz-G G| GKwaK DcmM Abigu™Z bq thgb puF nie by, nie pF|
8] 1IKtjv (10°) Gi tPiq eo mKj DcmM eo nitZi nitd nie|
9] GKiKi mstKZ 1jvi KLibi eEePb ng bi| thgb "25 kg", nte, 1KS* "25 kgs" nte bi
10] 1Kty msL'v ev tKitbr  thMK GKK ev msL'y I GKK "B jiBtb fjLv (line-break) crinii Ki
DIPZ| Le ciqiRb ntj msL'v I GKKIK “B fill Kiv thiZ citi (line-break)]
1.8 cuigitct hs¢cnz
Measuring Instruments
iguni <
ciiEi " N” crigitci metPig mij hS¢ nijvigWi T <J] Gi TN 1 wgUii ev 100 tmpUigUri |
GRb" GiK igUi T <j ejv nq| GB f <tji GK cik tmpUiglii Ges Aci cik BIAIZ “W Kili _iK]|

ctZ’K tmpUiguiitK mgb "k FitM FiMl Kiv K] GB ctZ’K fiMiK ejv ng 1 igijiglii e 0.1
fmpUigUii | ctZ'K BIAIK mgib AW FiM, ~k il ev thvtjv Fithl M Kiiv ng|

QUi 1 <tji mngh” crigic < igWi f<tji mnith™ th “E ev KivVi ““N" gictZ nte Zii GKei f<iji
0 "M er tKitby mieaiRbK vl ~icb KiiZ nte| “tEi Aci citS f<tji th “dMi md_igtkiQ Zii
oV IbtZ nte] “tEi "B ci3i cidVi retgidj ntjy “tEi TN'| maviYfite th “IET TN gictZ nie
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Zii eig oS T <tji x il b Kitj e Wib o8 y “iMi md_ gtk hig Ze “tEi TN L nfe, L
=y —x| G <iji mnih" igijiglri ch§ ““N" mivKfite gicy hig] Gi Pig m2 ciigic KiiZ nij
e'enii KitZ nq fubaii f<j |

Fubqi 1 <j

miaiiY iguii 1 <tj AigivigijigUi chS "N gictZ cwi | igijigUii Filisk thgb 0.2 igijigUii, 0.6
igrjigUvi ev 0.8 igijigUii BZ'w™ gictZ nij Aigit™i e'enii KitZ ng Fubaii T <j| MYZ ki ¢re”

ictgti Fubaui G 1 <j Awe®<vi Ktib] Zii bigbmidi G f <iji big fubgi t <j|

'l!ll|l|ilEIlIIi‘ili’lF_;i;ii;;l III[[IH |[IIIIIl[[_lIIIﬂIIFIIIII[]II][ llI]]ﬂIIIIlHEHIIIHTIITUIEI'H)

1_J_¢_i_t_1111_11l11111-uj_11|1||13|1|_\

—~

IP1: 1.1 fubgii t<j
gj f<tji °Zg fiMi Fnstki wofj ciigidci Rb™ gj t<iji citk th QU Aii GKIU t<j eenvi
Kiv ng Zi big fubqui T <J| fubaui f <jiK igWi 1 <fji md_ e'enii Kti igijigUii Filisk
mivKfite 1bYq Kiv hig|
fubqii t<j gj e cab f <iji citk msh3 _tK Ges cab 1 <iji cik 171q migib e fcQth mivtby
hig| aiv hiK, GKIU fubqyi 1 <tj “kiU fiM AdQ Z v “kiU "W Kilv AdQ| GB “k fill caib 1 <iji
baU §°Zg fiiMi mgb (PT : 1.1)] cab t <iji bqU °Zg M nijv 9 wgijiglii er 0.9
tmpUigUii | Fubqyi T <tji 10 M thinZ cab t <tji 9 91" Zg FuiMi mgib]| mZiws fubqii t <iji
T, 1jv cab  <tji 91°Zg FiMi 1Pg migh™ 1QU] cab t <iji 9" Zg GK FviMi tPiq fubqi
f<tji GK il KZUK 1QU Zvi crigiYiK ejv ng fubqii a'eK (Vernier Constant)| GiK miaiiYZ
VC tjLing] GKiU mnR mT @viv Fubgri a‘eK 1bYq Kiv hig Zi ntji, Fubaii a'eK = == thLitb s

n

cab t <tji 1 9" Zg FiMi “N" Ges » Fubauiii FitMi msLy|
Dctiv@ 19111 s = 11gig Ges n =10 FiM

. Tubqii a®K = s _1og _ 0.11gig =0.01 tmig
n 10
tKitby tKitbr mgq fubaqii  <tji 20 fiM cab f <iji 19 91" Zg fitMi mgib _K Ges caib t <iji
GK 11°Zg fil 1 mm -Gi tPfq Kg K] ZLb fubqii a'eK ciieizZ niq hiq] fubgii a‘eK ibfi
Kti cab t <j I fubqyi t <tji "M Kibii “elkid’i Dei |
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1BW K'wjcim

(BW K'wjcitmi Aci big Fubgii K'wjom| KiiY GB hiS¢, giciRifLI tejig fubgii c=iZ e’enii Kiv
ng|] GKiU AigZKvi B™0iZ “1Ei Mitq “W KU TBW K'wjcrtmi gj ev cab t7<j “Zii Kivng| cab
<tji th citS kb "M Kilv K A th ci$ 11K { <iji mPby ng tmB citS GKIU aiZe tPigij
AUKvtbr K| gj t <tji 91" Zg FiiMi fMstki tbfj crigiici Rb™ gj T <tji Miqg tPigijh3 GKiU
fQU f <j civtbr K| Gi bigB Fubaui f<j| (PT : 1.2)]

—~

P : 1.2 BWKwjcm

GB tPiqijh= fubavi caib t <fji Dci migib ev tcQib mivibi hig] GB f <iji mi_ GKU € _iK]
GB i minith” fubaii T <jiK caib f <iji Miq th tKithi Righig AiKig Ly hig] caib t <iji
tPiqij Ges Fubaui 1 <iji tPigij hLb 1jIM WK ZLb maniYZ fubqi 1 <iji kb™ "W cab 1 <iji
Kb™ “viMi mit_igtj hig|

Fubqii 1 <j e"envi KT igijigUitii Fisk mivKFite 1bYq Kiv hig|
Dcti fubqui t < cii’Qt™ elYZ Deitq BW K'wjcitmi fubqri aeK wbYq Kivng |

TIBW K'wjcrtmi mnith™ crigic : gtb Kiv hiK, tKithy GKIU “1ET ~ N feil KifZ nte] ~EiUiK “BW
Kwjcimi tPigug Wi giSLitb “veb KiiZ ng| fubaqii 1 <iji md_ jitby tPiguj Vi migib AibiZ
ng hitZ caib t<iji tPigij | Fubotii tPigrj e “WiK reciiz K 1_K “ik Kti] “EWi eig ci$
cab f<tji kb (0) “viMi mit_wgujtq Fubquinl migib ev tcQtb miitq “tEi Wib citSi mid_ igjuiby
ng| gtb Kiv hiK, “tEi Wb oid {<iji Migig "W AiZpg KEitQ] Zintj Gi “N'M I (M + 1)
igig Gi giSignS| GB M igig -Gi 1Piq eiorZ ““N" fubqyi e’envi Kii tei KifZ ne] Gi “"N'UK
nie fubqii cV|

Gevi 1°LIZ nte fubgitii tKib “WiU caib 1 <tji tKithy GKiU “viMi mit_wgtjiQ] hi™ tKitby "W by
Igt] K, Zinij t7L3Z nie fubguiii tKib "W cab f <fji tKithy GKiU “wiMi mii_ meiPiq
KiQiKuwQ nigiQ| Fubqii  <iji GB “WB nte fubgiiii mgciZb|

gtb Kiv hiK, fubgitii 7 bei MU caib T <tji GKiU “viMi mit_ gtj1Q ev KiQIKuQ niqiQ] mZis
hiS¢ 1 fubgii a'eK VC nij

“Ei N = caib £ <j oV + Fubgyi < oV
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= cab 1 <j ¢V + fubqii mgcizb x fubgii a‘eK
Air,L=M+V xVC
D niY : aivhiK, “tEi B ci3— caib <tji 12 igig "M AiZpg KtitQ Ges Fubaitii 7 bati “iiU
caib f<tji GKIU “viMi mit_1gtjiQ] Zmntj “tEi N nte
L=12 wgig + 7 x 0.1 wgig (Fubqyi aeK nijv 0.1 1gig)
= 12.7mm =1.27 cm
cab  <tji tPigj Ges Fubqi T <tji tPiqij hLb tiM K ZLb miariYZ fubqyi T <tji kb™ "M
caib t™<tji kb™ “viMi mi_wgtj hig] AtbK hiS¢ bil igjiZ citi] ZLb eS1Z nie hus¢ K Til
i191Q Ges Gi Rb”™ ¢V mstkiab Kii 1biZ nq]
EMR

GB hiS¢ i mnith” Zitii emia, mi* tPvi0i emia I 1QU ““N" crigic Kivhig] GiZ iiqiQ "B citS
W mgiSivj e ieikd U AKIZi tdg Kividgr F (PT : 1.3)]

Gi GK elEi mgZj icV A Gi mit_ GKiU mgZj oS 1eikd “E e KijK “igrfite AUKithr itgfQ Ges
Aci elEfZ itqiQ GKIU dicy bj C| GB bij itqiQ igijigUti “iMiazZ GKiIU mij 1 <j Ges GKiU
fejbikiZi Uic T ciiinZ GKIU €] &U dwci by C Gi vFZi Pjitdiv KitZ citi] fejbiKiz Uic
T- Gi IKbivtK miariYZ 50 er 100 il Kiv ng| “Ei gi v B hLb i KijK er mgZj oS ieikd “E
A Uk Kii ZLb eEKii t<tji kb™ "W THLK T<tji Ko™ viMi mit_wgtj hig] GiKg Ae g iU
f<tji kb W hi™ igtj bihig Zintj eStZ nte wd¢ K T i1qiQ]

Uic T GKeri Nivij Gi hZUK miY NiU Ges “TILK f <j elvei th “"N" GiU AiZug Kii ZiK eji nqg
“Ei icP (Pitch)| eEwKii 1 <tji giT GK M Nivtj N Gi ¢S e "®U hZUK mti Atm ZitK ejy ng
hiS¢i jING MYb (Least Count)] GIK LC 1™tq cKik Kiv ng| hiS¢ i icPiK eEwKii 1 <iji msL'y
Gviv FiM Kitj JiN6 MYb cilgr hig| mZis,

IicP

JINO MY = ——————— .
eEvKvi T dji FufMi msLy
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eElKvi T <tj mariYZ 100 il K Ges GB ht3¢, icP K 1 1gig|

‘

. JING MYb = igig = 0.01 gig|

1

]

0

€ MRi minth™ ciigic @ th ZTi e'm gictZ nie el th ciZi ci'Z tei KiiZ nte ZiK A | B-Gi
gtS "icb KitZ nie| Zii ev cizil Ggbfite “icb KiiZ nie hitZ Gi GK cik A-tK Ges Aci cik
BNtK “ik Kti| Geri eEikii 1 “IILK <iji ¢V ibiZ nie] gtb Kiv hiK, “iiLK f <iji cV L igig
Ges eEWKii T <tji fiM msL'y C| mZivs, Zitii e'm ev ciHZi ci'Z nte :

e'imer ci'Z = "IILK 7 <J oW + eBKyi 1 <tji Fill msL'y x JING MYb

AwrD=L+CxLC

D niiY : gtb Kiv hiK, “TILK £ <j ¢V 3 igig Ges eEWKii 1~ <tji fiM msL'y 20, ZLb Zitii e'm

=31gig + 20 x0.01 1gig = 3 Igig + 0.2 ighg = 3.2 igig |

“Ei gy hLb mgZj o3 1eko “E A Tlk Kii ZLb eEiKi f<tji kb "W it “ILK 1 <tji kb’
“iMi md_igtj by hig Zintj eStZ nte iS¢ K T 11qiQ] Gi Rb™ ciV mstkiab Kii 1biZ nq|
Zjyhs;,

tKytor tKithy mgq ¢v_ieAwb er imigth Le AT crigiY Ribimi Fi m2fite wbYq KitZ ng, hv miaiy
b3 v tq Kiv hig bi] e © ev cvi_i ciigY hZ Kg nie zii Fi ciigifci 1@ niZ nie ZZ m=2|
GiKg GKiU m2 i@ nijv Zjv hS¢, er €¥jiY| GB h3¢, ¢ v ieAb I imigb jretiUiiZ tKitr AT
IRibimi Fi m2 ciigiici Rb™ e'elZ nq| KviY jetilii er cixfwdi tKvthv iRibimi i ciigic
miVK br ntj cixlY t_tK Fj djidj AmiZ citi Ges cixYi DiTK™ FEj ntq thiZ citi|

Zji hise, maniY 1bii gtzy U mgib IRtbi cijv Py | P ibi3i “BetS K (PT : 1.4)] GB cijv W
GKU aiZe “E AB Gi "B oS "W LitRi gfa” Dévtby Qi ditji Dci "W mglo IRtbi tdigi mnih’
Sjitbr K] AB “1Ei tKb™ GKIU Qi (knife) AUIKG 1~ Igyng| GIU 1biPi 1" 1K gL Kti K]




18 c™v_ieAib

AB “EWUK GKIU Dje" dici ig P -Gi Dci iy nq] GB _gil GKIU KitVi clizb (CC) -Gi
giSLitb “pfite AUKitby K| GB ciiztbi mit_ vzl tjtfijs € (LS) K| (ZZigU wET 1 Lithy
ngib)] Gme “Ei mnith” hd¢ UK tjtfigs Kiv ng] dicr igili gia” GKiU ibtil aize “E cilizb
msjM niZj H Nirifq DVitbv bigitby hig |

“E AB -Gi WK ga’1j GKiU iTIKiYiKiZ AvMU cv_tii tgili " KU AiKig mi* avili _igiUi ibtiU
“1Ei Dci Aer’Z GKiU AiMU tctUi Dci emitr K| wbtiU “EfK Dcti Zjij “E AB AWMU
ci_til mi* v KUK djpig Kii “JiZ citi|

Zjr1Ei ga’tj GKU jeN mPiKi (PO) Plov " KU AUiKiq Gi 1biPi mi* ci$tK GKiU T <tji Dci
92 il ng| Zj E Abfigk Kij mPiKi mi* o t<tji 0 “wMi Dci K| 1jb “wo (ML) |
ciliZtbi wiPi “Ei mnith™ “EVIK AbFigk Kiv ng| mgM h3¢1UtK GKiU KitPi ert- iy ng

Zjihi8¢ i1 minith™ crigic : Zjv h8¢WU e’eniiii mgq niZj H Niitq giUiK Dcti DWZ nie, GiZ
AB “EiUl Dcti DVie Ges Qiii wKbivi Dci g3fite ~jiZ Kie| “tEi mt_ cijy “WI Dcti wbiP
“JiZ Kte] mZj H D& v 1K Nitj _ig ibiP thig hite Ges “E AB I cijvi 1™ijb eU ntq hite]

AB E “JiZ Ktj mPK KiUnU 1biPi tT<tji Dci With efg “JiZ Kte| cijig tKutby iRibm by
(KL mPKiUE vgb f<tji kb TiiMi “0odk mgib nfe] GB tTvjb kb “uiMi “Ocitk mgib by ntj
AB “iEi "B citki mg3'q "€ (BS) fiiv Ggbfite mg3'q Kii 1biZ nte hdZ mPiKi tTijb t<tji
kb™ “itMi ~Ocitk mgib ng| g P Do ntjviK by 1jb tily ML @iv 1L 1biZ ng|

tKithi e “ e iRibimi Fi giciZ nij e “IUK eigi iKi cijig ilLiZ ng Ges Wib 1™ 1Ki cijig GKUy
GKUr Kti Ribv eiLviv ati axti iLtZ ng hZ9TY bu mPKiU t <iji kb™ “viMi "B citk mgibfite ~jiZ
_K] Gfite Ribv eLvivi mnith” e “1 Fi ibYq Kiv hig|

_lgv Nio

91" mgq e’eab ciigici Rb™ _igi Nio (Stopwatch) e’enii Kiv nq] GLb _vgr Nio "B aiibi niqg
_WK; RUj _igr Nio Ges GbyjM _vgv Nio| GbijM _vgv Nioi tPq WiRUyj _igr Nio AtbK ibfj civ
tq| GKiU GhijM _vgv Nio thLith = 0.1s chS ibfjfite oV v"1Z citi tmLvtb GKiU WiIRUYj _vgv Nio
+0.01 s chS mVKfite cV 1 1Z cifi | ARKij iWiRUrj Nio Ges tgieBij I _igr Nio K]

tKithy mgq crigic KitZ ntj Nioll niZ v tq Pij KitZ ng Ges eUl KitZ nq| GiZ mgq e'eartbi
otV GKIU W Pij Aim, hv Kgctql GK tmtKiEi GKiU eomo Fiisk| hi™ I Gil €72 t 1K e131Z
ciieiZZ ng| eq < tJKE i Zjbig Zi*YE i GB TWi criglY Kg ng| AiaKisk tjuKi 19T GB Twi
ciglY ng ciq 0.3 sj
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1.9 ciigitc TW 1bFjzy
Error and accuracy in measurement

me crigiici ibFjZiiB GKIU mgv AtQ| e'eliZ hS¢cuz Ges cixgliKi ~1Zvi Dci crigitci wfj2y
ibFi Kii] aiv hik, GKiU 1gUri 1 <j tmpUigUri 1 tmpUigUiii ~kgistk (igigigUiti) “wWE Kilv AdQ]
GB igUii 1 <j @viv hi™ Aigiv GB eBiUi ““N" gictZ hiB Zintj djidj ngizi 0.1 ecm (f <tji " Zg
GKTM) mVK evibFj niZ cii] hi™ tKithu Ntii “"N* gicr ng Zintj wbfjzZi ngizv Ativ Kig hite]
KiiY T <jiU KigKevi ci ci fifL °N" giciZ nie| ciZ'Kei f <iji mofl cidSi Ae "b 1giSiZ
IPrZ KitZ nie| Gi dij crigdci Fiji Drm Avil tefo hide]| A wr Fj nlqri maebr ey cite]

ciigici 1bFjZi ciigitci giZzB ,1°ZcY] mZivs me cixiKiB DIPZ Zii cixfivi djvdiji mivz
djvdiji ibFjzZii ciigy DijL Kiv] GB eB -Gi ""N" ngiZy 26.0 cm +0.1 cm fjLi thiZ citi]
mstKZ + Gi A_ niji th, eB Gi cKZ ""N"25.9 cm | 26.1 cm -Gi gfa" 1{giQ] 0.1 cm nijy
crigitci Abdgzi e Ti|

crigitci tejig maiiYZ 1Zb aitbi T KIZ citi| G, 1jv nijv:

K) e TW : tKitby GKIU a‘e ik KigKevi crigic Kitj th TWUi KiitY crigicKZ gitb AmigAm’
Ly hig ZiK e T9U efj | 07 el bug t_tKB eSv hig GB TU maliK AviMB Abgib Kiv hig by Ges
GB Tii cZwkZ gib nte kb"| tKbbv ciigicKZ gib,tjv mvK gitbi Gi'K tm™K BZ Z fite
_\Kte Ges GKB h3 1™tq GKB iwki gib evievi ciigic Kitj G T4, tjvi Mo gib kb™ nlqu DIPZ|
Ntii N gicii Rb™ hZeviB igUii 1 <JiU Ntii tgStZ tdjv nq ZZeiiB e TW crigiici ASF3
ng| ciZ'Keii wgWi <j tdjvi ci mefL cidSi Ae b iPreZ Kivi Rb™ fgiSiZ th "W ™ 1qi ng, Z
cKZ " t_tK iKQUi mgvtb ev tcQib £~ 1qvng| GB “viMi mit_wgujiq hLb Avevi igUii 1 <jil tdjv ng
ZLb Avil GKIU e TW crigitc Gim hig] G “viMi mit_wgjrtbri mggl 1 <jili tcQtbi oS KLbl
“viMi WKQUY matL ev tcQtb igjvtbr ng| e TWi dij Pois djidj ngiZi AZ'S teik er Le Kg niq
thiZ citi] ~“e TWIK Govtbr mae bg| K3, mZKZi Aeja'b Kitj GB T Kigiq Avor hig] ~e
TWIK Kigtq AibtZ ntj crigioil evien ibtq G i Mo 1btZ ng|

(L) hud¢K T = ¢ v ieAitb cinfliYi Rb” Z_v gic-tRifLi Rb" Aigit i hiS¢i ctqRb ng| mB
hiS¢ ™ T K 2K s K T etj] thgb “BW Kwjerdm cixlY Ti‘i Al h® caib t<tji
Ko™ W Aii Fubgyi 1 <tji kb "M ugij bv hig Zintj oiR crigic mvK nte bi] GUr hus¢ K Tiv|
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tZgibfite AwgUii er tHéigUitit K hi™ hiSe it <iji kib"i mi_wgij bv K Zintj tmB hiS¢ |
LU AQ] cixfTY Ti1°i AfM GB huS¢ K Nl 1bYq Kfi ibiZ ng| Zvici cif3 ¢V f_{K GB cV iefgi
Kti cKZ o tel KifZ nq|
(M) e3NZ T : cixTTiYi mgq Aigit™ i bibwea ¢V 1biZ ng| chiefliKi 1bfRi KiitY civ th T
Aitm ZiK e¥3MZ T etj] b chiefliKi “16i mgmy K Znij otV Fj nte] chieqiKi
Ae b, tKitbr “IM 7Ly er 1KQ MYbii t1ET th T ng tm_1jvl €73MZ TW] thgb f<iji mnih’
tKitby “tEi N gioii mgq “tEi gy f<tji fKib Mo md_igtjiQ Zv jorfite br L e
1IZhKfite 1°Ling Zintj citV Tl nte] GKIU “EMIRT eEKil {<iji KZZg fiM “IILK f <tji mi_
1g1j1Q tmUr ,biZ hi™ Fj ng Zintj citV Fj Amie] iKser 1 vjiKi t7vjbKij wbYqi mgq t vjb msL'y
ibYtq Fj Kitj mVK b Kij cilqr hife bi] GmeB e¥3MzZ TiW| GB mKj T ~i Kivi mgq
miearth h_ih_fite cV 1biZ nq|
AbmUib 1.1
GKIU AigZiKii e “i GKiU ct6i tTdj 1 e “i AigZb wbbg]
DITK™ : "VBW K'wjcim e"enii Kti e “i ~“N"ibbq]
mT : t7Tdj nijy tKitbi €™ “i ctoi crigiY] Avi tKitbr e < th ~ib “Lj Kii ZitK tmB e “i AigZb
etj| tKitbr AgZiKvi e “i tKitbr ct6i 11Tdj 4 Ges AigZb ¥ nij,

A=LXB oo, (1.1)
GesS V=LxBxH ... (1.2)
GLitb, L=¢e “iI N

B=e “icCc’

H=¢e “iDPZ
TIBW K'wjedmi minith th tKitbr “IN'T eV ibYigi mT
N =cab t <j cV (M) + Fubgii mgeizb (V) x fubgii a'eK (VC)
ArrLeiBe'H= M+ V xVC
hS¢cnZ : BW Kwjeim, AigZKii e “|
KitR1 any

1. BWKujoml ibiq Gi cab t <iji 1" Zg GK ftMi gib Ges fubqyi 1 <iji tgil Fill msL'y
KZ Zv j1 Ki| Gi ci h&g Ui Fubqi a'eK (VC) tei Ki|
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2. GLb AgzZiKii e “WiK “N" eivei "BW K'wjcimi "B tPigidji gia” wcb Kii tPigqij WK
e “i "BciSimi_ Uk Kivl| GB Ae "iq fubgitii kb™ "W cab 1 <iji th "M AiZug Kii,

fmB “viMi ciVB nijv caib t <j eV M]

3. GB Ae g fubqiii KZ msL'K "W cab t <tji th tKitbv GKU “viMi mit_ wgtj hig Zv ibYq

Ki| GiU fubgri mgeizb v}

4. e “WtK TN eiei KigkiU Ae"itb emmtq 2 1 3 bs cipqii chivelE Ki Ges ci® gib_ijy

QfK ""ich Ki|

5. Gici e “W c’ elel BW Kwjcimi tPigiji gfa” "icb Kti 2 1 3 bs cipqig Kigk

Rigig iV bvl Ges QiK wch Ki |

6. Geii e “WU D'PZi eivei BW K'ujcimi tPigitji gia” “icb Kt 2 1 3 bs cipagig Kigk

Rigig ¢V brl Ges QK icb Ki |

7. clgRbxg inmitei minith™ e “Wi “N°, ¢ * | D'PZywbbg Kii (1.1) Ges (1. 2) mgiKitY Zy

eimiq AigZKii e “wi GKiU ctoi t1Tdj 1 e “wWi AigZb ibbg Ki|
AbmUitbi QK

chieqy
K. fubgii aeK ibbq :
cab t<tji 1"Zg GK Ntii gb, s=..... cm
Fubqii 1 <tji fgl FMmsLy, n=.....
. Tubqyi a'eK, VC = So cm
n
L. AgZKii e “1 7N, ¢ * I D'PZvibYigi QK
AQZKii | chieflY | cabt <j | fubqi | Fubai ciV Mo ¢V
e “i msL" cw, mgciZb aeK | M+ VxvC | (cm)
M 14 Vc (cm)
(cm) (cm)

S~
had B Banl INad Bl Banl BN ad B M
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inmie 1 djvdj :

AIGZKii e i GK c1dj t1Tdj, A =L xB=........ cm’=......... x 10 ~* m?
Ges AigZb, V=L xB xH = ... em’=......... x10 % m’
AbmUib 1.2

GKIU eEiKii ¢ '™ 1eikd Zitii ¢ 101 i 197Tdj wbbg]
DITK™: "ENMR e'envi Kii Zitii e'imibbg]
mT : 19Tdj ntjv tKitby e” i ctOi crigi¥| tKitbi Zitii ¢ eiveil “IN'i mi_ jorfite 1Q° Kitj

th Zj cilgr hig Zvi crigiYB nt’Q ¢ °+'Qt i 191Tdj| tKithy eEKii ¢ 10" 1etkd Zitii ¢ 101 i
tTdj 4 ntj

A= m’
GLith, » = Zitii ema
7= 3.14 ; a%e msL"

GLb Ztii e'mdntj r=d/2, mZiws

2
A=m7 [zj
2
cA=tnd® . (1.3)
" MERi minith” th tKithy TN oV ibYigi mT
TN ="K < oV (L) + eBKii tT<tji M msLy (C) x jiNG MYb (LC)

Ard=L+CxLC

hS¢senZ : EMR, Zii |

KiiRT aviy

1. c_tg "NLK {<tji 1°Zg Ntii gib 1 eEKii <tji tgl FiM msLy 1710 byl |

2. Gi ci hiS¢i icP ibYg Ki| eEKii f<j maly GKevi Nivtj GIU “ilLK f <j eiwei th ~N’
AiZug Kti ZiB ntji hiSe i icP| 1cPtK eEiKvi 1 <tji tgU Fil msL'v v tq FiMl Kti JiNG MYb
(LC) tei Ki|

3. GLb cixfivaxb ZvittK "€ MiRi “vox “E 1 "€ giSLitb fitl “®UIK GKi“K eivei Niifq
KgK I EK Aigizifite Zitii Wig ik Kivl |
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4. GB Ae g “IILK f<tji th “wiU eEKvi T <tji evgi 1K 1Li hig tmB “viMi oV bl |GiU
“HLK f<j oV (L)] Gevi t™ 1Ly eEKii 1 <tfi KZ boti “W "IILK <tji “vMi mit_igij
Q] GIU nijv eENKii t<tji FMmsLv (O)]

5. Gfite Ziii ASZ ciPiU rfb Rigig iV 1bigq QK ~"ich Ki |

6. ciqiRbig inmitei mnith” Zitii e tei Kii (1.3) mgiKitY emtq Zitii ¢ 1'Qf i t91Td]j
ibbqg Ki |

AbmUitbi QK
chieqly

K. JiNG MYb 1bbq :
“IILK T <tji GK fitMi gib, s = ..... mm
eEIKii <tji tg FiM msLy, n=.....

ICP (eEVKvi <j madY GKeri Nivtj “iILK f <ij th ““N" AiZug Kti),

n

L. Zitii e'mibYigi QK

chieqy “TILK eEIKii | JING MYb e’im Mo e'im
msLy f<j f<tji LC d=L+ CxLC (mm)
oV, L | fMmsLy | (mm) (mm)
(mm) C
1
2
3.
4
5.

inme 1 djidj :
Zitii ¢ PQEi 1Tdj, A=ind® =.. mm? =..... x 10 % m?
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Abkij by
K. eEibePib ck
mVK DEii cik WK (V) 1P= il |
1] tKigeUig ZE 1K ¢ ib Ktib?
(K) c'¥a (L) ABb=-Bb
(M) I vitdw (N) niBfRbe
2| temb Kvi big t_tK GimiQ?
(K) Rk P>~ em (LymFl P~ em
(M) mZ>" bi_em (N) Kir P>~ em
3] biPi tKitbwl tgfijK ik bg?
(K) Fi (L) Zic
(M) Zior cein (N) c™vi_i crigiY
4] GKiU “EtK TBW K'wjcitm ~ictbi ci th oV cilgr tMj Zv ni'Q caib ' <j 4 cm,
mgciZb 7 Ges Fubaui a'eK 0.1 mm| “EWi “N'KZ?
(K) 4.07 cm (L) 47cm
(M) 4.07 mm (N) 4.7 mm
1hiPi IPT t 1K 5 Ges 6 ctki DEi /I :
| .
@
5] LwPTwWi AigZb
1, 4
(K) 3™ (L) 3™
o) Sar 0
4
6] K I LPtTi AigZibi AbciZ
(K) 1:0.673 (L) 1:0.0673
() 1:0.763 (N) 1:0.637
L. mRbkyj ck
1. k™ Zvi m™ Kby £ 171g taivigi TN tgtc ejj terYgili TN 11.73em | Zii el

mRb ejj GB crigic mVK bvl niZ citi| k™ ejj th GB 1 1" fq KigKevi crigic Kii
GKB dj fcigiQ] Zviv wkTiKi KwQ tMEj k9K 2™ i 0.005 cm fubqii aeK reiké
Fubqvi 1 e’envi KitZ ejijb] ivik™ fubqui T ¢ji minith” mivK ““N" crigic Kij |
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Fubqui aeK Kx?

tKuthv iwki ciigiy cKik KitZ GKiKi ciqRb ng tKb?

e'elZ fubqyi t ¢ji Kq fiM cab T ¢ji KZ ftMi mgib 1bYq Ki |

itkt™i c_g "N" ciigic mVK crigici mi_ msMizcY iQj bv hi® mnKifi
iyL|

== X

M. maaY ck
1] Agiv Kb ¢ v ieAib coe N G maitK GKiU cizte™b iPbi Ki |
2] 00 vesk kZwatz ¢ v ieAvtbi e igKi AMMIZ N{UO N D wniYmn Gi mctq hi3 “vl |
3] (K) ik ej1Z KxeSiq ?
(L) tg%jK iwk 1 j& iwki gta” ci K" ibt Kk Ki|
4] (K) GKiKi AiSRuZK ciZ{Z tKib tKib inkiK tgSijK ink aiv nigiQ ?
(L) GB mKj twki GKiKi big Ki|
5] gilvejiZ KieS ?

25
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W0Z1q Aa'ig
MiZ

MOTION

[Aigiv Aigd ™1 Priicitk hZ e 17k, fm_tjung v i by ng MZkag | v vZ 1 WZ ejiZ Amij Aigiv Kx eiS?
GKIU MiZkg e “i MZi “elkG'mgn cKitki Rb™ Aigit™i MiZ mspsS ierfb inki ciqiRb ng] GB Aa'iiq
Aigiv WZ mspus verfb iwk, 2t i gily, GKK, Zit™i ga'Kii cii iiK maiK BZ'w™ 1biq ArtjiPbr Kie]]

GB Aa'ig cV tkil Aigii-
1Z 1 WZ eWLy KitZ ciie]
lerfb cKii MiZi gfa” c_K" KitZ ciie]
f<jvi 1 tF1 iuk €WV KifZ ciie]

elanb 1 g3fite coS e “1 MZ 'LV KiiZ ciie]

1.

2

3

4. WZ matiKZ inkmgini gia” cii (K maiK ietklY KitZ ciie|

5

6.  tjLPETi minith WZ memiKZ inkmgini gta” madK retklY KitZ ciie|
.

Aigit™ i Rietb WZi cfie Dcjia KitZ ciie]
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2.1 0 Z 1 Wz
Rest and motion

Ae "\b : tZigii <J tKi_ig? GB ctki Reie t_tK Aigiv RibiZ ciie tZigvi  <fji Ae "b| Zig hr’
ej tZigii <j ISJUIJIZ Zintj tZigii K v ctiveri mZ7, \KS“ G t_1K Aigiv <iji mVK Ae b
RibiZ ciie bi] mVK Ae b RibiZ tMij 1ZigiiK Aek'B ejiZ nie tKiv T 1K tKib 1" 1K KZ “1i]
ZinijB tKej Ae "b WK WK Ribv hite] Aigd™1 ¢ _tgB GKW Ribv ie>™ er e “ ati 1biZ nie hii
mitctql Ab"ie” eve “i Ae b ibYq Kiv ng| thgb hi™ ejv ng tZigvi emvi MU t 1K tZigii ~ <j
ce "iK 1 KijugWi “ti, Zinij GIUi  Ae "ib widZfite ejv hie] mZivs Agi™i Adkcitk,
Aigit™i Mg ev knti, Aigit™i 171k er GB ci_extZ iKsev GB gnietk tKitby iKQi Ae b btk Kivi
Rb™ Aigit ™1 GKiU 1e> 1K 1 "i Kii 1biZ nq| GB 1e 1K Aigiv erj cmsh 1es™ ev gjue™ Avi th ~p
e “imi_ Zjbv Kii Aigiv Ab e “i Ae b, v Z, WZ BZ'w™ 1bYq Kii ZiK elj cm¥yz Kiiigr]
Agit™ i mieaigizZy Aigiv th TKitbr 1e 1K cm¥%2 1@~ aifZ cwi] Dciiv® D ity Aigiv Ab™ e 1K
cm¥z e aitZ cizig|

Z 1 W2Z : Agiv Aigid T Pricitk AtbK e < tTIL] GETi KiZv, tjv i i enK, 1jv Wzkeg | Amij
Agivi’i 1 MiZkij e © ejiZ KxeiS?

IbiR Ki : niZ " 1q GKW Kjg afi il |

Kjigi Atkcitk Kx AifQ? Adkeitki e 1jvi Zjbig Kjigi Ae "itbi tKithi ciieZb ni"Q 1K? bi|
tZigvi nitZ ati Ky Kjigi Akeitki ciZ’K e  thgb tZigii tPaii, tUie], tZigvi eB, Lizy, Niii
iRy, Ribyjv meiKQ 1 1K GB Kjigi GKU woird “iZ I K AiQ] A wr tZigii Kjigi Priciki
Abib" e “i Zjbig ev mictyl tZigii Kjtgi Ae "o ibi" G| mgiqi mi_ Kjgwi Ae “vtbi ciiezb
ni"Q bv] Aigiv erj cuicukikKi mictq KjgiU v "i] Avi Kjgili i Kvi GB NUbuUB ni'Q v wZ|
mZiws, mgiqi ciieZibi mi_ cricitki mictql hib tKitbi e “1 Ae “vtbi crieZb NiU bv ZLb H
e “IKiizkij evn "ie “ etj] Avi GB Ae "ib AciieiZZ KK etj i "iZ|

Aib iV Tvi citk “wotq AQ| tm etj th, Niewo, MQcijy "e™"iZK LU, BZ'w™ me i “woiq AiQ|
fm tKb G K_v efj? KiiY Aibi giZ GB mKj e “ mgiqi m¢_ Ae "wtbi ciieZb KiiQ by]
biR Ki : tZygvi ndZ afi K KjgiUiK Gi K tmiK bioiZ K |

Aikertki e < 1jvi Zjbig Kjigi Ae "ibi tKitbr ciieZb ni'Q 1K? GLb Kjigi Aitkciki ciZ'KiU
e “ T IKKjigi “1Z Ges 'K pgMz criezb n¥'Q] mgiqi mi_ Kjgi Ae "wbi ciieZb n¥'Q] Agiv
elj cwicukiKi miciql Kjgi Mizkg| mgiqi ciieZtbi md_ ciictki mictq hLb tKdbr e “i
Ae"itbi crieZb NiU ZLb ZuK MiZkij €« etj| Aii Aeitbi G crieZibi NUbiK etj WZ|
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Agiv AdMB AitjiPby KinnQ tKithi e “ o i by MiZkxj Zv eSii Rb" cm2 e “ Z v cm%2 KiVitgy ¢Q>°
KivRi%i] GBcem¥%2 e “ I Aigit™i AdjiP e “i cii iiK Ae "o hi™ mgiqi mi_ AciieizZ K
Zinij AdJiP e “IUIK cm¥2 e “i mifctql 1 i aivng] AdjiP e “ I cm¥2 e © him GKB i"iK
GKB teiM PjiZ viK Zintj 1 /KS* mgiqi mi_e “Oiqi ga'eZx ~ifZi tKithv criieZb NUte by, hi" I
cKZctYl e “U MiZksj| PjS tUtbi Kigivg "B eU hi™ giligiL efm K, Zte GKRibi miciq
Ab'Ribi Ae "itbi tKith ciieZb nq bi] mZiws ejv thiZ citi GKRibi mictq] Ab'Rb v i 1KS®
hi™ tUb JiBtbi citk “voitby tKithr €13 2 itK t7iLb Zte 1zZib t"Lieb Zii mitctq] H °B eUi
Ae ’vibi crieZb ni"Q] A vr JiBibi citk “vovthi e w3i mitctq] Zviv DFgB MiZkij |

Zintj Agiv 17LIZ c'Q th, tKitby e © cKZctql v "1 1K bi Zv ibfi KitQ cm¥%2 e “i Dci| cm¥2
e “ hm cKZciq v i nq Zintj Zii miciql th e “ v iZzkyg 11giQ tml cKZciql v ’i] G aitbi
I iZIK Aigiv cig v WZ ejiZ cwi ] Ar em¥2 e W h” cig i iZiZ viK ZinijB tKitbi e Zii
mictyl v i _K1j tm e “1K cig i iZkij ejv thiZ citi| tmgc cig v iZkyj cm¥z e i mifctql
fKithy e “1 MiZiK Aigiv cig WiZ eij | 1KS“ G gnmetk Ggb ftKitbr cm¥2 e “ cilqr mae bg hi
cKZciq v "1 itgiQ] KuiY ci_ex cizibgZ mihi Puiv iK NifQ, mhl Zvi Mn, DcMn wbiq Qigvct_
Ni1Q] KRB Aigiv hLb tKithi e “1K i "izkxj ev Mizkij eij, Zv Aigiv tKithv AiciZ v "izkij e “1i
mitctql etj wK| KitRB Aigiv ejtZ cui G gnwetki mKj i *1ZB AtcifIKN mKj MizB AitciqiK |
tKvtby MiZB cig bq, cig bq tKitbr v "iZB]

igZ tKi_vl hwlqii Rb™ em <"iE etmi Rb™ Atclv KitQ] tm t°Lj Zvi eU b vi -1q ZiK AiZug
Kii hd'Q] tm efj thvi-wU MiZkyj | KiY igZi mitctq] mgiqi md_md_wi-wlU wbierQbfite Zii
Ae itbi criezb KifQ]

tKitbr e <1 Ae "itbi criezb IKS* ~0fite niZ cifi|

1btPi D wniY, 1jv retePby Kiv hiK :

(K) tg GKIU MitQi 1biP “woiq AQ Ges t°Lj th Zvi eU Hik zui t 1K 180 “ti mii hit"Q] 1gf 1
Hiki ga'eZx “iZ mgtqi mit_mit_erx cit'Q] (PT : 2.1K)]

(L) IR T “<tji ewlK wor cizthuMzig 150 cizihMzii Rb™ gtV GKIU vei eEikii UK Kiy
ntqiQ] tmB efEi giSLitb “woiq iR t°Lj Zui eU iknie H UK eivei 1780 c'kilm KitQ (iPT :

2.1L)] 1R etj thiknie Wizki, 1KS— TR I wknidei ga'eZx “iZ mgiqi mi_ mi_ 2y clieizZ
ni'Q bi] Zinfj Krfife ejv hite thiknie RT mifctql MiZzkyg ?
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Types of motion

T A : @I T I G e @RI R AT = W (Pl R oifs A G e @R
o FNIRMY 2, O OF AT (AR oS I | @ CIS! AT (@I AT oS (@R s |

I A : 7 @I T @A [ [ I TF @ I FAER Ty SR @ @ [
| IHCP (Y I (A O @1 9 s 67 off e | @ o AR offs, wfSn Jow
sife Tenif |

5o AAf® : (I P IM GATOIR HeICe AT ACS IR PR 77 ¢ 98 TN 932 e 710w
R WP 0 ©REEA @ SfSr be e @ |

G I3 A0S 9 M O GRER @ 48 (@A 97 A0 {07 i @3 oS 5o oifs 21|
PR IR G AS(B el AN I GFR e T 7 S P |

418 S : (I ST ol oifs M =W @, @b @7 offs e e S Revee 7S
I R o 9D TP (AT A T, ORCE (1R oifSr A8 oIS e |
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GB MiZ eEiKvi, DceEikyi ev mi jhitLK ntZ cidi| Nioi Kilii WiZ, mthi Prin™tK ci_exi MiZ, el ey
fctUij BiAtbi imijEitii gfa” ic+ibi MZ chiek MZ |
chieE WiZmaib tKitbr KYv th 1ibi"é mgq ci ci "6 e tK 1hi"é 1"K 1"iq AiZug Kti tmB
mgqiK chigkyj etj|
“0"b WZ : chiek MiZmadb tKitbi e hi~ chigKitjii AfaK mgq tKithi ihi" 6 1" 1K Ges enk AtaK
mgq GKB ct_ Zvi vieciZ v 1K Ptj Zte Gi MIZIK ("b WZ etj |
“"b MiZi DYniY ni"Q mij TvjiKi MiZ, Kadbki mikje 1 iMUETT Z¢ii MiZ]
2.3 1 <jvi iwk I tF£i iuk

Scalar and vector quantities
G tRZ RMZ hi iKQ crigic Kiv hig Z2dK Aigiv ink erj| tKitbr iwk hLb crigic Kiv ng ZLb Zii
GKiU gib _itK] GB gib cKik KitZ Aigiv GKiU msL'v Ges GKIU GKK e“envi Kii | thgb Aigiv hi®
elj teAwi N 1.5 1gUii, Zintj eSi hig “IN'T GKK wgUi, Ai tetAi TN Zii 1.5 Y] 1KS*
tKej gib 1" tq mKj iwkiK majysic cKik Kiv hig bi] 1KQ 1KQ iuk cKitki Rb™ gitbi mit_ 1" 1Kil
ctqiRb nq|
thgb Aigiv hi™ erj GKiU Mo NEiq 40 1Kt jugUri tetM Pj1Q, Zintj GUr eSi hite th Mol GK NEiq
40 km "1Z AiZpg KiifQ, 1KS* Mol tKitbw™ 1K fm ~1Z AiZpg Kii1Q, Zv Ribv hife br] Miowi
cKZ Ae v eSiZ nij Mwoili teM tKitbv v 1K tmUil DijL KitZ nie] mZivs t~Lv hit'Q 1KQ 1KQ iwk
AQ th tjv malYgic cKik KiiZ nij gitbi mit_ v"iKi Aek'B DijL KitZ nqg| v iKi wefePbig
Aigive © RMEZi mKj inkiK B FitM fiM KitZ cwi; h N
1] ArK iwk ev <jvi ink
2] K ik er tF£T k]
fT<jvi iwk : th mKj tRZ inktK Ta gib 1™ g madysic cKik Kiv hig, 1"K bt ki ciqiRb ng by
Zi K <l ink etj] N, Fi, iZ, KR, ki3, mgq, Zicgil BZ'w™ 1 <jvi inki D iniY|
tFti iwk : th mKj HZ inkiK madygic cKik Kivi Rb™ gib 1 K Dfigi cigqiRb nq ZititK
tFi iwk etj] miY, teM, ZiY, ej, Zwor ZeZy BZ'w™ tF£i iwki D iniY|
2.1 miinY 11K "L hi"Q th izl tF£iK gib 1 K v ig A T <jvi iwk, 1jiK tKej gib 1"ig
bt k Kiv nigiQ]
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2.8 if® e Riey A

Different quantities related to motion

LECRRERIE

T, IS O IR ¢ AT 100 FOR (Mg k| oS ¢off caes

100 fioR ea ez 37y, oy 8% @R wReR ©itg o @ AR | B
@1 S ¢ofF (e TeR, Wi, o4, AF%w 1 oy @il s 100 B .
TR ARFCS AT | WS SR AR AGFOI THCS 20 WS 5@ : 2.0

B = 100 Km

<
A=150Km | O
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K 100 igUi 1 IMQ Zv RibiZ nfe| hi™ ejv ng Arf MU T_K 100 igUii ce 1"iK t°$o thiQ,
Zintj 1oidZfite Arfi Ae b Ribi hite] tMU t_K tmRv ce v"1K 100 igWi tMijB ArftK cilgy
hite| c_g 11T Aigiv Arfi Ae "itbi ciiezb eSeii Rb th iwkil e’enii KiilQ Zintjy ~iZ] GU
GKIU T <jvi ink] Avi 02Zxq 15T Agiv “i4Zi mit_ mi_ K1 DEjL KiinQ NimiU miY] GiU GKw
tFti iwk] GKU word viK th “iZ e Ae “ibi ciiezb Zv nijy miY] mZiw bird viK
cuicukiKi mictq Ae "vibi clieZbiK miY eij]
fKitbv e “i Aw™ Ae “ib I tkl Ae "vibi ga'eZi b'bZg “iZ A yr mijhiiLK ~iZB nt'Q mitYi gib
GesmitYi K ni"Qe “i A~ Ae "wb 1_iK tkl Ae “itbi 1™ iK]
miY e “i MiZct_i Dci wofi Kii bi] tKitbi GKIU e < A Ae b t 1K B Ae itb (IPT 2.3) revfb
ct_thiZ citi] 1KS“ e “wWimiYnte AT KB -Gii'iK| A 1 BGigaeZxbbzg "1IZA wr G
91T AB mijhiiLK ~iZ ntjumitYi gib AB =5 Ges 'K nijy A 1 1K B =Gi r"1K] thinZ mitYi
gib 11"K DfgB AifQ, KRB GIU GKiU tF+1 k]
mitYi gilv ntju ~IN'T @il
S[s]FL
mifYi GKK nijv " iN'i GKK A_ir igUii (m)| tKitbi e “T miY 60 m “1q[Y i"1K ejiZ eSig e “WU
Zii A Ae bt 1K 60 m Ti9Y v K mii Q|
Nz
aiv ik, AiMi D ity Arf H 100 1igUii ~iZ 50 tmiKIE cii ntji] GKB “iZ 1gZ hi™ 40
fmtKIE cii ntq K Zintj tK ~Z PEj1Q? Arf biigZ? 1bgB 1gZ | tKbbr Zii mgq Kg 1jiMiQ]

gtb Kiv K, Arf 100 1gUii ~iZ 50 tmtKIE cii nijv] 1gZ 75 wgUii ~iZ 30 tmiKiE cii niji|
AgiviK ejizZ cwi ArfigZi tPiq axti P1jiQ? Arf K 1gZi 1Piq ferk “1Z AiZpg Ktith? 1K teik
“Z Pij1Q Avf biigZ Zv RibiZ nij GKWU 1bi” & mgiq DFfqi AiZWwsS ~ifZi Zjbi KiiZ nie] aiv
hiK, GB ibi" & mgq n'Q 1 tmtKE| mZiss,

1 tmtK{E Arfi AiZwS ~iZ 100 /50 =2 igUii
1 tmIKtE 1gZi AZWS “iZ 75/30 = 2.5 igUii

mZis, 1gZ Arfi tPig ~Z P1j1Q, tKbbi 1 tmiKiE 1gZ Arfi 1Piq terk ~iZ AiZpg KtifQ]

Gi 1 1K Aigiv eSiZ cwi tK ~Z PjiQ Zi wbFi Kti mgq Ges AiZwsS ~iiZi Dci| tKitbi e © KZ
“ZPjiQ Z_v T1Z AiZpg KifQ 2v th iwk v iq ciigic Kivng ZidK “iZ ejing] TiZ e “i Ae vbi
ciieZibi nii bk Kii| mgiqi mi_ tKitbve “i Ae "wbi ciieZibi niiiK “iZ etj]
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e “1 GKK mgiq AiZws ~“1Z Biv “vZ ciigic Kivng| mZiss,

@ =
mgq

tKitby MiZkij e« hi™ #mgiq d “iZ AiZpg Kii, Zintj “iZ

v=—
t

WZ Gviv Ae b ciieZibi nvi tKib 11K NiUIQ Zv Ribv hig b, dij “Zi tKitbr i"K thB| mZivs
NIZ GKiU t <Jvi ink]

R VT VAR
iZi gilv niju Gi gl
mgq I
L
~[v]=== LT"
[v] T

thinZ ~izZiK mgq v iq fiM Kitj iz cilqihig, KRB ~11Zi GKKiK mgiqi GKK i fq fiMl Kiij
NIZi GKK crlgr hite] ~ifZi GKK igUii (m) Ges mgiqi GKK tmiKE (s) nlqig “iZi GKK nte
igUi/imtKE (m's ~")| thgb tKitbr e “i 1Z 4 ms 'ejiZ eSig e “WU ciZ miKiE 4 1gUii ~iZ
AiZpg Kii|

“iZi GKK wgUii/imiKE nij I Aigit™i Dejiai meari Rb™ Aigiv AtbK mgq ~iZi GKK iKtjugUii
Ges mgtqi GKK NEv afi “iZi GKK iKtjugUi/NEr (km h) ani | Miod v GtWagUii th “iZ bt k
Kti Zrkm ' -G 11y K]
Mo “iZ : tKitbi e 1 MiZKvij hw™ KLb1 “wZi gvtbi tKvtby ciiezb byng A_r e “iU hi™ me™v mgib
mgiq mgib “iZ AiZpug Kti Zintj He “i “1ZtKmlg “wZ etj| Avi hi™ mgib mgiq e “ mgb “iZ
AiZpg by Kti Zintj tmB "1ZiK Amg "iZ etj|
e “ h™ mlg “4ZiZ bi Ptj Zintj Zvi AiZWwsS fgl ~iZiK mgq v iq M Kitj Mio ciZ GKK mgiq
AiZs “iZ cvlgihig | GIK Mo “4Z ejvnq |
gl "~ iz

mgq
hi™ tKitbr Mio XiKv t_tK v"bRei hvlgri ¢t mKyj 7 Uig illr ntg 6 NEig 300 1IKtjugUi c_
AiZug Kti, Zte Zii Mo 1Z nt'Q 300 km /6 h =50 km h™'| GLitb Mo “iZ ejvi KiiY MuoiU th
Zii Pjii ct_ ciZ'K NEig 50 IKtjugUi ~iZ AiZpg KtifQ Ggb tKitby K v tbB] Mol KLbl Gi
tPtg ~Z Mtq KIZ citi Awevi Gi tPig A T1 PjiZ citi

mZiws, Mo ~aZ =
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ZirMiYK iZ : Agiv hi™ tKib GKIU 1etkl gniZ tKitbi e “i “iZ RibiZ PiB, thgb Dctiv3 Mioil
Pjv T1* Kivi WK 33 igibU cY nlqi gniZ Zi WZ KZ QJ, Zinfj tmUr nte Zvi cKZ “iZ el
ZiriYK “iZ] th tKib gniZ cKZ ev ZirfliYK "iZ tei KitZ nij Aigit ifK AiZ AT mgq e'eaitb
AZWS TiZ RibiZ nte] Ziici tmB "iZiK mgq 17 iq fiM K ZiriYK “iZ tei KiiZ nie]

tKD hi™ mKij 10Ur 32 igibU 43 tmiKIET mgg Mioli “1Z KZ 1Qj wKser tKitby “<tji citk niB11qiZ
0y GW feKii AiZug Kiij MioilUi “1Z KZ wQj Zv RbiZ Pib Zintj ZiK H mgiq v aiWwgUitii
cV KZ 1Qj Zv t"LiZ nie] th tKitby gniZ “Z ibYigqi Rb" thgb niBligiZ tKitbv Mo mierP
MiZmxgy jeNb Ki1Q 1K bv iKsev eisjit™tki Rizxq iuiKU “tji ~ZZg terjvi gikiwd ieb tgiZRvi tKib
efji 1Z KZ ZiibYq KifZ nij Aigid™ 11K Wi ev fmii Mibi minih™ 1hiZ niel

feM :

AtbK mgq Aigiv maviY K 1eiZig teM k& e’enii Kii Ges AtbiK Zy Kii _wK “vZ eSiZ| 1KS*
ieAitbi crifilig k& “Wi At rfbzy AdQ| “1Z tKej tKitbi e “i ~i1Zi er Ae "itbi ciieZtbi nii
b k Kii, tKib 1" 1K tm ciieZb niqiQ Zv eSiq by] feM “iiZi ciieZtbi nii eSevi cikicik tKib
I"1K fm crieZb NiU Zvl 1bi ™k Kii| feM w™iq wbi" 6 1K “ifZi ciieZibi nvi Z_v mitYi niitkK
eSig] mZiws mgiqi mi_ tKitb e “1 mifYi nvitK feM efj A_re “ 1bi" & 1K GKK mgiq th ¢_
AiZpg Kii ZiB teM]

hi™ tKitbr e “ z mgiq ibi" G iK s “iZ AiZpg Kii Zinj teM, v=; |

fetMi gvlv 1 1Zi gV GKB A wr [LT ']

tetMi GKK 1 “1Zi GKK GKB A ir ms ! *

fethi gib 1 °K “BB AHQ| ZB fell GKIU tFi /ﬁ'//
iwk| D iniY intmte GKIU v Ivi K_v aiv hiK| ; 3 .
i Tl tKitby “itb ce 1K mit_ 30° tKiY Kii

DEi 1"{K Ptj tMQ (PT: 2.4)] tmB iv Tig b #

GKIU Mo 20 km h ™' mg iZ{Z Pij, Zintj Aigiy PT 2 2.4

mVKfite ejiZ ciie Miowi teM ce 1 iKi mi_

30° tKitY DEi 1"tK 20 km h '] 1KS* hi® GB

MwoiUB GKiU eEiKvi ¢t 20 km h ™' mgiZiZB Ptj, Zintj Zvi WZi v'K gz ciieZb nite]
mZivs Gi teMl pugiMZ ciiezb nie hi"1 Gi “1Z memgq GKB _iKie] e “i teiMi gibB Zii “Z]
bIrd v iK e “i TiZB Zii feM]
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hi™ MiZkig tKitbi e “i tetMi gib 1 K AciieizZ 4K Zintj tmB e “1 teMtK mlg feM ev mgieM efj|
kiai feM mlg tefMi GKiU cKS cKizK D iiY| k& ibim 6 gia'tg ibi™ 6 Zicgilig ibi™ 6 v 1K mgib mgiq
mgib ¢_ AiZug Kti, Aii Zint'Q 0°C Zicgiliq eigiZ iz mtKiE 332 igUi | ka tKitbilor 6 1K ¢_g
miKIE 332 1gUi, 0Zig MIKIE 332 iU Ges GB 3¢ oiZ miKIE 332 igUii Kii PjiZ _tK] GLab

kidi fefMi gib 1K GKB _iKig ki&i teM 332 ms ' nijimigiel]

fKitby e “i hi™ MiZKidj Zvi fetMi gib 1 vK ev DFiqi criezZb NiU Zinij e “i1 tmB feMiK Amg
feM efj] A r tKidhv e “ hi™ mgib mgiq, mgb “iZ AiZug bv Kii wKser Pjvi mgg MiZi 1"K
clieZb Kii Zinij tmB feM Amg teM nie] Aigiv th Pjvidiv Kii, Mio Pij BZ'w™i teM miaiiYZ
Amg feM]

ZiYl g'b:

tKitby e < hi™ mlg tefM b Ptj Zintj e “i feiMi gvtbi iKser 1" 1Ki 1Ksev DFfqi ciiezb nizZ
cii] e “i teiMi ciieZb nij Agiv eij e “1 ZiY n¥'Q| aiv hiK, GKiU Mwo GKiU fmiRv moiK

PjiQ] GB MioiZ etmigj ciZ 8 tmiKE ci ci Maoi i atWagUii t 1K Miowi te jice™ KiQ|
ierfb mgtq GB Mioi feM kmh ™' 1 m's ™' GKIK ibiPi miiiYZ ™ Litby ntj]

miy 2.2
teM - mgq muinY

wigk bs [ mgq (s) | teM (km h"’ teM (ms™)
1 0 0 0
2 14.4 4
3 16 28.8 8
4 24 432 12
5 32 57.6 16
6 40 72 20

GB miinY 1K t Ly hig th, Miowi feM c_g 8 tmiKIE 0 1 IK 4 m s G erx fciqiQ; ctii 8
miKIEN Gi tel tetofQ 4 m s Ges GB gic enk mgql teM tefoiQ] mZiis ciz 8 miKE mgq
e'eartb Miowi teiMi criezb nigiQ 4 ms '] Ab" K ig, GK tmiKE Miowi tetMi crieZb nigiQ
0.5ms'| Zntj mgtgi m¢_Maowi teiMi ciieZtbi mii nijy 0.5 ms 2|

feiMi ciieZtbi nii Z_v GKK mgiq fetMi crieZbB ZiY| mij ct_Pjgb e “i mgiqi mi_ feM
erqi nvifK abiZK Z1Y ev ZiY Ges mgfqi md_ feM nifmi miitK FY/iZK ZiY ejvnq| AfbK mgq
FYiZIK ZiYiK ¢b eji ng]
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mgiqi md_e “i Amg fetMi erxi niifK ZiY etj| tKibre “i An” feM hi® u ng Ges 7 mgq cfi
Zi 1kl teM hi™ v ng, Zintj

¢t mgiq tetMi cliezb =v—u
.. GKK mgiq feiMi ciiezb =

v—u

v—u

- tetMi ciieZtbi nin, A ir ZiY, a= p

teiMi ciiezb

mgq
ZiY GKWU tFxi twk] Gi v K AdQ] Gi " K nt'Q fetMi crieZibi v iK] thinZ Aigiv GKIU mij fiLy
eivei MiZ ietePby KiiQ, KiiRB feiMi ciieZb nie nqg tefMi 1™ 1K iKser fetMi ieciiZ v K| feM hi®
e ciq Zintj fetMi ciieZb nte teiMi v iK| tmiqiT ZiY nfe abizZK| hi™ teM nm cig Zinij
feiMi ciiezb nte tetMi teciiZ " tK| miqIiT ZiYiK FYiZK aivng A_ir g~b nq]

mZis, ZiY =

= i o=~ o feM . =
vlv: ZitYi grlv nfjy —— Gi gl
g grivnij _—- griv]

Air, ZivY = 1eM _ miY _ m|Y2
mgq mgqxmgq  mgq
L
" [a]=F= LT’
1eM

GKK : ZiYi GKK niji — Gi GKK]|
mgq

ms™ 2
€ims

A,

S

tKithy e “i ZiY 5 m s DEi 'K ejiZ eSig e “wWi teMDEi 1"tK 1s - G 5m s ' e cig|

mlg ZiY 1 Amg ZiY : ZiY "iKigi niZ cii, h_v- mlg ZiY I Amg ZiY| tKidbi e “1 feM hi®
b~ & 1" 1K memgq GKB nifi eoiZ K Zinfj fm ZiYiK mlg ZiY er mgZiY efj| Aii feM eri
nii hi” mgib by _itK, Zinfj tm ZiYiK Amg ZiY ejinq|

mlg ZitYi GKU D niY nijy ArfKili cfite g3fite coS e “i ZiY| hi" GKWU e © Fcid
g3fite cofZ K ZLb Zvi ZiY nq 9.8 ms? A r, & “WU hLb Fctdi 1"tK AmiZ K ZLb Gi
feM ciZ tmtKiE 9.8 ms™ Kii e0iZ K|

Al Agiv miaiiYfite th mKj Pjgib e “ t7iL, thgb Mio, mBiKj, vi -v BZ'W i ZiY ngq Amg]
MAYIZK D iniY 2.1 : GKiU Mwoi feM 5 m s™ 1 K mlgfite emx fciq 10 s cti 45 ms™ nq|
Miowi ZiY tei Ki|
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Aigiv Rub, GLitb,
_v-u An” teM, u=5ms"
= tkl teM, v= 45ms’
: } mgg, =10
ol a= 45ms” —5ms ZiY, a="2
10s
_40ms’”
10s
= 4ms?
D:4ms?
MAYIZK D iniY 2.2 : GKiU Mwoi teM 20 ms™ 1 K mlgfite nm fctq 4 s cti 4ms’
ng| Mo ZiY fei Ki|
Aigiv Rib,
_v-u
a=— GLith,
An teM, u=20ms’!
o g 20ms’- 4ms’ tkl feM, v=4ms"
4s mgq, t=4s
7_16ms'1 ZiY,a=7
45
= - 4ms?
D: -4ms?

2.5 MiZ mspus verfb fwki cvi (K medK : WZi mgiKiY
Equations of motion

o/l Pritl mguKiY e'envi Kti tKitby Mizkij e <i WZ mspud 1erfb mgm'vi mgvarb Kiv hig] GB
mgrKiY, $JEK ejv ng MiZi mgKiY] GB mgiKiY,ijv cthiR” ng e “ hLb mlg ZitY mijtilig
WZkij K| aivhik, tKitbie “ o Aw™teMibiq a mlg ZitY 1 mgq Pij s ~1Z AiZpg Kii Tkl feM
v oild ng| Agiv MiZi mgiKiY, 1jvibig® cZiK, 1jvi minih™ cKik Kii | GB cZiK _ 1jv niji:

u = Aw" teM A_wr mgg MYbi Ti'Z th teM
a =mlg ZiY
t = AIZWsS mgq
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s =miY A_r t mgiq AiZis "iZ
v =1kl teM A wr tmgq tkil e “i feM]

GB ciPil ik “suvar” ci (i Ggbfite maikKh3 th Gi th tKithv vzbiU Tk Riby _Kij enk “BiU
ink fei Kivhig] GB Rb™ PriwU mgiKiY AQ| ciZ'KiU mgiKitY PiiU Kti iwk AdQ| Rbv ik, tjvi
gib emtq GB mgrKiY , tjvi minvth™ AAIZ iwk v mniR 1bYq Kiv hig|

2.4 Abf"Qf™ Augiv T710iQ ZiY,

L v=u+at 2.1
Averi H Abf'Qf™ Aigiv tctqiQ,

_AZWSI iz
mgq

Mo ~&Z

u+v s
ev, =—
2 t
_(u+v)

2
inmie Ki : (2.1) mgKitYi v Gi gib (2.2) mgrKitY emvl |

(2.2)

o8 =ut+tat’ (2.3)

inmie Ki : (2.1) mgiKiY t_tK #Gi gib tei Kti (2.2) mgiKitY
eimiq eR ,Yb Ki Ges ¢, 1jutK ieb™ T Ki |

SoVi=u +2as (2.4)
hi™ tKithy mgm'iq ejv ng ™ “W i1 Ae b t_IK IV Ti* KtitQ, Zintj Aw™ teM » = 0 nie|
MWYIZK D niY 2.3 10 "i Aie b t_tK Pj3 GKiU M#oiZ 2 m s ZiY ctgqi Kiv ntj Gi feM 20 m

1

s© nijv] KZ mgq ati ZiY ctqM Kiv niqiQj?

Aigiv Rub,
v=u-+at GLub,
o oYU AnteM, u=0
' a tkl teM, v=20m s
_20ms’ -0 ZiY,a= 2ms”
~ 2ms? mgq, =72
=10s

D: 10s
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M#YiZK D niY 2.4 : 54 km h™' tetM PjS GKiU MioiZ 5 s hieZ 4 ms™> ZiY ctoqi Kiv ntjy
MwoiUi tkI teM KZ Ges ZiYKitj KZ ~iZ AiZpg Kite?

Aigiv Rub,
v=u+at GLVib,
=15ms'+4ms?x5s AnteM, v =54 km h’!
_ -1 3
=35ms :54k—m:—54><10 mzlSms’l
) h 3600 s
Aeii, ZiY,a= 4ms?
s=ut+%at2 mgq, r=5s
1 1 2 2 Tkl TeM, v=1
=15ms x5st3x4ms %x(5s) iz 5=
=75m+50m
=125m

D:tkl teM 35ms™ ;iZ 125m
MAYYZK D wniY 2.5 : tmiRv i g v"i Ae b 1 K GKiU em 10 m s> mlig ZitY Pjii mgq 80
m “i1Z iV i citk “iortbi GK 131K KZ tethl AiZpg Kite?

Aigiv Rub, GLib,
v =u’+2as AnteM, u=0
e, v> =0+2x10m s”x80 m ZiY,a= 10ms”
—1600 m? s “1Z,5=80m
1 ikl teM, v="2
Sov=40ms
D: 40ms™

2.6 coSe “i Mz

Motion of falling bodies
ArfKI : GB gnuetki ctZ’KiUu e © KYiB GIK AciiK ibiRi v 1K AKIY Kii| GB gnuetki th
fKitbv “iU e “1 gfa” th AKIY ZiK gniKIl efj] “We “i GKiU hi™ ci_ex nq Zte ZitK ArfKI eij
A wr tKithi e “i Dci cir_eri AKIYIK ArfKI ejv ng| gnwetki th tKithy “U e “i AKIY ma(ikK
1bDUtbi GKiU mT AitQ hiibDUtbi gniKl mT bitg ciiPZ|
1bDUtbi MiZi 10Ziq mT t 1K Aigiv Rub th ej ch nij tKitbi e <1 ZiY ng, mZis ArfKI etji
chitel e “i ZiY nq| GB ZiYiK ArFKIR ZiY ejvnq|
ArfKI efji cfite fcid g3fite coS tKithi e “i feM emxi niitK ArFKIR ZiY etj| GiK g1 ig
cKik Kivng|
thinZ ArFKIR ZiY GK cKii ZiY, mZiw Gi gilv nte [LT?] Ges GKK nie ms |
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fctoi tKithi vtb g -Gi gvtbi iwkgyjv ni"Q

GM

RZ

GLitb, M =ci_exi Ti
G= GKiU rekRbib a'eK | GiK gniKlig a‘eK eij|
R=ci_exi e'mia|

g:

thinZ ci_ex madY tWjiKvi bg, tgi* AALj GKULwb Pici, ZB ci_eri emia RI a‘eK bg| mZiis
fctoi mel g Gi gib mgib bq| fgi* AALj ci_eri emia R meiPiq Kg etj tmlitb g -Gi gib
metPiq telk| Aii tele AAtj R-Gi gib meiPiq teik etj g -Gi gib meiPiq Kg|

fcio verfb b g -Gi gb ierfb etj 45° Aflstk mg™ mgZij g -Gi gbiK Ar'k gb aivng| g -Gi
G A’k gibnt'09.80665 m s> | intmtei mieaii Rb™ Akgib aiv nq 9.8 ms? €9.81 ms? |

coSe “:

tKitbr €™ <K Dci t 1K 1Qto v tj ArfKili chite FigiZ tciQiq] GKB D'PZy t 1K GKB mgq GKiU
Fiix 1 GKWU nijKi e 1Qto 1”1j G, 1jv 1K GKB mgtq Fcto tciQie?

GK UKivci_i I GK UKiv KIWMR GKB D'PZy t_1K tQto 174j t~Lv hig th, ci_i KiMtRi AdMB guliZ
fclQuq] thinZ e “i Dci wuqksj AFKIR ZiY e “i Ftii Dci ibFi Kti by, ZB KMR 1 ¢ fii
Dci ipgkij AFKIR ZiY GKB| mZiws Zit™i GKB mgiq guUiZ tciQutbri K v| eizimi evari Rb”
e < "W rfb mgtq guUiZ tciQiq] evzimi evar bi WKij G, 1jv Aek'B GKB mgq gwUiZ tciQiZ |

cos e “imlelj : cos e * maliK Mujij 1 1Zbi mT tei Kiib] G_fjiK coS e “i mT etj] GB
mT,1jv GKgvT 1" Ae b 1K 1ebi evaiq coS e <1 1T cthiR™ A_r e “ covi mgq 1 "i Ae "ib
f_iK cole, Gi tKithv Aw™ feM _Kie bi] e “ webv eaiq g3fite cote A ir Gi Dci ArFKIR ej
Qiov Ab” tKutb ej wuar Kite bi] thgbN eiziimi evar Gi Dei gy Kiite by

c_gml ;i i Ae b | GKB D'PZi 1 1K iebi evaig coS mKj e« mgib mgtq mgib ¢ AiZug Kii|

WzZig mT 211 Ae b 11K by evaig coS e <1 1bi" & mgiq (1) o3 teM (v) H mgtqi mgibcwzK
Alr,vot

ZzZigml ;1’1 Ae b 11K ieby evaig coS e © 1" 6 mgiq th ~iZ (k) AiZug Kii Zi H mgiqi
(¢) etMi mgibcnZK A r, hoc £
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coSe “i mgKiY :
aiv hiK, tKitbr e “ » Aw™ teM ibiq ArfKili cfite g3fite coiQ] 7 mgq cti e “WU v feM cil3
ngl e “W hi~ GB mgiq ~# “1Z thig Aim, Zintj WZi mgKitY “1Z s Gi ciietZ # Ges ZiY a
Gi ciietZ ArfKIR ZiY g emijB coS e “i MiZi ibigi® mgiKiY, ijv cilar hite]
v=u+gt
he (u+v) ;
2
h=ut+igt’
Vi=u’+2gh
MiYiZK D iniY 2.6 : 50 m DP “vjitbi Qu° 1 1K tKithi e “ fQio 171j GIU KZ feiM FcdiK ANiZ
Kite? g=9.8ms™

Aigiv Rub, cod e “i t1{T

Vi =u’+2gh
2 o 049%9.8ms” x50 GLitb,
e,v =0+2x9.8ms” x50m A teM, =0
=980m”s” AZWSI iz, h=50m
s~ v=313ms" tkl teM, v="2
g=98ms”
D: 31.3ms™
2.7 WZ 1 tjLPT
Motion ang Graph

1. ~iZ mgq tjLPT

mgq AiZewnZ nlqii mii_ mit_ GKIU MiZkxj e “i Ae "vibi crieZb NiU| e “1 AiZwsS ~iZ mgiqi
Dci wbFi Kii| GB maiK GKiU tjLIPETi gia’tg cKik Kiv hig] GB t91#T QK KiMiRi X NAY eivei
mgq (1) Ges Y- AT eivei AiZwS ~iZ (s) “vcb Kivng| GB tjLiPTIK ~iZ Nmgq tjLIPT ejv ng|
GB tjLIPT t_tK mniR e “i teMibYq Kiv hig| wbia mlg feM 1 Amg fetMi t1#T ~iZ Nmgq £jL PT
f_1K teM wbYiqi c=0iZ AgPby Kiv nijv] RiUJZv crindii Rb™ Aigiv GLitb tKej mij fiLv elvei
Pjgib e “i MiZ AjiPbr Kie| GB t911T GKiU Mizkij e “i feiMi v iKi tKitbr crieZb nie bi ;
mZivs tKej gitbi crieZtbi Rb" fefMi ciieZb NUte|
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(K) mlg fetMi 11T :
aiv hiK, tKitbr tmRv mgZj i Tig imGbiR (CNG) PujZ ~1Y g3 GKiU AtUni -1 PjiQ] iz 12
igibU i i Gi AiZWwS ~iZ 1biPi miinYiZ 1~ Litbv nijv]

“1Z -mgq mvinY

mgq,t | 1Z,s |
(min) | (km) .

0 0

12 6

24 12

36 18 -

48 24 .

60 30 .

miy 2.3 iPT : 2.5

Dctii milYtZ eYZ WZi Rb™ ~iZ -mgq tjL T 2.5 wPET £ Lidbr ntjv] GB WPT t 1K th tKithy
mgiq aiv hiK, 32 igibiU AtUni -wU KZK AiZws$ ~iZ tei Kiv hite] GRb™ Aigit™iiK c¢_fg X-
ALli Dci 32 ugibU bt kKiix 1©™ U (M) WPrzZ KiiZ nte] Zvici H e 1 1K tjLIP{Ti Dci Y
AtYli mgiSivg GKiU tilv AKKIZ nte| gtb Kiv hiK, tilwU tjLIPETi Dci P i tZ igijZ ng| GLb P
le” T_IK'Y Afq[i Dci jo" UbiZ nte] GB jo" Y ATIIK thie"1Z (N) 1Q” Kfi ZiB ni'Q 32 igibiU
AIZWS ~iZ (ON)] L hig th, AtUni -wU G mgtq 16 km ~iZ AiZpg KiitQ] mZiss, tjLIPT t_{K
th tKitbi mgq 7= OM Gi Rb" AiZwiS “i1Z s=PM cilqg hig|

“iZ PM_ON PM

cfeM= —VRROVE GLifb, oM K OP tiLvi Xij (slope) etj]

biR Ki : GKiU QK KiMR bil | GB KiM{R tZigri cQ gz I mieaRbK GKK ibfq Dctii
miiiYZ elYZ MZi Rb” ~iZ -mgq 1jL PTiU A¥ab Ki | GB tjLiPT t 1K 32 igibiU Az
“iZ Ges feM fei Ki| 44 igibtU AiZwsT ~iZ 1 tell KZ nie?

(L) Amg fetMi 14T :

2.6 WPET Amg tetM MiZkij GKiU e i “iZ-mgq tjLiPT D

f>Litby nijv] thinZ G t914T e “U mgib mgiq mgib ~iZ _ e /|

AiZug Kti bi ZB 1jLPTIU mij il nfe bl GIU GKU  F ®

eu tilv nfe] thinZ G t1tT e “W mlg feiM Pj1Q by, = oo 3 *

KitRB MiZKitji mKj gniZ Gi fteM mgib nq by| aiv hiK, IPT : 2.6
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tKith GK 1etkl gntZ e “iUi teM fei KitZ nte, hiiK ep fiLuliZ P ie>™ 1" 1q wbi Kk Kiv nigiQ] P
I 1Z tel 1bYq KifZ nij Aigit itK GKiU AiZ g1 mgiKix \TFR ABC etePbi KiiZ nte hii
AIZFR AB GZ 9" th GIU P 1e>™ i AiZ mibKiU ept tilvi mi_ KihZ igtj hig] Ab™ K g, Aigiv GB
e fiLvi GKIU LEwsk ietePbr KiiQ thiu mij tilystc MY* Kivi giziht_6 17|

Zintj, Pie tZ

AC QiivibtikZz ~ iz

feM = —— -
BC @viv ibiwkZ mgq e'eab
AC

e, v=—
BC

IKS“ GZ QU ITFR retePbr Kti zvi 11K crigic Kii mVK dj cilqr gkiKj| ZB Aigiv P ie"1Z
ED (KK AnK Ges ABC ITF{Ri m Kk IKS“ AfcYiKZ eo iTFR DEF AY4b Kii |

GLb iTFR ABC Ges iTfR DEF 1_iK ciB, AC_DE
BC EF
DF
vV=—o
EF

..DF . s
IKS“ =— nfjy ED -GI1 Xv
oF 4| jl

mZiws P 1e 1Z teM nijy H ve 1Z Az “kiKi Xij| 2B ejv hig ~iZ mgq tjLPETi th tKithy
I 1Z AaZ “kiKi Xij H e 1Z teM bt k Kii|

2. teM-mgq tjLIPT

Amg teth Pjgib e “i teM mgtqi Dci ibFi Kii| GB maiK GKiU tjLIPITi gia'tg cKik Kiv hig]
GB 1T QK KiMtRi X -AY eiwei mgq (1) Ges Y-AY eiwei teM (v) icb Kiv ng] GB
tjLIPTIK teMlmgq tjLIPT ejv ng| GB tJLIPT t_tK mniR th tKitbr gniZ teM Ges ZiY A_ir mgiqi
mit_ fefMi crieZtbi mii wbYq Kiv hig] wbig mlg ZitYi t914T teM-mgq tjLIPT t 1K ZiY ibYiqi
crIZ A jwPbi Kiv nijv]

mlg ZitYi 11T :

GKiU e “ hLb mlg ZitY Pt ZLb Zii mgib mgiq teiMi e mgib ng| mZis X-Ati 1K mgq
() Ges Y-ALTi 11K teM (v) ibtq teMNmgq tjLIPT AKKEj tmiU GKIU mij tily nie (PT: 2.7)] GLb
Aigiv GB 1jLIPETi Dci th tKitby GKiU ve>> P tbB| Pt 1K X-Afq[i Dci PM ja* Unb] Zintj th
fKitbi mgg OM -Gi Rb" feiMi ciieZb PM cilq hig|
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nZiis ZiV a = tetMi queZb _PM N
mgq e'eab oM P

@ (V)

.. PM s
IKS“ —— ni"Q OP -Gi Xy
OM Q jl

ZiB ejy hig teM-mgq tjLIPETi th tKitbr iey"1Z AWaz ~ikiKi Xij H
117 ZiY bk Kti

1biR Ki : 1biPi minviZ cP tmiKU ci ci GKiU Mioi te 1™ gy niju |

miY ;2.4
mgq (s) | teM(kmh™) |teM(ms™)

0 0 0

5 9 2.5
10 18 5.0
15 27 7.5
20 36 10.0
25 45 12.5
30 54 15.0

GKiU QK KiMR brl | GB KiMiR tZigvi cQ>"gtZy mealRbK GKK ibiq Dctii minYiZ eWZ MiZi Rb
feM-mgq tjLIPTIU AYzb Ki | GB tjLIPT t 1K 12 tmiKtUi mgg MioiUi teM I ZiY fei Ki |

AbmUib-2.1

GKiU Xvj Z3i Dcti gitej Miotq coiZ i"iq Mo “iZ ibYq]

DITK" :verfb ZitY AiZwS GKB ~iiZi Rb™ mgq ibYq Kti ciziqIiT Mo “iZ wbYq|
hS¢enZ = Z3i, igui t<j,gite, g Nio]

KdR1 aviv :

1. h_moe ol GKLibr Z3i bvl | igUii 1 <tji mnith” Gi ““N"wbYq Ki |

2. Z3i GK citSi 1biP BU ev eB 171q DP Ki, dij Z3wU Xij niq _Kie|

3. Z3wUi Dctil citS GKiU gitej ai| gejl 10fo ™ Davi mid_ mid_ _ugv Nio Pij Ki| gitejil
hLb Z3y tetq figiZ ANIZ Kite ZLb igv NioU eU Kti “vl |

Z3i TNIK Z_y gitetj i AiZS— TiZiK GB mgq 1" ig M Kii Mo “iZ wbYq Ki |
Z3i DP ctSi 1biP Artv BU er eB 171q GIK Adiv DP Kiiv A r Z3uUiK Adiv terk Kt Xij Ki|
cbivg gitej 1Qto i iq mgq crigic Kti Mo "iZ 1bYq Ki |

GBfite ierfb Xitji Rb™ Mo “vZ crigic Ki |

N ook
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cv AIZWS “1ZZ.1Z3in "N mgq Vo 2z = iz (m )
(m) (s) mgq
1
2
3
4
5
6
7

1. Mo “iZi ciieZibi KiiY AitjPhy Ki |
AbmUib-2.2

bibwea Kihpigi gatg rerfb cKii MiZi giWj c kb

DITK - k9l it~ i FigKufbg Kihptgi gia'tg ierfb cKii MZi gtWj c kb Kiv Ges WiZmgini
cr_K" AbmUib Kiv|

hS¢cizZ @ jal Tio, PIKi ,tov el Pb|

KdR1 aviv :

1. “<iji gV ev Avkerki tKidb tLjvi gdV tmiRy Kti jonv PiKi e Pibi "W vl

A _ev tmRv Kii GKMEQ joi “vo 1eQil |
2. GLb tmiRv “ioi “wiMi cik 1" 1q 130 Aci citS hil |

giVi tKithy RigMig GKIU wP= v | fmB wPi=i Dci GKRb “voil | Gi ci Ab” GKRb eig niZ
I"iq k3 Kii Zi Wb niZ ai| Z2xq Rb eig niZ v iq W2Zxq Ribi Wb niZ ai| GB fite

ugis'tq KigKRb miZ aivari Kii “voul | GKUv tmiRy I joiv ikKEji gizZy “Zii nie]

4. GLb GBIikK:ji eBtii tKD tKithy Bkiiv Kitj er ka mid Kifj ¢ _gRbiK 1Ky~ Kti niZ afi

fifL Ggb fite meB At T AT +-%orl hitZ ikKj br 10 ev Gjitgtjv bi ng|

5. gdVi GK citk KigK iU (aiv ik “k igUii) jo GK MuQ “wo tmiRv Kii veQul| “1oi "B
citS "B Rb Ges “ioi VK giSLitb GKRb “voil | GLb GKRb GKRb Kti c_g Ribi KQ
f_1K hilv Ti* Kii GKBFite tniU “1oi Aci citS 102iq Ribi fciQil | ZitK tKej “k Kii by
t_1g Averi c_g Ribi KitQ idfi Admi] c¢_g RbiK “lk Kii Awevi 10Zxq Ribi KiQ hvl | by

_tg GB 3¢ KigKeli Kil

6. aiv-2 G DijiLZ WzZi "elkd”, 1jv Lizig jice™ Ki | GiU “IiLK MiZ] GIU "TiLK MiZ nlqi

KirY eL'v Ki |
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7. aiv -4 G DijiLZ MZi "eikd”, 1jv Lizig vjicemt Ki| GIYIIT ciZ'tKi MiZ eEiKii MiZ Ges
chieE MiZ| GB MiZ eEiKvi MiZ Ges chieE MiZ nlqii KiiY ey Ki |

8. aiv -5 G DijiLZ WZi “elkd”_tjv Lizig vjice™ Ki| GIT ciZ'tKi WZ chieE MZ Ges
"0 b MiZ| GB WZ chieE MiZ Ges b MiZ nlgqii KiiY €Ly Ki |

9. GB AbmUitbi gia'tg cif3 verfb WZi Zjbv Ki| G, tjii gta” ¢ K ijL]

AbmUib-2.3

100 1gUri 1 8o Wkl xi “iZ 1bYq Ges tjLIPET ZivetklY]

DITK" : verfb mgtq AiZwS “iZ wbYq Kii Mo “iZ bbg, ~iZ-mgq tjLIPT AY4b Ges th tKithy
mgiq ZirliYK “vZ Ges Mo ZiY 1bYq|

hS¢.cnZ :wgUii 1 <j, vgv Nio, 1o A_ei gic idZy|

KitR1 aviv :

<ty fLgvi gdvi ((<ijitbR " gV b Kij Ab” tKitbr gdV) GK cdS GKiU Tio tmiRy Kti ieQil |

GB 1o f_tK 25ugUii i i Adtiv PrisU Tvo ieQul | mZivs Tkl Tvoil nte 100 wgWi "t

Cc_g “oi KitQ Zig “vovl Ges ewK PritU “woi citk tZvgyi Pri eU PriiU _igv Nio ibtq Tvoite]

KK enkiZ d 1 Dovi mit_mit_ Zig t™5o0 Ti* Kite Ges ciZ'tK hii hii _igi Nio Pij Kite]

t~Soie™ hLb hii migtbi “10 AiZug Kite ZLb tm Zvi gy Nio eU Kite] Nioi oV K H

“i1Zi Rb" mgq cilqr hite]

“iZtK mgq v iq FiM Kii H mgq e'eaitbi Rb™ er H ~iiZi Rb" Mo "iZ cilqy hife]

7. GLb GKU QK KMfR X -AiqTi 11K mgq (1) Ges Y -Aif[i 1K “iZ (d) ’vcb Kii GKiU
tjLIPT AY4b Ki |

8. {JLPT 1 1K th tKdbr mgiq AZWwS “iZ Ges GB mgq e'eatbi Mo “1Z Ges H gniZi
ZirfliYK “iZ wbYq Ki |

9. fjLIPTW cbiig A¥zb Ki| GLb th tKitbi “1U mgiqi Rb” ZirfliYK “iZ tei Ki| “1Zi ¢ K'iK
mgq e’eawb i 1q FiM Kii Mo ZiY ibYq Ki|

10. 1erfb “1Z{Z tntU Ges t™$to GB cixf[Yii chiveiE Kil

11. GBfte ctZ'K kv cixqTYiU madb Ki |

AbmUttbi QK

g~ wbdE

S

cw AZWwS "iZ mgq Vo 27 = VA
(m) (s) mgq

1
2
3
4
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Abkij by
K. elibePbr ck
mVK DEii cik WK (V) 1P= il |
1] ZitYi GKK tKitbnU?
(K) ms™ (L) ms™? (M) Ns (N) kg s
2] Nioi Kii Mz Kx iKg MiZ ?
(K) “iiLK Wz (L) DceEiKii Wz
(M) chieE MiZ (N) "® b MZ
3] v’iAe bt tKiebyeaig coS e “ibi"6 mgiq th “iZ AiZug Kii 2 H mgiqi-
(K) mgibewzK (L) etMi mgibcwzK
(W) e TbcnzK (N) etMi e TibewzK
4] GKWe “v’i Ae "bt_tK amgZitY PJiQ] v & mgiq GB e “i AiZwsS “iZ nfe -
() s:(“gv) ¢ () ~os—uteda® (i) 8 =u’+2at
Ib3PT tKifbul mvK?
(=) i (%) ii (s1) i @ iii (=) i, ii 8 iii
5] biPi teM-mgq tjLIPETE tKitbwU g3fite cos e “i tjLIPT wbi k Kii?
0 . 0 i AW °¢o ( | T
K) A L B m c (N D
L. mRbkyj ck
1] iRl meriedi mijiVi Ridjs teoZ hvevi Rb™ GKiU gvBfpwvertm i Iby nijv] tm hilvi Ti*

t 1K imijU hvlge chS ciZ 5 min ci ci Mwoi v (iWwgUii t_tK teiMi gb Z_v ~4Z yjiL

ibj| teiMi gib fcj h_vuig ciZ NoUig 18,36,54,54,54,36 1 18 IKEjugUri |
(K) ZiriYK ™4z Kx ?

(L) mlgteiM Mizkyj tKvibve 1 ZIY €WV Ki |

(M) c_g 5 1gibtU Maoli AiZKvS ~“1Z wbYq Ki |

(N) msMniZ DoiE 1™ 1q teM-mgq 1jLIPT AsKb Kti Zv el Ki ?
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Z72yq Aa'vg

mi ABRIK 1bDUb e “i MiZ wbiq e'icK MielYi Ktib| 1iZib MZi tghijK buzZ 1jitK 1iZbi miTi
gia'tg cKik Ktib| G Aa'itq Aigiv WZ ielgk GB mT, tjy AdjPbi Kie] G Qiovl e i RoZy, ej,
etji cKiz, FiteM, NIY 1ibivc™ &gY ibiq G Aa'viq AjuPZ nie|

GB Aa’ig ciV tkil Aigiv N

1
2
3
4
S.
6
7
8
9

10.
11.
12.

e “i Rozi I etji YMZ aiYvibDUtbi MiZi c_g mT e'enii Kfi €L KitZ ciie]
levfb cKii efji cKiZ el KiiZ ciie]

mg" 1 Amig” efji cfie el KifZ ciie]

TifeM Ges mNI eWL'y KiiZ ciie]

MiZ Gese “i AKiii Dci etji cfie ietklY KitZ ciie]

1bDUtbi MiZi 10Zxq mT e’envi Kti ej crigic KiiZ ciie]

ibDUtbi MiZi ZZxg mT e'envi Kti ipgy 1 ciziugr ej €Ly KitZ ciie
thivc™ agty WZ Ges etji cfie ietklY KitZ ciie|

terfb cKvi NIY Ges NIY e e'lL'y KitZ ciie]

e “i MiZi Dci NI1Yi cfie ietklY KifZ ciie]

NIY nim-erm Kivi Deig 'L’ Ki$Z ciie]

Aigit™ i Rietb NI1Yi BiZePK cfie ietklY KiiZ ciie]
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3.1 RoZi Ges efji ,YMZ aiiYi- 1bDUbi c_g mT
Inertia and qualitative concept of force- Newton’s first law
I vZ, WZ, miY, teM, ZiY BZ'w™ maiiK Aigiv BiZigta'B tRibiQ Aigiv Aigit™ 1 Pricitk bibv aitbi
e “ {"LiZ cB] G i tKitbwU v "1, Avevi TKitbwU Mizksj | v "1 e “ tjvi gia” i1qiQ tPaui, tUiej,
Niewo, KitVi 1o BZ'w™ | Aevi Mizkxj e “,tjvi gfa” itqiQ PjS vi -1, em, mBiKj, cZbkyj e *
BZw™ | v i e “,1jv K ibiR f_IK iRt i MiZzkg KifZ cii? AR idZ tZigi coii tUiejik
thLitb 1~L1Z tctj AMigikij mKitj GIU 1K tmLitb 1Kie? Gme e Te ArFAZ 1 1K Aigiv Ki 1™ LiZ
ciB? Aigiv t7uL th e < tjv v i wQf tm fjv v "iB ifgiQ] G,ijv wbiR t K MZkyj niZ citi by
Aweii ai, tZigii GK eU mgZj v —igq mBiKj Pwjiq hit’Q| tKitbr GK mgq fm mBiKj c'iWj t~ Iqy
eU Kti v j| mBIKjU 1K mstM mstM t_tg hite? Aigiv tLIZ ciB mBiKjiU 1KQ ¢_ Pjvi ci A1
AT 1 tg hig] hr eiqi evar Ges i —ii NIY i KZ Zintj mBiKjiU 1K Aweivg MZiZ Pjiz
IKZ?

G mKj NUbv t_tK Aigiv eS$Z cwi, ctZ'K e “B th Ae "ig AiQ, tmB Ae igB _IKIZ Pig| tKuthy
e “ h™ i _dK, Zte GWU 1 "iB _KIZ Pig] Aevi e © MiZkg _Kij GiU Mizkeg KiZ Pl
e “11bR " Ae ’veRiq IWLiZ Prlqui th ceYZi ev ag ZB niji RozZi| mZiws e “ th Ae "iq AiQ
IPTKyj tm Ae "vq _IKEZ Prlqui th ceYZyer tm Ae "veRig ILiZ Pulaii th ag ZitK RoZy etj |

fKitbv e “1 Rozv Gi Ftii Dci ibFi Kii] A r Fi ni'Q Gi Rozii ciigic] the “i Fi telk Zii
Rozy teik] Ab fite ejy hig, th e “1 RoZ telk ZiK MiZksj Kiv, teM nim er e Kiv 1Ksev feiMi
I"K criezb Kiv ZZ Kivb|

IbiR Ki

e GKWU Kjg I GKiU eB tUietji Dci L] Gevi KjgikK nifZi AQj 1"iq tUIKy
S KxtTLZ fetj? Kjgil fUietgi Dei LabKUr ~$i mii tMj |

o  Gei eBIUIK AdMi gtZiB Ai0j v tq UKy “vI | eBiU Ait™S mitQ by| Geri eBiUIK
niZ 1 1q ar®v vl GLb eBiU GK b t_IK Ab™ iib mii hie]

Kjg I eBigi gfa” eBiK miiZ teik POV KifZ ngfQ KiiY, Kjigi tPiq eBiqi fi feik A_ir RoZy
ferk |

RozZii D iniY

t g Kv em nVir PjiZ Ti* Kitj emhilx tcQibi v 1K tntj ctob] Gi KiiY nijii"iZ RoZi| em
hLb v1 Ae ™™g K ZLb Wi kil vi K] K8 em PjiZ Avin Kitj Wi Kidtii em
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msjM Ask MiZkxj nq| 1KE“ Kixtii Detii Ask 1 "iZRozZii Rb™ v i Ae "iq _K1Z Pig| ZB kitii
ibiPi Ask mictq] Dctii Ask 1ciQiq cto] hi dij hilx fcQtbi v 1K tnij ctob| Averi Pj3 evtm
nVir teK Kitj hilxiv mgtbi 1"1K SiK ctob] em hiLb Pj3 Ae g K, ZLb ertmi hilxl evmi
mit_ GKB MiZcif3 ng| em nVir t_tg fMij edmi md_ md_ hilid Kixtii ibiPi Ask v ng| 1K3*
emhvlxi Kixtii Detii Ask MiZ Rozii Rb™ migibi 171K GiMig hig]

Mwo Prjvtbvi mgqg Muwod PigKMY wbivcEvi KiitY imUieé eitab] Gi KiiY Kx ? Gi gtj iqiQ Rozi|
hi™ 1Zib imUteé& e’enii bi Ktib, Zie ~Z teK KIvi KiitY MiZ Rozii Rb™ migthi v"iK SiK coieb|
Gi dij 1Zib Zvi migth Mwoi 1=quismn Abb" e 1Z miRii ANZ Kiteb, dij giivZiK
“NUbv NUSZ citi] Ta PijK bb, th mKj MwoiZ imU tei€i e'e v AidQ tmB mKj Mwoi
hixt™ i 1 imU teé evav DIPZ |

e

Agit™i b b AFAZ 1 1K ej modtK GKiU miaviY aiYr AdQ] Aigiv hLb tKitbr e <K Unb ev
tViJ, ZLb Aigiv erj th e “IUiZ ej ctqM Kiv nigfQ] GB ch3 ej i "i e “iK Mizkij KiiZ cii,
Aeri WZ midi POl KiiZ citi] Aweri e “W hiw MiZkeg Ae vg K, Zinij ch3 ej e “iUiK
_IgiZ citi e feM eixi POV KitZ citi| DFq 11T ej cigiMi Rb™ ej ctghKiixi Ges e “i cZ'l
ms Uk ciqRb] G aitbi ejiK ejyng Uk ej] "W e “ ci Gfii ms Gtk bv Kij 1 GiK Actii Dci
ej cigM KitZ citi] Ggb GKiU AiZ ciiiPZ ej ni'Q gniKl ej, hii e/ —e D miY nijve “i IRDb]
tZygvi niZ t 1K hLb tKithi e © cto hig, ZLb Zv “Z guUiK "k Kti] Gi KiiY Kx? e “i Dci
ci_exi AKIY e Z ve “i IRtbi Rb" GgbiU NfU] G ejiK Agiv erj gniKl ej| Ggibfite cKizi
bibr NUbig Aigiv ierfb aitbi etji A 1Z Abfe Kii|

thgb “WU tPSa'K fgii ga'Kii ga'eZx tPSa’K ej, "W AunZ e “i gfa” Zior ej, bDKquimi gta”
IbDKiq e |

GLb Agiv t™Le wbDUtbi ¢_g mT 1 1K Krfite RozZy I ej maltK aiiYy jiF Kiv hig| tbDUtbi Wz
ilelgK ¢_g mhU ntji-

Oewn'K tKithr ej ctg br Kitj i e * Vi _Kie Ges Mizkij e * mlg “iZiZ mijct_ PjizZ
_IKte]0

1bDUtbi ¢_g mTW ¢™it_i RozZi agiK cKik Kii Ges efji msAv ¢ ib Kii|

1bDUibi ¢_g ml 1 1K 1°LiZ ciB th, tKitbr e “ wbiR t 1K Zvi Ae i ciieZb NUZZ citi bi] e
T K PIKg T _KEZ Pig, Avi MiZke _KEj PTKg mlg TiZiZ mijct_ PjiZ Pigl e “i G
agB niji Rozi| A_wr oDUibi ¢_g mT t 1K RozZii aiiYi cvlqi hig|
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Aeri 1bDUtbi ¢_g mT 1 K Ribv hig th, € “i Ae i ciieZb NUiZ nij eBti t 1K GKUi 1KQ
cigM KitZ nie] Awr hi e “i Ae "vi ciiezb KiiZ e@” Kti el KifZ Pig ZB ni'Q ej| ZB
1bDUthi ¢ g mT t 1K etji ,YMZ msAv cilgy hig] whDUtbi ¢ g mTibmiti hii™”i e =i Dci gy
Kii ZiK WZkyg Kii e Kivi 1POv Kii e hv Mizkyj e “1 Dci wuar Kti Zi MiZi ciieZb Kii e
Kivi POV Kt ZiK ej etj]
3.2 efji cKiZ

Nature of force
lkej:
““bir~b Rietb verfb aithi efji mi%. Aigi™i ciiPq NiU] Gii cKiZl werfb aitbi] Gfi
fKitbwU “WU e <1 ¢Z' ms Utki dij mié ng| Aweri Ggb KZK, ijv ej iigiQ thltb "W e “i
cZ'q ms Gtki ctqiRb thB] th ej miGi Rb™ "W e “i cZ'Y ms Utki ciqRb ZiK Uk ej etj]
hLb Aigiv niZ v 1q tKithy e “1K tVij ev Unb ZLb Aigid™1 miZ e “i Dci GKIU ej cigM Kii| GB
fVjv er Ubi ej ni"Q "tk ej] tKbbiniZ 1 e “i cZ'Y ms Gtki djkiZ ni"Q G ej| Uk efji D niY
niji- NIY ej, Ub ej Ges msNili mgg mo ej|

Agiv Rub, GKiU e “ hLb Ab” GKIU e “i Dci v'iq PjiZ tPOv Kii el PJiZ K ZLb e “fiqi
“UKZEJ WZi vei't evar voKuix NIY etji mié ng| GLitb "W e “i Ziji gfa’ cZ'Y ms Gtki dij
NIY etji D"e nq| tgiSi Dci 1 tq GKWU ev-1K tUtb thlqui mgq Aigiv Uib ej cigM Kii| ed-1i
WZi veciiZ 1" 1K ZLb NIY etji md nq|

Alkej:

“Woe “i cZ'Y ms ik QoB th ej g Kii ZiK Ak ej etj] thgb "W e “i gfa" pugkij
AKIYgJK gniKl ej, "W AunZ e “i gia" iugikej AKIY erieKIYKiix Zior ej, "W PaMKi fgi‘i

gta” AKIY er 1ieKIYgjK ej A_er GKIU PerK I GKiU tPSe*K ¢ it i gia” spgikig AKIY ej nijy
Alk ej Z v "ieZietji D iniY|

IbiR Ki t Zig miZ t_1K Kjg er fciYj er Ab™ th tKitby GKil e« 1Qto vl |

e “WU 1biPi 11K cote | TKD wbdgB e “wiK 1biPi 1" 1K UbiQ | TK UibiQ ? ci_ex e “WUiK Zii
ITIK UbiQ , hit 1 e © I ci_exi gta” mivmii tKitby msthid thB A wr ci_ex e “wWUiK Uk Kii bB |
ci_ere “i Dci gniKl ej cigi KifQ | GLib gniKI ej ni"Q A ik ej | gnwetki th tKitby “1U
e “ ci (tii Dci gnKl ej cigM Kii K | Aek™ ci_ex hLb tKithi e “i1 Dci gniKIl ej cigiM
Kti ZLb ZitK ArfKI ej ejvniq WK |
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cKiZiZ Awgiv el iKigi etji t™Lvtctj 1 Pl ni'Q 1gdjK ej | ek, tjv G i tKuty by tKith iic|

th mKj ej gj er ™aib A_ir th mKj ej Ab™ tKithi ej T_tK Drcb ng by ev Ab™ tKithr etji tKithy
3c by eis Ab'ib” ej GB mKj etji tKithi by tKithi gici cKik Zit ™ iK tg¥ijK ej eij]
cKiZ$Z 1e™"gib Pt 1gijK ej bgdc:

1. gnKlej:

2. ZioZiPwa'K ej

3. “eJ 1bDKig ej

4. mej bDKiq ej|

gniKl ej :

GB gniietk ciZ’K e “ GIK AcitK GKiU ej @viv AKIY Kti| gnwetki th tKithv “iU e “i ga'Kii
GB ci (K AKIY ejtK gniKl efj] e i Ftii KiitYB GB AKIY NiU| Pt tgfijK etji gta”
gniKl ej nt'Q ZjbigjKfite “ejZg ej] Aigi i IRb gniKl etji djkiZ| tmSiRMIZi Mn_tjy
gniKl etji cfite mhik 1K™ Kii mihi Pvin 1K NitQ] gnikll etji cijv Amg chd e 1Z]
ZWoZiPi'K ej :

MU AINZ KYiere Zii Avaitbi KiitY GIK Actii Dci th ej cigh Kii ZiK ZwoZiPe'K ej etj]
GB ej AKIYagr 1 ieKIYag- Dfg cKidii niZ cdi] hib AnZ KYi Wi i @K ZLb Zid™1 gia’ tKej
Zior e gy Kii | AinZ KYi, 1jy Mizkij ntj Zior etji ckicik KYr,1jii gfa” P5a'K etji mié ng| "W
Pk tgi‘i ga'eZr AKIY erieKIY ej I ZwoZiPse'K ej | "W AinZ tgdgK KYii gta” iuqikij Zior ej
Gi™i gta" kg gnKl efji Zjbig AtbK felk kidkijx] Zel mejZii wePti Zior ej ni'Q giSwi
aitbi| NIY eJ, i csej BZw™ AwnZ KYi, ijvi gta” Zior etji KiitYB mi6 nql

“ej 1bDKxq ej :

th ™f cijvi Ges M gutbi ej woDKigqimi AFSi— fgfijK KYi tjui gta’ iuqr Kii ZiK “ej
IbDKiq ej etj| GB efji KvitYB ibDKiqim Ai "iZkxjZvi mid ng Ges 1tbDKxqm niZ weUiflq (3-
decay) nq| AraKisk tZRi €q FiOb teiugy “ej 1bDKxq efji KiitY msNiUZ nq| G efji cijy 10°m
Gil Kg|

mej 1bDKiq ej :

Agiv Rub, cigiYi 1bDKiguimi gta” tciUb I 1bDUb bigk iU KYv AdQ] Gi™itK mstqic ibDKigb
efj| cigiYi ibDKxqimi wFZ1 "W wbDKigibi gfa” th kiSkijr ej KIR Kti ZifK mej 1bDKiq ej
etj| G ej IbDKigh, 1K GKiT Awew ivtL| 1hDKxgutmi —wgiZi Rb™ “ugr ntjv mej wbDKiq ej |
GB ej Le i cijvi Ges AKIYagx| Gi cijv 107> m hv ibDKigutmi e'imitai mgib| tgdjK ej, jui
gta’ G ejB metPiq ki3kijx|
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Balanced and unbalanced forces
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3.4 Fitel

Momentum
Mizkij e <1 Fi 1 tetMi mg3'q th tRZ iwki DY nq Zv niju H e <1 FiteM] FiteM e “i Fi
Ges tefMi Dci ibFikij| gijemns GKIU UK Ges GKiU ciBiFU Mwoi K_viPSy Ki | gib Ki, "iU MioB
mg “1ZiZ GKiU 1bi" & 11K Mizkij | Mwo TWUIK GKB “1iZi gfa" igiZ nte] fKitbi Miowik
_igitZ kiskijx teK cigi KitZ nie? UKIK| KiiY UK Ges Mio GKB “1ZiZ WiZkij 1Ky miET UK
th 152 iwk feik ariY Kti Zvntjv Gi FiteM]

fKithy MiZkij e “1K _vgviby KZ Kémia™ er Kivh FiteM ni'Q Zvi GKU crigic| FiteM efji mivs
maiKZ | 1bDUibi 102xq miT G malkil crigiYMZFite cilgy hig|
fKitbve “1 Fi I fetMi ,YdjiK Gi FiteM eij]
an, GKile “i fi=m
feM = v
o FiteM = my (3.1)
FiteM GKU tF+i uk| Gi ™K fefMi 1" 1K

mgKiY (3.1) 11K 7Ly hig, tKibi e “i Fi hZ telk nfe Ges e “ hZ “Z Pjte Zii FiteMl ZZ
teik nte|

GKK: FifeiMi GKK nijy, Fiii GKK x feiMi GKK A ir kgxms™ e/ kgms™ |
1 kg Fiii tKitbi e 1ms™ fetM Pjij Gi FiteM nte 1kg ms™
FitetMi gilv : [p]=MLT"

3.5 Mizi Dci efji cfie

Effect of force on motion
ch3 ej tKithii i e “1K Mizkyj KitZ citi]
hLb tKithi tLijvguo v "1 dUejiK 1KK Kiib ZLb Ki NiU? 7Ly hig th ejil v ”i Ae ™y 1_1K th 1K
eJIUEK KK Kiv ntqtQ fm v tK Mizkxj ng| A GEIET ejil i Ae v 11K ZiY jvf Kti| GIYI{T
mo ZifYi gib a¥iZK Ges ZifYi " K ntjviKiKi giatg th i {K ej ctaqM Kivng tmB 1" 1K]

ch3ej Wzkig e “i feM emy KifZ citi|

KU tLjvg iutkU ejil th 1K Wizkyg eWmg'ib hi™ tmBi"K eivei ejiUitK ANiZ Ktib Zte eji
feM Ki nte ? Zig t°LiZ cite th, ejil ctei 1Piq feik tefM MZkij nie] GIIHT ejili ZiY abizK
Ges Gi teM e cite| Movtby gitej tUKv 1™ 1 Gi teM e cig|
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ej cloiMi dij Mizkg e “i feM nim cig|

Geii atfiv, Zig Migi I g mBtKj PijirQ] wKQYTY PJvi ci Zig 1"LiZ tctj th migtbi iv Twy
AtbKUi Xij | Geni Zig Kr Kite? Zig Kx AidMi giZiB mBiKij c'iWj t1e? bi mBiKij feK Klie?
ibivct™ GB Xij c_ AiZpg Kivi Rb™ fZigtK miBiK1j teK PictZ nie| Gi dij mBiKiji MZ gS’i
nte| A_ir ch3 ej tKitbr Mizkij e i teiMi Z_v WiZi v K ciiezb KiiZ cifi|

KU tLjig GKRb fLijigio tecinZ v K t 1K AMZ wuiKU ejiK eW @iiv ANiZ Ktib| e iy
ANiEZi dij ejwi teiMi gb 1K DFigB crieiZZ ng| th K 1_iK ejiU AmiQj €W Gviv ANiZi
dij GiU Ab" tKvtbi 1K MiZki ng| GiET1 ejili ZiY itqiQ]

e “1 AKitii Dci etji cfe
Aigit™i Pricitk Ggh AtbK DwniY iiqiQ thLvtb efji wuoug e “i At ciieZb ng] GKiU Lwj

cn1Ki cubi teiZj tPic aitj teiztji AKitii criezb ng| Aweri hib tKitbr ivevi e0iK 1Uth
cmwiZ Kivng| ZLb GiU mi niq hig A_r Gi AKi#ii1 ciieZb nq|

KLtbv KLtby efji iuqig e “i GB AKvi criezZb 1Y "vgx nq| Avevi KLtby ej cioiMi dij worfite
e “1 AKiiT ciiezb msNiZ ng] D iniY inimie ~gfo-gPio hilgr aiZe Kb A_er “NUbii cfi
tKitby Mioi 191iT G aitbi crieZb NiU|

ej cioiMi dij e “i TY "iox AKii crieZbiK KR juMiq ki3 tkilY Ges gR™ Kiv hig] tLjbi
MioiZ Pwe Niifq v istK mskKiPZ Kii wefeki® mAq Kti iy ng] Mio fQfo 1"ij GB iefeki3
MZki31Z goiSiZ ng| AKEIT g ciieZibi dij fKithy Kiidgr %% cto thgb Kii AZ'iaK
Fuiii KiifY tKithi 1eR tF1% cto|

3.6 ej Ges ZifYi malK —1bDUbi WZxq mT

Relation between force and acceleration- Newton’s second law
1bDUtbi c_g mT etji  YMZ aiiYi t>q] 1bDUtbi 0Ziq mT ej crigici mgiKiY ¢ ib Kii|
1bDUibi W2Zxg mT 1 1K e “i Dci uqkij ej Ges Gi dij m6 ZitYi gta” maiK Ribv hig| mTiU
lbg3c :
e “1 FiteiMi ciieZibi nii Gi Dci ch3 efji mgibcuzK Ges ej thirtK gy Kii e “i FiteiMi
ciieZbl tmi"1K NiU|
alv hiK, m Fiielkd GKiU e “ » A teiM PjiQ] GLb Fa'e ej e “i Dci #mgq ati fetMi ArfgiL
ey Kij | aivhik, ej cioiMi dij e “i teM u niZ ciieizZ niq v njy|
o6 Wi An” FiteM = mu
ooe ‘Wi Tkl FiteM = my
tmgiq e “i FiteiMi cliezb = mv—mu
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my —mu

mZis, e “1 FiteiMi ciieZibi nii =

v—u
t
ibDUtbi MiZi w0Ziq mTibmiti, e < i FitetMi ciieZtbi mii ch3 etji mgibcnzK |
Alir, maxF
= kF (3.1)

GLvtb &£ GKIU mgibenZK a‘eK| etji GKK ibavitYi Rb"ibDUb k = 1 atib|

etji GKKIK eji ng ibDUb (N)| th crigY ej 7 kg Fii tKitbi e “i Dci ipgy Kti 1ms™> ZiY

mi6d Kii 2K 7wbDUb efj|

mZivs Fi m 1K kg, ZiY a tK ms™ Ges F tK N -@iv cKik Kitj mgiKiY (3.1) t_tK crlqu hig-

ma=1F

e F=ma 3.2)
erej =Fi x Z1Y

=ma ~Z1Y, a=

etji glv: [F] = MLT?|
MiViZK D iniY 3.1: 50 ke Fiii GKIU e <i Dci KZ ej ciqh Kiv ntj Gi ZiY 4 ms™ nfe ?

Aigiv Rub GLith,

F=ma e “i fi,m=50kg
=50 kg x 4 ms™ ZiY, a=4ms*
=200 kg ms™ ej, F=?
=200 N

DEi : 200 N

MiYiZK D wniY 3.2: GKiU erjK 50 N ej @iiv GKiU 20 kg Ftil GKiU ev- 1K ar?vt™q] er-wi ZiY
KZ nie?

Agiv Rub GLith,
F =ma eit-1Fi, m=20kg
a=£ ch3ej, F=50N
m
_ SNV ei-i ZiY, a="?
20kg
=2.5ms”

DEi : 2.5 ms™
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3.7 wuqi 1 ciZipgy ej- 1bDUtbi ZZxg mT
Action and reaction force- Newton’s third law

efji GKl "elk&" nt'Q cKiZiZ ej tRvoiq tRvoig ipqy Kii| hLbB tKitby e “i Dci GKU ej ch3
ng, ZLbB GKiU mggitbi Ges lecixZglLr ej Ab” GKiU e “1 Dci wuqr Kii| GB ielquUiK maviYZ
Gfite ejvng-

ctZ'K iuqiiB GKiU mgib 1 vecixZ ciZipgr AiQ|
Gil 1bDUtbi MiZi ZZxq mT inimfe ciiiPZ |

A_vr 1bDUtbi ZZxg mTbmiti gy ej 1 cizZiuay etji gib mgib 1KS* Gti 1"K recixZgly] 3.4
PET P e “iU ™ Q e “Wi Dci F, ej ctgh Kti, ZLb mTbmiti Q e W1 P e “i Dci mgib |
leciiZgLy ej F>ciqM Kite] GLitb Pe “ KZK Qe “i Dci ch3 ejiKwuqiej GesQ e “ KZK
Pe “i Dci ch3 ejiK cizipgi ej etj|

mZis, 1bDUtbi ZZig mTbmiti, F.=- F,

JTIYxg th, iuoej Ges cizipgr ej me mggB "W vFb e “i Dci wuar Kti| cizipgy ejil ZZ9YB
_IKie hZqlY chS ugejil Kie]

DiniY

gnui Dci nilv

““bi™b Rietb Aigiv gnli Dei v iq nil er 1508 [PT 3.5]] Aigiv hLb gwUi Dci v ig nuU ZLb
fcQtbi cv fviv gwUi Dci fcQibi v K 1ZhKfite GKIU ej ciqM Kii| G ej nijvipqr ej | ZZig mT
Abhigx GB etji teciitZ GKiU cizipgr ej mé ng GB cizipqr etji cfite Aigiv iv Ivi Dci 11q
nUiZ m97g nB|

E %ummm{mm (CWZWIJ'qV ej)

7 oo

—~

Pl : 3.6
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e 1Ki ,uj fQio
hLb tKithi €@ e K niZ _ij 1Qidob, ZLb iZib tcQtbi 1" iK GKiU ar°v Abfe Ktib] tKb GghbiU ng?

GITIT _ij 1 & tKi gy 1 ciZipgr e mgib mggecx KIR Kii| wbDUtbi 02xq mTibmiti, [uj |
e K mggitbi 1KS* iecixZglx FiteM jvF Kii| dij th FiteM wbig ,vj migibi v"iK AMmi nq,
e K1 mggiibi 1KS* 1ecinZgLr FiteM ibiqg tcQibi v {K aweZ nfe] hvi “1'b H €3 fcQibi 1" iK
ai®v Abfe Ktib] Aek” e iKi i terlk nlqig @ 1Ki cov ieM [uji Zjbig AZ'S Kg niel

msN1

tZygiv hviv gibej fL1jQ Zviv maeZ t°LIZ fciqQ Kifite GKIU gidej Ab™ GKiU gitejiK ANIZ Kii|
GQiov msercT ev tUirFkibi gia'tg tZigiv rerfb aitbi moK “NUbii Lei RibiZ cii| G aitbi NUby
ntjv msNEli e/ Te D Y|

A r hLb GKiU MiZkxj e © Ab” GKIU 1 "i ev Mizkij e “iK ar®v t7q, ZLb e © “wWi gta" msNI
nigiQ ejv nq| msNili dij e “ Wi ciZ’Kii Dci GKiU ej ipugr Kti] c_ge “ KZK@Zig e “i
Dci ch3 ejiK iuqr ej ejv nij 0Ziqg e “ KZK ¢_g e “i Dci ch3 ejiK ciziugr ej ejv nq|
msNili mgq wuaikg GB "W efji gib mgib 1KS“ wecixzgLx] msNili mgg "W e “i gia" nuqr |
ciZipagr ej €°2xZ enn’K tKitbi ej KR Kti by] ibDUtbi @0Zxg mT t 1K Aigiv ciB

o mv—mu
G mgriviU t_1K Aigiv FiteiMi criezbikK wbg‘{i(t: cKik KitZ cwi-

Fxt=mv—mu 3.3)
Ar eJ xmgq = FifeiMi ciieZb|

IKS ej I mgiqi ,YdjiK ejvng efji NiZ|
. elji NiZ = FiteiMi criezb

alvhiK m; I m; Fivekd "W e “ A1 B h_yjuig u; Ges u, teMibiq GKB mij tiLv eivei PjiQ]
A -Gi teM B -Gi feiMi tPiq feik nij tKithy GK mgq A e “iU B e “WiK ar®v 1™ te [iPT 3.6]]

Be “iDci Ae “i Gch3ejnijvipg F,, Be “WI Ae “WUiK F,ej cigM Kite GB F,ej
ntjv cizipa] 1oDUtbi MiZi ZZxg mhibmiti £, = —F,
msNtli mgq wugr I ciZipgr ej GKB mgge'icr KIR Kii| aiv hiK, g 1 cizipgi mgaKj ¢]

msNili ci e © "W crieiZZ teiM GKB mijtiLig PjiZ Kie] aivhiK A 1 B -Gi ciieiZZ fel
hoptg v, U] gy 1 ciZipgri dij A 1B e © “wWi ZiY hoig a; | aznij,

F =-F,

1 2

el, ma, =—-m,a,

v —u v, —u
el, m-——>~L=—-m 2
t t
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el, myv, —mu, =—-m,v, + myu,
eV, mu, +myu, =my, +m,v,
AZGe, A I Be < “Wi mNtli ctei I ctii FitetMi mgi6 me vmgb K| GIUB FitetMi msiqly mT|

MiYiZK D wniY 3.3 : 20 kg FHii GKiU e “1 Dci 2000 N ej 0.1 s mgge'ict KR Kti] e “i
fiteiMi ciieZb KZ nte?

Aigiv Rub GLifb,

FiteiMi ciieZb = ej x mgq

my—mu = Ft ch3 ej, F=2000 N
=2000N x 0.1's efji i Kig, 7=0.1s
=200 kg ms?s fiteiMi ciieZb, mv -mu =?
=200 kg ms™

DEi : FiteiMi ciieZb = 200 kg ms™

MAYIZK D iniY 3.4: GKIU &K t_tK 500 ms™ tetM 10 g Ftii GKiU ,1j fQiov niji] e tKi fi 2
kg ntj e 1Ki cdir teM ibYq Ki|

alvhikK _iji fetMi " K A vr mail 'K abizK | GLith

FitetMi msiqlY mT 1_tK Aigiv Rub i Fi, m=10g

mu, +m, u, =m,v,+m,v, —10% 107 ke
el mx 0ms™ +m; kg x 0 ms™=1072 kg x 500 =107 kg
ms™ +2 kg X v, e 1Ki fi, my;=2kg
Skgms’ Jgi AntteM, ;=0 ms™!
e v, T ke e tKi AW teM, u; = 0 ms™
= 25 ms Jji tkl teM, v, =500 ms™

e 1Ki cor feM, v, =?

GLith e 1Ki teM FYWZKK, A_wr & KiU icQb 1™ 1K MiZksj nie
DEi : c&ir feM = 2.5 ms™

3.8 bivc™ agY: MiZ I ej

Safe journey : force and motion
ibivc™ agiYi Rb™ Mioi MZ 1bgS¢eY AZ'S | iZcY ielq] Aigiv Aigii™i ~“bi~b cigiRb igUidbii Rb”
MwoiZ agY Kii| agiYi mgq Aigiv verfb hibenb e’enii Kii| KLibv em, KLibv fUtb  Awevi
KLibiev e13MZ hibeinb e"enii Kii| Gme hibeintb agiYi mgq hibemibi Wz Ges ej 1ZiciZzfite
Ri0Z| 1biic™ &giYi 1T Mioi MiZ gL FigKy cijb Kti| Mioi MiZ er feM Ggb nlaqr DIPZ b hi
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ibg¢Y Kivmae bg| ~ieZx M3te” &giYi Rb” c_tgB MSe™tj hilgi iv Tv Ges critek madtk Al
f_tK tRib tblqv ciqRb]

agY Ti Kivi cteB Mioi PijKiK Zvi Muo fitjrfite cindlv Kii 1biZ nte] D iniY "gc- Muoi Uigyi
I feK mVK AitQ 1IKby, Mioi BiAb, e'eliZ e'WUwi, migibi Ges tcQtbi ewzZmgn, Mioi IqBcri Ges
“lodki mstKZ 1 hopi enZ, tjv mvK Ges Fitjrfite KIR KifQ iKbr Zv ioidZ KifZ nte] GQiov
MioiZ e'eliZ ~cY,1jy mVKfite DcthiRb Kii wbiZ nie|

Mwo Prybii mgq c_tgB WiBFii Ges Akt~ i imU teé fefa thlqi DIPZ| 7L hig th, AiaKisk moK
“NUbi Le ~Z Mwo Pjvibii Rb™ NU _tK| ZB Mioi MiZ 1thgS¢1Yi gia™ iLiZ PijKiK miPO Ktz
nte| MZ erxi dij MiZki3 teik nq| thgh- Mwoi teM1d,Y nij Gi MiZki® ctei Zjbig Pii,Y feto
hig| teM 1Zb,Y nij Gi WZk3 bg ,Y nq| dij Mwoi teM Kgihi e ihgS¢Y Kivb nig cto Ges
“NUbv Faren nq|

Mioi PijK Gghb hibeinb Pijiteb, thil Pijitbvi ce AFAZy Zvi iitqiQ] nVir Kti bZb tKitby hibeinb
Pyjutbvi POV Kiv DIPZ ba] 1L hig th, Zi*Yiv AeiMi etk bZb Mio Pijveri POV Kti |GIU tgiUl
DIPZ bg| Wio Pyt mgg hLbB tleciiZ K t_1K tKitby Mio AmiZ t"Lv hite ZLbB Mioi MiZ
Kigiq tdjiZ nie] UndK miBb Ges UndK AiBb tgtb Pjv Mio PijKi biMiiK “wgZ | Mwo Prjbii mgq
PijKIK Zii Mo Pijlii v 1K maiYgic gtbubiek KifZ nie|

3.9NIY I NIY gj
Friction and force of firction

“bi™b Rietb Aigiv NIFYi miv2 bibrfite ciilPZ | wbDUtbi MiZi c_g mT t 1K Aigiv Rub th, tKithy
e “i Dci ej gy b Kitj ng e “W i _iKte, bing e “iU mgtetM mijct PjiZ Kie| el lte
GgbiU N{U Kx? Zig GKiU gitej brl Ges GiK 1giSiZ Miotq vl | giejiUiK Zig hLb Miotq “vl ZLb
Gi Dci Zig ej ctqM Ki| hii dij giejiu guUi Dci v iq MZkij ng| 1bDUtbi ¢_g mTibhigy
giteJiu mgtetM Mizkxj _vKvi K_i] 1K8“ e Tte t™Lv hig th, gidejiu LubKUi ~iZ AiZpg Kivi ci
t_1g hig| fgtSi NIiYi Rb'B GgbiU NiU| gvtejiU hLb tgiSi Dci MiZkyj K, ZLb gitej 1 tgiSi
cii Wik NItYi dij GKiU NIY etji DrciE nq| G ej MiZi veciiZ viK wugy Kii Ges MiZtK
erah™ T Kti| hr tgtSi NIY by KZ Zintj gitejiu GKB feM ibtq Aieivg MZiZ PjiZ KZ|

GKiU e “ hLb Ab" GKiU e “1 ms Gtk t_tK GiKi Dci v'iq Acill PJiZ PGy Kii ev PjiZ K
ZLb e “@tqi “UKZij WZi reit= GKiU eiaii DrciE ng, G evartK NIY etj| Aii GB evar vbKvix
eJiK NIY ej ejinq]

NIY ej me™v MiZi iecixZ v~ 1K wuoy KEi | NIY memgq MiZiK evar g
N1tYi DroiE
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hLb GKiU e “1 Zj Aci e “i Ziji Dci v'iq MZkyj ng, ZLb ciZ’K e “ Aci e “i Dci NIY ej
ctgM Kti| GLb ck Aitm NIY tKb ng? NIY ntjv th tKitbi ~0U Ztji AbqigZ cKiZi dj| ciZ'K
e “iB Zj AdQ] Averi Zj gmY A_ev AgmY “0B niZ citi| AiciZz “I61Z tKithr e “i ZjiK gmY etj
gtb nij 1 AberTlY hiS i mnith” t°Ltj Gi Dci AtbK DPibP LIR j 9T Kiv hig [iPT 3.7]] hLb GKiU
e “ Ab" GKiU e “i Dci 1"iq MiZzkyj nqg, ZLb DFge “i (kZiji G LR, 1jv GKWi rFZi AtiKiU
XiK hig A_ir iR, $jv ci Ui AUtK hig] hii dij GKIU Ztji Dei vt Aci Ztji WZ evaicif3 nq|
tKitbv Z£j i1 DP-ibP LIR hZ teik Ges Mfii nte A_wr Zj hZ teik AgmY nte, GK Ztji Dci v iq Ab
Ztji MZ ZZ teik evad™T nte] dij NIY efji gibl fefo hie] “ikZiji GB etk AiZug Kifz
ciitj ZteB e “w Mizkyg K] NI3Yi dij e “i MiZ mm ciq Ges Aetkil t_fg hig]

NI1Yi cKiiif®

NIY miaviYZ Pii cKifii ng-

1] o "wZ NIY (Static friction)

2| 1cQjvtby NIY (Sliding friction)

3] AweZ NIY (Rolling friction)

4] cemniNIY (Fluid friction)

Iz NIY

WU Ziji GKU AciiUi mictql Mizkyg bintj G gta” th NIY mid ng Zv ntjvi "vZ NIY|

A wr hLb GKiU e “1 Dci ej ctqM Kiv ng, 1IKS“ G ej e “i MZ mé KitZ citi by ZLb v "iZ
NIY KiR Kfi| Aevi tgiSi Dci Aer *Z GKiU Fiixe “$K Ubvi cil Mizki bi nij th NIY ej Drcb
ng Zvnijui "iZ NIY ej | A ch3 etji vecidZ v iz NIY ej Drcb ng Ges MiZ mié by nlgi chs
G ej KIR Kti|

Wi e © ci Gt ms Gtk Ky Ae g GKIUIK Acili Dci 171g Mizkg Kivi tPOv Kiv nij,
Gf™i gfa” AdciIK Wiz mid br nlgr chS th NIY ej npqr Kii ZiK v iz NIY etj |

IcQjvtbv NIY :
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hLb GKiU e “ Ab" GKIU e “i Z_v Ztji Dci r{q icQijiq (Slide) ev Nil PjiZ tPOv Kii er Pij
ZLb th NIEYi mi6 ng ZiK icQjviby NIY evieme NIY etj|

iciQj v g Pjvi mgq AtbK mgq Aigiv cto hiB Ges icQijiq AtbKUr “iZ AiZug Kii | ~Zteth Wzkij
tKithr MiotZ ni teK KIEj Mioil b t_1g icQijtq LubKUi ~1Z AMmi nq|

AeZ NIY :

hLb GKIU e “ Aci GKiIU Ztji Dci 171q Miotq Ptj ZLb MiZi vei*t= th NIY wpav Kii ZiK AeZ
NIY ej etj]

mBIKLj i PIKii MiZ, gverji WZ nijv AeZ NIYi DTwniY| agiYi mgq gijvgrj crienibi Rb™ Aigiv
PIKv jithr jMR e"envi Kii| hi™ juiMiR PiKv jhibr bi W\KZ ZLb GIUIK GK b 1 1K Ab™ “ith
IcQifq tUtb 1biZ tek KO nizyi| wKE* PiKy jiMibii dij jwMR tUtb tblqr tek mnRZi nq] A ir
AeZ NIY ej icQjvtbi NI1YT Zjbig Kg|

ceinx NIV :

hLb tKithv e “ th tKithi ceinx ¢™v_ thgh- Zij ereigerq ¢ vi_i gfa” Mizkj K ZLb th NTY iy
Kt 2K cenx NIY efj |

hLb cKii miZii Kii ng ZLb cKiii cubi ga” 1" 1q GKiU eratK AiZpg KiiZ ng| Aii G eraiB niju
cemnt NIY| cviimU enqi erarfK KiiR JuMiq KIR Kfi] GLitb ewqi evar nijy GK aifbi NIY ej hy
o exi AFKI etji vecidZ gy Kii] tLijv Ae g cvimiUi enntii Ziji 197Tdj AfbK teik
nlqq eqi e ciigYl ferk ng, hi dij Adiinki cZtbi WZ AtbK nm ciq] dij Adinx ati
adi guUiZ ibivct™ thig Avm|

3.10 MiZi Dci NIiYi cfie

Effect of friction on motion
fKitby e “1 MiZi Dci NIiYi ecK cfie ifqiQ] NIY nijy GK aitYi
e bKiix ej, hve “1 WZiK 98’1 Kii| NIY Aigit™1 ““bi~b Rieth AtbK
mgmv mi& Kifjl PjPj I hibeinb Prjbvi Rb™ NIY Mi*ZcY figKv cijb Kii|
G AbfQt™ Uigdii co, iv Ivi gmYZi Ges MiZ wbg3etY NIEYi FigKe ibiq
AtjPhr Kiv nie]

Uigitii c6 :

Mioi Uigui Ges iv Ivi ga’eZx NIY AitQ etjB Mwo Prjbv mae niqiQ] Uigri Ges P12 3.9
i i gaezy G NIY etji gib wofi Kti Uigitii co Ges iv Ivi Ztji enn'K
Ae *vi Dci| GIU Mwoi IRtbi Dcil wofi Kii| Mol Uigiti ivedii Dei ierfb bKkig vZ er LIR
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Kilr K [IPT 3.9]] G LR, tjv Kvi dij Uigrtii cO DP-ibP ng| Uiqri hLb bZb 1K ZLb GB DP
IbP LIR, tjy m GO K veaiq iv v I Uigitii ga'eZx NIY ej mierP ng] Ab™ v K Uigri hLb cithy
ntq hig ZLb Gi LR, jvigijiq hig Ges Uiqitii ¢ mgZj ntq cto] Gi dij iv Iv I Uigitii NIY ej
AtbKUr Kig hig] Gi dij Kx Amiear niZ citi ej|

i Ivi gmyzy :

e “1 WZi Dci iv Ivi gmYZii cfie AfbK ferk| iv Iv gmY ntj i g hibeinb PjiPj mnRZi ng
Ges &gY Avig igK ng| i Iv hZ terk gmY nte era wbKiix NIY etji gibl ZZ Kg nte] Mioi Uigyi
Ges i Ivi ga'eZx NIY etji gib Uigtii Ges GKB mif_ iv Iv gmYZyi Dci ibfi Kti| NIY etji
cliglY AtbK Kig tMj bior aitbi mgmil mé ng| 2B iv 1K Le terk gmY Kivl WK ba| iv v
tetk gmY nij teK ctqM Kiv miEI MiotK mibi"é ~vtb _igvtbr mae niq 11V bv] Mioi MiZi Rb"
NIY Le ,i*ZcY| iv Iv teik gmY nij ctqRbig cizipgr e mié ng bi] v Iv teik gmY nij NIY etji
gib AZ'waK Kig hig, dij Mio migtbi 1" tK AMmi nqg bi] ZB iv Tvi gmYZy Ggb nie hiZ Kii v Tv
ciqiRbig NIY etji thiib 1q]

WZ 1bgS¢ Y Ges telks ej

hibeinb PjwPtji mgq ciqiRb Abhigr hibentbi MiZiK e ev nim KitZ nq| A_ir hibeintbi MzZiK
1bgS¢ Y1 ciqiRb cto|

feK n1'Q Ggb GK e'e *v hv NI1Yi ciiglY em< Kii Mwoi MiZ Z_v PiKii NYbiK ciqiRb Abhigr
bgS¢Y Kii] Gi ga'ig hibeinbiK ibi"¢ vib _igitby maeci ng| hLb Mwoi PijK teK cigi
Ktib, ZLb Gmie=~imi "Zii m ev ¢'W PKig Aer *Z aiZe PIKIZIK ar?v tq] ¢'W I PKKIZi ga'eZx
NIY PiKvi WiZtK Kigiq t-q] dij Muoi teM nim cig|

3.11 NIYi nim ey

Increasing and decreasing friction
NIY Aigii™1 " b b Rietbi mii_ 1Zicizfite Riotq AtQ| ctqRib NIYiK em Kiv hig, Aeri
ciqRib NIYIK nml Kiv hig] G Abf"Qf™ NIYIK Kxfite nm 1 emx Kiv hig Zv 1biq AdjiPhi Kiv
niji
NI1YT nim
ZjtK gmY Ki

NI1Yi dij GKiU e “iK GK b t_tK Ab" wtb miZ tek Sitgjv fomiZ nq| ai Zig GKiU Frix
el-1K tgiSi Dci v ig miiZ Pl | hv™ “akZEji NIEYi crigiY Le ferk ng Zie ev-wiK miiZ AtbK
telk crikg KifZ nie] ZjiK gmyY Kivi ga'tg G NIYiK Kgitby thiZ cifi|
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PiKvi e"enii

em, UKmn verfb hd¢conziZ PiKi itor K| PiKi njv GKiU miKSkj Awe®<ii] PKii eEiKii
AKii NIY ejiK b'bZg chitq bugiq Atb| PKv br Kij G mKj hS¢cuziK Pijithi mae nizy Ki?
mUtKim PKv Jiitbvi dij NIiYi gib Kig hig Ges GiU Ulby mnRZi nq| PKv jiitbvi dij AeZ
NI1Yi gib wcQjvibi NI1YT Zjbig AtbK Kig hig|

IcrQjKvix ¢ vi_i e'envi

tZj, giej Ges MR Rizxq ¢ v_iK mstqiic jietkolU ev iciQjKiix c™v_etj| "W Ziji ga'eZx b
hLb G aitbi jJietkol e'enii Kiv ng ZLb NI1Yi crigiY AtbKistk Kig hig| tKitbr BiAtbi Mizkij
hS¢wstki gaezZr “tb ZB jietkoU e'envi Kiv ngq] GQiov enoiZ tmjiB tgikib, Zijiq e K&tz
AgivtZj e'enii Kii |

ej-tequis -Gi e’envi

PIKv Ane@<itii Abgc AIKIU |i'ZcY Awe®<ii nijv ej-tequis -Gi Awe <i| ej-fequis-Gi
e‘entii gia'tg ierfb Ziji ga'ezx NIYIK Aitiv Kgithy meeci niqiQ] ej-tequis nijv 91, gmY
aiZe ej| G,tjy maviYZ B (tZi “Zii| ej-tequis tKviby hiS¢i Mizke Ask, ijvi ga'eZr vtb
emibr K| ej-tequis,tjvi NYibi dij hiSei Mizkyg Ask,ijv ci Gfii mi%% mivmii NIY mid
KiiZ citi bi] ALr Zj,1jv GKiU Acili Dci i iq icQjvibii ciieiZ Miotq hig Ges NIY Kig hig|
Mioi PiKig, mBiKtj Ges “e™"1ZK ciLiq ej-tequis 1~LiZ cilqr hig [iPT 3.9]]

NI1YT ey

Mo Pyjith

i [vi NIY by _Ktj Mioi Uigui GK™*itb Ta NiciK 1LZ | eidi 1" th icrQj A _ev K gi@ i Tig 1Zigiv ngtzy
1L tKgb Kii UK er em GK "tbh AUIK K| Gi KiiY Kx? Gi KiiY nijv NIYi ciigy AtbK Kig
hilgr] ZB ciqiRb Abhigx NIYIK eiodZ1 ng| Mioi UigiiiK Ggbfite “Zii Kiv ng thb GiU Pjvi mgq
i K fitjrfite AKio ati iviL Ges ciqiRbig NIY ej mid Kfi| GRb™ Ugiii Dctii cto ierfb aitbi
NZ er LR K _iK] eidi 17ib eidi cib en Ky Ugdii LRI gfa” XiK cto Ges Uigii citb e K itK
miRiti tei Kti 1°q| dij Ugri iv i ZjiK Fitjefite AKto ati

A ZJiK AgmY Kivi gia'tg NIYiK evorfbi thiZ citi]
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RZvi 1bP LVR Kl

nii Rb” NIY LeB ciqiRb| tZigiv t°LiZ cite RZii Zji Kk tXD fLjvtbv ev LIRKW K| RZv citq
mi mgq RZvi LIR, tjv iv 1K AiKto ati ivfL Ges ctqiRbig NIY etji thib g RZy I iv Ivi
ga'eZx NIY e Kivi Rb'B RZii Zjt "k Ggc ntq K| RZy cithv niq Mj LR, 1jv AtbKistk
igijtq hig] hii Ti'b ieiQj ev tFRY iV Tig RZv citg mUv KOKi niq 11V] 9 Kitj 1 Lte Aigit i
citqi Zjvl mgZj b

cinito Aty

th mKj €13 cinifo AtimY Ktib Zit™ ifK IkjiILE er cindoi ZjiK fitjrfite cr Ges niZ fiiv AKto
ati iiLiZ ng| ati iibvi Rb™ Zviv PK ciDWii e"envi Kb

fLtjuguit i etUi ibtP “WBK 1K hitZ 1Sorthvi mgq cti b hig|

3.12 NIY : GKiU ctqiRbiq Dce

Friction: a necessary evil

NI1Yi AtbK Amiear WKy mtET NIYIK GKiU ciquRbig Dc e inimie MY” Kiv nq| Gi KiiY Ki? tKbbi
NIY Quov Agiv tKitbr 1KQB KitZ cwibv] hi™ NIY bi \KZ Zi ntj e “i tKitby MizB Aii ki nizy
by, reiignibfite PJiZ KZ| NIY AiQ efjB t7qdj GKWU tctiK i ifite AUIK _iK] NI3Yi
KiifYB cKv “vjib I ewo-Ni wbgY Kiv mae nigfQ] NIiYi dij KIMIR fchimj ev Kjg 1"1q 1jLiZ
Q] Aigii™i RZi Ges guli gfa” mo NEEYi KvitY Aigiv ni-Pjv KiiZ cwi] NIEYi Rb™ Aigiv
ctqiRb Abhigr Mioi MiZi 1K ciieZb KitZ cwi| evziimi NIY AiQ efjB cviimU e’eni Kti iegib
f_IK ibivet™ gwUiZ bigr mee nigqiQ] GZme DeKvix K K miZI NItYi Rb™ Aigit™i Kg Sitgjy
fcinitZ ng bi] Aizii=3 NEEYT KintY hibeinb mniR PJZ citi bi] hS¢cnzZi Wizkig Ask, fjii gfa”
NI1Yi dij Giv flqoiR ng Ges iQto hig| th tKitbr aitbi hibemb Zv Mio, thiKv e DioiRNIR tniK
bi tKb, AiZii3 NIYIK AiZug KitZ Aizii3 Rijub LiP KitZ ng| hvi “i'b NIYi dij Rijubi
k31 AcPq nq|

NI1Yi dij ki th AcPq nq Zv cabZ Zicki2gic AwefZ ng| NIYi dij Ta th ki Zitc ciiyz
nq ZB bg, Gi dij BiAtbi h3¢isk AZaK DEIR niq 11V] hi ~i'b BiAb b6 niq thiZ o
NIiYi dij Rzii tmij Ylqc3 ng Ges 1Qto hig] ZB Aigt™ 1 KiRKg I Rieb hicb mnR Kivi Rb’
NIY thgb ciqRb, tZgib Aizii3 NIY AtbK flqiZil KiiY] ZB ciqiRbig NIY miéi Rb™ NIYiK
bgS¢Y KitZ ng| KLibi Aigiv NIYIK 1erfb cipqi giatg KgiiZ PB, Aevi KLibr GIK eioifZ
PB] A_ir NIYiK thgb cticii e t™1qr hig bi, tZgibfite AtbK 91T NIY Aigit™ i DcKiti Adm|
GRb" NIYiK eji ng GKiU ciqiRbiq Dc™e]
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ciZte b iPby

3.9 1 1K 3.12 Ab'Qf i AdjitK Aigit™ i Rietb NItbi BiZeiPK cfie maiiK GKiU ciZie™b ¢ “Z
Kti ik 9iKi KitQ Dc ich Ki|

IkTK meiPiq Fitjv cizie b wbePb Kti tkiY K19l Dc "icb KifZ ejieb|

AbmUib 3.1 : tKitbi e “i Ici ch3 ej ciigic
DITK" : mnR cix{[tYi mnith” ej crigic Kiv|

mT : Aigiv Rub, tKitby e “i Dci F ej wuqy Kitj Ges ej ciouiMi dij m6 ZiY antj, F =ma
GLitb m e =i Fi| AFKI etji t91{T e “i ZiY a -1K g Bviv cKik Kiv hig| A_ir ArfKI ej e
e “1 IRb, W =mg | GLitb efji D iniY intmie Aigive “i IRb ciigic Kie|

hS¢cnZ ti s ihi3, e “|
KdR1 aviv :
1. 1bDUb GKiK “Wi¥aZ GKiU v Us wor3 1~ quij Sijiq bil |

2. Geni v Us -Gi wbiPi GiK e “w Sijiq “vI|
3. nlsibr3it<jt tKe “i IRb Z v AFKI efji cV fiKW Ki Ges QiK emil |
4. GKBfite 3 bs cipgy AbmiY Kii KigKeii e “i IRbibYq Ki Ges QtK icb Ki |
5. Gevie “i Ici ch3 Mo ej el IRbibYq Ki |

HigK e “i1IRb Mo IRb

msL'y (1bDUb) 1IbDUb

1.

2

3.

4,

5

GLb GBe “i ciietZierfb e “ ibiq KigKei cixqlY mgi3 Ki Ges Zi ™1 IRb 1bYq Ki |

Abkij bx

(K) elibeiPbx ck

mIVK DEtii citk WK (V) 1Py vl |
1] e th Ae vq AQIPiKvj tm Ae vq _VKiZ Pvlqui th ceYZy evag ZiK Ki etj?

(K) ej (L) ZiY
(M) Rozy (N) teM

2| etji gilv tKitbwu?
(K) MLT? (L) MLT"

(M) ML>T (N) M'LT?
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3| tKwb ejw teik kiSkijx?

(K) gniKl ej (L) “ej 1bDKxq ej
(M) ZnoZtPSaKiq ej (N) mej 1bDKxq ej
4] FitetMi GKK tKithul?
(K) kg m (L) kg ms™'
(M) kg m s (N) kg ms
5] 5kg fiii GKWU e i Ici 50 N ej ctqM Kivnij, Gi ZiY nie-
(K) 12 ms™ (L) 8 ms™
(M) 13 ms™ (N) 10 ms™
6] 10 kg Fii tKitbi e~ 10 ms™ tetM Mizkij nij Gi FiteM nie-
(K) 10 kg ms™ (L) 120 kg ms™
(M) 100 kg ms™ (N) 1 kg ms™

(L) mRbkyj ck

1] dviK 4kg Ftii GKIU ev- GKIU tgtSi Dci 1”1q mgetj tUtb ibj| ev- 1 tgiSi ga'Kvi NIY
etji gib nj 1.5N| ev-wiK tUtb thlquq Gi ZiY nj 0.8 ms?| Gici ei-iUtK NIYienib
tgtStZ GKB ej cigM Kii Ubv nijy]
K) mg" ej KK etj?
L) NIY e tKb Drcb ng?
M) c_g 91T ev-Wi Dci ch3 etji gib ibYq Ki|
N) NIbh=3 1 NIYientb tgiSIZ ZitYi Kiijc ciieZb nie? MuYizKfite eWL'v Ki |

(M) miartY ck

1] RozZi KitK efj? Rozi Kq cKii?

2| ej KitK etj?

3| tKitbvi "1 e “i RoZi Kx @viv crigic Kiv ng?
4] 1g81jK ej KZ cKii 1 KxKx? G Ziezii Zjbi Ki|
5] mg ej I Amg” ej ejiZ KxeS ?

6] tKitbve “i FiteM KK efj?

7] "L th, ej = Fi x ZiY]

8| FiteiMi msiqlY bnZ ejiZ Kx eS?

9] NIY KitK efj? verfb cKvi NI1YT big ijL]

10] NIY GKIU ctqiRbig Dc e- Gi mciq] hi@ “vl |
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PZ_ Aa'q
KR, 91gZi 1 ki3

WORK, POWER AND ENERGY

[Aigit™ i ciZ'nK Rieth tKitbi 1KQ KitK KIR ejv njl ¢ v ieAitb KiR @i GKiU mibi™ & ariYitK eSiq| GB
Aa'itqi Ti‘tZ Aigiv tmB aniYtK Dc’weZ Kie| weAitbi metPtq | i'ZcY welg nt’Q ki3] Aigiv Aigit™i
AFAZ 11K Il ki@ Qoo Rir APj | terfbaic Aigiv ki® ciB| MiZkij e “i Rb™ Mizki®, fcioi LibK
Dcti e “i Ae "itbi Rb" iefe ki3, GKiU mstKuPZ ev cmwiZ v s Gi ki3, Mig e “i Zic ki3, AunZ e “Ii
Zior ki@ BZ'w'| ki@ pugMzZ GK 3¢ 1K Ab” gtc geisiZ nt'Q, hi' 1 gnuetki fgl kiSi crigyy
AciieZbig Ges mbi"6] GB Aa'tq Aigit ki3i IciStii NUbr Ges ieAibi | i*ZcY buz, tjii GKIU ki3i
msi Yk Zii buzZ 1biq AjPby Kie]]

GB Aa'ig eV tkil Aigii-
1. KR I k@i malK e KitZ ciie]

2. KR, ej I mitYi gta” malK “icb KiiZ ciie]

3. Mzke® I wefe ki3 L KitZ ciie Ges inmie KifZ ciie|
4. Drim k=i 3oiSi €L KiiZ ciie]
5

A hbizK, mignRK I ciitekMZ cfe ietePbig ki1 cab Drmmgini Ae b ietklY KitZz
ciiel

ki21 3ciSi Ges ki1 bZ'Zii gfa” malK €Ly KitZ ciie|

ki2i geisi 1 Gi e’envi critetki fvimg™ einZ Kii e\l KifZ ciie]
Dbgb Kihptg ki®i KihKi e’envi 'Ly KiiZ ciie]

ki2i KihKi Iibivc™ e'eniti miPZb nier|

10.  Fi kBi malK €LV KitZ ciiel

11. k3 "biSi Ges g2ii gta” maliK icb KifZ ciie]

12. Kg 112 crigic KitZ ciie|

© »® N
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4.1 KIR
Work

“bi™b Rieth tKitbr 1KQ KiviK KiR ejij 1 veAith 1KS* tKitbr 1KQ Kiv nijB KiR nq bi| 1ieAith
KR GKIU tetkl A_ enb Kti| GKRb “viivglb mivqTY etm etm GKwU emv cinviv i $jb] w2Zib ejieb
1Zib Zii KR KiifQb| tKitby tmdZi by er Litj GKiU thSKv tFm hw'Qj, Kiig mine tmUdK tUth
ati iiLIQb] Zib ejteb 1Zib KIR Kii thikuUiK 1ViKiq titLiQb bZev mU tmiZi Ut tKiiq tFim
thZ] ~“binb Rietb G,ijitK KitRi ™MKIZ 1"1j1 1ieAibi “161Z 1KS* G,iji KR nqib] eis
“itivgro efm etm cnviv by 1™t i intU iU cinviv v 1Zb iKser toSKuU bt tmitZi Urtb tFim thz
Zintj 1KQ KR ntzy] reAb KiiRi A_"“bib Rietb KiRi At i Pt rfbZi| Amij ieAitb KR
niZ Mij ej 1 Zvi mi_miY mokd KIZ nq| tKithi e “i Dci tKitby ej npgy Kt hi™ e “wUi 1KQ
miY NUig Zinij tKej KiR ng| Avgiv Aigd™ i ~“bi~b Rietb Aigit™i Pricitk KifRi AtbK DiniY
°L1Z cB] ej” gV jiOj UbiQ, GKRb kigK Vji Mo tVjiQb, wior cizthuhzig tKD tjin hjK
ibiqfc KitQ BZw™ |

1IbiP1 DwniY, 1jv retePbr Kiv hiK :

(K) iZb GK c'tKU eB niZ 1" 1q afi “woiq AiQ]

(L) 192y ¢™v_ieAib eBLibitK 1Vij tUietji Dci g GK i t_IK Ab” cits ibiq hi'Q|
(M) bxa* GKwU Fvix eWiK imio v~ 1g Dcti DViEQ]

(N) g tRvT 17 quiK 1Vj10]

thinZ GKiU ej @iiv tKitby e © MiZkyj nijB tKej KiR ng, mZiw DijiLZ D wniY fj#Z (L) Ges
(M-Gi 11T KR niqiQ; IKE“ (K) Ges (N) Gi 11T tKitbi KIR nqib] Aigiv tKitbr €™ “$K Dcti
DVitZ ey 1biP bigiiZ er GK "1b t_fK Ab™ “itb 1biZ ej cigM KiiZ cwi] Agiv ej ciq Kii
tKithy €™ “ i AKKii crieZb KitZ cii] G mKj 19T KR ng]

hi~ GKRb 1bgY kigk “kLibi BU ibtq tKithi Fetbi t7Zjwg Divb, Zie izib GKLwbv BU ibiq H
*vZjig DVij th KiR KifZb Zii 1Piq felk KIR Kiieb, tKbbi ZiK teik ej cigM KiiZ nq|] ZiK
Aiiv ferk KiR KitZ nfe hi™ wzZib H “kLibv BUB 1ZbZjiq DVib| mZiws KitRi crigY ibFi Kti ch3
efji Dci Ges “ifZi Dci| tKitbi e “i Dci ch3 ej Ges etji riK e “i AiZwsS “iZi ,Ydj
fiiv KiR crigic Kiv ng| mZiss,

KIR =ej x etji v iK AiZws “iZ
fKitby e “1 Dci F ej ciqiM hi” e “w etji r'iKs "iZ
AiZpg Kti (PT 4.1) Zte KZ KiR W nie,
W =Fs (4.1)

KiRi tKitbr 1" K thB| KIR GKIU f <jvi iwk] PT 4.1

KdRi giv : KitRi gilv nfe ej x mitYi gily
KR =ej x miY = i x ZIY x miY
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miY
mgq
miy?
mgq

Spwi=ME

=fi x x miY

=fix

=ML'T

T

KiRi GKK : efji GKKiIK “iiZi GKK i°iq ,Y Kitj KidRi GKK cilgr hig] thinZ etji GKK
tbDUb (N) Ges ~11Zi GKK nijvigUii (m), mZis KitRi GKK nie tbDUb-igWii (N m)] GiK Rj
ejv nq|] RjiK Jviq cKik Kivng| tKtbv e “i Dci GK 1bDUb ej ciqiMi difj hi™ e “wi etji
I"1K GK igUii miY ng Zte malb KitRi ciigiYiK GK Rj etj|

1J=1Nm
hi” ej ctqiMi dij e © etji v iK mii hig Zinij tmB KIRIK etji v KiR etj |

GKIU Wi fUietji Dci 11K tgiS1Z tdij v'ij W= ArfKI etji cfite 1biPi 1K coie]
GIYT#T ArFKI Gviv KIR niqiQ]

hi™ ej ctouiMi dij e © etjivecinZ 1™ 1K mii hig Zintj tmB KIRIK efji rei't KiR eij|

GKIU W=~ hi™ 1giS 1_tK fUietji Dci DVitby ng Zintj ArfKI etji rei“f= KR nte] tKbby, G
1T ArFKI e th ™ tK ipgy Kt milY i vecixZ 1K ng|

MiYiZK D wniY 4.1 : 70 kg Fiii GK €3 200 m DP cinito AifiinY Kitj 1Zib KZ KR Kiteb?

Aigiv Rub, GLuzb,
W = Fs el fi, m=70kg
= 686 N x 200 m ej, F=¢e13i IRb = mg
=1372x10°7 =70kg x9.8ms
DEi:1.372x10°J =686 N
miY, s =200 m
KR, w=2
4.2 ki3
Energy

ki Qiov tKitby 1KQ Pj1Z ev KIR KifZ cifi bv] Aigii™i tetP Kii Rb™ ki@i ctqiRb ngq| cizi'b
Agiv th KiR Kii ZvibFi Kii Aigii™ i KZUK ki@ AitQ Zii Dei | Aigiv th Lieni LB 2v t 1K G ki@
cB] DiMt™i erqi Rb™ ki3 juiM] tKvtby hiS¢ 1 KR Kivi Rb™ ki2i ciqiRb nq| tKutby tKitbr hSe,
ie™"r e’enii Kti Aieri tKitbilv Rijuib ciotq ki® cig| Rijubi gfa” ki3 mAZ K|

ki3 ejiZ Aigiv Kx e1S? ki3 ejiZ tKitbve “1 KR Kivi mg_"tK etS K] the “ KIR KitZ mg_
Zi gtaB ki3 K, the “ KIR KitZ mg_ bv Zvi gia” tKitby ki3 K bi]

Agiv hLb erj tKithv e “i gia” ki3 1hinZz AQ, ZLb Aigiv eiS e “WU Ab" 1KQi Dci ej cig
KitZ citi Ges Zii Dci KiR mali™b KitZ citi| At Aigiv hLb tKithi e “i Dci KIR Kti _uK,
ZLb Agiv Zii Dci KidRi mgerigyY ki3 thill Kti _wK]



¢ v_ieAib 71

fKitby & “1 KIR Kivi mg_"B nf'Q ki®] KiR Kiv gitb ki3tK GK Ae v f_{K Ab" Ae "iq JCiSiiZ
Kiv] Gi A_ n'Q e “iU mefgl th ciiglY KIR KifZ citi 2B ni'Q ki3] thinZ tKithv e “i kiSi
crigic Kivng Zvi Gviv madb KidRi ciigiY 11K, mZis ki 1 KiRi ciigy Arfb|

AZGe, KZ KIR = €'IgZ ki3
ki3i tKitby K thB| KRB ki3 1 <jvi iuk]|
ki3i GKK | KifRi GKK GKB Ges Zinijy Rj (J)]

ki21 verfb gc : rerfb cKii KIR Kivi Rb™ Aigit ™1 ierfb aitbi kiSi ctqiRb nq| thgb cib Mig
KiiZ nij Zic ki®i ciqiRb ng] GKIU "e™iZK evj t_iK Aigiv Aitjv ki ciB] Aigiv th msWZ Tib
Zii gfa’ k& ki@ ibinZ AfQ| tKithv e “iK Awgii™i miZ ev Dcti DVWZ faik ki ciqiRb ngl
tKitby "e™1ZK h8¢ 1K PijtZ nij ve™r kii ciqiRb ng| Zior tKil imigibK renpari gia’tg Aigiv
migibK ki cB] GK UKiv KIMR eiq ki2i KiitY Dio hig] hLb cigmgn fRiov jiiM ev £1{0 ZLb
IbDKxg ki 1thMZ nq|

ki3 AifQ etjB RMr Mizkxj| ki3 b Kij RMr APj nig cofe] Ajv ki@ AiQ etjB Agiv I"LiZ
cB, ka ki3 AQ etjB Aigiv TbiZ cB| huScK kii et §jiz Agiv Pjitdiv KitZ cwi| we'r
kit mnith” ciLv NifQ, KjKiilibv PjQ] G gnuetk ki bibiitc ieiiR KifQ| fglUigiufite Aigiv
ki21 1bigr® Fc, 1jv chieqlY Kii | hoN hud¢K ki3, Zic ki3, ka ki3, AtjiK ki3, Pie'K ki3,
ie™r ki3, imigibK ki3, 1bDKig ki3 Ges 1mi ki3]

ki2i metPiq maviY gc ni'Q huS¢ K ki2| tKitbi e “1 Ae "vb er WZi KvitY Zii gta” th ki3 ibinZ
K ZitK hud¢K ki3 etj| GB Ab'Qf™ Aigiv uScK ki2i “iIU FMN MiZi KiitY th ki3 Mizki3
Ges Ae "ibi KiitY th ki2 iefe ki3 Ziibiq AidjwPhby Kie]

WZki3 : Aigiv KU tLjvg t7LIZ B AtbK mgq uuiKU ej =itk ANiZ Kti ZitK Diofq ibiq
hig] tKitby KifPi Ribijig k= 1KQ ANiZ Kitj KiP tF50 hig] 1Xj Qto Aig er eiB cior hig] G
DhwniY,tjv t 1K "L hig th, MZkgj e “i gia” ki@ K] tKitby MiZkig e © Zii MiZi Rb™ KR
Kivi th mig_" JrF Kt 2K MiZki= etj |

IbiR Ki : tZigvi migibi tUietji e Wi <i Dci GKWU Kjg L] Kjigi migib GKwU
njKie © L] KjgiltK He “i K niZ v iq tUKy vl

e “1U RigW t_tK mti tMj tKb? tUKi dij Kjgil Mizksj nijv] GiZ Zii gia” KR Kivi mig_" Z_v
WZki3 Rbij | tm Rb" e “1K mivZ ciij|

tKitb 1771 e~ “1Z tetMi mAii Kiv Ari MiZkij e “i feM erx Kivi A_ nt'Q e “wWiZ ZiY mo Ki|
Aii G Rb" e ctqM KitZ nie] dij e “i Dci KR Kivnie] GiZ e “W KiR Kivi mig_" jF Kite
Ges G KIR e “1Z Mizki® inimfe Rgv _\Kfe] tm KiitY mKj mPj e “B WZki2i AvaKiix] e *
I*1ZtZ Amii cte G ciiglY KiR malb KifZ ciite]

alvhikK, m FLii GKiUv i e “i Dci F ej cigM Kiig e “iU v feM cif3 nijv] aivhiK, G mgq
e “WetjirtKs “iZ AiZug Kii| e “wiK GB teM171Z KZ KIRB e “1 MiZki3|
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m
3
O O
PT 4.2
- MiZki® = KZ KIR
=ej xmiY
=Fxs
e, E, =mas[.F=mal]
IKS®, v’ =u® + 2as
V2
el, as=— [~ AW feMu=0 ]
L E o =1im? (4.2)

MZki® = Lx Fi x (fel) *

WZki3 e “i ftii Dci bFi Kii] e “1 Fi hZ teik nqg Zi WZki21 ZZ terlk nq| GKB teiM
tZugvi 1™ tK GKiU nij Ku tUibm ej Al GKiU Frix iiKU e ibiic Kiv nij iputkU ej KZK ANIZ terk
niel|

MiZki= teiMi Dl ibFi Kii| e “1 feM feik nij Zvi Mizki21 teik nfe] GKiU UK Kg feiM tKitby
oK ANiZ Kitj th iZ nie Zii tPig ferk Z nte H UKIU hi™ feik teiM H 1~ 1gujik ANiZ
Kii|

MAYIZK D niY 4.2 : 70 kg Ftii GKRb t™%oiet™i MZKi® 1715 J nij Zii teM KZ?

Aigiv Rub
L GLutb,
By =amy fi, m= 70 kg
o = 2L WZ ki3, B = 1715 1
, m teM, v=2
Lv= 25,
' m
_ [2x17157
70 kg
=7ms"
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iefe ki3 : Qi Dei f 1K GK LE ci_i er BU tKitbi €™ “i Dci cotj ZitK Pibi Kii tdjizZ citi e
10 tdjiZ citi| cv_i ev BU hLb Qit™i Dci v "1 1Qj ZLb Zii gfa” ki@ Rgv1Qj | cv_iw hLb ibiP
cto ZLb H ki@ KiR Kti| ci_iwUi gta” ki3 ibinZ 1Qj tKbbyv GiU Fco t_1K Dcti 1Qj |

GKWU v GstK Wb Ub Kii Gi "B gvv "l e “i mi_ AWK fQfo v"1j Ki nie? e “0g QiU Gim
ci Gtii mi_ arv Lite] Ub Ub v is b 1 i Ae "iq 10 Z we Zii gia” ki3 mAZ iQj| v isiU
fQto 1™ 1j GIU KIR KiiZ citi] Ub Ub i s -G ki= 1binZ 1Qj tKbby GiU 1eKZ Ae "iq 1Qj |

“NfiieK Ae b 11K crieZb Kii tKithi e “1K Ab™ Ae "vth e NfueK Ae v crieZb Kii Ab’
tKitby Ae "iq Abj e © KIR Kivi th mig_" ARb Kii ZiK iefe ki3 efil

madmiiZ KgKIE : GKIU cij wbiq Zvi Dci GKiU
Yo ciitg vI| Cwoi GK cdST GKil fiixe © A
Ges Aci citSl nijKie “ B eia thb A e < Fco

f 1K Dcti Ges B e < Fctd _itK (PT : 4.3)] niZ R
fQto “vl|

B
[ rr Fery i 7

PT : 4.3

Ki t7L1Z tctj? A e “ 1biP bigiQ Avi B e “ Dcti DVIQ] A e “W Zii NfueK Ae "ib Fcd t 1K
Dcti K KiitY zii tFZi KiR Kivi mg_~ Z_v vefe ki@ mAZ Qj| GiU Fco chd idfi AmiZ
KR KitZ citi| Ar B e “iK Dcti DVAZ citi

cixflY : GKU 1" s ibiq Gi GK i3l GKIU ~p Aejartbi mi_ AUKil Ges Aci citST GKiU
eK msh3 Ki| G,1jiK GKiU gmY Ziji Dci “icb Ki| GLb eKiUiZ ej cigM Kii v GsiUiK
msKiPZ Ki Ges eKiUi migth Ab” GKIU e < iiL (iPT : 4.4)] GLb niZ 1Qto ™l |

e “W IQUIK “fi mii tMj tKb? w sl Zvi AdMi wki_j Ae vib idii |

Ami mgq KIR KifZ ciij N Ab e “tK mitZ ciij| v UsiU GB th Zii

“NfuweK Ae v crieZtbi Rb” KiR Kivi mig_" jvF Kij tmiU Zvi refe mﬂ
ki2| NfueK Ae b ev Ae v 11K ciieZb Kii tKithi e “1K Ab’
fKitby Ae "1b er Ae g AibiZ hi™ tKitby et i rei'f= tKitby KIR Kiv
ng ZLb e “w H crigiy KiR Kivi mig_" jf Kti A_ir ki3 mAq Kfi| W_'
GB K_wU LitU msiqTYkij ej h v gniKl ej, Zior ej, tPla'K ej, i (s
ej BZw'i cfie ejiqi gfa’| GB cfe ejgiK H etji ejiyT ejy
nq| thgb gniKl 91T, Zior 19T BZ'w™ | Aigiv hLb Fco 11K tKithy
e “1K Dcti Zij ZLb ArFKI efji et KIR Kii| dij H e 1KQ
lefe ki@ jif Kti] e “wW hi™ Fcib cto ZLb H ciigiy KiR Kiiz e

cifi| ] :

m Ftii 1Kty e “tK fcd 1 1K » D'PZig (PT : 4.5) DWitZ KZ NSV WS

KRB ni'Q e~ 1Z mAZ refe ki2i crigic| Ai G 19T KZ KiR ni"Q o
e “iDcich3AfKlejZ e “i IRb Ges D'PZii ,Ydiji mgib|
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~lefe ki =e “i IRb x D'PZy
= mgh
~.E, =mgh (4.3)
A riefe ki =¢e “i fi x AifKIR ZiY x D'PZy

lefe ki@ fco t_tK e “i D'PZi Dci ibfi Kii| D'PZi hZ teik nie, iefe ki3l ZZ teik nie]
lefe ki@ e “i ftii Dcil bfi Kii| fi hZ feik nte iefe ki3l ZZ feik nie|

fKitbr e “i gia” iefe ki _Kij Ges 2K e'eni KitZ nij GIUIK AitM Ab” kiSiZ goiSi Kii
1biZ nte| thgb Q™ i Dci Ki ci_i LEIU ZZ9TY rec%bK bg hZTTY by Gi iefe ki MZzki3iZ
FoisiiZ ng Ar GIU Qr f_tK cov Ti* K|

MiYiZK D iniY 4.3 : GKiU e “i Fi 6 kg| GiK fcd t 1K 20 m D'PZiq Zjij refe ki@ KZ nie?
g=9.8ms -2

Aigiv Rub, GLith,
E, = mgh e “ifi,m=6kg
., D'PZi, h=20m
=6kgx 9.8ms “x20m 2=98ms >
=11761] lefe ki3, E,=2?
DEi : 1176 ]

4.3 ki3i cab Drm

Prime sources of energy

h3cibFi eZgib mFZi ki3 Qo GK gnZ1 PjiZ citi bi] ki3i ieibgiq KR cilqr hig] mKj Ritei
fefP JKii Rb" kiZi ibierQb thiib KiZ nie| Rieb hilvi gitbibgibi md_ gibfli ki2i Pun™y
b v b tetoB PijiQ] eioiZ kiBi ctqiRtb gibliK bZ'bzb ki2i Drimi mUib KifZ nt'Q] miéiK
UKig 1l Rb™ kiBi thikb Ae'nZ TiLiZ nij kiSi Drm me(iK Aigii™i cii®<i aniYy _IKy
ciqRb| Aigiv Rub mhB cig mKj ki®i Drm| G Qiovl cigYi AF'Sti wbDKiguimi 1hDKiq ki3 |
cf_eii AFSti Aei”Z WjZ DER ¢’v_ 1 1K ciR ki1 ki3i Drm infmie wetelPZ ni'Q| ci_extZ
hZ ki3 AfQ Zii cig meUiB tKitby bi tKitbrfite mh 1K Amy e mh iKY e'eliZ nigB “Zii nigiQ]

migioK/Rvjub ki3 :

AngKitj gibl mKj KR ctiveni ibFi KiZ zii toik ki®i Dei| Gici gibl cTiK etk Abj Ges
cT kiBtK rerfb KidR e'enii KitZ jiMj| cr ki2i mnith” KilKiR, yRibmcT enb BZ'w™ KR gibl
KiZ] KWV I WQi ciZv ciofq Zic ki@ mio, RjfmiZ I eigcemn f_1K hS¢ki2 Dreb KiviQy mFZii
cigk “Ti| h&¢ki@ e'enitii dij gibtli A BoizK DbiZ Ti* niji] ki tece 1 e@liq BiAtbi
Aue®<ii gibtli 1 c1t7i tok k@i Dei ibFizi Kigiq 1™ j| e®i ki mnith” gibl ierfb hiS¢,cnz
Pz Kj|] G e ki@ Drcb Kivi Rb™ Rijwb ciqiRb] 1erfb cKii RijubiKB ZB Aigiv kiSi
Drm intmie retePbi Kii |
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Ki2i AiZ ciitPZ Drm nijv Kgjy, LibR tZJ 1 cKizK Mim| FAF'SE Kajy, tZj er cKizK Mim
cilai hig hv mimii ev migwb™ critkwaZ Kti Rvjub inimie eenvi Kiv hig|

Kajv : ki1 Drm_fjvi gta” Kajvi ciiPiZ metPiq terk] Kaqjv GKiU "Re c™v_| ci_extZ GK mgq
AtbK MQcijy 1Qj | verfb ciKiZK wechg 1 "fweKfite WiQi cizv ev KIE guUi wbiP Picy cto Ges
RgiZ _iK| MiQi cizi I KIE imigibK crieZibi dij Kajig 3ci81iZ nq| Kajv ciotq mimii Zic
cilgi hig] GIU GKIU AiZ ciilPZ  Rijub] Zte Rijub intmie e'envi Qovl Kajv 1 tK el ciqiRbig
c’v_Drew Z ng| G gta” itqfQ tKij Mm, AijKiZiv, teiAb, Avigubay, Ujigb chiz] ivby KitZ
I e®ig BiAb PijiiZ Kqjv eelZ ng| AvaibK Kitj Kqjvi cab e'enii 1e™r Dreith tKb™|
Zicie™"r tKh™ 1 caib Db Kajy|

Kajv PujZ ve™"r Drev'b tKb™1 caib mgmyv n¥'Q GU migdviii faiqv woMgY Kii] GB faiqr GimW
ei6i mid Kii| GB GimW hi™ I Le “ej, 1IK&“ Zv cKi, n™ I Litj wefj giQ fgti tdij, eb alsm
Kti Ges ciPib ci_ti fLB Kiv KiR bo Kii tdij|

LibR 1Zj : k31 Ab°Zg caib Drm LibR Zj er tctUnjqig| eZgib mFZiq tciUnjqitgi eenii AZ'S
eicK| Mitgi KfoNi t 1K Ti* Kii AilabKZg ciienb e'e *y meTB Gi e'enii itqiQ] fctUnjqig
t 1K 1o@<ukZ 1Zj tctUij, ek iv Ivi Dei 1™ 1gyicP, tKtinmb 1 Pilient™i Rb™ e'eliZ iimigibK mii
cilgr hig] crientbi Rijub inimie fctUiji Rio toB] fciUwjaig T_tK Aiiv cilgr hig bibib iKg
KiTg e ¢| G,tjy ntjy tUinjb, cijtgq=i, Kikigjb BZ'w | GQior fctUnjaug t K “Zii ng bibr
iKg cmiabi] GZme e’envi Ky miEl Gi gj e’enii Rijub wimte] tctUmjqigRiZ mighki caib
eenvi nigv Zior 1 hus¢ K ki@ Drei™b| fetUnjagig GKU J'wlb k& | GIU “Zii ngfQ fctlr I Aijgig
igtg | Jwub Filg tcil ki&i A_ ci_i Ges Aijaig kiai A_ tZj| mZiws tctUnjaig nijv o tii 1Zj ALr
c_tii gta” mAZ 1Zj| Uitkqui hiM A wr AR 11K oP Qq tKiU eQi AdM mgt™i Zji tk cijijK ikjii
“13i 7T MQerjy 1 migr K ek Pici cto hig| verfb imiqibK crieZtbi dij Giv3ciSiiZ ng LIbR 124 |
ARIKi “jfitMi AtbKisk ciMiZnmmK hiM mgt™i Zjt ik 10 |

CKIZK Mim : cKizK Mwm ki1 GKIU ciiiPZ Drm| ekl Kii eisjit tk ciKizK Mtmi e’enii
e'icK| DbZ 17k, fjiZ1 ciKizK Mtmi eenii Le teik] verfb 1ki Kvilibig Gi e’enii iqfQ] Gi
e‘enii cabZ Rijub infmte] ewsjii ik noii KR Gi e’icK e'enii iqfQ] GQovl e’enii 11g1Q
AbK mi Kvilvoig| Mvimi minith™ Zicki® Drew™Z ng Ges Zv 11K Zic 1e™"r tKb™ DrewZ ng
ie™r|

CIKIZK Mm cilgy hig FMF t K] mifxi Kc Lbb Kti FuF t 1K G Mm DiEijb Kiv ng| ci_exi
AF'8ti cPE Zic 1 Pic G aitYi Mim midi gj KiiY| tctUnjgig Ke 1K1 clKizK Mm cilqr hig|
CIKIZK Mimi cawb Devivb igt_b Mm| GB mKj kiBiK Rieikt kie 1 ejv nq|

Dcti ki3i th izl Drm madiK AdjwPby Kiv nijv gibtli ki3i Pun™v e dij G,ijvLe ~Z diiig
AmiQ| ci_exi eZgib tRZ Ae v i ZiiZ Kti G mKj Drm thgb Kajv, LIbR 1Zj, clKiZK Mm Avi
bzZb Kii miéd nlaqii bg G iiK Abeigbthi” ki@ ejv nq] dij k@i 1eKi Drimi v"iK SKiQ
gbl] G mKj ki2i teciiZ 1eKi th mKj Drm e'enitii 1" 1K gibl AKO ni'Q Zii ga” tmliki3,
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cib cein 1K ciR ki3, RNl ki3, FNZicig ki3, eiq ki3, edqigm BZ'w™ Drm,1jv cab| G
Drm,1jv cZ'q ev ctivfifite mthi Dci wbFiki| hZi™b ci_ex mthi AijvfciZ Kie ZZi*h chS G
mKj Drmt_tK ki1 miein cilq mae nie] 2B GB mKj DrmiK beigbthiM” ki®i Drm eji ng|

tmiiki® : mh t_1K th ki@ cilgu hig ZitK etj tmSiki®| Aigiv Rub mh mKj ki®i Drm| ci_extZ hz
ki® AitQ Zii cig meB tKithy bi tKitbrfite mh t_tK Amy ev mh IKiY e’eliZ nigB “Zii nigiQ] thgb
AiaibK mFZii aniK Rierk! Rijub (Kqjy, LIbR tZ, ciKiZK W) Amtj ed v tbi mAZ tmfiki3|

ciPibKig 1K gibl mh iKiYIK miimin e’envi KifQ tKitby 1KQ TKithii KiiR| eZgitb mihi kiSiK
memgq e’enitii Rb™ gibl bibib iKg Doig Aejatd KitQ] tjY er “ctYi mnith” mh ink4K Arfmiiy
Kti Ar_b Rijitbr hig] mh iKiYiK aiZe cizdjiKi mnth™ cizdijZ Kti “Zii ng mSiPij | G Pijiz
by Kiv hig|

Ki 7L 15 cm e 20 cm fdKim ~i3Zi GKIU AeZj “cY bil | “cYiUtK mihi 1K gL
Kii ai] KMiRi UKiwU nitZ ibtg “ctYi mnith” KMiRi Dei mhitjiK 1Ko xFZ Ki
Gfite KR UKiwUtZ Av,b by Rjy chsl ati K|

fmfiki3tK kitZi 11k Niewo Mig Kivi KitR e’envi Kivng| km", giQ, meiR TKitbvi KitR tmiiki3
e'eliZz nq| gQ TKigq TUIK “Zii Kti Zv edrb msiqY Kiv hig] mSiki2i Aitiv D miY n'Q N
tmigvi Bquvi ainUvi, tmigvi KKvi BZ'w™ |

AvarbK tKSkj e‘enii Kti “Zii ntqtQ tmSitkvl | tmSitKitli “eskd” nijv Gi Dei mihi Aitjv coij G
t_ 1K mivmid Zvor cvlgy hig| tmlitKitli bior iKg e’envi i1qiQ]

1] KiTg DcMin Zior ki@ mieivini Rb™ G 1Kl €'eliZ ng] G Rb™ KiTg Dchn elr'b ati Zii
K9ct_ NifZ citi|

2| verfb BijKUIbK hS¢cuz thgb ciKU KijKijui, ctkU timl, BijKUbK Nio fmSiki3i
minih” Prjitbr ni"Q|

3] ezgith Aigit™i 1 k1 tmfiki2i minith™ AtbK Mitg, emi-eno e Aidim ie™"r ki® Drer'b Kti
le™"$Zi Punv fgUitbi ni"Q|

tmfiki® e'enitii miear ntjy G ki® e'eniti critek ~11Yi maeby Kg| G ki3 e'eniti iect™ i AkYa
toB ejtjB Ptj| tmSikiZi mnmiibtikl niq hvlqui tKitbr maveb thB| G ki®i ZiB cPijZ ki Drm
Rierk! Rijubi 1eKT infmie e’enitii maveby Le ferk]

Rjie™r (iS¢ K kiSi geisi)

cib beigbthi” ki2i Ab'Zg Drm| cubi tmiz 1 tRiqriNFUtK e'envi Kti ki Dreitb Kiv hig|
cennZ cubi tmiZ verfb aitbi ki3 AiQ thgb Mizki3 I iefe ki?| cubi cen ev tmZitK KitR
JuMig th Zior ev ve™r Drci"b Kiv ng ZiK ejv ng Rjie™"| ci_exi verfb t7iki Rjie r cKii
Rjie™"r Drci"tbi Rb" 1iefe ki@ e'enii Kiv ng| cennZ cubi fmiZtK e’enii Kti ve™"r Drci ibi
cipgul mnR| cubi tmdZi minith™ GKIU UieiBb tNiivibr ng| GB UieiBtbi NYb f_1KB GLith hus¢ K
ki3 1 1PieKkiSi mg'g NUithr nq |
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cennZ cubi tmiZ t_tK hud¢ K ki3 mshin Kti 1PSa’K ki2i mg3*tq Zior Drei™b Kivng etj G

efscdan bt

giWj “Zii : cosT cubi kiStK KiR jullig ol
UieBb Niifgq GKiU Wigbvigr Pwjiq Rjie™"r _

Drerb tKb i GKiU giWj “Zui Ki| T : P

i 3
(4.6)] e X
NS -
IPl1:4.6
aitYi ZiotZi big Rjie™"r| Aigit™i t71k Kir3iB 1e™"r Drer™b 1K™ cubi refe kiStK e'enii Kii
tle™"r Drev™b Kivng|
b xermgti cwbi tRiqriNFi kiStK eendii ciPOr gibl eli™b 1K Pujiq hit'Q] tRoyi NFvi
ki3tK KR juMiq verfb hS¢ Prjbvi evciiil AtbKi~b AMB D™weZ nigiQ]

ditY tRigqriNFbi ki2i mnith” Zior ki cKi mdjzii md_ KR KifQ] eZgvib ci_exi erfb t 1k
fRigriNFli ki3tK KitR juMiq Zior Drei thi PGy PjiQ]

-
<

W

eiq ki@ : ci_ex ctdi Ziegilvi o tK'i KiitY eiq cennZ ng| eiq cenRibZ WZki3tK Aigiv hise K
e Zior Ki31Z 3oiSiiZ KifZ cui] ki@ goistii GIe hd¢iK eigKj etjleiq cenikK KiR juliig
ciPbKitji gibtliv Kgr 1K cib tZijy, RiniR Prjitby BZ'w™ KR maib Kitzi] thiKig cij Ztj
ARI eq ki3iK KR jiitby ng] eZgitb chi® e'enii Kti eigkj KidR juMiq Zior Dreitb Kiy
nfQl

Nzicig ki3 : FNAF'Stii ZictK ki2i Drm intmite e’envi Kiv thizZ oiti | FNAFStii Wi Zidci
cligly GZ terk th Zv kijiLEIK Mijtq tdjiZ citi] G MijZ kijitK g'dgy etj| FZuwEK crieZibi
dij KLibv KLtbi GB g'Wgv Dctii 1K D1V Aim hv fctdi LubK 1biP Rgi ng] G mKj RigW nU
“(U (Hot spot) bitg ciiiPZ| F-MF " cub G nU “GtUi ms atk Gim evt®i ciiYZ nq| GB e FAMIF
AUKv cto hig] nU 0Ui Dci MZ Kii ciBc XiKiq D'P Piic GB el@iiK tei Kti Aibv hig hv i"ig
UierBb Niitq ve™"r Drei™b mee| ibDiRj U G iKg 1e™r Drev'b 1K™ AitQ|

erfaqigm ki3 : tmdi kiSi GKIU 91> Fbsk hv meR MQcyjy viv mitjik mstk1Y cipaig imigioK ki2iZ
JoISIiZ niq edqigmsgic MQcrjii verfb  Astk gR™ _K] etqigim ejiZ tmB me "Re ¢™v_tK eSiq
hi~itK ki3tZ geisiiZ Kiv hig] giblmn AtbK ci¥y L™ infmie evtqygim MnY Kfi ZitK kiStzZ
FCIB1iZ Kii Rietbi KgKIE mPj inL| edqigmiK ki3i GKIU elglLx Drm inmie ietePby Kiv hig|
"Re ¢™v_mgn hit” iK edqigm ki2i Drm intmie e"envi Kiv hig tm_tjv n¥’Q MQNMQjx, Rijuwb K,
KifVi eR", km", aitbi ZI I Koy, jZiNcizy, ¢ cuLi gj, tcli eR" BZ'w™ | erfqigm caibZ Kieb |
niBIWERb Gviv MIVZ | beigbthi” ki2i Ab"Zg Drm erfqigim|

erfqigm _tK mniR Drci™b Kiv hig etgMim] G Mwm Aigiv clKiZK Mimi 1eKi inimie ivbvi KR
GgbiK 1e™"r Drerthi KitR1 e'enii KitZ cwi| Gi Dreib ¢zl tek mnR| GKiU Avew cifTi
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gia” tMiei I cubi igkY 1 t 2 AbcifZ tifL cPitbr ntj edgm Drcb ng| hv biji mnith™ teriiq
Aigm] G Mwm ivori KR e’envi Kiv hig| 4/5 Rtbi GKIU criedtii ivbv I ewzZ Rijvtbvi Mitmi Rb”
2/3 WU Mi“1 tMieiB ht_O|

IbDKxq ki3 : 1bDKiq veipaig Dreb ki® e'enil Kfi ie™"r Dreitb Kiv hig| th wbDKxq reipqig cif3

ki2iK ve™r Drci”th e’envi Kiv ng fmB veipgiK ejv ng 1hDKiq wdkb| GiZ BDiitbqrigi mii_
b~ & ki2i wbDUbi rerugr NUtby ng | 1bDKiq PjxtZ GB venpar NUthv nq |

1oDKiq terpqig maviYZ ¢™v_ Z_v Fi ki3tZ 3ciSiiZ ng| Aek” 1bDKiq teipqigq fgl il tKej

GKIU 1™ sk kiStZ gaiSiiZ nq| ¢v_ kiStZ goisiiZ nij hi™ £ crigiy ki crlgr hig, Zinij
E=mc?

GLitb m n{'Q kiS1Z geiSiZ i Ges

e nt'Q Ajvi feM hi 3 x 10 m's ™ Gi mgib|

cixlv Kfi 7Ly tM5Q GKiU idkb werpgvg A_wr GKiU wbi” & kiSi wbDUb hi™ GKiU BDtithqrg

IbDKxqimiK ANVZ Kti Zinij cig

200 Mev =200 x 10 ev=200x 10 x 1.6 x 10 " J=32x 10" J ki® 1Mz

ng| thinZ idkb reiuqr GKIU keLj tenuqr, gniZi ga” tKul tKuU iepgr msNiUZ ng Ges iecj crigiy
ki3 1bMZ nq|

nmie Ki : 1kg e “IK hi® madYitc kiStZ icsiiiZ Kivmae nizy, Zintj KZ iKijilgu NoUy
ki@ Drcb ntzi? 1 iKtjylgu NoUr (1kWh) = 3.6 x 10°J

GB reiuqiq cifd ki3tK ibgis¢Z Deitq D'P Piici Kieb WiB A-BW Mimi AF'SiiY ki@ inimie
ibierQbfite cimd Kii Ab” cifT tblqi ng|] GB DER M GKU ietkl el eqjitii Pricitk Nii
eqjvtii vFZtii e@®itK DER Kti hv UieBb Niitq 1e™r Drci™b Kti| 1bDKiq reipqiq GK Ub
BDtilbgig t_tK th ki= cilgr hig Zv "k J 9T Ub Kgjv ciotq crlgr kiBi mgib|

1IKS* 1hDKiq 1e™"r Dreitb tKb™ i AtbK Amiear AitQ] 1hDKig Rijubi eR™ AiZgiTig tZRi Eq Ges
GB eR'tK ibivct™ ciiYZ KitZ niRii niRii eQi ati msiqY KitZ ngq| GQiov 1bDKiq PjitZ D'P
Zicgilv 1 Pic “Zii nq| ZB GiK Ggb ¢ v_viq “Zii KitZ nfe thb Zv mn" KitZ citi] tKitbi
“NUbi th KZ givziK Zv Avgiv tmwfqZ BDibgtbi (eZgitb BDIptbi) tPithwej Ges Ricitbi dKikgy
Gi ArfFAZy 1 K Rub]| Zte oDKiq 1e™"r Drer b critetk b mDm Mim Kg Drcb ng|

beigbthi” kii migwRK cfie I miear : Aigit™ i migwRK Rietb beigbthil” ki3 e'enitii m™i cmiix
cfie i1giQ] Avgid 1 71k Pun™vi Zjbig ciKiZK ki3 thgb Kajy, LibR tZJ I cKiZK Mimi gR™
AiZ bMY'| ZB AigitTi kiBi ciqRb tgutZ Agj” "etTIkK g v e'q Kti wet"k 1K LibR tZj,
Kajv Aig™ub KifZ ng| 1KS* Aigit™i 171k th mKj beigbthi” ki®i Drm iiqiQ fm, 1jv vetkl Kii
erfqim Dreb 1 e'eniti cjx AALji gibltK D@ KitZ ciitj mniRB Aigit™i cjx AALji tPruiv
e 1j 1~ 1qymoe nie|
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eigKj eenii Kti 1e™"r Drev tbi v 1K1 Aigiv bRi v 1Z cwi| MielVii gia'tg tmdikiSi e’envi mjF
KiiZ ciitj Aigit™i kiBi hieZxg ciqiRb AdiS G Drm t_iK tgUithi mee niel
beigbthi” ki3 e’enitii cab mieaiB ni’QNG Drm k1 niq hvlqui Ak thB| ZiQuov critek ~11Yi
niZ 1_1K 1 kiK eiPitby mae nie|
8.8 kIBigeisi

Transformation of energy
ki2 Anin GK3c t_tK Ab'gic 3oiSiZ nt'Q| G gnietk bibv NUbi cen Pj1Q ki2i goiSi AiQ efj |
ki® GKIc 1_iK GKilaKgtc IciSiZ nij I gnuetki tg ki3 fiEri tKitbi ciiezb n’Q bi

gibl, KiaiDWi 1Kser tKitbr h8¢ 1K tKithi KIR KifZ ntj wKser tKitby cipqy ev ciiezb mab Kitz
ntj kiIBi goistii ctqRb ng| GK3tci ki3tK Ab” gfci ki@ Drer'th e'enii Kiv thiZ cidi]
cKZctq, GKsfci ki@ miYB Abb'gici ki3iZ ciieiZZ ni'Q] GUB ki3i IciSi inimfe
ciiPZ| hLb tKD Ui eRig ZLb Kx ng? wkixi ndZi A0iji foik ki3 Kalgib Ziti hus¢ K kiSiZ
JoiSiiZ ntg hi mgai 1gDIRKZEC k& kiStZ geiSiiZ nfq Aigii ™1 Kitb ctek Kti| hLb KW ev Lio
fcioitbr ng, ZLb timigibK ki g= nq Ges Zi Zic I AitjiK ki3tZ gciSiiZ ng| GKIU Zior tKitli
AF'Sti imigioK reipgy NfU Ges GB mKj iespayi iimigioK ki Zior ki3tZ gciSiiZ ng hv bibwea
KiiR e"eliZ nq|

GK3fci b6 ciigly ki3 Abgic goisiZ Kitj KZUK ki@ cilgr hite? kiSi 1bZ'Zy e
msiqTYkijZv bwZ t_tK Zv Ribv hig| ki hLb GK3c t_tK Ab'gic ciieiZZ nq ZLb ki=i tKithy g
ng bv] GK e “ th ciiglY ki@ niiig Aci e “ VK tmB ciigi¥ ki@ jif Kii| cKZciq Agiv bzb
tKitbr ki mi& KitZ cwi br e ki@ alsml KitZ cwi bi] A r tetki mgifK ki® RiEdtii tKithy
2iZg" NiU br] G ek midi ¢_g gniZ th ciig ki 1Qj ARI gnuetk tmB ciiglY ki@ eZgib]
GUB k31 Aiebkizi evibzZZy e msifTYkij Zi]

ki2i msifYkijZv bnzZ : kiSi mid e iebik thB, ki® tKej GK3Ic t_tK Aci GK el GKiaKgic
cieiZZ niZ citi| gnuetki tgil ki1 ciigiY tbi” 6 1 Aciiezbig|

kiSi goiSi - Aigiv AMB rerfb cKii kiSi K_v etfiQ tm, fjv mKijB ci (i mi_ mohiKZ| A_wr
tKitbr GKUr f_K Ab'UiZ criezb mee| G ciieZbiK ki2i goisi efj| Amij cig ciZ'K ciKizK
NUbitKB kiSi gciSi infmie aiv thiZ citi | ibiP kiSi goistin Kigkil D iy - 1qr nijy:

1] hws¢K kiBi geisi @ ndZ niZ NItj Zic Dreb ng| GHIT hiS¢K ki Zic ki3Z 3ciSiiZ ng|
Kjtgi Lwj giL dv'1j wS¢K ki ka ki31Z 3eiSiiZ ng| cwb hLb cinio cefZi Dcti _iK ZLb
21Z vefe ki® mAZ _tK| GB cub hLb Sibi er b aic Dci 1_iK ibiP tbig Adm ZLb efe ki3
WZki21Z ciiYZ nq] GB cwb cevini minvth” PiKy Niiq ve™"r Drev'b Kiv ng] Gfite hus¢K ki3
Zior ki3tZ 3ciSiiZ nq|
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2| Zic ki3i goiSi : eliig BiAtb Ziici mnith” e®i Dreb Kii fijMwo BZ'w™ Pijitbi ng| GLith
Zic ki3 ¢ K kiBtZ gaisiZ nf'Q| etji idjighbUi ga” v fq Zior certni dij Zic ki3 AjiK
ki21Z goiSiiZ ng| "W rfb aiZe ¢ vi_i msthiM *1j Zic ctaqi Kitj Zic Zior kitZ geisiiZ ng|

3| AtjIK kISt Foisi - nwitKibi iPgibiZ niZ 1”1j Mig AbfZ nq| GLitb AtjiK ki Zic kiSiZ
FosiZ nfQl dil-tRjUBK tKitli Dei Ajvi wugig AdJiK ki Zior kiStZ 3oiSiiZ nql
dfUMndK KR Dcii Aitjvi ipaig dij Ak ki iimigibK kitZ 3ciSiiZ nq|

4] imigibK kiS1 geiSi : L7 Ges Rjub thgb 2, Wm, Kagv I KW nt'Q imigibK kiSi Avavi |
ImigibK eipari gva’tg LT kiS Aigii i t7in g= ng Ges Ab” kiB1Z geiSiiZ nloii mgq Aigi
“iKii KIR Ki$Z cui| BiAtb ev eqjiti hLb Rijub fciotby ng ZLb ki3i gciSi Nuig| Zior tKil |
e UnitZ tmigioK ki3 Zior kitZ geiSiiZ nq| Zior ki Averi enZi vdjigbU AtjiK kis 1 Zic
kIS1Z ge1SiiZ nq|

5] Zior ki2i oiSi - " iZK tgilit Zior ki® huS¢ K kiStZ 3eiSiiZ ng| "e™iZK Bir¢,, inUri
BZ'w1Z Zior ki® Zic ki31Z goiSiZ ng| “e™izZK etj Zior ki3 AijiK ki3tZ goiSiZ ngl
fUjdib I tIWE§ MnK hiS¢, Zior ki3 k& ki3$Z 3ci81iZ ng| mAgK 1Kl Zior ki@ imigibK
ki3iZ 3ci81iZ ng| ZwoZPuiK Zior ki3 1P5a"K kiBiZ 3eiSiiZ ng|

6] 1bDKg kiSi FciSi - 1hDKg mietgrith 1bDKig kiStK his¢ K kiSiZ gaisiZ Kiv ng| 1ibDKig
fesgrii alsm jijv ibDKig ki2i giSi rfb Aii 1KQB bg | 1hDKig PjxZ 1hDKig ki3 Ab'ib™ ki3 etk
Kt Zior ki31Z i*ciSinZ niq ARKyj Ki2i Punv AtbKistkB ciY Kii K]

"e™WZK cilqii t+kb f_tK eSi hig ki® Kifite GK3c 1_IK Ab'gic 3eiSi niq Aigiv eno Nt Aitjy
I Zic ki@ cB| cilqii t=kib Kajv 1 ciKizK Mm ciotq imigibK ki2 1 1K Zic ki@ cvlqv hig|
UieiBtbi minith” Zic ki3tK his¢K kiBiZ ISz Kiv ng hi “e™izK fRbitiUtii KEjK Niig]
GiZ Zior ki Drch ng| ewo Nti, Kj Kilbig "e™izK ewZ 1 mWi Zior kiBiK Aifjy 1 Zic
KIStZ oiSiZ Kii|

Averi Aigiv hLb niZio wiq ANiZ Kii tKithr tctiKiK Kitvi gfa” ctek KiB ZLb tKib tKib ki@
fKib tKib ki®1Z gciSiZ ng? Aigit™i kixtii iimigibK ki® niziotK Deti DVitZ KZ KifR e°q ng
hi miZioi D'P Ae “itb iefe kiSgtc Ror _iK| hLb miZio woiP bitg ZLb GB iefe kiZ Mzkij
niZioi MZki2tZ gciSiZ ng| GB Mizki3 tetikiUtK KitVi gfa” ctek KivfZ ciqiRbig KR e'eiiz
nq Ges mit_ mif_ k& ki® Drcb nq Ges tctiK, KWV I niziotZ Zic ki= Drcb nq|

ki3 gciS1iZ nlqii mgg ki mi6 er alsm br nfj 1 ki2i AebiZ NUSZ citi | thgb Aiji er Zior kiSi
gtZv Zic kiBi meUB Aigiv KitR JwitZ cwi bi|
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4.5 1lgdi
Power

Mozv kawi mit_ Aigiv meB ciiPZ] ~bk b Rietb g2y mariYZ =S MnY 1 ev Teigtbi mit_
maiKZ | weAitb fgzv k& tgi, cmi, BiAb BZ'W™ hS¢ Z_v KIR mad bKvix tKtby iKQi mif_
mikd| AtbK mgg Agiv tKitbr KR “Z mgiar KifZ PB| aiv hiK, Agiv tKitby elzj feibi
IbPZjvi viRrfil er cKi 1 1K cub ibiq Qi1 UK cub cY KitZ PB| Aigiv hi™ eijiZ 1™ 1q cub enb
Kii G KiRWU KitZ hiB Zintj AtbK mgq jMte]| Avi hiw GKIU tgWi ev citadi minith™ mivmii U'sKil
cub cY Kivng, Zintj mgq AtbK Kg jilte]

fKitby KIR KLb1 ~Z Kiv ng KLb1 aiti Kivng| KZ ~Z er KZ axti KiR Kiv ng Zii ciigic nijy
Mgzy] gib Ki ib 1 Ab "B eU GKiU Fetbi cPZjig em Kti] Zt i “Ribi fi mgb] Ziiv
1IbPZjvg 1jdiUi ~iRvi migtb Gim f°Lj 1jdU bS] 2™ i imio v~ g Dcti DVIZ nijv] iibi cP Zjig
DViZ mgq jMj 40 tmtKO Avi Aibi jj 80 tmtKU| Aigiv erj inb Aibi 1Piq teik TgZieib hi™ I
Ziiv "RibB GKB D'PZy DWi Rb" GKB criglY KIR KiiiQ] iwbi g2y telk KviY tm GKB KiR ~Z
Kti1Q] Tgzv nf'Q KiR Kivi ev ki3 geistii mii| tKitbi e “ ev €13 GKK mgiq KZUK KiR Kij Zi
Gy g2 ciigic Kivng|

KR
W2 = —
. mgq
tKitbr €'V er hS¢, Giiv ¢ mgiq w ciigy KR malb nij er ki geiSiiZ nij fgZv P nie
P (4.4)

t
flgZi K thB| KRB 1gZi GKIU T <jui ink|

—~ . =~ KR .=
v lgZi grllv — -Gi gilv
g gz g 94 giiv]

KR _ej xmiY _ i xZiY xmiY

Wi =

mgq mgq mgq
3 i xmiY xmiY B fi xmiy?
©omgg’xmgg  mgq’
2
~[P]= l\fg =ML'T *

GKK : KiR1 GKK1K mgiqi GKK i"1q fill Kii flgzZii GKK cilai hig| thinZ KitRi GKK Rj (J)
Ges mgiqi GKK nijv tmiKU (s), mZiw YgZii GKK nte Rj/imtKU (Joule / second)| GIK IquU
ejvng] 1qUiK W itq cKik Kivnqg|

GK tmK$0 GK Rj KiR Kiv er ki® gcistii niitK GK Iqu etj |
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1W=£=1Js"
1s

g Le 1QU GKK nlqig AtbK mgq Gi tPigq niRvi,Y eo GKK iIKtjvlqu e'eni Kiv ng]|
11Kjvlqu = 1000 1quU

Zig ngfZv KLbl Ak gz K v 11b K3Z cii] AiM flgZi GB GKKWU e'eni Kiv niZi] GLbl
AtbK mgq Mo e fgwiit 1gZi eSitbii Rb™ GiU e"enii Kiv nq|

1 Ak fgzr = 746 1qU]

Zig 1K Kt gvlgU NEi K v Tib10r? GIU Kx eSig? Amij GIU KiR e ki2i GKiU GKK| Aigiv eno Ni
KjKiiLiby BZW 1Z e'eliZ ve™"r kiBi 1e™'r 1ej GB GKiK critkia Kii _wK| GK iKijvlqu N ejiZ
eSig GK iIKtjvlgqu Tgzmaib tKitby hs;, GK NEv afi KR Kitj th ki e'q nq 1] tKitbr enZi Mg
60 1qU tjLv _Kii A_ G enzil oiZ tmiKiU 60 Rj Zior kiStK Akji 1 Zic ki3iZ 3ciSiiZ Kii|

tKitr "e™1ZK cilqii t=kibi Tgzi 200 tgMilqU ejiZ eSig H cilgi t=kbil ciz tmikiU
200000000 Rj Zior k@ miein KifQ] G Zior k3 Aigiv eno Ni, Kj KiLbv I Aidm ArijiZ
e‘enii KiQ|

MiYiZK D niY 4.4 : 70 kg Ffii GK €3 ciZi 25 cm DP 301U imio 15 s -G DViZ citib] 2i
M9Z1 KZ? (g=9.8 ms %)

- GLtb,
AgirRib, e'3i fi, m=70 ke
p_KR_Fs ej, F=¢e13i IRb = mg
mgq t =70 kg x 9.8 ms
686 Nx7.5m = 686 N
B 155 miY, s =30 x 25 cm = 750 cm
=343 W =7.5m
. mgq, t=15s
DEi : 343 W fgzi, P=2

Ki 7L tZigin <t ev emvi ev tKvtby “vgvtbi Q™ IWi ymiod msL'y MYby Ki| cizil imioi
D'PZi t <fji mnith” 1bYq Ki| Gi f_K Qi™i D'PZy KZ wgUii 1bYq Ki| iU fgikibi minith”
tZigui Fi KZ wKijiig Zi wbbg Ki| tZigii FitK 9.8 "t ,Y Kifj tZigii IRb KZ bDUb Zi
cite] Gi ci Zig °%o Qt™i Dei IV] <c IguiPi minth” Q™ IWii T mgq ibYq Ki |

tZigri KZ KiR nte tZigii 1Rb x fgU D'PZi|
KZ KiR |
g mgq

tZigii eUf™ i mi_ wbtq GB KgKIEW ciiPijbi Ki Ges zit™i mt_ tZigi fgZr Zjbi Ki|
tZigii Kitki metPtq 91gZierb ik v_nU 1K?

tZigii g2 nte tZigi tgU KZ KIR =+ tgil mgq A_wr
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4.6 Kg T2
Efficiency
ki® gcistii mnigZig Aigiv b b Rietbi ciqiRb tgUB| thgb fcilitj mAZ imgibK ki
MZki31Z geistii giatg Aigiv BiAb PijitZ cui | ki3i msiqIYkijZi bwz Abmiti tKitby BiAb f_tK
tmB crigiy ki3 Aigit™ 1 crlqu DIPZ th criglY ki® BiAtb ¢ E ng| 1KS* GUI t~Li hig th crigiy ki3
BiAtb c*E ng me B Zii tPtq Kg criglY ki3 jif Kiv hig] GIU cabZ ng GB KiitY th BiAtb
NIY efji rei“f th KIR Ki$Z nq, Zv Zic ki®gfc AcPq ng| BiAb f_iK th ciigiy ki3 cilay hig
ZitK JF KihKi ki@ etj] GIYIT kii mgiKiY “voiq
CE ki@ = jf KhKi ki3 + Abfite e19Z ki3]
tKithv hiS¢ i Kg™ 1121 ejiZ eSig, hiS¢ th ciiglY ki3 ¢ b Kiv ng Zvi KZ Ask KihKi ki3 inimie
cilgr hig] mZivs, Kg 9121 ejiZ gl th KihKi ki3 cilgi hig Ges fgl th ki3 ™ Iqv nigqiQ Zii
AbciZiK eSig| GIK miariYZ kZKivinimie cKik Kivnig K]
s J T KhKi ki@
Kg VZ =—Q0— x 100 % 4.
g ¥zln igl c'E ki@ x 100 % (4-3)
GKiU miaviY ve™"r Dreib tKb™, AtbK artc ki2i geiSi NiU| GB gciSi Kajy, tZj, cKiZK Mm
el BDfiibayg f_tK Ti* Kti 1e™r ki® cilqi chd PjiZ _wK]| L tiQ ki2i GB IciSimgini 14T
¢ E ki3i cig 70 % ch3 AcPq ng Ges Zic ki3gic niitq hig]
CE ki3i tKej 30 % 1kl chs e’enithill” Zior ki3Z gei81iZ nq| mZiws Aigiv ejiZ cui th
Drerb tKb™ i Kg™ 121 giT 30 % |
MiYiZK D niY 4.5 : GKiU 50 N IRtbi e “tK 5 m D'PZiq DWtbvi Rb" GKIU “e™"iZK tgili
eenvi Ki nijv] GU 65 J Zior ki2 eenvi Kfi|

(K) tglUi KZK AcPgKZ ki3i ciigiy KZ?
(L) fgiUtii Kg™ 121 KZ?
(K) GLitb e'igZ ki@ = KZ KiR = eJ x miY = IRb x D'PZy
=10NXx5m
=501
mZis AcPqKZ ki = mieiin KZ ki3 Ne'igZ ki3
=65J-501]
=151
_ )T KhKi ki3

L) Kg'VZiin==—————— x 100 %
(L Ke'y2in gl c’E k= * ’

= >0J x 100 %
65]

=76.92 %



84 c’v_ieAib

AbmUibN 4.1

imio 1" 1q 150 DIV ikl xi gz bbg]

DITK" : Y192 wbYq Ges ibiRi 1evfb mgtq ctqMKZ fgZvi Zjbi Ges Actii TlgzZvi mi_ Zjb]
hS¢cnZ @ vgi Nio|

KdR1 aviv :

1. GKW “vjb WK Ki (1zbZjit_tK QqZjvi gta” nij fitjvng)| tmil tZigri ~<j, emi ei th
tKitby Feb niZ citi|

GB “vjvtbi Q™ DVii imioi msL'v MYby Ki |

GKiU imioi D'PZy 1 <iji minith tbYq Kti ZiK wmiod msL'v g Y Kii Qi i fgl D'PZy
IbYq Ki|

GKiU 1qU tgikibi (IRb gicii hS¢) mnith” tZigvi Fi 1bYq Ki |

Zig hZ 1Rt citiv t™$to Qit i Dei 1V]

_igv Nioi minvth™ Qit™ TWi mgq 1bYq Ki |

Gi ci zig At T ™5to, tRiti tniU, FueKfite tntU Ges At T AT intU GKBFite Qi
Vil mgq 1bYq Ki |

8. bt QK Abmiti ciZiIiT 1Zigvi YgzZy fei Ki|

AbnUitbi QK

w

No o ke

tZigii Fi, m= kg
Qi 1 DPZy, h= m
AFKIR ZiY, g=9.8 ms™
oV t*$oi cKiZ Q4> DVii mgq, Sz = mgh W)
(s) !
1 fRiti 1 $to
2 AT 8o
3 fRt1 tniU
4 “NfweK fite tniU
5 At T tniU

9. tlerfb mgq 1Zigvi g2y verfb nijv Kb, Zv AijPby Ki |
10.  GKB fite o3 Zigii eUt i TgzZvi mt_ tZugii TgZii Zjbi Ki|
11, tZigi Kitki metPiq teik Ges meiPtq 91gZv ciqMKvix cPRb vk Tv_xi big ijL|

AbmUib - 4.2
evtqigm t_1K evtqiiim Drer bl
DITK" : beigbthill” kiSi e’enii ¢ kb

hS¢cwZ/DeKiY : thei, PDiji ZI,KidVi tor, cu=K e KitPi eo feiZj (ev jetiUnizZ _iKij
KibKvj di-), KK, bj BZ'w™ |
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KR aviv :
1. feiZiyi gfa’ thei, Z1,Kivi fovi 1igkY Ges cib 1 t 2 AbcitZ bil |
2. Geii bj jthy KK v 1q teiztji ev dit-i gL eU Kti vl
3. biji gLl KK iq fitjv Kti eU Kii “vl |
4. teiZj e dv-wWiK Niii GK tKiY tifLl “v|
5. T GK'bci biji giLi KK miitg L Mwm fei nfQ K by |
6. Mm tei nij biji giL RJS v qikjBiqi KuV ai] |
7. Mvm Av,b Rjte |
Abkij bx

eliibePbx ck :
1] Ki#Ri GKK tKibiU ?

(K) Rj (L) 1bDUb

(M) tKjirfb (N) IqU
2] CKiUe “iK Uib Ub Kifj Gi gfa’ tKib ki® Rgy _itK ?

(K) Wz ki (L) refe ki

(M Zic ki3 (N) nmigibK ki3

3] mTiii GKiUe “tK 20 m, 30 m, 40 m | 50 m Dcti ivlv nijv] tKib Ae "itb Zii iefe ki@
mefPiq ferk?
(K) 20 m (L) 30 m
(M) 40m (N) 50 m

ibiPi 1jL T Abmiti 4 15 bs ctki DEi vl |
Y

10
% 5 E
s == 1000 kg
0 t Sec X
o

4] 1jLPETH tKib Astk teM mgtqi mgibcitZ eix cig N

(K) OA Astk (L) AB Astk

(M) CDAstk (N) DE Astk
5] mieVP MZ ki® KZ ?

(K)1.25x10°J (L)5x10*7J

(M) 1.25x10%7 (N) 62x10°J
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6] kii msifTYkijzi bnZ t K cilgrhig N
(i) ki m6 1 iebik biB| gnwetki tg ki3 ibi" G 1 Acriezbiq]
(ii) Abeigbthi” ki ~Z wbttkl niq hite, ZiB beigbthil” ki® e’enii KifZ nie|
(iii) ki3tK 19V KifZ Gi KihKi e'enii Ges imi=-g jm Kgitby Rini |

1btPT TKvbiU mVK

(K) i (L) ii
(M) iii (N) i, iill iii
mRbkyj ck

1] 40kg Ftii GKIU eijK Ges 60 kg Ftii GKRb heK GKiU Fetbi bPZjy 1 1K GK mit_t {0 Ti
Kti 1750 GKB mgtq Qi i GKB Righiq fciQidjb] 1-5toi mgqg DFtqi teM 1Qj 30 m/minl|
(K) flgZiiK ?
(L) 50J KiR ej1Z Kx eSiq ?
(M) hetKi Mizki= 1bYq Ki
(N) Q™ DWi 1914 “Rbvi gZy mgib 10§ Kby MiYiZK hi3mn hiPiB Ki

M. maviY ck
1] GKU t qkjB Gi KuV 1~ qkjB e - 5N efj Nlvnijv] KuViUiK 5 cm Uibr niji|

(K) KV NIHZ KZ ki3 e°q ntjy ?
(L) KuV UbtZ hi™ 0.5 s mgq juiM Zintj KZ fgzi g ?

2] GKU Rjwe™"r cKiii viRfvi mg™ mgZj f_1K 800 m DPiZ Ges cvlqi f+kbiU 250 m DP{Z
Aei”’Z| 1iRrfitii cib cBici giatg Gim cilgii t=-kibi UieBb Nig| riRrfiti 2x10°
Ui cub AQ] hit 1 wjWi cibi Fi 1 kg ng, Zte viRrfitii cubiZ KZ wefe ki3 mAZ
AiQ]

3] 40kg ftii CGK ejKimio 1" tq 12 s Q™ DiV] imiotZ atci msL'v 20 WU Ges ciZiU avci
D'PZi 20 cm]|
(K) H eljiKi IRb KZ ?

(L) eiyKiU tgW KZ D'PZiq AktinY KiiQg ?

(M) Q™ 1VIZ tm KZ KIR Kij ?

(N) imio 1°1q 180 DVIZ tm KZ lgZv KiR jilij ?

4] thmKj cilqui kb Rielk! Rijub e'enii Kti Z¢™i Ptq 1bDKig ki® Dreytbi GKiU g Teo
mieay ni"Q th, GtZ bniDm Mvm Drcb ng bi|

(K) 1bDKxq ki@ e"eniti Ab'Wb™ miear, 1jv Ki Kx ?
(L) 1bDKxq ki3 e'eniti  Amiea, Tjv Kx Kx ?
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cAg Aa'iq
cvi1Ae vlPc
PRESSURE AND STATES OF MATTER

[Aigiv ¢ vi_i wZbiU Ae "vi K v Rub-Kivb, Zij 1 eigexg] ¢ vt i Aiv GKIU Ae vAviQ hVI big
CcRgi] Zij 1 eigerg c’v_ mniR cewnZ niZ citi etj Gt ifK cenx efj] cemt Pic cib Kii|
cend PictK KidR juliq AtbK KIR mniR Kiv hig] c™vi_i GKiU 1etkl ag nijv i "iZ “icKZi]
eZgib Aa'vtq Aigiv G me 1ielq ibiq AitjiPhi Kiel]

GB Aa'iq ciV tkil Aigiv-
ej | t91Td1ji ciieztbi mit_ Piici ciiezb €Ly KitZ ciie|
NbZ €LV KiiZ ciie|
““bi"b Riethb NbiZi e"enii €L KifZ ciie]
eiqgEtji Pic €LY KitZ ciie|
Zij “Itoi D'PZy e'enii Kti eiqgEjig Pic crigic KifZ ciie
D'PZi eri mit_ eiqgEtji Prici ciieZb retklY KiiZ ciie]
Aenilqii Dci eiqgEjig Pici ciieZb ietklY KitZ ciie]
I7i Zitji gta’ tKithv iey"1Z Pidci iwkgyjy crigic KitZ ciie]
Zitj 1bgi¥Z e “1 EafglLx Prici AbFiZ €L KiiZ ciie]
< 1Kb cibizZ fitm Zv e\ KifZ ciie]
eisjit"tk thict_ “NUbii KiiY ietklY KiiZ ciie]
cmiKiji ml €LV KiiZ ciie]
c'miKiji miTi eenwiK wuay ¢ kb KifZ ciiel
ciob I 1eKiZ e KifZ ciie]
tKi mT €L KitZ ciie|
¢t i AieK MZZE 'L KitZ ciie]
c i 1 ciRgr Ae v el KiiZ ciie]

N e WD e

= O
o -

el
N =

N el
No ok~ w
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5.1] Pic I 1Tdj
Pressure and Area

Zig "B citg hZ mniR “woiq _WKIZ cii, GK citq Kx Zv cii? niBinj RZy cti tKD big guUi Dci
1"1q nij RZv gwli gia” 1 te hig| Avevi hi™ tKD Pibyv Zjulqijv RZy ctib, Zte Zi gwUiZ e bi|
Pitci ZiZig'i KvitY th GUrng Zv Aigiv T Le]

IPT 5.1
tKitbr &< i ciZ GKK t91Tdiji Dci jufite ch3 ejiK Pic etj| aivhiK 4 19fTdiji Dci wuqiiZ
joftech3ej F

. F ej
Zintj Pic, p =~ Air, Pic = MMdj

JTYig th, 197Tdj 4 hZ Kg ng, Pic p ZZ teik nq Ges ej F hZ teik nq, Pic p ZZ teik nq]

DY

i)  GK fctitKi mPrijy giLi t91Tdj Le Kg| 2B KW Rizig tKitbr Ztji Dci mPitjyv gLl fitl
tctifKi Plov giig ANiZ Kifj mPiigv grig AfcKZ teik Pic cto, dfj fcfikil mniRB
e “Wi gfa’ XiK hig|

i) Quii avivtjy ciSZi t91Tdj Le Kg| ZB tKitbi e “i Dci aivijv ci8ZiVIK ati ej ciqM Qi
ciS elei e “1 Dci feik Pic cto] dij e “w mniRB Kb hig|

IbiR Ki :
GKiU ZqT avivtjv Aiich Ges GKiU tHizv Arjich ibig KR 1Q™ Ki| tKibiU v 1q
1I0” KivmnR? €L Ki |

Zr2 aivijy Aijictbi Plovgiig ej v ij mi* g 1q ferk Pic AbFZ ng|

2y Ajictbi Plov gv g ej w1 tHiZi g ig AZ Pic AbFZ ng bi| dij avivtjv Aijichb 1" 1g KIMR
Q™ KivmnR|
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hiPB Ki :
mgib BiUi iv Ziq Lwj cidq nilv Avi BUT tLugi Dei w™ig niv] tKibiu Kémia™| e’y Ki?

Pitci GKK

efji GKKIK t97Td$ji GKK 1 g fitl Kitj Prici GKK crlqrhig] AZGe Pici GKK N m™| GiK
c'miKj (Pa) eij]

- 1Pa=1Nm>.
ciZ 1m® t9Tdtji Dci 1N ej jorfite iuqr Kitj th Pic ng ZiK 1Pa etj|

MaVIZK D niY 5.1 : RZy citq tKitbv gingvi Fi 50 kg| Zvi RZii Zjvi t91Tdj 200 cm? nij Pic
fei Ki|

Aigiv Rub
oW = 1gr AlQ, Fi, m =50 kg
Pc,p=7=7 ej, F=W=mg=50kg x 9.8 ms™
=490 N
___4%ON 4 Rzii Zjyi t1dj, A =200 cm?
= 4 2—2.45 x 10" Pa J J! cm
200> 107 m =200x10™ m?
5.2] Nbz
Density

fKitby e “ th Rigi Rto _itK Zi#K Gi AigZb etj | mgib AigZibi GK UKiv KK Avi GK UKiv fjiny
cibiZ 1Qto 1 "Ly hite KK UKiv tFim AdQ Avi tjinvi UKiv Wie tMEQ|miavi YHite ejv hig KiKi
tPiq tjinvi NbZ terk ZB Wie tMiQ] Amij AigZb mgvb nij I hvi NbZ teik tmiU Fvix A hii NbZ
Kg tmiU nijKy] tKatbre “i GKK AigzZibi FitK Zvi Dernibi NbZ etj| NbZ c™vi_i GKiU miaviY ag|
NbZ € i Devib | Zicgilii Dei ibFiki |
NbZiK p Giiv cKik Kivng| m Ftii tKithi e “i AigZb ¥ nij, NbZ p nie]
m_ e “ifi
P=7 e “i Aigzb (5.2)
NbtZi GKK kg m™

KR :

S RM bl hii™ 1 AigZb mgib] GKiU RM cib @viv F1 Ges GKiU ga @viv cY Ki | niZ v tq DVil |
tKibiU fvix gib ni'Q?

ga iz RMU teik fvix gtb nie KiiY gai NbZ feik]



Kigkiu c™v_ I Zvt™i NbZ :

cl_ NbZ (kgm™) |c’v_ NbZ (kgm™)
eiq 1.29 cilb (4 ° CG) 1000

KK 250 o 7,800
iMmib 1260 (@] 10,500

eid 920 fmiboy 19,300

tZigiv 1bdgB gZ miMiii (Dead Sea) big TibiQi] GUr RWith
Aei ’Z] jeY I Abb" Ac’e" iglkZ _vKvi Rb™ GB miMtii cubi
NbZ GZ teik th gibl tmLvtb Wie bi|

““bi"b Rxetb NbiZi e'enii:

lerfb Abovibi DifiabiiZ  tejb Doviby nq| GB fejibi gia”
nBIWIERb Mm K] niBIWiHRb Mvimi NbZ eiqi NbiZi tPiq tek
Kg| 2B GB MimFiZ nijKv tejb mniR Dctii v 1K DIV hig|

ie™"r Pij tMij Aigiv AtbiKB AB.ic.Gm e'ienii Kii _wK] GiZ eo
eUni K| MioiZ er gBiKI Abic eWni K hif™itK mAgr tKil etj] GB mKj tKitl e'enZ

mijidDiiK GimiWi NbZ 1.5 x 10° kg m™ 1 K 1.3x10° kg m™| niBtWwgUii v"tq gitS gitS NbZ
fgic °LiZ ng| NbZ terk nij tKilr bé nig hig] G Rb gitS gfa” ctqiRbxg cib 1™ ig NbZ WK
iILiZ nq|

FitjviWg cubiZ Wie hig iKS“ cPiiWg cibiZ fitm| cPviWigi NbZ cubi tPiq Kg ety Zv fitm]
MIYIZK DiniY 5.2: 2 m® AigZibi Zitji Fi 2000 kg nij Zitji NbZ KZ?

Aigiv Rub, Qv AQ
fi " i, m=2000 kg
NbZ,p=m=—V Agzb, V=2 m’
NbZ, p=7?

2000 k
~ = %= 1000 kg m*

5.3 eqgEtji Pic

Atmospheric pressure
GB ci_ex eiqgEj @iiv crie’3] eiqgELji IRb AtQ| ZiB eiqgEtji Pic AitQ| ci_eictd GB Pic ciZ
eligUiti cig 10° N| GKRb cYeq < gibtli tini 19T1dj 1.5 m” aitj eiqgEj Zvi t°ini Dci
1.5x10° N ej ctqM Kti| Zte gibtli kixtii vFZti 1131 Pic eBtii GB Pic Afcqly mgib” feik etj
gbl maviYZ eiqi GB Pic Abfe Kti bi|
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eiqgEj 2vi IRtbi Rb™ fctd ciZ GKK t9Tdij jo'fite th ciigib ej ciqM Kti ZitK H ~itbi
eqgEjiq Pic efj|

Uritmiji cixflv I eiqgEjiq Piici crigic

cig GK igWi o, GKgL tLijv Ges mlg emh3 ci KiPi bj bl |
bjw 1eT= cii~ @iiv cY Kii KiPbiji tLijigl A0 g AUiKig
bjiUtk D& Kti GKIU cii~cY cifTi gta” Werl (PT 5.3)] Geii AQj
miiq bjiK Liov Kii v e'e "y Kifj 1L hife cii™ 1KQ i thig Gim
I*1 niq “woiq AMQ| AiciZ i6iZ gib nie th biji fZtii cii™ Zo
Aicbi-Aicib “wotq AiQ, 1IKS“ e Ite Zv bg| eiqgEjiq Prici Tib a0 o ol

G3c n¥'Q| ciTi ciit™i Dei eiqgEj me™v Pic "1'Q] GB Pic ciit’i IP15.3

ga’ r"iq mAwjZ niq btji vFZti DalgiL gy Kii] GB PicB biji

FZti cii™ ZeiK afi idL] GB Pic bv K:j ArfKili Rb™ biji vFZEii cii™ wbiP thig AmZ|
mZis eiqgEjig Pic = btji i Ztai Pic] maiY t91{T biji vFZi th cii>"Ze Kte Zii D'PZy
cig 76 cm A wr eiqgEtji Pic 76 cm DP cii " ZotK ati iLiZ mY[g| Gfite Zij ~Itoi D'PZ
e'envi Kt eiqgEjiq Prici crigic Kiv hig|

KiPbtj th cii™ Zo “woiq K Zvi Dci biji e ci8Z chSZ b kb'| GB Tb™ “vbiK Uritmij i
kb™ b etj| GLitb migib™ cii™ el _viK| eiqi Prc crigic Kivi hS¢ 1K e'dingUii etj|

5.4] D'PZy I elqgEjiq Pic

_ Altitude and atmospheric pressure

elqgEjig Pic 1bFi Kii eqgEfji D'PZv Ges eiqi NbiZi
Dci| fcid A_wr mg™ mgZij eqi maidY Pic nijy 76cm
cii” Ztai Pici mgib] fcidi mg™ mgZj t_iK hZ Dcti DI : : , :
hiq ZZ eig"Ztni IRb Ges NbZ DfgB nm cig] GRb" DPzy | © 10 20 30 40

— Height above sea level, (km)

pheric &
(o))

pressure

Atmos;

—

eWi mVi_ mV¢_ evqgéWjXq PVC Kg nql Gf\liié CeZkil/Zi “Variation ir\lvﬁthi;tsifurg:-ic pressure
Dcti eiqgEjig Pic mg™ mgZiji Pdci cig 30%]| tmRb" teik P1 5.4

D'PZiq DVij km-ckim tblqr KOKi ng| Aweri feik D'PZiq eiqgEjiq Prici tPiq gibtli i3Pic teik
1K etj biK rig i3 cotZ citi]| ARKij iegib hLb teik D'PZii ibgPic AAj "1q Dio hig ZLb
Gi AFS$Zti hilid™ i meart_ vFueK Pic eRig iwLii e'e”"v Kiiv ng|

fco 1 tK hZ Dcti DVi hig ZZ eiqgEjitZ Pic Kg| D'PZii mi_ eiqgEjiq Piici ciieZb tjLIPET
t~Litbv nijv (PT 5.4)]

5.5] eiqgEjiq Piici crieZb 1 Arenilqy

Change in atmospheric pressure and weather
tKitor ~ith mgtqi mi%% mi%s eiqgEjiq Pici ciieZb NfU| Gi KiiY eiqiZ Dei’Z Rjiq erf®ui
crigiYi nimer Z_v eiqi NbiZi criezb nq| Aigiv eiqgEjiq Pitci crieZb eStZ cui e'dingUitii
cii” Zioi D'PZi ciieZb 1L
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1] ewtingUtil cii™ Zioi D'PZy aifi ati KgiZ _Kij teriSy hite eigfZ Rjxq en®li cigiy
arti arti eofQ] KiiY Rjiq el eiqi tPig nijKi| GHIET eiOCiZi mavebi AfQ]

2] nvir b cii>"Ztei D'PZi Le Kig hig Zte eStZ nte Piin*K eiqgEtji Pic mnmi Kig thiQ
Ges H it wbgPvici mid nigiQ| cikeZr D'PPici ~"wb t 1K cej feiM eiq H ibgPici
AAtj QiU Amte| mZiws Stoi mavebi AitQ|

3| eitingUti cii®Zioi D'PZi arti arti eiotj eSiZ nte eiqgEj 1K Rjiq e®i AcmwiZ
ni'Q Ges T@< eiZm tmB "1b AvaKii KiQ| mzZiws; Aienvlgr 1@< I cii <vii _Kie| Gfite
eiqi Pitci criezb evtingUii GiivibYqg Kti Arenilgvi cevfim £~ 1gv hig|

5.6] v 1 Ziiji gfa’ tKithiie>"$Z Pic
Pressure at a point in a liquid at equlibrium

Zij cvi_i FZii tKithr 1e°1Z Pic ejiZ WK H e i PiiriK ciZz GKK t91Tdiji Dci jofite
AbFZ ejtK eSig] 5.5 bs PT GKIU citT 1KQ crigiy Zij ¢ v_ AiQ]

aivhiK, cfTi figi 191dj = 4 e
ZitjiNbZ = p |

Zitji MRizi= h
AFKIR ZiY = g SEES I S LS
Agit Rib, Pic = ej + 11Td] oo :ih::::
GLib A 19/Tdtj ch® ej = Zitji IRD P L
= Zitji fixg B
= Zitji AigZb x NbZ x g —

= Zitji 1971dj x Zitji W21 <NbZ x g o
=4hpg

wPic,p=Ahpg/A
el Pic,p = hpg (5.3)
Awevi thinZ g aeK ZB, p oc hp

A v i Zitji AFSE tKitby i 1Z Pic Hie i MFxiZy | NbiZi
mgibcwZK| mZis Zitji MfiZi eioij Pic efo Ges NbZ eioijl
Pic eito] MfxiZi eiofj Pic erto weaiq IPET teik MFiZii Q™ 1 1K
IbVMZ Zitji teM teik (PT 5.6)]

MAYIZK D™ wniY 5.4 : GKiU cdT tKtinmb AQ| tKtiwmibi

DciiZj t 1K 75 cm MFiti tKitby ie™1Z Piici gib ibYq Ki | PT5.6
tKtiwmibi NbZ 800 kg m™.
Aigiv Riib, = 1q AQ*

p =hpg Zitji Mfiz,

h=75cm=0.75m
Zitji NbZ, p=800 kg m™
D: 5880 Pa Pcp=27

=0.75 mx800 kg m~x9.8 ms™ = 5880 Pa
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5.7] ceni Pic I cezy

Pressure of a fluid and buoyancy
th ¢™v_ ceinZ ng ev niZ citi ZiK cenx (fluid) etj| Zij 1 egerq G "B tkiYi ¢'v_ cenii AST3|
ceinid Pic: tKithy Ztj i Ae g 1K ceini Zvi oiZ GKK 191Tdtj jofite th ej ctgM Kii Zii

gibtK cenii Pic efj] hiw GKIU Ztji 191Tdj 4 Ges cenx KZK jofite ch= ej F ng Zintj Pic,

F
P=y-

ceZi : cubcY GKU KjimtK cubi gta” mithi hZ mnR, cuwbiZ by titL mivtby ZZ mnR bq| cubi
gta” WeS Ae "ig Kjimil tek nijKv gtb ng KiiY Kjimi Dci GKiU DaVgLy ej KiR Kii|
Zij eveigerq ¢ i AwikK ev malYfite ibgi¥saZ tKithv e “i Dci Zij er [70775 ;ﬂ-;;; 1

eigerg c’v_ jorfite th DaVglLy ej wuqr Kti ZiK cezi etj| cezZii gib [ ppoyws il

e “i1bgi¥aZ Ask KZK AcmwiZ Zij eveigexq ¢ vi_i IRtbi mgbng]  |----

cezigb: e

Zitji gia’ tKitbr Kivb e “1K 1bgi%Z Kitj e “i ciZ e 1Z megLx Pic 11
AbFZ nte| aivhiK A ¢ 10t i Ges h D'PZii GKil imij Uri PQRS| GUi p
NbiZi cemitZ madY bgi¥szZ AQ (PT : 5.7)] Zitji g2 Zj K mjOrtii
Dctil Ges 1biPi cibi MFiZvh yuig hy 1 hy
MZis h=h, - h,
mij Ortii Deri ¢ PO-G Zij KZKibgglxej, F; = Ahpg
mijOiinli tbg cd SR- G Zij KZK DalgL ej, F> = dhs pg
mijUitii epctd Zij KZK ch cikPic ci (i ieciiZglx 1 mgib veaiq bikP niq hig|
mZis jia Da¥gL ej e ceZi -

=FrF

=Ah; pg —Ah; pg

= A(hx>-hy) pg

= Ahpg

= (hd) pg )

=Vpg, [ V =hA =mjUtii AigZb]

=e “ KZK AcmiiZ ceni IRDb]

mZiis 1hgi¥Z e “i Dci uqiiZ DaYgly ej ev ceZi e © KZK AcmmiZ cemnti IRtbi mgib| GB
EalgLi etji Rb'B Zitj ibgi¥Z e < IRb niivg etj gtb ng|

5.8 e i fumb 1 1bg%ib

Floatation and immersion of a body
I7i Zitj tKithie “1K tQto r"tj e “wi Dci GKB mi%2 "W ej wuqv Kii-
11 e “i IRb w; LiovibtPi v 1K ipqr Ki

PT : 5.7
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2] bg®azZe “iDci Zitji cezv w, Djefite Ictii i K g K|
e “i fimb 1 1bg¥tbi 11T iZbw Ae i m6 niZ citi- R
K) hi w,;>w,nq, Arhi™ e “i IRb Zitji ceZii 1Piq teik nq --J4fF---
Zinij e © Zitj Wie hife] -
GiI{T e “i IRb e« KZK AcmwiZ Zitji IRb Atcqly teik] CCZC-w-C-ZC:C

L) 0 Wi=wnq, AJre i IRb Zitji ceziimgb ng Zntj o= o
e “WU Zitj malY ibgiaZ Ae vq fimie] GiYIil e “i IRD,
e “ KZK AcmwiZ Zitji IRtbi mgib]

M)  hit W, < Wyng, Ar hi® Ae“i IRb Zitji cezii tPiq Kg ng Zinij e “WU Zifj AwikK
bgi¥aZ Ae *iq Fiim| Giqitl e “i IRb e “ KZK AcmwiZ Zitji IRtbi tPig Kg|

5.9  AuKigiWimi mT . |

Archemedes’ Law

Agt™ i ¢ZinK Rietbi AFAZi t 1K 1°LIZ cB th tKith Kivb e 1K

cilbtZ Wertj niév etj gtb ng| Gi KiiY WeS e “i Dci GKUi EafgLi ej e

ceZi KIR Kii | iILoce Z2iq kzZiadZ WK ~ikibK AwKigim Awe@<ii Kiib

th, tKibi e “IK v i Zij A e elgexg ¢ vi_ AsikK er madY Weiij

e “W 1KQ IRb nvivg efj gib ng] GB niiviby IRb e “Wi Gy

AcmwiZ Zij eieiqexg ¢ vt _1 IRtbi mgib]

ciiflY : GKw e “ bvl hii IRb Ribv] Gevi e “iUtK GKiU nijKv miZiq teta Kibig Kibig cib iz
eo 1eKifii gta” Werl | Gi dfj vKQ cub DciP cote| cubiZ ibgi%aZ Ae *iq e “wi IRb bil | Ribv
IRb t_tK GB IRb ietqM Kti AiciZ IRb nim fei Ki| Gevi DctP cov cubi IRb tei Ki| "L hite
e “i IRtbi AiciZ nifmi criglY AcmwiZ Zifji IRibi mgb| Gfite Aigiv  AnKigiWimi buZi
GKUirmnR cgiY tctZ cwi|

inmie Ki : GKiU AigZiKii  etKi Zjt tki 19TdJ 25 ecm?, GIK cubi gia” Wevtby niji] cubi
NbZ 1000 kg m™| cwbi DeiiZj t_iK etKi Dctii ctoi MfiZy =5 cm, eiKi D'PZi 2 cm. nij
1] etKi DcriZtj cubi Pic p; tei Ki

2| eiKi Zji ik cubi Pic p, fei Ki

3| efKi Dciiztj cub K ciigiY ej cigqM Kife?

4] eiKiibgZij cub Kx crigiY ej ctqM Kite? djidij tZigii gSe jL|

eisjit tk thict_ “NUbii KiiY:

Aigit™ i 171k cigB thi-"NUbi NiU| GKUr théhib hLb “Zii Kiv ng ZLb Zvi AKIZ 1 AiKii Ggb nq
th cubtz fimitj WeS AskUK KZK AcmwiZ cwbi IRb toShitbi IRtbi mgib] GLb hZ hilx DVie
77 tbéhibil Frix nte Ges cibi gfa” WetZ Kie| aiiY Tgzii tesk hilx DVij tmUr Wie hite] thinZ
b MZ tmZ K, XD K ZB aiYYlg2Zii 1Ptq eis 1IKQ Kg hilx ibiq ev Arenilgii mzZK mstKZ
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AbmiY Kti mzKKzii mi_ thihib Prjitor DiPZ| théhitbi TwcY b-vi Rb'l AtbKmgq Fitky
crieiZZ ntq “NUby NUig] KLb1 Aizii = hillx ntq thShitb DVi VK bg

5.10] cmiKiji mT

Pascal’s Law
tKvtor Aie™ Zij er eigerq ¢ vi_i tKithy Astk Pic cigqi Kitj tmB Pic mer K mAwjZ ng| ¢'miKj
Prci G mAijb maitK ibtgi® mT ¢ b KtibR
Aiet cifT Zij e eigerq ¢ vt_i tKitby Astki Dci eiBti 1K Pic ciqi Kitj tmB Pic 1KQ gil by
Kig Zij ev eiqerq ¢ vt_i mer K mgiofite mAnjZ nq Ges Zij e eigeiq ¢ vt _i msjM ciTi Mig
Jjofite ipugiKti|

cmiKiji miTi MiYiZK L' : ejemuKiY bnz

Aew Zij ¢ ii_i 1 Zg Astki Dci ic=b @iy tKithi ej ctqi Kitj Gi enkg ic<b tmB etji
el,b telk ej ch3 niZ citi| GiK ej emxKiY buZ efj|

aiv hiK, C; 1 G, “wWmgQi (PT 5.10)] G i ¢ 1°0f i 11Tdj h_ypig A, 1 Ax] mijQvi "W
GKIU bj @viv msh= Ges ctZ'K mijUrti GKiU Kii ic=b worQ”fite jitor AQ] GLb mijOvi
th tKitby Zij c™vi_ cY Kii hi™ fQU ic=ib F; ej

ciahl Kir ng Zisj H ic+#h AbFZ Pici gb 7 |

c'mikiji mDbmiti G Pic Zij cv_ Gviv meriK

mAjZ nte] mZiws eo ic+th ch® D=iPic % nie|

G Pitci Rb" eo ic+ib AbFZ D=gLx ej nie, Pic

- PT 5.10
x 19 1dj el Z—j xA, Gi mgib] mZiws eo ic<1b w

AbfZ DalgLx ej F, nij,

F
FZZA_jXAZ

B _ A
.o F] _AI
KRB eo ic+thi ¢ 10t i 1Tdj hZ feik nte ejl ZZ teik AbFZ nte] tQU ic+tbi tPig eo
Ic=b hi™ 100 ,Y eo nq Zintj QU ic<tb 1 1bDUb ej ctgqM Kitj eo ic<tb 100 1bDUb DafgLx
ej AbfZ nie|

(5.4)
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5.11] v "iZ *vcKZi: cxob 1 ieKiZ

Elastcity : stress and strain
miaiiY ArFAZi 1 1K Aigiv Rub GKUr iertii 1dzy Ubtj Zv “IN" feto hig] Averi Uib 1Qfo 1" 1j
cbivg ctei "N idti ciq evidii fciZ PO Kii | GLitb Ubv A_ ej cigiM Kiv Al "N* feto hvlgr
A _1eKZ nlqq] gjZ : hLbB e “ 1eKZ nq ZLbB e “i rFZti GKU evar™bKiix etji mid nq hii
Rb" ctei Ae iq 1dfi AmiZ miPG nq|
ein'K ej cigh Kii tKithv e “i AKii e Aigzb el DFigi ciieZtbi POy Kitj, th afgi Rb" e “U GB
CIPORK eiar 17q Ges ej AcmwiZ nij e © Zii ctel AKii ev AigZb dii cig tmB agiK i "iZ icKZi
etj| thme c v _i GB ag AdQ Zd™ itK i iZ ™K ¢™v_etj| Zte etji GKiU migy AdQ, hii ferk ej cigh
Kitj e “ Ai ctei AKui idii cig br] GB migdK i *iZ icK migy eij |
hLb v *iZ "wcK e “i Dci enn'K ej ciqM Kivng ZLb e “i AY_ fjvci Gi t_tK mii hig| Zvi dij
e “i 7N, AigZb el AKIZi crieZb NiU] GKK "~ IN'i e GKK AigZibi GB ciieZbiK ieKiZ eij |
enn’K etji cfie tKithi e “1 gta’ 1eKizi mié nij v iZ "wcKZi Rb™ e “i vFZti GKW ciztiva
etji D¥e nq| GB ciZtiva ej enn'K ejiK evarithi POV Kti| e “i vFZi GKK {9Td1j jo'fite
D"Z G ciZtivaKuix ejiK crob eij|

0fKi mT (Hooke’s law) : ieAibx ieWl 0K v 1Z "icKzii gjmTil Awe™ <ii Ktib| GB mTvomiti-
I1Z *vcK migii gta” cxob 1eKiZi mgibcuZK |

MiYiZK frie
ciob x 1eKiZ
ciob = aeK x 1eKiZ

ciob B
el ek = aekK

GB aeKiUfK e “i Dciwtbi v "iZ "vcK , Yia efj | DijL" thieKiZi tKitby GKK tbB] ciotbi GKK
Nm?| 712 eK | YitYai GKKI N m?|

5.12] c vt i AieK WZZE
Molecular Kinetic Theory of Matter

CVE_i AY, 1jvMiZzkxj Ae "vq AiQ, GB aviYy afi thlqB e
c ki AVieK IZZiEi gj velq] tbgeiYZ ™Kih, 1jvi Dei 5] 5SS © A
cit_i AVieK MZZE ciziozZ: SEEE 7

1] thiKdbrc™v_ AmsL™ 917 917 KYvi mgSMg MVZ|  =fom =mid v oAt
GB KYy, tjutK ¢ vi_i AY etj] FreA

2] AY 1y GiZv 91" th 2" 11K 1e>"er 1ietePbi Kiv ng|

3| ¢ iKY tjvmev Mizksj |
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4] Mitmi 1ET AY,$jv ek “ti Tt @K, G Rb" Zd i gfa” tKitr AKIY e ieKIY ej KR Kii
biejijB PHj| Zitji tET AY, HjvikQUr i “Hi JKEj1 247 gta” AKIY ej KR Kii Ges
ZijiK ontTi AKdi aiiY KifZ ea” Kti| Kivb ¢ vt i 11T KYi,1jv Le KIQKiQ K Ges
Zit™i giAS Zxe AKIY ej KiR Kti ieaig Kivb ¢ vd_i bR ™ Aivi I AigZb _itK]
51 MW 1 Zitji t1ET KYv 1jv Gijutgijy QUQIU Kii GRb™ Giv ci Gfii mit_ Ges citTi
toji mik msNEL wjr3 ng
5.13] ¢ i cIRgi Ae
Plasma state of matter
cit_i PZ_ Ae i big ciRgi] GB ciRgi ntjv AiZ D'P ZicgiTig AigibZ Mim| ciRgii eo Drm ni'Q
mh] ZQior Ab'ib” bY[T,1jvl cRgvi Drm| ciq KigK miRvi M fmjimaum Zicgiliq ciRgr Ae™ i
DrciE ng| Mvmi bg ciRgri tKitby 1”& AKii ev AigZb thB| ciRgr KYi_ tjv Zior Avaib enb
Kti ZB ciRgy Zior crieinxintmie KIR Kii | 1k Kvilvovi ciRgr UP 1™ 1q aiZe ¢™v_ Kii nq|

AbmUib 5.1

Kivb e “i NbZ ibYq

DITK : th tKithy AiKitii Noe™ “i NbZ bYq Kiv]
h8¢cnZ : gictPio, 1hi2, thiKitby AiKviTi Nbe “
ZE : tKitby Kivb e “ hZUK ~ib “Lj Kti K ZitK H e Zi AigZb etj| Aii e “i GKK AigZtbi
fitK Zii NbZ efj]| —
tKithi KiVb e “1K Zij c™vi_ melY Weij 2 ibiRi
Aigztbi mgb Zij "WbP'Z Kii] Kivb e “i1K cubiz
Wertbii cte 1 cti giciPiOi cwbi DerififMi cV h_yuig
V,em® Ges Voem® nij Kivb e “i AigZb,

50

40

30

V=V-V)em’ ... .. .. (1) =
GLb e™“i fi M gm ntj, Gi NbZ, =
_Mgm M 3 3
TVem' Ty l0kemt @) IPT 5.12
KR aviv :

1. GKWU wor31 mnith” cixiYxg Kivb e “wi Fi ibYq Ki |
2. gic tPiO1 AfaK cub @viv cY Kti cabi Deri it cv bl |
3. Kivb e “iUiK mzZy " {q feta meaith tPiOI cwbiZ Werl thb Zi tPd0i Zjig Ae "ib Kii| GB
Ae *ig cub v "1 ntj Gi DerifitMi eV bil |
. gictPit0 ierfb criglY cib wbig 2 1 3 bs cipgy chivele Kti eV QK De"ich Ki|
5. ciqRbig inmitei mnith” Kivb e “1 AigZb wbYq Kii 2 bs mgiKitYi mnith” NbZ ibYq Ki |
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e “1 Ti I AigZbibYigi QK:

c’v_ieAib

chieqlY msLv | Kivbe “i fi cibi cubi KiVbe “i Mo AigZb
M DerifitMi | DorifiiMi oV AigZb Vem’®
am clV, e 1K e ZiK v =(V,-
Wevthyi Werthii V,)cem’
cte V; Cl’Il3 chi V, Cl’Il3
1
2
3
nmie:
KiVb e “i AigZb V= (V5- V) em’ = ....... x 10° m’
Kivb e “i NbZ dzA—,fx 10° kg m™
Abkij by
K. elibePib ck :
1] eqPic ciigitci hiS¢ i big Kx ?
K) _vtgugUi L) e“tingUri
M) g itbugUri N) immiguguri

2]  Ziiji Paci ciigly Kxnte ?
K) MFriZi mgibewzK
M) NbtZi e~ TibcwzK

3] c v iPZ_Ae i big Ke?

L) t97Tdtji mgibenzK
N) ArfKliq ZitYi mgib

K) Mim L) ciRgy
M) Kivb N) Zij
IPT 1 K WbiPi 4 1 5 bs ctki DEi il :
4] coiTibgztj K crigiy Pic AbfZ nie ?
K) 98 Pa L) 980 Pa
M) 196 Pa N) 1960 Pa

5] hi” citTi giL F ej ciqM Kivng Zte G ej-
i. Tagil ciTi Zjig Pic cigM Kite
ii. Tagil cifTi ep Ztj Pic ciqM Kite
iii. cTi mKj 171K Pic ciqM Kite
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ibiPi tKvbiU mivK ?
K. i L.ii

M. iii N. i, ii I i

(L) mRbkij ck :
IPT t™1L 1biPi ck_ tjvi DEi “vI :

m =30mg g frestae o AR SR

3
o s e P

52m3

K) NbZ Kitj et ?

L) PiT e Wi Gfite tFtm _yKvi KiiY €L Ki |
M) e Wi NbZ ibYq Ki|

N) Zitji Zicgilv pgiMZ erxi djvdj e Ly Ki

(M) may ck :
1] ej, Pic 1 1Tdiji maiK Ki?
2] NbZ KK etj? Gi GKK Ki?
3] eiqgEjig Pic KitK etj?
4] Uritmigi kb™ b 1K cKZ ciql kb™? el Ki |
5] Zitji Pic 1 D'PZii gta’ matK ibYq Ki

99
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16 Aa'iq
e “1 Dci Zitci che
EFFECT OF HEAT ON SUBSTANCES

p!

[Zic GKeKii ki3 hv ¢ vt AYi WZi mit_ maiiKZ| Zicgiv nt’Q Zicki® tKib 1™ 1K cennZ nie Zii GKiU
b1 kK| Zic ctqiM ev AcmiitY Kivb c™vi_i AKitii ciiezb NiU, Zij ¢ v_i AigZb ciieiZZ nq Ges
eigeiq ¢ vi_i AigZb I Prici crieZb NiU| Zic ctoiiM ev AcmiifY ¢’v_ GK Ae v 1_tK Ab" Ae "iq 3ciSiiZ
nq] e “i Dci Zici G mKj cfie GB Aa'itq AitjiPhi Kiv nie]]
GB Aa'ig oV kil Aigiv-
Zic 1 Zicgily e'WL'y KifZ ciie]
¢ it_i ZicgwTK ag e’y KitZ ciie]
ditibniBU, tmjimqm Ges tKjirfb t <iji gfa” malK ietklY KiiZ ciie|
e “i AFSiY ki3 erxi mitct Zicgilv erx €Ly KifZ ciie|
c 1 Zicig cmiiY €L KifZ ciie
KiVb ¢™vt_i N, 197Td]j Ges AigZb cmiiY e'WL'y KifZ crie]
Zitji AiciZ Ges cKZ cmiiY €Ly KiiZ ciiel
C V_i Ae i crieZtb Zitci cfie el KiiZ ciie]
Mjb, e®ixfeb 1 Noxfeb eV KiiZ ciie|
. Mjb%a 1 CiUb¥a 'Ly KifZ ciie]
. Mjbvi¥ai Dci Pitci cfie WL KitZ ciie]
. alb I e@iigb L'y KifZ ciie]
. Mjb Ges ewirfetbi m3Zic L KifZ ciie]
. elgb kZjiKitYi KiY eL'v KiiZ ciiel
. e®ligtbi Dci thqigiKi cfie eL'V KitZ ciie|
. AtciIK Zic I ZicaniY g2y €L KitZ ciie]
. Zic ciigitci gjbnZ el KifZ ciie]

© oo Nk LD E

e e ol o e
~N o O~ WNRE O
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6.1 Zic 1 Zicgily
Heat and temperature
Zic:
Zic ntjy GK cKii ki hi ilv I Mitgi AbFiZz RMig] Zic DOZi e “ t 1K kiZjZi e “i I"iK
cennZ nq| mZis DOZii ¢ K'i Rb"th ki3 GK e “ f 1K Ab" e “iZ cewnZ nq ZiK Zic efj|

cVi_i AY,1jy me mgq MiZkg Ae vg K] ZB GiTi MiZki® AdQ| tKvtbv ¢ i tgU Zidci
ciigy Gi ga'i “Z AY, tjii fgU WZkiBi mgibewzK] tKitby e “1Z Zic ¢™vb Kiv nij AY, Tjii WZ
teto hig dij Wzki2 1 teto hig|

Zitci GKK : SI criZiZ Zitci GKK nijy Rj (J)] cte Zici GKK imite K'ijii (Cal) e'eliZ
niZv] Kjii Ges Riji gta” maiK nfjy 1 cal=4.27J]

KR :

tUietj in91Z vzbil cdT A, B, C tjiej vl
ol tjii A-1Z K Zicgilii cib Ges C -1Z
fek Mig cub (Zte tZigvi nitZ mnbig) bl | B
—1Z LwbKUi Mig 1 K[ Zicgivi cub tgkvl |
Geii A —cifT tZigii Wib niZ Ges C- cifT eig
niZ Werl | GK wgibU ci miZz "W DWI Ges
GKmit_ "B niZ B -citT Weil | Gevi tZigi “B
nifZi Abfiz Kr ?

h™ 1 C- ciT GKIU tbi"6 Zicgivi cib AQ Zel Wib nitZ Mig Ges eig nitZ Vil AbFZ nie]
KiiY Wib niz At th cabi gta” Weitby 1QJ Zii tPtq B Gi cubi Zicgily ferk| Abicfite eig nitZ
Vilv AbFZ nte KiiY eig niZ AitM th cibi gta” Wertbi 10§ Zvi tPtq B Gi cibi ZicgiTv Kg|

Zicgily

ZicgiTy n'Q tKitbr e “i Ggb GK Zicigq Ae v hiibartY Kii H e “iU Ab" e i Zicig ms itk Gij
e “IU Zic nvivte bi MnY Kite]

ZicgiTiK Zitji g2 Ztji mi_ Zjbv Kiv thiZ coiti]
Aigiv Rub D'PZi Zj t 1K Zij me’v wbazZi Ziji 1"iK
cennZ nq] wPiT A cifTi Zitji D'PZv B citTi Zitji
D'PZii 1Piq felk] IKS< A ot Zitji ciigly Kg Ges B
o Zitji ciigl felk] <=c KK S Lij rtj A ol t 1K
B ot Zij cewnZ ntZ Kte hZqlY bv Dfq citk Zitji
D'PZi mgib nq| tZgibfite Zicig msthiM vicb Kitj DOZi
e “ t 1K kiZjZi e “1Z Zic cennZ nq hZ9Y bv DFiqi
ZicgiTv mgib ng||

ettty
R R i

NTEL

i
il

[N
Lyt
[
ot

—— SO —
[NRRE RN

th e”“i Zicgily teik tm Zic nvivg Avi th e i ZicgiTy Kg
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fm Zvc MnY Kti| Zicgilv crigitci hiSe i big vtgugUii |
Zicgilvi GKK: ASRIZK cmaiZtZ Zicgilvi GKK tKjifb (K)|

tKjifb : thbi* & ZicgiMv 1 Pitc cub 1Zb Ae *tZB A ir eid, cub Ges Rjiq elitc Ae_ b Kii
ZitK cibi “Tawe>‘ (Triple Point) etj| GB “Taie i Zicgil 273 K aiv ng| cibi “Taie i

il 1K GK tKjifb (1 K) eij|

Zicgilvi 273 16

6.2 ¢ it_i ZicgnTK ag
Thermometric properties of matter

ZicgiTv crigitci 14T ¢t i vetkl retkl agiK KR jitby nq| Zicgilvi ZiiZig'i Rb™ ¢ it _i
th ag 1bqigZfite crieizZ nq Ges GB ciiezb j11 Kii mnR 1 m2fite Zicgily ibgch Kiv hig fmB
agiKB ¢ if_i ZicgnlK ag etj| H ¢ v K ZicgnTK c’v_etj| _tgugUtii gta” ZicgnTK ¢ v
e’enit Kivng|

ZicgnTK ag, tjv nf'Q ¢ vi_i AigZb, tiva, Pic BZ'w™ | cii™ _vigwgUitii 19T KitPi "KIKK biji
FZii (2 cittK ZicgnTK ¢v_ Ges cii® “N1K ZicgnTK ag eji ng|] GKBfite Mm
_rtgugUitii T a‘e AigZib od T inf[Z MmiK ZegwTK ¢™v_ Ges Mdmi PictK ZicguTK ag ejy
nql
6.3 : tmjimqum, dviibniBU I tKjirfb f <fji gta” maliK

Relation between Celsius, Farenheit and Kelvin scale

tKvtor €™ ZicgiTv mVKFite bt k Kivi Rb” Zicgilii GKIU 1 <j ctqiRb| Zicgilvi f<j “Ziii
Rb™ "W woi'é ZicgMiK i afi tblgr ng|GB Zicgily MWK v iwa etj] v iwa “W-
ibgii%a | Eali " i4] cgiY Pic th Zicgilig iev™ eid Mtj cub ng A_ev ieT cub Rig eid
ng ZiK 1bgri iz efj| GiK ing¥a e eid w1 efj| Aweii cg Pic dUS wer™ cib th
Zicgilig Rjiq ed®i ciiYZ ng ZiK Eali i efj| EaliiwatK CQilbsK er e@®ie I etj]
iva" Wi gaeZx Zicgii e'eaibiK fghjK e'eaib etj] 1ghjK eeaitK bibrfite fill Kti
Zicgilvi verfb 1 <j "Zii Kiv n¢q¢Q|ZvcngV| cPijZ t <j izbwl : ijwmqvm ditibniBU 1 tKjifb]
fmjimaum, drtibniBU I tKjirfb 1" <tj Zicgilii GKK M, '| . ()
h_wutg °C, °F Ges K| tmjimgm ™ <tj ibg v 1% —= [ == IF* ﬂ —"—[
0°C, ditibniBU T <tj 32°F Ges tKjrfb 1 <tj 273 I \

K| Dafi i tmjimgm f <tj 100°F, diibniBU P’ !

<t 212°F Ges tKjifb T <tj 373K | Il

Zicgilii verfb 1 <tji gia” malkK ~ich : N '! _

bgi "iva A Ges Eali 'iwa B WP=Z GKIU L j-‘!‘ o _’_%_! ‘ v
_kgugUri tolqr nijv (PT 6.3)] Zvici tmjimgm, g g E W

ditibniBU 1 tKjifb <ij “WwvazZ Ativ vZbil
_vgwguin cikicnk 1Ly nijv] AB _vfgwgUtii P
Ae vibi cV Aci 1ZbiU T <$J h_yuig C, F Ges K|
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mZivs GB 1Zb f <ij PA ~iZ h_juig C-0, F-32 Ges K-273] Averi % a'eK nlqiq tjLv hig,
PA C-0 F-32 K-273
BA 100-0 212-32 373-273

C F32 K273

€700 =180 = 100

C F32 K273
s =9 = 5

mgrKiY (6.1) nijy tmpimgm,ditibniBU I tKjifb f <iji gfa” malK ibi ™k Kii|

Zte tmjimgm 1 tKjirfb 1 <tji mnR maliK nijy- tmjmagm 1 <iji caVi mi_ 273 thil Kifj
tKjrfb 1 <tj eV cilqu hig] thgb 1°C Zicgili = (1+273) K = 274K Zicgili]

Zte Zicgilii oK™ 1°C ntj tmUr 1K Gi mgib nie]
MAYsZK D wniY 6.1 : m gibtli 1 ini Zicgili 98.4°

(6.1)

F | tmjmam f<tj GB Zicgily KZ nte? £ 1qr AHQ,
Agiv Riib ditibniBU 1 <tj ZicgiTy,
F=984°F A
% % tmjimqm t<ij Zicgily, C=7?
C 98.4-32
5T
el C=36.89C
DEi : 36.89°C

6.4 e “i Zicgili e | AFSiY ki@
Raise of temperature and internal energy of a body

cii_i AieK WZZiEi vRELZ Aigiv Rub th, ¢ i AY_tjv me v MiZkig | Kivb ¢ it i AY tjv
GK vib t 1K GrrK-IwK “p~Z ng| Zij 1 Mg c v i AY, ijv Gijvigijrfite QUQIU Kii|
AY_1jii GB MZi Rb" Mizkii mAvi nq| Averi Kivb ¢ if_i AY_ tjii gia” AKIY-ieKIY ej AiQ
efj refeki@ AfQ] Mwmqg c vi_i AY, fjvi gia” AKIY-1eKIY ej fbB etj riefeki® thB| c vf_i
AY_ tji mZki2 1 iefeki2i mgioiK AFSIY ki3 etj| (16Z AFSiY ki1 GK Ask MiZzki3 Aci
Ask tefeki@| tKithi e “1Z Zicxg ki@ c’b Kifj Zii AFSiY ki® eo] Zie AFSiY kiSi
MiZzkiZ AskUK TagiT ZicgiTv e NUig |

6.5 c™vi_1 Zicxg cminY
Thermal expansion of substance

cig mKj ¢v_B Zic ctoutM cmwiZ ng Avi Zic AcmiitY mskKiPZ ng| hLb tKitby €™ DE ng, ZLb
e “Wi ciZ’K AYi Zicki@ Z v MZki@ ey cig] Kivb ¢ i1 fejig AiStAYieK efji leciiZ
AY 1jv Adiv eraZ kiBtZ “n"Z niZ K dij migie vt _IK AY fjui miY em cig 1KS© tKitby
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AY Gi mig'ie v t_tK mti hieri mgg Uib Abfe Kti| Avr, AYWU hLb cikeZr AYi KiQiKuQ thiZ Pig
ZLb ieKIY Abfe Kii| Arei AiStAYieK ~iZ hLb e cig ZLb AKIY Abfe Kii| Zicgily eri
KitY Kivb e “i AY ijy n"Z niZ wK Zte Zymij Qp™Z (b bg| Gi KiiY, "B AYi gfa’
“iZ mige i Zjbig hi” Kig hig Zinj 1eKIY e ~Z emx cig| 1KS* GET i gfa™ “iZ mge i
Zjbug e tctj AKIY ej ZZ ~Z e cig bi|dij Zicgilv ert cieri dij Kivb e “i gfa™ AY, ji
hLb KictZz K ZLb GKB ki3 wbiq vFZi v tK hZUi mti AmiZ citi, eBiii 11K Zii tPiq teik
mti thiZ cii] Gi dij ctZ’K AYi Mo mg'e b eBtii " iK mti hig Ges e “W cmiiY jif
Kii|Zij c i fejig AStAVYieK etji cfie Kg etj Zici KiatY Gi cmiY felk ng| egexq
cit_i tejig Zicgilv emxti dij AY tjii QUIQIU e cig] Zicig ciiY Mimig ¢ it metPiq feik,
Zitj Zvi 1Piq Kg Ges Kivb c™vi_ meiPiq Kg|

6.6 Kivb ¢ vi_1 cmitY

Expansion of solids
Zic ctgM Kitj Kivb ¢ vt_i ~N', 197Tdj Ges AigZb e cig|
Kivo c™vt_1 7 "N" cmiaY I 7 "N" cmidY mnM:
Kivb e “1Z Zic ctqM Kiij wbim & 171K "N eivei th cmiiY nq ZiK e “wUi N cmiiY efj|
ail hiK, g, Zicgiig tKitbr “$Ei “N" 7, Zicgil emx Kti g, ntj 1kl N' =/,

N ey = lg—l]
Ges Zicgilv e = ,— g,
"N cmviY mnM o @viv cKik Kivng hvi twkgiju % h }m
_ lg-l] < 1, >
*=7 60, (6.2) ]
B b N enx
C A TN XZicgiii enx o7 6.4

6.2 bs mgiKitY hi> Aw™ N 7, =1m Ges Zicgily ey

6, — 6, =1Knq Zie,

a=0L-0;_""N e

mZis 1 m “IN'T tKidbr Kivb ¢vt_i “tEi Zicgilv 1 K erxti dij hZUK ~N* e cig ZiK H
“{Ei Dorvtbi N cmiiY mnM efj | Gi GKK K| Zigvi N cmiiY mnM 16.7 x 10° K ejiZ
eSig th 1 m ~IN'i Zigvi “1Ei Zicgilv 1 K e Kiitj Gi ““N'16.7 % 10° m er¥ cig]

MIYiZK D niY 6.2 : 20°C ZicgiTig GKIU B'WiZi “#Ei ““N" 100 m| 50° C Zicgilig Gi N’
100.033 m ntj B (fZi “"N" cmvilY mnMibYq Ki |
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Aigiv Rub, N cmiiY mnM, « = 1(15{10) " lav A,
M A N, 1,=100 m
. 0.033m N
~ 100 mx30K tkl "N, 1,=100.033 m
= 11 x10°K" A~ Zicgily, 8, = 20°C

tkl Zicgili, ©,=50°C
Zicgili erx, 0, - 0, = 30K
N eirx, lg— [;=0.033m

N emiiY moM, o0 = ?

chieqlY: tij jiBtb thLitb "W tjwvi et igijZ nqg tmLith dK 1K tKb?

fiS™ i zdc 1 Pii NIY fjiw DER niq cmwiZ ng| GB
cmiitYi meari Rb™ diK il ng|diK bv WKEj cmiiiYi Rb" tij
JBDb fetK hife]

T cmiiY 1 19T ciiY mnM:

GKIU Kivb ™1 Zicgiv e Kitj Gi t91Td]j e cig| GIK
91T cmiiY etj| aiv K @, Zicgilig tKithy Kivb ¢™it_i ctoi
AN 1Tdj=4,

_____ Ae

ZicgiTv e Kti 6, Kitj tkl 11Tdj= 4, . |

mZiws Zicgily erx= 6, -6, | i

1Tdj er= A,— 4, !

T cmiiY maMiK B Griv cKik Kiv ng hii inkgyjy ! 1

__Ard;  pTe6
P =007 6-3)

B 19Tdj eix
~ Ar 191Tdj x Zicgilvi eix
6.3 bs mgiKitY hi> Aw 191Tdj 4,= 1 m* Ges Zicgilv e (6, -6,) = 1 K nq Zte
B =A)- A= HTde GWI
mZiws 1 m” 1 TdLji Kb Kivb ¢t i Zicgilv 1 K erti dij hZUK 17Tdj e cig ZitK H
e “i Dervtbi 1T ciiY mnM etj| Gi GKK K|
Zigyi 11T cmiiY mnM 33.4 x 10°K ™" ejtZ eSiq th 1 m? tTd1ji tKitb Zigr LIEi Zicgili 1 K
e Kitj Zii 1Tdj 33.4 x 10°m?* e cig|
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AiqZb cmirY 1 AigZb crviY mnM

tKitbr Kivb ¢™vt_i Zicgily e Kitj Gi AigZb e cig| GiK
Aigzb cmitY etj|

aiv hiK, tKitbi Kivb ¢™vt_i A AigZb v, Ges Aw™ Zicgily
o

Gi Zicgilv enotq hLb @ Kiv ntjy ZLb AigZb em tctq 7,
ntji] mZiis Aigzb et = V- ;| Zicgili em= 6, -6, |

AigZb cmiiY mnMiK y Giiv cKk Kiv ng hii iwkgyjvibai‘c,

-1
V= Vi0r ) (64)

_ AigZb eix
~ A AigZb xZicgiivi erx

6.4 bs mgrKitY hi> A~ Aigzb 7;=1 m® Ges Zicgilv erx 6, -6, = 1 K nq Zie
y =V>-V,=AgZb er|

mZiws 1 m® AigZtbi tKitbr Kivb ¢ it_i ZicgiTv 1 K emxi dij hZUK Aigzb e cig ZitK H
e “i Dcrvtbi AigZb cmiiY mnM etj |

Zigvi AigZb cmiiY mnM 50.1X10° K" ej1Z eSig 1 m* AigZtbi Zigi Zicgili 1 K er¥ Kifj
AigZb 50.1X10° m® e cite|

G i gfa’ ma(K :
v = 3a Ges B=2a
6.7 Zij cvi_i ciY
Expansion of liquid
Zij ct_i o6 TN er t1Tdj thB| Zte w6 AigZb AdQ| Zitji ZvcgvTv ey Kitj Gi
AigZb erx cig| mZis Zitji ciiY ejiZ Zitji AigZb cmiiYiKB ferSig| Zicgilv erei mit_ mit_

mKj Zij mgib niti erx cig bi] GKB Zicgilv erxii Rb™ mg-AigZibi verfb Zij ¢t i cmiiY
lerfb nq|

civ:

Jjov bjh3 mgAigZibi I mgAKiETi KigKiU KiPi erj thlq
nijy] GiZ mgAigzZb cub, AjiKintjy, tKiiumb,B vi chiZ
KiqKiU Zij tolau nijv (PT : 6.8) Geri GKiU AtcYKZ eo citT
K9 Zicgivi cub 1btq Zvi gfa” GB eij jitk Djafite ~icb Kiy
niji] me KU etji gia” Zitji DoiiZj GKB Kie| GLb citT
1IKQ Mig cub Xyjv ntjv] wKQYTY ci hLb eij, tjy D'P Zicgilv ol
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nie ZLb "Ly hie edji bij Zitji DciiZj GKB D'PZiq thB, verfb bij Zitji D'PZiverfb] G
t 1K terSi hig th ibim & Zicgily erxtZ mgAigZibi terfb Zitji AigZb cmiiY terfb ngl

6.8 Ziiji cKZ 1 AiciZ cwiY

Real and apparent expansion of liquids
ZijiK me’y tKitby citT titl DER KifZ nq| Zic ciqM Kitj Zij 1 o DFiqiB cmiY NiU] GB
KiitY Zitji th cmiY Agiv J97° Kii Zv Zvi cKZ cmiiY bg - AiciZ cmiiY| mZis Zitji cmiiY
"B cKii :
K) cKZ cmiY 1 L) AiciZ cmiY

cKZ cmiiY : ZijiK tKitbr citT br titL (W™ mee ng) Zic 1™t Zii th AigZb cmiY nizy ZitK
Zitji cKZ cmiY etj| Zte Zi mae bg dij ciTi cmiY vefePor Kii cKZB Zitji thUK cmiiY
NiU ZB cKZ cmitY] GiK V, @iv cKik Kiv nq|

AiciZ cmiiY @ tKitbr o T Zij 1itl 2ic ©1j Zitji th AgZb cmidY 1 LEZ cilgr hig, A ir ciTi
cmiY tetePbig bv Gib Zitji th cmidY cilhi hig ZiK Zitji AiciZ cmitY efj | GiK v, fiiv cKik
Kivng|

cKZ cmiiY I AciZ citYi gia” malK -

GKW "W K mi* bjieikd KiiPi erj ibiq Zvi A "W chS tKitby Zij @viv cY Kiv nfji] GLb Zij
“Tei K 7 L efiUik Mig Kitj 1L hite th, Zitji DoriZj A t_fK B W chS tbig Aim|
Ziici Aevi B "W 3K Ti* KEE A "W AiZpg Kii € W chS 13V] Gi KiiY Zic cigiM c_ig
eljili AigZb e cig] hii Rb™ Zij A f_1K B 1Z tbig hig] cti Zij thB Mig nq tmB Zii AigZb
erq Ti* ng Ges B f_tK C chS V] Kivb c™vi_i 1Pfq Zifji cmiiY feik leaiq Gic NiU| AiciZ
TI61Z gib nfe Zij ¢ g A "W chS 1Qj Ges metkil C “viM DiViQ] ZB CA nijv AiciZ cmidY|
CB nijicKZ cmiiY Ges AB  nijy citTi cmiY|

IPT t_K 1Ly hig th,
CB=CA+AB
el cKZ cmiiY = AiciZ cmiiY + cifTi cniiY
Ve =V,+Vy (6.5)
6.9 cvi_i Ae i ciieZtb Zifci cfie
Effect of heat on change of state.

C’V_1ZbW Ae iq _KIZ citi] thgb- Kivb, Zij 1 egexq] cubi 1ZbiU
Ae v Aigiv mKiJB Rub- eid, cub I Rjige®i] G 1Zbiu Ae "iK h_yuig
Kivb, Zij 1 egeiq ejv nq| cuwbi GB Ae v, ijv woFi Kii eigPic I
Zicgiii Dei |

tKitby Kivb ¢’y 1K Zic cigM Kii Zitj ciiYZ Kiv hig, GIK Mjb efj] c_ig Zic v’ij e “i

Zicgili eiotZ K Ges GK chitq Zic ciqM Kitjl e “i Zicgilv erfo bi] G mgiq th Zic e
tklY Kti Zv @iiv KiVb ¢y U ZitJ ciiYZ ng| 0°C Zicgilvi 1biPi eidiK Zic v1Z Kij Zicgily
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ery fciq 0°C -G Amte| Gi ci Zic v°1j Zicgilv e cite bi KS* eid MEj 0°C Zicgilvi
CbiZ ciiYZ ntZ _iKte] Kivb Ae vt 1K Zij Ae "iq goiStii mgg ¢ v_ th Zic tkilY Kii 2
Zii AStAYIeK eUb Fi0tZ KiR Kti|

0°C Zicgilii D3 cibtK A Zic cigM Kitj Zicgily eioiZ K| Awevi GK chitq Gim cib hLb
Rjiqet®i ciiYZ ntZ K ZLb Aii Zicgilv erto bi] GB mgq cwb Zic tkilY Kti eigeiq Ae g
3CI8ZIiZ nq| GITETI Zitji AStAVieK eUb Fi0iZ Zitci cfie ie™"gib| teciizpg eigerq ¢ i_
f_1K Zic AcmitY Kit ZiK c_tg Ziij Ges Zij t_1K Zic AcmirY Kti ZiK Kivib ciiYZ Kiv hig|
mZis ¢ f_i Ae *vi crieZtb Zitci cfie DijLthM’|

6.10 Mjb, e®ixfeb 1 Nbxfeb
Fusion,vaporization and condensation
Mjb
Zic ciguth Kivb ¢™v_tK Zitj ciiYZ KitK Mjb efj] th woiré zZicgilig Kivb ¢y MjiZ T Kii
fmB ZicgiTitK Mjbiva etj | mg T ¢ v_ by Mjv chs GB Zicgilvi"i K|
eldirfeb
c v 1 Zij Ae *vi 1K e®ig Ae "iq ciiYZ nlgvi NUbidK e®ixfeb efj| GB ewirfeb “iU c=iZiZ
niZ cii-
(1) eliigb (Evaporation) I
(i)  C1Ub (Boiling)
eleligb:
th tKitbr Ziegiig Zitji vagiT DeiiZj 1K axti axti ed®i ciiYZ nlgi cipgiK e@gb efj |

KgKIE:
GKiU enUtZ 1KQUI cib 1biq tZvgvi NfTi GK tKifY tifL “vl] "B GKi'b cti t°L cubi Kx nigiQ?
t™Lv hite ewUi cub Kig tMIQ GB cub Kgvi KiiY Ki?

Ntii ZicgiTitZ1 cib Rjigent®i ciiYZ nigiQ] ZiB cub Kig Q| GUIB eiigh|

Cilb : Zic ciqitM GKU w6 Zicgilg Zitji mKj b t_1K ~Z ent®i criYZ nlgri NUbitK CiUb
etj| thibr 6 Zicgilg tKitbr Zitji CiUb ng, ZiK H Zitji Qb etj] CIUbdY4i gib Pici
Dci ibfi Kii|

cixyv:

hi™ 1KQ crigiY cib cifT ibtg Mig Kiv ng Zte Ly hite Zicgilv er¥ fctq cib GKiU ibin 6
ZicgiTig dUiZ Ti KtitQ Ges Rjiq ent@i icid—iZ ni'Q GUB CaiUb| mZivs teSi tMj Zij th
tKitbr ZicgiTig eigerq Aevq thiZ citi Averi CIlUbiY4i Zicgiligl eigeig Ae vq thiZ citi|

Nbifeb :

DOZii nim Niltq tKithy c™vi_i eiqing Ae *v T_IK Zij Ae "q 308ZiZ nlgi cipgiK Norfeb
eij|
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6.11 Mjbit¥ai Dci Piici cfie

Effect of pressure on boiling point

IbiR Kti 71l : "B UKtiv eidiK GK mi¥%2 ibiq iKQTTY tRvfi tPic ati tQio “vI| Kxt"LiZ
c'Q? UKiv “BiU tRvov TjIM iMigiQ] tKb?

eid UKiv “fUii UkZij Pic coig tmbitb Mjbiva Kig hig A_ir Mjbiva
0°C Gi Piq Kg nq| WKS“ "(kZtji DOZy 0°C _wK]| ZB “(kZiji
eid M{j hig] Mjvi Rb” ciqRbig Zic eid f_iK msMnxZ nie] Pic AcmiiY
Kiij Mjb¥a cbig 0°C- nq|

ZB (kZtji eid Mjv cub Rig eitd ciiYZ nq| GB
KiitY Pic ctgM Kitj "B UKiveid GK UKig ciiYZ nq|
Pic 1"1q KiVb e “1K Zifj ciiYZ Kti 1 Pic nim Kii Averi
Kivb Ae "vq AibitK cbtikjxfeb eij|

c v_i Dci Pici nm-emxi Rb” Mjbi ciieiZZ nq| Pitci Rb Mjbia ciieZb "B fite niZ citi|

e Kb 1_IK Zitj JoiStii mgq thme ¢ vi_i AigZb nm cigq (thgb eid), Pic eotj Zit™i
Mjbiva Kig hig A_wr Kg Zicgiig Mij |

e KiVb t_tK Zitj goiStii mgq thme c™vt_i AigZb teto hig (thgb fgig), Pic eioij Zit"i
Mjo/s teto hig Awr terk Zicgilig Mij |

6.12 Mjtbi m3zZic I e@ixFetbi m3Zic
Latent heat of fusion and Latent heat of vaporisation

Mjtbi m3Zic: Aigiv Rub, Zic ctqiiMi dij Kivb ¢ it i Zicgvlv hib Mjbid¥a tciQig ZLb mady
¢ 1 Zitj icS—iZ nlg chd— Zicgilii Aii crieZb ng bi] GLitb th ciiglY Zic Kivb ¢ 1K
Zij Ae "iq 3ciSZi Kij ZiB Mjtbi m3zic|

GB Zic e “i Zicgilii criezb Kti biiks AistAVYieK eUb iki_j KitZ e'q nq|
e®irfetbi mRRZic: Zij ¢’ 1K Zic cigh KifZ Ktj hLb Zicgily Cilbit¥s Ptj Aitm ZLb hZB
Zic ctqM Kiv tniK by Kb malyY Zij e icid—iZ nlgy chd— Zicgiv v i K] GLitb th
ciigly Zic Zij c’v_tK eliig Ae "1q Io1SZi Kij 2B eirfetbi m3Zic|
elligtb kiZjzii DYe: Mitgi 1"th bZb gwli KjmtZ cub iiLtj H cub Vilv ng| gaUi Kjimi Mitq
AmsL"1Q™ K H Q™ v g me v cub PBiq ewnti Aim 1 ed®i ciiYZ nq] GRb™ ciqiRbxg mf3Zic
Kjmi cwb mieiin Kti Ges Ui ng]
KiP ericziji ot cub iiLtj Zv WOi ng bi] KiiY, H cifTi Miq Q™ K by Ges e®ligtbi tKithy
mthiM mi& nq bi|

Gevi e 1Zigvi t°n 1_1K hLb Nig fei ng; ZLb ciLii eizvtm Wi AbFZ nq tKb?
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6.13 terfb ieliqi Dci ewiigibi ibFikijZy

Dependence of evaporation on various factors

ibgijiLZ veliqi Bei ewiigb ibFi Kii :

eiq cen . Zitji Dci eiq cen emy fctj el®igb “Z ng|

Zitji DeiiZiji

191Tdj . Zitji DoiiZiji tT1dj hZ feik ng, e®ligb ZZ ~Z nq|

Zitji cKiz : terfb Zitji e@hgibi nvi verfb] Zitji GUba Kg nij el@igibi nii teik

nq| D@var Zitji ediigibi nii menaK |

Zitji Dci Pic  : Zitji Dci eiqgEtji Pic eiotj eligibi i Kig hig| Pic Kgtj ediigtbi ni
eifo] kb™ "ith el®igibi nvi mewaK]

Zij | Zig msjh

eiqi DOZy : Zij | Zij msjM eiqi DOZi eiofj e®igb ~Z nq

eiqi T0<Zy : Zij ¢ i DcriZiji eiZm hZ 18< nte, A wr eigiZ hZ Kg clig Rjiqg
el _1Kie eliigh ZZ ~Z nie| kiZKitj eiq T0< _iK efj iR Kico ZioiZiio
K|

6.14  ZicaiY gz

Thermal capacity

tKitr €™ “i Zicgilv 1K eiotZ th ciig Zitci ciqRb ZitK H e “i ZicaiiY 1gZi etj]
ZicaniYYIgZi e “i Deitib Ges Ftii Dei ibFikij| Gi GKK JK™'| tKithi e “i ZicariYYgZi 10
JK' ejizZ eSigth H e “i Zicgilv 1K eioitZ 10 J Ziici ciqiRb]

tKithi e <1 Zicgili 40 elotZ aiv K O ciigly Zic jiM] mZis 1K Zicgili eioiZ Zic
=2
JiN== 9'

nZis ZicaiiY gz, C =<, (6.6)

6.15 AifcifIK Zic

Specific heat GLitb, C = ZicaniY g2y,

.- - . . 0 =1tkilZ Zic
lkg Fiit e “i Zicgilv 1K evoitZ th ciigY Zifci cfqiRb ng ZiiK _ .
H e “i Doivtbi AdciK Zic etj| AtcifK ZictK s Biiv cKik Kiy nAqi_e—ZX(;gicliv ciiezb
nq|
WYiZKFite, AtciTK Zic s ntj, s = S-L (ZQJ T
(6.7)

GKK: AitcifIK Zitci GKK J kg’ K™
mimi AtciTK Zic 130 T kg K™ eJ1Z eSiq 1 kg mmii Zicgily 1 K eiofZ 130 J Zitci ciqiRb|
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cr AtciTK Zic (J kg K™)
cib 4200

eid 2100

Rjiq el 2000

mimy 41;(3)8

Zigt 230

ijc

6.16 AiciIK Zic | ZicaviY flgZii maiK

Relation between specific heat and thermal capacity

111

Aigiv Rub, tKitbr e < Zicgilv 1 K eiortZ th Zitci ctqiRb ng ZitK H e “i Zic aniY Tg2Zi etj|
Aeri hr™ e “i Deritbi AdeiIK Zic S ng, Zte GKK Ftii e “i Zicgily 1 K eiotZ S Rj Zitci

ctqiRb nq|
AZGe,

1 kge “i Zicgili 1 K eioiZ Zitci ciqiRb= S Rj
mkg 0 0 1K 0 0 0 =mSRj

GUB mkg Ftii e “1 Zic aiiY 1g2/]

AZGe, ZicaiiY [gZi C= mS R]

el, ZicaiY Ygzi= fi x AtcifIK Zic

mZis, AtciqIK Zic=

ZicanY gz

Ti

GUB, AitciIK Zic I ZicariY 1gZii malK|

6.17 KijiigiZi gybuz

Fundamental principle of calorimetry

(6.8)

b Zicgilii "W e “1K Zicig ms Gtk Aty ntj Zit™i gia” Zitci Atb-cib ng| th e i Zicgily
feik tm Zic eRb Kite Aii th e “i Zicgily Kg tm Zic MnY Kite] Zici GB MnY 1 eRb PjiZ
_IKte hZqY by DFtqi Zicgily mgib ng|

hi> MnY 1 eRtbi mgq tKitbi Zic b bi ng, Zte teik Zicgilii e “ th ciig Zic eRb Kite Kg
Zicgilvi e tmB criglY Zic MnY Kite]

A ir tgil eiIRZ Zic = tgiU MinZ Zic
GUB K'ijiiigiZi gjonz|

(6.9)
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AbmUrb bs 6.1
eitdi Mjb&aibYq|
DITk" : eitdi Mjb chieqlY I Mjbut¥ai mi_ Zvegilvi maiK ibYq I tjLPT AYub)|
hS¢.cnz: tmjimam _vtgugUii, eid, =0, evii, iekii, =clqP|
KihcmiZ : 1. 1KQ eid ibiq PY Kii GKiU ieKvit L]
2. _vigngUiitK mzZKzi mi_ eid PiYi gia” Wevl hiZ el eifdi gia" _iiK 1KS®
leKtii Mifq by juiM|
3. Zic ctqM Kii axti ati Zicgily tiKW KifZ nie]
4. ciZ wgibtU Zicgi v iKW Ki hZqY chd— me eid by Mtj hig]
5. Dctii wbgtg eid madY Mtj cub nei cil Zic r'iZ _Ki hZqTY br Zicgily 20°C-
25°C ng| oiZ igibtl Zicgilv rjice= Ki |
6. o3 Zt i AtjitK Zicgily ebig mgq tjLIPT AYzb Ki |
fjLIPT ev Mid 11K eitdi Mjbi/ tei Ki|
8. tJLIPITI cKiZ AdjwPbi Ki |

Sioprar 0

~

30—

20—

20—

AbmUib bs 6.2
cixvi big: cubi CaiUb¥a ibYq|
DITK" : cubi CaUb chieqlY I CiUbit¥ai mi_ Zicgilvi maiK ibYq Kiy

hS¢.cuz: _vigngui, elbii, 1eKvi, =c 1qP|
KihcwiZ: 1. GKiU teKiti K[ Zicgivi cub bvl Ges ieKitii cibiZ vigugUiiil Ggbfite ~*icb Ki
thb erjiU ieKvirt Mitq by jiiM|
2. elbitii minith” cubiZ Zic il Ges 1 wgibU ci ci cibi ZicgiTy e TiKW Ki |
3. T Ki cubi Zicgilv 100°C nlgyi ci Aii hZB Zic eix KiQ Zicgili ex cit’Q bi
4. cif3 Z1_ i AtjitK ZegiTi-mgq tjLIPT AYab Ki |
5. tjLPT 1_1K eitdi Mjb/ ibYq Ki | v ]
6. tjLIPITi cKiZ ArtjiPhi Ki |

ZicgiTy ebig mgq 1jLIPIT (Graph) AY4b|

ke
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Abkij br

K. elibePbr ck
mVK DEii citk WK () 1Pz 1l |
1] tij jBbwbgidYi mgg “$Ui tij thLvtb wgijZ ng tmLitb GKU dvKy iiLv ng tKb ?
K. tjiny mkg Kivi Rb|
L. W@iKitj tijjiBtoi ZicgiTy eix nim Kivi Rb’|
M. tijMwo Pjvi mgq LU LU k& Kivi Rb"|
N. Zicxg cviYi Rb™ tij jiBibi veKiZ crinid Kivi Rb’|
2] Ng@ 7in cibi eiZm Aiivg g tKb ?
K. ciLvi eiZim Migi Nig fei niZ £7q b ZiB
L. e®ligb kiZjzZii md Kti ZiB
M. cilvi eZim kiZj Rjxq ew®d aniY Kii ZiB
N. cibvi exZim mimii tjvgKe 1”1q kidi XiK hig ZiB|
3] mRzici ga'tg N
i. e “i Zicgilv e ng|
ii. e “i Ae " crieZb nq|
iii. e~ “i AFSIiny ki 37 cig|
1biPi tKvbilU mVK ?
K. i L.ii M. ii 1 iii N. 1, i I iii

PITi mnith™ 5 1 6 bs ctki DEi vl

100°C

50°C

2 4 6 8 1012 14 16 18 20 (RifB)
T/ R (o

4] madY eid MjiZ KZ mgq TjiMiQj ?

K. 2 igibu L. 4 gibV
M. 6 1gibU N. 8 ugibU
5] MijZ cubi Zvegilv OUbit: tcSQiZ ciqiRbig mgg KZ igiby
K. 6 L. 8
M. 12 N. 18
mRbkyj ck :

113

1] "W eiZK Ll gaeZr “1Z 30 m| LU Wi mid_ 30.01m TINT Zvgvi Zvi thitb msthiM
oy ng H 1™b exqi Zicgvlv 1Qj 30° C | Zvgvi N cmiiY maM 16.7% 10 K'| kiZKiij

—+

hi™b eiqi Zvegily 4° C ntjy tmitb ZvinU WQto tMj |

cubi “Taie> i msyar vl |

"W e i Zuc mgvo ntj I G i Zvegidy vfb niZ ot IK? €LY Ki |
eiqi ZvegiviK ditibniBU 1 ¢j cKik Ki

Zvinl 1Qto hvevi KviY MaYiZK hiBmn e"L'v Ki |

== X
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mf3g Aa’iq

Z1v2 1 ka
WAVES AND SOUND

[cKtil cnbiZ 1Xj Qotj Aigiv ZiYvz t™LIZ cB| ZiY2 kiBtK GK "ib t 1K Ab™ itb etq ibiq hig|
k& GK cKii Zi%2| ka ki® Aigit~itK ketYi Abfiz Riig| kil gia'tgB Aigiv Z_" fciY KitZ
cwi] 2B k& Aigit ™1 Rietbi mi_ 1Ztcizfite RioZ| Aevi k& “ 1Y Aigii 1 giivziK IiZ Kti| GB
Aa'itq Aigiv Zi%s, k&, kidi cizalib, kidi teM, k& “1Y cfiz ibiq AitjiPbi Kie|]

GB Aa'iq iV tkil Aigiv-

o gk w hE

7.
8.
9.

Zit%2i "elkd” e KitZ ciie]

ZiYamakd inkmgini gia’ mij MaYizK maiK *icb Ges ciigic KiiZ ciiel
ka Zif2i "elkd” €LV KitZ ciie]

ciZatib mo ey KifZ ciiel

““bib Rietb cizafibi e'eni &Ly KitZ ciie|

kidi teM, Kala Ges Zivz " INi MaYiZK madK vch Ges Zi 1 1K iwkmgn
ciigic KiiZ ciie|

kiai fteiMi ciieZb e KiiZ ciie|

kie"Zvi mgv 1 GEi e'eniii €L KiZ ciie]

kidi oP 1 2912y e\L'v KiiZ ciie]

10. k& “1fYi KiiY 1 djidj Ges ciztivtai tKSkj €Ly KitZ ciie]
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7.1 chieE Wz, "® b er Qp~Z MiZ

Periodic motion, oscillatory or harmonic motion

chieE MiZ : tKitbr Mizkj e “KYii MiZ hi> Ggb ng th, GiU Gi 10\\ /2».;;_&

MiZct i tKitby wbi"6 1 1K whité mgq cici GKB 'K 1K AiZzpug |+ * 31
Kti Zte fmB MZIK chieE MiZ etj| Nioi KiUi Ges ™ izK ciii iz 8 /. 4/
eEiKii chiek MiZ| s Gi msiKiPb 1 cmiifYi MZ “iiLK chieE MWZ] N 6 9/
chieE MiZmalb tKitby e “i GKIU cY chig malb KifZ th mgq juiM S

ZitK chig Kij efj| PT 7.1

"B b MZ : chieE MZmaib tKitby KYi hi™ Zvi chig Kitji AfaK mgq th 1" tK Pij,

elKi AfaK mgq Zii leciiZ I™1K Pij Zte tmB MZiK 6 b MiZ etj| GKIU IcstK —=

tKib “p Aejao t 1K Sijiq 1 iq Zii wbiPi citS— GKiU e« AUKithr ntj [IPT 7.2] .
Gevi hi e “wWiK GKU Lwb fUth tQio t~lqv hig, Zintj e “i Dci-ibP ~jiZ .
_IKie] e “wWi GB MiZ nijv b MZ ev t7vjb MiZ ev Kadb MZ]| mij t vjiKi Mz, T
mikjyKvi Kaltbi Wz ~0:"b MZ| FE
7.2 ZiV PT 7.2

Waves
cKiil 1 "1 cubiZ GKiU 1Xj Qto gviv nijv] wXjw hLb cubiZ ANiZ Kt ZLb H “vibi cubi
KYv,1jv Ab> wjZ nq| GB Ay wjZ KYi tjv cikeZiw "i KYv, ijiK A wjZ Kti| Gfite KYi niZ
KYiZ “oi3ZiiZ ntq A vjb Aetkil cKiii wKbiig iMtq tciQig] cubi KYi_tjv Ta Dci ibiP
IVibigr Kti 1KS* migibi 171K AMmi ng bv] ciZ'K KYii GB

ZItKB ZiY etj| cubiZ Arb vjibi KiitY cubi KYimgin th
his¢K kiBi mé ngq Zv Keltbi giatg GK b niZ
Ab™itb mAnjZ nq| mZivs Zi%s fiiv ki@ GK b 1K Ab”
“itb mAnjZ ng|

th chieE Arb vjb tKitbi Ro giatgi GK™ib t K Ab™ith PT 73
ki mAjZ Kii 1KS* giatgi KYi 1jitK “wgrfite oiSZiiZ Kii by ZiK Zivs efj |
Kivb, Zij er Mimiq gia’tg th Zit%2i DM nq Zi uS¢K Zivz| cibi Zi%z,ka Zi%z cfiz iS¢ K

Zivz| id¢K Zive mAijibi Rb i iZ "icK gia'tgi cigiRb| Avi GK aitbi Zivs AdQ v mAijibi Rb’
tKithr gia'g M bv] Giv ntjv ZwoZ tPe'Kiq Zivs|

DIjL" th eZgib Aa'viq Aigit™ i AitjiPbr TagiT hiS¢K Zitvsi gta” migiewr iiLter] GLitb Zivs
ejiZ i "iZ "wcK giatg mé ZiYaiK eStei|

ZitYe1 "elkd'mgn ibgic:

1. ga‘tgi KYv,tjii O"b MZi dij ZiYe mi6 ngiKS KYi tjii “igx vbiSi ng bl
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his¢K Zi% mAijtbi Rb™ gia’g ciqiRb]
Zi% GK™ib T 1K Ab™ith ki@ mAjb Kii
Zif%41 teM giatgi cKizi Dei ibFi Kti|

. Zit%i ciZdjb I cizmiY 1 Deiicizb NiU|
Ziti cKiitf:

Zi% "B cKii: 1) Abc * ZiY2 2) Abk™N" Zi%%|

oA W

KR : WPfTi b'ig GKUi joy 1o brl| “1oi GKeid— GKiU k3 Aejatbi mit AUKI| Aci
ci$— ati niZ Dci-IbiP er With-eitg mAijb Ki |

“j01Z Geni 7.4 WPiTi b'ig GKIU Zit¥si mio nie] jTT Ki T
niZi mAijb e Kaitbi K Dci-ibP er Witb-eifg 1KS* s .

Zitvsi WZi K Abfigk| GLitb Kaitbi 'K Zitei MZi | - -
I"iKi mi_ AiovAwo er ¢’ eivei] GB Zi%B ni'Q Abc’ ' ~7 _ /
Zi%e| mZis Agiv ejiZ cui, th Zive Kaltbi v iKi mi_ |

jofite AMmi nq ZiK Abc ” ZiY2 efj] cubi Zi%. Abc’ %
Zii%i DniY| P1 7.4

3

GKIU " cstK PfTi b'ig 7.5 AUKutbi ntjv] Geri Aigiv D3 v lsiUi g3 ciSZ ati PTi b'ig migib-
ictQ mZ mAujb Kii | miZ migibi v 1K wbij 1 is-G GKIU mi%aPb certni mé nie Aieri niZ icQibi
I"1K 1btj GKiU cmiiY ceitni mid nie] mi%aPb I cniiY cein migibi v™ 1K AMmi niZ K| GLith
niEZi mAijb er Kaldb thi'tK Zi%l tmB v K AMmi ng| A_wr GLitb Kalibi "K Ges ZitYi MZi
I"K ci i mgidZivg er GKB| mZiw Aigiv ejiZ cwi, th Zi% Kadtbi v iKi mi_ mgiSZivj fite
AVmi ng ZitK Ab%N" Ziv efj| eiq giatg kidi Zive Abk N Zitbei DiniY|
Abc ” Zii%i mierP I meiba 1oy 1K Zivekdl | ZiYec® efj] Abb™N" Zit% Abic iuk ni'Q
mi%aPb I cmviY|
7.3 Zi%2a m3ko tuk C. . A

Wave Related Quantities HH
cY "®b : ZitYei Dei™’ tKitbr KYi GKIU w6 e 1 1K hilv T Kii
Averi GKB ™K f_{K tmB ve>"1Z 1dti Gij ZitK GKl cY (b b ejing] R e
chigKij : th mgq ci ci Zit¥i cbivelE NfU] A_wr th mgiq Zit%i Dci™ PT 7.6
fKib KYvi GKiU cY (»"b maidb ng ZiK chigkij etj| chigkiiK T @iv cKik Kiv ng] Gi GKK
fmtk U (s)]
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AN N
BAVAACRY,

Kalis : o1z tmtKi0 hZ tji cY Zive mi6 ng ZiK Zitvei Kalila etfj] Zive mé ng Kadbkij
e “ t_1K]ZB Kalbkij e “i Kala ZitY2i KaliVai mgib] Kawi¥ai GKK niR (Hz)| ~0"bkij
tKithy & ZKYy GK tmtKi0 GKiU ¢Y i b malb Kitj Zii KolvatK 1 Hz etj| GIK f@iv cKik

Kivng| Kali®&a I chigkitji madk nijy f=%

le Zi : Zit%2i mé niZ nij gatgi KYi, ijy mge "vibi "B citk KilZ niZ nie] migie "ib
t 1K th tKitbr GKIC K Zivai*Z tKib KYii mewaK miYiK ve”Zvi etj | wPiT a nijive Zvi|
“kv : tKithe GKU Ziv2ugZ KYvi th tKithr g0tZi Mizi mgilK Ae v cKIKK inkiK Zvi ki etj ]
MiZi migiMK Ae v ej1Z KYvi MiZi " K, miY, teM,ZiY BZ'w™ eSigq] Abc™” Zit¥zi DalPoimgn ey
ibaPoimgn me™v GKB “kigq K]
PIT P Ges P'er R 1 R Ae ibi KYi_tjy GKB “kig AitQ]
P A P’
AAIA
o, U U
R R’
PT7.8

Zi%2""N": Zit%i Dci GKB “kig AtQ Ggb ci ci "0l KYii ga'eZx “1ZB ZiY2 %N’ Kalgib
e “i GKWU cY Kaitb th mgg juM tmB mgiq Zi% thUK “1Z AiZpg Kti ZiK Zivz N etj |
ZiYa NIK A @iviPreZ Kivng| Gi GKK igWi (m)]

PIT PP er RR' eSS’ N niji Zie N A
ZivateM: w6 'K Zive GK tmiKiU th ~iZ AiZug Kii ZiK Zi% fel etj]
7.4 KigKiU maiK

A few relations

Kalwa I chigKifji gfa™ malK :

Aigiv Rub " bkij e “KYi 1 tmtKiU hzUr cYal b madb Kii ZiK Kald efj| GB KadivutK f
Giiv miPZ Kiv ng| Averi chigKij 7 ntj

7tmiKi0 "o thi msLy 1

Lm0, L, %W
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1 tmtKiUi GB "™ b msL'vB Kali/a| mZivs Knubv1/4f=% (7.1)
ZiYoteM 1 Zi%h IN'1 gia” maiK :

Aigiv Rub 1 tmiKiU hZ_tjv cY & b madb ng ZiK Kads etj] Aei 1 W cY 0 thi mgiq
Zitvei AZWSZ “iZEK Zivah N etj| mZins Zivah N A nij,

11U cY Kaltbi mgiq Zit%ei AIZWSZ “iZ =\

/W cY Kaltbi mgiq Zit%i AZWSZ “iZ =\

thinZ Kalivs £ZiB £1U cY Zi% “Zii nq 1 mtKiE

mZivs 1 miKt0 Zitvei AZwSZ ~iz =7\

GUB ZiYateM v. mZivs ZiY2 teM

MiYiZK DYiniY 7.1 : GKU e “ evzZitm th k& mi& Kii Zii ZiY2 "N 20 cm| eiZiim kidi feM
340 ms™ ntj Gi Kol 1 chigkij tei Ki

Aigiv Rub,

feM, v=f4 1qr AnQ,

v 340ms’! Ziv'N', 2=20cm=0.2m

J= 737 02m - 1700Hz ki fell, v = 340 ms’

)i 1 Kalivsa, f=2
T'=7=T700sT ~0:000588s chigKij, 7=2

=588 x10"s
ibtYq Kaliva 1700 Hz ; chigKij 5.88 x 10™ s
7.5 ka Zi%2
Sound Wave

Aigiv Rib k& GK cKii ki3] GB ki mAmjZ nq kA-Zit%i giatg] k& Zi% ntjy GKIU Abk N’
Zi%| GB Zi% mAijibi mgq gia'tgi KYv tjii e “Zimgini
mstKiPb I cmiitYi m6 ng (PT 7.9)] ga'g rigmAujZntq
GB k&-Zi%2 Aigit™i Kitb Gim kefYi AbfiZ RiMig] DijL" th | v
Drimi Kaidb Qiov ki&i DrciE ng bi] mikjiky, Kimi ey, u
“<tji NUIhLb edR ZLb niZ 1°'tq AtZ AfZ Tk Kitj | §r
eSiZ ciite th 1 KictQ] hLb Zig K v e ZLb hi™ tZigii \—‘—l
KEbijx “ik Ki t"Lte 1Zigii KEbijx KictQ] PT7.9

KgKIE :
GKiU Kimii enUiZ cub bl | enUiK ANiZ Ki| k& TbiZ ot'Qi] cubiz 1~ 9" tXDI t°LiZ
cd'Qi] Geri niZ v iq enliUtK ativ] k& wK GLb ThiZ ci'Qr? cubi XD 1K AifQ?
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hZq1Y enliU k& mié KiQj ZZqY tmlU tKiciQ ZB 1~ 1"
Zit%i mié nigiQ] ewUiVi ka t tg tMtj Zvi Kolbl t ig
fMEQ Avi tXDI t_fg tMIQ] mZiws teiSy tMj Kolgib e k&
mid Kii| 1KS* tKitby e © KictjB th Aigiv tmB k& TbiZ
ciiter Ggb tKitbr K_v thB] ki&i Drm I tkizii gitS GKiU
Ro gia'g _KiZ nie Ges Drimi Ko(% 20H, T iK
20,000H, Gi gfa" niZ nie|

ka Zit%2i "elkd™:

tKitbr e Ti Kaitbi dij k& Zi%. mié ng Ges mAijibi Rb™ v 1Z "icK Ro gia'tgi cigqiRb nq|
ZB katk GKiU hiS¢K Zivz ejvng| GB Zif%4i ceitni K Ges Kaltbi 1"K GKB etj GiU GKiU
Abk™N" ZiY2] k& Zif'%i teM giatgi cKiZi Dei wfiky| eigexq giatg Gi teM Kg, Zitj Zii
tPiq terlk, KiVb c™vi_ Adiv feik] kiai Zxezi Zii%i we Zdii eiMi mgibcuzK] A r Zit%i
ie i teilk ntj kidi Ziez teik nte] k& Zit%i cizdjb, cizmiY 1 Dcricizb moe| kidi teM
ga‘tgi Zicgiv 1 A zii Dei l ibFikij |

7.6 cizalib

Echo
b xi cito “wotq k& Kitj IKQY ci tmB ki&i chiwelE tkibii AfFAZi ngizi Aigit™i  AtbiKiB
AZQ] cmio ev “ijitbi KidQ fRi k& Kitj Abgc NUbi NfU] eo Luj Niii GKciSZ afib Kitj
IKQYTY ci WK tmB k& tkibv hig] Gme NUbi ki&i cizdjibi Rb™ NiU|
hLb tKitbr k& gj k& t 1K Aijvy ntq gj kidi cbielE Kti, ZLb H cizdijZ k&K cizalib etj|
mnR K_iq ciZdjibi Rb™ alfibi chiveiEiK cizalib etj |
ciZdjiKi bb'zg "iZ:

tKithy 1Y "igr k& ev alib Kith tkibii ci fmB kti tik cig 1—10 fmiKU hier Aigit™ i gi Zi8< 11K hig|

T 7.10

GiK kabfizi "wqzKij efj] GB % fmKt0i gta” Ab” k& % Kitb Gim tciQtj Zv Aigiv Ajvy Kti
kbtZ ciB bi] mZivs tKitbr 1Y igx ki&i cizafib ThiZ ntj ciZdjKiK Drm t K Ggb “i1Z iiLiZ nte
hitZ gj ka ciZdiyZ niq Kitb idii AmiZ ASZZ % tmiKU mgq tbg] hi™ 0°C ZicgiTig eigiZ kidi
feM 332 ms' aiv nq Zintj i miKi0 k& 332 m hig] mZis

cZdjKiK tkizi t 1K Kgctq % e 16.6 m “HZ WLiZ nte] Gei 7777777 77777
ej fQuE Nti ki&i cizafib tkibi hig b tKb?

7.7 cizalibi e"envi P
Uses of echo

Kici Mfxizv ibYg : cizahibi mnith™ Le mniR Kici gta” cubi TR

DcniZy KZ Wi AfQ ZvibYq Kiv hig] Kfci Dcti tKitbv k& Dreb SRS
Kifj tmB k& cub cO t_K cizdijZ niqidti Gij cizalib tkibv hig| PT 7.11
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GLb k& Drcb Kiv I tmB kt&i cizialib tkibvi ga'eZimgq vgv Nioi mnith™ ibYq Kiv hig|aiv hiK,
cibctoi MRizZi=h,

k& Drcb Kiv 1 ciZaib tkibii ga'eZimgq = ¢,
kiai teM = v,
GLb k& Drcb nlgyi ci cub ctd cizdijZ niq tkiZii KifQ idii AmiZ thinZ 2k ~iZ AiZpg Kii
AZGe, 2h=v Xt
elh=vxiu2|
Ktci cubctoi MFiZy 16.6 igUitii Kg nij, cizalib rfiIEK GB cixlul Kiv mae nie bi
GKBfite F-MtFi LibR ¢ vt_i mUib jitf G c=iZi e’enii nt'Q]
ertii ¢ Pjv:
kidi cizalibi mngh'B ei”i c_ Pij| eri tPaL {™iL bi] er’i ki&ED Kofibai k& “Zii KiiZ
cii Aevi ThiZl citi|GB k& Agiv TbiZ cB bi| eri ki&El Kolivai k& “Zii Kti mgib

Qiotq 17q] H k& tKitbr cizeUtK evar tctq Avei er“tii KitQ Ptj Autm|idii Ami k& Ttb eStZ
citi th migtb tKithi e« AQ iKbv] ev™i Gfite Zvi wkKyil afi] hi™ evar fciq k&

Pl 7.12

Idfi b Adm Zie eStZ citi th dikv Righi AtQ, tmB c_ eivei tm Dio Pij| AtbK mgq "e iZK
Zitii mVK Ae b ibYq KifZ e ntj mgiSZivj "B Zitii ga’ 1" tq Do Pjii mgq thB gil abizK
I FYWZIK 2t (ev mipg I ibitcyl 24i) e i kidii ga'tg msthiM fciq hig tmB e il Kixdii
ga’ i iq e "r cewnZ nq Avi tm gviv hig| giSgta” “e iZK Zvti SJSZ giver i t L hig|

el i cig 1,00000 niR KalstKi k& “Zii KiiZ 1 TbiZ citi|
7.8 ktai feiMi ciieZb

Variation of velocity of sound

k& Drm f_tK Aigit™i Kitb k& AmtZ 1KQUI mgq thg| ciZ tmtkiU k& hzUi c_ AiZpg Kti ZitK
kiai feM etj| kiai teM KigKiU velfqi Dci ibFi Kfi|

gaigi cKiZ : verfb gia'tg kidi fteM werfb] D niY "ic eiq, cib Ges tjiniZ kidi teM rfb
ifb] 20°C Zicgilig eigtZ kidi teM 344 ms”, cwbiZ 1450 ms”, Ai tjinig 5130 ms™|
miariYfiie eji hig eiqfZ kiai feM Kg,Zitj Zii tPiq telk Ai Kivb c”vf_ meiPiq feik|
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ibiRiv Kfiv : “tUr Luj wibi tKU bvl | cig tiek igUi jov iPKb Zvi @riv tKSUr “fUK msh3
Ki| 1Zigii eU GKUi tKSUig gL jultq K_v ejtQ] Aci tKUig Zig Kib juMtq tmB K_v tkibv
POV Ki |

Zig WK K 1 TbtZ cit'Qr? n'i k& ThiZ cwQ] GLitb k& mAwjZ n'Q Zvi Gviv hv GKU Kivb ¢™v_|

T IO 20 fiGE 7= ©"

PT 7.13

Zicgil: eiqi Zicgilv hiZy erfo eigtZ kidi teMl ZiZy eito] GRb™ kizKij Atcqlv M@sKitj kiai
feM teik]

inmie Ktiv : 20°C Zicgiliq eiqiZ kiai teM 344 ms™'| 0°C Zicgilig feM 332 ms™
ciZ 1°C Zicgilv eriiZ eigiZ kidi el KZUK e cig?

elqi A Zi : eiqi A Zy ey fctj kidi feM e cig] GRb™ T8< eiqi tPiq iFRv eigiZ kidi feM
ferk |
7.9 kie'Zvi migy 1 GE™1 eenvi

Audibility range and their uses
Aigiv Rub, e “i Kaib Qior k& Drcb ng b hi™ tKitbi e ¢1Z tmiKiU Kgetql 20 eii Kitc Zte
fmB e < t 1K Drcb k& tkibr hite] Gfite Aievi Kalb hi® ciZ tmiKiU 20,000 evi Gi feik ng
Zinfj I ka tkiov hite byl mZivs Aigit™ i Kitb th k& tkibr hig 2 Kadial migr nijv 20 Hz 1K
20,000 Hz| Kalit¥al GB cijitK kie"Zii cijv (Audible Range) efj| hi™ Kela 20 Hz Gi Kg
nq Zte ZtK Kkt&Zi (Infrasonic)Kalb etj| hi™ Kalda 20,000Hz Gi feik nq Zte ZitK kiaiEi
(Ultrasonic) Kalb efj| kt&Ei Kait¥ai k& gibil TbiZ bi fctjl i, KKi, 1giguQi b 1KQ
IKQ ciYy Drcb KifZ citi Aweri ThiZI citi|

Kt&Ei kidi ctgM I e’eni :

mgt™ i MFdZvibYg: mgt i MFxiZiibYigi Rb® SONAR bigK hS¢, e'eliZ ng] SONAR Gi cfiv
big Sound Navigation And Ranging. GB hiS;, Kt&EiT KaliYai k& fciY I MntYi ee™y
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PT-7.14

AitQ]cubi gta” GB hiS¢ i minith™ ktAlEi KoldYai k& Dreb Kii feiY Kivng Ges GB k& mgt™ i
Zjt 1k evar tctq Averi Dcti DIV Amij MinK hiS¢ i minith™ MnY Kiv ng| k& fciY 1 MniYi mgq
HIKW KET wefgM Kitj kidi fgYKyj fei Kivng| aivhiK GB mgq # Ges mgi™i

MFiZi d hi™ cibiZ kiai teM v nq Zte,

2d = vt

vt

or,d="% (7.3)
k& hvilgr 1 Amiigtj d +d=2d c_ AiZug Kii| GLb kiai feM fRib Dctii mgKifYi mnith”
mgi™ i MFiZvibYq Kiv hig|

Kictoi gajv cii <ii Kiv: ARKij AvaibK Iquks tgikb tei nigfQ hii @viv mniR Kico cii <vi Kiv

hiq] cibi gta” mieib ev _tov meib igikZ Kii Kico rfiRiq fifL tmB cubi gta” kt&iEi Koltbi k&
tciY Kivng| GB k& Kictoi gqjuK eBti tei Kii Aith Ges Kico cii <ii niq hig|

tim 1bYtq : gbtli t-ini AFSiY Qe G--ti Giiv thgb 1Zijv hig tZgb ki&Ei Koitbi kiai
mnith” Qie Ztj TiM ibYq Kiv hig] GB cipari big AiéimibiMid (Ultrasonography)| GB k& t~ini
AT'Sti tciY Kivng Ges cizdijZ kaiK AijiK ki3iZ iciSZi Kii tUijirfkibi c g tdjing| dij
tKitby tiM _Kij aiv cto]

PIKrmd T T: “HZi T <ijs ev ci_i tZijvi Rb” ki&ET Kaithi k& e'eiiz ng| wWibi 1QU cr_i
10 , ov Kti Zv AcmiitYi KiiRI GB k& e'eliZ nq|

Ab'ib” KiR: aiZe icE e citZ m2Zg dilj AbmUith,m2 BtjKUIbK h3¢.cnZ cri®<i Kivi KiiR,
MZKi tiMRrery a¥stmi KidR1 ki&El Kaltbi k& e’eliZ nq|
kiaZi Kalival kiai e'enii :

kiazi Kaitbi mgy ni'Q 1 Hz 1_iK 20 Hz.| GB Kalibi k&
gibl ThiZ cigbv Zte tKitby tKitbr Rie-RS“ ThiZ cig] nwzZ GB
Kalthi k& @iv bRt i gfa” thiwthill 191v Kii Pij| tKitbrc
IeKiZ Qiov GB ké el™i chs thiZ citi| figkal Ges ciigiYieK®
lerCitYi mgg GB ki&zi Kaltbi mid ng Ges cej SiKibifs
gia'tg afsm hA Pijig]

T 7.15
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MiYiZK D wniY 7.3 : b xi GK cito “woiq GK €3 nizzZwj 1™ j| 1B k& b xi Aci cio f_K idti
Gim 1.5 s ci cizafib tkibr tMj | 1B mgq eigiZ kiai feM 340 ms™ ntj b Ui ck 12y KZ ?
mgiaib : aiv K b™xi ck 12y d| mZis Aigiv ciB,

2d=v.t GLb,
- teM v =340 ms™
AZGed =7 mgqz=1.5s,
340 ms'x1.5 s ck'lzid=?
B 2
=255m

mZivs b i ck 120 255 m

7.10 mih3 ka 1 Zi “elkd”

Musical sound and its characteristics
Agiv ciZirb el iKg k& ThiZ cB| v 2v 17 1q hibeinb PjiPtji k&, nUeRiii k&,elKij eid
coii k&,lerfb er™"hiS¢ i k& BZw™ Aigiv cizi'b 1ib _uK] GmKj kitai 1KQ 1KQ ThiZ kiZgai
JuiM A 1KQ 1KQ ThiZ kiZKU jiM] AbfiZi i"K i 1q iePri Kitj kiZgai ka ni'Q mih=3 ka|
0jZ k& Drimi tbqugZ 1 chieE Kaitbi dij th k& Drch ng Ges hv Aigit™i Kith kiZgai etj gtb
ng ZiK mih3 ka efj| Wi, tenijy, edki enk ciz e 'hiS¢ 1 k& mih3 ka|
mih3 kiai “elkd™
mih3 kidi 1Zbil "elkd” AitQ- i) cieJ” el ZieZi (Loudness or Intensity) ii) ZXJ[Zv (Pitch) Ges
iii) ,Y e/ RWZ (Quality or Timbre)
ciej” ev ZxeZv: ciej” er ZxeZy ejiZ k& KZUi tRifl ni'Q Zi eSig| k& ve Ziii Arfgil jo'fite
ilLv GKK 191Tdiji ga’ " iq o1z tmtKiO th ciigiy kaki® cennZ ng ZitK kidi Zezi etj] SI
CIZ1Z ktdi Z2ieZii GKK Wm™|
Z191Zv: mih3 kiai th hetkd" " iq GKB ciefj’i Lit™1 mi Ges Pov miii gta” ¢ K" eSi hig ZitK
Z91Zv ei ciP etj| 2912y Drimi Kali¥ai Dei wbfi Kii| Kel/a hZ teik ng, mi ZZ Poi ng Ges
2191 Zv ev P ZtZi teik nq|
.Y el Ruz: mih3 kiai th "elkid'1 Rb" verfb Drm 1_iK Drch GKB ciej” | Zx[Zh3 kidi gia”
ci_K"eSvhig ZitK Y ei RuZ etj |
cithi Myvi ™ tgiUriKS“ brix DikTi Mjvi i Z2xqT tKb?
gt Mjvi MihtS¢ ~'tUr¢v AQ GET K etj "iZS¢x el Vocal Chord| GB tHiKij KiWi Ka(tb
dij Mjv 1 1K k& 1bMZ nq Ges gibl K v etj] eq < cili™i tHiKij KW egimi mi%. mi% “p nig
cto] 1KS“ kT er bvid™ 1 tHKij KW “p K by, dij eq®< cilf™i Mjii il Kalda Kg Ges biix
enikki™ T Mii Kads ferk ng| 2B cili™i Mjvi it ik < 1k ev brit™ i KU™i 24|
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7.11 ka "Iy

Noise pollution
ol ik thiwthi 1 fie Avb-c bl Rb™ k& ciqRb| KS“ ActqRbig k& I tKijinijv Amn’
JiiM] verfb Drm t_1K Drch tRvivijv Ges ActqiRbiq k& hLb gibfli mnbkxjzii gilv Quotq ieir3
NUig Ges ™t i TiiZmiab Kti ZLb ZiiK k& “ 1Y efj|
0BiKi Aeia eenvi, Xifj1 k&, teigiewR, cUKv tdivibii ArlqiR, Kj Kvilibii k&, Mioi nibi
AIIQR, D'P Fjtg PujZ tUc tikwi I tUijifkibi k&, citbi Mwoi BiAtbi k&, DiolRniR 1 RYa
legitbi Zie ka cfiz ka " 11Yi cab KiiY]

Aieilg Zie k& gibimK DIERbr eioig I tgRIR ILUILIU Ki | k& 1Y eig eig fie, Tlai g™y, i3Pic e,
G IcE 1 gi ZiB<i RUj tiM,Aib RiIbZ Am*Zy, KiSZ 1 Aem™M ™ niq co, Kg9igZi nm, 5ZkS nim,
gr_v tNiiv chiZ iZKiiK cfie mio Kii | nVir Zie k& gibtli keYki® bo KiiZ cii|

eZgith k& 1Y giivZK mgmi mié KiiQ] Gi Ketj cio cigB Am ” fiMx Ges cixqlv_xiv TwzZM”
nf'Q] k& “1iYi miZ t_K elii Dcig nijv k& Kgitbv] GemiYz AigiviKQ ¢ 9]¢ MnY KiiZ cwi|
th tKitbr Drme ev Abditb D'P “ti giBK eRvtby 1_1K 1eiZ _\K$Z nie] Drmie cUKy, ewR diitby
chiz il KifZ nie] Mioi nb Ah_v eRvtbi er tRiT eRitbi criinil Kiv DIPZ] Kg ka
Drci™bKiix BiAb e h§¢cnz “Zii Ges 1jiKijq t_tK “fi KjKiilibr I iegib i “ich Kiil Aigiv
k& 11Yi niZ 1_1K tinB fciZ cwi | kntii giS gitS D3 RigW ivly Ges 1v Zvi ati k& tkil YKvix
WQcigy jiitby DIPZ | KjKvilvoig k& tkilY hiS¢i e'eni Prij Kii Ges RbmiPZbZy e Kii k&
“1Y 1bgSe Y Kiv mae|

Abkj bx
K.edibewbr ck :
miVK DE i otk UK (') 1P il |
1] ka tKib aitbi Zi%2?
K. 1ZhK Zi% L. ZWoZiPe*Kiq Zi%s
M. Abk™N" Zi% N. teZil Z1Y%2
2| kiai teM tKib giatg meiPiq feik|
K. Kivb L. Zij
M. Mmiq N. ciRgy

3] "e™iZK jBtb gZ er’i St KiZ t7Lvhig tKb ?
i. "eWZK Zi tjui Ae "ib Ges ga'eZx TiZ maltK ZirqiiYKfite m U6 anYi bv _Kig|
ii. mgtbi " iKi kt&Ei Zit¥ei cizalib ThiZ bi cilqig)
iii. e i GKIU Ziti Stj Aci Zviw Uk Kivg]
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Adg Aa'ig

Aifjir cizdjb
REFLECTION OF LIGHT

[ Aigiv Aigit™ i Pricitk bibiiKg e “ t7LiZ ciB| hLb tKitby AibjvK Drm f_tK Avtjv mivmii Avgid ™1 PiL
Aim ZLb Aigiv DrmiU 17LZ ciB| Aeri AijiK Drm f_1K wbMZ Adjv tKitbi e “i ¢d f_1K cizdijZ niq
hLb Aigid ™1 fPEL Adm ZLb1 Agive “W t7LIZ ciB] Adji ni'Q GK cKii ki@ ev enn'K KviY hi Aigit”i
*LtZ mnh™ Kti er “ktbi Abfiz mié Kti| G Aa'vtq Aigiv Adjii cKiz, “cY, Atjii cizdjibi mlejs,
“ciYi cKiitf’, “ctY Kifite ciziee® mid ng, “ciYi eenii 1 ciZieteti jeeab madiK AdjiPbr Kie|]

GB Aa’ig ciV tkil Aigiill

Aitjii cKiZ el KifZ ciie]

Aitjii cizdjibi mT €Ly KitZ ciie|

“cY €LV KifZ ciie]

ciZiea™ gL KifZ ciie]

AJIK ik gLy A%b Kti “ctY Aijii ciziea® el KitZ ciie]
mgZj I tMjiq ~ctY ciziee miGi 1KQ miaviY NUbyv eWL'v KifZ ciie]
“ctYi eenii €LY KiiZ ciie]

leeab €LV KitZ ciiel

© N e 0k~ W E

cizies* mié ¢ kb KitZ ciie]

. Aigit™ i Rietb rerfb Aijikig NUbvi cfie Ges Gi™i Ae b Dcjia KifZ ciie Ges cksmi KitZ
ciel

[HEN
o
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8.1 Aiju cKiz
Nature of light

Aigiv Rub, Avtjv ntjv GK cKii ki@ hii gia'tg Aigiv tKithy e 17LIZ ciB| Aigiv hLb Kithi e ©
oL, ZLb e © 1 1K Adtjv Aigit i tPiiL Avtm| tPiL cied Autju tPiiLi tibig e “wWi ciziea® mid
Kii Ges RiUj cipqii giatg Aigit™i gi 118< e “iUi Abdic GKIU e “i AbFiZ mi6 Kii| ciPibKij
ntZ gibl Ajii cKiZ maitk Avb juibfi 1P Kti AmiQ] GK mgq aiYy Kiv nizy Aigit™ i tPIL niZ
Ay tKitbi e “i Dci cto, ZiB Agiv tmB e “ t°LiZ cB| Amij hLb tKitbr e * 1_1K Adjy
Aigit™i tPEL Adm, ZLbB tKej AigivfmB e t7LiZ ciB|

Aitjyi caib caib ag, tjvibg3c:

1. 1Ky ™7Q mgmZ giatg Ajv mijct_ Pij|
2. 1Kitby bt & gia'tg Artjv GKIU thi™ & tetM Pij| kb™vtb GB tetMi gib, ¢ =3 x 10® ms™|
3. Adjii cizdjb, cizmiY, eZPii, AceZb, 1e'QiY Ges mgeZb NiU|
4. AdjiGKcKii ki3]
5. AijiGK aithi ZwoZiPie'K Zivs|
6. tKithv tKithi NUbig A jv Zit%i big, Averi KLtbe KLt Avtjv KYii big APTY Kii |
8.2 Aitjvi cizdjb

Laws of reflection of light
Agiv Aigit™ 1 Pricitk AtbK iKg e © L K] GiTi tKitbuU Prin”iK Ajv Qoig Averi tKitbuU
Aitjv Qo br] th mKj e« thgb-mh,zviv, RjS foigenz, bT BZ'w 1biR t_1K AjvibtmiY Kii
Z¢"itK ejyng “wdgb e “| Aevi th mKj e “ thgb- gibl, MQcijv, tUiej, 1-qvij, Qie, PK tel
BZ'w™i 1biRi Aijv thB ev wbiR AdjvibtmiY KifZ cii bv Zd™ 11K ejv nq “wl3nmb e “| hiLb
“ni3gib e < 11K Adjv AigitTi tPEL Aiim ZLb Awgiv tmB e “W 1TLIZ cB| AigitTi Pricitk th
mKj miaiiY e © t°LiZ cB tm ijy “wBgb e “ bg, Zel Agiv fm iji t"LIZ cB| Gi KiiY ni'Q
Aitjii cizdjb] 8.1 WPiT tZigiv 1°LIZ o'Qr Krfite Aigiv GKIU “wi3gib e * (mh) Ges GKiU
“wnib e “iK (leorj) tTLIZ cw'Q] PIL “wRgib e “wWiK TLIZ cig tKbbv GiIU T K Ajv mivmii
fPiL ciek Kii| @ur3gib e © T 1K Amv Aifjvieorj T 1K cizdijZ niq Aigit™i tPiiL ctek Kti efj
tleovjil Aigiv 17LiZ ciB|

“nrdgib

iPT 8.1
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GKIU ™Q I mgmE gia’tg (thgb-KP) AtjiKiik! mijct_ Mgb Kii Ges GKB feiM Ptj| 1K3*
AdjKink! hLb GK gia'g 1”1q PjiZ PjiZ Ab" GK giatgi tKithi Ztj AiciZZ nq ZLb "B gia'igi
Iexf~Zj niZ \KQ crigiy Atjv Areri c_g gia‘tg idii Aim| G NUbitK Artjvi cizdjb etj|

th c6 niZ AKink! ciZdiyZ niq idii Atm ZitK cizdjK co efj|

cizdjtbi ml:

AiCiZZ i1kt Ges ciZdijZ k! “iU mnR mT tgtb Ptj-

1. c_ g ml: AciZZ k!, ciZzdijZ k! Ges AicZb 1e°tZ cizdjiKi Dci AvaZ Arfjo’ GKB
mgZij Ae b Kti|

2. W0ziq ml: cizdjb tKiY Aiczb tKitYi mgib ng|

IPT 8.2: Aitjii cizdjb

hLb Avjyv tKithy ¢d t 1K cizdijZ nq ZLb Zv Aek'B cizdjibi mT tgtb Pij| tKitbr cd 1 1K
Kifite Aitjv cizdijZ nte ZiibFi Kii cizdjiKi ct6i cKiZi Dci| cizdjK ctoi cKiZi Dci
ibFi Kii cizdjbiK “BfiiM fiM Kiv hig| h_i-

1. 1bgigZ ermlg ciZdjb
2. €'f3 el AibgigZ cizdjb

1. wbqigZ ciZdjb :

hi” GK,"Q mgiSivj AitjiKink! tKitby gmY Zij AiciZZ niq cizdjibi ci mgiSivj iik!,"Q ev Arfmiix
ev Acmiix ikt 1'Q ciiYZ nq Zte G aifYi cizdjbiK Adjii wbaigZ cizdjb etj| D iniY inimie
ejv hig- hi™ GK,"Q mgiSivj AtjiKink! tKitby mgZj “ctY e Le fifjvfite cujk Kiv tKithi aize
ctd AiciZZ ng, Zte cizdjibi ctil ink!,"Q mgiSivj K| G 11T k!, Qi ciZ'Kil AvtjiKiikti
AicZb tKitYi gib mgib Ges ibqigZ cizdjibi dij ciZ’KwW nikli cizdjb tKiYil gib mgib nq |
iPT 8.3]]

IPT 8.3: 1bqigZ cizdjb PT 8.4 : eil3 cizdjb
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2. €3 cizdjb

hi~ GK,"Q mgiSivj AjiKink! tKithr Ztj AicizZ niq cizdjibi ci Aii mgiSivy by K er Arfmiix
ev Acmiix ink!, 1'Q ciiYZ bi nq Zte G aiiYi ciZdjbiK Adjii 3 el AibqigZ cizdjb eij]

8.4 WPIT 1Ly hit"Q th, GK,'Q mgiSivj AdjiKiik! GKIU AgmY Zij AiciZZ ni'Q| GiI{T ik, 1jy
AgmY Ziji rerfb AicZb ie>"1Z verfb AicZb tKitY AiciZZ nq, dfj GmKj tikit Ablib2K cizdjb
tKiY 1jvl verfb ng| hii dij cizdifZ ikt tjv Aii mgSivy K bi] Aigit i Piicitk th mKj e T
f"LIZ cB, 2 1 AiaKistki ¢ gmY bg| djkiZiZz Agii™ 1 tPEL th mKj cizdijZ k! ctek Kii
Ziv €3 cKiZi| hii dij e “ ijv Aigidt™i 1bKU D% bi niq Ab¥aj t Lig] Lwj fPdL 1Ly
AiaKisk c6 AiciZ™161Z gmY gib nijl cKZciq G mKj c6 gmY bg| hLb Abexd[Y hS¢ Biiv G
mKj ¢6 t"Ling ZLb Zy tevSi hig |

8.3 cY
Mirror

“cY nfjy Ggb GKiU gmY Zj thLitb Ajvi tbaigZ cizdjb NiU| “ciY Aijvi cizdjibi dij “civi
migtb “wcZ e “i GKU (6 ciZiea™ MVZ nq|

GKIU gmY Ztj cizdjK A TiY v iq “cY ¢ “Z Kiv ng| mariYZ KidPi GK ci6 aiZi ctjc juiq
“cY “Zii Kiv ng| KitPi Dci cii” ergoii ctjc jitori GB cipgiK Ocviv Jiitbid ev imjFuis ejy
ng| aZi ctjc jtor ctdi teciiz col GiYIT cizdjK co mtmte KIR Kii| GQiovl i cub
co, gmY eid BZ'w™ I “ciYi bg KIR Kfi _itK]

“cY cabZ "B cKii| h_v-

1. mgZj “cY

2. tjxg “cY

mgZj “cY

ciZzdjK coil hi~ gmY I mgZj nq Ges ZifZ Ajii wbaigZ cizdjb NiU,Zte tm coiK mgZj “cY
efj| Aigiv mPiPi th “cY ev Aigby e'envi Kii _wK] tmil nfjymgZj “cY|

fMijxg ~cY

ciZdjK col hi™ gmyY Ges tMijxg ng A ir ciZdjK col hi™ tKvtby tijiKi Askietkl ng Ges ZitZ
Aitjii thaigZ cizdjb NiU Zte ZitK fMijig “cY etj] 8.5 1 8.6 1T thijKig “cY t™Lidbi nigiQ]
GKIU KitPT dicv tMijtKi LubKUr Ask tKiU ibiq hi™ Zvi GK ctd cviv jiltbv ng, Zte tWijxq “cY
“Zii ng| Wjrg “cY Averi "B cKii| hoi-

1. AeZj “cY

2. DEj “cY

AeZj “cY: tKithi tMijKi AeZj cb him cizdjKitc KR Kii A ur Aijvi wbqigZ cizdjb hit
g “ctYi AeZj c6 niZ mNiUZ ng Zte tm “cYiK AeZj “cY etj] GIYIHT tWjiKi tKiU thay
Astki DEj ctd ciiv juMtq AeZj ~cY “Zii Kivng [PT 8.5]] AeZj ~cY GKiU Arfmiix ~cY tKbbi
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mgiSivj AdJiKitk! AeZj “ctY AicizZ nlgi ci ciZdijZ niq GKiU 1e 1Z ArfmiixZ nq er GKIT
IgijZ nq|

IPT 8.5: AeZj “cY IPT 8.6: DEj “cY

DEj “cY: fKithy tMijiKi DEj cd hi™ cizdjKitc KIR Kii A_r Aijii bqigZ cizdjb hi™ thijig
“ctYi DEj ¢ niZ ms\iUZ ng, Zte tm “cYiK DEj “cY etj| GIfI#T tWjiKi tKiU tblqr Astki
AeZj ctd A wr vFZtii v 1K criv juiq DEj ~cY “Zii Kivng [iPT 8.6]]

DEJ “cY GKIU Acmiix “cY, KiiY mgiSivj AdjiKitk! DEJ “ctY AiciZZ niq ciZdijZ nevi ci
Acmiix k!, 1'Q ciiYZ ng A_wr Qiofq cto Ges KLbB GKiU ie>"£Z igij Z nq bi|

g ~cY mspus Kigkiu msAy

fgi (Pole) : fMijig “ctYi ciZdjK ct6i ga'ie 1K “ciYi tgi etj| 8.7 T P “cii fgi| AeZj
“ctYi 14T ciZzdjK ctoi metPiq ibP 1 Ges DEj “ciYi 11T ciZdjK cidi metPiq DP 1B
“ciYi tgi|

epZii K™ : tMijig “cY th tjiKi Askietkl, tmB tMijiKi tKy"1K H “ctYi epzii 1K™ etj| 8.7
PET C 1 “ciYi epZii 1K

epZii e'mia : ijig Y th tMigiKi Ask, fmB tMijKi e'miatK H “ciYi epzii e'mia efj| 8.7
IPYT PC & MC nijyv tijig “ciYi epzii e'mia] epzii e'miatK r Giiv cKik Kiv ng|

IPT 8.7: tiijig ~cY
caib AT : tMijxg “ciYi tgi I epzZii tKb™i ga” 1" 1q AiZugKuix mijiiliK “ciYi cab A eij|
8.7 WPtT PC mijtiLi ntjy “ciYi cab AY|
Y AYl : fgi 1> €1ZZ “ciYi ciZdjK ctoi Dei th tKitbr ie™ 1 epzii Kb i ga’ "1
AiZugKiix mijtiLeK MY AT etj| 8.7 WPIT P'C mijtile “ctYi Y AT|



c v_ieAib 131

cab tdvKim : cab Afqli 1bKUezZx I mgiSivj k!, "Q tKvtbv tMijxg ~ctY AiciZZ niq ciZdjibi ci
calb AtTli Dci th ie 1Z igijZ ng (AeZj “ctY) ev th ie™ 11K AcmZ n'Q etj gtb ng (DEj
“ctY) ZiK H “ciYi cab fdikim etj] 8.8 I 8.9 \PfT F 1™ nijv h_wuig AeZj I DEj “ciYi
caib tdvkim]

M, M

A 4

F T PE i

] = '-"-:-:=-E F
~ '« FMS ; e fy
IPT 8.8: caib tdiKim IPT 8.9: caib tdiKim

fdKim ~iZ : tjig “ciYi fgi 1e” 1_IK cab tdiKm ch$ “iZiK tdiKm “iZ efj| GiK f @iy
cKik Kiv ng| 8.8 I 8.9 WP{T PF nijv tdim ~iZ| tijigq “ciYi tdiKim ~iZ euzii e'mitai

AfaK, A Ir f = % |

fdKim Zj : tjig “ctYi cab fdiKitmi ga” 1" 1q cab AtYTi mi_ jefite th mgZj Kibr Kiv ng
ZitK tdKim Zj etj|

8.4 ciZiea?
Image

Zig hLb 1Kt Aigbii 1" tK ZiKill, ZLb Zig tZigvi ciZ'Qie t°LiZ cvl| Ta Aigby tKb, Zig hLb
tKitbv cKi ev b™xi cvo 1" 1q tnfU hil ZLbI cubi gia” tZigvi ciZ'Qie tFim 13V] GB ciZ'QieB nijy
tZigii ciziea®| hLb tZigii 1™ er tKitbi e T 11K AtjiKink! Aighig cizdijZ ntq 1Zigvii L Avdm
ZLbB Aigiv ciZiea” t7IL |

Kb e 1 IK cizdijZ AdjiKink! hLb mivmii Aigit™ i tPAL ciek Kii ZLb Aigiv tmB e “WU
"L1Z cB| Aevi e © 1K AdjiKink! hi™ mimii Aigii i TPl by Gim Ab™ tKitbv gia'tg cizdijz
el ciZmZ niq tPHL ctek Kti ZLbl Aigive “WiK 17LiZ cB| ZLb gib ng thb e “WU Zvi AiMi
Ae "vib thB| Zig hLb Aigbvq tZigii ciZ'Qie 7L, ZLb tZigvi KiiQ gtb ng thb Zig Aigbii icQib
AQ| cKZ ctl Zig Aigbvi migtbB AQ] Aigbvi Dei *iZi Rb™ bZb Ae *itb Agive “i th ciz'Qie
"LiZ ciB ZB ntjie “i ciZien’|

PT 8.10
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IPET 8.10-G AeZj “ciYi maftl O GKiU 1™ je | O niZ cab AfYli mgiSivj k! OM “ctY
AiciZZ niq cab tdiKim 1 fq MFI ct_ ciZzdijZ nq| OP ikt “ctYi fgi‘ie”™ P-1Z AiciZZ niq
ciZdjibi ci PIct_hig] cizdijZ ink! " Tie"1Z 1Q° Kfi| GB i B niji O ver"ii ciZien”|

M

A

ALY

B

IPT 8.11: cizdjtbi Rb™ Aei Te ciziea”|
PET 8.11-G O mgZj “ciYi mgib AeiZ GKil 1e™ jYle <] O niZ OT k! Arfjaifite “ctY
AiciZZ ng Ges TO ct_ ciZdijZ ng| OQ iik! ZihKfite “ciY AiciZzZ nq Ges QR ci_ cizdijZ
ng| G k! iU Acmiix nlgig ink!, 1jvK wcQibi 1K eraZ Kitj G,ijv 1w 1Z wgijZ ng] A_r
ciZdjZ k! tjv “ciYi icQtb 1we” T 1K AcmwiZ nt'Q efj gtb ng] GB 1 1©°B nijy O e
ciZiea!|
tKithi 1™ nizZ 1bMZ AdjKink:,"Q tKitby Zij cizdijZ ev cizmiiZ nevi ci W02xq tKithy 1ev"1Z
IgiiZ nq er WZiq tKitbr 1e” ntZ AcmwiZ nt'Q efj gtb ng, ZLb H Zxq 1e> UK c_g e i
ciZiea" efj| GKiU e “ ntjv AmsL we> i mgid| dij ve i bge “il ciZies® MiVZ nqg|
ciZieto cKiitf®
Zig hLb Agbig tZvgvi $Prviv 1L, ZLb Agbri 1cQib 1Zigvi ciziee” tLIZ cil | Adjvi ciZdjibi
Rb™ Ggbil NfU] Aigbig 7Ly tZigri GIc ciziefe™ miZ'Kii Af_ Adjv igijZ ng bi] G aitbi
ciZieatK etj Aei le ciziea| Aii th mKj cizieta® Arjy miZ'Kvi Af_igijZ nq (thgb- imtbgyi
cig tdjv tKitby “K) tm_1jitK ejv ng e Te ciziea®] WhRUij K'tgivi ¢ g tFim IVi Qie nijy
el e cizien’| e e ciziea! ¢ ig tdji hig IKS* Aei Te cizies” ¢ ig tdjv hig b ciziea® “B
cKitii ng-
(K) e Te ciziea?
(L) Aei Te cizZiea
(K) ei" Te ciziea”: {Kithi 1e™ niZ ibtmZ AdjiK ikiW'Q tKitbr Zij ciZdijZ er ciZmiZ nevi ci
hi™ WZig tKitbr ves tZ cKZctf igijZ ng Zintj H 10Ziq 1e WK ¢ g e e Te cizie” efj|
IPT : 8.10 G I ntjv cizdjibi Rb™ ei le ciziea?|
(L) Aei Te ciziea: tKitbr 1™ niZ ibtmz AjiK ink!,"Q tKitbi Ztj ciZdjZ er ciZmiZ neii ci
™ W02Zig tKithy ve™ 1 1K AcmwiZ nt'Q efj gtb ng, Zte H W0Ziq 1o WiK ¢ g ie’i Aerle
ciZiea etj| T 8.11 G I nijv cizdjtbi Rb™ mo Aei Te cizien?|

8.5 “ctYe “i ciZien”

Image in Mirror
Agiv Rub “cY "B cKii| (K) mgZj “cY Ges (L) tWjxgq “cY| mgZj Ges tMijiq ~ctY Krfite ciziea?
mid ng Zv Aigiv At jiPby Kie|
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mgZj ~ciY mo ciZiex” :

(K)1e>™ j9re *

PT 8.12 G M mgZj “ciYi mgth O GKWU 1™ jfe <] O t 1K OT ikt Arfjarfite “ctY
AiciZZ nq Ges TO ct_wdfi Adm] OQ ikt “ctY ZshKfite AiciZZ ng Ges QR ct_ cizdijZ nq|
ciZdijZ ki QR Ges TO icQtb elaZ Kitj GivI e tZ wgijZ nq] A_wr ciZdijZ ikt "W thb
“ctYicQtb AerZ e t 1K AmtQ] AZGe, GB 11 B ntji O e i Aei e ciziea|

=

-
A
rl
A
£
ol
DL
'

1

1

1

1

o
.
.

£ uimnpinningy

=

:8.12
Q Ie"1Z QN Arfja” AKKv niji]
IPYT TO Ges QN mgiSivj| OQ QK|
- ZTOQ = ZOQN =i
(8.1)
Averi, OI Ges QN mgiSivj, RQI mijiLy G i 1Q°K|
S ZLTIQ= ZNQR =1 (8.2)
AgivRub, i=r
o (8.1) 1 (8.2) mgiKiY niZ ciB,
/TOQ = /TIQ
GLb, AQOT Ges AQIT-Gi gia’,
£ TOQ = LTIQ, TQ maviY e,
Ges ZQTO = ZQTI = 90°
mZius, 1TFRIq memg |
mZis, TO =TI
A, j9le “ O “ciYi hZ mgtb Aei ’Z, ciziea T ~ctYi WK ZZUiicQib MVZ nq|
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(Lyve —Z j9le

i je “i bige —Z jYe “i Rb'I cizien® AKv hig| GIYIIT, ve 1Z jfle “1K AmsL’
i i mgid intmie MY KiiZ nte] GIYIiT, ciZ’K 1@ i Rb™ “ciYi icQtb Aei Te cizien”
MVZ ng [iPT 8.13]]

IP1:8.13
IPIT AO jTe~ Ges Gi cizien BI ™ Lty niqiQ] O Ges A niZ MM, “ciYi Dci jo
Wby nfjv] Giv "cYiK h_vypig R Ges L 1 1Z 1Q° Kfi| GLb OR Ges. AL -{K icQtbi
1K h_yptg T Ges B ch3T eraZ Kiv nfjv tho OR = IR Ges AL= BL nq|
O Ges A niZ "W Kii ik ZxhKfite ~ctY AiciZZ niq cizdijZ nq| cizdijZ ink! iUtk
tcQibi v iK elaZ Kifj G ijvh yuig I I Bie™ 1 1K AmiQ efj gib ng] I I B thiM Kiv
ntjv] Zintj BI-B nijymgZj “ciY MVZ AO jY'e” i Aei Te ciZien|

mgZj ~ctY mé ciZietei AKvi jYle i AvKitii mgib ngl

mgZj ~ctY MVZ cizietoti “elkd”

mgZj ~ciY m6 ciZietati tboijilZ ag, 1jv iiqiQ:

1. mgZj “cYt_iKe “i "iZhZ, “cY 1_iK cizietei "iZl ZZ|
2. ciZietei AKiI jle “i AKitTi mgib]

3. ciZiea” Aei Te Ges tmiRi|

fMijxg ~ctY mo ciziea

tijxg ~cY Zv AeZj tniK 1Ksev DEj tniK, G~ 1 migth tKithy e TiLtj “ctY Zii cizies® mié nql
GB ciZiete"i Ae b, AKIZ 1 cKiZ RibiZ nij, e “ f_1K ibtmZ AdjiK iik!,"Q cizdjibi ci
tKitbi " 1K cizdij Z ne Zv Ribr “iKii | ibaelYZ vzbil inkti th tKitbr ~0U e"eni Kii Aigiv tMijig
“ctY ciZies® AKiZ cui|

1. tjig “ctYi epzii e'mia eivei AciZZ ik cizdjibi ci cbiig tmB cf_Bidfi Adm [iPT 8.14]]

A

i

IPT; 8.14
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2. AeZj “ctYi caib ALYTi mgiSintj AiciZZ ikt cizdjtbi ci cab toikim 1 1q hig; [IPT 8.15 K]
DEj “ciYi caib AtYli mgiSivtj AiciZZ ikt cizdjibi ci caib tdikim ntZ AmtQ etj gib ng [iPT
8.15 L]

M < A
I
i~ =

(K)

>
e ] "'
o) 4

P
—
~—

iP1 : 8.15

3. AeZj “ctYi cab tdiKitmi ga” 1" tq AiciZZ ikt caib AtY[i mgiSitj ciZdijZ ng; DEj “ctYi
caib tdiKim ArfgiL AiciZZ ink! cizdjibi ci cab AtTi mgiSivg nq| [iPT : 8.16]]

A
M M
A
B
ﬂ /
VF C P& F C
» B
M
P >
PT : 8.16

AeZj “ctY cizie: tMijig “ctY MVZ cizieteti Ae “wb, AKIZ | cKiZ “ciYi migtb Aer ’Z
JjTe “i Ae "ibi Dci ibFi Kti]| jfe “i Ae "ibi ciiezb nij ciziete®i Ae b, AKIZ I
cKiZil ciiezb NiU] aiv hik MPM' GKiU AeZj ~cY| P niji Gi fgi Ges F caib tdiKim Ges C
epZii K| “ctYi mgib cab Afqli Dci jo* fite Aei "Z jYle © AO|

JjTe “iK Amg Ges cab tdKiimi gta” ~ciYi migib thLitbB Ly fvK bi tKb m& cZiea me™y
e Te | Diév nte] Averi je “iK cab tdiKim 1 tgi‘i gia” icb Kiv nfj MVZ ciZies® nie
Aei e Ges tmiRi| 1bta AeZj “ctY m6 e Te Ges Aei Te ciziea eYby Kiv niji:

el le ciZiea

O 1e” T 1K GKWU i1kt OM cab Atfli mgiSivtj “ciYi M e $Z AiciZZ niq cab tdiKiimi ga”
171 MI ct_ ciZdijZ ng|] O niZ Aci GKIU ikl OCM’ epzii 1K™ C eivei “ctY AiciZZ niq
cizdjibi ci tmU GKB ct_idti hig] cizdjibi ci k! "W Twe>"$Z cKZciqT igijZ ng| mZis 1
ntji O ve”i el le cizies| At 1K cab AT eiei AciZZ ik H ct B idti hig| dtj A -Gi
ciZiea H tilvi DciB nie] 11 1K cab AiYli Dci IB jo* Avub Kii| BI -B nijv jfle “ OA -
Gi el le ciziex” [iPT 8.17]]
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2]
m
\g

>
0
z

iP1:8.17
ciZieta'i cKiZ ntjiei Te 1 Diei|

Aei Te ciziea™: 11T : 8.18-G jYle “ caib fdKim Ges tgii gfa” Aer’Z] Oe” t 1K GKIU fik!
cab Atfli mgiSivtj AiciZZ niq cab tdiKiimi ga” 1" 1q ciZzdijZ nq Ges Aci GKIU ikt epzii
emia eivei ~ctY AiciZZ niq cizdjtbi ci tmiU GKB ct_wdfi hig] cizdjtbi dij iik! "W ci®di
Acmiix 1k4Z ciiYZ nq| ink! “WUiK icQtbi 1K evortj GivIer™ t 1K AmiQ etj gib nq] Awr, 1
i B ntjy O1e i Aei le cizien’| 11e” 1 1K caib Affli Dci A4Z 1B jo* Ubi niji] mZiws BI
nje “i Aei —e | tmiRy ciZiea|

mo ciZietai Ae b nijv ~ciYi icQthb, cKiZ Aei Te Ges tmiRv Ges AiKiti ieeraZ A ir e i tPiq
AKiti eo]

(L) DEjJ “ctY ciziex”: Aigiv Rub, AeZj “ctY j9le Ti Ae *itbi Dci ibFi Kti e le A_ev Aei le
ciZies® MIVZ nq| 1KS* DEj “cY me’v e “i Aer le cizies® Mvb Kii| GB ciZiea® memgq tmiR
Ges e “i fPtg AKiti fQU ng] T 8.19 G
MPM'GKIU DEJ ~cY| C Gi epzii 1K™, F caib
fdikKm Ges P “ciYi fgi] AO jYe “ “ciVi
mgtb cab Aifli Dci jofite Ael "Z| O e
f 1K cab Aifli mgiSiyj OM ik “ciY Acizz
ngq| ciZzdjibi ci kiU “ctYi cab tdKm F C
f_1K AcmZ ni"Q etj gtb ngq] Aci GKU ik OD
“ciYi epzii 1K eivei jofite AiciZZ niq GKB
ct_ cizdiyZ ng| GLb GB Acmiix ciZdijZ k!
WK icQibi K ewotq 1Tij Giv e 1Z 1Q° Kii Ges Iier™ 1K AmiQ etj gib nq] mZis, 1
ie B niji O 1e"i Aei le ciziea’| GLb Tie” t 1K cab Afqli Dci IB jo* Av4b Kiv ntji] GB
BI niji jfle” “ AO -Gi Ael le ciziea®| cizies® “ciYi 1cQtb MVZ nq Ges Zv Aei Te, tmiRv Ges
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AKti je “i tPig QU ng|] jTe “iK pgk “ciYi 1bKiU Aov ntj cizieel “ciYi KiQ mii
Aimie Ges ciZietai AIKIZ pgk eo niZ _IKie Zte Zyme B e “i AKitii tPiq QU _IKie]

8.6 mgZj I tMijiq ~ctY ciziee miGi vKQ mvaviY NUbi

1. mij toit <c: i tKdbr iRibm fmRmiIR $7LZ evar _Kij foiif <ic e'enii Kiv ng] GKiU
mij toit <ic W mgZj “cY Giv MVZ| Avijvi gk cizdjb e’enii Kii G hS¢, “Zii Kiv nq
8.20 WP{T GKIU mij foiif <ic 1™ Litbi nigiQ] GKIU jov AigZiKii KIV er aiZe biji gta” "W
mgZj ~cYiK ci Ufii mgiSivj Ges biji Al mii_ 45° tKiY Kii

i ng| il e ¢ 1K mgSij AdjiKik! c_fg M; “ciY Mi
Arfjiati mit_ 45° tKdY AiciZZ nq] AciZZ ikt M; “cY Giiv — -
45° tKitY cizdijZ niq biji Al eivei Gim M, “ctY AiciZZ nq|

AijiK ikt M, “ctY cbig cizdijZ niq Abfigkfite tPiL cto

dij e “w " Lihig]

mgZj “cY e'enii Kti Gfite AdjiK mikit K ciieZb Kit Aigiv
mivmii 1°LIZ cB bi Ggh e “iKI 1°LiZ cB|

fitoi gta” fLjv "Ly, DP t°qdji Dci vig tLy, KT bmib'i
WZiera chieqlY BZ'w™ KiR tenii <ic eenii Kiv ng| WielRiniiR
IcRg e"enii Kti Ativ DbZ aitbi ferit <ic e'eni Kivng|

2. tmjtb mgZj “cY: tmjib ev cijti Pj Kiitbvi mgq Aigiv migtb I fcQtb mgZj “cY t°LiZ cB|
migtbi ~ctY Aigiv gi_vi maiLfM 1TLiZ ciB| gi_vi fcQib Aer °Z “ctY gi vi fcQibi Astki ciZien”
MVZ nq| GB cizies migibi “ciYi Rb™ Aei Te e inimie KIR Kii Ges migibi “ciY chbiig
ciZiea Mvb Kii| dij migtb Aer ”Z “ctY Aigiv gv vi cov fMl 17LIZ ciB|

3. PiKrmi 11T AeZJ “cY: “WZi PIKrmKiv “vZ cinlv Kivi KifR AeZj “cY e‘enii Ktib] "z

cixflv Kivi mgq ~cYiUtK “Zi ek woK1U aivng| dij “ctY “iZi GKiU Aer Te 1 ieeraZ ciziea”
MVZ nq| G Quor biK-Kib-Mjv iefitMi iPiKrmKivl ierfb ciqRib AeZj “cY e’enii Kti _itKb]

8.7 “ciYi eeni
Uses of Mirror
lerfb aitYil “cY Agivierfb KR e'enii Kti _wK| G, 1jvibia eYbr Kiv nijv:
mgZj “cY
1. mgZj ~ctYi mnith™ Aigiv Aigv ™ i fPruiv L |
2. ftPaLi WMy tiki w6 ki@ cixlv Kivi Rb™ eYgijv ciVi mieat mgZj ~cY e’enii Kii
_Kb]|
3. mgZj ~cY e'enii Kii fciif <ic "Zii Kivng]

k4

iPT 8.20 : ferit <ic
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. cinio iV Ivi etk “NUbi GoitZ GiU e“eni Kiv ng|

5. erfb AJiKig hS¢cnZ thgb- tUijt <ic, IfiiinW ciR+i, tJRvi “Zii KitZ mgZj “cY e'enii
Kivng|

6. bUK, PjIPT BZ'w i mUs Gi mgq mgZj “cY 1"iq Aijy ciZdijZ Kti tKitbr ~itbi J¥j"
e Kivng|

AeZj “cY

1. meaRbK AKIZi AeZj “cY e'eni Kti gLgELji 1leeraZ Ges fmiRv ciZiea® “Zii Kiv ng, GiZ

icPPy 1 “wo Kiii miear nq|
. SIPIKrmKMY AeZj “cY e’enii Ktib]|

3. oiZdjK ntmte AeZj “cY e'enii Kivng| thgb- UPjiBU, 1=gii er jtAi mPjiBtU AeZj “cY
e’envi Kit MiZc_wbaviY Kivng|

4. AeZj “ctYi mnith” AdjiKki3, Zicki® BZ'w™ tKy FZ Kii tKithy e “tK DER KitZ e‘eni
Kiv nq] GQovl GIU iWvi Ges wif mstKZ mshin e’eliZz ng| thgb- Wk GbUbi, tmSiPjx,
tUijt <ic Ges iWvi mshinK BZ'w” |

5. AeZj “ctYi mnith” AdjiK k!, "QiK GKiU 1ev™1Z 1K™ xFZ Kiv hig etj WiSiiiv 1PIL, biK, Kib
I Mjv cixlv Kivi mgq G “cY e’envi Kfib|

DEj “cY

1. DEj “cY me’v Aei le, tmiRi Ges LieZ cizies Wb Kti reaiq fcQibi hibeinb ev ¢_Pix 1™ Lui
Rb" MwoiZ Ges ietqi mgq rfD igii inimie G ~cY e’enii Kivng|

2. DEj “ctYi mnith” ve1Z GJiKy £ LiZ cviv hig efj T WKib er kicsgij ibivcEvi KiiR DEj “cY
e’enit Kivng|

3. ciZdjK tUiji <ic “ZiitZ G “cY e'eliZ nq|

4. G cYie 1Z GjiKig AtjiKinki Qiotq t°q efj iv i enZiZ cizdjK3ic e'eliZ nq]

8.8 bivc” WiBifs

Safe driving

ibivct™ Mwo, fgwWi mBiKj BZ'w™ hibeinb Prjitbvi Rb™ PijKiK AtbK 1KQ tLaij KitZ ng| c_igB
ZitK Maoi mKj ewzZ Rwjiq G, 1jv VK AtQ Kb Zv cixqlv Kti 1biZ ng| tbLZ Ges wbivc™ Mio
PijitZ nij PyKIK Tagil Mioi migth Ki AtQ Zv t°LijB Pj bi] eis Mioi icQtb Kx AiQ G
eicitil mRM _K1Z ng| Mol Rb™ “cY,ijy AZ'S ,iZcY Ges Aciinth A%2| GRb™ Mo PrjKiK
MwoiZ DWi ciciB ~cYMijiiK iVKgZ DcthiRb KitZ nq|

8.9 cnior iV Vi AK elK

Blind turns on hilly roads
ibivc™ MuoPvgbv mKj MioPijiKi Rb™ Aek'B KZe"| GQiov Liivc Arenilqr thgh- eideiz, Kaikii
gitS Mao Pijitby Aril KiVb KiR| vetklZ cinwo iv Tig Mo Prjutbr AZ'1aK SiKcY| iKbby cieZ”

moK thgb AKieiKy, 1Zgib ht & DP ibP [iPT 8.23]] cinwo iv Tig MioPyjbii Rb™ AfbK mgq 90°
K1Y elK 1biZ nq| GB eK thlqii mgq ht & meabzi Aeja*b KitZ nte] A“K" eltK iecinZ "K
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t_1K Aimv Miod PyjK ci UitK 17LtZ cib by, GQior ertKi Aci citk Kx AdQ Zv Ai§ Zuiv Ritbb bi
G mgmy mgiatbi Rb™ lec¥bK etk 45° tKitY enr AIKIZi mgZj “cY emitbi nq] Gi dij
MwoPvjKMY etKi Avtkcitk meikQ t°LIZ cib Ges ibivet™ Mio PiyviZ m9ig nb| gib 1LiZ nie,
cinmo iV Ivi etk KLbI tRiti Mwo Prjitb WK bg| GQiov Rivi tKithr KIR br Kij 1Zi fejig
cinwo iV Tvg Mwo Pyjvtby DIPZ b tKbbi ArtjiK ™iZvi Rb™ ivtZi tejig “16Min“Zy AtbK Kig hig|

W

8.10 ieeab

Magnification
Aigiv hLb tKvtbi ~cY er tj1Y mo ciziea ik, ZLb tmiU j9T € i Zjbig eo, tQU el mgib AKitii
niZ citi]|
tKitbr ~cY er tj1Y MVZ ciziea® e “i tPiq AKiti KZUK eo ev fQIU 1eeab fiiv Zi ciigic Kiv ng|
Abfite ejv hig ciziete™i N 1 j9le “i “TIN'i AbciZiK "iiLK ieeab e mstqic ieeab eij|
hi™ 7 " INT GKIU e <1 Rb™ tKithy ~cY er 1j1Y 77 ““iN'i GKU cizieo® MVZ ng Zte H e “i
leeab nfe 7’ I I Gi AbcitZi mgib]

'

A, m =7 (8.3)

leeab m Gi gib T 1K Aigiv cizies” e “1 Zjbig KZ,Y eo ei 1QU Zv RibiZ cwi]
AbmUib : 8.1

AeZj “cY e’eni Kii ciZiea" mid 1 ¢ kb

DITK" : jietiUiiZ AeZj “cY e'envi Ges ei le ciziea® mi6 Kivl

hS¢.cizZ : GKiU AeZj “cY|

KiiRT aviv :

GKiU AeZj “cY bil |

“cYiU wbtq tZvgii jvetilnii "RV A_ev Ribvgvi wbKU “vovl |

Gevi “cYWUiK ewntii tKvtby "k thgb-MQcigy, “vjvb BZ'w™ 1 v 1K afiv]
“cYiUtK Witb ertg boiPor Kii $Zigvi Le tbKUeZx gmY t-quij H ~1K'i ciZiea” hZii Ki |
ciZieahUiK 06 Kivi Rb™ “cYiUtK 1 quj niZ migtb evicQtb mivl |

tKitb GKiU 1™ & ~iiZ Zig e “1 U6 ciZien” t-qiij tLIZ cie|

Gfite “tii e “i U0 ciZiea" ™ qitj ¢ kb Kivhig|

ciZietsMi cKiZ A jwPbi Ki |

N~ LDd PR
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beg Aa’iq
AiJii cizmiY
REFRACTION OF LIGHT

Mediiim 2

[GKUr juViK iZhKfite cubi gia” Weitj el t~Lig] RM Fiv ™Q cubi 11K Dci t_1K ZKitj RiMi Zju
Dcti DiViQ etj gtb ng] Gme NUbi Aigiv ““bi"b Rietb ibdgB 9T KtilQ] G NUbv, tjvi gij iqiQ Avtjvi
GKUi tetkl ag hi nt'Q OcizmiYd] cizmitYi GKU ietkl NUby nt'Q cY AFSZiWY cizdjb] cY AF3Ziny
ciZdjtbi Rb'B gifigiZ ginPKii mid ng, nkiKiK D¥%j 1~Lig, AciUK'vj diBertii mnith” Z_" mstKZ tciY
Kiv nq| Aigiv AtbtKB Y161 T ~i Kivi Rb” Pkgi e'enii Kii _wK| GB Pkgii KiP GKUi 1jY] Aigiv GB
Aa'itq Gme 1elq AijiPhr Kie]]

GB Aa'iq ¢V tkil Aigiv -

ciZmitYi mT €Ly KitZ ciie

ciZmiYa e\L'v KitZ ciie

cY AFSIiY cizdjb L' KifZ ciie

AciUK'j diBeitii e’envi €L KiiZ ciie

fjY Ges Gi cKiitf el KifZ ciie

AJIK KA ipgrtiLe AYab Kt 1Y mspsTierfb ik eYby KitZ ciie
fjIY m6 ciziea AdjiK inkti wugutily AY4b Kii eYbr KifZ ciie
tjiYi Ygzi €L KitZ ciie

AEJK Tk paETLy AY4b Kt 1Pl ipgr el KidZ ciie

6 “kibi 1bKUZg 1e>” L' KitZ ciie

. 161 T ey KitZ ciie

. AvJIK ikt gLy Avab Kti i6i T mstkiatb t1Yi e'enii €L KifZ ciie
. 1I0b e “i AtjiKxg Dcjia e'L'v KitZ ciie

. ““bin”b Rietb Adjvi ciZmitYi e'eni €LV KifZ ciie

© e N s Db P

e o e =
>~ w N P O
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9.1 Adjia ciZmiY
Refraction of Light

PT 9.1 T Ki| GLitb eig Ges KiP "W gia'g t~Lithy ntqiQ] AtjiK iik! eiq gia'tg AB ci_ Gim
ga‘'giqi vetf Zj PQ Gi B e 1Z izhKfite AiciZZ ntjv] tmiRv ct_ tMEj Aitjv KitPi gia” BC’
ct_ thiZyiKS* Zv bi thig BC ci_ fetK MigiQ] AdjiK tikii GB fefK hievi NUbiB nf'Q cizmiY|
mZiws AiJiK ik GK VQ gia'tgi 1 1K ifb "Q gia'tg 1zhKfite ctek Kitj "B gia'tgi ietf Zij
Gi K crieriZZ nq| AdjiK tik!ti GB v K crieZibi NUbitK Aitjvi cizmiY etj|

A N ,
N ,
C
; C

> € o eiq [

B\ P -

KiP KiP B Q
AN i
N
N c N
PT: 9.1 w192

iPT 9.1-G AB AciZZ k!, BC ciZmZ k! Ges NBN, B ie"1Z PQ Gi Dci AvaZ Arfjo’|
ZABN 1K AicZb tKiY i Ges «N'BC tK cizmiY tKiY r etj|

lerfb gia’tg Aitjii teMierfb ZiB gia’g crieZibi mgg Adjvi ciZmiY NiU] AdjiK k! nijKi gia’'g
(thgb eig) t_tK Nb giatg (thgh KitP) cizmzZ ntj cizmZ ikt Arfytati 11K fefK hig A_ir 1> 1]
Aeii recixZfite Nb gia'g t 1K AjiK Tik! nijKv gia'tg ciZmZ ntj (PT 9.2) AjiK k! Arfja?
f 1K “fi tetK hite] A wr GIET r> i

KittL:
GKiU mi™v KWERT Dcii GKiU Kwj i~ “vI Ges Zvi Dci GKIU ~™Q KiiPi djK L] Ki T7LEj?

O e O 1e 1Z DIV GimiQ| Adjii ciZmitYi Rb™ Gic NiU] O 1e>™ t 1K AMZ AijiK Tuk! Nb
ga'g t 1K Gim nijKi giatg cizmZ nq (PT 9.3) dij Arfjat t K ciZmZ ink!, tjv “ti tetK hig]
ciZmZ k!, 1jitK 1cQth elaZ Kitj O’ 1o 1 tK AmiQ etj gib ng] O' 1™ O we’i Aelle
ciZies"| ZB Dci t 1K 1°Lij Owe™ O’ 1ev"1Z DV GimiQ etj gib nq]
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s T

Aitjii ciZmitYi mb
Aigiv Bizigta” wPT : 9.1 (GLitb WPT : 9.4) G jvT KtilQ AB AicizZ iik!, BC ciZmZ k! Ges
NBN, B i 1Z PQ Gi Dci Av4Z Arfja*| ZABN 1K AicZb tKiY i Ges «N'BC 1K ciZmiY
tKY r et A N

GLb hi~ Aiczb KW emx Kiv nq Zte cizmiY tKiYl
e cite] IKS cizmiY tKiY AiczZb tKitYi mgiYewzK

nie by, A_wr AicZb tKY i 10,Y Kitj cizmiY tKiY »

eig (Nj K1 gia'g) \J
.Y nte bi| L MEQ iy, i 7s ... AcZb fKitvi Ry o0 (K 94 0)

P
ciZmiY tKW h_wig 7y, o, 75 ... BZW" nij S _ KiP (Nb gva’g)

' sinr; L N
sini Sini -
— == = = aeK nte] GB aeKUi gib
sinr; sinr;

ibFi Kite AicZb I ciZmiY gia'tgi cKiZ Ges AicizZ N’ c C
Adjvi etYi Dci| Aweii "L hi'Q AB, BC Ges
Arfjo’ NBN' 1Zbil tiLB tZigii eBiqi coii mgZij IP1:9.4
AQ| Gi t 1K t™Lv hug Artji ciZmiY wbigi® WU mT tgib Pij|

c_gml : AiciZZ k!, ciZmZ k! Ges AiczZb 1e"1Z 1etf Ztji Dci AvuZ Arfjat GKB mgZij
Ae b Kii|

0Ziq mT: GKiRiov b6 gia’g Ges 1" & etYi AtjiK ik 11T AicZb tKitYi mBb Ges cizmiY
fKitYT mBb-Gi AbciZ me™v aeK|

GB 10zig mIK 1 tji mT1 etj]
9.2 ciZmiY¥a

Refractive index
GKiRvoi 1bi" 6 gia'g Ges tKithi GKiU ibi” & ei;Yl Avi _]VKIWk GK gia'g f_K Aci gia'tg ciZmZ nij

hi™ AiczZb tKIY i Ges ciZmiY tKY » nq Zvnij — Th a'e msL'vngq ZiK ejvng H efYi Avfjvi
Rb" c_g gia'tgi mictyl wWzxq ga'tgi chlev1/4| GiK n 1" 1q cKk Kivng|
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AtjKilk! hi™ a ga'g 1 K b giatg ctek Kil Zte, a gatgi micty b ga'tgi AtcifK
ciZmiYiva, (IPT 9.5)

sini

= Sin r ©.1)
A N A N
a kb
P Q
P S Q T N
b T
I
N C N C
PT: 9.5 IP1:9.6

n Gi 1b1P Wibi tKi ATl woi™k Kii tKib giatgi cizmiYia Ges evgi™ 1Ki ATl bt~k Kii tKib
gatgi miciq|

Aveii kb™ b 1_tK hLb AdjiK Tkt tKithi gva'tg ctek Kti ZLb gia'tgi th cizmiYiv ng ZiK H
etYi Rb" H gia'tgi cig cizmiY&a etj (PT 9.6)] hi® kb™ b t 1K b gia'tg Aitjy ciZmZ nq
Zte, b ga'tgi cig ciZmiYa n, = % | GIYIiT 7 Gi exgr 1K 1IKQ by ijiL tKej Wibr K gia'g
fjLyng| thgb » g@tgi cig ciZmiYi¥a n, |

Aevi AtjiKink! e b gia'g t 1K a gia’tg ctek Kii Zte tmiqiT AjiKiikii cZ'veZibi mTibmiti

(9.6 1PT) CB nte AiciZZ iik!, BA ciZmZ itk!,A_ir AcZb tKiY = 7 I ciZmiY tKiY = i Ges b
gia'tgi mictq a ga'tgi AtciqiK cizmiYi&/a nie [mgiKiY 9.1 Abmiti]

_sinr 1 _ 1
a = gini = sini/sinr — M (9:2)

mZiws gib ilLiZ nie

1 . 1
Ma= Ges leciiZig =

A,

cIZmiYi&/atK Ajui tetMi mnith™l cKik Kiv hig,
_agaig Adjui teM

M =1 gty Ajii teh S

_ kb gia’tg Arjui fe
oMb =" gia'tg Arjii tel
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th gia'tgi ciZmiYiva felk fmB gia'g ferk Nb Ges ZidZ Adjii feM Kg| Avi th gia'tgi cizmiYiva
Kg tmB gia’'g Kg Nb Ges ZitZ Atjvi teM teik|

MiYiZK D niY 9.1 : eiq t_tK cubiZ cizmitYi 14T AicZb tKiY 30° Ges cizmiY tKiY 19° ntj,
eiq mitctql cubi cizmiYia KZ ?

. sini 1y AQ,
Aigiv Rub, sinr " AicZb tKiY i = 30°
L cizmiY Ky r=19°
Sini _ sin30 0.5 - -
M= = =~ 1538 L
= i 10 = 0,303 el mvicij ?CVWbI CIiZmiYYa

DEi : ibiYq cIZmiY&a 1.538
MiYiZK D wniY 9.2 : eiqi mitctql cubi ciZmiYa 1.33" nij ciub mictyl eiqi ciZmiYiva KZ ?

Aigiv Rub
] 1y AQ,
wha =", eiqi mict cibi ciZmiYia, n,=1.33
1 cubi mictyl eqi ciZmiVva, A, =o
=133~ 0.75
D:0.75

9.3 MuSZ tKiY I cY AF'SZixY cizdjb
Critical angle and total internal reflection

MiSZ tKWY : Nb gia’'g t 1K AjK-iik! hLb nijKv gia'tg ciZzmZ nq, ZLb cizmZ kiU nijKy
gatg Arfjon 1 IK Avil "1 tetK hig, dij AicZb tKiYT tPig cizmiY tKiY eo ng|

1. aii, AB nijv KiP Ges eiq gia’tgi 1ietf™ Zj| KiP Nb gia'g Ges eiq nijKv gia'g] KitPi ga” P
e t_IK PQ k! 917 AicZb tKitY AB 1etf™ Ziji Q v iZ AiciZZ ntj eiq gia'tg ciZmzZ k!
QR nte [IPT : 9.7 K]| GIYI{T AicZb tKiY (LPQN") Gi 1Pig ciZmiY tKiY (ZNQR) eo nie|

) N (ii) N (i) N
R 90°
I =

A ™ o B A oo Rig A Q B

mﬁ 1 mﬁ [¢ mﬁ 1>ec
P2 Rz

P N’ P, N’ N

) ) -
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2. GLb Nb gia'tg AiczZb tKiY emx Kitj, nijKi gatg cizmiY tKiYl e ciie] GBFite AicZb
tKiY emx Kitj tkil GKiU ietkl Aiczb tKiY ZP,QN’ cilgr hite (PT 9.7 L) hii Rb™ ciZmZ k!
QR, gia'g Wi 1etf> Zj AB eivei Ptj hie A ir cizmiY tKiY ZNQR, = 90° nfe] GB Ae "iq
Nb giatgi AicZb tKYIUIK (£P,QN") nijKi giatgi mitctql Nb gra'tgi pusSZ 1KY etj] 9.7 L
bs IPET /P ,QN’ = 0, = piSZ 1KiY| GB uns— tKitYi gibl gia'gliqi cKiZ Ges Adjii efYi Dci
b i Kti|

cY AF'SZixY cizdjb : Nb gatg AicZb tKWYIUIK pwsSZ tKitYi Pfq Al GKU ewoitj (i > 6.)
AijiK iik!i meUKB "B gia'tgi 1eif -Ztj malY cizdijZ nig Nb gia’igB idii Adm| GB Ae "iq
Al tKitbr ciZmZ ikt cillgr hig bi] GB Ae™"iq gia’g Ui 1etF -Zj “ctbi gZ APiY Kii| GB
NUbitK cY AF'SZinY cizdjb efj|

[IPT 9.7 M] G Nb gia'tg AicZb tKIY ZP,QN’ gia'g “Ui pnd tKiY O, - Gi tPig eo] tmBRb" P,Q
ilkiU "B gia'tgi vetf” Zj AB- Gi Dci AiciZZ niq cizdjibi bggbmiti QR, ct_ cizdijZ
nigiQl

cY AF'SZitY cizdjibi kZ :

o AifjiIK-1iktK Aek'B Nb gia'g 1 1K nijKv gia'tgi Arfgil thiZ nie Ges "B gia'tgi 1eif -
Ztj AiciZZ niZ nie]
e Nb gatg AicZb tKiY puSZ tKitYi tPiq eo niZ nie|

9.4 ginPKy
Mirage
gifigiZ ZoiZ ci_K mgiq mgiq ~ieZx WiQi Dévtby cizien® 7L gtb Kiib tmLvtb cub AdQ]

IKS* MQT KatQ tMij 1Zib Zvi Fj eSiZ citib th tmLitb tKitbv cub biB| Adjii cY AFSZinY
ciZdjtbi Rb'B G iKg nq| GUB ginPKy|

"

Cool air
T ~ (Denser)

»

Hot surfoce

IP1:9.8
mihi cPEZitc gifigi ewj DER nlqii mivz miYs ewjmsjM eiq Zi tjvl Mig niq 11V] 1biPi eiq
DER 1 mijKi ng, Zte Dctii eiq ibiPi eiq ~Ztii Zjbig Vilv 1Kig Nb K| GLb MQ 1 1K th
Aitjv Adm Zy NbZi gia'g T 1K nijKv gia'tg ctek KitZ K| Gi dij cizmZ k! Arfjet 1K
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“ti mii thiZ K] GK mgq H A jiK-ik! tKitby GKIU eiq ZEi s tKitYi 1Piq eo tKitY AicizZ
ng I Aitjvi cY AFSZilY cizdjb NtU| H mgtqB MiQi Déwtbi ciziea® 1Ly hig [IPT 9.8], hitK
Agiv gixiPKy eig |

chieq[Y: M@Ky cLi fid™ icP Xijv ct_ niii mgq ev hibenib hieri mgq giS gia’ ngizy 1L _iKie
i = IPKIPK Ki1Q] gtb nie thb v Ziq cub RigiQ] GLibl gifigi giiiPKii b'ig NUbr NfUIQ|

9.5 AciUK'vj diBeri er AifjiKiq Z8“
Optical fiber

AciUK'vj dBevi “Zii Kiv ng KiP er ci=tKi Le mi,
"N bghig A_P ibtiU diBeri er ZS“ @iiv] GB diBedtii
c 1 ciZmiYa 1.7] dBeitii Dci AfcTKZ Kg
ciZmiYi¥ai (1.5) ¢ i GKiU AweiY 1q nqg]
diBerii GKciiSZ 9" tKdY AwciZzZ AtjiK ik
dBeiii rFZii eiei cY AFSiyfite ciZzdijZ nig
tkl ch§Z Ab" c1SZ v"1q teritq Aim]

dBerill elKi er ciKithr Ae *ig Kij 1 AdjiK Gi FZi 17 1g cig tKith ki2qlq QuoiB cvitby hig
(IPT 9.9)] GK_'Q AciUK'ij diBeritK AijiK bj etj]

VT Ges tUijKigDibiKkib AciUK'vj diBertii e'envi:

Kby tinki oK i FZEi g ciflv KifZ nfj GKIU AdjiK bjiK giLi vFZi 1"1q oK "ijiZ
tXiKitbr nq|] GB AdjiK biji GK fmU AdjiKiq ZS“ 1"1q Adjy civig oK iji - gdji makd Askik
AEJIKZ Kiv ng, Ab" tmU i 1B AdjukZ AskiK eBti t 1K "Ly hig] GB ciZ GiUd <ic big
CIiPZ| Gfite AtjiK bj XiKig i3eni agib evikivi eK ev inctEi FijF, 1jvi iy Ly hig

GK b t_tK Ab" b "e™iZK mstKZ Arib-c ibi Rb™ AciUK'yj diBeri e'enii Kiv ng; Aek™ A
e TIZK mstKZIK ¢ _fg AdjiK mstKiZ goiSiZ Kii ibfZ ng| cig 2000 tUjidib mstKZiK Gfite
GKmiYs GKIU AciUK'ij diBertii ga” v™tq mAijb Kiv hig] GiZ mstKZ_tjvi Zvezii cig tKitbi criezb ng
bv] AciUK'ij diBertii e'eni eZgitb thilthil e'e vg DEjLthiM" crieZb NiliofQ]

DEj tjY : th tjiYi ga fill ci* Ges ciSZFM mi ZitK DEj 1jV etj] z
DEj tjtVi Dci mgisZiyj ik,'Q AiciZZ ntj cizmitYi ci ibMZ nlqii =K e

9.6 tjY I Zii cKiitf>
Lenses and their classification
. e e o e .-y s = WP1:9.10
mgq Arfmvix Kti etj DEj TjYIK Arfmix Y1 efj [IPT 9.10 K]|

U i O iy migvemr tKitr ™Q oiZmiK gia'gtK 1Y etj|
tjY "B iKfgi nq : (i) DEJ 1jY e Arfmiix 1jY 1 (ii) AeZj 1jY e
Acmiix 1jY

T
ST
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AeZj tjY : th tjiYi ga fill mi Ges ciSZFiM pgk: ci ZdK AeZj 1jY etj| AeZj tjtY mgisZivj
itk!."Q AiciZZ ntj ciZmitYi ci bMZ nlqui mgg Acmiix nq efj AeZj tjYiK Acmiix fjY1 efj
[PT 9.10 L]]
9.7 1JY mspuiSZ Kigkil msAr

Few definitions
epzZii 1K™ 1 1j1Yi DFg coB GK GKIU ibi™ & tjiKi Ask| ciZ'K tWjiKi 1K 1K H ctdi epzii
Ko™ efj | 9.11 bs IPIT C; Ges C,, LN 1J1Yi ~0U epzy tKo™| hr 1j1Yi tKitby GKIU ¢6  thijig
bv niq mgZj nq Zte Zii epZy 1K™ Amitg Aer °Z nie|

cab AT : 1j1Yi "W tijig cO K| GB cogtqi epzy Ko™ ~OULK thill Kitj th mijtily cilgr hig
ZitK H 1J1Yi caib AT etj] 9.11bs WPT, C,C, mijtill 1j1Yi cab A|

IPT £9.11
AGJIK 1K™+ AdjiK 1K™ ntjy Vi gta” caib At9Ti Dci Aer”Z GKil ibi" 6 1™, i ga 1™ 1q tKithy
ikt AiZpg Kitj oizmitYi ci tjiYi Aci co t K bMZ nlqi mgq AiciZZ ikti mgiSZivj fite 1bMZ
ng| 9.12 bs1PiT £j1Yi GKctd PQ iik! AiciZZ nq QR ¢t ciZmZ niqiQ| GB iik! Aci c6 t_tK RS
ct_1bMZ niqiQ] 1bMZ k! RS Ges AiciZZ iik! PQ ci G mgiSZivj| GLb tjiYi gta” cizmZ ikt
QR cab AT C,C, K O 19™1Z Q™ KtitQ, O ie™ nijytjiYi AdjiK 1K |

= 5 = Ch YO Ci
R \

2 1
S

ci tj¥ PT :9.12 oZji tj¥
YU hi™ ciZjv ng nte Adjik tK>™ nt'Q tj1Yi gta” AerZ caib Atqi Dci ng GKiU 1>~ th 1e”

1"1q A jiK ikt AiciZZ nij K crieZb bi Kii cizmZ ng|

cab tdkim : 1jiYi cab AfYTi mgiSZivj Ges ibKUeZx iik!,"Q cizmitYi ci cab Afffi Dci th
ie 1Z wgijZ ng (DEj 1j1Vi 1911T) A_er thie™ t_1K AcmZ nt'Q etj gtb nq (Aezj 1jtYi 1911T),
fmB 1e" 1K 1j1Yi caib fdiKim efj | 9.13 bs WPET j1Yi caib tdkim F|
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fdKim ~1Z @ 1jiYi AdjiK 1K™ 13K caib tdiKm chd “iZiK tdikm ~iZ etj] 9.13 bs WPiT
OF 1jiYi fdiKim “iZ| tokim ~iZtK f@vivmiPZ Kiv ng|

P 8 Q
C1 10| F:\\g."
1 > 2
R S
2
B&e (775

—~

IP1 :9.13
toiKim Zj = caib tdKitmi ga” 1" 1q tjiYi cab AfY[i miYs jofite AeiZ KifZ mgZjtK fjiYi
tdiKim Zj etj] 9.14 bs iPfT ABCD nt'Q tdikim Zj |

PT 9.14

tj1Y ikt iPT AY4tbi ibqgieji :

1. 1jYi AdjiK 1K™ 1™ ig AicizZ ink! oiZmitYi ci fmRmiR Pij hig (PT 9.15 K 1 L)

2. 1jiYi cab Afi mgiS—ivj k! ciZmitYi ci cab fdikim " 1q hig (DEj 1j1Y) [IPT 15 M] er
caib tdikim t_tK AmiQ etj gib nq (Aezj tjiY) [PT 15 N)

3. tjiYi cab tdikimi ga’ v iq (DEj 1j1Y) [IPT 15 0] er cab tdKim Arfglx (AeZj 1j1Y) [iPT
15 P] AiciZZ ink! ciZmitYi ci cab ALl mgiS—ivj niq hiq|

) i
1 1)
\ ~__ |
} } —_— \ F'\ F
F A 2 : . n
\ F N F
Vi T ) o
F F F )
IPT 9.16
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DEj tjiY ciziea® MVb :

LOL, GKU DEj jY]| FOF’ cab A, O AdjiK K™, cab F tdiKim GB tjiYi caib Atfi Dci PQ
GKIU & “1K tjYi tdikim ~i1Zi 1Piq felk 1KS < 0, Y tdikim ~i$Zi Kg “ti Liorfite il niji]

GLb Pt tK AMZ PR ikt calb AtYTi mgidZivjfite Gim tj1Yi ga” 1"iq cizmZ nlgii ci cab
fdikim F-Gi ga’ v"iq RFP; ct_hig] P t_tK 1bMZ Ab” GKWU itk! PO ¢t AdjiK 1K™ O-1Z
AiciZZ niq tmRmiR OP; eiei ciZmZ ntji| RFP; Ges OP; nik! "W ci (i Py ie"1Z 1Q° Kii|
P, 1e" t 1K Atqli Dci P,Q, jorUibv nji] P,Q, ntjy PQ Gi ei le ciziea"| GLith OQ e “i
“iZ Ges OQ, ciZietei ~iZ (IPT 9.16)]

R
>
P, +
Py

Q F F

fo = 300
GB 11T ciZien* e —e, D&y I ieeraZ niqiQ|
JTe “i terfb Ae itbi Dci bFi Kii cizien® e Te, Aer Te; tmiRy, D&v; ieeraZ, LieZ er AKiti
mgib niZ citi |
JTle “ DEj tjtYi cab tdiKvimi vFZti Kij cizies® Aei —e tmiRi I ieeraZ nie

AeZj 1jiY cizies MVb :

ail K LOL, GKiU AeZj tjY| FOF’ Gi cab AT, O AtjiK 1K™, F cab tdikm| fjiYi
migib PQ GKiU jfle”  cab Atfli Dci jofite Aei "Z (PT 9.17) PQ Gi ciziea" Avub KitZ
nie|

“ N

.
P i 1K wbtmZ GKU AtjiK fik! PR cab Atfli mgSivj nig fjiY R e 1Z AiciZZ nij
ciZmitYi ci RM cf_ Ggbfite ciZzmiZ nq thb kiU caib tdkim F t_fK AmiQ etj gtb nq|] P
f 1K Aii GKiU ik PO AjIK 1K™ 11q 1jiY AiciZZ ntq fmRmiR PON ct_ ciZmZ nq| GB
ciZmZ ik "W Acmiix edj 1gijZ ng bv] GfTifK fcQb v iK enofq ij Py e t_IK AmiQ efj gtb
ng| mZiws Py 1e B ni'Q P ie>"i Aei e ciZiea| GLb Py t_iK caib AtYli P;Q; jo" Ubij P,Q,
nte PQ jYle” “i ciZiea’| GB cizien® Aei le, tmiRy Ges AKiti jTle i tPig QU] AeZj 1jtY
me™v Aer Te, tmiRv Ges TQU AiKitii ciziea® Wb Kii|
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tjY tPoii Doig @ 1jYi Le KiQIKwQ 1IKS“ 1cQtb GKUr Aij aitj hi™ GiUtK fmiRv Ges AiKiti eo
f>Lig Zte tjYWU DEj | tmiR Ges AKiti QU 1-Lij tjYiU AeZj| Gfite tjY mbi@ Kiv hig|

Kti 171Lv : 1Zigvi eB Gi fjLvi KiQKwQ GKiU DEj tjY ativ] tjLi ijv eo 1 LIZ cit'Qr Kx ?
tKb?

DEj tjY KZK cizmitYi ci ieeiaZ ciziea" tZigyi tPiiL ctotQ efj tjLv,1jv eo " LitQ|
9.8 tjtYi Mgz

Power of a lens

gtb Ktiv “0U DEj tJY (PT 9.18)] c_gli tdikim ~iZ teik Ges 0ZiqUi tdim ~iZ Kg| GLb
hi~ GK,"Q mgiSivj

2

Y Y'Y

ﬂ
/v
Y Y'Y
N‘n’
mh
!
!
1
!
/

<\ -|--]

A

Y VY'Y
<>

N
YYY

M

l

1

/

l

1

{’;}7—\

PT 9.18 PT 9.19

k! 1Y "0Ui caib Ati mgidZivjfite Gim AiciZZ nq Zte Ziiv tjY KZK ciZmZ niq caib
tdKim 1gijZ nte] c_g tjiYi 1T H tdikm ie>™ 1jiYi hZ “ti nte W2 tjiYi 14T Zi nie by
eis Kg nte] DEj 1jiYi Tgzi ejiZ Aigiv esS th H 1jY mgidZivj ink!,"QiK KZ terk KifQ igjitz
oiti er Affmix KitZ ot | GHIiT ejv hig c_g 1j1Yi Y92y Kg Avi w0z tj1Yi Y192 teik] tjiYi
Y921 Kg nij tdKim ~iZ tetk Avi 1gZy feik nij tdikim ~iZ Kg|

9.19 bs PIT AeZj tjtY mgiSivjfite AMZ AdjiK irk!_1'Qi ciZmiY - Lidbi niqiQ] GIYIT th tjY
mgiSZivjfite ANMZ AtJiK Tk!,"QiK ciZmitYi ci hZ teik Qioiq 1"1Z citi ev Acmiix KitZ cifi
Zii Y921 ZZ teik| GIYI{T1 1jiYi tdiKim “iZ hZ Kg, 1192y ZZ feik|

mZis Aigiv maviYfite ejiZ cni tKitbr tjYi Arfmvix ev Acmiix Kivi mig_tK Zvi 1g92Zi efj |

flgZi P Ges tdiKim “iZ £'Gi gta” GKiU maiK AQ] maukKil nf'Q, P =§
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GK igUii tdikim ~iZieikd tKitby 1j1Yi g2tk 1 Wigrbvi etj| P9 vetklAiv Pkgii KitPi th
foZvijiL Kb Zv Wigibvi GKiK 1jiLb]

PR c_v o mKJ CiZ tJ1Yi AjiK 1K T IK aiigic KitZ nte] mKj e Te ~iZ abizK, ei e
“iZ ejiz AdjKink! cKKetql th “iZ AiZpg Kii tmB “iZtK eSig] mZis mKj e le
JTe “,ei Te cizien ev e Te tdiKitmi ~iZtK abiZKK aiv nq|mKj Aei Te ~iZ FYiZK|Aer le
JTe < Aei e ciziea” I Aei e tdiKitmi ~iZtK Aei Te “iZ aivng|

DEj tjiYi fdikim ~iZ abiz’K Ges AeZj tjiYi tdiKim ~iZ DFgB FYiZK|
MaViZK D niY 9.3 : tKuitbv t1Yi tdikKm ~iZ + 0.1 m nij Ylgzi KZ?

. 1 1 <
Aigiv wab,PfferO']m— 10D f quAyi_Q,

fdKim “1Z, f= +0.1 m
D: 10D

Mgz, P=?

9.9 tPiLi MVb

1. AfIIMjK (Eye-ball) : tPdLi tKWtii gfa” Ael °Z Gi tjiKii AskiK AITIWGK etj| Gi migtb |
icQibi Ask LubKUy Pibv] GIU tPdLi tKUti i ga” GKUribi™ & migi Pvin K NitZ cidi|

2. tkZgEj (Sclerotic) : GIU k3, m™i, A™Q Z8“ 1’tq "Zii AIMjtKi eBtii AweiY (PT
9.20)] GU tPiLi AKIZ WK iviL] eBfii bibv cKii Aibd niZ tPILIK P9Iy Kii |

3. Kibgi (Cornea) : GIU tkZgEtji migtbi Ask| tkZgEtji G Ask Q Ges eBfii 1™ 1K IKQUI
DEj|

4. KOgEj (Choroid) : tkZgEiji rFZtii Miq Kitji i10i
GKIU AF TiY K hitK KOgEj etj| GB Kitjy A ZitYi
Rb" tPiL1 rFZi1 AFSZixY cizdjb ng bi|

5. ABrim (Iris) : Kibaii WK icQib Aei ’Z GKiU A ™™Q ¢ K
ABiim efj] ABiimi is rerfb tjiKi verfb iKigi ngj
maiiYZ Gi s Kitjy, nijKv bij ev Mip er“vgx ng| ABiim P9
tjiYi Dci AiciZZ Aitjui crigy 1bgdeY Kii|

6. 1PiLi giY 1 ZiiviU (Pupil) : ABiitmi giSLitb GKiU QU
10 K| GiK tPuiLi giY ev ZviviU etj| zivitUi ga v iq Avtju tPiLi rFZti ctek Kii|

7] PYI{jY (Eye Lens) : tPitLi gi¥i WK 1cQtb AeiZ GiU tPitLi metPiq ,iZcY Ask| GiU ™Q
"Re ¢t i “Zui| tjiYi icQibi viKi epzv mgibi vwiKi epzii tPiq wKQUI terk| 1jYw
ATIMGEKE mit_ imiowi gsmicik 1 mmtcYii ijMigU Biv AUKitbr K] GB gismicik 1
iU, tjvi mstkiPb I cnvitYi dij P tjiYi epzs ciieiZZ ng dij tjiYi tdikKim ~iiZi
ciieZb N{U| “tii e KitQi iRibm T Lii Rb™ PYT 1jiYi tdiKim ~iiZi ciiezb Kivi ciqiRb
nql
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8. tiiby (Retina) : PY[ tjiYi tcQtb Aei”Z AMTiMgtKi wFZEii ctoi thijicr i10i C17Q AitjiK
mste b AeiYiK tillby etj] GiU IW 1 tKib (rods & cones) bitg KZ_ 1jv mqzZ3* Gviv “Zii |
GB Z8“ tjv PT mgi mi_ msh3 K| tiwbvi Dci Ajv cotj Zv H mgZ8“iZ GK cKii
DIERby mid Kti dij gi Zi0< “kibi AbFiZ RitM]

A'Kaim winDgii 1 rfiUgm nDgii (Aqueous humour and Vitreous humour) : Kibgr I P
tjivi ga'eZx b th ™Q jeVi® Rjigq ¢t cY K ZitK AKqm inDgri efj] tiibr 1 P jiYi
ga'eZx b th fRij Rizxg ¢ vi_cY _iK ZtK rfilgm inDgii eij |

tPitLi DcthiRb : GKiU DEj t§1Yi migtb tdvKim ~i1Zi eBti tKitbr e * TiLtj 1j1Yi 1cQtb e “Wi
GKIU el Ze ciZiee® MVZ ng| tjiYi 1cQib GKU ¢’y iiLtj ¢ vi Dci e “wi GKiU Diéy ciziea”
Ly hig] cixflv Kitj 7L hig th ¢ uli GKiU Wb & Ae “vtb ciZiea® metPiq cri®@<vi ng] GKiU
e “1K hi™ 1j1Yi wbKiU Atby ng e 1jY t 1K “ti miitq thlgr ng Zintj cri®<ii ciziea” cilgui Rb”
¢ wUiK migtb evicQib miviZ ng| GLb Aigiv hi™ c™vi ce Ae itb cri®<ii iea” tciZ PB Zintj rfb
toikim ~i1Zi tjY e’eni KifZ nie|

tPitLi 91T WK GKB iKg NUbv NfU| Kibai, AiKgm inDgyi, PYT tjY 1 rfiUgm inDgri GKiT GKiU
Arfmiix 11Yi KR Kfi| tPiLi migth tKitby e < Kij tmB e i ciziee hr tiwbii Dci cto
Zinfj g ZiB<i “kibi AbFiZ RiiM Ges Aigiv tmB e “ {°LiZ cB| Awgiv tPiLi mnith” rerfb
“ifZi e < L] L tjYi GKU ietkl LY nf'Q Gi AKIZ ciqiRb gtzy e tj hig dij fdikim
“i1Zi ciiezb N{U| tdiKm “i$Zi ciiezibi dij jTe “i th tKitbr Aevibi Rb™ tjY 1_tK GKB
“i1Z AL, tibii Dci ~06 1ea® MIVZ ng| th tKitbr TifZi e tTLii Rb™ tPiLi tjiYi tdikim
“iZ1bgS¢Y Kivi GB IgZitK tPiLT DethiRb etj |

(6 “kibi b'bZg “iZ : AgitTi b b Rietbi AFAZi 1 K Aigiv LEZ B th tKithy e <K
fPELT hZ 1bKiU wbig Ami hig e “WI ZZ 106 1L hig] vK8“ KitQ AibiZ AbiZ Ggb GKUi “iZ
Aidm hLb Aii e “WU Le 06 t™Lvhig bi] th b'bZg ~iZ chS {PIL ieby kus—tZ 06 t7LIZ cig ZiK
6 “kibi b'bZg “i1Z etj]| NfweK tPiLT Rb™ (6 “kibi b'bZg TiZ cig 25 tmeUigUii | fPIL
f 1K 25 tmpUigWii ~ieZi e 1K tPitLi 1bKU 1e™ efj| tKitbi e < 25 tmpUigUdii Kg “iiZ Kij
ZitK 06 7Ly hig b

meiPiq terk th “i11Z tKtby e = _K$J Zv 06 7Ly hig ZiK tPaLT “ives™ I etj] “fueK tPiLi
Rb™ “1ie” Amig ~iiZ Aie "Z nq| A_wr NFueK fPiL el 1 chS 16 tTLIZ cig]

“kbbFiZzi wqzKyj : tPELT migib tKithv e © iiLtj tiiUbig Zvi ciZies® MVZ nq Ges Aigive “iU
*L1Z cB| GLb hit e “WiK PdLi mefl t K miitq tblqr ng Zintj mitq tblqui 0.1 tmiKU
ch8Z Gi AbfiZ gi Z18< f_1K hig] GB mgqgiK “kbibFizi "wqzZKyj etj |
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“OU Pl _vKvi miear @ 0 tPIL v 1g GKWU e 1Lt Aigiv tKejgiT GKiU e “B LtZ ciB] hi
ctZ'Kil tPiL Aich Aicb tiUbig ciziea Wb Kti, 1IKS< gim 18< "W rfb ciZiectK GKiU cizieta
CIiYZ Kti| "W tPL _Kii Rb™ ~iZ ibFjfite crigic Kiv hig] ZB GKiU fPiL eU titL mBiq mZy
citZ LeB Amiear nq] ZQiov e “1 Zjbig "W tPviLi 1erfb Ae “vibi Rb™ Wb tPiL Wib " KUy ferk
Ges eg fPIL eig 1 KUi teik 171L] "B tPL 1™tq e t7Ltj ~0U 1fb cizietoti DericiZz NUte Ges
e “1K fitjrfite "L hite|

9.10 fPLE wuqy

Function of an eye
cteB Aigiv fREbiQ th,Aigit™ i tPELi giYi WK 1cQtb GKIU Kti DEj 1§V AitQ hvi big P tjY] “tii
el KitQi iRibm ™Lvi Rb™ P t§1Yi fdKim ~i$Zi criezb Kivi ctqiRb ng|

L
R

P »

Ba: 5.2

PET PYT 1Y 1 Litbv ntqiQ] tPLi migtb Z v tj1Yi mgth PQ GKiU e <] e “Wi P e 11K
GKIU AdjiKiik! PR, cab ATi mgidZintj thig tjiYi R e 1Z AiciZZ niji] tjiY cizmitYi
ci ZV RFP, ct_ Mj] P 1 K Aii GKiU AdjiKitki PO ct_fjiYi  AijiKiK:™ AiciZZ niq
fmRMIR OP; eivei ciZmZ ntji] RP; Ges OP; ciZmZ k! "W Py 1ev 1Z wigij Z nijv] Gevi cab
Atfli Dci P,Q, jg AKtj P,Q,nfe PQ nieei le I DjUi ciziea’|

ciZierelU thLith MIVZ ntjv Zv nijv tPiLi tibi] GIU iW I tKWY (rods and cones) bitg KZ ijy
AitjiK mste bkij tKil Z_vy mgZ8“ @viv "Zii | tiwlbvi Dci iea” ev Aitjv cotj Zv H mgZs“$Z GK
cKii DIERbi mi6 Kii dij gi Zi®< “kibi AbFiZ RitM Ges Aigiv fmB e 1"LtZ ciB|

DijL" th tiwlbii Dci e “1 Diév ciziea” cto| GB AbfiZ P biifi minith™ gi Zi@< Pij hiq|
fiiUbig MIVZ e “i ciZies” Diénij I gi Zi®<i ietkl cipgri Rb™ Aigive “IK tmiRv t7iL|

9.11 fPiLi TW I Zvi ciZKii

Defects of vision and their remedy
“NfweK tPALE Tidi cijv 25cm 1K Amxg chSZ 1e ZZ A_wr, “NfweK 1PIL 25cm 1 1K Amig
TifZi gfa' th tKitbr e © 06 t7LIZ cig] hw” tKitby tPIL GB cijvi gia” tKithi e “1K (6 t7LiZ
bi cig Zintj tmB tPIL TWcY etj aivnq| tPiL caibZ "B aitbi T "Ly hig| h_i-
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1. n " "6 (Short sight or Myopia)

2. "IN 16 (Long sight or Hypermetropia)

1. n " i6: GB TWMT PIL “tii iRibm Fitjrfite 1 L1Z cig bvikE* KitQi iRibm 6 1°LIZ ciq] GgbiK
GB tPiLi IbKU 1e>™ 25 cm Gil Kg ngmZiws tPELI 1bKUie™ 25 cm Gil Kg ntj Uil n " "6

KidY : ATIMgiKi emia teto tEj ev 1PELE TjEYi toikim -

“1Z Kig tMEj A_ir, Arfmiix 912y tefo fhtj GB T t™Li t7q

TWi dj : GIYIT AfbK “iezr e “ t 1K AMZ mgis—iyj

ik, "Q tPutLi tj1Y cizmiZ ntq tislbvi migib T e 1Z wgijZ F%I
ng [PT 9.22 (K)] dtj jTe “ U6 t°Lv hig bv] GB tPiLi )

9.22 (K)lI @)
“ile” Amdgi ciietZ Fie"iZ ng ZB GB fPL F Gi feik
St tKiti e 706 1TLEZ cig b [iPT 9.22 (L)]

ciZKi : 1PdLi tjiYi Arfmiix g2y teto hieri Rb™ GB Tili
D¥e ng| “w6i G TW mstkiab Kivi Rb™ mnigk tJY er Pkgy )

intmte AeZj 1jY e’enii Kivng iPT 9.22 ()] IPT : 9.22

ZiQiov GKgiT AeZj tjYB jTe i tPiql ibKiU fmRv I Aei Te ciZiea” WVb Kti etj GE{T tPuiLi
tj1Yi mgtb mnigK 1jY ev Pkgi intmie AeZj tjY e'enii KitZ nte| GB tjtYii YgZv Z v toiKim
“iZ Ggb nte hv Amg TiiZ Aei ’Z jYle “i ciZien”

. _ <«——25cm——»
LcY tPiLT “iie"1Z Mvb Kii [iPT 9.22 (W)]] Agiv N |
Rub Amig ~iZ Aei ’Z jle “i ciZiea” tdiKitm MVZ -

F

ngl mZis Aezj fjiYi tdikKm iz TcY tPuLi

“ile i T 1iZi mgib niZ nie] o :
2. SINTI6 : GB TIWTT 1PiL “tid iRibm 17L1Z cig 1KS @ % ;

KidQi wRibm ~i< °L1Z cig by] er tPELi tjiYi tdikim
“iZ teto fMtj A, Affmix lgZv Kig tMj tPiL G
aitbi TW L g PT 9.23 (K)]]

TWi dj: GITT tPiLi migb jele“ t_tK ANMZ AijiK
ink!,"Q tPLi 1j1Y ciZmiZ niq tilbii tcQtb Ive1Z
igijZ nq [IPT 9.23 (K)]] dij jYle © "6 Ly hig bi] [GB tPiiLi 1bKU ver™ N 1 K “fi mii O
1©°1Z P1j hig hr 25cm 1Piq AfbK terk] ZiB G tPEL O-Gi tPtq 1bKUeZ« ~itbi e 6 1L
hig b [IPT 9.24 (L)]]

Y'Y

Q)]
PT : 9.23
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oiZKui : tPuiLi tjiYi Arfmvin Y920 Kig hilgri ~i*b G Twi D™ nq| 2B G TW i (PT 9.23)
KitZ tPitLi tj1Yi Avfiiix 1921 eiontZ ng| G Rtb” mnigK t§Y intmte DEj tjY e'envi Kiv nq|

ZQor GKgiT DEj tjYB jYle i tPigl “fi tmRv Aei Te ciziea® Wb Kii| GIIT ZiB tPiiLi
tjEYi migtb mnigK 1jY er Pkgi infmie Ggb lgzy Z_v tdiKim ~iZietkd DEj 1jY e’enii KiiZ nie
hi ek tPitLi 1bKU 1e™ N-G “wcZ jYle i 1iea® TwcY tPdLi ibKU 1™ O-1Z Wb Kti [IPT
9.23 ()|

9.12 10be “i AijiKig Dcjia
Perceptions of coloured objects

Aigiv hLb tKitbr e 171l ZLb €™ t 1K Aitjv Gim Aigit™i tPEL cto] PYT 1jY KZK D3 Aitj
ciZmiZ nig e “i GKWU ciziee® tiwbig MVb Kii| ftiibig edmsL'K miq K hiiv GB AbfiZ
i T10< tciY Kii| g 110< ibLZ wetkD1Yi ci AigivtmB e “1K 1°LiZ ciB| tibi t_1K th brf, 1jy
gi [10< WigfQ tm_1jvi big iW I tKY (rods and cones)| Gi™i gta” tKiY,1ji eY mste bkij
(colour sensitive)| 1Zb aifYi tKiY AdQ bijeY mste bkyj tKiY, jij eY mste bkij TKiY Ges meR
eY mste bkij tKiY| tKitbi eY hZB gk ev RiUj tniK bi tKb tPIL mKj eYiK gvl GB 1ZbiU ety aviY
Kti | titlbvi tKY, tjy GB aniYKZ Z_" gi 110< fciY Kii| g 10< Aweii tetkl cipgi gia'tg mKj
eYiK Aijv v Kii t7q| GfiteB Aigiv 110b e “1 AifjiKig Dcjia ciB|

9.13 "“bn b Rietb Atjii ciZmitYi e'envi

Uses of refraction in our daily life
Aigit™ i TPl GKIU DEJ tJY AQ| hLb Aigiv tKitbr e 1L ZLb Avtjv H e < t 1K Gim tPiiLi
tjY KZK ciZmZ niq tislbii Dci cto] tilbig H e “i GKiU e Ze | Dér ciziea Mvb Kivi ci
Agive “fK17LiZ cB| mZivs Aigit K 1 Lvi KitR minih” Ki$Q A jvi cizmiY|
AtbiKi tPiL “i6i T AdQ| tKD ngtzZy KitQi e “ 7L b tKD Averi “fiiUr t™1L bv] Gme TW i
Kivi Rb™ Aigiv ibi" & gzii t§Y @viv “Zii Pkg e'enii Kii| Pkgri ga” i"iq AMZ AdjiK ikt
ciZmZ niq tPEL cto Ges e« mvKfite 1°L1Z mnigzy Kii| mZis 61 TW i KifZ Adjui
ciZmiY KiR Kti|
Agiv K'itgivi™1q Qe Zij, 9Bt <ic i tq AiZY™ 1Ribm eo K 17IL, tUjt <ic 1" iq il vRibm
KitQ 7L Gme hiS¢B Aijvi cizmiY agiK e’envi Kiv nq|
NTHIET 1 U KigDibiKkib Aigiiv th AciUK'vj diBeri e’envi Kt _wK Zvl Adjvi cizmiY atgi Ae ib]
Aigit™ i AtbiKi Nii gidQi GWKiigig AQ] GLvtb vKQ 10b giQ ivLij Zi™ i gRvi MiZiera t~Lv hig]
0Q t_iK c_tg Adji cubi ga” v"igq Gim KdPi eid- AiciZZ nq| KdP cizmitYi ci Agi™i tPiL
fmB k™ Atm| mZiws GLib I cizmiiYi Ae b 1igiQ]
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AbmUib : 9.1

DEj tjY e'eni Kti cizies® mi6 1 ¢ kb

DITK" : jetiliiZ DEj tjY e'enii Ges el le ciziea® mid |

h$¢ciZ : GKiU DEj tjY|

KdR1 aviv :

GKiU DEj 1jY bil |

tjYiU ibtq tZigvi Jetiiii “iRv A_er Ribyjii woKU “iovl |

Gevi 1jYIUIK enntii tKitby k™ thgb-MQcijy, “vjvo BZ'w™ i v 1K ativ]
tjYIUIK With ertg boiPor Kti tj1Yi tcQtbi iy m™v KiMERE Dci H “1K'i ciziea® %z Ki|
ciZieaUIK 6 Kivi Rb™ tYIUtK KIMR ntZ migth er icQib mivl |
tKithy GKiU Wbi" & “itZ Zig e “1 U0 ciZiea” KiMIR 17L1Z cite]
Gfite “fii e “1 (6 cizies” t~quj c kb Kiv hig]

ciZietari MVb A jiPbi Ki |

N Wb

AbmUib : 9.2

lerfb ev3i tPiLi (6 “kibi b'bZg “iZ1bYq I e’eniithil” Pkg mbiBKiY

DITK™ : 76 “kitbi b'bZg “iZ ciigic Kti tPitLi T Pz Ki 1 eenvithill” Pkgr mbi3 Ki|

DeKiY : Letii KIMR A_ei eB]

KdR1 aviv :

1. tZigi 1kYIK, mncivx, gi-ever, eo FiB-teibt™i ga” f_iK Pkgr e"eni Kii bi Ggb ciPRbiK
elQB Ki|

2. elQBKiv GKRbiK Letii KMRIU cotZ “vl|

3. 1Zib Lefii KWRIU tPiL t_1K th Ae wib tifL fitjrfite cotZ V'Q "tera Kti fm Ae “vbil
IPrzZ Ki |

4. Geri GKiU tmpUigWii 1 <j e"envi Kti tPIL 11K Lefii KiMiRi Ae "ib ciigic Ki| GUB Zii
16 “kibi b'bzg iZ|

5. GBfite ciPRb €'3iB (6 “kibi b'bZg ~iZ ciigic Kii QiK ijL|

6. QK1 1K ctZ'tKi (6 “kibi b'bZg “iZ hiPB (25cm Gi Kg er teik nj) Kii ciqiRbig Pkgy
mewik KitZ cii |

7. rforfb e Ajity U6 “kibi b'bZg TiZ nlgii KiiY AjiPby Ki |

chieqlY QK
e'i3i big AibgubK egm 6 “kibi b'bzg "iz mewikKZ Pkgy
(ctqiRb nij)
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Abkij by

K. elibewPbr ck :

miVK DE$i IUK (V) 1Pz 1l

1] Nb gwigi rFZEi i tKidh e 1K nijKv gia'g t_iK t°LEj Gi ciZiea” 1Ki_iq nie?
K) Dctii v {K DiV Aimie L) wbiP1 v K mii hite
M) GKB Rigiig _iKte] N) citk mti hife

citki WPT 1 K 2 1 3 bs ctki DEi vl |

2| GLvb cizmiY tKiY KZ?

K) 0° L) 90°
M) 180° N) 45°
3| Aiczb tKYiU hi™ Sz tKitYi tPtq eo ng Zintj Ki NUte ?
K) cY AF'SZixY cizmiY L) cY AF'SZiy cizdjb
M) ciZmiY N) cizdjb

4] DEj tjiY ciziea" AYutbi 1T mPivPi e'eliZ iik! iPT -

N L

(@)
(ii) (iii)
K. i L.ii Moilii N. 1, i 1 iii
5] tjtYi Tg2Zii GKK tKitbuwU ?
K) Wigibri L) lIqu
M) Ak gz N) iKijulqU-NoUr
L. mRbkxj ck

1] kg tkiYi Qi IkDjx tkiy Ki eK tedWi tjLv fijfite 1°LIZ cig bi] dij WiSitii
mibich ntj Wivi ZtK -2D fgZmadb t§Y Pkgy inmite e'enitii civgk 1 ijb]
K) 1jY KK etj?

L) ~ak by Kti Krfvte GKIU 1Y mbv2 Kiv hig?
M) wkDjxi Pkgi tdikim ~1Z wbYq Ki |
N) 1kDJK FYiZK (-) Tlgzvi tJY e'entii civgk e thiSKzyetklY Ki|
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“kg Aa'iq
I " 1Zior

STATICAL ELECTRICITY

[Aigiv Rib ctZ'K c™_B fcilb I BijKUb K| Zig 1K Rib th tZigii kiti 10* WU Gi Pigl teik fciUb
Ges ciq mgib msL'K BtjKUb AiQ] GB BijKUb I fciltbi GKiU tgdjK ag niPQ Avaib (Charge)| tcilibi
AiaibtK abiziK I BijKUtbi AiaibtK FYiZXK aiv ng| AunZ e$* ciGtii Dci ej ciqM Kti N hi Zior ej
bitg ciilPZ] Zior ej cKiZi GKIU ighjK I ,i*ZcY ej| GB Aa'itq Aigiv t™Le Krfite tKitbi e <K AunZ
Kiv hig] Aigiv Aitiv 1™ Le Kifite Aiaitbi A 1Z tesSi hig, Kifite 2™ i ga’'Kii ej inime KitZ nq| GB
Aa'viq Aigvt ™1 AbjwPZ Avarb, 1jv GK “vtb v *T _iKte, GB Rb™ Aigiv GB Aa'iqiK i i Zior infmie AL"wgZ
KinQ| Aigiv metkil GB i ’1 Avaithi eenii Ges Gi T_tK 1KQ tiec™ 1 tmB iec™ 1_tK Kifite meab _IKiZ
nfe Zil AitjiPbi Kie]]

GB Aa’ig ciV tkil Aigiv N

cigy WVibi vRIETZ Aalb miGi 1ghijK KiiY €L KitZ ciie]
NIY I Aifek cipgig Avasb mié 'L’y KitZ ciie]

ZiorexlY his¢ i mnith™ Avasb mbv3KiY KitZ ciiel

Kjtati mT e'eni Kti Zior ej ciigic KifZ ciie]

Zior tIT miGi KiiY €L KitZ ciie|

Zior ejtilvi v"K Zior 1111 KK btk Kii €L KifZ ciie]
Zior iefe €L KitZ ciie]

Zior ki@ msi 1Y avitKi Kihpg L'y KifZ ciie]

I i Zior eenvi €LV Ki$Z ciie]

10. v’i Zior tlec RbK SIK ntZ iqlvi tKkj L't KifZ ciie]

© N e a0 b~ Wb E
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10.1 Avaib
Charge

GK kitZi mKitj tm$if Zvi cw-1Ki wPi*bnU niZ wbj Pj APortbri Rb'| 1KS* Pj AiPortbii AiM
tmSiF WPTbNUEK Zvi DEji cj ki mi_ wKQTY Nilwbj| Gevi Pj AiPouZ thMij tm e Stqi mif_
J Kij th HwPi'bx vt Pj APorthy hii"Q b, Pj,1jv me Liov niq tMiQ thb ci” (itK 1eKIY Kii “fi
tVEj 1°1°Q] tmiFf GLb wPi'bnUiK tUietji KitQ AibiZB t°LiZ tcj th, tUietji Dci cto WKy UKty
KIMR, tjitK wPibnl AKIY KitQ] tmiitfi gZ G iKg ArFAZi ngizy 1Zigit™i AthKiB nigiQ]
Aigit™i bbb Rieth Aigiv il th Augit™ i Pricitki ATbK iRibmB tmfitFi wPibri gZ APTY Kti|

Kin 7L 0 t2ugi cn=-1Ki 1< JiUK 1Zvgei TKiov PEji mid wKQTY NiI KZ, tjv KiMERi
UKEivi KifQ ai |

Agiv 1L th, tKitbr e “ ietkl Ae *ig Ab" e “1K AKIY Kii e ZiorM * ev AunZ nq A ire “iZ
Z101Zi DrciE nqg| GB Zior thLitb Drcb ng tmLitbB K etj GiK i Zior ejy ng| GLb ™Lv
hiK, ZiorM ™ er AunZ nlqiejiZ Aigiv K elS ?

Agiv Rib ctZ’K c™v_ 17 17 KW @iv MVZ] G itK cigy efj] ciZ’K c i cigy,
IbDKxquimi Prin K NYiggib  BijKUb @viv MiVZ] 1bDKigimi gfa™ "B aifYi KYy _iK-fcb 1
ibDUb] ¢™v_ moKiix tghjK KYimgini (Btj+b 1 fcib) tghjK 1 “elkd'gjK agB ni'Q Aiaib e
PR| BijKUtbi AiaibiK FYiZK Ges fcUibi AiaibiK abiziK aiv nq| 1bDUb Zior wbitcl A_r
GiZ tKithr Avaib thB|GKIU fcUib Avartbi criglY BijKUibi Avaitbi mgib] “fueKfite GKiU
cigiY{Z BijKUtbi msL'y faWibi msLvi mgib _viK| dij GKUr tMil cigiYiZ tKitbr Zior ag cKik
cig by] verfb ¢t 1 cigYiZ tcilb I BijKUtbi msLv 1erfb nq|

tKitbr cigiiZ hZqlY chd BijKUb I fcUibi msL'y mgb K ZZ9[Y chd Zv b lwor er Zior
ibitc]l _wK] 1KS* cigiYiZ Gt™i msL'v mgwb bv ntj cigy ZworM * nq A_wr AunZ nq| tKvtby
cigiY{Z BfjKUtbi msL'v Kig thMfj tciUibi AwaK™ t™Li t7q] G Ae "itK ejv ng abizK Araith Ainz
nlqy] Avei GB ierQb BijKUb Aci tKitbv cigiYi mi_ h3 nij tm cigiiZ fcUibi 1Piq BijKUibi
msL'v feto hig, dij FYiZK Avaitb AunZ nq| cigiYiZ BijKUtbi msL'v NFuetKi tPigq Kg er feik
nlgiK AunZ nlqetj|

th mKj ¢™vi_1 ga” v"iq Zwor Z v Aiab mniR PjiPj KiiZ citi 27K ciiemK er ciienx etj,
fhgb aze c’v_, gwl, gibet'n chiZz| maiYZ aZe c’vi_ Zior mciienK nq| Zigi, i,
Avjugibgig BZ'w™ mciienK | Aci 9l th mKj c™vi_i ga’ v {q Zior Z_y Aviatb PjiPj KiiZ citi bi
Zit" i1tK ASiK ei AciienK etj, thgb K, KiMR, KiP BZ'w™ |

10.2 NI3Y AunZKiY
Electrification by friction

cixflY: GKiU nijKr tkyjvii ejtK GKiU mzii minith” tKib =0 ev 0K 1 1K Sijiq “vI| GLb GKiU
TKibi imtéi Kictol UKiv g GKIU TKibv KiP 1Ei GKeisl Fitjrfite Nilv| KiPE 1 tikig
Kictoi UKiv mthi KitY TiKig Mig Kii woij fitjv ng] GLb KP {Ei NIv 8l g3fite
Sjvtbv nigKv tkigvi efji KitQ Arfbi]
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MNfweK Ae "vq cTvi_i cigiYiZ BijKUb I tciUb mgerigY K| Zte ciZ'K cigYiB ciqRibi
AiZyi=3 BfjKUibi ciz Ami3 K| BijKUtbi ciz GB Ami3 verfb

a@i\ g | Crzzz0
ﬂj} | -
= %\Yﬁz___
PT - 10.1 iPT:10.2 PT : 10.3

e “1Zverfb iKg| 2B "W e “iK hLb ci Gtii ms dtk Abv ng ZLb th e “i BijKUb Ami3 teik
fme < Aci e “iU t_K BfjKUb mshin Kii FYiZIK Avartb AwnZ ng] GKiU KiP~EfK imé Gviv N11j
GiKg NUbi NfU (PT 10.1)] imtéi BijKUb Ami@ KitPi 1Piq teik etj, GI™1 hLb ci Gtii mi_ NIy
ng, ZLb KP t_K BijKUb imi€ Pj hig] Gi dij mé FYiZK Aaitb Ges KIP E abizK Aaitb
AinZ ng| GRb™ KP E tkijiejiK AKIY Kti (PT 10.2)] Aweri ditbtji Kictoi mit_ BiebiBU e
ciji_b “E NIij, ciji_b “E FYiZK Aaith AmnZ Ges ditbiji Kico abiz’K Avaitb AunZ nq|
KiiY, ciji_tbi BijKUb Ami3@ ditbiji tPiq terk efj, ci Gtii mi_ NIiYi dij dibiji Kico
f 1K BtjKUb BieiBU “1E Ptj Adm (IPT 10.3)]

10.3  Zior Aitek

Electric Induction
Agiv t71LiIQ th, W e “1 o WiK NIfYi dij Avaibi DMe nq| Averi AunZ e “iK AbunZ e “i
ms 0fk Abtj AbunZ e “wWU AunZ ng| 1KS“ AbunZ e “tK AinzZ e “i ms ¢k bv Gib Ta KiQiKuQ
ibiq GijI GWU AunZ nq| Zior Aietki Rb™ GiKg nq|GKIU AunZ e “i KiiQ Gib Uk bv Kti
TagiT Gi Dci*iZZ tKitby AbunZ e <K AunZ Kivi c=aZiK Zior Artek etj ] ibiPi mnR cirqlii
minith” Zior Aitek el Kiv hig|

A B A B
+ +) (E +++J + +) (E +_‘__+J‘

———3 ———
= =D

—~

iP1 :10.4
cirlY : ivertii niZj 1ieikd GKIU TKiby K ESK tikg i tq fitjy Kti Nil Gi GK ci$ nitZ

ati Aci c13 GKiU AbunZ ciiemK “E AB Gi A citSi bKiU Aibtj, ciiemiKi g3 BtjKUb, 1jy
KiP 1Ei abizZK Aab viv AKO ntq A citS mii Adm (PT 10.4 K)| dtj B cit$ BtjKUb Niliz
miG ng, A ir B ci§ abiZiK Aiaith AinZ ng Ges A 1S FYiZK Ariaibh3 ng| Avaib msMinK [GKiU
Actiemns niZtji ci3 jitby 1 aiZe oiZ ev ej] " iq B oS K 1KQ Avarb mshin Kti (IPT 10.4 L)
ZiorexflY hiS¢ i mnith” Gi cKiZ 1bYq Kitj, DciiD3 e3ie'i mZ'Zy cguYZ nie]

GLith bZb tKitbr Avaib Drch ng bi] AwnZ KiP™tEi Doi iZi KiitY mgerigiY tecixZ Rizig Aiaib
c_K niq crienti B cit$ mii tMiQ g/ | hZYTY KIP EiU AB criemnti KitQ iKte ZZYY teciiZ
Aiaib Gfite ¢_K niq ciiemi "B cit$ Ae b Kite] Dctii cinflig KiP Ei abizK Aiaib hv AB
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ciientZ Atek mo Kij ZitK Aitekr Aiaib efj| Aii AB criemndZ th Aiaitbi mAii ng ZitK
Aned Aaib etj |

maimiiZ KgKIE : GKiU djitbi tejbiK tZigii Rigri mi_ NI | Gi ci GIUIK Nfii
P I ji mid_ GKU Lwb Pic afi fQfo “vI| iK 17LEj ? fejhil 1~ Iauij AUK AiQ]
matimiiZ KgKIE : GKiU ci-1Ki e 1K Rigvi m¢_ NI | Gi ci cubi Kj _K co
GKiU 1Y cubi avivi KidQ ai | cwbi avive “i 171K fefK Amie |

PT 10.5 f}t

iP1 : 10.6

fejtb m6 FYIZK Avaib 1~ 1qitj Artek mo Kii| 17 1qitj Aned abizK Aialb FYiZK Aiaibietk6
fejbiK AKIb Kii 1L (iPT 10.5)] GKB NUbv NfU cubi avivi 19751 (iPT 10.6)]
10.4 Ziorexq[Y hS,

Electroscope
MVb : th hiS¢ i minith™ tKithi e “1Z Aartbi AAw_I'Z I cKiZ ibbg Kiv hig Z#K Ziorex[Y hS;,
etj| GB hiS¢ GKiU icZj er Ab” fKithr aiZe “E R Gi Dcti GKIU aize PIKIZ er tMijK AiUKitbi
_#K (PT 10.7)] “$EQ wbiPi cdS W nijKv fmibii ciZ msh= K| ciz "W tmibii eij
A'tjigibaig er Ab” tKitbr nijKv aiZil niZ citi| cizmn “1Ei 1biPi Ask Aciemi cTi_ g “Zii
IQic C Gi ga” v g GKiU KiP cit 11 gfa” ctek Kivihi K] hS¢iU KiP cit 1 wfZiT _Kig eig cein
Gi iZ KiiZ cifi bi]
Ziorer Y h3¢iK AunZKiY : GKIU KiP EfK tikg r"ig NIij KiP iE
abiZZK Aatbi DYe ngq] H AmnzZ KiP EiK Ziore[tYi PIKiZ el
MjIKE Mitq "0k Kivij “E niZ LwbKUr Avab PIKiZiZ Ptj hig| GB
Aiaib meriens aiZe “1Ei ga’ v i tmibii ¢iZ0tq 1c$Q| dij tmibii ciz
U GKB RizZig Avaib fctq ci GitK ieKlY Kti Ges ci (i 1 tK “fi mii
hig ev iefCiwiZ nq| GB Ae *vq KIP E miitq ibtj hv® ciz0iqi ga'eZx
diK b Kig, Zinfj h§; iU abiziK Avaitb AwnZ nigiQ efj m=asS thlgy
hig|h8¢ 1K FYiZIK Avartb AunZ KitZ ntj GKiU BielbiBU “EfK dithj
Giiv NfI FYiZIK Avaibh3 Kii DciiD3 cipgigq PIKiZ “k Kivng] Gi IP1:10.7
dij Yoz "W FYWZK Aab fctq i Gi T_tK “ti mii diK nig hife Ges
fmB Ae "igB _iKie| Avaib hZ teik nie, aiZe ¢iZ, 1jil ZZ teik diK niqg hife]
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Avartbi Do "1Z wbYq : tKitbi e <1Z Avartbi A 1Z A r tKitbi e <1Z Avaib AifQ 1K by ibYiqi Rb”
e “WUiK GKiU AbinZ Ziorex Ty hiS¢ i PIKIZi KitQ AbiZ nie] GIZ hiw ¢z "W ci Gi T_tK “fi
mii hig, Zintj eS1Z nte e “WiZ Avartbi A T1Z AQ| vKS* hi™ ¢z "W ci G T K “ti mti b
hiq, Zintj eSiZ nie e “iUtZ Avaib thB]

Avaitbi cKiZ woYq : tKithy ZiorM T ™ “1Z Kx aitYi Avab AiQ Zi RibtZ ntj ZiorexflY h3, iUtk
c_fg abizK iKser FYiZK Avarth AwnZ KiiZ nte] aiv hiK, hS¢iUiK abizK Avaitb AmnZ Kiv
nijv] H Ae "iq ciZ@iq abiZ’K Aiasb _Kig Giv diK niq hife] GLb cixq[Yig e “WUiK ZiorexqY
hiS¢ 1 PIKIZi ms Gtk Abtj hi™ iz “Wi diK Kig hig, Zinij eSiZ nte H e “WU FYiZK Avaitb
AunZ| cTiSti cixqlYig e “WiK PKiZi ms Gtk Aibtj hi® diK fefo hig, Zinj eStZ nie e “WU
abiZK Avaith AinZ |

10.5 Zior ej
Electric force
etji cKiZ : GKiU abiZK Avaithb AnnZ cw-K ~EtK biBjibi mzi v tq Sijiq ™ oy nijv (PT 10.8

K)| Gevi GKIU FYiZIK Aiatb AunZ cijv_tbi “EtK Gi 1bKiU Abi nijv] 1K °Li hife ? ci+iKi
B ciju_tbi “tEi 1K Nt hite] Gt 1K eSihig, WU iecixZ Avaith AinZ e ¢ ci Uitk AKIY

Kii|
(K)

IP1 :10.8

Geri GKIU abizK Aiath AinZ ci=K “EtK Sjib abizK Aiath AinZ ci=iKi “tEi 11K ibfq Gij
(IPT 10.8 L) K Ly hite? Sjib “EWU ~Z “ti mti hie] A r mgRiZig Aiab ci GitK 1eKIY Kti|
Kjteri mT : Agiv £ Ljig, W recixZ Rizig Aiaib ci@iitk AKIY Kii, "W mgRiZiq Aiaib
ci UitK ieKIY Kfi| " Avatbi ga'ezx GB AKKIY e ieK1iYi etji gib ibfi Kti,

1. Awab “wi ciigiYi Dci|

2. Aab “wWi ga'ezZx "itZi Dcil

3. Aab "W th giatg Aei "Z Zii cKiZi Dci|

W Avatbi ga'ezx AKIY er ieKIY ej madiK ieAibr Kja
GKiU mI veeZ Ktib| GiK Kjiati mI etj| q @
ml 2o 6 gatg "W ie” Aaitbi gta’ gk AKIY er ieklY Od\o
efji gb Aabfigi ,Ydiji mgbcwzK, gaezx “ifZi eiMi

e TbcnzZK Ges GB ej Gt~ msthiRK mijtiLy eivei wuay Kii|

iP1 : 10.9

ailv hiK, WU Avartbi ciigib h_yptg ¢; I g> Ges Gi™i ga'eZx
iZ d (PT 10.9)] Gt™i ga'eZx gk AKIY evieKIY ej F ntj, Kjiei mhibmdi,
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9.9,

d2

F o

ev,F:C% (10.1)

GLitb C GKiU mgibcnzK a‘eK| kb™wbi Rb™ Gi gb 9x10° N’ C* | GiK AtbK mgq
Kjio'i a'eK ejvnq|

Avaitbi GKK : Avartbi GKK n'Q Kja* (C)] GiU GKiU j& GKK | Amaigutii mnith” Gi msAv t Iy
ngl

tKvtor criemtKi ga” v g GK Awalqui (1 A) cen GK tmiKU (1 s) ati Pjij Gi th tKitbi ¢°1'Q°
I"1q th criglY Aiaib cewnZ ng ZitK GK Kja* (1 C) efj|

MiYiZK D™iniY 10.1 : GKU 20 C Gi AunZ e “tK kb™ *vtb Aici GKWU 50 C Gi AunZ e “ 1 1K
2m “ii Wlnfjy] GETi ga'eZietji gib ibbg Ki|

Aigiv Ruib,
GLitb
_ 99 )
F=c clz’zz 1g Aiaib, g1 =20 C
, 20Cx50C 2q Avaib, ¢, =50 C
=010 N O = NiZ,d-2m
=2.25%102 N €y, F=7
10.6 Zior 19T
Electric field

ail K A GKIU abizK  Avartbi e “| GLb P 1 1Z (PT 10.10) hi™ GKiU Aialb +q iwLv ng
Zintj A e “i Aaitbi Rb" +q Aab iU GKIU ej Abfe Kiie] Aigiv
elj Pie 1Z GKiU Zior 19T veiR KifQ hvi Drm ni'Q AunZ e« A

A ir, GKIU AunZ e “1 1bKiU Ab" GKIU AunZ e “ Aibtj tmiU AKIY N /
el 1eKIY ej Abfe Kfi| AmnZ e “i PiiriK th AAj Rio GB cfie VAl
ie”"gib K 1mB AAjiKB GB e “wi Zior 19T etj] //

Zior ZxeZv: Kjta'i ml 1 1K Ly hig th, P e W A e “Wi hZ
1bKUeZx nq H 1e°1Z Zior 191{Ti mejZvl ZZ erx ciq| Zior t91iTi @
A

mejZitK Ziezi ejing | Zior t91Ti tKitbi 1ey"1Z GKIU GKK abiziK

Aiaib ~icb Kitj tmiU th ej Abfe Kii ZitK Hie i Zior ZieZ etj| iP1:10.10
hi” P 1e"tZ weZ Avabil F e jiF Kti Zinij P 1ev" i Zior ZeZy,
p-L (10.2)
q

Zior 20eZi GK tF+i ik Ges Gi K nt'Q Zior 11T ~wcZ abizK Avaitbi Dci gk etji riK|
Zior ZxeZii GKK n'Q 1hDUb / Kjo* (N C 1)
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MAY¥ZK D wniY 10.2 : tKvtbr Zior t91#T 5 C Gi GKiU AunZ e < “icb Kitj hr™ fmiU 200 N ej
JiF Kti Zte Hie 1Z Zior 191{Ti ZieZii gib ibYq Ki |

Aigiv Rub,

P F GLith,
g Aaib, g=5C
IT Zior ZyeZy , E=?
=40NC"

Dt 40N C!

Zior ejtiLi : Zior 191T maltK aviYv crlqui Rb™ giBKj dviviW Zior ejtilii AeZviYi Ktib]|

tKitby Zior 19111 GKiU abiZK Avaib ~icb Kitj GIU ej jrf Kite] hi™ Aialbil g= nq Zte tmiU GB ej
JubFi dij i bit 1K GKWU it 6 ¢t Pjte] Zior 11T GKiU g2 abizK Aialb ~"icb Kitj GiU th
ct_ciidgY Kti 21K Zior ejtily etj| ejtilii ei Te tKitby A 1Z thB| GB tily, tjy KifibK| Zior
ejtily Zior 19111 tKithi ie"1Z Zior Ziezii crigic 1 K L' Kivi Rb™ e’envi Kiv ng|Zior 191Ti
ejtily, tjv Ggb nq th, Zior t91{Ti tKitbi ve 1Z ejtilvi mi A%4Z (KK H e 1Z Zior 2eZii rK
bt k Kii| ejtilvi mi_ jofite Aei’Z GKK 1f[Tdiji ga’ riq AZws ejtilvi msL'v Zezi
mglocnZK| tKitbr Zior 91iTi ejtilvi wiT ejtilvi ga'eZx dK Zior 2:eZii gib 1bf k Kti| Zior
t91£Ti th me GjiKig ejfily,tj KIQKiQ Aei’Z, A w Nbmibied mLitb £ Gi gb teik, Aii th me
GJKig ejtily, 1jv "ti “fi Aer Ztmme "db E Gi gib 1QU e Kg nq|

AInZ e “i verfb Ae "itbi Rb™ Zior 191{Ti ejtilvi cKiZ 1fb nq| WbiP KigkiU Zior 19{Ti
ejfilyv eYbv Kiv nijv] AdjiPori meart_ citenK, $jiK vk aiv nigiQ}

1. GKU c_K abiz/K Avaitbi Rb™ ejtiLii cKiz 10.11 (K) wPiT ™ Lutbv nijv] GHIET ejtily, tjy
ciientKi cd t 1K jo" eiei mlgfite fei nigiQ] e “wWi Aadtbi ciigy eiotj ejtilyi
msL'vl eiote|

2. "W mgb 1 reciiZz Rizxg Aab Giiv m& Zior :
{91ETi ejtily 1.11 (L) 1T tLitby nijv] GIYIET N
ejtili 1jy abizK Aab 1 K tei nig FYizK
Avaith ctek Kii| L L%

3. mgb gibi "W abizK Aaib cikicik ich Kiij
Gi™i m6 Zior t14Ti ejfily 1.11 (M) wPiT t™Lufby
ntjv] GIYIET ejtily tjv ci (i T_K “ti mti hife,
dij "B Avaibi giSLitb tKithi ejtily K byl
IPET GB ~ibtK X WPz 17tq 1 Litbv nijv] GB ~itb
tKithr Aiaib veb Kitj tmiU tKitbi ej jvF Kite
br] GB e~ 1K ibifcql 1e>™ ejing|
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4. WU Amgib abizK Avartbi Rb™ m6 zior 11T ejfilv 1.11 (N) WPiT 1+ Litov nijv] GIIET
bitcY ve~ N " Zi Avaitbi tbKUeZi nie]

10.7 Zior iefe
Electric potential

Zior 191{Ti thgb Ziezi K, tZgib Zior 191Ti refel K| refe Giiv ibawiZ nie Zior 19T
GKiU Avaib tKvthi 1" tK Mizkxj nte er “U ciieinK msh3 Kifj tKib crienK t_tK tKib crieiniK
Avaib cennZ nte] Zior 11T moKiir AunZ e “wWi Aab abizK nij GKiU abiziK AvaibtK e “1
I"1K AbiZ 1eKIY etji riei't= KR KifZ nq] mZiw, Amig t 1K GKiU GKK abiziK AiaibiK e “i
hZ 1bKUeZx tKithi 1ex"tZ AibiZ nie ZZ telk KIR KiiZ nie| ZB abizKfite AunZ GKiU e “i
Zior 1{Ti gfa’ GKIU 1™ e “Wi hZ oK1l nte Zii iefel ZZ teik nte|abiZKfite AinZ GKiU
e “i Zior 11T ~"wcZ GKiU abviz/K Avaib hi™ g3Fite PjiZ citi, Zte tmiU abizKfite AinZ e~
f 1K “ti mii hide] mZiws eji Pij abiZK Avaib D'P iefe 1 iK iba wefiei 1" iK Pij| Aciciq
FYiZK Aab abizK fite AinZ e “i 1K Pij| mZis, FYiZK Aab ibaiefe 1 K D'P iefiei
1K PEj | T moKiix AunZ e W FYiZKfite AunZ nij GKIU GKK abizK AiaibiK H e “i
K AbiZ AKIY ej v KIR malb nie] FYizKfite AinZ e “i Zior 19T Amg 1 1K abizK
Aiaib e i 1"{K AmiZ 1biRB KR Kii| dij Aabil ki3 niig Ges Zior 19111 tKitbi 1e i
lefetK FYiZKK aivng|

ieftei crigic : Amg “iZ t 1K o1iZ GKK abizK AvabiK Zior t91iTi tKitbi 1e 1Z AibiZ th
ciigb KiR maib ng 24K H we"1 Zior iefe etj] Aeri, Amg f_K ciZ GKK abizK AvaibikK
ciientKi Le wbKiU AbiZ Zior ej Giiv er Zior efji 1eit th ciigly KiR malb ng, Zi#K H
ciieniKi iefe efj|

Amig t 1K 1~ Aiaib ¢ 1K Zior 191#Ti 1Kitbi 1™ 1Z ev crientKi Le ibKiU AbiZ hi™ madb KitRi

ciiglY wnq, Zte Hie"i er H crieniKi iefe ¥ nie - (10.3)

q
"W AunZ crienKiK ZiorMzfite h3 Kitj tKib +"K 1"tq Avaib cennZ nie Zior wefe Hiiv 2
ibawiZ nq|

WU Aialbh3 aiZe tMiKIK GKIU crienK Zvi @iv h3 Kitj (iPT 10.12) ibiPi th tKitbr GKUr NUby
NULZ citi |

1. eg tMjK f_tK1IKQ Aatb Wib tMij1K thiZ citi|
2. Wb tWjK t_tK1KQ Aaib eg tMijiK thiZ citi|
3. Awab thgb Q) ZgbB _IK{Z citi]

Aab tKib MK 1 1K tKib tMjiK hite Zv 1KS“ tMijK@tqi
Avartbi crigitYi Dci bfi Kti bv] GiU bFi Kti th relquUi
Dci ZiK Zior iefe eji ng| th tjiKi iefe teik Zv 1 1K Kg
tleftei tMijiK abiziK Aiaib cennZ nie] "W tMijiKi iefe mgib
bi nlqy chS Avartbi GB cein Pjie]
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mZis, 1efe n'Q AunZ crientKi Zior Ae v hitbariY Kii H ciieinkiU Ab™ tKithv crientKi mif_
ZjorNMZfite h3 Kitj Avaib t™fe bi thie]

Zicgilv | Zitji g3Ztji mi_veftei m Kk : ZicieAb 1 D *1Zie™ g h_ptg Zicgilv 1 Zitji
g3Zj th figKi cijb Kti K v ’1 Ziorie™"iq iefel tmB GKB figKv cijb Kii K] Aigiv Rub,
"W e “iK Zicigfite msh3 Kifj 271 gfa” Zvici Arwb c’wb niZ citi| Zci cene “i Fi Z.y
Zitci ciigitYi Dei ibFi Kti b -zitci cen wbFi Kii Zicgilvi Dci| AZ'$ DER GKiU e “iK
Zii tPig AtbK,Y Fiix IKS* Kg ZicgiTv ieikd Aci e i mit_ msh3 Kitj Zic QU e “ 1 1K eo
e “IZ cewnZnie, hirl eoe “i Zitci ciigy QU e “iga” ” Zici ciigiYi tPig AtbK teik|

GKB AbfigkK Ztj ~wcZ "W ol A 1 B GKWU _
bj @iy +c-KK S Gi giatg h3 AtQ (PT —|_ )

10.13)] +c-KK eU Kti A 1 B 1Z cib Xijy .
nijyhiZ A 1 B Dfq bij cubi D'PZimgb ng]
B biji e'im A bfji evimi fPiq AtbK eo nlqiqg
GKB D'PZi ch$ cub cY KiiZ B biji Rb" AtbK ' 5 S
ferlk cubi ctqRb nie] GLb hr +c-KK Lij o et

(-

f~1qn nqg Zte "L hie Z¢™1 D'PZii fKithy = E
ciieZb nq by, A_ir cubi cemn NfU bi] "B biji

gta’ cubi crigy b nlgr mtEl D'PZi mgib iPT :10.13

_VKvi Rb" cubi cein ni'Q bi] GLb hi” cbig

+c-KK eU Kti A btj mgib™ crigy cub Xijv nq Zte A-tZ cibi ciigy B Gi tPiq KgB _iKte
IKS“ Gi D'PZi At e cife] Gici <c-KK Lfj t"Lvhig th A t_{K cub B fZ cewnZ nq Ges
chiig A 1 B -Gi cubi ~Ttai D'PZimgib nq| G t_tK eSv hig, cwbi cen A _ir Artb-c™ib cibi
ciigfYn Dei ibfi Kfi by D'PZii Dei ibFi Kii|

aiv hiK, "W ciienK abiz’Kfite AunZ| c_g ciientKi Aiavtbi criglY 10Ziq ciieniKi Avaitbi
tP1q feik, 1KS* c_gii vefe wW2zxquUi tPiq Kg| GLb ciienK “1UiK GKiU crienK Zii v iq msh3
Kiij wW2xq ciienK f_K c_g ciientK abiz’K Aiab cennZ nie| Avaitbi ciigy c_g crientk
telk nlgqr miEN vefe Kg nlgig GiU Aiaib MnY Kti| Awaitbi cerni dij hiLb ciienK “wi refe
mgib nie ZLb Aiatbi cein eU niq hite]

mZis, ejy hig, ZiceAitb Zicgilii figky, DV iZie™q Zitji g3Ztji Figki Aii 1
Ziorie ™ "iq veftei Figky GKB]

ci_ex ev figi 1efe kb™ : ci_ex GKWU Zior crienK] fKitbi AwnZ e “iK ci_exi mi_ h3 Kiij
e “W b TioZ nq| abizKfite AinZ e <K F-msh3 Kitj ciex t 1K BijKUb Gim e “iK
b~ TioZ Kti| Ai FYiZKfite AinZ e “tK ciexi mt_ msh3 Kitj e “ t K BijKUb figiz
cennZ ng, dij e “i b TioZ ng| ci_ex GZ weiw th, GiZ Avab thiM-ietqM Kitj Gi refiei
ciieZb ng bv] thgh, mg™ t_iK cub Zij 1bij ev mgi™ cub Xijv nij Gi cub Ziji tKithi ci K" ng
bi| ci_exierfb e “ t 1K ciZibgZ Avawb MnY Kii Averi mii_ mit_ Ab" e “iK Aaib mieinl Kti,
dij ci_extK Aabnib gtb Kiv ng| tKitbv *wtbi D'PZyvibYiqi mgq mgi™ i DeiiZtji D'PZiK thgb
kb aiv nq tZgib viefe 1bYiqi mgq ci_eri iefeiKl kb™ aiv nq|
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kb', abiZK 1 FYizK wefe : tKilbv Aiatbnib crientKi 1efeiK kb aiv nq| tKitby AnnZ
crienkKtK ci_eri mit_ msh Kitj zvi vefel kb™ ng| tKbby, msh Ae "ig ci_er | crienK GKIT
GKIU criemniK ciiYZ ng] abiZK Aiarth AunZ crieiniKi wefe abizK Aii FYWZK Aiaith AunZ
ciieiniKi refe FYizK |

lefiei GKK tFié : Amg 1 1K ciZ Kjo" (1C) abiZiK AvaibiK Zior t91#Ti tKitbi iey 1Z AibiZ hit
GK Rj (1J) KiR malb ng, Zte Hie>"i 1iefeiK GK tfié (1V) efj|

Zior t911Ti tKithr 1e>™ i lefe 20V eJtZ eSig Amig t 1K ciZ Kjat abiziK AvaibiK Zior 1911Ti H
Iey"1Z AibiZ 20J KIR maib nq|

iefe ci_K" : aiv hiK, Zior 191{Ti gia” Aei "Z A | B

WU oie” hitioiefe hoptg Va 1 Ve (PT 10.14)] A Vi
Amig t 1K ciZ GKK abiZK AabiK A 1e°iZ AbiZz A& —ef
KitRi ciiglY V4 Ges B 1o 1Z AbiZ KiRi crigy .

V| AZGe ciZ GKK abiZK AaibiK B i 1K A IP1:10.14

ley"1Z AbiZ KiRi criglY Va - Vg A ir GB "Bier i tiefe ci_K'|

ciZ GKK abizZK AiabiK Zior 191iTi GK 1e” t 1K Ab" e 1Z “biSi KitZ maib KitRi
cigYiK GB "Bie 1 1efe ci_K" efj | iefe ci_{K'i GKK Aek'B tfié|

10.8 Zior aviK

Electric capacitor

Zior Aaibgic ki@ mAg Kivi mg_tK aiiKZ eji nq| aiikZ eRig iiLvi Rb™ D™ieZ his¢K
tKSkJB aviK| tKitbi Drm t_tK thgb Zior tKil t_K
aiK ki@ mAq Kti Zi cbig eenvi Kiv ng| th
tKitby AKIZT "W crieniKi ga'eZr ith tKithi AS
iK c’v_thgb- e, KiP, ci=K BZw™ ich Kii
aiK “zZin Kiv ng] mZis, KQKuwQ “wezZ "W
ciientKi ga'eZr b ASIK c’v_ fiiL Zior
Aaibdfc ki® mAq Kii i hiS¢K tKkjiKB
aik efj]

GKiU mij aniK "Zii Kiv ngq "W ASIiZ aiZeciZiK

ci (i mgiSivjhite tifL] hLb GKIU eWwitkK Gi "W citZi m¢_ msh= Kiv ng (PT 10.15), ZLb
elnii FYiZK “E 1 1K BijKUb GKiU ciiZ cennZ nq Ges GiU FYiZIK Avartb AinZ nq| avitKi
Ab" ciZ t 1K BfjKUb e'Unii abiz’K “tE cennZ ng, dij H ciZ abizKfite AunZ nq| ciZ, tjiz
KZ Aiab Rgi nte ZyeWwii tFité€iRi Dei wbfi Kti|

ainK tnWl, tUigrfkb, TIKW tcqui Ges Aib'ib™ BijKUIbK hS¢ciiz maNjZ eZbxtZ e'icKfite e'eliZ
ngl
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10.9 1 ZvoiZi eenii 1 ec”

Uses and dangers of static electricity
1) v’i "e™iZK is 10 : Mo, mBiKj Aijgwi ev Ab'ib”
IRibm is Kivi Rb™ B wbs is Gi 1 ( e'enii Kivng] GiU
Kivng i i Zior e'enii Kfi| t 0 Mb Ggbfite “Zii Kiv
ng th GIU is Gi AiZ I~ 1" AunZ KYi “Zvi Kii| st
Wibi mPijy cSiU GKWU v i Zior tRbitilUi Gi GK
citSi mi_ msh=3 Kiv ng| tRbitiUtii Aci ciSIU th aiZze
ciZW is KifZ nte Zvi mii_ msh=3 Kiv ng hi Aek'B -
msh3 viK| GKIU Mwo is Kivi 19T 70 Mib t_tK wbMZ
AunZ 1" 1" KYi Mioi eBiii Kivitgr @viv AKS ng| dij Mioi enieifYi Gi Dci is Gi GKiU
mlg Ar TiY cto] GQioil GB 1™ KYi, jv Zior t91Ti ej tiL eiiei Ptj Kiitgi iPciPicy ALir Gi
AcKik™ b tciQ tmLitb 1 is Kii |

2| BY4 tRU ioWi : GIU ni"Q meiPiq maviY aitbi ioWi hv KalDUkii md_ msthi ™1y K]
GKIU BYa-Mb Zvi mPidjv gL v iq AiZ 17 1" Kwji KYvibific Kii] GB 9™ KYi 1ji abizK (+)
fite AunZ] GB Kuji KYv, 1y "W ciZi ga”’j r"iq Pij
(PT 10.17)] GB abiZ’K Kwji KYi 1jiiK abizK ciZ
1leK1Y Kii Ges G, 1jy FYiZK citZ AK6 ng|

GKIU KimiDWUii ciZ, tjui tFitéR Ggbfite wbgS¢Y Kii th
ciZ, fjy KLibr abiziK, KLty FYizK Avartb AwnZ nq Ges R
Kiji KYr_tji1eI3 nig Pjgib KR Dci rerfb ~"ith IP110.17
cto Ges ciqiRbgZ Afli ev Qiel AKIZ Qic| i10b Qicii

Rb" P iKigi 110b Kuj e"enii Kiv ng|

3| dilv Kicaii : ARKij dilr Kicayi er dilv Kic tgikb LeB ciqRbig Ges Rbicq GKU hS¢ | kv
ciZzomb 1 verea Aidm Qiorl miaviY RbMY th tKitbi ciqiRbig ijj e KIMRciTi GK er GKiaK AieKj
Kici Rb™ GB h3¢, e'envil Kt _1tKb| GB hiS¢ I i i Zior e'envi Kiv ng| dilr Kicoitii ifZti AUKiti
GKIU NYiqgib Wg K| GB Witgi Dci abiziK Aiab f 0 Kiv ng| th cor diUKic KiiZ nie GKiU D¥%4j
Aitjv ZiK AGjIKZ Kt coii mv Ask Aty ciZdijZ Kii, 1KS* AUKii e Qicrtbr Ask tKithi Aitjy
ciZdijZ Kti bi] cizdiyZ Adjv Wigi Dei tKe™FZ ng| Wdgi th bl m™v KMR @iv cizdij Z At ju
cto D¥%j ng, fmB Ask t 1K Aiaib tei niq hig] Wigi tKej AUKii AskB abizK Avatb AinZ K|
FYizKfite AinZ Kietbi cDWi Kwg (fUibvi) Wtgi Dei 1 0 Kivng| FYiZK fite AinZ GB Kuji KYv, 1jv
Wigi abizKfite AinZ Astki mid_ AMiEjrfite TjiM K] GK UKiv mi™y KMRIK abizKfite AinZ Kiy
ng| GIUIK Wegi mi_ Pic 1l ng| GB KIMRIU Wig t_1K Kieb cDWitiT WY Zi Miq Z1j Adb] tUibii
(=) WU KWR (+) KZK AKS nte] KMRLibr DER tivjitii ga” v™tq Pjby Kiv ng| GiZ tubii Kuj Mtj
hig Ges KMERi mi_ gtk hig, dij GKIU ogx Kic “Zii nq|

PT 10.16

Yo SNFELE HTE
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I 1 Zi0$Zi vec”

AtbK 1914 7”1 Zi01Zi Der*iZ AmieaiRbK Ges lec™ tWiK AibiZ citi |

legitb Rigwb Fiv : AKitk hLb vegib Dio ZLb eiqi mi_ NIYi dij GWU ZioZwnZ niZ citi
legitbi Aiab evoiZ Kij tegib I fcidi gifa” tefe ¢ K" etz K| GZ D'P iefe ci_iK'i
KiitY vegitb hLb Rigub Fiv ng ZLb 1KQ Avasb FigiZ Pij hvlqvi mgg Q% miG nlqii maveby
WK, hvienU retCitYi KiiY niZ cifi] GB Rb" iegitbi PIKy crienK ivevi @viv “Zii Kiv _iK,
hitZ vegib fig 0k Kiij iegitb Rg nlaq Avaib ibivet™ figiZ Pij thiZ citi| GB mgmvi mgvab
ni'Q 1egib FigiZ AeZifYi ci h_y mae Zioowo Ges Riub Fiv T1* Kivi AdMB GKIU citeinK Giiv
Flmsh= K|

U'sKiti Rijwb Fiv : th mKj UsKvi jix tctUij, WiRj BZ'w™ Rijub wbiq iv 1v v ig GK b 1 1K
Ab" vtb hizigiz Kii 2470 fejigl gy mid ety 1 1K i cilqii Rb™ Rijub it
AitM FNmsh3 Kti 1biZ nq|

fUijirfkb I KimdDUdii gibUi : e'eniiKitj tUijrfkibi ¢™v I Kim(DUdii gibUi v ZwoiZ AwnZ
nq| GB Avaib, 1ji AbunZ KYv thgh atjvewj BZw™ AKIY Kii, dij G, ijv ZiovZwo gqjv niq hig|

Kico ciévthi : Aigit™ i ciifag Kico tPico AfbK mgq 1biRt i ga'Kii NIiYi dij AunZ niq thiZ cii]
hLb Aigiv Kico e”jiB ZLb ZLb Avaib figtZ P1j hilqui mgq Aigit™ i AT KK Lvlgri GKU manebr K

Acitikb v_tqUii : thinZ afjienj 1 Rewy AunZ e “ @iiv AKO ng, KRB nimciZitji Acitikb
I_tqUii mieabzy Aejab Kiv ng thb miRb, msikd ew3eM Ges iPiirmmighx Aviatbg=3 _tK| G Rb”
Zit" itK Fmsh= nLvi Rb™ criemK ivertii RZv citZ nq Ges nitZ ivertii Mrfm e’eni KitZ nq,
hitZ fig t_tK mniR BijKUb Ami hvlqy KitZ citi |

fetUigent UK mit_ aiZe wkKj Sjvtbr K : tctUig, iWiRJ e Ab” Zij Rgubemt UsKii er UK
mii_ GKIU aiZe 1kKj by viK hv UK Pjvi mgq v Iv Qtq Qfq hig] hLb v Tv i iq UK Ptj ZLb
fctUij U'stKi Mifq evieri ar®v Lig Ges G K 1K “jiZ K| UstKi mid_ tctUitji GB NI1YT dij
Aiaib miAZ ng| hr UistKi iKbiiv 1K GKUi Ciij% mié ng Zintj ggwSK “NUbr NUIZ citi Ges
fciUtj Ar.b ati hite] KiRB fctUij Aiaitbi Rb™ wbivc™ b bg| U'wstKi tcQib 1kKj juMiq GB
Zior figtZ Ptj hevi c_ “Zii Kiv ng| thinZ aiZ Le fifjy ciienx, ZB Zior adi ati aZe
IKK$j 1 ga’” 1" fq guUiZ Ptj hig|

ie™"r jiBibi mi_ aize LiVi miwmii msthid K by : iv g ie™"r jiBibi Zvi Liievi mgq aiZe Lili
mid_ mimii msh=3 Kiv nq bi| aZ Zwoizi meviens] aize Lii mid_ mivmii msthiMl Kiv nij Zi¢ii
Zior Lwi ga” r"iq guUiZ Pij thZ] tKD H LW Uk Kitj mi_ mi_ Zior 16 niZv Ges giiiZK
“NUbv NUfZv| ZiB Acrieinx teiimijibi Kidci ga” i 1q ZvitK LU md_ msthid £~ 1qu ng|

eRciZ 1 eR wbtivaK : Aigiv Rub eiqgEfj Rjiq e®i K| GB Rjiq el eiqgEiji AwnZ
Aigb, tjvi Dci NorfZ ntq cub KYii mo Kti Ges ZioZwnZ nq| GB aitYi cwbi KYi,ji GKilZ
ntjB tgiNi DrciE nq| fgN abiziK er FYizKK th tKithv fiteB AmnZ niZ citi| ZioZinZ WU tgN
KiQKwQ Gtj 2i#7i gta” ZiorqiY ng, ZLb reil AMCIji2i mié ng| GiK ie”"PgK ejv nq|
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ie”"'PgtKi mgq fgiNi Pricitki eiqgEj nvir Zic fciq cnwiZ ng| nVir cmiitYi dij eiqgEtji Pic
Kig hig] ZLb Atk-citki feik Piici eiq Gim GB cmwiZ eigikK msKiPZ Kii| Le ZiovZwo G aiiYi
mstKiPb I cmiiY nq etj cPE kidi mi6 ng| GiKB tgN MRb etj| ZiozZunZ tgiN h® ZiotZi
ciigy teik ng, Zinfj Zv ZiorqitYi giatg ci_extZ P Aitm| GiK etj eRciZ|
eRcitZi mid_ mit_ th k& tkiby hig 21K etj eRby” |

eR ibtivak : eRcitZi dij hitZ ewoNNtii 91iZ bv ng Zii Rb™ eR wbtivak e'enii
Kivng| GKiU aZe “E R 1K (PT 10.18) ewoi M iNtl Ggbfite ~icb Kiv ng thb
Gi DevifM Q™1 tPigl ferk DPZ _viK Ges Gi ibafill Frijvfite guliZ ciZ iy
ng| “tEi DorifitM Kigkil mPgL _viK|

hLb ZiorM™ fgN ewoi Dcti Adm, ZLb GIU R “iE leciiZ Aab Aied Kii| 1K3*
“Ei Doii o ZiqTM iekd nlgg H 20, 1jitZ teik Aralb Rgi ng Ges miPgL 1 1q
Ziorq[iY nq| egKYv,1jv GB Aaib 1biq AinZ nq Ges fgiNi tleciiZ Aiab KZK AKO
niq tgiNi 1" 1K Pij hig Ges tgNiK ib TioZ Kii| dij eRcitZi mavebi Kg K| iPT : 10.18

Zjor memgq crieimni ga’ 1" 1q mi3Zg ct_ Pij| 1giN tgiN mO Zior DP e “i vFZi v iq ci_edZ
AmiZ Piq] So eidi mgg ZiB QiZvi wbtP, tKitby MitQi 1biP, Zior criews aiZi KitQ, tjimi “Zii cj
IKsev Kili Zitii feov 1~ Ioutji KiQiKwQ “vovtbii tPiq eidiZ +FRv AtbK Fitjy|

AbmUibN10.1

NIY I Afek cipgigq Avarb mid |

DITK™ : Nlb I Aitek ciuqig Aiash mié Kti Zi ¢ kb

hS¢onZ - tkijvi ej, KIP “E, mtéi Kico, ivertii UKiv Ges GKiU crienK “E|

KiRi anv :

1. GKU niKy tkujvi ejiK GKiU mzvi mnith” tKitby =E ev 0K 11K Sijtq vl |

2. GKIU TKibi KiP E bil |

3. GK UKiv iveitid mnith” KitPi GK ci$ AieZ K tmB ciS niZ 1™ 1q ativ]

4. GKU TKibvimtéi Kictoi UKiv i iq KiP~tEi Aci o fitjrfite NiIv|

5. GLb KiP {Ei NIy cidiU g3fite Sjithy thjii etji KitQ Aitbi]

6. KPP “E tkijii ejiK Zii v 1K AKIY KitQ A i NI1Yi dij KiP EiU AinZ nigiQ]

7. KP "Bl abiZKfite AunZ niqiQ] (ZiorexqlY hiSe¢ i mnith” cixflv Kitj 2B crlgr hite])

8. GLb AinZ KiP ~Eil GKiU AbinZ crieintKi GK citSi toKU Artbi]

9. Adetki dij AbwnZ crienKiU AunZ nte]KiP “tEi 1bKU o8 FYiZK Ges “ieZi cits
abiZ\K Aiaib Aied nie|

10. KiP “EW by miitq Aed “EWi Tiezy o fmsh3 Kitj (GKWU Zii 1™1q er guliZ Luj citq

“woth “EWVIK Tk Kii) fig 1 1K Bij+b Gim abiZ/K AvaibiK 1bieCq Kii 1~ te] dij “Eiz
tKej FYiZK Alab 1Kie]

11. GLb fmB “EWIK tkjii etji KitQ ibtj tkijii ejiK AKIb Kite]

12. crienKiU Aek cipqig AmnZ nigiQ]
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Abkij b

K. el ibeiPbx ck
1] tKib e 1Z Avartbi Ai” Z ibYigi h3 nj

(K) A'wgUvi (L) thiéigUi

(M) AYexqlY hs (N) ZiorexlY hs
2] "W Avavibi ga'Kvi Zior ej 1biPi tKibiUi Dci wofi Kti by ?

i. Avasb Wi ga'eZx " iiZi Dci|

ii Avab "WU th giatg Ael Z Zvi cKiZi Dci |

iii Avavb “Wi Fiii Dci|

FKbiU mvK

K)ilii

L) i1 iii

M) ii I iii

N)i,1 I iii
3| Zior Zxezvi GKK niQ

(K) N (L) Nm (M) Nm™ (N NC™!
4] tfé 1Kimi GKK ?
(K) Zior 19T (L) Zior reFe (M) Zior Avab  (N) Zior cein
5] wbiPi LT

5V
6C

(i) A MjK T_IK1KQ Avaib B tMijiK hite

(i) BiMJK T 1K IKQ Avatb A tMijiK hite

(iii) Avab cv_K" me vmgib _vK]|

IbiPi TKibiU mivK 2

(K) i L) i M) i (N) iii l iii

mRbkij

1] vigv P§ APouitbii ci t7LiZ tcj Zvi wPi'br 1QU tQW KiMiRi UKiviK AKKTY KiiQ] migv ejj
Pi'bnU aYiZK fite AunZ nigiQ, hvi Rb™ GUr NIUIQ| wigvi e3e” IPi*YiU FYiZK Avaith
AunZ ntqtQ] velqUi mivivi Rb™ “IRb Zt™ i ¢™v_ieAib IkYIKIK LRIZ Miq ZitK ¢ v_ieAib
MielYWiti tcj| 1Zib me Tih 2™ 11K Ziorexq[Y hiSi minvth” cixflv Kii wPi‘bxi Avartbi
cKiZ 1bbg KitZ ejijb |
(K) Avarb ejiZ 1K eS ?
(L) NItY tKb e AunZ nq eiStq vl |
(M) iPT%bIU AwnZ nlqui KviY eYbi Ki |
(N) hSii minith™ IKfite IPTbiVT Avaitbi cKiZ ibYq Kiv hite €L’V Ki |
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2|

2]
3
41
]
6]
]
8]

9|

c™v_ieAib

10C 10C
P P

@ h @ -

(K) Zior 19T K ?

(L) Pie™iZ wcZ e i Ae b ciiezb Kitj GUI Dci AbfZ etji Kiic ciieZb NUte ?
(M) 0K3 WPET P 1oy 1Z Zior ciej” tbbq Ki |

(N) WPT 0KD Atclv iPT IL) G AbFZ etji ciiezb ietklY Ki

miaviY ck

cigiYi Mvibi rRIELZ tKithy e i AunZ nlqui NUby WL’y Ki|

tKithi e “tK NIY cm0iZZ Kxfite AunZ Kiv hig eYbi Ki |

Zjor Aitek Ki?

Aiterk Avaib I Aned Aiaib ejiZ Ky feiS?

tKithi e “1K Aitek ciZtZ Kifite AunZ Kiv hig eYbi Ki |

GKiU "YciZ ZiorexqTY hiS¢ i Mvb eYbi Ki |

GKIU "YciZ Ziorex TY h3¢ 1K Kifite abiziK Avartb AmnZ Kiv hig eYby Ki |

GKIU "YciZ Ziorex lY hiS¢ i mnith” Kifite tKitbr AunZ e “i Avaitbi cKiZ bbg Kiv hig
eYbi Ki|

WU Avaitbi ga'ezZx Zior ej tKib tKib ielfqi Dci ibfi Kfi?
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GKv'k Aa'ig
PJ Zior
CURRENT ELECTRICITY

[Aigit™i ~bi"b Rietbi ierfb 11T Aigiv Zior evie™"1Zi Dci ibFi Kii _uK] AraibK h3¢ciZ e miAigi
cig meB ZiofZi mnith” Pij| Aigiv ZioiZi Dci GZUB ibFikyj th, ZioZ Qiov Aigit™i Rieb tKgh nie Zi
Kibvl KitZ cwi bv] ceeZr Aa'itq Aigiv i *i Zior ibigq AdjPby KiQ| G Aa'iq Aigiv Pj ZiotZi rerfb
"e™iZK ink thgbNZzior cengily, tiva, ZIo'PijK ki3 Ges iefe ¢ K maiiK RibiZ ciie] GQovl Zior
ceitni ©"K, criemnt, Acriems Ges Aacriems, Zior ezbx, Inigi ml, v i Ges ciieZbkyj tiva, fivtai
ibfikij2y, fiviai tkiY I mgiSivj mgeiq, Zwor IgZii inmie, ZioiZi imi=g jm Ges tjWtkiws, ZioiZi
ibivc™ I KihKi e’enii ibtg AitjiPbi Kiel]

G Aa'ig oV tkil Aigil

©CoNO R~ WD E

[ T N S S T
O WNEFE O

N
~N o

I Zior ntZ Pj Zior mid ¢ kb KiiZ ciie]

Zior cevini 1" K Ges BfjKUb ceifni 1"K 'Ly KifZ ciie]

Zior h§¢, I DcKitYi cZiK e'enii Kii eZbx AVab KifZ ciie]

ciienr,Actieins Ges Aacrienx 'L KifZ ciie]

tjLIPETH mnith” Zior cein Ges iefe ¢y K™ GB “Biqi gia” maiK ~icb KiiZ ciie]
i1 tia Ges clieZbkyj tiva €Ly KiiZ ciie]

Z10"PijK ki@ Ges tiefe ci K" WL KiiZ ciie]

tivtai wofikijZi €L KifZ ciie]

fivaKZ 1 crienKZ 'Ly KiiZ ciie|

. tkiY I mgiSivj eZbx e'enii KiiZ ciiel

. eZbiZ Zj" tiva e’enii KitZ ciie]

. Zior YlgZii inmie KiiZ ciie]

. Zv01Z1 imi=g jm Ges tjWikiWs €Ly KifZ ciie]

. ZioiZiwbive™ 1 KihKi e'envi eYby KifZ ciie

. eim ewoiZ e'envi Dcthitk eZbri bKky cYgb Kii Gi terfb Astk Gim Drm-Gi e’envi ¢ kb

KitZ ciie]

. ZvoiZibive™ 1 KihKi e'enttii ieliq mPZbzy mé KiiZ ciiel
. Zyor kiBi AcPq tiva I msiq[tY mPZbzZy midi Rb™ teidii Avab KiiZ ciie]
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11.1] v 1 Zior niZ Pj Zior mid

Production of current electricity from static electricity
Zjor cein

"W rfb vefiei e “iK hLb criemr Zvi iiv msh3 Kiv ng, ZLb ibe iefiei e “ t 1K D'P iefiei
e “1Z BfjKUb cewnZ nq| hZqlY chS e “@iqi gia” iefe ¢ K" kb" bv ng ZZqY chS GB cein
eRiq _tK] tKvtby cipgii giatg hiw e “0iqi gia” 1iefe ci_K" eRiq Ly hig ZLb GB BjKUb cein
ibierQbfite PjiZ K] BijKUtbi GB ibierQb cemnB nijyv Zior cein|

tKithr criemnxi th tKitby ¢ *#'Q1™ 1 ga” 1" 1q GKK mgtq th ciigiY Aiab ceinZ ng ZiK Zior cein etj |
tKithv crieinxi th tKithi ¢ *£'Q: ™1 ga’ 17q t mgiq hi™ Q criglY Avaib cennZ nq, Zintj Zior cein

I nte, IZQ
t

GKK : Zior ceni GKK nijv Ao |

fKithi lerQb  AunZ criemZ Aialb Gi ct6 Ae "ib Kti Ges PjPj KitZ citi bi] G aitbi AabiK ejy
ng i ’i Zior Alab] hi® GB Aaitbi PjiPiji Rb" ciienb ci_i e'e *v Kiv ng ZLb GB Awab clienitZ
Aiet b t_1K cennZ Ti Kti| hLb GghiU NiU, ZLb Aigiv eij th, Zior cerni mié nigiQ]

GIK A @iivmiPZ Kivng| kb" ga’tg tKithy ciieinid th tKighr ¢ "1'Q871 ga’ 1”71 1s -G 1 C Aiatb cennZ
ntj th cligy Zior cedni mé ng ZiK 1 A etj|

A gonverional curent daction
+ - of the case of K2 closed)
: K ¢
+ -
N L

b

PT: 11.1

Mizkij Aiaib KZK Kifite PjZior Drcb ng Zv Detii 11.1 wiTi eZbii AtjitK eYby Kiv ntjy
TitZB "W cM Pue K1 Ges K2 DiVig tdji nq Ges aiZe ciZ A Ges B tK niZ Giiv Uk Kti AbwnZ
Kivng| Geri Pie K1 eU Kti r"tj D'P iefe DrmiU aiZe ¢iZ Wi mit_ msh3 niel

Gici D'P wefe Drimi mBPU Ab Kii aiZe ciZ "WiK mgeiiglY abizK Ges FYiZK Aiath Aunz Kiv
ng| Gevi Pue K1 Ltj tdij Ges K2 Pwe ciM ctek Kivtj abizK Ges FYiZK Aiath AinZ ciz "l
MvjFitbwgUdtii md_ msthiMi dij GKiU AierQb cvienY ci_i mi6 Kite]| GLitb MvjfitbugUii nijv Ggb
GKIU h3¢, hi Zior certni A" 1Z 1bYq Ki$Z citi| 1Ly hie MvjFitbugUti i KiUnU TIiViKi Rb™ GKiT 1K
119713 ntgfQ Ges civYB Zv ctei Ae "vtb idfi GimiQ|
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Wy FitbugUitit vetqlc ibi™k Kfi th Zior ceni mio nigiQ] GB Zior cein Kxfite mio niji?
FYiZK Aiatb AunZ ciZ B 1_K BfjKUb MjfitbugUiii ga” 1" fq cewnZ nig abiZK Avaith AunZ
CiZ A -G tciQiq Ges Gi dij Zior cedni mid ng|

A CItZi abiZK Aiaib, B ¢iZ t_tK AMZ FYiZK AiaioV™T BEjKUb @iy ibi8Eq ng| hii dij aize ciz “wi
Aab i1 ga'tg Y igr cevini mid ng, hv Mvj FitbugUd i iet9fc Giv mb@ Kiv hig|

11.2] Zior ceitni 1K Ges BfjKUb cevini " K
Direction of electricity and direction of electron flow

c_g hLb Pj Zior Awe®<Z nq, ZLb gtb Kiv niZi th abiZK Avaitbi cefni dij Zior ceini mo
ng Ges GB ahizK Avaib D'PZi 1efe 1K wboZi wefiei " iK cewnZ nq| ZB Zior cevni cPijZ
I"K aiv nq D'PZi efe 1_tK ibaZi wefiei " 1K A_er Zior tKitli abiZK ciZz t_1K FYiZK ciZi
I"1K] 1KS* Aigiv Rub th, cKZctql Zior cein nijv FYiZK Avatb Z_v BijKUtbi ceitni Rb", dij
Zior ceitni cKZ " K nijvibaZi vefe t K D'PZi vefiei " iK A wr Zior tKifli FYiZK ¢Z § 1K
abiZK citZi 1"1K| mZis Zior certni cKZ K cPijZ 1" iKi iecixZ| wiT ¢ IkZ Zi Pz Zior
ceitni cPijZ 1K ibi "k KifQ]

conventional current flow

A

switch

— battery
&

light bulb electron flow

T

PT 11.2
eZbi IPT AYzb Kivi mgq Aigiv Zior cevni cPijZ v KiKB AbmiY Kie|

11.3] Zior cZK

Electric symbols
Zior cein Pjvi madY c_tK Zior eZbr efj | hib tKithy tKitli ¢z “UiK tKitby tivatKi "B ¢S el
Zyor DcKitYi "B citSi mi_ msh3 Kiv ng, ZLb GKU Zior eZbx “Zii nq|

PjZior citVi mgq Aigit itK mnR Ges cri@<ii eZbi IPT AKKIZ ng| 1biPi miiviZ 1KQ "e™1ZK
DcKitYi cZiK ™ Lithi ntjv th_ fjy maniYZ Zior eZbx AKIZ e'eliZ nq|
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11.1: eZbxi cZxKmgn

DcKiY cZiK
mBP e
tKil S
e —ilil—
i tha —AMAAN—
clieZbkyj fiva — W
IdDR —
A'wgWii —(a)—
théigui —(V)—
Mvj FitbugUri —®—
Fmsthil =
AovAwo Zii e
msthiMientb Zyi
el B0 —@—

1biR Ki:

GKiU mBP, Zior Kil, v "1 gitbi tiva Ges AwgUii e’enii Kti GKiUtkiY eZbr AY4b Ki |
Gevi GKiU tFéigWitK 1’1 gitbi fiviai "B citS mgiSitj h3 Ki|

11.4] crient, Aciieint Ges Aacriens

Conductor, insulator, semiconductor
Aigiv Rub, Zior cen nijv tKithi c™vi_1 ga” 1" 1q Aiaitbi cein] GB Zior cen tKitby tKithi ¢ vi_i
ga’ 1" iq Le mniRB PJiPJ KitZ citi| Averi Ggb 1IKQ ¢ v_ AiQ th_tjii ga’ v iq Zior Ait™§ PjiPj
KitZ citi bi] Zior ciiewnzy atgi Dei rfiE Kii Kivb ¢v_tK 1Zb tkiviZ fiM Kiv hig] h_i- (1)
ciieinx (2) Aciiein (3) Aaciiens|

1. ciiemt: th mKj c™vi_i ga’ v'iq Le mniRB Zior cein PjiZ citi 2t iK criem efj| GmKj
ci 1 ga’ viq BfjKUb g3fite PjPj KiiZ cii]| aZe Ziii ga” vig Aab BijKUb Giiv
ciiewnZ nq| G KiitY aiZe c'v__ fjv Zvor meiiemt] Zigy, ici, Avjigibgig BZw™ meiieins ¢ v_|
th KvitY "e™"iZK msthiRiK aiZe Zii e’enii Kiv ng|
2. Aciient: th mKj ¢ v_i ga”" 1"1q Zior cen PJ3Z citi bi 2™ ifK Aciienx e ASIK ¢ v_etj| Ar
th mKj c™i_1 ga’ 1"1q BijKUb PjiPj KitZ citi bv tm 1jv ntjv Aciiens c’v_| thgb- cwdK, e,
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KW, KiP BZ'w™ | Actieint c™vt_i gta” g3 BijKUb K bi] cidK Rizig ¢ ™1 ga’ 1" iq mniR BijKUb
ceinZ niZ cii by] hii dij cudK nijvie™"1Zi Rb" Actieni c™v_| G KiitYB “e ™ iZK igi ¢MY th mKj
€ WBfii Ges cigii e'enii Kfib Zit™ i niZj cidK Rizig ¢™v_ i tgioitbr _#K| G Qiov Aigt™i ““bi"b
ciqRib th mKj Zigvi “e™"iZK Zii e'envi Kii tm_ 1jv cuoK iy AeZ K|

3. Aaciiemnt: th mKj ¢™t_i Zior ciienb f[gZv maviY Zicgilig crien: Ges Acrient ¢ it _i
giSignS, im mKj ¢v_iK Aacrien efj | thgb- Rifgibgig, imijKb BZ'w™ | mieaigZ Ac e” igikiq
Aaciieins ¢ vt_i Zior ciieinkKZ erx Kiv hig|

11.5] vefe ¢ K" Ges Zior ceitni gta” maiK: 10tgi mT

Relationship between potential difference and electricity- Ohm’s law
Agiv Rub tKvtby criemnri "B ciiSi gia” iefe ci_K' Kij Zi ga’ r"iq Zior cewnZ nq| GB Zior
cevtni gib ibFi Kii criemsi "B citS Ki crigiY vefe ci_K™ cigM Kiv nigiQ Zvi Dci, criemn Ges
Zvi Zicgilvi Dci| RR mBgb 10g tKithy criems Zitii ga” v iq cewnZ Zior ceingilv Ges Gi "B
citSi refe o tK'i gta” th maiK ifqiQ tmieliq oeryZ mT ¢ b Ktib hv 10tgi mT bitg ciiPZ |

10tgi mT
ZicgiTv v i Kt tKithr crienii ga” 1°1q th Zior cein Ptj Zv H crienti B citSi iefe ci iK'
mgvbcwZK | mgibciZK ejiZ eSig hi™ ciieinxi “B citSi 1iefe ci_K" g, Y Kiv ng, Zte ciieni ga’

I"1q cennZ Zior cen 13,Y nie| Aweri, hi® criemxi "B ciSi efe ci K" GK-Zziqsk Kiv ng,
Zte criend ga’ 1" g cennZ Zior ceinl GK-ZZiqisk nie]

gtb Kii, AB GKiU crient Zvi| Gi "B ciSi tefe h_yutg Va Ges Vg [ IPT 11.3]] ™ VA > Vi
ng, Zintj criensi ~B citSi lefe ci_K' nfe V.=V, - Vg,

Va 14 Vs

A B
IPT: 11.3

GLb i ZicgiTig criemxi ga” 1"tq cennZ Zior cein I nj, 10tgi mhibmidi,
oV
V T
= —=R =aeK

1

GB aeKiK H Zicgilig H criemi fiva etj|

V > -
Al I=— PT 11.4

GKiIU QK KWtRT X A9 eivei crienxi "B citSi iefe ci_ K™V Ges Y AT elvei Zior cein 1 ’ich
Kii tjLIPT AY4b Kitj GIU gjie Mgt GKIU mijtiLi nte [T 11.4 ]|
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MiYiZK D winiY 11.1 : GKW tgWi Mwoi tnWjBtUT idjiigbUl ga'i'iq 4 A Zior cewnZ ni'Q|
idjvighUi cisgiqi iefe ¢ K" 12 V nij Gi tiva KZ?

Aigiv Rub,

v GLitb,

]_E Zior cen, =4 A
v lefeci K, V=12V

& R=— tha, R=7?

1

vl

44
=30 D:3Q]

11.6] fiva: " Ges crieZx fiva
Resistance : constant and variable
Agiv Rub, Zior cen nijy BijKUibi cein| BijKUb tKvtbi criemii ga” i {q Pjvi mgq Gi AF'Sti

AY-cigiYi mi_ msNil ij 3 ng| dij G i MiZ eva™T ng Ges Zior cemn 1eiNZ nq| crieini GB
agiK tiva etj| 10tgi mT t_tK Agiv ciB,

b~ 6 Zicgilig, tiia R =?

Zitii "B cits—1 iefe ¢ K
= Zitii Ziorcen

A, b6 Zicgilig tKithy criens "B citSi iefe ¢ K Ges Ziorcem 1 Gi AbciZz fiiv H
ZicgiTig H criemnsi tiva crigic Kiv ng|
fivtai SIGKK ntji 10g] GiK eo nitdi Iigh (Q) Gviv cKik Kiv ng| th criemnii “B cits—i iefe
ci_K 1V nij Zii ga'viq 1A Zior cein Pij, Zii tivaiK 1Q etj|
tfvaK: woi" & gitbi fivaierkd th crieinx Zvi tKitbr ezbitZ e'enii Kiv ng 2K fivaK efj| tivaK
e'enitii gk DITK™ nijv eZbdZ cewnZ ZiotZi gib wbgdeY Kiv] eZbiZ e'eliZ tivakK "B
cKii] h_v-

1.1 gbi tivaK

2. ciieZx tivakK
1. 071 giabi fiaK: th mKj tivatKi fiai gb worrd 2™ itK v i gibi tivaK efj] maiYZ
JoetiUitzZ th mKj i7" guibi tivaK e’envi Kiv ng tm_1jv 11.5 bs wPHT 1™ Litbv niju:

a

PT 11.5
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2. clieZx tivaK: crieZr fivakK nijv fmB mKj fivakK hit™i tiai
gib ctqRb Abhigr ciiezb Kiv hig] G itK vili=Ul ejv nq|
tKitby eZbitZ hLb Zior ceitni gitbi crieZibi ciqiRbigZy 1Ly
tq ZLbB tKej eZbxZ vi 13U AST3 Kiv ng|
11.6 bs LT jietiUiiZ maiYZ th aitbi vili=U eenii Kiy
Zi t~Lidb nigiQ]
11.7  Zio"PijK ki= Ges iefe ci_K”

Electromotive force and potential difference
Zi0"PijK ki3

tKithi ezbitZ Zior cen Pigby Kivi Rb™ ZiorkiBi ciqiRb ng| tKitbv Zior Drm GKK abizK
AiaibiK eZbxi GK 1ev™ t_tK Drmmn madY eZbx Nvitq Aieri H 1e"tZ AbiZ th ciigiY KR maib
Kti, Z v Drm th Ziorke® e'q Kti, ZitK H Drimi Zio"PijK ki2 etj] hi” O AvaibiK madY eZbx
Niitq AbiZ w J ciiglY KIR malb ng, Zinfj 1 C AaibiK madY eZbx Niitq AibiZ KiRi ciigiy

nie g| AZGe Drimi Zio"PijK ki3,

PT 11.6

E=—"—
Q

GKK: Zio"PijK ki2i SI GKK nijy JC' hitK tFié (V) ejy ng| th mKj hS¢ Ab" tKith aitbi
kiStK Ziorki31Z 3eiSiiZ KifZ citi 2147 iB tKej Zio'PijK ki® AdQ| thgb- tKil, fRbitiUi
BZ'w™| ZiorfKil imqibK ki3iK Ziorki3iZ oSz Kii Ges fRbfiUi huS¢K kiStK
Ziorki3tZ 3oisiiZ Kii| tKitby tKitli Zio'PjK ki® tKilmn eZbii verfb Astk th mKj iefe
ci_tK'i mé ng 271 thivdiji mgib|

lefe ci_ K

ciieint "B ciSi 1efe ¢ tK'i KiitY ciienxi ga’ v"iq Zior cemnZ nq] GKK abizK AvaibikK
eZbii GKie™ 11K Aci 1e"1Z "biSi KiiZ th ciigy KiR maidb ng Zi#K H "B ie>"i iefe ci_K’
efj| WBimj v"iq UP Rijitj tmj th Zior ki miein Kii Zv Adjv I Zic ki3iZ icid—iiZ nq|
ki2i GB goiSi cipgiq ki 1bZ'Zy msivfiZ nq| edji ga” v ig GKK Aaib "iStii dij th
cliglY ki@ 3ciSiiZ nq Zii ciigiYB nijveitji "B citSi iefe ci_K'|

mZivs "e iZK eZbri "W 1e"1 ga’ 1" iq GKK abizK Aab voiSiZ nij th ciigy Ziorki® Ab
tKitby aitbi ki31Z (thgb- Zic I Aitjy) gciSKZ ng, Zii ciigYB H B w1 tefe o K'| QO
Avaib "biStii Rb"geisiiZ Ziorki3i ciigly wntj, H "B

ie>” 1 vefe ci_K" nijy

y
0
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lefe ci_K" Ges ZioPijK ki21 SI GKK Arfb] A_wr tHié (V)] "W e 1 efe c K" 1 tHié nie
hi” 1 Kje* abizK Araib eZbxi H "B ie>"i ga” 1" 1q cewnZ neii dij 1 Rj Ziorki® Ab™ tKithi
aifYi kiBtZ gcisnz ng|
cily :

HhéigUtii mnith™ GKIU WiBimiji "B citS—i 1efe ci_K™ ciigic Ki GIUB tKitli Zio™PijK
ki2| Geri tKvlwU v 1q UtPT erj Rijitby Ae "ig tKitli "B ciiS—i iefe ci_K' ciigic Ki|

cein PjiKipxb théigUiti cVB nijv eiji el tiviali "B citSi tefe ci K" V| Gei crigicKZ
210"PijKki3 Ges iefe cv_tK'i gitbi Zjbv Ki| Zig t™LiZ cite E -Gi gib V -Gi gitbi tPiq eo]
11.8 tival wofikiyZy

Dependence of resistance
Aigiv Rib, hLb Zicgily Ges Abib” 1Z Ae v (thgb- "N, ¢ °'Q", Dci™ib) ActieiZzZ K ZLb
ciemni fivan 1 _iK]|
Kitby crienxi tiva tbizi Piiil ieliqi Dei wbfi Kii|

crieni TN

ciien ¢ "0 i 1911d]j
criensi Deiib Ges
crienti ZicgiTy

ZicgiTv 1 K1j tKitby criend tiva TagiT Gi N°, ¢ "0 191Tdj Ges Deivtbi Dei ibfi
Kti| tivtai GB ibFikijZy “BiU miTi mnith” cKik Kiv hig|

11.7 wiT GKB ¢ ’1'Qf™i t9/Tdj Ges GKB Dcv™wb @iv “Zii “W criemnt Zvi P Ges Q 1 Luthi
nigqiQ] P Zviii "N Q Zutii Piq feik] terk nlqig Zii tival feik]

.: wire § P _j
:

PT 11.7

=

N

ST mT: bt 6 Zicgilig wbit 6 Devibi criemi ¢ CEQE T 1Tdj i K criend tiva Gi
“UIN'i mgibenzK |
ciienni N L, ¢ Qi 191Td]j A Ges tiva R nij, GB mTibmdi

Roc L hLb ZicgiTy, Derib Ges A ae 1K | (11.1)
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11.8 PT GKB ~“IN'i Ges GKB Dorvb @iv "z W ciiens Zii S Ges T t™Ldbi nigiQ] S Zitii
¢ POt t91Tdj T Ztii ¢ 1Qf i 1Tdj Atcqlv felk| th Zdii ¢ 10 i 11Td]j fek 2ii tiva Kg

[

——

IPT 11.8
C PO i mT: b6 Zicgilig 1bi™ 6 Deritbi criemd “NTiE K criemni tiva Gi ¢ HQE
19 Tdiji ™ TbcuzK|

Awr R oci hLb ZicgiTy, Dci™ib Ges L ae K (11.2)

11.9] AdciK tiva Ges crienKZ
Resitivity and conductivity

b6 Zicgilig wo'é Deritbi criemdi fiva Zii “iNi mgibetZ Ges ¢ CPQEi tTdiji
e TbcitZ crieizz ng| mzivs tiviai ml t 1K ciB,
R oc% hLb Zicgilv I Derib ae K|

L
Ae R=p— 11.3
_ P (11.3)

GLith p GKiU aeK, hii gib crienid Deitib Ges Zicgilvi Dei ibFikj| GtK H Zicgilig criemi
Dcr vibi tivaKZ er AcifIK tiva etj |
(11.3) mgiKitY L=1 GKK Ges A=1GKK nfj, A=R nq]|

A_ir tKitbr 1bt & ZicgiTig GKK N 1 GKK ¢ ’#'Qf i 1Tdjiekod tKitbr criemii tivaik H
ZicgiTig Gi Devvtbi ArtcifIK tiva efj|

b6 Zicgiig tKitbr criemxi tiva Gi HRZ Ae i (thgb %N, ¢ 10> BZ'w") Dci ibFi Kii
1IKS* Gi AtcifIK tiva vagiT Gi Deiritbi Dei ibFikij |
AtcifIK titai GKK: (11.3) mgiKiYiK muRiqg tjLv hig,

p:R% (11.4)

sz_

mgrKitYi Wibcitki iwk, tjvi GKK eimiq tivaKZ p -Gi GKK cilqi hig| Qm
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Zirch: 20 °C Zicgilig 3oi fiaKZ 1.6x10® Q m| A r 20 °C Zicgiig 1m ~N° I Im?

c PO i 1 Tdjielkd o Zitii tia nfe 1.6x10° Q| Wb citki mvinYtZ 1KQ miariY ¢ it_i
tivaKZ 1~ Lvtbi nqiQ]

miinY 11.2: verfb ¢t _i fivakZ

CI_ tiraKZ (Q m)
Jc 1.6 x 10
Zigi 1.7%x 10°
Uisi+Db 55%10°
biBipug 100 x 10°®

Dctii minY t_3K Aigiv t7LIZ cB, th mKj ¢ v_i tivaKZ Kg fm,1jv ZioiZi Rb" mciienK inimie
KIR Kfi| thgb, Zigi biBfpigi Zjbig Zior meiiemnx] G KiifYB e izK eZbx{Z msthiM Zii
infmie Zigyi e"icK e'envi i1qiQ]

GQuov th mKj ¢ vt_i fiaKizZi gib ZjbigjKfite feik Z¢ i1 eliea e'envi ifqiQ] D wniY inimie
biBfpg Zvtii KB aiv hiK| biBipitgi tivaKZ Ges Mjbiv/a Zigvi Zjbig AtbK teik| D'P tivaKiZi
KiitYB biBfpig Zitii ga’ 1" tq Zior cewnZ nij cPi Zic Drcb ng| biBfigi G afgi KiitYB
“e™ZK tKUJKZ cib Le “Z Mig ng| Aigiv ewotZ th mKj “e™"iZK evj e’enii Kii 2™ 1 wdjvigU
Ust=b @iiv "Zii ng| Ust=tbi DP fivaKZ I Mjbivai KiitY GiU “e™iZK ki3iK Le mniR
AtjIKkIBtZ i8I Z KitZ citi|
crienkKZ
fivtai leciiZ ik nijv criennzy, tZgib AtciIK fivial lecixZ iwkiK ciieinkZ etj| ciiemKziK
o ATTi Gviv cKik Kiv ng| Gi gib criemi Devib 1 ZvegiTvi Dei ibFikij |
gtb Kii, GKiU crieinxi Der™vibi AdciqiK fiia = p
mZivs, H ciiemnsi Dev vibi ciieinKZ o nfe-

o=_

Yo

thinZ p -Gi GKK Q m, mZis o-Gi GKK niji (Q m)’'|
MAYIZK D iniY 11.4] GKiU "e™"iZK inUiti e'eliZ biBiig Zi¢ii AtcifK tiva 100 x 10° Q m]|
15 m jon Ges 2.0 x 107 m* ¢ "'t tTdjielkod Ziii tiva KZ nie ?

Aigiv Rib,
R=p§ GLiib,
_(100x10™ Q m)(15m) AitcifIK tiva, p=100 x 10®* Q m
- 2.0x107 m? Ziii ¢ Qi 1Tdj, 4=2.0 x 107 m’
=75Q Ziii N, L=15m
DEi : tiva 75 Q| fia, R=?
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11.10] tkiY Ges mgvSivy eZbx bZii 1 e'envi
Making series and parallel circuits and their uses

© —
X~

B, B,

iP1 :11.9

tkiy eZhbx

th eZbxtZ Zior DeKiY tjv ci ci mRitby K ZitK tkiy eZbr etj| 11.9 1T 1Kl E, "W eij
B,, B, ci ci miRiq tkiY eZbx “Zii Kiv niqiQ] thinZ GB ezbiZ GKiU gil c_ iiqiQ, ZB Gi
mel GKB cein Pjte] GLb hi> GKIU AugUiiK A, B, ev C ie> 1Z 1 msthill 1~ Ly hig Zintj 1 Zior
certni GKB gib cilqr hite]

letq enoiZ evverfb Abovibi AjyKm¥aig th mKj tQU tQU ewZ e’enii Kiv nq G, 1jv tkiYerrfite
msh3 Kiv nq| Aigiv UP jiBIU GKuwaK emiiK tkiYiZ msh3 Kti tFité€R e Kti _wK]| Zior cen
ciigiici Rb™ AmgUiiK eZbitZ tkiYiZ h=3 Kivnq|

mgiSivj eZbx

th eZbitZ Zior DeKiY, 1jv Ggbfite mRitbr _#K th ciZ'Kili GK ci3T, 1jy GKIU miaiY 1y $Z
Ges AciciST, 1jy Ab™ GKiU maniY 1e"1Z msh3 K Zte ZitK mgdTivj eZbr etj| 11.10 PiT
elj B, | B, Gi GKciST a 1©°1Z Ges Aci ¢l b 1©°1Z msh3 Kig G, tjv GKIU mgisTivj
eZbt “Zii Kti | mgisTivj eZbiiZ GKwaK ¢_ WKig ciZ'K ¢_1"tq Zior cen Pij|

O
a2 1

P

—+—Q—

Q/\
PT 11.13
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alv hiK eZbii g cen 7] GB cen aie>"1Z Gim "W M 1ef= ng| Zior ceitni GKiU Ask 7; hig
c_g elj By 1q Ges eii Ask 7, hig 182)q eij B, 1™ 1q] be tZ Gim cen "W GKITZ niq cbivg 7
cein MVb Kti| P, Q Ges R ie>"tZ AwgUii -Gi minith” Zior cein ciigic Kitj t™Lv hite,
I1=1,+1

GLitb eZbxi gj Ziorcen =1

A r, mgiSiyj eZbiZ ciZ’K mgiSivj kiLig cewnZ "Z§¢, Zior ceinmgini thildj eZbii gj
ceitni mgib|

Agiv enotZ ev Aidim th mKj “e™"iZK DcKiY thgh- ewz, db BZ'w™ e"envi Kii G,1jv Gim tgBb
JBtbt mi_ mgiSivjFite msh3 Kiv ng| mgiSivjFite msthiiMi dij ctZ'KiU DcKiY GKB tfitéR
mieiin cig| 1IKS* DcKiY, 1jvifb rfb cein MnY Kii|
11.11] Zj'tiva Ges eZbxiZ Zj tivtai e'envi

Equivalent resistance and its uses in circuit

AtbK mgq terfb cigRib GKmaK tivatK GKIT eenii KitZ ng| GKwaK tivaiK GKIT msthi
KitKB tivai mibiek eij]

Zj'tiva: tiviai tKitbr mibtetki ciietZ th GKU giT tiva e’enii Kitj eZbii cengili 1 efe
ci_iK'i tKithv crieZb nqg by, ZiK H mibtetki Zj~ tiva eij|

tivtai mbtek ~laitbi niZ cii, h_y- tkiy mbiek I mgid—ivj mibtek|
fiiai tkiy mibiek

IPET tivaK R, R, Ges R; tkivewefite msh3 AwQ| tiva,ijv chiguig GKwi ci AbiU msh3 Kiy
niqiQ] GIYIiT ciZ'KW tivtai ga’ v"iq GKB gitbi Zior cen 7 cennZ n¥'Q| GLb Awgiv tkiY
mibtetk msh=3 GB iZbiU tivtai Zj" tiva ibYq Kiter]

M= V,—p €— V,—> 4— V|

Ry R, R,

1.|.V

iP1:11.11
I'tgi mT t_tK Aigiiv Rub,
R, tivtai "B citSi refe c K", ¥, =IR,
R, titai "B citSi iefe ci K', V, = IR,
R; tivtai "B citSilefe o K, V, =IR,
me, 1jitiviai "B ciSi iefe ci K™ A _ir mbietki "B citSi iefe ci_K" ¥ nij
LV =V VY
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=IR +IR, +IR,

=I(R+R,+R) (11.5)

GLb R;, R, | R; gvbi tiva izbiUikK hi~ R, gitbi Ggb GKU tiva @iiv ciZ *icb Kiv nq th, GiZ
eZbxtZ GKB cein 7 P1j Ges ftiva,tjii "B ciiS—i iefe ¢ K" V AclieiZZ K Zintj R, B nie GB
mibteiki Zj" tiva]

Zjtivtai 1T ¥ = IR, (11.6)
mgiK1Y Zjhi Kti ciB,
IRy =I(R +R,+R,)
Ry =R +R,+R,
IZbiU tiviai crietZ hi” n msL'K fiva tkiY mbietk h3 _iK, Zinij Zj" tiia R, nie
Ry =R +R,+R +..+R,
A_wr tkiY mibfetk msh3 tiva, tjvi Zjtivtai gib mibietk AST3 1erfb tiviai gitbi thiMdiji mgib]
tkiY mibtetk Zj tivtai gb Avjv v Avjv v ciZ'KilU tivtai gvtbi tPiq eol

mgiSivj mibtek: KZK_ 1jv tiva hiw Ggbfite msh3 Kiv nq th, meKqu titai GKciS GKiU miaviY
Ie” A-1Z Ges Aci ¢S, 1jv Ab” GKIU maviY 1e” B -1Z msh3 K Ges ciZ'KiU fitai "B cit$
GKB iefe ci_K" eRig K, Zte tiva,1jvi GB mbiekiK mgiSivj mbiek ejvnq|

R

o ww o T
ST

r
Ry

I I3

1] <
\

—~

iPT :11.12

11.12 P{T vZbl tivaK R;, R, Ges R; mgiSivj mibtetk msh= Kiv nigiQ] GiLT vzbwl tivtai “B
citS GKB iefe ¢ K" ¥ eRig AdQ| fivtai gibi verfbZii Rb™ Zid™1 ciZ'iKi ga’ v'ig Aijiy
gitbi Zior cewnzZ ni'Q| GIYIiT eZbii gj cemn 7, A -msthiM ve> 1Z Gim wZbil FitM 1eF3 nq Ges
cbivg B 1e"1Z GimigijZ nq| aiv hiK, R, R, Ges R; tivtai ga’ 1" iq cewnZ Zior cerni gib
h_wig 7;, I, Ges ;] mZivs mgiSivj c_,1jvi cein 1, I, Ges I; -Gi thildj msthiM ie>™ A -Gi cein
IGimgb] A

=L +L+ 1 (117)
GIYIT, ctZ’KW tivtai “B citSi vefe ci K™ v nlaqig 1'tgi mT cigh Kti Agiv ciB,
1, :K, I, _r Ges’, _r
R R R

1 2 3
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(11.7) bs mgiKtY 1;, I, Ges I; -Gi gib eimiq ciB,

v vy
I=—+—+—
Rl R2 R3
_pde (11.8)
Rl R2 R3

GLb R, R, | R; gitbi fiva vZbiUtK hi™ Rp gitbi Ggb GKWU fiva @iiv ciZ *icb Kiv ng th, GiZ
eZbxtZ GKB cein 1 Pij Ges tiva, ijvi "B ciS—i iefe ci_K" V AciieiZZ K, Zintj Rp B nte H
mibietki Zj~ tia]

V
I=— 1.
X (11.9)
(11.8) 1 (11.9) mgiKiY Zjbv Kt cilgy hig,
L ZV(i-i-i-l-i)
R, R R, R

1 1 1 1
R, _(Rl +R2 +R3)
IZbil tiviai ciietZ hi” n msL'K tiva mgiSiv mibietk h3 K, Zinfj Zjtiva Rp tK 1haujiLZ
fite cKik Kiv hig|
1 1 1 1 1

— = —t—t—t.t+— (11.10)

RP RI RZ R3 n
A ir mgiSivg mibtetk msh=3 ctZ'KiU tivtai lecinZ iwki mgid Zjtivtai recixZ iwki mgib]
MiYiZK D iniY 11.6 : 5 Q Ges 10 Q gitbi "W tiva Ay vfite tkiY Ges mgiSivj mibietk msh3

Kitj DFq 11T 2" tivtai gib 1bYq Ki

Aigiv Rub,
Ry =R +R, GLitb,
=50 +100 C_ngv_a,R,=5Q
WZxq tiva, R; =10 Q
=150 tkiY mgeitq Zj" tiva, Rs=?
A, mgisijij mgetq Zj" tiva, Rp =2
1 1 1
L
RP Rl R2
1 1.t
R, 5Q 10Q
2+1
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:iQ’l
10
Rp=333Q

D: Rs=15Q Ges Rp=333Q

11.12 Zior 9[gZii inmie

Electric power
hLb tKithi ciiemid "B citS iefe ci_K" ctqM Kiv ng, ZLb H cliendZ Ziorceitni mié nq| Gi
dij KIR maib nq Ges BfjKUb, fjv ki® ARb Kfi| GB Ziorki® eZbri cKiz Abhigx ierfb cKii
ki21Z thgb- Zic, Ajy, uS¢Kki2 BZ'w™1Z JoiSiZ niZ citi|

i->—/\/\/\/\/\—>—B

iPT :11.13

alv hiK, AB, R fifai GKU ciiemt Gi ga” 1" fq 7 mgiq O ciiglY Aiaib cewnZ nq Ges A | B
iev” i viefe ¢ K" V| Agiv Rub hi™, tKitby citennt "B cifSi iefe ci_K" 1 1Fié ng Ges Gi ga’
I"fq 1 Kje* Aiab cennZ ng, ZLb KZ KiR1 ciigiY ng Z_v €9Z kiSi ciigiy nq 1 Rj| mZiws
ciiend ga’ 1" iq 0 Kja" Aiaib criennZ ntj KZ KiR = VO Rj |
mZiss, eqZ ki® Z_y goisiZ g kit ciigly

W =vQ

Aieri Ziorcein, 1= Q

t
e, 0=1t
W=Vt (11.11)
10tgi mT eenii Kti G malKiK ibtgi3fitel cKik Kiv hig|

2
W=V1t=]2Rt=%t Rj (11.12)

Zior Y[gZy
Agiv eno 1 Kj-Kiilvoig th mKj “e™"1ZK h8¢cnzZ e'enii Kii Zi™i ctZ'Kili Midg maniYZ Kx
ciigy tfitéiR GU Ptj Zv Ges Gi Zior flgZv Iqu fjLv K| Aigiv Rub KiR mali thi nit Z_y
kiB 1cis—fit nifK gz etj| mZivs, tKithi "e™iZK hiS¢ Ziorki® Ab'b™ kiBtZ FciSiiZ nq,
ZB niji G his;i g2y P|
KZKR icisHiZ ki3

mgq mgq

Ar, lgzi =
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. P=

? (11.13)

mgKiY (11.11) t_fK W -Gi gib eimiq ciB,
P=VI (11.14)
10tgi mT cigM Kti P 1K ¥, 1 Ges R -Gi mnith” ibta3fite cKik Kiv hig-
2
P=vi=rr="" (11.15)
R
Agiv Rub 9lgzii GKK nj IqU (W)| Zior ki@ inimiei mgq maviYZ lqiUi ciietZ kW, MW
BZw> e’envi Kivng| 1kW = 10°W Ges IMW = 10°W|
Aigiv emiewoiZ th mKj “e™1ZK hS¢cnzZ e'enii Kii Zii gia” KigKili figZv DijL Kiv nijv]
he IZK edji g2y 40, 60, 100 W nig K] "e™izK cilvi flgZv maiYZ 65-75 W nq|
fUijirfkibi lgzZv maniYZ 60-70 W] ARKyj Aigiv th mKj GbuR tmifs erj e’enii Kii G, tji
TgZi maniYZ 11-30 W nq|

GQuovl Aigiv emig wdR, inUni, Bir ¢, e'enii Kii Gi™i 9igZi AtbK teik] ZB icK Avlqii Gme
hS¢.cuz e'enim br Kiv Frjv]

Ziorki= e“1qi inmie

Agiv emi-ewo, 17 Kb, Kj-KiiLibig th Zior ki3 e’envi Kii 2vi Rb" gj” critkva KitZ nq| Zior
ki= e"enii Kfi Ggb ctZ'K eniotZ GKiU "e iZK igli _#K hi enotZ e'iqZ Zior ki=i inmie iviL|
leke’ick Zior miein ciZowb IKijulqU-NEr (kWh) GKKIK €gZ Ziorki3i crigY wbaniyY Kii|
Agiv GB 1K jvlquU-NoUi GKK1K telV Ae tUW BDibU er mst9Tic BDibU etj wK| “e™"iZK igUti "B
mgiqi viWs-Gi ¢ K" t_tK H mgiqi e'eliZ Zior-ki3i ciigiY cilgy hig|
KZKR _ICSHiZkS — w

mgq mgq ° P=4
. W =Ptw
hi® P=1 kW Ges t=1h nq, ZLb W=1 kW x 1h=1 kWh nq|
A_ir GKiKijvlqu YlgZmadb tKvtbr Zior hs¢, GK NEV ati KiR Kifj th ciigly ZiorkiSiK Ab”
ki21Z goiSi Kti eve'q Kii 24K GK 1K jvlgqiU-NEv er GK BDibU efj |
IbIR Ki : 1kWh fK Rfj cKik Ki|
1 kWh=3.6x10°J
MoztK 1l Ges mggiK NEig cKik Kitj, €1gZ Ziorki® W -tK tjLi hig-

W =Pt Wh

GiK 1000 v tq fM Kitj €igZ ki@ kWh G cilqy hite]

thinZ g2 P =
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IbiR Ki:

Zig th Nti em Kiiv, tmB Nii hi® "e™iZK msthil _¢K, Zintj H Nii Kx Kx "e™izK
DeKiY AfQ, Zvi GKU ZwgKy “Zii Ki| Gi 1 1K H Nfii Rb™ GK gimi mae” eigZ
kiISi cigiY woYq Ki|

MiYiZK D niY 11.7 : GKWU evtji Mitg 100 W- 220 V ijLi AtQ] Gi wdjtgbUi tiva KZ ? Gi
ga’i"1q Kx ciigiY Zior ceunZ nie ?

Aigiv Rub, GLith
P y? lefeci K, V=220V
"R 921, P=100 W
5 fiva, R=7?
v
R=— Zior cen, I=2?
P
220V x 220V
- 100W
=484 Q)
A, P=VI
=L
V
_ 100w
~ 220v
=0455 A

D: 484 O Ges 0.455 A

11.13  ZiofZi imf=-g jm Ges TjW tkiWs

System loss and load sheding
Agiv Rub, t™1ki verfb vib Aer "Z ve™'r cilqui cwU,ijitZ ie™r ki@ Drcw™Z nqg| Drcb GB
ie”"riK ctqiRb Abhigx verfb"itb mAyjb KitZ ng| we>'r mAijb e'e i gia'tg DrewZ we™'r
ki3tK 1e™r 1K™ T iK verfb "itb Aer "Z ve™r miet=kib wbiSi Kivng| Gi ci verfb mei+kb
f 1K chivgqre™reziY e'e i giatg 1e”r ki3tK MinK chitq ieZiY Kiv nq|

e Kb 1e™r ki3 iba thtéiR Drer’b Kiv ng| cti GB tAtéRtK t+c Aic UYdgi -Gi
minizh” D'P tFif€1R Fei$iiZ Kiv ng| 1e™"r mAijibi Rb™ th mKj criemnx Zii e’enii Kiv ng Zit™i
GKIU wbi” 6 crigiY fiva _itK| dij GB tivatK AiZuigi Rb” Ziorkii GKiU Ask Zitc geiSiiZ nq|
A r k@i jm e g ng| GB jmB nijv ZiotZi mi<+g jm| D'P tFitétR ve™r mAijibi dij ve™'r
IMW Z_v crieinxi tiviai KiitY th jm ng Zv AtbKistk Kig hig] GKiU 1hi" & crigY re™ " rki®i Rb’,
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D'P tHitétR 1e™r mAijibi dij Zior cerni gib Kg nq| Gi dij tivaRibZ jimi crigi 1 Kig hig|
D iy immie ejv hig- ™ mAijb jiBb tRtERIK "k .Y e Kiv ng, ZLb Zior certni gib GK
“kgisk ng| hvi dij ve>r WEWE PR jimi ciigy GKkZ fiiMi GK M ng] A mAijb jiBibi
HAtERIK ey Kii imf+g jm Kgitby thiZ citi|

W tkaws

CtZ'Kil 1e™"riko™ GKiU 1bi~ & crigiY ve™"rki® Drei'b Kii| me,fjvie™"r 1Ko~ 1 K Drew™Z ve™"'r
Rizxq MW thiM ng| verfb GjvKvi Pan™v Abhigx 1e™"r DciKo™ Rizyg MW t 1K 1e™"r msMn Kii|
cieziZ 1e™'r DctKo™ MinK chitg G 1e™"riK fcltQ g ereZiY Kti| tKitbi ot & Gjikii 1e™"{Zi
Pun~v Drci”b ev mieivini Zjbig ferk ntj ZLb ve™"r DciKb™ i ciq Pun"yv tgUitby mae niq DIV by]
ZLb e’ ntq Dctko™ KZc Tl 1eZiY e'e i 1bi” 6 1KQ GjiKig 1KQ mgtqi Rb™we™"r 1eZiY eU Kii
t~q ev 1e™r msthiM ier'Qb Kii| GiK fjW tkiws etj| Aweri Dctky™ hLb ciquRbig Pwn™v Abhigr
miein cig ZLb cbivg H GjiKig 1e™"r miein Kti|

hi™ TjW tkiWs GK biito KigK NoUr “vgx ng ZLb MinK chifq tjWtkiWstK mnbig KifZ KZcq
PvKiti rerfb Gjikig W tkaWs K _itK|

11.14 zZyoiZiwbivc™ 1 KihKi e"envi

Safe and effective use of electricity
Z101Zi vec¥sbK vKmgn: Zior Aigii™i ““hin b Rietb AZ'S |iZcY figki cijb Kii| Zior
Aigit™i thgb AfbK DcKiti Adm 1Zgib Gi AmZK e'enii AZ'S tec¥bK niZ citi]| “e™izK
hS¢cnZ Ges eZbidZ th tKitbi aitbi TW "e™ZK kK 1°1Z citi Ges AMKIE NUIZ citi| Kixtii
ga’ viq e”r cedni dij gbili gZ'il SIK iigiQ] ZiorkiBi e'enii iboelYZ wZbil KiitY
lec¥sbK niZ citi|
1. ASiiKi iZzmab;
2. K'ietji AiZ DER nlqy;
3. A" Ae |
1.ASiiKI iZmiab : “e iZK hS¢cnZiK KR KifZ nfj Zit™ 131K thiféR Drm-Gi mit_ "WU criemn
Zii fiiv msh3 Kii eZbx meldY KifZ ngq] GB "W ZiitK Agiv el RieS (Live) Ges ibifcq
(Neutral) Zii | G mKj crienx Zvi maiiYZ ivevi Qviv ASIiZ Ae q K] W ZiitK cti GKilZ
Ae vq icrfim ev ivevi Gviv AieZ Kti K'ej “Zii Kivng]
mgq Ges e'envi Gi md_ mif_ G mKj ASiK ¢v_ TizW 1 ng| thgb Aigiv ewotZ th "e™iZK Bi,
e‘enii Kii Gi K''ej e’enitii mgq tetK hig Ges tgiPo Lig] GiZ Kii AF'Si ’ ASiK e'e v tdiU
Ges tf10 thiZ citi| dij ciiemx Zii Db nig hig] GLb tKitbrfite hi™ RieS Zvi kixtii ms Utk
Aim, ZLb giiZKK "e™1ZK KK @riv Ayud ntZ ng| GQior ASiK e'e v TizW T nlgi dij Ries
Zii Ges ibitcyl Zvi ci®utii ms Gtk Amij kU miKiUi mi6 nte Ges AMKIE NUIZ citi|
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2. K'ietji AiZ DER nlgy: hLb A™nFueKfite feik crigiy Ziorcein “e™"iZK K'iej ev ciieint Zii
I"tq hig ZLb GiU DEf3 nq| thgb -hLb "e™"iZK cilvi tgiUi AiZ DER ng Ges Mtj hig, djkiZiZ
RieS Zii Ges wbitcy Zii GKiTZ niq hig Ges A vFueKfite D'Pgitbi Zior cennZ ng| GQior
AtbK mgq Aigiv miKiU gwéciM e'envi Kti AtbK, 1ji “e™iZK hS¢cnziK GKmiYz msthiM 17BJ
Gi dij miKiUi AF'ST ’ ciiemx Zii tgBb jBb 1K th ciigiY Zior MnY Kii Zv GB ciieint Zii
ibivct™ th ciiglY Zior cein MnY KiiZ cifi Zii tPiq AtbK ferk ngq| Gi dij Kej Zii AZ'aK
DER ntq 11V, ASiK e'e "y Mtj hig Ges AIMKIE NUig|

3. A" Ae i A Ae ig AtbK “eiZK TNUby NfU K] Aigiv Rub, ‘
cibi ga” r"iq Zior ceinZ niZ cii| G KiitY tKithy "e™izK miAigi Ry
th mKj Ask ASiiZ Ae g K b m 1jv memgg 18< TILIZ nie] - g
Ab" 1q "eiZK kUmiKU Ges kK @iv Ais nllgri SIK _Kie] D niY
inimte ejv hig, tKabr ovi WioritK tFRv imiva tifL - lgr AZ'S
lec¥abK| hi™ fnqri Wigdii Zii Db K iKser Zdii ASiK e'e v WPT 11.14: iec¥sbK Ae iq
M2WT niq hig, ZLb thib v e'enii KitQb 1Zib "e™iZK KK Giiy nqi Whayi

AS niZ ciib] GQovl tFRv niZ Giiv tKithy "e™iZK mBP Ab ev Ad Kivl iec¥bK |

ZiotZi wbivc™ e'enii

ceeZx Abt'Qf™ tZigiv Zior e'entii 1ec¥sbK "K maiiK AeinZ nigQ] eZgb Ab'Qf™ Aigiv
enotZ iKfite ZiotZi ibivc™ e’enii maiK Ribe]|

enotZ Zior e'enitii mgq th mKj ibivcEigjK e'e v MnY Kiv ctqRb G, 1jv nijy:

1. muKU teKii

2. 1dDR

3. mBiPi mivVK msthiM

4. F-msthiM Zi

1. miKU teKii: wbicEigjK tKSkj mmite maKU feKii  e’envi Kiv ng| GIU maviYZ ewoi mbiL
“iRi Aitkertk ieb Kiv ng| hLb tKitby eZbxtZ ibi" 6 gitbi AiaK Zior cewnZ ng ZLb miKU
teKii eZbxi Zior mieiin eU Kii 1°q] miKU teKvi ewoi tKitbi ibi6 Astki Zior miein 1er'Qb
Kti] ezbitZ miKU teKii bv Ktj AiZii3 Zior certni Rb™ ewoi Zior miAig iebd niq thiZ
citi, GghiK AMKIE I NU1Z citi |

2. 1dDR: 1dDR nijv GKU ibiicEigjK tKSkj| "e™"1ZK eZbiZ AiaK Ziorcein ciZtivai Rb’
IdDR AST3 Kiv nq| 1dDRIUIK memgq “e™"iZK K'etji ReS Ziti msthi 1~ 1qr ng] GKU "
“TIN'1 PKb Zvi vdDR intmie e’envi Kiv ng| woi & gitbi Ziorcein Afcqlv teik Zior cewnZ nij
1IdDRIU DEI3 nq Ges Mij hig] GiZ eZbr ierQb ng Ges “e™1ZK h3¢ciZ bo nlgi niZ t K 19y
cig] 1dDIRi Mitg Wi~ & githi Ziorcertni DiJL K| tKitbi “e™iZK h3¢, er miAig mie/P th
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gibi Ziorcen enb KiiZ citi Zii Pig migib™ feik Ziorcen entb m9lg Ggb vdDR e'enii KiiZ
nte] GiZ Kti vdDR cto ttj1 “e™iZK miAgiU ZioZngZ _iKte bi] GQiovl vdDR crieZtbi mgq
ie~"r mieivini tgBb mBP eU KiiZ nie|

3. mBiPi miVK msthiM: mBiPT KIR nijv tKithy "e™"iZK eZbitK malY Kiv A_ev eZbitK 1erQb Kiv]
eZbitZ mBP jiMitbvi mgq tLavj i1LiZ nie, GIU thb Ries Zi¢i msthiM 1~ 1qu ng| GIZ Kii mBP eU
Kiv g D'P vefe Drm 1 1K "e™"iZK miAig 1erQb nfe [iPT 11.15]] mBPUIK hi® FjekZ wbitcq
Ziti msthi 1> 1qr ng, ZLb mBP eU Kivi cil he iZK miAigiu Rie$ Kte [PT 11.16] Ges
“e™"1ZK kiKi SIK eiote]

1 is at ugh voltage (240 Vi as s

ted ta the live wire even though
I X Isopen
! no current I large current flows

& wire {off) fuse open flows through the person to
= the earth causing 2

. - - through o
the person live wire {on) fuse nasty gleciric shoc
. wthe * o
-— ] touching k -
~ mamns \‘
-eatral wire thi casing

seter < (249V)  neual wire ;:‘_,f" o ! =
T 11.15: mBiPi mVK msthil PT 11.16: mBiPi Fj msthil

3. fmsthiM Zii: mKj %e™1ZK miAig ev DcKitYi "e™"iZK eZbi madY Kivi Rb™ Kgctyl “w Zitii
“iKii | G,tjy ntjy Ries (L) 1 wbitcT (N) Zii| Rie$ Zii "e™iZK miAdg %e 1ZK ki3 mieiin
K| AciriK ibitcql Zi¢ii ga’tg Ziorcein Drim wdfi Adm Ges eZbi malY Kii| wbiicl Zi¢ii
iefe kb'| Fmsthil Zvi nijv wbativai 2| GIU mariYZ “e™"iZK miAitgi aiZe XiKbii (Casing)
mit_msh3 K| verfb KiitY ezbi TWh3 KiZ citi| thgb- i RieS Zvi mVKFite msh3 bi itk
Ges Zi hi” e WiZK hiS¢i aize XKbitK (k Kii Zie e'eniiKiix “e™iZK kK @iiv Aiws niZ
ctib] aZe XKbuU fmsh3 Ae g Kij Ggbil NUfe bv] GiIfT Rie$ Zii t 1K D'Pgitbi
Ziorcein aiZe XiKbi niq FmsthiM Zvi v"1q guUiZ Pij hite] dij vdDRWU cto hite Ges Ziorhis i
ie™r miein eU ntq hite] ewoiZ e'eliZ idiRi ibivc™ e'endii Rb™ Aek'B FmsthiM ev Aw_s 1™ g
DiPr| 11.17 WPiT Fmsthil Zvivenxb Tauks tgikb Krfite lec¥bK niZ citi Zv Ztj aiv nigiQ]
11.18 11T FmsthiMzyi KrFite ibicEigjK mZK2Zyinimie KR Kii Zi t~ Lty nigiQ]

metal casing at
high \'Dﬂ:;:?due
1o electrical faut

large current flows
through the person
live CAUSINg an electric shack
wine
fon) fuse
™ L —

-

maing
Bupply neulral wirg
large curent

pesition of ive wire
before alectrical fault

Figurs 20.25 Absence of 2arthing can cause slectric shocks
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earth wire (E} connected to th

: e
metal casing diverts the large
current dus to the electrical
fault to the ground

five .
, swilch
wire (on) fuse
X 0—} ) Cooed Ly
ains | 7N ( -
wely [ neutral large aurrent .
wire Ter ———

= earth
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G Qiovl AIRKij 1erfb enbthi” hS¢cnziZ v_ich ciM e'enii Kivng| G, 1jitZ bicEigjK e'e™y

intmfe ydDR msh=3 _wK| vdDRIU Zior h8¢iUtK ibive™ L]

AbmUib- 11.1
eimy ewo Dcthwi Zior eZbr bKky cYgb Ges e'enii ¢ kb

DITK™: 1kqlv_xiv ey ewoiZ e’envi DcthiMi Zior eZbxi bKkv cYgb Kti Gi ierfb Astk Gim

Drimi e'envi ¢ kb KiiZ ciie]
KiRi aviv :

1. K#Ri Ti%ZB "e™1ZK K'ietj i Ried (L)Ges bitcyl (N) Zii Avb Ki|

2. Geri G "W ZvitK caib 1dDR ev-, "e™iZK igUii Ges iWi=-1ieDkb eit - 1 mi% cici msth

i
3. Wi=1eDkb evt- tgBb mBP A¥b Ki|

4. Wi—=1eDkb et - “BiU 1dDR AsKb Ki| 1dDR, 1jiK Aek'B L Zvti msthi i"1Z nie]

5. Geri GKiU idDR-Gi mi%: "BiU ewz, GKiU d'tb mgvSivjfite msthi i tq eZbr madY Ki|

ciZ'K ewzZ 1 dvibi Rb” LZti AvjvvmBP Avb Ki |

6. Ab"idDRIU e'envi Kti tUigrfkb tmU, Bi BZ'w™ i Rb™ Avjv v Aigvv culqui miKiU msthw

il

IbiR Ki:
Zior ki2i AcPq fiva I msiqtY miPZbzZy miGi Rb™ tei-ii Avab|
1. Kb t_IK fer=i hZiii Rb™ fer=i feeri mshin Ki |

MnY Kiv DiPr Zy o1 L |
3. 1IKYIK fmiv fev=-viil tbewPb Kiteb Ges ci tii e'e 1 Kifeb]

2. 1erfb 1101 Kjg e'envi Kii Zior ki3i AcPq fiva I msiqIY KiKie'e ™
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Abkxj b
K. elibeiPbx ck

mVK DEfii citk 1K (V) 1Pz il |
1] thmKj cv_i ga'vriq Le mniRB Zior cein PjiZ citi Zid™ 11K Ki efj?

(K) Aciiemn (L) Kcriemx
(N) Aactien (N) ciiein
2] 29,3Q14QqgitbiiZzbil tiva tkiY mgeitqi msh3 Kij Zj" tivtai gib nte-
(K) 8 Q L)7Q
OEXY (N) 20 Q
3] tKitbv criemxi "B citS—i iefe ¢ K 100 V Ges Zior cein gilv 10 A nij Gi tiva KZ?
(K) 1000 Q (L)0.1Q
M 10Q (N) tKvbiUB bq
4] ezZbiZ "e™iZK Ae v ciigifci Rb” e'enii Kivng -
i. thé gl
ii. AwgWi

iii. TRbvfiUI
tKibiU mivK

(K)i b ii (L) il iii
W i b i (N) i, ii 1 iii
L. mRbkxj ck

1] GKiU "e™iZK inUrti e"eliZ biBfig Zvtii ~N* 1 ¢ "0t 1 1Tdj h_yutg 30 m Ges 2x107
m?| bBfwigi AiciTK fiva 100 x 108 QQ m| biBfg ZvilUiK GKB ““iN'i Ges ¢ "1'Q1" 1
191Tdj relkd Zigi Zvi friv oiZ "ich Kiv nijv] Zvgii Zdtii AciK tiva 1.7x108 Q m]|
(K) tiva KitK etj?

(L) Zicgvlv eioitj criemxi tiva eix cig tKb?
(M) Zvgvi Zitii tiva ibYq Ki |
(N) Zvgi Zvi e’enitii th3KZy ietklY Ki |

2| coii mgq AigrF 220V—-100 W Gi GKIU enZ ““ibK 3 NEv Kti Ab 1K Zii B Awjd 220V
— 40 W GKU fUiej Jvai ~“wbK 4 NEv Kti e'envi Kti| ciZ BDibU ie™"r ki2i gj 3.5 UiKi|
K. 10tgi mT wjL|
L. w6 Zicgily, Dorb 1 ¢ 1011 crientKi “N'5 Y eo Kitj fivtai Ki cieZb nte L1 Ki
M. Aujtdi enZ cengiTvibYq Ki|
N. Aim_K v K ietePbig Aigif I Awjidi gfa” tK 1igZe"qx? WiYiZK hiBmn ietk1Y Ki|
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M. miaY ck

1] Zior cen KitK etj?

2| Zior ceini cPijZ " K Ges BijKUb certni 1K tKithulU?

3] ciienx, Acrienn Ges Aa crient ¢™v_ KiiK efj?

4] 10tgi m 1eeZ Ki|

5] t°Lil th, V=IR]

6] GKiU QK KiliR I ebig v 1j LIPT AYb Ki |

7] AvciqIK tiviai msAv vl |

8| t Ll th, tkiY mgewtq msh3 tiva,ijvi Zjtiviai gb mgeqi AS—F3 ierfb fiviai gitbi thiM
diji mgib]

9] KKKty Ziorki® e’enii lec¥abK niZ citi?

10| GKU edmi tnW jiBiUI wdjigbUi 2.5 A Zior cewnZ nq| idjigbUi ciS—0iqi iefe ¢ K™ 12
V nij Gi tiva KZ?

11] GKW 1@< tKitli ZioPijK ki® 1.5 V| 0.5 C AiatbiK madY eZbr Niitq AibiZ tKitli eigZ
ki21 ciigyY ibYq Ki |

12| v i Ges ciieZx tiva KK efj?

13| Zio"PijK ki3 Ges iefe ci K" ejiZ Kx teiS?
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Ok Aa‘'ig

v

Z101Z1 P K gy
MAGNETIC EFFECT OF CURRENT

Zio1Zi tPieK cfie thgb AQ tZgib PaMKi Zior cfie AiQ] GB "B cfietk KitR jultq AthK
Zior h3¢cnZ “Zii Kiv niqiQ] GB me hS¢cuzZ Aigit™ 1 AtbK mgmvi mgiab KiiiQ, Rieth AtbK
Aiig Adgqm Gtb " 1q1Q, Aigit i Riebgib DbZ KiifQ] GB Aa'itq Aigiv ZwoZPaK,ZwoZiPsa"K
Aitek, Aied Ziorcem 1 Aned Zio'PijK ki3, Zior tgili, tRbitili, U'Wdgii BZ'w™ i KihcYuj
I e’enii 1biq ArfjiPbi Kie]

GB Aa'ig cV tkil Aigiv-

1] Zior certni tPSa"K i €L KifZ crie]

2| ZwoZiPia'K Atek eIl KitZ ciie]

3| Awed Ziorcein I Awed Zio'PijK ki@ el KitZ ciie

4] gUi I tRbiziUtii gjbnz el KitZ ciie|

5] UYdgitii gjbnZ €Ly KitZ ciie|

6] t=c Aic 1 t=c WDb UiYdgtii KihcYuj €Ly KitZ ciie]

7]Aigi™ 1 Rietb ZiotZi bibrgici e'envi I Gi Ae ibiK cksmi KifZ ciie]
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Magnetic Effect of Current
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12.4] ZwoZP='K

Electromagnet
mijbtaiWi wFZi tKitbr thinii “E ev fetiKiK XKitj mijbigiWi ibiRi
th 1P KT nigiQ Zvi tPiq terk kiBkijr 1PSr KT “Zii Kii dij
mijbigqW t 1K felk tPSeKIqIT crlgy hig] Zior cen PjiKijib GiU
fek kiSkyjx PartK ciiYZ ng| GiK ejv nq ZwoZPa"K|GB PaMKi
ciej” wbigi3fite Al evorthr high

PT 12.3

N Zior cein enoiq
N mijbigiWi tciPi msL'v ewotq
N BstilR U ATtii giZy enkiq Po’K tgi* “wUiK Ari I KiQiKuQ Gib)|

ierfb Zior ceidni dij ev mjbiqiWi fctPi msL'v evort] mijbiqW Gviv Pa*KugZ “E er tctikil Ki
ciigly Aijicb er fceri 1IKe AKIY KifZ cii Zv tZigit™ 1 wkIKiKE minh™ ibiq cilv Kii 7L
"e™iZK NEv “Zii, fjimv ev B GdZi Fix wRibm DVibigr Kiv er AeRbi mivibii tpb “Ziifz
ZwoZPe'K e'enii Kiv ng| PiLi vFZi tjinv ev B MZi ,or XKij Zv fei Kivi KifR GB Pa"K
e'enii Ki nq GQiov tUrjdvtbi Bayivem 1 ~iRvi ZwoZiPSe"K Zijiq ZwoZPa*K e"envi Kiv ng|
12.5] ZnoZiPieK Aitek

Electromagnetic Induction
ieAibx 11qit=iWi Zio1Zi tPSeK ipgr Ane@<itii ci AtbK ieAibr POV KitZ Kb PierKiqIT
t 1K Zior cen mo Kiv hig 1K-bi] GB ibiq hviv KIR KiQtjb 2™ i gia” BsjwEi gBiKj
divtW, AdgiiKig tRitmd bii Ges iwkqitZ GBP.Gd.B.tjA 1ZbRbB ¢ K c¢_Kfite mdj™ jif
Ktib| 1KS* 1831 mitj gBiKj dviviW zZvi cixfvj& djvdj c_g cKik Ktib] vzib t™Lib th, GKiU
clieZbkij 1P KT Zio'PrjKki® mi6 KitZ citi hv GKiU Aiemr eZbx 1™ tq GKiU Aiie6 Ziorcein
PijitZ citi| criezbkij tPSeKEqTETi Gviv tKith eZbitZ Zio"PijKki2 er ZioZ cen midi NUbitk
ZnoZiPieK Adek etj| ZwoZiPio'K Aiek Awe®<itii Rb™ dvitW “BiU cixlv KiiiQijb|
cixlv, tjv tZigvl KitZ cii|
ciifii-1 : KW fefWi GKW tPi0I Mifq ASIXZ Zi fciPiq GKWU
KEjx “Zii Ki| GB KEJitZ Zior cerni Dci *iZ teiSii Rb™ Gi "B
citS—i mi_ GKwU MygfitbwgUin h3 Ki| msthid ™ Iqui mgq Zitii
citSi Actient AeiY Lij tdjiZ nie|GLb GKU “E PaMKi “yqY
fgitK ~Z tPd0i rFZi XKil| Kx NUiQ? A r KEjx 1"t Zior cein
PjQ] MvjFitbugUitii Kiii retfic NUIQ| Gevi Pe*KiU fei Kii bil | P 12.4
Ki NUfQ? Pa"K ctek Kivthvi mgg MyjFibwgUitii Kibvi vetfc th
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I"1K niqiQj PaKiK tei Kivtbvi mgq ietqic nigqiQ Zii vecixZ v K| PaKUIK v i tiiL Gei hi®
Mg Fitbwgliimn KEjuUIK PeMKi 1"tK ~Z thlgr ng Zntjl WijfitbagUti YK ietqic 1Ly
hite] KEJnUIK Po’K t_K “ti miitq ibtj 1letqfc recixZ " 1K L hite]

cixfi-2 : GB cixflii Rb” ASixZ Zvgvi Zitii ~0U eU KEjx wbiZ nte] c¢_g KEjKZ Ta GKU
Wi FitngUii msh3 KitZ nie] w2iq KEjHZ GKU Zio'PijK ki2i Drmgic GKIU e'Ui, GKiU
crieZbkyj tiva 1 GKiU tUci Pue msh3 KitZ nte [IPT 12.5 K)| th KEjiZ GKIU Zio'PijK kiSi
Drm msh= ZitK gL KEjx etj| Avi th KEjxZ MijFitbugUii msh3 tmil MY KEJi| gL KEJitZ
Zior cein Prjvj 1Y KEjii MyjFitbwgUdi YK refffc 1L hibe WPT : 12.5 L] Aievi Zior cemn
eU Kivi mgql MyjfitbugUiti ietlc L hite| Zte Geri ietc 1leciiZ 1" 1K nq|

—~

{«

oL KEjxi Ziorcein pgiiZ crieZb KitzZ Kij MvjFrtowgUiti ietqlc 1Ly hite] G t911T Ziorcen
ersi mgq tefffc thriK nte Zior cen nifmi mgq 1efflc Zii vecixZ 1K nte] gL" KEjxi
Ziorcein v’ Titl hi> KEj@iqi ga'ezr ~iZ ciieZb Kiv ng Zintj 1 MvjfitbugUiti VK retqlc
t~Lv hite] ~iZ erx Kifj 1etflc thiiK nie, “iZ nm Kiij weiqlc Zii reciiZ v iK nie] weiqlici
i ibFi Kite KZ ~Z KEJi0tqi ~iZ ciiezb Kivng]

15.6] Awed Zior cen 1 Aned HiiéR eviefe ci K
Induced current and induced voltage

cixflv "W 1_tK MijFitbngUiti ietlc eZbZ tRt&R Z v Zior certni A 1Z J9 Kiv hig| mZiss
tKitbr Zvi KEJii KitQ Aigiv hi™ tKitby ParKiK bioPior Kii, ev Aibv thlgr Kii ev tKithy PaMKi
1bKU tKitbr Zvi KEjitK Avor tolqr Kii Zintj Zvi KEjidZ Ziorcein Drcb ng| GiK ZwoZiPia'K
Aitek efj| tKitbi Zioreint Zvi er eZbii 1bKU tKithy Zii KEjx Aibv tblqr Kitjl Zii KEjZ
Ziorcein Dreb ng| GIKI ZwoZiPieK Aitek etj| mZiw Aigiv ejtZ cui th, GKiU MiZkij PatK
el Zioreinx eZbii ~iZ ev Ziorcertni ciieZibi mnith” Ab™ GKIU msew eZbitZ 1Y "wgx tFit€R |
Zior cein Dreb nlgi c=aZiK ZnoZiPie"K Artek efj| GB titéRIK Aned tFit&R Ges ceiniK
Aued Ziorcen eij|

PorK I KEjii ga'eZx AitciqIK MiZ by yKtj MvjfrtbwgUiti tKitbr ietflc 1 Lv hig br] AtcifTK Wiz
hZ telk nq etfiici ciigiYl ZZ erx cig| mZiws ejv hig, Pe*K 1 KEjii ga'eZx AitcifK MiZ
hZqlY _itK Awed Zior cenl ZZ9Y “wgxnq| Pe™Ki tgi* ciieZb Kitj Aned Zior ceidni Kl
clieizz nq| Aned tHitéR e Ziorcen ibi3fite e Kiv high




202 cv_ieAib

o PoMKi 1gi'ki3 e Kii |
o PoKIK e ZiKEJiK ~Z Albi-tblqu Kii|
o ZIiKEJii cK ei tctPi msL'v e Kti|

12.7] Zior ceinx Zvi1i Dci PetKi che

Effect of magnet on current carrying wire

Aigiv Rub th, Zioremx Zvi 1bR™ GKiU tPSeKiqIiTi mo Kii|
kiskiji PaMKi iecixZ tgi'dtqi gta” m6 1PSrKiqIT Ges Ziorein
Zitii tPSeK 91T gia” iuau-cizipgy NiU|

fZvgrt™ 1 1KYIK GB gy cizipgy 1Zvgi ™1 1 LifZ citib] tZ2igiv ibiR
e IKYTEKi mnigZig GUr Kti 17L1Z ciil] wPETi gZ Kti GKIU ki2kijx
PoMKi "B ciiSi gia’ GKiU Zioremn: ZiitK L] GB Ziii ga' 1" iq ~ .
Zior cennZ Ki| t"Lie GWU Dctii viK judiq DVie| Gi dij tevSi PL: 1§&gzrw[t))?mTﬂieR
hiq th, GKIU ej Gi Dci KR Ki1Q] GB ej tKi_vf_1K Gj?

Zig ™ WPT : 12.7 (K) Gi 1"1K ZKvl Zintj PoMKi tgi‘ftqi ga'ezr ejtily tjy "LIZ cite|
Ziorcertni 'Y mo 1PieK UL 1 Ldbi nigiQ] “BW t9TETi mg3Mq mo ejtily tjil 12.7
(L)-1Z t Lithy ntqiQ] Zitii wbtP Zdii Detii tPiq ejtily teik] Gi KiiY niji DFg T GKB
ArfgiL gy KitQ] [IPT 12.7 (K) Avevi 1°L]| Zvtii Dcti t9110q ci@itii retiazy KitQ, KigKi
ejtily GIK AcitK ewzZj Kii v°1'Q dfj tmLatb filvi msL'v Kg| thinZ fiLv fjv ci itK Ub Uib
ILtZ Pig (12 "veK evi iU gZ) Zviv Zitii Dei Ealgls ej cigqM Kii,

—— - -

.. i ..I
',"-‘il —_—
L
'N::s i

- _-\.'-,-.‘ e 28 ALY
2 R LY
\I:' o ":i N \"-“\.f_." 4 3
o AN LA s B
.

IPT 12.7 (K) IPT 12.7 (L)

Zviwl g2 Ae g WKL Detii 1K jwdiq 13V] Zior ceitni Arfgl iecixZ Kiv nij tm 19111 Zviw
Ib1P1 1™ 1K hife]

12.8] tgwi e Zior fgwi

Electric motor

aiv hiK PaMKi fgi'dtqi gta” GKIU Ub Uib Zvi e'envi bv Kti IPT 12.8 (K) Gi gizv Aigiv Zitii
GKIU jc ev KEjx e'enii Kiv ntji] thinZ joiU A t 1K tetK B 1Z veciiZ ArfgLi niq idii GimiQ,
jici "B AfaiKi gfa’ (hZ9TY chS PeKiU AiQ) ci Gtii reciiZglx Zior cewnZ nie] mZis A {Z
Zimw Dctii 1"1K DVie Ges B Z Ziml 1biPi 11K bigte] Gi dij ziwU “wq[YietZ (Nioi Kili
gtzi) Nite] WPT : 12.8 (L)-Gi gZ ZiiwU hLb Lvov Ae "1q _Kte ZLb Gi Dci tKith ej wuqy Kite
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bi| dtj GiU t_tg hite] joiUiK NYiggib ivlvi Rb™ Aigiv KgtUUi bigk GKiU tKSkj (Device) eenvi
Kie| GiU mgib "B Astk 1ef2 GKiU Zigii ejq er AsiU (PT 12.9 t°L)-Gi ciZ'K Aask Kigtji
GKiU citSi mi_ msh3 K (h_yutg A I B 1Z)] wef3 ejiqi eBiii ciSiU GKiU m™p Kieb eitki
Gviv Zior Drimi mii_ ms 0k “icb Kii]| ef3 ejqil Kighji md_ Nii Ges hLb Gi "B AfaiKi
ga’Kii diK Kieb eiki tecixtZ K ZLb tKitbv Zior cewnZ nie byv] 1IKS* Zy miZ1 Gi NYb MiZi
Rozii KiitY NYb Ae'inZ _1Kie Ges chig eitki ms Gtk Gij NYibi Rb™ bzbfite ej jif Kiie]
Gfite NYb AleiZ PJiZ IKie]

TR WPy

—_—

iy "V

PT 12.8 (K) PT 12.8 (L)

JIVig th, ™1 A 1 B Z#™ 1 "ib ciiezb KtifQ KgtUUtii Kitb Ui AdMi gZB jici Wib ciS 1™ ig
ctek Kite Ges eig o3 1" 1q tivetq hite] (PT 12.9 t°L) Ges KiqjiU “wf[YietZB NitZ Kie| GIUB
“e™iZK tgltii Kihbwz| e izZK tglii Zior ki huS¢K kiBiZ ciieiZZ nq| Gi iz 1 g2y
erxi Rb™ tPio"Kiq1iTi ciej” eotZ nte|

tPSaK 9T TH ciej” verfbfite evovtbr thiZ cidi|] tm tjv nijN
N Ziorcen e Kii

N Kiqj jc e fctPi msL'y em Kti
N AiaKZi kiSkijx Pa'K er AiaK msL'K 1cPieiké Zior Pa’K e'enii
Kii

N Kigtji " N' 1 tea ewotq

th "e™"iZK tgWi Aigiv e’envi Kii Zi GB bnZiZ KiR Kii| 1KS*
Gt i Tgzv | tNiivi gmYZy erxti Rb™ GIZ AiZii3 Deisk thiM
KitZ ng|] GKgiT GKIU Kiqj er GKIU jici ciietZ AtbK_ ijy
Kiqj e jc “Zii Kiv ng Ges 1Ko iq AT Piint 3K Zi " itK
eBEWKiti mRvtbr ng| G i ciZ'KiUtK Zii 1bR bR Kg'tUUtii
mit_ msh= Kiv nq| GiU wbierQb 1 gmYfite PJiZ mnigZi c b
K|

ciZiU Kiqj big tjmi UKivi (hitK AigPri ejvng) Dei Zviii KZ KZ tcP v'iq “zZii| Gi dij Zior
cennZ nlqii mgq AgPiiiU Pe*KigZ ng Ges tPS’K t911Ti ciej” e Kii | T 12.10 1Z 1Zbw
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AtgPitit 20 R0 il Gviv £ Litby nigiQ] P"KIK enKiq fgi”, 1jv KIQKWQ Gibl NYbiK erx Kiv
thiZ citi|

e‘envi : "e IZK ciLy, ciad, tiwgsigj BZ'w tZ Zior tgili e’eliZ nq|
12.11] fRbifili

Generator
th ZiorhiS¢, hus¢K kiBtK Ziorki3iZ i*cisiiZ Kiv ng ZeK Rt iUl efj | ZioZiPieK Atetki
Dci rfiE Kti GB hiS¢ 1 gj bwzZ cizi6Z| tRbiiUil "B cKvi niZ citi] h_N
1] Gim fRbitiUi
2] W.m tRbvf U1
1] Gm tRbiiUi : Gim tRbifiUT AraK cPijZ veaiq Gi MVb 1 KihcYijx maiiK ibig AvtjiPbr Kiv
nijv:
MVb : GiZ GKIU t9ITPe"K NS K| PaMKi ga'eZr ~*itb GKiU
KiPv tjinii ciiZi Dei GKU Zitii AgZKiti KEjx (IPIT AB) K|
KiPr tjinii ciZiiK AvfgPia efj ]| AvgPiniUiK PeMKi "B fgi‘i
ga'eZr ith huScK Devig mg “iZiZ Nivtbv ng| AgzKii KEjii
"B oS "BiU W cvis Gi mii_ msh3 K] v c nis “BiU AgPitii
GKB ATl eivei NifZ citi]| “BiU Kieb ibigZ ek Ggbfite ’icb
Kiv ng thb Zviv hLb AigPii NitZ K ZLb v ¢ nis "BiUtK "tk
Kii K] em “BiUi mi_ emeZbxi R tiva msh3 K]

Pl : 12.11

KihcYijx = hLb AitgPvisUtK Nivtbr ng ZLb AdgPi KEjx tPSerKITiTi ejtily, fjuK 1Q° Kii Ges
ZwoZiPsa'K Artetki tbagibhigr KEJitZ ZioPijK ki3 Awed ng| GLb KEjuUi "B ci$ eineZbi
mit_ msh3 1Kiq eZbitZ chieE Ziorcertni DrciE nq| Awe- Ziorcertni gib cabZ tPiaKiq{Ti
ciej” I NYb fetMi Dci woFi Kti| KEjii GKeri NYibi gta” Awe+ Ziorcertni ArfgLl GKevi
cieiZZ nq| Ghite hus¢ K ki® 1_1K ciieZx cein Drcb ng|

12.12] UYdgi

Transformer
th hiS¢i mnith™ chie D'P 1efeiK ibg iefie er chiek by tefeiK D'P iefie gciSiZ Kiv hig
ZitK UiYdgii etj] ZwoZiPsa'K Aitetki Dci vfiE Kii GB h3¢ “Zii Kiv ng| GB hid¢ GKU
Kiqtj Ziorcein ciieZb Kii Ab™ Kigtj Awed Zio’PijK ki® e Zior Drer'b Kiv ng| UYdgi
miaviYZ “B cKitii ng| h N
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1. Atinx er t=c Aic UYdgii (Step up Transformer) : th UYdgii AT ieffei AiaK Zior
centK Aiak ieffei AT Ziorcertn IciS1iZ Kti ZuK Aiini er t=-c Aic UiYdgii et

2. Aefimx er =c WiDb UYdgii (Step down Transformer): th UYdgii AeK efiei AT
ZiorceintK AT 1efiei AraK Zior ceitn gciSiiZ Kii ZiK Aetiinier ¢ WiDb UYdgii eij|
UYdgrtii Wb @ GKIU KiPv tjinii AigziKii g% ev tKii thlgy ng| Gi cili tleciiZ "B ei(itZ AS
i1Z Zvi foiPiq UYdgii “Zii Kivng [iPT 12.12]] AhZKii g¥ai GK edii KEjiZ ciieiZ cein e
iefe ciqM Kiv ng, GiK gL” KEjx etj] Aci thieciiZ eilii KEjiZ ciiezx iefe Awed nq ZitK
Y KEjx etj] Avtimni er -=cAic UYdgiii gL” KEjii tPiq tMY KEJiZ Zitii oK msL'y teik
K| Aetinx er t=cWiDb UYdgrti gL™ KEjii 1Piq MY KEjxi Zitii oK msL'v Kg K|

IPT : 12.12 (K) D'Paicx UiYdgpi IPT @ 12.12 (L) tbgaicx UYdgpi

Gtb Ki tKitbr UYdgiti n, tcP ielkG gL” KEJHZ E, ciieZi iefe ctq Kivi dij GB KEJKZ 1,
cein cilqu M | GB cen g¥anUtK PanKZ Kti 1PSe*K ejtily Dreb Kti hi gL” KEjiZ GKiU Aned
HitéR el ZI0'PjK ki Drcb Kii| tPSeK ejtilvi hr tKitbr TiY bi ng Zintj MY KEjii iz
citK1 GKB msL'K ejtiLi msh3 nie| dij Y KEjHZI tFi&R er Zio'PijK ki3 Aned nie| MY
KEjxi oK msL'y n; Ges MY KEjiZ Awed tHitéR ev Zio'PjK ki E, ntj gL 1 Y KEji
HtER I Zvtii cikKmsL'vi malK nie,

E, n,

o= (12.1)

s P
hLb n, > n, ZLb UYdgiilu Adini er t=-cAic UYdgii Ges hLb n, < n,, ZLb UYdgiilU Aetimnk e
f=cMDb UYdgii| tKtbr TgZii AcPq bi NUtj gL KEjxi ch3 mKj Tlgzy WY KEjxZ miein nie]
mZis, gL" Kigiji tRi€R X gL" Kigtji Ziorcen = MY Kigiji tRteR x MY Kigtji
Zjorcein
Ar E,l,=E],

E, I
E, I,
Gi A_ GB th, tKitbv UYdgri th niti tFf€R Kgig WK tm nifi Zior cen erx Kii hiZ gz
ciigy mgib ev ae _#K| mZis UYdgii 1fit€R 1 Zior cein DFgiKB FciSi Kii
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TS Zior tcitYi Rb™ Adimne er f=cAic UYdgi e'eliZ ng| Aefimx ev t=cWiDb UYdgi
e'elZ nq thg tFt€R eeniiKiixi hS¢cnz thgb tiWl, tUijrfkb, tUctiKWi, rFimAii, rfimic,
BLjKIUK Nio, 1qiKgiib BZ'w 1Z|

MaVIZK D iniY @ 12.1] GKW UYdgitii gL KEjiZ tFiteR 10V Ges cein 6A] MY KEji
Hit&R 20vnij, MY KEjii cen ibYq Ki

Aigiv Rub : GLifb,

E, I gL" KEjii tfit€R, E, =107
E; 1, Y KEjxi tFtER, E, =20V
el, I, =%x1p - 10;/(;/6‘4 —34 gL KEjxi cen, I, =64

DEi : 34
MaVIZK D™niY @ 12.2] GKiU UiYdgitii gL” KEjxi K msL'v 50, tRt€R 210V | Gi MY KEjyi
ciK msL'v 100 nij tfi€R KZ ?

WY KEjri cem, 1 =2

Agiv Rub : GLith,
E, _N, gL" KEJii oK msL'y n,, = 50
Eg  Ng gL" KEjuii tFitéR, £, =210/
ng Y KEjxi ciK msLt, ng =100
el, ES: x EP , N
Ny WY KEjri tFi€R, E, =2

= @XZIOV = 420V
50

DEI : 4201

MAYYZK D iniY @ 12.3] GKU UYdgitii gL KEjJii oK msL'v 18 Ges MY KEjii ciK msL'y 90,

gL" KEjui Zior cen 7A nij MY KEjxi cein KZ ?

Aigiv Rub : GLitb,
Iy n, oL" KEjJii oK msL'v n,= 18
I, ny oL  KEjJii Ziorcen I,=7A
e, I =n—P><IP A

ng MY KEJxa ciK msL'v, ng= 90
L I8 T au MY KEji Ziorcein I,=?

90 5

DEi : 1.44
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Abkij b

K. elibewPbr ck

miVK DEtii citk IUK (v') iP= Yl :
1] tKitbr tPiOi Dci ASINZ Zii foiPigq mijbiqW “Zii Kii ZiZ Ziorcem Pijitj tPSaKiqTiTi K
NUte?

(K)NbxFZ I “ej nie (L) NbrFZ 1 kikyjr nie

(M) Kg NoxFZ I “ej nte (N) Kg NoxFZ 1KS“ kiBkijx nie
2| tKitbuli KihcYijitZ ZwoZiPSa'K AitekiK e‘eni Kiv ng ?

(K) UlbIR=i (L) tgui

(W) A'igicdiqii (N) Uiydgi

3] tKib cipgr ev Kihariig Zio"PijKki3 Dreb ng N

(i) tKitbr ZiiKEjxi rFZi tKithy ParK i7" i Ae vg iLij

(ii) tKitbr 1Pt KETET tKitby ZviKEjx Nivtj

(iii) TKitb i ZiiKEjxi Prin 1K tKitby ParK Nitj

Ib$PT tKvfbul mivK?

(K) i (L) ii

(M)i 1ii (N) i | iii
tKvtor ZviKEjxi 1FZi GKiU “E Pa'K Atbi-tb g Kiv nt'Q] GiZ ZiKEjiZ tFitéR Aned ni'Q|
Auned tFitéR KigKil reltqi Dci ibFi Kii| Gevi wbiPi 4 I 5 ba*i ciki Reie "l |
4] ZwoZiPseK Aitetki tejiq Aned tFitéR tKitbuUi Dei ibFi Kii ?

(i) ZviKEjri mt_mako tPleKiqiTi ciej”

(i) 1P KT Albi-th gy Kiv ZviKEjyi tiva

(iii) tPSo"KHTET Aibi-tb gy Kiv ZiiKEjxi “1Z

IbiP1 tKitbwU mivK?

(K) i L) ii
Ml ii (N) ii I iii

5] ZviKEiji citKi msL'v evortj Awed Ziorcertni Ki NUie?
(K) Ziorcein Kig hite (L) Ziorcen feto hite

(M) Ziorceitni gib kb nte (N) Zvorceitni gib FYiZK nie
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Tigq k Aa'ig
AvaibK c™v_ieAib 1 BEjKuUib -

MODERN PHYSICS AND ELECTRONICS

electron

[ 1lesk kzv&ui TitZ ¢ v ieAitbi RMIZ GK bzb hiMi mPbv ng] GB mgq fKigeUig ZE I AtcifiK ZE
Awe®KZ ng| AiZ D'P Mizmadb KYii MiZ Ges ibDKxq | crigiVieK ¢y ieAitbi rerfb NUby eL'vi Rb™ ZE
“IU ctqiRb niq cto] G Qior BijKUib- bibi leeZtbi ga” i"tq GK DbZZi Ae "iq 1ciQiq dij AigivZ " 1
thilithiMi bibibiKg DbZ h3¢cnzZ ibgy 1 e'eniti m9fg nB| Gfite AiatbK ¢y _ieAwb 1ieKik jif Kti| GB
Aa'itq Aigiv tZRi €qZy, tZRi EgKYr 1 iik!, BijKUIb- Gi pgieKik, Aa ciiemnt I mgis*Z ezb, verfb
BijKUIb - WHiBm, gBipidib, (Kvi, tiWl, fUijrfkb, tdib,d’v-gikb, B\UiitbU I BigBj wbiq AijiPby
Kie|]

G Aa'ig eV tkil Aigil

fZRI"EqZy 'L KiiZ crie

Aijdy, 1ielr I Mgvivk!i “elk&” e'WL'y KitZ ciie

BijKUib - Gi pgieKik eYhi KiiZ ciie]

GbijM 1 #WiRUyj BijKUib: - i ci_K" KiiZ ciie]

Aaciieins 1 mgi"Z eZbx e'WL KitZ ciie|

gBiptdib 1 Kitii Kihpg eWL'v KitZ ciie]

ibewPZ thiithiM chi® WHBimi Kihpigi gjbnzZ L'y KiiZ ciiel
BUiitbU Ges B-fgBiji minith™ thiliihi cipay €Ly KifZ ciiel

Z " 1 thitkthiM chiBMz wWhBm Kifite Aigit™ i RiebhiTitK cfieZ KifQ zv AbmUib KifZ
ciiel

Z " | thithi chi® WHiBm mivK 1 KihKi e'enifi thiR miPZb nier Ges Ab't™i miPZb
Kie|

© Lo N o g bk wDbd e

[EEN
e
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13.1] tZR®EqZi
Radioactivity

dimi ieAibr tnbix feKtij (Henry Becquerel) 1896 mitj t~LiZ cib th, BDtiibgig aiZi tbDKigm
t 1K ztCazfite tetkl £ bki® malb weiKiY AeiZ 1bMZ nq| teKtij Awiv j97 Ktib, th 1gij
f_1K GB 1eiKiY 1bMZ ng Zv GKiU mafY bZb 1gftj FciS1iZ ng] GIU GKIU  1bDKig NUbr| NUbnu
AZtaZ | Areivg NUbv Ges magYfite cKiZ ibqiS¢,Z| gibe mo tKithy enn’K cfe thgb Pic, Zic,
ie>r 1 1P’k 191T GB iwkii ibMgb eU KifZ e nmerx NUZZ citi bi] cieziKitj grig Kir
(Madame Marie Curie, 1867-1934) 1 Zii Mgt ciqii Kix (Piree Curie, 1859-1906) GKB iKg
NUbr j9T Ktib] zviv °LtZ cib th, tiWoig, totjubaig, T wigg, AKilibgg, chiz fix tgétji
IbDKxqum 1 K1 GKB aitbi 1elKiY tbMZ ng| GB weiKiY GLb tZRi®Eq ivk! (Radioactive rays)
bitg ciiPZ| tKitbr tgj t 1K tZRiEq KYv er iuk! oMgibi NUbiiK 1ZRi EqZi (Radioactivity)
etj| tZRiEq tgl§ Arjd, 1eUr I Migi bitg 1Zb aitbi kiSkijx k! ibNgb Kii| dij Giv tF{0 Ab'ib”
JNZi 1gftj ISz ng| thgb tilgig aZ 1ZRVEq fivetbi dij adc aifc crieiZZ nig mimiq
ciYZ nq| 1ZRi g2y crigitci Rb™ th GKK e'envi Kiv ng Zvi big feKtij|

13.2]  Agdi KYy, ieUr KYv 1 Migy ink!i ek

Properties of alpha, beta and & gamma rays

Aigdi KYy : AigdiKYi nfjv GKiU inijqig 1bDKxqim| Gi 1bhDKiquim itqiQ “wU tcilb 1 "W 1bDUb|
AijdiKYii 1F°b 1921 Kg, 6 cm eizm 1€ Kti thiZ citi bi] GB KYi 1P§a"K 1 Zior 19T @iy
cfweZ ng] GB KYv Ze Awgbigb mid KiiZ citi Ges givzZK iZKi I vec’RbK] Gi Fi
nBIWERD cigYi Pii Y Ges Aiaib 3.2 10"C| dtUMidK idj, KIDW tPavi, “YciZ ZiorerqTY
hiS¢ 1 minith™ Gi Dei "iZ woYq Kiv hig] GB KYv IRz mijdBW ¢ g ciZzcfi mid Kii| Gi tel
Atjui tetMi kZKiv 10 fiM]

ieli KYi:  GB KYr FYiZIK Aiaibh3 Ges tPSa’K 1 ZioZ 19T Gviv AtbK teik 1ei[R ng| Gi 12
Ajir iz kZKiv 50 fiM Zte kzKiv 98 fiM chS— niZ citi] Gi Fi BfjKUtbi mgb A wr
9.11x107" kg|] dfUtudK 1dj! I KIDW tPai 1" tq Gi Dei *iZ wbYq Kiv hig] GB KYi cizcfy
mié KifZ citi] Gi b g2y Ajjdv KYy tPiq ferk] Gi MiZ 3 mm ci Avjigibgig ciZ Giiv _igiq
£~ 1qu hig] veUKYi Midm hi_6& Aigbigh mié KiiZ citi]

Migi itk GB iik! Avaib ibitcYT| GKIU ZwoZiPia'K Zi%s| % N Zi% wekd| Gi tKitbr Fi
thB| GB k! Zior I tPSa"K 19T Giiv 1eP'Z nq bi] Gi “iZ Aitjvi mgib A wr 3X10° ms™|GB
ilkii tF°b gzv AtbK teik] GIU fek KigK tmpUigUii ci mmvi ¢z tF° Kti thiZ citi] “ej
Agbigb lgZv madbnijl GB k! cizct mid KitZ cifi] diUMidK vdj¥, KiDW tPa’i 1 MBWK
gjvi KiDUii "t Gi Dei "iZ 1bYq Kiv hig|
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13.3] tZRi@&q tgétji Aaig
Half-life of a radioactive element

GKIU 1ZRIBEq tgitji tKitbr cigivil KLb YqeiR ng Zv Agiv ejiZ cui b] IKS* KZ tjv cigi
tKithy mgtq Yqeifd nie Zv Aigivinmie Kii tei KitZ cwi] cigiYi /g ietePbii Rb™ GK ,"Q cigiY
letePbi Kiv ng| th mgiq tKithi IZRiBEq c™vi_1 tgil cigiYi WK AfaK ciigiY 9lqcifd ng ZiK H
ci_i Aaig etj] D niY"sc aiv hiK, tKithr tghtj 800000 1U tZRiEq cigly AkQ| Gi AtaK
A_ir 400000 1 cigi g niq tKitbi bZb tgitj IciSiiZ niZ th mgq i ZuK H ¢ vd_i Aaig
eij| ciezZx Aagi ci GiZ Aelkd _yKie 2000001 cigiY] Ari GKiU Aaigi ci GB cigiYi msL'y
“yoite 1000001UtZ, GFite PjiZ iKie|

GLith GKiU mevebyi wbgg KR Kt tKtbv cigiiU KLb £10 hite Zi tKD ejiZ citi by]
13.4] tZRi EgzZii e'enii

Uses of radioactivity

tZRi Eqzii elj e'envi  itqiQ wPiKrmi veAith, KiltSTET 1 ki KvilbitZ] Pikrmi ieAitb retkl
Kit "ot Kvbmii ti ibivgiq 1ZRiBEqZii e'envi AR eisj cPijZ] GQiov ierfb tiM thgb
IKWibi etkW, BitqiWi mgm'v ibYiq wPiKrmi ieAitb 1ZRi"Eq ABimitUic 1ZRv Eq fUmii (tracer)
el ¢ kK e mUigK intmie e'eiiZz nq] KilifTfT retkl Kti DbZ RiZi eR “Zii | MiQi Rb"
ctqRbig 1etkl aifbi mi Drci”ibi MfelYig fZR®Eq tUmvii mdjzZvi mid_ e'eliZ nf'Q wki
KiiLibiZ1 1ZRi €g2Zy e'icKfite e'eliZ niPQ] hS¢cuZ Rieyg3 KifZ, KMRK:j KiliRi ci‘Z
bgS¢ 1Y, Av thi faiqui Dei "iZ wbYig, aZe SijiB hiPBig tZRi €qZi e'eliZ niPQ| LibR c™if
ierfb aiZi ciigly ibYiql Gi e’enii ifqtQ] GgbiK tiwl wbYigi KitRI 1ZRi€q mUigK mdjZii
mi_ KR jiitby ni"Q]

AtbK Nioi Kili I be*i AUKitil RjRJ KitZ t™Li hig] Gi KiiY nijv 1ZRi€q t wiqdgi mi_
IRY2 mijdiBW igikiq Nioi Kili I beti ctjc - 1gr ng dij Giv AUKiti RjRj K| jT j1I
eQtii ctivibviRibimi eqm ev Kij wbYiq 1ZRi €g2Zy e’envi Kiv ng|

13.5] tZRi EqZii vec”
Danger of radioactivity

fZRI"EqZi Aigit™ i AfbK DeKiti JuiM 1KS* G 1 1K giiiz/K rec™ I NUIZ citi| D'P gilii 1ZRi Eq
lerKiY gibet™in bibr 1Kg mgmvi mid Kii| GB ielKiY t_ 1K giYNwzZ K'bmi niZ cii] "N b
giMwzZii3 1ZRi €q weKitYi ms Gtk Ktj gbtli tiM ciZtim gz nm cig] gbl gbmK
1IeKviM * niZ citi] Ggb 1K 1eKjwazil mé niZ citi] tZRi EgZii MZKi cfie esk ciadigl
ciijifZ ng] mZis hiv 1ZRiIEq 1eiKiY ibtg KIR Ktib Zit i mzK _KiZ nte] gilwzi3
tZRi Eq 1eiKiY t_tK i9vi Rb" ciqRbig e'e "vibiZ nie|
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13.6] BijKUibt- i pgieKik
Development of electronics

eZgib hM nijv BijKUib: -1 hM| tiwl, tUijrfkb, tdib, d'v-, KmadDWi, K'itgiv,Nio BZ'w™ mKj
IWFBm BijKUibi-1 Ae wb| FiKaig UDe, tetkl aitbi tKjm I wPcimi ga'ig Ziorcerni
1bgS¢Y nijv BijKUIb- | BijKUib:- i BiZnim cig GKKZ eQtiil feik ciiviby] BijKUibi-1 cKZ
hilv Ti* 1883 mitj GiWmb wpgy Awe®<itii ga” v iq] GiWmb hLb ZiorewZ ibtq KIR KiiQijb ZLb
GKiU 1Ribm ZiK Le 1eeZ KiiQj| Zvi ewZi Kieb idjitghUi abiziK ciS el el cto hwQj| G
Amiear ~i Kivi Rb™1Zib idjighUi mi_ GKiU tcU mjKti XiKig v ijb] vzib t™LiZ cb wdjigU
mitctq tcUiK hLb abizK wefe ™ 1qv ni'Q FiKaig WDiel ga” 1°iq GKIU Ziorcein Pij|iKS“
tcUtK FY1ZK 1efe i"1j Ziorcein PLj bi] GiWmb ielqi e Ly Gfite t™b, thinZ DER idjitgV
f_1KibtmzZ Aab abiziK tciUi 11K hig,mZivs G Aiab FYiZK| fcU FYWZKK nij H ibtmZ Avaibik
ieK1Y Kil dij ezbitZ tKitby Ziorcein K bv] GUIB GiWmb wuay bitg ciiiPZ] eiUk ¢ v_ieAibr
fdigs GiWmb 1ugiK KR juMiq ¢ g FiKqig wWDe Awe®<ii Kiib] GB wDe tiKiUdiqii ey
GKgILKviK mmite KIR Ki1 A wr GIU K ciieZx ZiorcentK (Gim) GKgiL ZiorceiniZ (iwim)
ciieiZZ Kii| GUB BtjKUibi-1 Amj Rbf] Gmgq gKibi fisWli Rb™ wWiUKUii Le ciqiRb
10j | GB wUDe tm Afie ciY Kfi| GIZ "W BEjKiUW 1Qj etj Gi big WiiqW]

Gi "B eQi ci AdgiiKig " dii= UdgW bitg Aii GKIU FiKgig iUDe Ane@<ii Kiib| GiZ 1ZbiU
BIjKtUW 1QJ ZB Gi big 1™ gy ng UdgW] Gi gta™ AtbW 1 K'vi W Quov ZZxq GKiU BjKiUW 1Qj hi
big 1~ Ly ng IMW] W AvibW 1 1K Kt W Ziorcein 1bgS¢Y Kii| GUrie foKi th Ukq A'weddigy
inmite KIR KiZ citi | mZiis thidhiMi 1915 Ti 1ekitk UggW |, i*ZcY FigKi cijb Kii]

—.

_ (inquI EqEWi IPT)

WkgW I Ugw Fijifi AKii AfbK eo nlqig ierfb BijKUib - WHBIm ~icb KifZ mgmy 1Ly
>q] Gi Rb" kiBi e'q ferk, GiUi ibFithil'Zy Kg Ges GIK Wiy iiii Rb™ AiakK KiZJiKiY e'ey
_IKv ctgiRb] 1eAubxiv ZiB Gi 1eKT inmite tKitbr Aacriems WHiBm LRiIQtjb]| cieZd¢Z Ziiv p-n
Rskb WitqW Awe®<vi Kfib| Gi ci "N cixqv woriqvi ci Ziiv n- p-n UbiR=i Aned<ii KiiZ
m9lg nb| UbiR=-i A'waldigyi evieeaK inmite KIR KiiZ citi|
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AtbK  1jv BEjKUIDK DeisktK GKiU GKK gi vitetW msthiRb KitZ mgm'v 1Ly tKuthy tKitbr t914T
mael nq bi] ZB Ane®<Z ng mgiS"Z eZbx ev ABim| ABim nijv imijKibi giZy Aaciiemns e’enii
K1 "Zii Ggb GKW 1bgY hitZ Aigit™1 A0tji biLi mgib Rigig J9T JT AYerTiYK ZioreZbx
AV fZ K| 1960 mij Gi Awe®<itii ci f_fKB ABim iPcimi IWRiBtb iece NUiZ K]

13.7] GhyjM I WiRUrj BfjKUIb -

Analogue and digital electronics
GhijM mstKZ : thme NUbri gib ibierQbfite ciieizZ nq Zit™ i ejv nq Ghij| k&, Aitjy, Zicgil,
Pic Gi gib tKithy Wi~ & crimtii gta” th tKitby gib niZ citi| GbijM Doik ibierQbfite tciiZ ng|
tUrjtdib, tWI, WrF macPi 1 tKej wirf miaiiYZ GbigM tWUr ev DeiE fcilY Kii _itK|

mZivs GbhiyM mstKZ nijv wbieQbfite ciiezbkyg tFiER e KitibU] GB tFtéR e KitibU
“NfueKfite ciieiZZ nq Ges 1baZg t 1K D'PZg gitbi gia thiKitby gib MnY KiiZ citi] GbijM
mstKZ Aimij GKiU mBb Zi%2| AWL I vEiWI tHtER nijv GbijM mstKiZi D iniY|

AVAVAVASE ]

IPT 13.1: GhijM mstkZ IPT 13.2: iRUrj mstkZ

WHRUGG mstKZ - miaviYFite WWRU K_uUi A_ msL'y] WWRUjj K_uU GimiQ OMARUD er msL'y K U
f_IK] WiRUJ mstKZ ej$Z tmB thiithi mstKZ teiSig hv a 1KQ 1bi" & gib MnY KifZ citi| Giv
IQbngZ gitb crieiZZ niZ citi Gt i ciZ'KiK c_Kfite tPhv hig] G e'e g eBbwi TKW A wr O 1
1 Gi minth™ wbiq th tKitbv Z v, msLv, AT, vetkl mstKZ BZ'w™ teiSithi Ges tciiZ nq| GB mstKZ
e'e "igq 0Ab0 Ae vi gib 1 Ges 0Ad0) Ae i gib O]

" |
/\/\ == WADTH)| ==

IPT 13.3 t Ghijht mstKZEK WiRUIj mstKiZ Fcisi

KiaDUri th tKitbr DoiE (fWUi) msi Y, cipgiKiyY Ges fciY Kti K iWiRUi tWUi intmie] tgviWg
Gi mnith” Gbyjh fWUK WARUYj Ges iRUrj TWUK GhijM tWuig eiSiiZ Kiv hig] Ghbight NiotZ
Nioi KiUr AieiZ Nti mgq t7q, Al IMiIRUrj NiotZ GK igibU ci ci msL'v ciieiZZ niq mgq g

GhigM 1 'WiRUiy mstKiZi miear 1 Amieay

GhijM I WiRUij mstKiZi gta” tKitbul DEg ZviZbiU velq i 1q 1ePvi Kiv hig] G, tjv ntjv mstKiZi
LYMZ giY, cipgr Prgvibii Rb™ ciqiRbig gigkgv 1 g eve'q]



214 c™v_ieAib

AraK ~i1Z mstKZ tcitYi Rb™ MiRUij mstKZ DEgQ| KiiY ~iZ teilk nij GhijM mstKiZi gz arti
aiti KgiZ K] GiK enPiq iiLiZ chieeab KiiZ ng| 1IKS“ GiZ bigR feto hig dij mstKiZi gib
nm ciq el mstKZ 1eKZ nq Ges GK mgq nwifql thiZ cidi]| KS* WMARUj imMb'j thiZ thiz
leelaZ nq| dij mstKZ GKB iKg _itK| AciUK'vj diBevi @viv mstKZ tcitY mhRUi§ mstKZ e’envi
Kiv nq| KiiY metkl mstkzwil DEg ,YMZ gib eRig 1tK| GQiov ciZ tmtKiU AtbK teik mstKZ
fciY Kiv hig] GbiM wWHBimi tPiq WWRUij WHBm e’geldy nij I WARUj muFimi tejiq memigZ
e’q Kg| GbyjM iWfiBim pm KitbKkb niZ citi, WiRUij Zi ng byl

13.8] Aactiemn: 1 mgis'Z eZbx

Semiconductor and integrated circuit

Aaciienx: 1KQ 1KQ cv_ (thgb mijKb I Ritgibgig) AQ th,1jv mciieinx b, ASiKI bg| Gi'i
eji ng Aacriemns] 1eT Aaciiemns kiZj Ae g ASitKi gizZv KIR Kti Ges ek KY1Zicgilig
Le migb™ criemnx] 1KS“ 1KQ wbi" G Ab™ ¢™v_ Gi mii_ thiM Kii Gi criewnzZy evorthy hig| tKitby
¢ v_ thiMl Kiv ntqtQ Zii vFIELZ AaciiemK n- UBc I p- UiBc inmite Fill Kiv ng | imijKibi mit_
dmdim thiM Kti “Zii Aacriemnt ntjv n- UBc Aaciieinxi GKiU D™ wiY] dmdim cigi Dei "iZ
GiZ FYiZK BfjKUtbi msL'v e Kti hv c™vi_1 gta” g3fite PJiPJ KitZ citi|

imjKibi mif_ tevib thiM Kii “Zii Aacriemx niji p- UBc
Aaciieinxi GKIU D niY]| teiib cigY BfjKUb Kiifgii gia” =-=
diK er abizK tnij “Zii Kii] BijKUb GK tnij t_1K Ab" fnitj \ o

Judiq judiq c™vi_i gfa” PjiPy Kti|

hi™ p- UBc ¢™vt_i m¢_ n- UBc Aacriemxi tRov jitbr ng  1PT 13.4: WigW I Gi cZiK iPZ
Zinfj GKIU AiZ ctqiRbxg WHBmM “Zii ng hitK p- n Rskb
WitqW efj | GIU tiKiUdvgri ev GKgILKiiK inmide KIR Kii |

WitqW ZiorcentK GKgiL Kii A_wr WitqW 1" K crieZx Ziorcein (Gim) K GKgiL Ziorceitn (iWim)
oISz Kii|

tlerfb KR Ziorcein I tFt€R 1eeatbi ciqiRb ng| G KR th hS¢ Kii Zi big Awalgdgii |
UbiIR=~1i nfjv GKU iWHiBm hv Avgicdigui 1 D'P “iZ mBP inmite KiR Kti| "W n- UBc Aaciienti
gtS GKiU p- UBc Aaciiem: miUBIPi gizZy tRiov julig

UbiR=1i “Zii Kiv ng] Gi wZbil “TitK ejv ng msinK /¢ wo |,
(collector), fig (base) I ibtmiK (emitter)| n- UBc AAj // @

nijv UbiR=ti i msMinK 1 ibtmiK Ges mi* p- UBc AAJ nijy \

fig| PT 13.5: UbIR=ii 1 Gi cZIK P
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GKBfite W p UBc 1 GKiU n UBc Aactiemx e'enii Kii UWbiR=-i “Zii Kiv hig] hii p UBc AAj
ntji msMinK 1 wbtmiK Ges mi n UBc AAj nijv Fig|

Ziorcein ieeafYi KR UbiR=1i e’envi Kiv nq|

mgiS"Z eZbx: mgiS*Z eZbx ev BpUIMIUW muKU ABim (IC) bytg ferk critPZ] KiaiDUii, tgieBjidib
f 1K Ti* Kti gBflifb chS hZ iKg "e™1ZK hS¢cnz eZgitb Aigiv i Zvi AraKiskiUiZB
ABim e'enii "Ly hig] ABim nijvimijKibi giZv Aacriens e'envi Kii “Zii Ggb GKiU tbgy hitZ
Aigit™i A0fJi biLi mgib Righg j9T j9T AYexTiYK ZioreZbr msh3 er AVafZ K| 1960 mitj
Gi Awed<itii ci t_tKB ABim iPcimi IWRB:b 1ece NUIZ K] c_g 11K ABim iPctm Ta KigK
kZ eZbx Deisk er AYafZ 10§ | 1970 mitji gfa” GB msL'v feto miRiti 1ciQig] H mgg ABm Ta
KiedDWi 1 ciKU K'vjKijUfi e'elZ nZ| eZgith GKiU GKK ABim iPc j91 J9T Deisk antY KiizZ
citi hi el RiUj WHBm e hS¢ PijitZ e'eliZ nq| 1eLvZ BbiUj iPc GiKg GKiU D niY] gRii
e'icvi ntjv eQtii ci eQi WPcim Dewstki msL'v hZ tetoQ wPcimi AKvi ZZ QU nig GimiQ Ges
iWFBimi gib nfqiQ ZZ DbZ|

ABim iPcm hi~ Awe®<Z Ges GFite 1eKikZ by nZ Zintj Aigiv tgieBjidib, BUritbU, Ggici_ fci
I Avil AfbK mRbkxj WHiBm fcZig br] AvaibK ABim iPc riece GibiQ, 1" 1giQ AtbK miqiM-miear |
Aivg-Artam|

13.9] gBiptdib I WKl

gBiptdib tK PjiZ K vq gBK efj| tKitbi eo mfv er Abdith e3y th BijKUIbK WHBimi migib
“wotq K v etjb ZiK eji nq gBfptdib ev gBK| giBfptdib k&iK Zior mstKiZ goiSi Kiil
tkizr GB K v fRii ThiZ cb Zv nijv jiDW “OKvi e Gkt ] KviY ~OKvi gBipwiditbi Zior
mstKZIK kia ciieizZ Kii| tZigi™i “<iji ierfb Abdtb gBiptdib 1 “0Kidii e'envi tZigiv
1L _Kfe] tUctiKWi, rfimAii BZ'w™1Z giBfputdib I ~0Kvi “1UB _itK|

gBiptdib 1 Gi Kihpg t Aigiv AiMB efjiQ th, giBfputdib nijv Ggb
GKiU WWHiBm hv k&Ziv2tK

ZnoZ AWL Zi%% e mstKiZ ciieiZZ Kti| Zwoz AWL Zit%zi
Kalia 1 AtciK 1e” vi k& Zit%i gZB K| giBtuitditbi gia”
GKIU PjKEjx I Wiqudg bitg aiZzi GKWU ciZji ¢z _itK| hib
gBiiditb tKD K v etj ZLb k& Zi% Giiv G Wigidg KimiZ nq]|
Wiqudhg nijv gBfpudditbi tm Ask hv ki&i KadbiK ZiofZ geistii
Rb™ WRBb Kiv _i#K] 1erfb iKigi kidi Kalb WiqidigiK erfbfite o7 ¢ 136 gBtutdib
Kio(Z Kii| GB Kaib 1PSo"Kiq[ili gia” AM-cowr WiZkij Kii| dij

PJKEjZ ciieZbkij Ziorcem Aned Kii| giBtKitdib GfiteB k&

kiIStK Ziorki31Z geisiZ Kii| GiK ejvng AW mstKZ|
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G ZwoZ AWI mstKZiK reeraZ Kti tUijidib jiBb er tiWli gia'tg AtbK “ti cVitby hig] mZis
WUrF Ges tiW 1 macPvi, TikiWs I tUijditbi 13T gBitdib AZ'S | iZcY FigKi cijb Kii|

“rKvi (Speaker) :  (Kii gBiptditbi WK iecixZ
KIRIU Kfi| ~Kii giBiitditbi Zior mstKZiK Abgc
k& oISz Kti|

IPT t 13.7 t OKitii enn'K 9ic
Kt Kihpg t AraKisk jIDW GiKii ntjv PjKEjx jIDW ki | GiZ _itK
1. fejKiZi GKiU ~"igx ParK hi GKIU kiSkijx tPSaKi [T “Zui Kii |
2. GKIU 1QU Kiqj ev ZviKEjx Sjitbr K| GB ZiiKEjx tPie*KiqTi gta” g3fite Al-codir ~jizZ
ci|
3. ZViKEjri mi_ k¥ AKIZi KIMR (a paper cone) jiithy K|
hLb k& t 1K “Zii ciezx Ziorcen G ZiKEji v 1q cennZ ng, ZLb ZiKEjnU AM-cér hilgy
Amy Kti | GIZ KR k¥aiU Kim(Z nq|dtj ki&i mié ngl
13.100Z_" 1 thiMcthit chi=
Z " 1 thiwthiM chi@ GLb LeB citiPZ 1 Rbicq ielg] Aigit™i ~“bn™b Rietbi maiiY KR T 1K Ti
Kti fckMZ Rietbi AtbK | iZcY KR Z " chi® e'envi Kii mniRB KiiZ cwi| resk kZK Ges
GKiesk kZiKi ciita gibtli KihpgiK meiPiq telk cfweZ KiitQ thithiM] Dbiesk kZiK tUrjidib
I fUijMidi 1eKik Dbgtb gibili thithiM 9igZv Avil GKaic GiMig tMQ] resk kZiK thiMithviMi
lece GibtQ tiWl, tUijrFkb, tmjidib, dv- tgikb|Gme e'e i ci thiithiMi t91{T meiPiq ferk
Ae™ib TitLiQ Ki(DUii I BWithU]

FWE t fOWl wetbi'b 1 thiwthiMi GKWU €K I | iZcY
ga'g|tiwliZ Agiv Lei,Mb eRbi, bUK, AifjiPor 1ieZK Ges
ctY'i ieAich ThiZ ciB| tmbiewnbx 1 cijkennbrtZ Z_° Acib
citbi Rb” Wl e'envi Kiv nq| fgeBj e tmjjui tUijidib "
thilthitM TIWI €'eiZ ng| tiWl Awe@<iti thme 1ieAibr Ae ib _
fitliOb, Ziiv nijb BZuji _Mjiqjigr gKib 1 esji tki :

lepgetid mvi RMOXK P em]

PT13.8: tiWl

fIWIZ Aigiv k& TbiZ cB| G k& Kxfite fciiZ ng Ges KifiteB ev Aigiv TbiZ ciB? tKithi fezZii
macPii t+kibi =WIZ tKidbr €= gBfptdibi migib K_v efjb] gBiptdib H kaik
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ZiorZitY2 30SZ Kti| G Zit%2i big AWI mstKZ| G mstKiZi Kol er ki® LeB Kg, 20 niR
t 1K 20000 niR| G Zi¥2 telk ~i thiZ citi br] Z_" enbKiix Kg Kelit%ai G Zi%tK 2B GK
cKii D'P Kaiivs 1elkd ZnoZiPseK Zitvsi mit_ wgikZ Kiv ng| D'P Kol ieiké GB Zi%stK
enk Zi% etj| 1gikZ Zi%iK ejing gWituW ev geitincZ Zi%z| G "B Zif%zi igktYi cipgiK
ejv ng gWijkb| seitincZ Zi%iK fezii Zival ejyng| feZii ZivetK A'igicdigiti ieeraZ Kii
tciK hiS¢ i GhUbii mnith” ZwoZ{PS'K Zivs inmite Tih" (Space) fciY Kti| G fezii Ziv Tib’
Qiotq cio Ges fig Zi% (Ground wave) | AKIK Zi% (Sky wave) bitg "B aiiYi Zii% fill
ngl fig Zi% mimi MnK hiSgi Gritgtj tciQig] Awgt™i Nfi th fiWl fmUlU K Zintjy
MinKh3¢ | AKIKZi%2 AigbgEtj ciZdijZ niq ci_edZ idti Arfm Ges MinKhiS¢ i Giitgtj aiv cto)

MNKhS¢, feZiil Ziv2tK MnY Kii GIK Ziiorcedn JciSiiZ Kti| Gici w-gWijkb er iegeitiicy cipgug
enkZiY2 niZ ka Ajvy Kii tblgr nq] AZtci Aigicdigdii mnith™ ZiorceniK ieelaZ Kii Ges
JOW ki feiY Kti| oW ki Zior centK cbiig kid oSz Kii| G k& Agiv ThiZ cB|

{ransmitler reCeiver
A

A
transmitting aerial receiving aerial
| microphone % %

L) ‘F'”“‘? | demodulator I—)-I amplifier I

radio
frequency
oscillator

loudspeaker

IPT 13.9: tiW1 macPii 1 MnY cipgy
mZits, {IWI3Z tciK h3¢ t_tK k& tciY Kivng bi| k8Zi%K ZiozZiPe'K Zitys 3¢S Z Kii
cVitbr ng, MinKhS¢, teZvii Zivz MnY Kfi jiDW  iKii GIK kid oiSinZ Kii
tUrjrfkb: fUrjirfkb nijv Ggb GKIU hS¢ hvi mnth™ Aigiv ~ieZx tKithi b 1 1K k& tkibvi miYz
e3i Que fUrjrfkibi g 7LIZ B A

" T 13.10 - tUijifkb



218 cv_ieAib

JIR teqiW 1926 mitj tuijrFkib iPT tcity mig nb| tmi" bKyi wrf ikix 1Qj GKIU K_v ejv cZj |

tUirFkb Ki Kfi KR Kfi : Agiv Rub, tUijifkib Qe "L md_ md_ k&l tkiv hig] tUijifkib k& I Qe
fcitYi R ciK t=kib _tK c_K c_K fciK h&¢, hi mnih” ZioZiPie'K Zisgic k& 1 Qe fciY Kivng]

PR LRGN s e swel

IPT 13.10 : tUijifkb madPri cipgy

GKIU tciK hiS¢ i minith™ QietK Zior mstKiZ 3oiSiiZ Kii teiY Kiv ng| Ab™ GKU fciK hiS¢ i
minith” QietK ZiormstKiZ IciSIiZ Kii Z1 ZwoZiPSe'K ZiY%z intmie feiY Kivng| c_tg Qie fciY
I MntYi KB ejv hik| th Qie er k™ fciY KiiZ nte Zv tUijrfkb K'vigiv ZwoZ mstKiZ gciSiiZ
Kii] G mstKZiK gWijkb cipgigq D'P Keldvai enK Zitvzi mi_ wgikZ Kiv ngq] cfi GhUbii
minith” ZwoZtPe*K tezii Zi%z intmte fciY Kiv ng|

GhUbvi minvth™ WUIrF fmU Qe Rb™ fciiZ ZwoZtPie"K enK Zivs MnY Kii| tiKiudigqii emK Zivs
1K AWl Zior mstKZiK ¢ K Kii| teeatKi mnith” G Zior mstKZiK teeiaZ Kiv nq Ges
BfjKUbMib Zv c™vb Kiv ng| wrfi icKPi 1UDfel 1cQibi ¢S BijKUb Mb msh3 K| rfiwl
mstKZ MntYi ci BfjKUbMib mBiqi b'g mi BfjKUb exg QoiZ _wtK| wifi c vi ciZcf dmdii
BijKUb Mb t K hLb BijKUb exg Gim cio ZLb GiZ AijiK SjiKi mid nq| G D¥4j 1 Ab%aj
AijiK 1e>” i mg8"gB wifi ¢ ig D¥aj I Ab¥aj AdjiK 1™ 1 SjiKi mid ng| G D% 1 Ab¥ij
AtjiKie™ 1 mg8MaB wUrfi c’vg diU DIV Kigiv 1 1K cvithi Qie] fUijrfkibi c’vi Dci ciZ
tmiKIE 251U 1" 1PT MVb Kii hv Aigit™ I 1PIL Pjgib Qie infmie 5L |

ka fciY 1 MnY

tUijrfkib th iPT fciY Kiv nte Zvi mi_ msko k&K1 giBtiditbi mnith” ZioZ msiKiz FcisiiZ
Kiv ngq|] G Zior Zi%tK enKZi% bigk GK cKii D'P Kol ieikG ZnoZiPia'K Zitvei mit_
IgikZ Kiv ng Ges tciK hiS¢ 1 mnith™ teiY Kivng|

Agiv enotZ th tUijirfkb tmU e'enii Kii Z¢Z k& 1 Qie mstKZ MniYi Rb" ¢ K e'e v K] iciK
hS¢ KZK tciiZ ZwoZiPsa'K Zi%s Aigit™ i wrf tmtUi GbUbig Atm Ges Zior certni mio Kii| G
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Ziorcen Ziii giatg tUijrfkb tmiUi MinKhiSe, hig| tUijrfkb tmiUi k& MnYKvix MinKhS¢ G
Z10Z mstKZ MnY Kti veeraZ Kii| cti GiK jiDW (rKuti tciY Kii| JiDW iKvi G Zior mstKZiK
0j k& JoiSiiZ Kti| G kia Aigiv ThiZ ciB|

tfgigiufite G ntjv mivKitjv tUiirFkibi Kih—cYijx|

i10b tUijirfFkb: 1i0b 1 m™ Kt tUigrfkibi gj KihbnziZ tZgb tKithi o K™ thB] 110b fUijifkb K'igig
1Zbil tg8jK i0 (jij, Amgibx Ges meR)NGi Rb™ 1Zbi ¢_K BjKUbMb K| ii0b tUijifkb MnK his I
1IZbiU BjKUb Mb K] 10b fUijrfkibi ¢™vhZii ngizb iKg dmdi “bvitig] GKiU ietkl i0 Ta Zi
iefkl 1101 dmdim "y, 1K AfgwKZ Kii| dij fuijrfkb wDiei ¢ g GKB mid_ dfU 13V jij, Amgibr
I meR 1101 1e” Ges Gt i verfb 1Kg igktY tUirfkibi c g dU 15V ierfb 110b Qe

fUrjidib

FigKy : tUijidib ntjvietki meenr, metPiq ellj e'eliZ 1 Rbicq GK RiUj thiiehil gia'g| th tKithi 171k
K_1eizy ejy, eiZi, d'i-exZy oMby, KiaiDUri thithibl, BNtgBj ArvbNc b BZ'w™ 11T GIU e'eliZ nq

AitjKRIUI Ming teJ (Alexander Graham Bell) 1875 mitj fUrjidib Awe <ii Ktib| el leeZtbi ga’
rig Minig fetji Awe®KZ tUijidib ARIKi AvaibK tUijiditb Gim 1c$Q:Q, “Zii nigiQ KWijm,
fmjjui, fgreiBj BZ'w™ bitgi tUijidib|

fUrjidib Kifite KIR Kii

ciZ tUijidib tmiUB mstKZ MnY 1 tciiYi e'e v K| tUijidibi
nOtmiUi giD_ iemiU ntjv giBtputcib,GIU ntjy fciK Ges Boyiicmil nijy
“OKvi, GIU nijv MK tUijidib tmiU K ws s NoUr elRbri GKiU
nisWi 1 GKiU Wiqus €'e *v] Aigiv hLb K verj gD_icimi giBfvidibil
KE™ii KAZi%tK ZiormstKiZ 3oiSiiZ Kii| G mstKZ tUijidibi
Zii 1" 1q Aci tUijiditbi Boyircim hig| Boyiicimi ~(iKvi ZiormstKZiK
ki& goiSiZ Kti, dij MnK ev tkizy k& ThiZ cib Ges K _vi Reve b
G Ree tkizii tUijidib tmiUi gD scimi  gBiddibi  minith®
ZiormstKiZ ciiYZ niq fcitKi tUijtddb woti Adm Ges fcitKi  WPT 13.11; JE I fgieBj
Bopinctmi ~Kitd ki ciiYZ ng, fciK ZLb MntKi K v TbiZ cig] fUigtdib

fUijtditbi Zti Zior mstKZ GZ ~Z mAwjZ nq th, GiZ
tKithr lejet NtU bi] cizil tUijiidib tmU Gi AAJK caib
Aidimi mit_ Zdtii giatg mh3 K| AAiK caib Aidimi
gatg Ab" tUrjtdvbi ma_ thithiM NiU|

fmj tdib e fgieBj fdib: tgieBj tdib ev giVitdib eZgib
metPth felk e'eliZ 1 Rbicq thithi gia'g| Ta thikkhi

IPT 13.12: jVEtUijiditbi KihcYiji
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bg, GB tdith tZigiv fMBg fLJZ ci,igDIRK WiDbijW KifZ cii, Wb TbiZ cii, imtbgy t"LiZ cii Ges
BUitbU e’enii KitZ o] GQior G tdith K'ik tcigU, 1ej ciitkia, GoiitetU PK-Bb I KR e
iekie™vjiq BiZi il KitZ ci] G fdidbi mndh™ 1 1ki th tKibr o 11K Aci th tKidbr cid
thithit Kiv hig|

fgieBij Kj Kiv I Kj viimF Kiy Nee i

G fdib 1KS“ caib Aidm ev Ab™ tdvtbi mid_ Zvi v 1q msh= _iiK bi] ( éﬁé ]
G aifYi fdib Z¢ii ciietZ tiWl e tezidii mnith” K veizv el Z_° A
teiY 1 NnY Kti K| tgieiBj fdtb Uijdib thUIgeKi mé_msthil 2~

NtU GK fgieBj tmiUi KiteW t_tK Ab™ tgiesBij Wiqyj Kivi giatg]
hLb Zig tKithy fgyeiBj t K tdib Ki Zig thLithB K bi tKb KjiU = 1)
feZvi Zi% inimte tKitbi fci KNMnK Uil gt hig| g

IPT 13.13: fgieiBj toUlgiK
Gici KjiU Zi e gBfwligiFi ga'tg fgeiBj mBP t=kib hig] G t=kb KjUiK ibig tUrjidib

G-1PtA ciVig] tmLitb GIU cPijZ tdib Kj niq MiniKi 1bKU tcQiq] eZgitb cPijZ AiaKisk tgieiBj
fdib KIR Kifi teZii ZiYz tciY Ges cPijZ tUijidib muKU mBiPs Gi mgshiq|

dv- :dw-igy Gi msiI3 big d'v- | tKithy WKigU Oed Kic Kt cWitZ d'v- e’envi Kivng|
dv- Ki: di- nijy Ggb GKiU BfjKUIbK e'e™”r hii giatg th tKitbr Z_", Qie, T, Wiqiig er TjLu

.....

1842 mitj dv- tgikb Ane®KZ nijl tiWl dv- Gi hilv ki* ng 1930 mitj| veAibx AtjKRiOvi
feBb d'v- Ane®<ii Kfib]

 G—

2
= il ‘

r

IPT 13.14: d'i- tgikb 1 Gi Kihpg
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dv- Kirfite KIR Kti : AaitbK d'v- tgikb ntjv GKiU AiZ DbZ chi2i Zior AijiKiq tgikb] GLitb
BtjKUIbK Deitq gj WKigUtK ~<“ubs Kiv ng| Gici <WoKZ mstKZiK eBbiix mstKiZ goiSi Kiy
ng| GB mstkzZ 0w tgiWg tKSkj eenii Kti tUrjiditbi gia'tg tciY Kiv ng| MinK di- tgikb
foiZ BijKUIbK mstKZ MnY Kii fgrWigi minvth™ WoWiju Kit gj WKighU citYZ Kti| GKiU
IoUi GB gj WKigUiK (el 1Qic fel Kii|

Kia(DWi (Computer)

GhM Z_" I chidi hM] Z_" chi I thilithiMimn Rietbi ciza 11T KieiDUitii e'enii GZ teik th
G hMiK KieDUit hMI ejv ng] Aigi 1 ~"bin"b Rietbi KIRKigi AfbK 1KQB Kim(DUitii e’eni
iv cfweZ niPQ| veAib I chi® ieliq KiaiDUii niq DIVIQ Actinih] KiiDUvi MiYiZK inmie KitZ
citi, MaYiZK hi@ 1™ 1Z citi | MaYiZK inmie Qrovl KiiDUii tKvtbi 1KQ ¢~ Kiv ev ibeiPb Kiv, bKj
Kiv, Zjbv Kiv, avivennKfite mRitby BZ'w™ verfb KIR KifZ citi| eemi, ewYR", ckimb, ik,
Ik, WPiKrmy, thiithidl, ciZiqT, vetbr™b ciZ 11T KiadDUdii ciqi ©™b b teto P1jiQ]

Ki(DUri Kix

KieiDWi kiai A_ MYK ev imieKvix] KieDUi Ta GKiU inmieKvix hS¢B ba, Aiiv AtbK iKQ]
KiedDUri nfjv GKiU BEjKUIbK iFiBm hi DCiE MY, cipqiKiY, cisi,msiqy 1 feiY Kii| th aifYi
KiaiDWiB tniKbv tKb, ciZil KimDWi tcMigKZ bk @viv ibqiS¢,Z ng, hi KiaiDWitK etj t7q
ZitK Kx KifZ nie ?

PT 13.16 : Kia(DUri

KiDUIi 1 MVb

Ki(DWi GKiU DbZ BijKUIbK e'e *v] KiiDWi Z " mshin Kii, mibi™ & 1bi™k Abhigx Z_ 1K cipgqiRiZ
Kii Ges ctgiRbibhigr djidj Dc *ich Kii| KimdDUi thLtb Z " MnY Kii ZiK ejv ng ASMgr (Input)
el MnYgL| GLib KimiDUtii DciE ¢™b Kiv ng| GRb™ thme BbcU WHiBm miaiiYZ e'enii Kiv ng
Zintjv Ki-teW, gDmUPCW, ~<'bvi, MiRUij K'idgiv 1 gBiptdib] thLib Z_ " ciugiRiZ Kii ZiK ejy
ng MicBD ev tKo™iq cipguKiY BDibU (Central Processing Unit)| 1Ko™iq cipgKiY BDibiU K §Z
BDibU, 1hgSe, YNBDIbU I MaYiZK hi2 BDIbU] th o8 1 1K djidj cilgy hig ZitK eji ng emnMig (Out
put) e/ ibMgb gL] ADUcU WFBim inmide cabZ K gibUi, 0Kii 1 ioWi] GITi ga'lg ciugKz
fWUy &1 DaiE Aigiiv oiB| 1btP KiiDUi i GKIU 1gdij K Kividgr gy ntjy -
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“%iZ BDibU
Memory Unit

A

- emnigr
AS—Migr ’ IbgS¢,Y BDibU Outp?lt
Input Control Unit

!

MuYiZK BDibU
Arithmatical logic Unit

\ 4

P : 13.17: Kie(DUzi i MVb
th mKj 2 WHBm g KiaiDWi “Zii Z2it™i ejv ng nWlqii| thgbNKieW, gidm, ctmmi,
gibU, 10U BZ'w™ | mdUlg'i nijv GK tmU ib™ Kby hv KieiDWitK Kx KIR Ki$Z nie Zi et t7q]
G, tjv ntjv verfb tchg thgbNDBIOIR 98, DBUIR 2003 1 2007|
nWlgvi nigy KiaiDUtTi tn Ges mdUlgvi nijv Kie(DUtii ciY|

Gi KR Kivi “ZzZy, Z " Rgv Kti i g2y, mvaiZeYzy, ibFjzy, KuSnbzy 1 “gsipgZy Rb
KiaDUrii AZ'S ciquRbig hS¢, intmie tefeiPZ | KiaiDUi Aiekim™ ~Z KiR KifZ citi, tmtKiU niRii
iR, JI7 J T MYiZK inme KitZ cifi |

KioiDUitii e'enii : Aigit™ i Rietbi ierfb 191{T KioiDUii e'eliZ n¥'Q| KiaiDUi e'enitii 91T 1jy
nijv:

IPIKrm : tiMd T AvetgUigeU, ciiPg, wKiby, tiiMi J9TY, BZ'w™ tiKW Kti iy, Jla ibeiPb,
tPiL cixqly, G- i ev Ab'b™ cixflvg,niU Acitikb I iPiKrmy MielYig KiaGDUri e"eliZ nq|
e'emNenYR™ : ciY'i gR™ 1bgSeY, e'emigK thithid, KU eiKs, e'siKs imi+g, =idf i tezb,
AigNetqi ertRU 1 inmie 1bgd¢Y BZw™ e’emigK KitR KialiDUii e'eliZ nq|

hizigiZ €'e *i : RiniR, 1egib 1 tgWiMio, fUb BZ'w™ hibentbi UndK KbUij, MiZ 1bgS¢Y, iUiKU
elks BZ'w™ KifR Kim(DWi e'eliZ nq] GQov gnithhib cVithy, wbgS¢Y, Py BZw iZ Kia(DUii
e'eliZ ni'Q}

IkT Kvilwby : cY” Drei“tb "gsipg 1hgSeY, ciY'i ,YMZ gb hPB, Z_" msMn, KgPiixt™i feZb-
fizy, KitRi imWIEgi mme BZw™ KitR KieDWi e'eliZ nt'Q| crigiieK viG'xi Prjbv el G aitYi
RiUj I AiatbK me hiS¢ i e'eniti KimdDWi Aciinih|

ikqTv 2 tkYKETRIKTY, “MkLb, cixqlvi DEicT gj'igb 1 djidj cKik BZ'w™ KifR KialiDUi e'eliZ
nql
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ciZiqv : tmbvewnbr criPyjb, AiMg ¢, thgS¢Y, thiithi BZ'w™ KidR KimdDUii e"eliZ nq|
MielYy : verfb MielYy Kig Kim(DURii e'enii 1™b 1™ b eiofQ]

g Y : KiaDUtTi e'envi g”Y 1kiT tece GibiQ] g 1Yi Rb" KialiR, WRiBb BZ'w™ KifR KiiDUri
e'entii dij A vfueK g°Y e'q Kig GimiQ]

BUiitbU I BNigBj (Internet and e-mail) :BUiitbU | BNigBj Gi big 1Zigiv bdgB TtbQ| hiiv
knti em Ki Zit™ 1 AtbtK emig el ~<tj nqZ BUiitbU e'envi Kti BNigBtji caviqQ] 1KS* tZigiv
hiiv Wig em Ki Zi#>i AfbiK ngZ BNigBj 1 dit-i T Kib t 1K AiZig"Rb e eU-elUetK
BNigBj ciViqQ| BNigBj eZgitb eEj e'eliz WK gia'g|

BUritbU Kx 2 BUiitbU ntjy 0toUlqiiKi toulqik0 ev tmKj thUlgitKi Rbbid] GiU GKiU AiSRwZK
toUlqiK hi msh= KiiiQ werfb 17iki cig 4,00,000 Gi ferk fQU tQU thUlgKiK] 1969 miij
AdgiiKib ciziqlvief BUiitbU Pij KfitQ| BWithbU nijv Ggb GK™j tbUlqK hv AmsL™ KiadDUr,
fgitWg, tUijtdib jBb 1™ tq %2Zii] Gme Dorib ci~utii mi_ tRZfite msh3] G tbUlgK ci ufii
mit_ th tKithy Z_" er DoiE Arib ¢ itb mY[g| BUiithU AtbK  tjv thUlqitKi mgid Ges mKij igij
GKiU GKK thUlgiKi giZy KiR Kii|

iPT 13.18: BUiithU thfite KR Kii

BUiitbiUi giatg Aigiv Iige mBU eDiRs KitZ cwi, BNigBJ civitZ Ges MnY KitZ cwi 1 rfiWl
Kbditibims KitZ cwi] ACv i iZ cwi Ges Mi Re KiiZ cui,tUb, em ev fcibi wWiKU eiKs 1" 1Z
cii Ges BijKUIbK Kgim ev e’em—enYR",B-e'wiKs I kics KitZ cwi| BijKUibKfite th tKithy
dBj, WKigU BZ'w™ cVitZ I MnY KiiZ cwi| GQiov th tKitby mgg AbjiBb jiBierii niRvi-niRvi,
JT §9 eB, Ribij, giMuRb BZ'w™ i mUib tctZ cui Ges ciqRib ¢V KifZ cwi A_ev OWiDbijwo
K$i 1Qic tel Kii ibiZ cwi]

BNigBj: BfjKUibK tgBjiK mstqlic eji ng BNigBj | BNtgBj ntjy BUrtbiUi gia'tg
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eU-eiUe, mnciV, AiZig "Rb e mnKgit™i md_ ~Z Ges ~9 thidithiiMi Deig] GB tgBj ev iPWV
c\VitZ tKthy =", tciOKW ev Gbifjc er tKithy WiKicgtbi ~iKii ng bv] BWithiUi minith” GK
Kia(DUri 1 1K Ab" KmaDUrti 1PV cVitr I MnY Kiv hig, WKigU, T, Qie Ges th tKitby Z_
AMbNc b Kiv hig] BNtgBj Kifite ciVidbi ng Zvi GKIU eK 1PT 1biP £~ gy ntj :

e B YT e v
KigDUi »  msthiM »  Kie(DUri
47 47
JiBb J'Bb

iPT : 13.19 : BNtgBj MnY 1 fciY

BNfgBj, BtjKUIbK fgimR e eizi I diBjiK GK er GKuaK BijKUibK fgBje- e WiKet- eUb
Kti| KigK tmtkiUi gta” BNfgBj eizi ci_exi GK ciS t 1K Ab” cit$ 1ctQ thiZ citi Ges ietki th
tKitbr o8 1 1K eizy imtKt0i gta” AmiZ 1 citi| BNigBj e'enitii Rb”™ fciK I MinK DFfqi ctqiRb
ng BNtgBj GiWm ev wiibvi | 1biPi BNfgBj GiwmiU 9 Ki t

smtapan (@ iut - dhaka . edu

eenitKiii l knli el ki m
ID 4!

ciZéitbi big  fWitgBb Ik9lv ciZdib

Al GKiU mnR B-1gBj GfWm niZ cif,

smtapan@gmail.com

Z " 1 thithiM maiiKZ hS¢cuzZi KihKi e“envi

thilithiiMi Rb™ Aigiv e'envi KilQ bibib iKg h3¢.cuz thgb tdib (50, tgieBj 1 KWijm), tiwl,
tUijirfFkb, d'v- tgikb, Kie(DUi BZ'w™ | Gme hS¢cwZ e'enitii dij ci_ex thgh Pj GimiQ Aigid™i
nitZi givig, tZgib mié nigiQ bibib iKg mgm’| mZivw G™i t_IK mie'P mieay fciZ G i KihKi
e’enii KiiZ nie|

Aigit™i 171k 1e™1Zi Le Afie ZB Gme WHiBm Ah_v e'envi Kii 1e”"1Zi AcPq Kie bi] AtbiK
AvaibK thiithiM e"e "tK e’enii Kii bibib iKg AcivagjK KiR Kti| Gi™i _tK mieaib ne Ges Gi
minith” AigivibiRivl tKithi Acivtal KR Kie bi|

AiaKTY ati Kmo(DWi e'emii Kie bv] KiiY, hiv AraKYlY afi KiedDUi wbiq KR Kiib,
KieiDUTi KiteW I gDimi NTTY | “iNi'b e‘enitii dij 2™ i niZi iM, mg, Ki&, eldiiZ, Kia
I Nifo AiZii3 Uib (stress) el Pic cto] dij KiRi diiK hi_o iekig biibij Gme AtYz € imn bibib
iKg mgmvi mé niZ citi| Gme mgmvi gfa” ifqiQ niZ, edd I AOiji € v, AOj dij hila
BZ'w" |
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KiiRi diK diK iekig bribig “Nr'b T “INTY KiaiDUdi KIR Kitj tPiL bibib 1Kg mgm'ii mi=-
ng, GIK ejv nq KiaiDUii kb imbiwig| GB imbiWfgi gta” 11giQ fPiL Ryjv foior Kiv, fPIL T8<
niq hvlqy, tPiL PjKvthy, 1PIL jug nfq hilgr Ges tPitLi cub TiKig hilgi]

Kim(DUT KIR Kivi mgg miVKfite emiZ nie Ges fmiRv migtb ZIKi#Z nie| UBc Kivi mgq niZ thb
tKvtby 1KQi Dci kv br _#K Ges niZ 1 Ai0j thb tmRv K| KiaiDU#ii v Eb ev ¢ wl thb Aek'B
fPiL t 1K 20 1 1K 24 BIA (cig 50N60 fmig) “ti K| givi Dci enZi Artjv Ges tUietji enZi
Aitji Ggbfite Kigiq 171Z nte Zv tZigvi tPAL ev KiaiDUi ¢ g thb b cio]

fIWI Ges tUrjirfkb 1 1K th mgmyv 1Ly 17q Zv cabZ k& IYRibZ ™" mgm"| tZigiv AthiK Le
nBNFjgtg TIWE 1 tUjiFkb Pijvl | GIZ 1Zigri Kitbi thgb mgm'y mid niZ citi, tZgib hviv 1Zigyi
Atkcitki ewoiZ em Kiib, 241 gfa” hi D'P i3Pic Ajws— fi Ges Utk _1iKb er Ab” th
fKitby Am i _viKb k& ~IYRibZ KiitY Zviv Avil terk Am*Zy 1 AV i 20 teva KifZ citib] iy
Le ferlk ki& tiWl e wUrf Pigib, Ziiv gv_v e” v, Kitb Kg tKitby, AembZi BZ'w™ ™ " mgm'iq coiZ
citib] mzZis terk tRti wWirf 1 tIWI Pjite bi|

AtbiK fgieiBj tdib e'enii Kii gibliK iei= Kii| Gme KR t_1K Aigit™ i 1eiZ _IKiZ nie]

Abkxj by
K. elibePbr ck
miVK DEtii citk IUK (V) iP= “il |
1] tZRiEq tglj T 1K woMZ Avjdi KYr Ki?
(K)GKIU niBfWitRb 1bDKxgim (L) GKiU wnwj avg wbDKxgm
(M) GKWU Zior tbitcql KYi (N) GKIU FYiZiK KYy
2| tZRi &q Y1iqi dij thieUrivk! tbMZ ng Zv Amij Ki?
(K) FYiZiK BtjKUbi tmZ (L) GKU Zior bitcql KYy
(M) GKiU abiZ!K 1hDKigm (N) abiziK teltbi {1z
3| tKib imijKb iPc j9T j 1 eZbx msthuRZ nij ZiK Kx etj?
(K) mgis—ivj eZbx (L) Aacriemr UbiIR=1
(M) mgiS"Z eZbx (N) Aacriemx Wikqiw
4] tUijrfkb maiPii K'tgivi KIR Kx?
(K) QietK ZiormstKiZ icisTi Kiy (L) QretK k& Zit¥s icisTi Kiv
(W) Ziormt¥azZiK QietZ icisTi Kiv (N) k& Ziv21K QietZ icisTi Ki
L. mRbkyj ck

1] tQU nig AmiQ ci_ex, Aigiv eim KiiQ thevj rfijiR] Z_° I thithid chi@ hiS¢ i gia'tg ci_exi
mKj gb K KihKT 1 ~91Zvi mif_ msh= KtifQ| thithiiMi caub emb, 1jv nt'Q tUijifkb, tiwl
Ges tUijidib|
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(K) thithim hS¢, KitK efj?

(L) Krfite tUijidib KIR Kfi €L Ki |

(W) Krfite W1 kb wbi" & Kalt¥ai mstKZ mAgb Kii Ges Zv MntKi 1bKU tc$Qig, PTmn
e Ki|

(N)thhriMi hS¢ inmie tUipirfkb 1 1w T KihKwiZyietkY I Zjb Ki |

kv tcgrm t=Waig esjii k 1 fifzi gia” AbiZ tLjwU F-DcMini gia'tg veiUrf

malPii KifQ]dij Nii etmB fUijirfkib fLjwU DctfM Kiv hit'Q|

(K) GhijM mivazZ KitK etj?

(L) PETi minth™ GKIU iRUIj mivaZ el Ki |

(W) tUrjrfkib tLjwUT madPii tKSkj WLy Ki

(N) G aitbi thivihit chi® RiebgibiK Krfite DbZ Ki1Q -AvfjwPhi Ki |

miavtY ck

1] 1ZRi €g2Zy Kr el v Ki |

2| Aijdv 1 el KYvi ci_ K" elLv Ki |

3| mgis"Z eZbi Kx?

4] BUiithU KitK etj? Gi @viv Kx Kx KiR Kiv hig?

5] dv- Kifite KR Kti eYbi Ki |
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PZ k Aa'iq
Rieb elPitZ ¢v_ieAib

PHYSICS TO SAVE LIFE

3

[c v ieAutbi mt_ RiereAitbi maiK ~cb Kii GKIU bZb weligi ieKik NiUIQ Zii big Rieci_ieAib] fetP
_WKii Rb™ Aigit ™ i TiKvi 7, mej L abtiM n] m Kvi Rb” ctqiRb  miVK iPiKrmi| iPiKrmi ieAith tid
IbYq AZ'S _iZcY elg] ¢ v ieAitbi werfo ZE I bnZi Dci vRE Kii “Zii nigiQ bibr aitbi wPiKrmy
h3¢cnzZ| GmKj h¢cnz ¢ v ieAitbi tKithi bz er ZEIK KitR juMtq KIR Kti| Ggb 1KQ hd¢.cuz maitk
G Aa'vtq AtjiPbi Kiv nie]]

GB Aa'ig cV tkil Aigii-

1.

2.
3.
4

Riec™v_ieAitbi rRiE L'y KiiZ ciie]

Riec™v_tieAitb RV kP>~ emi Ae b €Ly KifZ ciie]

gibet™n ¢ v_ieAitbi 1bgtg ciiPujZ nq Zv eIy KitZ ciie]

PIKrmi 1ieAvtb til 1bYig e'eliZz h¢conziz ¢ v ieAitbi aviVv 1 ZIET e'emii €L KitZ
ciel

AiaibK chi® Ges hd¢cnz e'enitii dij md ™" mgm' Ges ciZtitai tKikj eL'y KitZ
ciel

miVK 1PiKrmvi Rb™ 1M 1bYiqi ciqiRbigZy madiK 1biR miPZb niev Ges Ab’t™ 1 miPZb KiiZz
ciel

tiM ibYiq veAib I chi®i cksmi KitZ ciiel

14.1 Reec’v_1ieAib Gi vRE
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Background of bio-physics

Riec v ieAib niji Ggb GK weAib hv ieAitbi AfbK_ tjv kiLii Dci vRiE Kii cizi6Z nigiQ]
Riec™1_ieAitb RieieArtbi tKithi e'e K Aa'gibi Rb” 1FiZieAitbi ZE I c=iZ e’enii Kiv ng|
RieieAib nijv RieRMr Aa'qtbi 1ieAb| Kifite D™ 1 ciYx L™ AniY Kii, thiiéhi 9T Kii,
critek maltK Dejia jif Kii Ges eskerx Kti Gielq, 1jv RieieAitb eYby Kiv ng| AbviK cKizZ
th me MiYiZK wbag fgtb PLj tm_tjv nijv ¢ v ieAutbi AdjiP relg] “Nith GKIU aiiYi reAibriv
fallY Kii GimiQb th ReRMiZi 1bqg 1 HZRMIZi bgg Ajiv] 1KS“ tFZieAb 1 ReeAitbi
AMIZi rFZi g GB B AiciZ ifb keLjii gta” M igj cilgr Q] c_tg ¢ v_ieAib 1 RieieAib
W b 1elq intmie 1eKik jrf KtitQ] reAitbi AMWZi ga” g GB "B ieliqi gia” cii (K maiK
I mg3'q AtbK e fctqiQ] AitM gib Kiv ntZy ciYRMZ ifb GK ibag Ptj Ges Ro ¢ vi_i 19111 Ta
1RZieAitbi 1bag, tji cthiR] 1IKS* Aigiv GLb Rub ciYi niK AtbK "K 1 1K hiS¢ i mivs Zjbi
Kiv hig Ges ciYt™ ni AtbK AiPTYiK t5Z ibgg @iiv €Ly Kiv mee| e “Z ¢ v ieAitbi 1bgg, jy
meRbib] dij Ta RORMZ bg, cuYRMZiKI cv_ieAibi ibgig AtbK t91fT €L’V Kiv mee] GiUB
Riec™1_ieAtbi rFiE|

Riec™r ieAitbi PitjA ntjy Kifite Rietbi bibi RIUjZEK ¢ v ieAitbi mnR ibgtgi vRIELZ €Ly
Kiv hig] MYZ Ges c’v_ieAib e’enii Kti Rietbi bibwea inm™ AbmUib 1 verfb NUbr vetk11Yi
ga‘tg Gi MAdi ctek Kivi kidkijx gia'g nijv Riec i ieAib] Riec v ieAib ntjy RieleAib Ges
c’1_ieArbi gfa” imZeU c|

14.2  RM kP> emi Ae b
Contributions of Jagadish Chandra Bose

APth mvi RMTIkPy™ em 1Q1jb GKiati GKRb cL'iZ ¢ v_ieAibx, Abi 1K GKRb RieieAbr| Aigt™ i
Degnit™tk 1ZibB ¢_g ASRuZK miKiZeil3 veAibx] em criertii A wbeim 1QJ XiKi tRjvi ASMZ
tlepgetii iwplyj bigk Mig| 1858 mitji 30 bifati RMxkPy™ em gggbimsin RbiMnY Kiib] iczi
TMebP>™ em dii“ci fRjvi GKRb fWeill g'wRi=U 1Qfjb| c_tg dii "ctii Mgy 1e”vjiq gizfilig
tjlicor Ti Ktib| cti fKijKizvi taui “<j 1 tmU tRifgvi “<j I KijiR Zvi QiTRieb AiZewnZ
ng| 1880 mitj ve.G cik Kivi ci H eQiB izZib D'P 1kqvi Rb” Bsj'E hib| BsjtE Zii kv Rieb
1Qj 1880-1884 mij ch3| H mgtq 1Zib K'wa'R tekie™"vjq t 1K ¢ v_ieArtb Abimmn 1e.G Ges jUb
iekie™vjq 1 K 1e.Gmim. WM ARb Kiib| 1885 mij 1Zib tomiwiY KijiR ¢ v ieAib reliq
Aa'ichi Ti Ktib] fomiwy KijiR MtelVii tZgb mthl bv vKi mtE1 Zib tmbitb MielYii KR
Pujiq hib] v ibi tejig mgq bv WKig ferkifiM mgg ZiK 14Zi fejig MelYii KiR KiiZ nizy]
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MielYWii vZib Kifide “i1ezy vib Zitii mnih™ Qiov tKithy tiWT mstKZiK cVith hig Gieliq
ie 11 MtelYy Ktib Ges mdj nb| 1895 mij 1Zib BiZnitm c_g edii gizi “iezx ~vb webv 2t
FIWIE mstKZ tciY Kii Rbmgiql t™Lib| gBipiligF MielYii
tI4T Zii DEjLhi Ae b itgiQ] 1ZibB c_g Drcb Ziivsi
Zi%2N1K igigiguin (cvg 5 igijigUin) chitq bugtq Aibiz
mYlg nb| 1Z2bB c_g fiWl mstKZiK kb3 Kivi KiR
Aaciienn Rskibi e’envi Ktib| GB Ane®<ii t_{K e’emigK
mieav bl qui crietZ 1Zib Zii Awe®<viiK mevi Rb™ Dbi3 Kii
t~b, thb Ab"iv GB Miel YK Aitiv mg=t Kivi mthiM cig|

cieZiKitj RMTIkP™ em D™ kiixiZtEi Dci AtbK_ ijy
i'ZcY Ges DijLthi™ Awe®<vi Ktib] G, ijii gfa” DiMt™i 4
e iKW Kivi Rb™ 0fps <) Awed<ii, AiZmugZ gilig P1 14.1: AP mivi RWTIKP em
boPoy Ges Krfite D™ werfb DTxctKi ciZ miov 1-q Zv DijLthil|

Riec™r_ieAitb Zii DEjLIhM™ Ae ib ntjy, D" Kifite DTictKi ciZ mov 1°q, Gi crientbi cKiz
ibtq | AtM aviYr Kiv niZi verfb DTxchig Di™™ i miov £~ g cKiZ iimigibK, K3 < 1Zib t~LitZ mg_
nijb th Gi cKiZ "e™ZK]

1917 mitj D™ -kiixiZE wbiq MielYii Rb™iZib KjKiZig Oem ieAib gn™i0 cizdr Ktib] RM kP>
emi esjy Filig 1PZ iPbiejr 0Ae™30 bigk MiS* msKijZ niqiQ] Zvi DijLthW GKWU MS* nijy
(Response in the Living and Non-Living’| 1937 miji 23tk bifoti RMYKP™ em gZ'eiY
Ktib]

14.3  gibet™n Ges hSg,

Human body and machine

ciZ'inK Rxetbi verfb ciqiRib Aigiv bibv aitbi hS¢ e’enii Kii| thgh- AtUitgeBj, tiidRitiUi,
fUijrfkb, el BiAb, A3 nb BiAb BZ'w™| gibet™niK AtbiK GKIU hd¢gic ArfinZ Kii _itKb]
hi” 1 gibe:™n Amij hS¢, ba, Ze GiU AtbKistk hiS¢ i b'ig APTY Kii| hiS¢ i gfZi GiUL AtbK, 1jv
T 1 Ask er A¥2 ibiq MIVZ; hvi GKIUi Afite e veKj ntq hilqig madY 1 ini KgKiE ieiNZ nq|
hiS¢i ciZ'KiU Ask thgibfite retkl KIR maib Kii, tZgibfite gibei™ini ciZ’KiU A%z Aigvy
Aigviy KidR ibtquRZ| gibet™ini ctZ’KiU A% GIK Atb'i mi_ AiSmaliKZ, ciZ'KiU A% bR *
WZiZ Pij, 1KS me,1jy KIRB mibi"& Ges Gi1 gia’ cebawiZ malK iigiQ] G KiiiYB gibet™n
gibemé metPiq RiUj hiS¢i mgZj|

gibet™ini Ggb Ask,ijvi gia” 1igiQ trhS¢, e, dmdm, hKZ BZw™ | D niY inimie ejy hiq,
tincE Amij GKIU 7gsipg cimd, hv eBtii tKitby DTxcbr QiowB 1bR™ “e™"iZK imMb'vj @riv mghii~in
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i3 mAijb KitZ mg| AcirtK, e GKiU ietkl QKb h3¢ hi gibtli Kixtii biBiUtRbh3 eR”
cv_ AcmiiY Kti _K| GiKg AmsL™ fQU fQU hS¢ 1 KifRT mgSqi dij madY gibe:™n mPj _iK]

gibet™n GKU "Reh$¢ 7gc| h§¢ Biiv KIR Kivi Rb” ki3i ciqiRb] rerfb BiAtb Aigiv fciij,
WiRF, m.Gb.uR BZw™ Rijub e’envi Kii imigioK kiStK huS¢K kiSiZ goiSiZ Kii] WK
fZgibfite, L™ MnY I kmb cipgri gia’tg gibet nl imigibK kiBiK Zicki® 1 iS¢ K kiSiZ geisiiZ
Kii| mZis gbei™n Amij GKIU "RieK hiS¢i gizv] wKS“ AtbK K w"igq gibet™n gibemd
RiUjZg hiS¢i tPigl wekgKi| gibei™n Ggb 1KQ KIR KifZ citi, hv tKithi hiS¢i i Kiv moe
bg| thgb- gibtli t™n GKWU giT tKil t_{K DrciE jvf Kti| mgtqi ciieZtbi m¢_ mi_ GB GKiU
fKVIB cYi2 gibet™in ciiYZ nq, hv j97 tKaU tKil @viv MIVZ | KS© tKitbi hiS¢B GghbiU NiU bi|
KLtor KLtor Kixtii GKIU giT Ask 1eKj ntj mgh gibet™tni KgkiE eU niq hig| thgb- inictEi
gt tg tMEJ Kidtii Ab'ib” mKj AY%, tjii KgKiEL eU niq hig Ges Le ~Z gi 11 <i gl 1_ig
hig ]

14.4 tiMibYiq e'elZ hS¢.cuZ

Instruments used for diagnosis of diseases

GK mgq 1PiKrmKMY fiwki ennK 1erfb jIY 1L M wbYq KitzZb Ges tm Abhigx Jla I c_°
1"1Zb| tm mgqg fiM tbYigi Rb™ AvaibK hS¢ cnzZ Aned<ii ngib| dij eBti T 1K ierfb A%z cZ'1%4i
mVK Ae b teiSi thZ bi] GQior tiki tKithy ibi" ¢ A% Kx gilig $imhws niqiQ, Zvl Ribi moe
1Qj bi| veAutbi bibi Awed<vitK KitR juMiq ti ibYiqi Rb™ AtbK aitbi hd¢cnz Ane®<Z nigiQ
G hS¢ewzZ, fjvi mnith” mivKfite i ibi‘cY Kiv mae nigiQ| mVK hS¢cnzZ Quov iPiKrmiKi ciqf
miVKfite timibi‘cY Kiv moe bg, thiui mnith™ H ciqiRbxg cixqTwl madb KitZ nie] AvaibK ierfb
hS; D"ieZ nlqgii dij fiviMi KiY b 6fite Ribv mee nigiQ] GK mgq AAZii KiitY gibl
fiMmspuS AtbK Kms <iti tiekim KiizZi| AvailbK mgiR gZ'nii AtbK Kig tMiQ, Zvi cab KiiY fiM
ibYq 1 iPiKrmiq verfb +FZ h3¢ e'eliiz ni'Q|

G Abf"Qt™ tiM 1bYigi Rb™ mariYZ th me hSicuz e'enii Kiv ng Gi KigKiU wbtq AvtjiPhr Kiv
nijul
G-1i
Xray
G-ti nijy GK aitbi ZwozZiPi'K 1eiKiY| G-tii Zi%s N miaiY Adjii Ziveh IN'i Pig
AtbK Kg| GB ki Zi%s%™N" 107" m Gi KiQiKnQ| 1895 mij Dnjintjig iUIRb G-1i Ane <ii
Ktib] iAbiikii AtiK big G-ti| 1Abiikii cKiZ hLb Ribi 10 bv ZLb ARiby ik! intmte Gi
bigkiY Kivng G-ti| Zi¥2h'N" hZ 1QU nte G-l tKitbv c’v_ tF° Kivi Y1gZi ZZ teik nie]
maiiY Afjv “K'gib Ges rerfb 110 1lef3 1KS G-fi “k'gib bg| maniY Adjvi ct_ tKithy A MQ
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C_ _KYj Zv 1F° KitZ citi bi] AciriK G-ti D'P tF°b YlgZy maidb] G-ti bij G-ti Drcb
ng| G-ti bj GKIU eigrh” KiP bj| KiP biji ~0citS W Zior@i ev BHjKIUW jibidbr K| Gt i
GKiUi big K'vt_ W Ges AciiU A'tbW] K'vt W Ust-=b aiZi GKIU KEjx K, GiK idjitgU etj|
idjitgbUi ga” 1”7t cennZ Ziorcen K'vi WK DER Kii| dij Kt W t K BtjKUb g3 nq Ges
tei niq Adm] K W Ges AtbiWi gfa” Le D'P wefe ci K" ctgM Kiv nij K W 11K
BijKUb, 1jv Le “ZWZiZ QiU hig Ges j'e “ A'vbWiK ANiZ Kti| Gi dij BijKUibi MiZ nVir
f_1g hig Ges G-fi Drcb nq| BijKUibi MiZki® ZwoZiPe"K Zivegic icidiz ng| T
Zi%1 IN'i GB welKiYB nijy G-1i| A vr “ZWZ maib BijKUb tKithv aizitK ANiZ Kitj 2 1_iK
AZ 917 Zivah iIN'T Ges D'P 1~ b[gZi madb ARvbr cKiZi GK cKvi 1elKiY Drcb ng| G ielKiYiK
G-ti el G- ik etj| WPT 14.1-G G-ti wWDtei ctqiRbig Ask, 1jv t™Litbi nigiQ]

———— N - ——

PT 14.1; G-1i 1UDe PT 14.2: G-1i cixqly
G-ti biby KitR e’envi Kiv hig| i ibYtgi Rb™ iPiKrmi ieAitb Gi Ae ib Actimig|

1. bP'Z nio, nito dilj, 10 hvlqi mio BZ'w™ G- tii mnith” Le mniRB kb2 Kiv hig|
gLgEtji th tKitbi aitbi tiMibYiq G-tii e'enii AtbK thgb- “iZi tMioig Ni Ges g 1bYig
G-ti e'elZ nq
fctUi G- tii mnith” AtS¢ 1 ciZeUKZi (Intestinal Obstruction) Kbi3 Kiv hig|
G-tii mnith™icE 1j 1 vKWibi cv_itK kb3 Kiv hig|
etKi G-tii mnith” dmdimi tim thgb- ibDignbay, dmdimi K'WYii BZ'w™ wbYq Kiv hig|
PIKrmii KitR1 G-1i e'enii Kiv hig| GIU K'wiil tKiliK fgti tdjiZ citi] tiWlE_iuc cigi
Kii KYitii iPiKrmi Kiv hig |

-11i ActqiRbig relKiYmaiZ hidZ tiwki vz KitZ by citi G e'citi ciqRbig mZKzZy Aejatb

KiiZ nie] GRb" G-fi tblqui mgq tiwK mmy wbigZ Gicib @viv h_imae Ar'Qu™Z KiiZ nie| AiZ

Ri‘ix bi nj Mfezx ginjit™i D™i Ges fcjifK AAtji G-ti Kiv DIPZ bg| Ab™ tKitbi G- ti cixqly

ctqiRb ntj mmiibigZ Gicib Aek'B e’envi KiiZ nie|

N

o ok~ w

()
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Aréimtbitnd
Ultrasonography

AimibMad ntjv Ggb GKIU cipgr hv D'P KelistKi ki&i cizdjibi Dei wbFikij| D'P KelistKi
ka hLb kixtii MFdii tKitbr AY2 ev faik t_1K cizdijZ nq ZLb cizdijZ Zit%2i mnth™ H Atzi
Abgc GKiU ciziea” gibUtii ¢ ig MVb Kivng]

tiM 1bYigi Rb™ th Aleimibwd Kiv ng tmB ki&i KalsK 1-10 fgMnUR niq K] Arémibind
htS¢, UYIWDmii bigk GKiU CiiUKEK “e™"izKfite DIEIRZ ev DTncZ Kii D'P KaiistKi AigimibK
Zi% Drcb Kiv ng| Ai@mibind hiS; AileimibK Ziv2, 1jitK GKiU mi* exg-G ciiYZ Kivng| cti
GB eigiUiK th Af%i ciZiea® tiKW KiiZ nie Zvi v 1K fciY Kivng| th Af2i 11K GiU 1bi "k Kiy
ng tmB Ztji cKiZ Abhigx exgil cizdijZ, tkwlZ ev msewnZ nq| hLb exgil verfb NbiZi fciki
(thgb- gwsmicik, i3) 1etf Zij AciZZ ng ZLb Zit%i GKIU Ask ciZalib imite cibig
UYiWDmiti 1dti Adm] cti GB ciZalib, $jtK Zior mstKiZ IciSiiZ Kivng| GB Zior mstKZ, ijy
GKIT gibUtii ¢ ig cingTYig e« ev teiki GKIU ciziee® Wb Kii |

AémibMwdi metPiq | i*ZcY e'enii “¢xtiM Ges cmizieAitb j9T Kiv hig| Gi minith” &Yi AKii,
cYZi, atYi ek e AvFneK Ae b Riby hig] cmizie™"iq GIU GKIU ~Z, ibivc™ Ges ibFithi’
tKkj| AémioMdi mnith” Roigi WDgii Ges
Ab'b” fcjifK gitmi  (Pelvic Mass) Dci "iZ1 kb3
Kivhig|

ierfb aitbi WiSvix cixly thgb- icEci_i, U~ hiS¢i
TW Ges wWDgii kbi@Kity Aémibilig eenii Kiv
nq] dincE cixfli Kivi Rb” hLb AemDU e’enii

Kivng ZLb G cixqlitK BEKiKuW IMid ej | o
&
G-til Zjbig A@mibiid AraKZi ibivc™ tiM wbYq
cxiZ| Zel AemDU Le mugZ mgtqi Rb™ eenvi PR
KitZ nte]| GQior UYiWDmiitK memgq boiPori gta’ PT 14.3 :A@mtbiblud
iIL1Z nie, thb GIU tKithuibi™& vib v i by K]
miU~ <o
CT scan

miU”<"lb k&U BstilR Computed Tomography Scan Gi msi[f3 c| iPiKrmieAtb GiU ciZies?
“Ziii GKiU cipgr] th cipgig tKidbr iTgnTK e <i tKitbr dwj (Slice) ev Astki @ignTK ciziea®
“Zi Kivng tm ciugiK  Utgiied efj | imiU <b GKIU enr hS¢ | G hiS¢ G-1i e'eliZ nq| G-ti
thidb kindid AFStii tKitbr iTgnTK Atz WonTK ciziee® MVb Kii, tmLitb miU ~<b hS¢, Biiy
mo ciZiea iTgwTK|
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miu"<"ib hd¢, MRV RugiZK cipgr eenvi Kt tKithy e “ i AF'Stii iTgnTK ciziea® MVb Kii|
GKIU NYb AtqTi mitctq] AtbK 1jv @WowTK G-ti cizies® thlgyi ci G, 1K GKITZ Kti iTgwTK
ciZies® MVb Kiv ng] G KiRIU KimDUii e’enitii giatg maib Kiv ng| eEiKii ¢t Nivi mgq
imU <"b hS¢ cici AtbK tjv mi* G-1i exg tiMi kidii ga” v"iq fciY Kii] A_P G-1i Kivi
mgq ik 1 fn TagiT GKeii G-ti exgil AiZpg Kii| dij G-tii Zjbig mU <vtbi PT AfbK
IbLZ Ges 1le”1Z ng| iU <'ib hiS¢, e'eliZ G-1i WIUKUBUT minith” tiii 1 ini verfb NbiZi kZ
kZ i k@ Kiv hig] WiUKUi @viv msniZ Wilv KiiDUiti feiY Kiv ng| KieiDUvi cti Kintii
tKvtor Astki iTgnTK Qie MVb Kti Ges ¢ g Wimtc Kii|

PT 14.4: imiU"<'b h3¢,

imiU”<tbi mnith™ Kixtii big wm”, i3emnx ikiv ev agbi, dmdm, teY BZ'w i iTguTK Qie cilq
hig] hKZ, dmdm Ges AWikiqi K'iYii ki@ Kivi KitR imiU”<"b e"etiZ ng| mil”<'itbi ciziea?
IPIKrmKiK 1UDgvi kbi@KiY, wWDgidii AKvi, Ae "b Ges iUDgrill cikeZx Ab™ iUm'tK Kx ciigy
Awd KiitQ zv wbarifYl mmh Kii| govi iU <vtbi mnith™ gi Ti0<i $FZfi tKitbr aitbi
i3ciZ, agbri djv Ges WDgitii Do iz madiK Ribv hig| wmiU™<vibi @iiv i3 mAijtb mgm'v AiQ
Kibr Zv1 Ribv hig| miaviYZ MFeZx gintjnt™ i iU ~<wb cixglv Kiv ng bi] iU ~<"vb cixglig 0WiB0
e’elZ ntj GJwRRIbZ verpaii mavebv 11g1Q]

GoAIAB

Magnetic Resonance Imaging

GgAIAB BstiRx Magnetic Resonance Imaging GiI msif[f3 3c| GgAAB hiS; kiSkijx
tPSRKITTT Ges TiWI Zivz e'envi Kii Kixtii tKitby “itbi ev AtYzi 1e 1Z cizies® Wh Kiv ng|
1bDKiq tPSa"K Abbi™ er Nuclear Magnetic Resonance Gi 1Z Ges imigioK buzZi Dci rfiE Kii
GgAIAB h3¢ KR Kfi| GB bizZ eenvi Kti tKitby AYi cKiZ madiK Z_" Ribv hig|
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GgAIAB ntjv e” imb Ges ibivc™ tiM 1bYq c=uZ] GB hiS¢ G-ti e Ab™ tKitby aitbi ieiKiY
e'envi Kiv ng br] kixfii th Astki GgAiAB <'b Kiv ng tmbib 1 1K cil3 mstKZiK GKiU
Kio(Dvi i i minith” crieiZZ Kii tmB Astki AZ'S U6 cizies MVb Kiv ng| ciZ'KiU ciziea” kidii
tKitbr vibi GK GKiU dwj ev Bimi giZi KIR Kti| Gfite AtbK, ji ciziea™ “Zyi Kiv ng, th, 1y
kixtii H Astki mKj “etk&tK diliq Zij|

PT 14.5: GgAIiAB hd,
GgAiiAB Gi gia'tg cifd ciziea™K cDi‘i GK GKiU dwji mi%2 Zjbi Kiv hig| hLb cDiU t_iK

GK GKU dwj IVithi ng, ZLb dwji md_ mf_ cDi%i tFZiit meUK t°Lv hig] GKBfite
GgAIAB Gi gia'tg cifd ctZ'Kil ciziea® kintii AF'Stii meikQ t7LiZ minih™ Kii |

citqi fhhowji gPKithy Ges ictVi €' g GgAAB e'enii Kii RLigi e ANiEZi ZxeZiibi‘cY Kivng| teY
Ges fgi* 1% (Spinal cord) Ie”1Z ciZiee® “Ziii Rb” GgAAB ntjy AZ'S gj el cixli]

BimiR

ECG

BimR ntjv BfjKIUKWWIMG (Electrocardiogram) kidi msiif3 3c| BimR Ggb GKiU 1iM 1bYq
criZ i mnith” ibgigZ fite tKitbr €131 nctEi % 1ZK Ges toikRibZ KihKjic chieflY Ki
hig] Aigiv Rub th, enntii tKitby DTichy QoiB UrhS¢, 1™ “e™I1ZK mstKZ Drcb Kti| GB "e™"1ZK
mstKZ UrhiS¢ 1 tfoiki ga’ i ig Qioiq cto, Gi dij urhS¢ msKiPZ ng| BimiR hiS¢ i minith™ Aigiv
GB Zior mstKZmgniK kbi® Kii| BmiR Gi mnith” Aigiv inictEl "™ thi niil Ges Q> ggzi crigic
KitZ cni| GiU inictEi gfa” i3cerni ctivf cgiy 1°q|

kidii werfb b "weZ Zior@ii ev BijKiUWmgn drhiS¢i terfb K 1 1K AMZ “e™izK
mstKZ 1K kb3 Kii| GnctEi GKIU madY Qie cieri Rb™ kiU BEjKIUW e'enii Kii ertiuU
“e™iZK mstKZiK kb@ Kiv ngq| ciZ’KiU niZ Ges citq GKiU Kti fgU PiliU Ges eiKr QqiU
BHjKIUW GinctEi cPxi eilei icb Kiv ng [IPT 14.6 ]| ciZ'KiU BEJKIUW Gviv msMniZ Zior
mstKZK tIKW Kivng| GB tIKW mgini gi”Z 3¢B ntjv B KIUKuW Mg |
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Nlugtration ol 4 palien? gelling an ECG *M

PT 14.6: BmR cv=1Z

m” gibili Rb™ ciZ'K BijKiUW 1 1K cifd3 Zior mstKiZi GKiU “fweK bKki K] hi™ tKithy
er3i UrhiS¢ fKitbv aitbi A NFueK Ae v j9 Kiv hig ZLb BijKiUWmgn § K cif3 bKky
“MfweK bKki 11K ifbZi nie]

maiYZ tKithy tiviMi enn'K j9TY thgb- efKi aocoub, AibgigZ 1 ~Z (r (b, etK e v BZ'W'1i
KiiY ibYg Kivi Rb™ BmiR cixqlv KitZ nq| GQiovl 1bqigZ cixqlvi Ask inimie thgb- Acitikibi
cte BmiRi minih” thlqv nq|

tnctEi th mKj A™vFeK cKiZ BimiRi gia’tg kbi@ Kiv hig G, 1jv niji-

1. tinctEi A vfueK 0" b thgb- tnctEi "0 tbi nii teik ev Kg er AibgigZ nij;
2. nU AWK hi maiZ ev iKQi~b cte msNiUZ niqiQ;

3. madmuiZ GncE A wr inctEi AKKii eo ntq hilgy]

GtUmtKuic

Endoscopy

GtUmtKic ejiZ maiYfite tKitbr 1KQi vFZti "LitK eSig] 1KS* GiUmKic ejiZ Agiv eiS
IPIKrmRIbZ KiitY er cigRib t7ini AFSi tKitr A% e MnVitK ewni t K chieqlY|
GtUmtKic htd¢ i giatg Aigiv kindii didi Avamgini AFSifM cinfly Kti _uK|

IPT 14.7: GIEmiKuc 3¢
GtOmiKic hiS¢, "W bj K, GI™i GKWUi ga” v iq eBfi t 1K tinki Kidii oo AfY. Adjy
fciY Kivng| AdjiK ZS<i vfZtii g Adjvi cY AFSIY cizdjibi gia'tg D¥aj Adju tiki
>n MnVti ctek Kii| GB Arjv tims er TizM T AYtK AitjuKZ Kii| WzZiq AtjiK 28« biji
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iFZi vig Adjii ciZdijZ Ask GKBfite idii Aim| cizdijZz Adjr ArfibT tjiYi ga'ig
IPIKrmiKi tPiEL ciek Kii| dij iPiKrmK cixqIYig AtY2i AF'Sti Ki NUIQ er nt'Q Zv 17LiZ citib]

GtOmiKuci giatg WPIKrmKMY Kixtii AFSti th tKitr aitYi A Tteia, 1Z, ¢ in Ges
A NFueK tKilerss cinlv Kii _iKb] wbaeiYZ verfb A% cixfly Kivi Rb” GtUmiKic e'eliZ nq|
G, ijvniji-

(K) dmdm, etKi tK™xq 1efiRb Ask; (L) oK " Jx, 1718¢, en™iS¢, el tKijb; (M) ¢1 cRbb A%%; (N)
D™i Ges fcjifm; (0) gT_uji AFSif; (P) biminYi Ges bitKi Pricitki mBbimmgn; (Q) Kib]
FIWIE_ine

Radiotherapy

fWIE_iwe k&@U BstiRx  ‘Radiation Therapy’ ki&i msif[f3 c| GWU e’envi Kti werfb fi
thgb- K'Y, BitgW MS’i A NvFueK cKiz, it3i 1KQ ewai PiKrmi Kiv ng| miaiiYZ
il _iwc D'PkiSmalb G-fi e'enii Kii KWwWii tKil afsm Kiti] GiU wDgyi tKitli AFSi—
WGbG (DNA) -tK afstmi gia'tg tKitli msLerx Kivi Y1gZi 1ebd Kti tdij| gjZt GiU nijy
tKatbr tiviMi iPIKrmig AigbmioKix (FZRIBEq) 1erKitY e“envi |

FiWI:_iwe ~Oaitbi: (1) enn'K exg ieikiY e ennK tiWlE_inc (2) AFSiY tfiWlE_iuc]

enn’K Tl _iwci 11T Kixtii enni t_tK D'Pki@malb G-fi, tKierg weiKiY, BijKUb er tcilb
exg e'enii Kiv nq| kistii th vtb wWDgviil Aer °Z, tmB 1" 1K 2K Kii exgil cigM Kiv ng| Gi
dij Kwii tKitli e Ges iefiRb f[gzi afsm ntq hig] G cipgig AT msL'K m™ tKall Tz 1
ng] Zel Aigit™i DITK nijy hZ Kg msL'K m tKiliK izM T Kii hZ terik msL'K K'wii tKiliK
afsm Kiv] nz0 T AraKisk m™ tKvl 1biR 1 K GB YliZ tgivgZ Kti tdij|

IPT 14.8: tIWIE_iwc hd¢,

AFSIY tiWIE iwci 19T timdK Kixdii tFZi 1 K tiWIE_iwe - 0qr ng] G cipgiq i
tZRi €q Zij c’v_ cibig inimie MnY Kii] A_ev BbiRKkibi giatg fiMi t7in fZRi €q Zij c’v_
ctek Kiitq > 1y ng| i#3i Kwitii 19T G Zij ¢t 1ZRV Eq dmdim, nifoi KwWitii 19T
tZRI'Eq +bikayg Ges BifgqW Kwitii 19T 1ZRI®OEq AdquiWb eenii Kiv ngq|] G ciugiK
enkst_iwc efj|
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BiUiU
ETT

BstiRi Exercise Tolerence Test Gi msif[f3 3¢ nijv ETT ey BiUW] DWncZ tirhid¢i GKiU cixdh
ntjv BIUIU] e'qig ev Abkijb PjiKijib tinctEi "e™"iZK mipugz ev KihKjic (0™ tbi i, 0 ggzy)
BiUiU cixqlvi gia'tg tiKW Kiv ng| GiU Amij AbkxjbiZ Ae *vq tii BimiR cixqlv] Ktivbvix Avix
tiviMi tiM ibi‘ctYi Rb™ G cixqwU LeB DcKvix] GB cixlvi mgq U~hiS¢ i Dei Abkijibi AiZii3
Pic ctgi Kiv ng| cixiwli gia'tg inctEi Kiibiix agbdZ mo AsikK Aei Ae™"y (Partial
Blockage) kbi@ Kiv ntq K| maiYZ iekitg 1Kv Ae *ig tiMi 17in G aitbi A NfueK Ae v
kb= Kivmae niq 11V bi|

IPT 14.9: B cirqly
cixvi mgq timdK GKiU v i eBmBIKj PijZ ejv ng A_er GKIU tUWIgj hiS¢ AbeiZ nilii
bt Kby 1™ 1y ng] Abkxjb Pji Ae "ig WPIKrmK tiibki BimiR tiKW Kiib] cixflvi mgg PiKii NYb
“iZ Ges Ziji Xij DcthiRtbi gia'tg usScK crotbi gvlv pgkt erxt Kiv ng| BiUIU cixflvi gia'tg
Abkxjtbi mgq timi GrhiS¢ th mKj ciiezb msNiUZ ng iPIKrmK tm, 1jv kbv® KitZ m9[g nb|

GhiR IMud

Angiography

GbiR IMid nijv Ggb GKIU ciziea” kZixi cixqlv thLtb Kixdii i3bwjKimgn t°Lii Rb™ G- i e'eni Kiv
ng| GB cixYivi gia'tg i3emntikiver agbr, tjymi*, eK I cmwiZ nigiQ K br ZvibYq Kivhig| i3bujiz
eK Ges i3buj mi* Ges Acm ” ntj kil 1531 NfueK cen 1eiNZ ng| GbiRIMg Kivi mgq 1iPIKrmK
tidd 1n GKIU Zij ¢™v_ GKiU mi* I bgbig biji ga’ 1"iq clek Kiifq t™b] Zij ¢ v 1UtK 0WB0 Ges
bjiuiK Kt Ui efj] GB WB e'endii dij i3emx bujKi iy G-tii mnih” “K'gb ng] GB WB cti
IKWor Ges gfTi gia'tg Kiri 1K fei niq hig] GKU ibi™ 6 clek 1™ 1 ga’ r"iq Kt UmiUtK b & agbr
el ikivi gta” ctek Kivtbr ng| ctek i WU ki th tKitby “wbi 13bujiZ niZ cii| e'elz WBIUIK
KLtbr KLtbi "emi”k™ er Contrast infmie ArfinZ Kiv ng|
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IPT 14.10: GhiR Mg
miaiiYZ th mKj KiitY sPiKrmKMY GbiR IMig Kivi civgk t°b, G, 1ju ntji-

(K) inctEi ennti agbrtZ eKR nij;

(L) aghx cmwiZ nij;

(M) \KWibi agbxi Ae *veSii Rb’;

(N) vkivi tKvtby mgm'i nij |

KLtbv KLty wPiIKrmKMY GhiR IMig Kivi mgq GKB mgiq miRvix QoB i3bwji efKi iPiKrmy Kii
_iKb| th tKSkij ev cipaig GhiR IMig Kivi mgg agbxi eK g3 Kivng ZiiK GhiR1cid efj|

ABImiUic Ges Gi e'envi

Isotopes and its uses

ABImMIEUIC, 11 njv GKIU b 6 tgitji gctf | ierfb FimsL'i ieiko GKB 1gitji cigiviK H fgiji
ABtmtUic etj] Awr tKithy tg¥tji ABimitUicmgin faUtbi msL'y mgib K, 1KS“ wbDUtbi msL'
lerfb ng| tKitbi cigiYi IbDKigim Aer”Z toiUfbi msLv fgSjiuiK Abbgic Kbi® Kii] 1K3*
bnzMZFite GKiU fgStji th tKtby msL'K 1bDUb WKiZ citi| tgétji wbDKigim AeiZ fclb Ges
1bDUtbi msL'vB nijv Gi FimsL'v] G KyitYB tKitby tg8tji ciZ'Kil ABtmitUitci FimsL'v ierfb ng|
D niY intmie Kietbi K_v ejv thiZ citi] Kietbi 1ZbiU ABimiUic 2C, PCGes'iC, hiti
FimsLyv h_yutg 12,13,14] Kietbi ciigiieK msLv 6, A ir ciZ'KiU Kieb cigiiZ QqU fcilb
AZQ| hii dij Kietbi ABImitUic,1jiZ h yutg 6,7Ges 81U 1bDUb ifgiQ]

PIKrmit 1T OciglY iPIKrmig) 1ZRiEq AiBImdUrtci e'icK e'enii iiqiQ| fZRi Eq ABimiUitci
cabz ~laitbi e'enii AitQ|

(K) tiM ibYiqi 191£T
(L) tiM wbivgtqi 1T
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fii Kixti tKitby b er AtY2 hiZKi K'wYvi WDgitii Do *iZ tZRi8Eq ABtmitUdci minith
kbi@ Kiv hig| tKieig-60 (“Co) ABimitUic 1K 1bMZ kiSkyjx Migr ik K'wii iPIKrmig e'eiiZ
nq| tKene-60 1 1K 1bMZ Mgy ikl mnith™ Acitikibi hS¢cwZ fiM Reey g3KiY Kiv nq|
_BitgW WS’ e MtUi A™vFueK erx RibZ tivtMi iPIKrmig ArtgiWb-131("'T) e'eiiz ng|
fUKIbikgig— 99m i 1bYigi Rb™ cigy wPiKrmiq elj eeliZ GKU tZRi@Eq ABimitUic] GiUi
minith” teY, iy i, cini Ges nitoi BigiRs e <"wbs malb Kiv ng| i#3i tkZ KiYKii AZ'aK eri
dij i3112Z (Blood-Leucaemia) tiviMi iPIKrmiq ZRiBEq dmdim-32 (**P) Gi dmidU e'eliZ nq|
cig 1PIKrmig ti wbYigi Rb™ wkivi ga” v"iq BbiRKkibi gia'tg tZRi €q ABimitUic tiwki ™n
ctek Kivtby ng| fii tKithv At%%i cixqlv Kiv nte Zvi Dci ibFi KiiB fZRi g c™v_ ibeiPb Kiy
ng|] GQov KiliqTiT, L msi g1y, KilcZ% “gib Ges IkitqI{T 1ZRi®Eq ABimitUitci e'icK e'envi
11gfQ]

Abkijbi

elibewPib ck

1] veAibx RMkP™ emi md_ tKib ielqil msik&?
i) emgn i ciZov
i) 1ZRiq fgitji e'envi
iii) Tt oMvd Awe@vi

IbiPi tKibiU mivVK?

K) i L) i bii
M) il iii N) i,ii I iii
2| X-ray idij! nitoi Qie 00 Ly hilqui Kii YR
K) nio X-ray Giiv Atf™" L) gismicik X-ray @viv AfF™"
M) Zi% “N" AfbK terk N) DP +f~b[gZimatb
3] m2 i3bwjkii etKR ciflv Kivi chi@i big nijill
K) GbiR IMig L) GhiR I cu+
M) BiUiU N) BimR
4] n~ O tbi nvi 1 Q" ggzv crigic Kivng Ki Devig?
K) Zior mstKZ mbi= Kti L) X-ray Gi gia'ig

M) 1bDKiq tPSeK Abbit™i gva‘tg N) k& Zi% e’envi Kii
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mRbkij ck

lebi PyPx gv niZ PEjiQb] tPK Avici Rb"1Zib 1baigZ Wi3itii KiQ hib| tKib GK giim Wi3vi

aityi mvkK Ae b 1 AKii Ribvi Rb™ ZutK GKIU cixqlv Kivi civgk 1™ jb] AvjUmtbwndi

gia’tg 1Zib cixqiwu Kivijb Ges Gi gia'tg W=vi &Y maliK 06 avibv jvF Kiib]|

K) Gg Al AB Gi cYijc Kx?

L) ABfmitUic_1jv GKiU tbr 6 tgitji iictF™ tKb?

M) &Y moltkK ~a6 aiYv juiF AvjUmibidi FigKy AvtjwPby Ki |

N) ighvi PPxi cixqlwU Ab™ tKvb iPiIKrmy chi®i gia'tg Kiv hite 1IK?-DEETT ~ciq] hi3 vl |
K. miaimY ck

1] tF5ZRMr 1 RieRMr Kx matY vfb ibgtg P1j?

2| Riec™v_ieAitbi mPbr Kxfite niji|

3] c’v_ieAutbi 1bgg, tjv tKb RieRMEZi 191ET cigM Kiv hig?

4] c™v_1eArtb RMIkP™ emi Aeib eYbi Ki |

5] Rieci_ieAitb Zvi Ae ib Ki?

6] gibet™n KLibi KLtbr hiS¢ 1 giZi APiIY Kii eWLv Ki |

7| gbet™n GKiU "Re h$¢,- Gi metql hi® il |

8] ¢ v ieAbi DMeZ hd¢cnz Kifite iPiKrmy 191£T KitR jiiM]

9] timibYiqi Rb™ e'eliZ KZ, tjvhS¢cnZi big ijL|

10] G- i Kx? tiMibYq I wPiKrmy t97£T Gi e’envi 1jL|

11] Aémtomid Krfite PiIKrmitqTET tiM ibYq Kii |

12| GgAIAB Gi gia'tg cifd ciZietai eYbr “vl |

13| BimiRi minith” tKithr tKitby 1M ibYq Kiv hig?

14] GtUmiKic hd¢ KiKitR e'eliZ ng?

15] PKrmitTET tiW1E_ine tKb e’enii Kiv ng?

16] BiUU GK aifbi BimiR cix[v- eYby Ki |

17] tKutby tKithr 191£T GoiR IMig Kiv ng?

18] ABtmitUic Kx? iPiKrmit 1T GiU Ki KiiR juih?
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