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JEE (ADVANCED) 2018

PAPER ¼isij½- 2
iz'u i=k 2 % vHk;fFkZ;ksa ds fy, vuqns'k

 iz'u i=k esa rhu (03) Hkkx gS % HkkSfrdh] jlk;u foKku ,ao xf.kr
 izR;sd Hkkx esa dqy vBkjg (18) iz'u gS tks rhu (03) [kaMks esa foHkkftr gS ¼[kaM 1, [kaM 2 vkSj 3 ½
 iz'u i=k esa iz'uksa dh dqy la[;k% pkSou (54)

 iz'u i=k 1 ds vf/kdre vad% ,d lkS vLlh (180)
[kaM 1 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk

[kaM 1 ¼vf/kdre vad% 24 ½
 bl [kaM esa Ng (06) iz'u gS
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd

fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%
iw.kZ vad % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA
vkaf'kd vad % +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA
vkaf'kd vad % +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj pqus gq,

  nksuksa fodYi lgh fodYi gSaA
vkaf'kd vad % +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk gqvk

  fodYi lgh fodYi gSA
'kwU; vad % 0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½
_.k vad % –2 vUl lHkh ifjfLFkfr;ksa esaA
 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS]

rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k
esa nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA
fcuk dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk
;k rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½]
–2 vad feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA

[kaM 1 ds iz'uksa dk mÙkj nsuk %
 fodYi ¼fodYiksa½ dk p;u djus d fy, ekmt (mouse) dk iz;ksx dj fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr

cVu ¼cVuksa½ ij fDyd djsaA
 pqus gq, fodYi¼fodYiksa½ dks vp;fur djus ds fy,] pqus gq, fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr cVu ¼cVuksa½

ij fQj ls fDyd djsa ;k pqus gq, lHkh fodYiksa dks ,d lkFk vp;fur djus ds fy, (Clear Response) cVu ij
fDyd djsaA

 fdlh iz'u ds igys ls ntZ fd;s x, mÙkj ds fodYi ¼fodYiksa½ dks cnyus ds fy,] ;fn vko';d gks rks] Clear
Response cVu ij fDyd djds pqus gq, lHkh fodYiksa dks vp;fur djsaA blds ckn fQj u;s fodYi¼fodYiksa½ dks
pqusA

 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd
djsaA

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd
djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA
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[kaM 2 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk
  bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA
izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr%

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy
U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %&
iw.kZ vad % +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA
'kwU; vad % 0 vU; lHkh ifjfLFkfr;ksa esaA

[kaM 2 ds iz'uksa dk mÙkj nsuk %
 vuqyXu daEI;wVj ekmt dk iz;ksx dj mÙkj nsus ds fy, fufnZ"V LFkku ij mÙkj ds :i esa la[;kRed eku dks vkWu

LØhu (ON-SCREEN) opqZvy U;wesfjd dhiSM (VIRTUAL NUMERIC KEPAD) ij fn, x, uacjksa ¼,ao@vFkok
fpUgksa½ ij fDyd dj ds ntZ djsaA

 mÙkj dks cnyus ds fy,] ;fn vko';d gks rks igys ntZ djs x;s mÙkj dks feVkus ds fy, Clear Response cVu
ij fDyd djsaA

 fdlh iz'u dks flQZ iqufoZpkj ds fym, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij
fDyd djsaA

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & NEXT cVu ij fDyd
djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA

[kaM 3 ds fy, funsZ'k% iz'uksa ds izdkj dk ewY;kadu ;kstuk
 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&IIA
 lwph–I vkSj lwph–II ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi

gh lgh lqesyu çnf'kZr djrk gSA
 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%&

iw.kZ vad % +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA
'kwU; vad % 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A
_.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA

[kaM 3 ds iz'uksa dk mÙkj nsuk %
 fodYi dk p;u djus d fy, ekmt (mouse) dk mik;ksx dj fodYi ds lkFk fn, x, lEcfU/kr cVu ij fDyd

djsaA
 pqus gq, fodYi dks vp;fur djus ds fy, pqus gq, fodYi ds lkFk fn, x, lEcfU?kr cVu ij fQj ls fDyd djsa ;k

(Clear Response) cVu ij fDyd djsaA
 pqus gq, mÙkj dks cnyus ds fy,] fdlh vkSj fodYi ds cVu ij fDyd djsA
 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd

djsaA
 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA
mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA
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PART-I : PHYSICS

[kaM 1 ¼vf/kdre vad% 24½
 bl [kaM esa Ng (06) iz'u gSA
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd

fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk %

iw.kZ vad : +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA
vkaf'kd vad : +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA
vkaf'kd vad : +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj

pqus gq, nksuksa fodYi lgh fodYi gSaA
vkaf'kd vad : +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj

pquk gqvk fodYi lgh fodYi gSA
'kwU; vad : 0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½
_.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA

 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS]
rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k esa
nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA fcuk
dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk ;k
rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½] –2 vad
feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA

1. nzO;eku (mass) m dk ,d d.k 'kq:vkr esa ewy fcanq (origin) ij fojkekoLFkk esa gSA d.k ij ,d cy yxkus ls og
x-v{k ij pyus yxrk gS vkSj d.k dh xfrt mtkZ (kinetic energy) K, le; ds lkFk dK/dt = t ds vuqlkj
ifjofrZr gksrh gS] tgk¡  ,d mfpr foekvksa okyk /kukRed fu;rkad (positive constant) gSA fuEufyf[kr dFkuksa esa
ls dkSu lk ¼ls½ lgh gS ¼gSa½ \
(A) d.k ij yxk;k x;k cy fu;r (constant) gS
(B) d.k dh pky le; ds lekuqikfrd (proportional) gS
(C) d.k dh ewy fcanq ls r; dh x;h nwjh] le; ds lkFk js[kh; rjhds ls (linearly) c<+rh gS
(D) cy laj{kh (conservative) gS

Ans. (ABD)

Sol.
dv

mv
dt

 =
dk

dt
 = t

v dv =
m


 t dt

2v

2
 =

m

 2t

2
 v   t

dv

dt
 = fu;r  F = fu;r

dx

dt
  t  x   t2
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2. eku yhft, fd ,d ';ku (viscous) nzo ds ,d cM+s VSad (tank) esa ,d iryh oxkZdkj IysV (thin square plate)

rSj jgh gSA VSad esa nzo dh Å¡pkbZ h, VSad dh pkSM+kbZ ls cgqr de gSA rSjrh gqbZ IysV dks ,d fu;r (constant)  osx
u0 ls {kSfrt fn'kk esa [khapk tkrk gSA fuEufyf[kr dFkuksa esa ls dkSu lk ¼ls½ lgh gS ¼gSa½ \
(A) nzo ds }kjk IysV ij yxk;k x;k izfrjks/kd cy (resistive force) h ds O;qRØekuqikfrd (inversely

proportional) gS
(B) nzo ds }kjk IysV ij yxk;k x;k izfrjk/skd cy IysV ds {ks=kQy ij fuHkZj ugha djrk gS
(C) VSad dh Q'kZ (floor) ij yxrk gqvk Li'kZjs[kh; izfrcy (tangential/shear stress) u0 ds lkFk c<+rk gS
(D) IysV ij yxus okys Li'kZjs[kh; izfrcy nzo dh ';kurk (viscosity)  ds lkFk js[kh; rjhds ls (linearly) cnyrh
gS

Ans. (ACD)

Sol.
h

F



u0

f =  A
dv

dy

=  A 0u

h

3. z-v{k ds lekarj ,d vuar yEckbZ dh iryh vpkyd (non-conducting) rkj ij ,dleku js[kh; vkos'k ?kuRo
(uniform line charge density)  gSA ;g rkj R f=kT;k okys ,d irys vpkyd xksyh; dks'k (spherical shell) dks
bl izdkj Hksnrk gS fd vkdZ (arc) PQ, xksyh; dks'k ds dsUnz O ij 120° dk dks.k cukrh gS] tSlk fd fp=k esa
n'kkZ;k x;k gSA eqä vkdk'k dk ijkoS|qrkad (permittivity of free space) 0 gSA fuEufyf[kr dFkuksa esa ls dkSu lk
¼ls½ lgh gS ¼gSa½ \

(A) dks'k ls xqtjus okyk oS|qr ¶yDl (electric flux) 03R /  gS
(B) oS|qr {ks=k (electric field) dk z-?kVd (z-component) dks'k ds i`"B (surface) ds lHkh fcUnqvksa ij 'kwU; gS
(C) dks'k ls xqtjus okyk oS|qr ¶yDl  (electric flux) 02R /  gS
(D) oS|qr {ks=k (electric field) dks'k ds i`"B ds lHkh fcUnqvksa ij yEcor (normal) gS

Ans. (AB)

Sol. Qenc =  3  R  = enc

0 0

Q 3 R


 
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4. ,d rkj dks ,d ledks.k f=kHkqt ds vkdkj esa eksM+ dj f Qksdl nwjh (focal length) okys ,d vory niZ.k
(concave mirror) ds lkeus j[kk x;k gS] tSlk fd fp=k esa n'kkZ;k x;k gSA pkj fodYi fp=kks a esa ls dkS lk ¼ls½ fp=k
eqM+s gq;s rkj ds izfrfcEc dk lgh vkdkj xq.kkRed rjhds ls n'kkZrk gS ¼n'kkZrs gSa½ ? ¼;s fp=k Ldsy (scale) ds vuqlkj
ugha gSaA½

(A) (B)

(C) (D)
Ans. (B)
Sol.

f

2
f C

P

P

oLrq dk dks.k 45º gS ,oa lHkh fcUnqvksa ds fy, Qksdl iznf'kZr ugh gSA NksVs dks.k ds fy, mÙkj 'C' gS ijUrq 45º ds
fy, mfpr fodYi B gSA
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5. ,d jsfM;ks,fDVo {k; Jà[kyk (decay chain) esa 232
90 Th ukfHkd] 212

90 Pb ukfHkd esa {kf;r gksrk gSA bl {k; izØe

(process) esa mRlftZr gq, (emitted)  vkSj – d.kksa dh la[;k Øe'k% N vkSj N gSaA fuEufyf[kr dFkuksa esa ls dkSu

lk ¼ls½ lgh gS ¼gSa½ ?

(A) N= 5 (B) N= 6 (C) N= 2 (D) N= 4

Ans. (AC)

Sol. 232 212 4 0
90 82 2 1Th Pb x He y e  

2x – y = 8

4x = 20

6. vuquknh ok;q&LraHk (resonating air column)  ds ,d iz;ksx esa /ofu dh pky ekius ds fy, 500 Hz dh vko`fÙk
okys ,d Lofj=k f}Hkqt (tuning fork) dk mi;ksx fd;k tkrk gSA vuqukn uyh esa ty dk Lrj cnydj ok;q LraHk
dh yEckbZ cnyh tkrh gSA nks mÙkjksÙkj (successive) vuqukn] ok;q LrEHk dh yEckbZ 50.7 cm vkSj 83.9 cm ij
lqus tkrs gSaA fuEufyf[kr dFkuksa esa ls dkSu lk ¼ls½ lgh gS ¼gSa½ ?
(A) bl iz;ksx ls fu/kkZfjr /ofu dh pky 332 ms–1 gS
(B) bl iz;ksx esa vaR; la'kks/ku (end correction) 0.9 cm gS
(C) /ofu rjax dh rjaxnS/;Z (wavelength) 66.4 cm gS
(D) 50.7 cm ij lqus tkus okyk vuqukn] ewy xq.kkof̀Ùk (fundamental harmonic) gS

Ans. (AC)

Sol. (2n + 1)
4


 = 50.7 cm +e

(2n + 3)
4


 = 83.9 cm +e

n = 1 e = – 0.9 cm ds iz;ksx }kjk
 = 66.4 cm
v = f = 332 m/s

[kaM 2 ¼vf/kdre vad% 24)

 bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA
 izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr%

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy
U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %&
iw.kZ vad : +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA
'kwU; vad : 0 vU; lHkh ifjfLFkfr;ksa esaA

7. ,d Bksl {kSfrt ry (solid horizontal surface)  rsy dh ,d iryh ijr (thin layer) ls <dk (covered) gqvk gSA
nzO;eku (mass) m = 0.4 kg dk ,d vk;rkdkj xqVdk (rectangular block) bl ry ij fojkekoLFkk esa gSA
1.0 N s ifjek.k dk ,d vkosx (impulse) xqVds ij t = 0 le; ij yxk;k tkrk gS ftlds QyLo:i xqVdk x-v{k
(x-axis) ij v(t) = v0e

–t/ osx ls pyus yxrk gS] tgk¡ v0 ,d fLFkj jkf'k gS vkSj  = 4s gSA le; t =  ij] xVds
dk foLFkkiu (displacement)  __________ehVj gSA e–1 = 0.37 ysaA

Ans. 6.30
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Sol. v0 =
J

m
 =

1

0.4
 =

5

2
m/s

s = v0
–t /

0
e

  dt

= v0  (1 – e–1)

=
5

2

 
 
 

 (4) (0.63) = 6.30 m

8. ,d xsan dks Hkwfe (ground) ij {kSfrt ry (horizontal surface)  ls 45° ds dks.k ij iz{ksfir (projected)  fd;k
tkrk gSA xsan 120m dh vf/kdre Å¡pkbZ ij igq¡p dj Hkwfe ij okil ykSV vkrh gSA Hkwfe ls igyh ckj Vdjkus ds
mijkar xsan dh xfrt ÅtkZZ (kinetic energy) vk/kh gks tkrh gSA Vdjkus ds rqjar ckn xsan dk osx {kSfrt ry ls
30° dk dks.k cukrk gSA Vdjkus ds ckn xsan ___________ ehVj dh vf/kdre Å¡pkbZ ij igq¡prh gSA

Ans. 30 m
Sol.

u

45º
120m = H

30º
ux

vuy

K2 =
1

2
mu2 y

x

U

U
 = tan30º =

1

3

H =
2 2u sin 45º

2g
3 uy = ux.

=
2u

4g
 = 120m Kf =

1

2
mu2 =

1

2
m 2 2

x y(u u )

Kf =
1

2
Ki


1

2
m 2 2

x y(u u )  =
1

2
 x

1

2
mu2

 2 2
x yu u  =

2u

2

 ux = 3 uy dk iz;ksx djus ij

 3 2 2
y yu u  =

2u

2

 2
yu  =

2u

8

h =
2
yu

2g
 =

2u

16g
 =

1

4

2u

4g

 
 
 

 =
H

4
 =

120

4
 = 30 m

9. ,d d.k] ftldk nzO;eku (mass) 10–3 kg vkSj vkos'k (charge) 1.0 C gS] 'kq:vkr esa fojkekoLFkk esa gSA le; t = 0

ij ;g d.k ,d fo|qr~ {ks=k (electric field) 0
ˆE(t) E sin t i 


ds izHkko esa vkrk gS] tgk¡ E0 = 1.0 NC–1 gS vkSj

 = 103 rad s-1 gSA d.k ij dsoy fo|qr~ cy (electrical force) dk gh izHkko ekfu;sA rc ijorhZ, (subsequent)

le; ij d.k dh vf/kdre pky ____________ ms–1 gSA
Ans. 2.00
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Sol. E = qE0 sint = m
dv

dt
v

0

dv = 0qE

m

/

0

sin t
 

 dt

v = 0qE

m
/

0(– cos t) 

= – 0qE

m
((–cos) – (–cos0)) = 02qE

m
= 2m/s

10. ,d py dqaMyh xSYosuksehVj (moving coil galvanometer) esa 50 Qsjs (turns) gSa vkSj gj Qsjs dk {ks=kQy (area)

2 × 10–4 m2 gSA xSYosuksehVj esa mifLFkr pqEcd ls 0.02T dk pqEcdh; {ks=k (magnetic field) mRiUu gksrk gSA
fuyacu rkj (suspension wire) dk ,asBu fu;rkad (torsional constant) 10–4 Nm rad–1 gSA xSYosuksehVj esa /kkjk
cgus ds le;] ;fn dqaMyh 0.2 rad ?kwerh gS rks xSYosuksehVj esa iw.kZ iSekuk fo{ksi (full scale deflection) gksrk gSA
xSYosuksehVj dh dqaMyh dk izfrjks/k 50gSA bl xSYosuksehVj dks 0 – 1.0 A dh jsUt (range) esa /kkjk ds ekiu djus
;ksX; ,d ,sehVj (ammeter) ds :i esa ifjofrZr djuk gSA blds fy, ,d 'kaV (shunt) izfrjks/k dks xSYosuksehVj ls
ik'oZØe (parallel) esa la;ksftr djuk iM+rk gSA bl 'kaV izfrjks/kd dk eku __________ vkse (ohms) gSA

Ans. 5.56 or 5.55
Sol. N = 50

A = 2 × 10–4 m2 C = 10–4, R = 50 , B = 0.02 T,  = 0.2 rad
Ni AB = C

ig =
4

4

C 10 0.2

N AB 50 2 10 0.02





 


  
= 0. 1 A
ig × G = (i – ig) S
0.1 × 50 = (1 – 0.1) × S
5 = 0.9×S

S =
50

9


11. ,d bLikr ds rkj] ftldk O;kl (diameter) 0.5 mm gS vkSj ;ax xq.kkad (Young’s modulus) 2 × 1011 Nm–2 gS]
ls M nzO;eku (mass)  dk ,d Hkkj yVdk;k tkrk gSA Hkkj yVdkus ds ckn rkj dh yEckbZ 1.0 m gSA bl rkj ds
var esa 10 Hkkxksa okyk ,d ofuZ;j iSekuk (vernier scale)  yxk;k tkrk gSA bLikr ds rkj ds ikl ,d vkSj lanHkZ
(reference) rkj gS ftl ij 1.0 mm vYirekad (least count)  okyk ,d eq[; iSekuk (main scale) yxk gqvk
gSA ofuZ;j iSekus ds 10 Hkkx eq[; iSekus ds 9 Hkkxksa ds cjkcj gSaA 'kq:vkr esa] ofuZ;j iSekus dk 'kwU; eq[; iSekus ds
'kwU; ls laikrh (coincident) gSA ;fn bLikr ds rkj ij yVdk;k x;k Hkkj 1.2 kg ls c<+k;k tkrk gS] rks eq[; iSekus
ds Hkkx ls laekrh gksus okyk ofuZ;j iSekus dk Hkkx __________ gSA g = 10 ms–2 vkSj  = 3.2 ysaA

Ans. 3

Sol.  = F

Ay


 = 2–4

11

1.2x10x1

5x10
x2x10

2

 
 

 
gy djus ij ge izkIr djrs gS
 = 0.3 mm

pqafd ofuZ;j dSfyij dk vYirekad 0.1mm gSA blfy, ofuZ;j iSekus dk rhljk fpUg eq[; iSekus ds lkFk lEikrh

gksxkA
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12. ,d ijekf.od vkn'kZ xSl (monatomic ideal gas) ds ,d eksy dk vk;ru (volume), :)ks"e izlkj (adiabatic

expansion) ls] vius vkjafHkd eku dk vkB xquk c<+ tkrk gSA lkoZf=kd xSl fu;rkad (universal gas constant)

R dk eku 8.0 J mol–1 K–1 ysaA ;fn xSl dk vkjafHkd rkieku 100 K gks] rks bl izfØ;k esa xSl dh vkarfjd ÅtkZ
(internal energy) __________ twy (Joule) ls de gks tkrh gSA

Ans. 900 J
Sol. T V–1 = Tf (8V)–1

 Tf  = 5
–1

3

T

(8)

 =
T

4

U = nCv T =
f

2
 nRT  =

f

2
1.R.

–3T

4
 
 
 

=
3

–
2

x 8 x
3

4
 x 100

= –900 J
decrease in internal energy is 900 J.
vkUrfjd ÅtkZ esa deh 900 J gSA

13. ,d izdk'k fo|qr~ (photoelectric) iz;ksx esa 200 W 'kfä (power) okyk ,d lekarj ,do.khZ izdk'k fdj.k iqat
(a parallel beam of monochromatic light) iw.kZ :i ls vo'kksf"kr djus okys ,d mRltZd (perfectly absorbing

cathode) ij fxjrk gSA mRltZd ds inkFkZ dk dk;Z&Qyu (work function) 6.25 eV gSA izdk'k dh vko`fÙk] nsgyh
vkof̀Ùk (threshold frequency)  ls FkksM+h gh vf/kd gS] ftlls mRlftZr gksus okyh izdkf'kd bysDVªkuksa
(photoelectrons) dh xfrt ÅtkZ (kinetic energy)  ux.; gSA eku yhft, fd izdk'k fo|qr~ mRltZu n{krk
(photoelectron emission efficiency) 100% gSA mRltZd vkSj laxzkgd (anode)  ds chp 500V dk foHkokUrj
(potential difference) yxk;k tkrk gSA mRlftZr gksus okys lHkh bysDVªku laxzkgd ij vfHkyEc vkifrr (normal

incidence) gksdj vo'kksf"kr gks tkrs gSaA bysDVªkuksa dh laxzkgd ij VDdj ls F = n × 10–4 N dk cy yxrk gSA
n dk eku __________ gSA bysDVªku dk nzO;eku (mass) me = 9 × 10–31kg gS vkSj 1.0 eV = 1.6 × 10–19J gSA

Ans. 24.00

Sol. mRlftZr bysDVªksu dh la[;k 200W
N

6.25eV


bysDVªksu ds js[kh; losax esa ifjoZru fd nj = F = N 2mk

F =
19

200

1.6 6.25 10 
 × 31 1929 10 1.6 10 500    

= 24.00

14. ,d gkbMªkstu&tSlk vk;fur (hydrogen-like ionized) ijekuq dk ijek.kq Øekad (atomic number) Z gSA bl
ijek.kq esa ,d gh bysDVªku gSA bl ijek.kq ds mRltZu&LisDVªe (emission spectrum) esa] n = 2 ls n = 1 laØe.k
(transition) ls mRiUu gksus okys Q+ksVkWu (photon) dh ÅtkZ] n = 3 ls n = 2 laØe.k ls mRiUu gksus okys Q+ksVkWu dh
ÅtkZ ls 74.8 eV vf/kd gSA gkbMªkstu ijek.kq dh vk;uu ÅtkZ (ionization energy) 13.6 eV gSA Z dk eku
__________ gSA

Ans. 3

Sol. 13.6 Z2 1
1

4

  
 

 = 74.8 eV + 13.6 z2 1 1

4 9

  
 

 13.6 × Z2 11

18

 
 
 

 = 74.8

 Z2 = 9  Z = 3
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[kaM 3 ¼vf/kdre vad% 12)

 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&II

 lwph–I vkSj lwph–II ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi
gh lgh lqesyu çnf'kZr djrk gSA

 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%&

iw.kZ vad : 3 ;fn flQZ lgh fodYi gh pquk x;k gSaA
'kwU; vad : 0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A
_.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA

15. fofHkUu vkos'k forj.kksa (charge distributions) ls mRiUu gksus okys fo|qr~ {ks=k (electric field) E dk ,d fcUnq P(0,

0, d) ij ekiu fd;k tkrk gS vkSj bl fo|qr~ {ks=k E dh d ij fuHkZjrk vyx&vyx ik;h tkrh gSA lwph&I esa E vkSj
d ds chp esa vyx&vyx lEcU/k (relations) fn;s x;s gSaA lwph&II fofHkUu izdkj ds vkos'k forj.kksa vkSj muds LFkkuksa
dks crkrh gSaA lwph&I ds Qyuksa dk lwph&II  ls lEcaf/kr vkos'k forj.kksa ls lqesy dhft;sA

lwph-I lwph-II
P. E, d fuHkZj ugha djrk gS 1. ewy fcanq (origin) ij fcUnq vkos'k (point

charge) Q
Q. E  1/d 2. ,d y?kq f}/kqzo (small dipole) ftldk

fcanq vkos'k Q tks (0, 0, ) ij gS vkSj –

Q tks (0, 0, –) ij gSA ekfu, 2 << d

R. E  1/d2 3. vuar (infinite) yEckbZ dk ,dleku
js[kh; vkos'k ?kuRo (uniform linear

charge density)  okyk rkj tks x-

v{k ls lEikrh (coincident) gS
S. E  1/d3 4. vuar yEckbZ ds ,dleku js[kh; vkos'k

?kuRo okys nks rkj tks x-v{k ds lekarj
gSaA (y = 0, z = ) okys rkj ij +

vkos'k ?kuRo gS rFkk (y = 0, z = –) okys
rkj ij – vkos'k ?kuRo gSA ekfu, 2
<< d

5. ,d leku vkos'k ?kuRo (uniform

surface charge density) dk vuar
lery pknj (infinite plane sheet) tks
xy-ry ls lEikrh gS

→ → → →(A) P  5; Q  3, 4; R  1; S  2
→ → → →(B) P  5; Q  3; R  1, 4; S  2

(C) → → → →P  5; Q  3; R  1, 2; S  4
(D) → →P  4; Q  2, → →3;   R  1; S  5

Ans. (B)

Sol. (1) fcUnqor~ vkos'k dh fLFkfr esa E =
2

KQ

d

(2) f}/kzqo dh fLFkfr esa E =
3

Kp

d
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(3) vUur js[kh; vkos'k ds fy, E =
2K

d



(4)



d

+ –

r



2k

r




2k

r




E =
2 2

K k
cos

r d

 
 

 
 =

2 2d 




 =
2 2

4k

(d )






~
2

2k

d



(5) E =
02




16. M nzO;eku, (mass) okys ,d xzg (planet) ds nks izkdf̀rd mixzg (natural satellites) nks o`Ùkh; d{kksa esa ifjØe.k
(revolve) dj jgs gSaA mixzgksa ds chp xq:Rokd"kZ.k cy (gravitational attraction) dh mis{kk dhft,A igyk mixzg]
ftldk nzO;eku m1, d{kh; pky v1] dks.kh; laosx (angular momentum) L1, xfrt ÅtkZ (kinetic energy) K1

vkSj vkorZ dky (period of revolution) T1 gS] R1 f=kT;k okyh d{kk esa LFkkfir gSA nwljk mixzg] ftldk nzO;eku
m2, d{kh; pky v2] dks.kh; laosx L2, xfrt ÅtkZ K2 vkSj vkorZ dky T2 gS] R2 f=kT;k okyh d{kk esa LFkkfir gSA
;fn m1/m2 = 2 vkSj R1/R2 = 1/4 gks] rks lwph-I esa fn;s x;s vuqikrksa dk lqesy lwph-II esa nh x;h la[;kvksa ds lkFk
djsaA

lwph-I lwph-II
P. 1

2

v

v

1. 1

8

Q. 1

2

L

L

2. 1

R. 1

2

K

K

3. 2

S. 1

2

T

T

4. 8

→ → → →(A) P  4; Q  2; R  1; S  3
→ → → →(B) P  3; Q  2; R  4; S  1

(C) → → → →P  2; Q  3; R  1; S  4
(D) → → → →P  2; Q  3; R  4; S  1

Ans. (B)

Sol. (P) v0 =
GM

R

1

2

v

v
 = 2

1

R

R
 =

2

1
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(Q) L = mvR

1

2

L

L
= 1

2

m

m
 = 1

2

v

v
 = 1

2

R

R
 =

2

1
 x

2

1
 x

1

4
 = 1

(R) KE =
GMm

R

1

2

K

K
 = 1

2

m

m
 x 1
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17. ,dijekf.od vkn'kZ xSl (monatomic ideal gas) dk ,d eksy (one mole), pkj Å"ekxrh; izØeksa
(thermodynamic process) ls xqtjrk gS] tSlk fd uhps PV O;oLFkk fp=k (schematic diagram) esa n'kkZ;k x;k
gSA ;gk¡ fn, x;s izØeksa esa ,d lenkch; (isobaric), ,d levk;rfud (isochoric), lerkih; (isothermal) vkSj
,d :)ks"e (adiabatic) gSaA lwph-I esa fn, x, izØeksa dk lwph-II esa fn, x, laxr dFkuksa ls lqesy djsaA

lwph-I lwph-II
P. izØe-I esa 1. xSl }kjk fd;k x;k dk;Z 'kwU; gS
Q. izØe-II esa 2. xSl dk rkieku ugha cnyrk gS
R. izØe-III esa 3. xSl vkSj ifjos'k ds chp Å"ek izokg ugha

gksrk gS
S. izØe-IV esa 4. xSl }kjk fd;k x;k dk;Z 6 P0V0

→ → → →(A)  P  4; Q  3; R  1; S  2 → → → →(B)  P  1; Q  3; R  2; S  4
(C) →P  3; → → →   Q  4; R  1; S  2 (D) → → → →P  3; Q  4; R  2; S  1

Ans. (C)

Sol. (P) izØe -1 :}ks"e gS (Q = 0)

(Q) izØe -2 lenkch; gS

w = 6P0V0,

(R) izØe -3 levk;rfu; gS

W = 0

(S) izØe -4 lerkfi; gS (T = fu;r)
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18. uhps nh x;h lwph-I esa] ,d d.k ds pkj fofHkUu iFk] le; ds fofHkUu Qyuksa (functions) ds :i esa fn;s x;s gSaA bu
Qyuksa esa  rFkk  mfpr foekvksa okys /kukRed fu;rkad (positive constants) gSa] tgk¡  A izR;sd iFk esa d.k
ij yxus okyk cy ;k rks 'kwU; gS ;k laj{kh (conservative) gSA lwph-II esa d.k dh ik¡p HkkSfrd jkf'k;ksa dk fooj.k
fn;k x;k gS % p

 js[kh; laosx (linear momentum) gS] L

ewy fcanq (origin) ds lkis{k dks.kh; laosx (angular

momentum) gS] K xfrt ÅtkZ (kinetic energy) gS, U fLFkfrt ÅtkZ (potential energy) gS vkSj E dqy ÅtkZ
(total energy)  gSA lwph-I ds izR;sd iFk dk lwph-II esa fn;s x;s mu jkf'k;ksa ls lqesy dhft;s] tks ml iFk ds fy,
laj{kh (conserved) gSaA

lwph-I lwph-II
P. ˆ ˆr(t) t i tj   

 1. p


Q. ˆ ˆr(t) cos t i sin tj     
 2. L



R. ˆ ˆr(t) (cos t i sin tj)    
 3. K

S. 2ˆ ˆr(t) t i t j
2


  

 4. E

5. E

(A) → → → →P  1, 2, 3, 4, 5; Q  2, 5; R  2, 3, 4, 5; S  5
(B) →P  1, 2, 3, 4, 5; → → →    Q  3, 5; R  2, 3, 4, 5; S  2, 5

→ → → →(C)  P  2, 3, 4; Q  5; R  1, 2, 4; S  2, 5
→ → → →(D)  P  1, 2, 3, 5; Q  2, 5; R 2, 3, 4, 5; S  2, 5

Ans. (A)

Sol. (P) V


 = fu;r a 0
 →P  1, 2, 3, 4, 5

(Q) 2a r 
  d.k dk iFk nh?kZo`rkdkj gS →Q  2, 5;

(R) 2a r 
  d.k dk iFk o`rkdkj gS →R  2, 3, 4, 5

V


= fu;r
(S) a


 = fu;r →S 5


