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PAPER ¼isij½- 1
iz'u i=k 1 % 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 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

[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 nks (02) vuqPNsn gSA izR;sd vuqPNsn ij vk/kkfjr nks (02) iz'u fn, x, gSaA
 izR;sd iz'u ds fy, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi gh lgh mÙkj dks fufnZ"V djrk gSA
 izR;sd iz'u ds fy, ml fodYi dks pqusa tks lgh mÙkj dks fufnZ"V djrk gS
 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 esa

[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) ds ,d d.k dh fLFkfrt ÅtkZ (potentital energy) v(r) = kr2/2 gS, tgk¡ r ,d fu;r fcUnq (fixed

point) O ls d.k dh nwjh gS vkSj k mfpr foekvksa (dimensions) okyk ,d /kukRed fu;rkad  (positive constant)

gSA ;g d.k fcUnq O ds lkis{k f=kT;k okyh ,d o`Ùkh; d{kk  (circular orbit) esa ?kwe jgk gSA ;fn d.k dh pky gS
vkSj fcUnq O ds lkis{k blds dks.kh; laosx (angular momentum) dk ifjek.k (magnitude) gS] rks fuEufyf[kr
dFkuksa esa ls dkSulk (ls) lgh gS (gSa)?

(A)
k

R
2m

  (B)
k

R
m

  (C) 2L mkR (D) 2mk
L R

2


Ans. (BC)

Sol. U =
2kr

2
 F kr 
 

2mv
kR

R
   v =

k
R

m

dksf.k; losax L = mvR = 2mk R
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2. 1.0 kg nzO;eku (mass) dh ,d oLrq le; t = 0 ij ewy fcUnq (origin) ij fojkekoLFkk eas gSA bl oLrq ij ,d cy F


= (at î + ) yxk;k tkrk gS] tgk¡  = 1.0 Ns− 1 vkSj  = 1.0 N gSA le; t = 1.0s ij ewy fcUnq ds lkis{k oLrq ij
yxus okyk cy vk?kw.kZ (torque) 

 gSA fuEufyf[kr dFkuksa eas ls dkSulk (ls) lgh gS (gS) ?

(A)
1

| | Nm
3

 

(B) cy vk?kw.kZ 
 ek=kd lfn'k (unit vector) k̂ dh fn'kk esa gSA

(C) le; t =  1s ij oLrq dk osx 11 ˆ ˆv (i 2 j)ms
2

 
 gSA

(D) le; t =  1s ij oLrq ds foLFkkiu dk ifjek.k 1
m

6
gSA

Ans. (AC)
Sol. m = 1kg

ˆ ˆma F ti j  


(1) ˆ ˆa t i j 


dv ˆ ˆt i j
dt

 


2t 1ˆ ˆ ˆ ˆv i tj i j
2 2

   


3 2t tˆ ˆs i j
6 2

 


1 1ˆ ˆs(t 1) i j
6 2

  


r F  


=
1 1ˆ ˆ ˆi j i j
6 2

         
=

1 1ˆ ˆ ˆ ˆ( i j) ( j i )
6 2

   =
1 1 2 1ˆ ˆ ˆ ˆk k k k
6 2 6 3


   

|| =
1

3
 , t = 1 sec ij

3. ,d vkUrafjd f=kT;k oky ,dleku ds'kuuyh (uniform capillary tube) dks Å/okZ/kj rjhds ls (vertically) ikuh ls
Hkjs ,d chdj (beaker) essa Mqck;k tkrk gSA ds'kuyh esa ikuh] chdj ds ikuh ds i`"B (water surface) eas ] h Å¡pkbZ
rd mBrk gSA ikuh dh i`"B ruko (surface tenstion) gSA ikuh vkSj ds'kuyh dh nhokj ds chp dk lEidZ dks.k
(angle of contact) gSA esfuLdl (meniscus) esa mifLFkr ikuh ds nzO;eku (mass) dh mis{kk dhft,A fuEufyf[kr
dFkuksa esa ls dkSulk (lsa) lgh gS  (gSa) ?
(A) ,d fn, x;s inkFkZ ls cuh ds'kuyh dk r c<+kus ls de gksrk gSA
(B) ,d fn, x;s inkFkZ ls cuh ds'kuyh esa, i`"B ruko ij fuHkZj djrk gSA
(C) ;fn ;g ç;ksx ,d fu;r Roj.k (constant acceleration) ls Åij tkus okyh fy¶V (lift) eas fd;k tkrk gS] rks
de gksrk gSA
(D) lEidZ dks.k ds lekuqikfrd (proportional) gSA

Ans. (AC)

Sol. h =
2 cos

gr

 


tc fy¶V Åij fd rjQ fu;r Roj.k ls xfr'khy gS h =
2 cos

(g a)r

 
 
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4. uhps n'kkZ;s x;s fp=k esa S1 vkSj S2 dqaft;ksa (switches) dks le; t = 0 ij ,d lkFk cUn fd;k tkrk gS vkSj ifjiFk
(circuit) esa /kkjk cgus yxrh gSA nksuksa cSVfj;ksa (batteries) ds fo|qrokgd&cy (electromotive force ; emf) dk
ifjek.k leku gS vkSj mudk /kqzo.k (polarity) fp=k esa n'kkZ;k x;k gSA nksuksa çsjdksa (inductors) ds chp vU;ksU; çsjdRo
(mutual inductance) dh mis{kk dhft,A ;fn e/; esa fLFkr rkj esa /kkjk  vius ifjek.k max ij le; t =  ij
igq¡prh gS rks fuEufyf[kr dFkuksa esa ls dkSulk (ls) lgh gS  (gSa)?

(A) max
V

2R
  (B) max

V

4R
  (C)

L
n2

R
   (D)

2L
n2

R
  

Ans. (BD)

Sol.

R L R 2L

VV
i1 i2

i (chp okys rkj esa /kkjk) = i1 – i2

=
Rt Rt

L 2L
V V

1 e 1 e
R R

    
     

   

=
Rt Rt

2L L
V

e e
R

  
 

 

imax ds fy, :
d

( i) 0
dt

 


Rt Rt

L 2L
V R R

e e 0
R L 2L

  
   

 


Rt Rt

L 2L
1

e e
2

 




Rt

2L
1

e
2


 & t =

2L
n2

R


  rFkk imax =
V

4R
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5. nks vuUr yEckbZ ds lhs/ks rkj xy-ry esa x = ±R js[kkvksa ij j[ks gq, gSA x = +R ij j[ks gq, rkj esa 1 vkSj x = – R ij
j[ks gq, rkj esa 2 fLFkj (constant) /kkjk;sa cg jgh gSA f=kT;k dk ,d o`Ùkkdkj ik'k (circular loop), ftldk dsUnz
(0, 0, 3R ) gS ] bl çdkj yVdk gqvk gS fd ik'k dk ry xy-ry ds lekUrj gSA ik'k esa ,d fLFkj /kkjk
(constant current) cg jgh gSA ik'k ds Åij ls ns[kus ij ik'k esa /kkjk dh fn'kk nf{k.kkorZ  (clockwise) gSA
vuUr yEckbZ ds rkj esa /kkjk dks /kukRed (positive) ekuk tkrk gS ;fn ;g ek=kd lfn'k (unit vector) + ĵ dh fn'kk
esa gSA pqEcdh; {ks=k B


ds ckjs esa fuEufyf[kr dFkuksa esa ls dkSul (ls) lgh gS  (gSa)?

(A) ;fn 1 =  2, gks rks ewy fcUnq rks ewy fcUnq (0, 0, 0) ij B


'kwU; ugha gks ldrk gSA
(B) ;fn 1 > 0 vkSj 2 < 0 gks rks ewy fcUnq  (0,0,0) ij B


'kwU; gks ldrk gSA

(C) ;fn 1 < 0 vkSj 2 > 0 gks rks ewy fcUnq  (0,0,0) ij B


'kwU; gks ldrk gSA
(D) ;fn 1 = 2 gks rks ik'k ds dsUnz ij pqEcdh; {ks=k dk -?kVd dk eku gSA

Sol. (ABD)
oy; ds dkj.k ewy fcUnq ij pqEcdh; {ks=k

   
2

0 0
3

I R Iˆ ˆK K
16R2 8R

   
   


rkjks ds dkj.k ewy fcUnq ij pqEcdh; {ks=k

= 0 1 0 2I I
K̂

2 R 2 R

  
   

I1 rFkk I2 dks fpUg lfgr j[kus ij

;fn I1 = I2 gks rks  0
0

I ˆB K
16R


 



;g 'kwU; gks ldrk gS
;fn I1 < 0, I2 > 0

gks rks  0 1 2
0

I I .I ˆB K
2 R 16R

   
   

  



;g 'kwU; ugh gks ldrk gS
(D)

B1

B2

Bring

B1 = B2

z-v{k ds vuqfn'k pqEcdh; {ks=k dsoy oy; ds dkj.k gS

B = 0i

2R


, z fn'kk esas gS
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6. ,d ijekf.od vkn'kZ xSl (monatomic ideal gas) dk ,d eksy fp=k esa n'kkZ;s x;s pØh; çØe (cyclic process)

ls xqtjrk gS (tgk¡ V vk;ru gS rFkk T rkieku gS) A fuEufyf[kr dFkuksa eas ls dkSulk (ls) lgh gS (gSa) ?

(A) çØe  ,d levk;rfud (isochoric) çØe gSA
(B) çØe  esa xSl Å"ek dks vo'kksf"kr (absorbs) djrh gSA
(C) çØe V esa xSl Å"ek dks fu"dkflr (releases) djrh gSA
(D) çØe  vkSj çØe  (isobaric) ugha gSA

Ans. (BCD)
Sol. izØe II lerkfi; izlkj gS

 Å"ek /kukRed gS
izØe IV lerkfi; izlkj gS
 Å"ek _.kkRed gS

[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. A


vkSj B


nks lfn'k jkf'k;k¡ gS] tgk¡ A


=  î vkSj B


 =  (cost î  + sin t ĵ ) gSA ;gk¡  ,d fLFkjkad (constant) gS
vkSj  = /6 rad s − 1 gSA ;fn | A


 + B


| = 3 | A


– B


| çFke ckj le; t =  ij gksrk gS] rks  dk eku lSadMksa
(constant) eas] __________ gSA

Ans. 2.00

Sol. ˆA ai


 and rFkk ˆ ˆB acos t i asin tj   


| A B | 3 | A B |  
   

2 2(a acos t) (asin t)     = 3 2 2(a acos t) (asin t)   


t t

2cos 3 2sin
2 2

 
  

t 1
tan

2 3


 

t
n

2 6

 
  
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t n
12 6

 
  

t = (12n 2)s
= 2s, 10s, 14s ...................

8. nks vkneh ,d {kSfrt lh/kh js[kk (horizontal straight line) ij ,d gh fn'kk esa xfreku gSA vkxs okys vkneh dh
pky 1.0 ms− 1 gS vkSj ihNs okys vkneh dh pky 2.0 ms− 1 gS ,d rhljk vkneh mlh {kSfrt js[kk ls 12 m dh Å¡pkbZ
ij bl çdkj [kM+k gS fd rhuksa vkneh ,d gh Å/okZ/kj ry (vertical plane) eas gSA nksauks xfreku vkneh 1430 Hz

vkof̀Ùk okyh ,d tSlh lhfV;k¡ ctk jgs ok;q esa /ofu dh pky 330 ms–1 gSA tc xfreku vknfe;ksa ds chp dh nwjh
10 m gS ] mlh iy fLFkj vkneh mu nksauks ls leku nwjh ij gSA ml iy] fLFkj vkneh }kjk lquh x;h foLianvksa dh
vkof̀Ùk (frequency of beats) __________ Hz gSA

Ans. 5.00
Sol.

12m

S2S1 2m/s
1m/s

x

O

 
5m

1

v
f f

v 2cos

     
2

v
f f

v cos

     
foLiUn vkoZfr = f1 – f2

=
fvx3cos

(v – 2cos )(v cos )


  


2f cos

v


 = 5

9. ,d o`Ùkkdkj oy; (ring) vkSj ,d o`Ùkkdkj pdrh (disc), ,d vkur cy (inclined plane) ds 'kh"kZ ij vxy&cxy
(side by side) fojkekoLFkk esa gSA vkur ry] {kSfrt ry (horizontal plance) ls 60° dk dks.k cukrk gSA nksuksa
oLrq, ,d gh iy] U;wure nwjh okys iFk ij fcuk fQlys yksVuk (rolling without slipping) vkjEHk djrh gSA ;fn
nksukssas oLrqvksa ds {kSfrt ry ij igq¡pus dk le;kUrj (2 – 3) / 10 s, gks rks vkur ry ds 'kh"kZ dh Å¡pkbZ
________ ehVj gSA g = 10 ms− 2 ysaA

Ans. 0.75

Sol. acm =
2 2

2 2

3g
gsin 2

K K
1 1

R R




 

ring

3g
3g2a

1 1 4
 



disc

3g
g2a

1 31
2

 

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ring

2h
2.

4h 4 16h3t
3g3g 3 3g

4

  

disc

2h
2.

4h 3 4h3t
g g g3
3

  

16h 4h h 16
t 4

3g g g 3

 
      

 

h 4
2

g 3

 
  

 

h 2 3
2

g 3

 
   

 

h
2 1

3
 

h 1

3 2
  

3
h 0.75m

4
 

10. ,d dekuh&xqVdk fudk; (spring-block system) ,d ?k"kZ.k jfgr Q'kZ (frictionless floor) ij fojkekoLFkk esa gS]
tSlk fd fp=k eas n'kkZ;k x;k gSA dekuh fLFkjkad (spring constant) 2.0 Nm− 1 gS vkSj xqVds dk nzO;eku (mass)

2.0 kg gSA dekuh ds nzO;eku dh mis{kk dhft,A 'kq:vkr es dekuh vrfur (unstretched) voLFkk eas gSA ,d nwljk
xqVdk ] ftldk nzO;eku 1.0 kg gS vkSj pky 2.0 ms–1 gS] igys xqVds ls çR;kLFk la?kê (elastic collision) djrk gSA
bl la?kê ds ckn 2.0 kg dk xqVdk nhokj ls ugha Vdjkrk gSA tc dekuh la?kê ds ckn igyh ckj viuh vrkfur
fLFkfr esa okil vkrh gS ] rc nksauks xqVdksa ds chp dh nwjh ____________ ehVj gksxhA

Ans. 2.09
Sol. VDdj ds igys

1 kg 2 kg
2 m/s

VDdj ds ckn

1 kg 2 kg

V2 V1

V1 + V2 = 2 .....(1)
2V1 – V2 = 4 .....(2)
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3V1 = 4  1

4
V

3
 V2 = 2 –

4 2

3 3
  m/s

t =
T

2
 =

2 2

2 2


 =  sec.

nwjh = V2 =
2

3

 
 
 

22

7

 
 
 

m =
44

m
21

= 2.09

11. rhu ,dleku la/kkfj=kksa (identical capacitors) C1, C2 vkSj C3 eas çR;sd dh /kkfjrk 1.0 F gS vkSj 'kq:vkr eas rhuksa
la/kkfj=kksa vukosf'kr (uncharged) gSA rhuksa la/kkfj=kksa dks] tSlk fd fp=k esa n'kkZ;k x;k gS] ,d ifjiFk (circuit) esa
tksM+k x;k gS vkSj mlds ckn C1 eas r lkis{k ijkoS|qrkad (relative permittivity) dk ,d ijkoS|qr (dielectric) inkFkZ
iw.kZr% Hkjk tkrk gSA lsy (cell) dk fo|qr okgd cy (electromotive force, emf), V0 = 8V gSA 'kq:vkr eas dqath
(switch) S1 cUn gS vkSj dqath S2 [kqyh gSA la/kkfj=k C3 ds iwjh rjg vkosf'kr (charged) gksus ds ckn] ,d gh iy ls
,d lkFk (simultaneously) dqath S1 dks [kksy fn;k tkrk gS vkSj dqath S2 dks cUn dj fn;k tkrk gSA tc lHkh
la/kkfj=k lkE;koLFkk (equilibrium) eas vk tkrs gS] rc la/kkfj=k C3 ij 5C dk vkos'k ik;k tkrk gSA r dk eku
____________ gSA

Ans. 1.50
Sol.

V0 = 8V

r

S2

V0

CV0 – q

q

–q

q

–q

q

0

r

CV q q q

C C C


 


 = 0 0CV q

5
C



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5 =
r

q 1
1

C

 
  

8C – q = 5C

= 3
r

1
1

 
  

q = 3C

5

3
 = 1 +

r

1




r

1


 =

2

3

r =
3

2
 = 1.5

12. xy-ry ds y > 0 oky Hkkx eas ,dleku pqEcdh; {ks=k (uniform magnetic field) B1 k̂ gS vkSj y < 0 okys Hkkx esa
,dleku pqEcdh; {ks=k B2 k̂ gSA ,d /kukRed vkosf'kr d.k (positively charged particle) dks ewy fcUnq (origin) ls t
= 0 le; ij v0 = ms− 1 dh pky ls  +y-v{k dh fn'k eas ç{ksfir fd;k tkrk gS  (projected), tSlk fd fp=k eas
n'kkZ;k x;k gSA bl ç'u esa xq:Rokd"kZ.k dh mis{kk dhft,A le; t = T ij d.k x-v{k dks uhps ls igyh ckj ikj
djrk gSA ;fn B2 = 4B1 gks rks T le;kUrjky eas x-v{k dh fn'kk eas d.k dh vkSlr pky (average speed)

____________ ms− 1 gSA

Ans. 2.00
Sol. ;fn vkSlr pky x-v{k ds vuqfn'k yh tk;s

0
1

1

mv
R

qB
 , 0 0

2
2 1

mv mv
R

qB 4qB
 

R1 > R2

x-v{k ds vuqfn'k nwjh x = 2(R1 + R2) =
0

1

5mv

2qB

dqy le; =
1 2 1 1 1

m m m m 5 m

qB qB qB 4qB 4qB

    
   

vkSlr pky dk ifjek.k =
0

1

1

5mv

2qB
2m / s

5 m

4qB



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13. lw;Z dk çdk'k] ftldh rhozrk (intensity) 1.3 kWm− 2 gS] ,d irys mÙky ysal (convex lens) ij vfHkyEcor~ rjhds
ls vkifrr gksrk gS (incident nornally) ysal dh Qksdl nwjh (focal length) 20 cm gS ysal }kjk gksus okyh çdk'k dh
ÅtkZ ds {k; dh mis{kk dhft, vkSj eku yhft, fd ysal dk }kjd eki  (aperture size) mldh Qksdl nwjh ls cgqr
de gSA ysal ds nwljh rjQ] 22 cm dh nwjh ij çdk'k dh vkSlr rhozrk _________ kWm− 2 gSA

Ans. 130.00
Sol.

20 cm

0

A0

2cm

0
A0

2

0

0

A 2 1

A 20 100

    
 

 0
0

A
A

100
 

20 0
0 0

0

A
100 130kW /m

A

100


     

14. leku yEckbZ ijUrq vyx&vyx f=kT;kvksa okys nks csyukdkj pkyd (cylinders conductors) Js.khØe eas (in series)

nks Å"ek'k;ksa (heat baths) ds chp esa tksM+s x, gS] tSlk fd fp=k esa n'kkZ;k x;k gSA bu Å"ek'k;vksaa dk rkieku T1 =

300K vkSj T2 = 100K gSA cM+s pkyd dh f=kT;k NksVs pkyd dh f=kT;k dh nksxquh gSA NksVs pkyd dh Å"ek
pkydrk (thermal conductivities) K1 gS vkSj cM+s pkyd dh Å"ek K2 gSA ;fn LFkk;h voLFkk (steady state) esa]
csyuksa ds laf/k  (junction) dk rkieku 200K gks] rc K1/K2 dk eku __________ gksxkA

Ans. 4.00
Sol. pqfd Å"ek izokg dh nj leku gS vr%

1

300 – 200

R
=

2

200 – 100

R

R1 = R2  1

1 1

L

K A
 = 2

2 2

L

K A

 1

2

K

K
 = 2

1

A

A
 = 4
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[kaM 3 ¼vf/kdre vad % 12)

 bl [kaM esa nks (02) vuqPNsn gSA izR;sd vuqPNsn ij vk/kkfjr nks (02) iz'u fn, x, gSaA
 izR;sd iz'u ds fy, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi gh lgh mÙkj dks fufnZ"V djrk

gSA
 izR;sd iz'u ds fy, ml fodYi dks pqusa tks lgh mÙkj dks fufnZ"V djrk gSA
 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 esa

vuqPNsn “X”
fo|qrpqEcdh; fl)kUr ds vuqlkj fo|qr vkSj pqEcdh; ifj?kVukvksa (phenomena) ds chp lEcU/k gksrk gSA blfy,
fo|qr vkSj pqEddh; jkf'k;ksa ds foekvksa (dimensions) eas Hkh lEcU/k gksus pkfg, A fuUufyf[kr ç'uksa esa [E] vkSj [B]

Øe'k% fo|qr vkSj pqEcdh; {ks=kksa dh foekvksa dks n'kkZrs gS] tcfd [0] vkSj [0] Øe'k% eqDr vkdk'k (free space) dh
ijkoS|qrkad (permittivity) vkSj pqEcd'khyrk (permeability) dh foekvksa dks n'kkZrs gSA [L] vkSj [T] Øe'k% yEckbZ vkSj
le; dh foek;sa gSA lHkh jkf'k;k¡ SI ek=kdksaa (units) eas nh x;h gSA
(vuqPNsn “X”, ij nks ç'u vk/kkfjr gS] uhps fn;k x;k ç'u muesa ls ,d gSA)

15. [E] vkSj [B] ds chp eas lEcU/k gS

(A) [E] = [B] [L] [T] (B) [E] = [B] [L]− 1 [T] (C)  [E] = [B] [L] [T]− 1 (D) [E] = [B] [L]− 1 [T]− 1

Ans. (C)

Sol. foek ds inksa esa

qE = qvB

E = vB

[E] = [B] [LT–1]

16. [0] vkSj [0] ds chp eas lEcU/k gS

(A) [0] = [0] [L]2 [T]− 2  (B) [0] = [0] [L]− 2 [T]2 (C) [0] = [0]
− 1 [L]2 [T]− 2 (D) [0] = [0]

− 1 [L]− 2 [T]2

Ans. (D)

Sol. C =
0 0

1

 

C2 =
0 0

1

 

0 = 0 . C2

[0] = [ 0 ]–1 L–2 T2
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vuqPNsn “A”
;fn lHkh LorU=k jkf'k;ksa (independent quantities) dh ekiu =kqfV;k¡ (measurement errors) Kkr gks] rks fdlh
fuHkZj jkf'k (dependent quantity) dh =kqfV dk ifjdkyu (calculation) fd;k tk ldrk gSA bl ifjdyu eas Js.kh
çlkj (series expansion) dk ç;ksx fd;k tkrk gS vkSj bl çlkj dks =kqfV (error) ds igys ?kkr (first power) ij
:fUMr (truncate) fd;k tkrk gSA mnkgj.k Lo:i] lEcU/k z = x/y eas ;fn vkSj x,y vkSj z dh =kqfV;k Øe'k% x, y

and z gks rks
1

x x x x y
z z 1 1

y y y x y


                

1
y

1
y


 

 
 

 dk Js.kh izlkj] y/y esa igys ?kkr rd] y
1

y

 
 
 
 gSA Lor=k jkf'k;ksa dh vkisf{kd =kqfV;kW (relative

errors) lnSo tksM+h tkrh gSA blfy, z dh =kqfV gksxhA
x y

z z
x y

  
   

 
mijksDr ifjdyu esa x/x << 1, y/y << 1 ekus x;s gSaA blfy, bu jkf'k;ksa dh mPprj ?kkrsa (higher powers)

misf{kr gSaA
(vuqPNsn “A” ij nks iz'u vk/kkfjr gSa] uhps fn;k x;k iz'u muesa ls ,d gSA)

17. ,d foek&jfgr (dimensionless) jkf'k  dks ekidj] ,d vuqikr (ratio)
(1 a)

r
(1 a)





dk ifjdyu djuk gSA ;fn 

dh ekiu dh =kqfV a (a/a << 1) rks r ds ifjdyu dh =kqfV r D;k gksxh ?

(A)
2

a

(1 a)




(B)

2

2 a

(1 a)




(C)

2

2 a

(1 a )




(D)

2

2a a

(1 a )




Ans. (B)

Sol.
dr

da
 =

2

(1 a)(–1) – (1– a)

(1 a)




 dr =
2

–2dr

(1 a)

18. ,d ç;ksx ds vkjEHk eas jsfM;ks,fDVo ukfHkdksa dh la[;k 3000 gSA ç;ksx ds igys 1.0 lSdaM esa 1000 ± 40 ukfHkdksa dk
{k; gks tkrk gSA ;fn |x| << 1 gks rks x ds igys ?kkr rd n(1 + x) = x gSA {k;kad (decay constant)  ds fu/kkZj.k esa
=kqfV , s− 1, esa gS
(A) 0.04 (B) 0.03 (C)  0.02 (D)  0.01

Ans. (C)
Sol. N = N0e

–t

nN = nN0 – t

ds lkis{k vodyu djus ij
1 dN

N d
 = 0 – t

d =
dN

Nt
 =

40

2000 1
 = 0.02


