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MAX. MARKS: 186        TIME: 3 HRS. 

PAPER-2  : INSTRUCTIONS TO CANDIDATES 

 Question paper-2 has three (03) parts : Physics, Chemistry and Mathematics. 

 Each part has a total of eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-3). 

 Total number of questions in Question Paper-2 are : Fifty Four (54) and Maximum Marks are One Hundred Eighty Six (186). 

Type of Questions and Marking Schemes 

SECTION 1 (Maximum Marks : 32) 

 This section contains EIGHT (08) questions. 

 Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 

  For each question, choose the option(s) corresponding to (all) the correct answer(s). 

 Answer to each question will be evaluated according to the following marking scheme. 

 Full Marks  : +4  If only (all) the correct option(s) is (are) chosen. 

 Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

 Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct. 

 Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option. 

 Zero Marks  :   0 If none of the options is chosen (i.e. the question is unanswered). 

 Negative Marks : –1 In all other cases.  

 

SECTION 2 (Maximum Marks : 18) 

 This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE. 

 For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the 

place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to TWO 

decimal places. 

  Answer to each question will be evaluated according to the following marking scheme : 

 Full Marks  : +3  If ONLY the correct numerical value is entered. 

 Zero Marks  :   0  In all other cases. 
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SECTION 3 (Maximum Marks : 12) 

 This section contains TWO (02) List-Match sets. 

 Each List-Match set has TWO (02) Multiple Choice Questions. 

 Each List-Match set has two lists : List-I and List-II. 

 List-I has Four entries (I),(II), (III) and (IV) List-II has Six entries (P),(Q), (R ), (S), (T) and (U). 

 FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of these four options satisfies 

the condition asked in the Multiple Choice Question. 

 Answer to each question will be evaluated according to the following marking scheme : 

 Full Marks  : +3  If ONLY the option corresponding to the correct combination is chosen. 

 Zero Marks  :   0  If none of the options is chosen (i.e. the question is unanswered). 

 Negative Marks : –1 In all other cases. 

 

Answering Questions : 

 To select the option(s), use the mouse to click on the corresponding button(s) of the option(s). 

 To deselect the chosen option(s) for the questions of SECTION-1 click on the button(s) of the chosen option(s) again or click on the 

Clear Response button to clear all the chosen options.  

 To deselect the chosen option for the questions of SECTION-3, click on the button of the chosen option again or click on the Clear 

Response button to clear the chosen option. 

 To change the option(s) of a previously answered question of SECTION-1 and SECTION-3 first deselect as given above and then 

select the new option(s) 

 To answer questions of SECTION-2 use the mouse to click on numbers (and/or symbols) on the on-screen virtual numeric keypad to 

enter the numerical value in the space provided for answer. 

 To change the answer of a question of SECTION-2 first click on the Clear Response button to clear the correct answer and then 

enter the new numerical value.  

 To mark a question ONLY for review (i.e. without answering it). Click on the Mark for Review & next button. 

 To mark is question for review (after answering it), click on Mark for Review & Next button - the answered question which is also 

marked for review will be evaluated. 

 To save the answer click on the Save & Next button, the answered question will be evaluated. 
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PART-I : PHYSICS  

SECTION 1 (Maximum Marks : 32) 

 This section contains EIGHT (08) questions. 

 Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 

  For each question, choose the option(s) corresponding to (all) the correct answer(s). 

 Answer to each question will be evaluated according to the following marking scheme. 

 Full Marks  : +4  If only (all) the correct option(s) is (are) chosen. 

 Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

 Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct. 

 Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option. 

 Zero Marks  :   0 If none of the options is chosen (i.e. the question is unanswered). 

 Negative Marks : –1 In all other cases.  

[kaM 1 ¼vf/kdre vad% 32½ 

 bl [kaM esa vkB (08) iz'u gSA

 izR;sd iz'u 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,] fn, gq, fodYiksa esa ls lgh mÙkj ¼mÙkjksa½ ls lacf/kr fodYi ¼fodYiksa½ dks pqfu,A

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;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 nksauks             

        pqus gq, 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 gS½A 

  _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA 
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1. An electric dipole with dipole moment )ĵî(
2

p0   is held fixed at the origin O in the presence of an uniform 

electric field of magnitude E0. If the potential is constant on a circle of radius R centered at the origin as 

shown in figure, then the correct statement(s) is/are: (0 is permittivity of free space. R>>dipole size) 

 f}/kqo vk?kw.kZ ¼dipole moment) )ĵî(
2

p0    ds ,d fo|qr f}/kzqo ¼electric field) dks ewyfcUnq  O  ij ifjek.k E0   ds 

,dleku fo|qr {ks=k esa n`<+ j[krs gSaA ;fn] fp=kkuqlkj] ewyfcUnq O ij dsfUær ,d R f=kT;k  okys oÙ̀k ij foHko fu;r 

jgrk gS rc fuEufyf[kr dFkuksa esa ls dkSu lk¼ls½ lgh gSa \ (eqDr vkdk'k dk ijkoS|qrkad 0  gS rFkk R>> f}/kzqo vkdkj) 

 

 

(1) The magnitude of total electric field on any two points of the circle will be same. 

(2) Total electric field at point A is AE


= )ĵî(E2 0   

(3) 

3/1

00

0

E4

p
R 










  

 (4) Total electric field at point B is BE


 = 0 

(1) fn;s x;s oÙ̀k ij fdUgha nks fcUnqvksa ij dqy fo|qr {ks=k dk ifjek.k ,dleku gSA 

(2) fcUnq A ij dqy fo|qr {ks=k AE


= )ĵî(E2 0   

(3) 

3/1

00

0

E4

p
R 










  

 (4) fcUnq B ij dqy fo|qr {ks=k BE


 = 0 gSA 

Ans. (3,4) 

Sol. R ≫ dipole size 

 circle is equipotential 

 So, Enet Should be  to surface so 
3

0

r

kp
 = E0  r = 

3/1

0

0

E

kp








 

 At point B net electric field will be zero.  

EB = 0 

 (EA)Net = 
3

0

r

kp2
 + E0 = 3E0 
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 Electric field at point A ]ĵî[E
2

3
E 0A 


 

 (EB)Net = 0     

   

 

 

 

2. A thin and uniform rod of mass M and length L is held vertical on a floor with large friction. The rod is 

released from rest so that it falls by rotating about its contact-point with the floor without slipping. Which 

of the following statement(s) is/are correct, when the rod makes an angle 60° with vertical? 

[g is the acceleration due to gravity] 

yEckbZ L ,oa æO;eku M dh ,dleku iryh NM+ dks vkf/kd ?k"kZ.k okys ry ij yEcor~ j[krs gSaA bldks fLFkj voLFkk 

esa NksM+us ij ;g ry ds laidZ fcUnq ds ifjr% ?kwers gq, fcuk fQlys fxjrh gSA tc ;g NM+ Å/okZ/kj ls 60° dks.k 

cukrh gs rc fueufyf[kr dFkuksa esa ls dkSu lk¼ls½ lgh gS¼gSa½ [g xq:Roh; Roj.k gS] 

(1) The angular acceleration of the rod will be 
L

g2
 

(2) The normal reaction force from the floor on the rod will be 
16

Mg
 

 (3) The radial acceleration of the rod's center of mass will be 
4

g3
 

(4) The angular speed of the rod will be 
L2

g3
 

 

 

(1) NM+ dk dks.kh; Roj.k 
L

g2
 gksxkA  

(2) ry ds yEcor~ NM+ ij izfrfØ;k (normal reaction) cy 
16

Mg
 gksxkA 

 (3) NM+ ds æO;eku dsUæ (center of mass) dk f=kT; Roj.k (radial acceleration) 
4

g3
 gksxkA 

(4) N+M dh dks.kh; xfr 
L2

g3
 gksxh 

Ans. (2,3,4)  
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Sol.     

 

 

at =L/2 

L/4 

L/4 
L/2 

O 

treat as hinged 

60° 

ar 

 
 K + U = 0 

 U
2

1 2
0   

 







4

L
mg

3

mL

2

1 2
2

 

 
L2

g3
  

  aradial = 
4

g3

2

L

L2

g3

2

L2     = 0 

  = 
L4

g33

3

L
m

60sin
2

L
mg

2



    º60cos

2

L
60sin

2

L
a 2

v 





  

  av = 
8

g3

2

3

8

g33
    

16

g6

16

g9
av   

  mg – N = mav       N = 
16

mg
 

 

3. A free hydrogen atom after absorbing a photon of wavelength agets excited from the state n = 1 to the 

state n = 4. Immediately after that the electron jumps to n = m state by emitting a photon of wavelength 

e. Let the change in momentum of atom due to the absorption and the emission are pa and pe 

respectively. If a/e = 1/5, which of the option(s) is/are correct? 

 [Use hc = 1242 eV nm ; 1 nm = 10–9 m, h and c are Plank's constant and speed of light, respectively] 

 ,d LorU=k gkbMªkstu ijek.kq a rjaxns/;Z ds ,d QksVku dks vo'kksf"kr djds n = 1 voLFkk ls n = 4 voLFkk esa pyk 

tkrk gSA blds rqjar i'pkr~ ijek.kq e rjaxnS/;Z dk QksVkumRltZudjrs gq, n = m voLFkk esa vk tkrk gSA eku yhft;s 

fd vo'kks"k.k rFkk mRltZu ds nkSjku ijek.kq ds laosx esa ifjorZu Øe'k% pa rFkk pe gSaA ;fn a/e = 1/5 gS] rc 

fuEufyf[kr fodYiksa esa dkSu lk¼ls½ gh gSa ¼gSa½? 

 [fn;k gS hc = 1242 eV nm ; 1 nm = 10–9 m, tgk¡ h Iykad fu;rkad vkSj c izdk'k dh xfr gS] 

(1) The ratio of kinetic energy of the electron in the state n = m to the state n = 1 is 1/4 

(2) m = 2 

 (3) pa/pe = 1/2 

(4) e = 418 nm 

(1) bysDVªkWu dh xfrt ÅtkZvksa dk voLFkk n = m ls voLFkk n = 1 esa vuqikr ¼ gSA 

(2) m = 2 

 (3) pa/pe = 1/2 

(4) e = 418 nm 

Ans. (1,2) 
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Sol. 
5

1

16

1
1

16

1

m

1

EE

EE 2

14

m4

e

a 












 

 on solving  

 gy djus ij 

 m = 2 

 e = 
36.13

161242




487 nm 


4

1

2

1

K

K
2

2

1

2   as kinetic energy is proportional to 
2n

1
 

 
4

1

2

1

K

K
2

2

1

2   pwafd xfrt ÅtkZ 
2n

1
ds lekuqikrh gSA 

4. In a Young's double slit experiment, the slit separation d is 0.3 mm and the screen distance D is 1 m.  

A parallel beam of light of wavelength 600 nm is incident on the slits at angle  as shown in figure. On 
the screen, the point O is equidistant from the slits and distance PO is 11.0 mm. Which of the following 
statement(s) is/ are correct? 

 ,d ;ax ds f}f>jhZ iz;ksx esa f>fjZ;ksa ds chp dh nwjh d =0.3 mm rFkk insZ dh nwjh D = 1 m gSA ,d lekarj izdk'k iqat 
ftldk rjaxnS/;Z 600 nm gS f>fjZ;ksa ij dks.k ls vkifrr gksrk gS tSlk fd fp=k eas n'kkZ;k x;k gSA insZ ij fcUnq O 

f>fjZ;ksa ls leku nwjh ij gS rFkk PO =11.0 mm gSA fuEufyf[kr dFkuksa esa ls dkSu lk¼ls½ lgh gS¼gSa½? 

P 

O 



D 

d 

y 

x 

Screen 

 
(1) For  = 0, there will be constructive interference at point P. 

(2) For  = 

36.0

 degree, there will be destructive interference at point P. 

(3) For  = 

36.0

 degree, there will be destructive interference at point O. 

(4) Fringe spacing depends on . 

(1)  = 0 ds fy, fcUnq P ij fouk'kh O;frdj.k gksxkA 

(2)  = 

36.0

 fMxzh ds fy, fcUnq P ij fouk'kh O;frdj.k gksxkA 

(3)  = 

36.0

 fMxzh ds fy;s fcUnq O ij fouk'kh (destructive) O;frdj.k gksxkA 

(4) fÝatksa ds chp dh nwjh ij fuHkZj djrh gSA 

Ans. (2) 
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Sol.  

P 

O 

S1S2 = d 



 D 

y 

dsin dsin

d 



 

 x = dsin + dsin 

 ,  : small angle sin ~ tan = 
b

y
 

 x = d + 
D

dy
  

 (1)  = 0 x = dy/D = 
1000

113.0 
 = 33 × 10–4 mm 

 x in terms of  = 







6

4

10600

1033
= 

2

11
 

 as x = 
2

)1n2(


  

 There will be destructive interference.   

 (2) x = 0.3mm × mm1039
1000

mm11mm3.0

180

36.0 4








 

 39 × 10–4 =  
2

1010600
1n2

39 




 

 n = 7  

 There will be destructive interference  

 (3) x = 3mm × nm6000
180

36.0






 

 600 nm = n 

 n = 1 

 Constructive interference  lEiks"kh ;frdj.k 

 (4) Fringe width does not depend on . 

 fÝUt pkSM+kbZ ifjofrZr ugha gksxhA 
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5. Three glass cylinders of equal height H = 30 cm and same refractive index n = 1.5 are placed on a 

horizontal surface as shown in figure. Cylinder  has a flat top, cylinder  has a convex top and cylinder 

 has a concave top. The radii of curvature of the two curved tops are same (R = 3m). If H1, H2 and H3 
are the apparent depths of a point X on the bottom of the three cylinders, respectively, the correct 
statement(s) is/are: 

 fp=kkuqlkj rhu dk¡p ds csyu ftudh Å¡pkbZ H = 30 cm rFkk viorZukad n = 1.5 gS dks ,d {kSfrt lrg ij j[kk x;k 
gSA csyu dh Åijh lery] csyu dh Åijh lrg mÙky rFkk csyu dh Åijh lrg vory gSA nksuksa oØh; 
lrgksa dh oØrk f=kT;k leku rFkk R = 3m gSA ;fn rhuksa csyuksa ds uhps mifLFkr ,d fcUnq X dh vkHkklh xgjkb;k¡ 
H1, H2 rFkk H3 gSa rks fuEufyf[kr dFkuksa esa ls dkSulk¼ls½ lgh gS ¼gSa½ \ 

 

X

H 

X 

H 

X

H 

III 
I 

II 

 

 (1) H2 > H1     (2) H3 > H1  

(3) 0.8 cm < (H2 – H1) < 0.9 cm   (4) H2 > H3 

Ans. (1,4)  

Sol. Case-I :  
  

H = 30 cm 
 n = 3/2 

 H1 = H/n 
3

230
 = 20 cm 

 

x 

n H 

 

 Case-II : 
 R = 300 cm 

 
R

nn

u

n

v

n 1212 
  

 
300

2

3
1

302

3

H

1

2 








 

 cm684.20
29

600
H2   

 

x 

n H 

R 

 

 Case-III : 

 
R

nn

u

n

v

n 1212 
 ; 

300
2

3
1

302

3

H

1

3








 

 ; cm354.19
31

600
H3   

 

x

n H 

R 
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6. A mixture of ideal gas containing 5 moles of monatomic gas and 1 mole of rigid diatomic gas is initially 

at pressure P0, volume V0 and temperature T0. If the gas mixture is adiabatically compressed to a 

volume V0/4, then the correct statement(s) is/are, 

(Given 21.2 = 2.3 ; 23.2 = 9.2 ; R is gas constant) 

5 eksy (mole) ,dijek.kqd rFkk 1 eksy n`<+ f}ijek.kqd vkn'kZ xSl ds feJ.k dk vkjEHk esa nkc P0, vk;ru V0 vkSj 

rkieku T0 gSA ;fn xSl ds feJ.k dks :)ks"e (adiabatic) izØe ls bruk laihfMr fd;k tkrk gS fd vk;ru V0/4 gks 

tk, rc fuEufyf[kr dFkuksa esa ls dkSu lk¼ls½ lgh gS¼gSa½ (fn;k gS 21.2 = 2.3 ; 23.2 = 9.2 ; R xSl fu;rkad gS) 

 (1) The final pressure of the gas mixture after compression is in between 9P0 and 10P0. 

 (2) The average kinetic energy of the gas mixture after compression is in between 18RT0 and 19RT0 

(3) Adiabatic constant of the gas mixture is 1.6 

(4) The work |W| done during the process is 13RT0 

(1) laihMu ds i'pkr~ vafre nkc 9P0 rFkk 10P0 ds chp gSA. 

 (2) laihMu ds ckn xSl dh vkSlr xfrt ÅtkZ dk eku 18RT0 vkSj 19RT0 ds chp gSA 

(3) xSl ds feJ.k dk :)ks"e fu;rkad 1.6 gSA 

(4) izØe esa fd;k x;k dk;Z |W| = 13RT0 gSA 

Ans. (1,3,4) 

Sol. mix = 
2V21V1

2P21P1

CnCn

CnCn




 = 
5

8
 

 W = 
1

VPVP 2211




 

 P0V0
8/5 = 

5/8

0
2

4

V
P 








 

 P2 = 9.2P0 

 W = 
5/3

4

V
P2.9VP 0

000 
 = –13RT0  

  |W| = 13RT0  

 (2) T1V1
 – 1 = T2V2

 – 1 

 T2 = T1(2)6/5 = 2.3T0 

 Average kinetic energy of gas mixture = 2V TnC
mix

  

= 23RT0 
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7. A block of mass 2M is attached to a massless spring with spring–constant k. This block is connected to 

two other blocks of masses M and 2M using two massless pulleys and strings. The accelerations of the 

blocks are a1, a2 and a3 as shown in the figure. The system is released from rest with the spring in its 

unstretched state. The maximum extension of the spring is x0. Which of the following option(s) is/are 

correct ? [g is the acceleration due to gravity. Neglect friction] 

 2M æO;eku dk ,d xqVdk ,d Hkkjghu fLizax] ftldk fLizax fu;rkad k gS] ls lEc) gSA ;g xqVdk nks vU; M vkSj 2M 

æO;eku ds xqVdksa ls nks Hkkjghu iqfy;ksa ,oa Mksfj;ksa }kjk tqM+k gSA xqVdksa dk Roj.k a1, a2 vkSj a3 gS tSlk fd fp=k esa 

n'kkZ;k x;k gSA bl fudk; dks fLFkj rFkk fLizax dh vforkU; (unstretched) voLFkk ls NksM+k tkrk gSA fLizax dk 

vf/kdre f[kapko (extension) x0 gSA fuEufyf[kr dFkuksa esa ls dkSu lk¼ls½ lgh gS¼gSa½ ?[g  xq:Roh; Roj.k gSA ?k"kZ.k 

mis{k.kh; gS] 

 2M 
a1 

a2 

a3 

2M 

M 

 

 (1) At an extension of 
4

x0 of the spring. The magnitude of acceleration of the block connected to the 

spring is 
10

g3
 

 (2) x0 = 
k

Mg4
 

 (3) When spring achieves an extension of 
2

x0  for the first time, the speed of the block connected to the 

spring is 
k5

M
g3  

 (4) a2 – a1 = a1 – a3 

(A) tc fLizax dk f[kapko 
4

x0  gS rc fLizax ls tqM+s gq, xqVds ds Roj.k dk ifjek.k 
10

g3
 gksrk gSA 

 (B) x0 = 
k

Mg4
 

 (C) tc fLizax dk f[kapko igyh ckj 
2

x0  gksrk gS rc fLizax ls tqM+s gq, xqVds dh xfr dk eku 
k5

M
g3  gksrk gSA 

 (D) a2 – a1 = a1 – a3 

Ans. (4) 
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Sol.  

 

 2M 
a1 

a2 

a3 

2M 

M 

 
 2a1 = a2 + a3 

 a1 – a3 = a2 – a1 

 for other options use m equivalent 

 vU; fodYi ds fy, rqY; m dk iz;ksx djrs gSA 

 m 

2m 

meq 

 

 

3

m4

mm2

)m)(m2(2

'g

T



  

 
3

m8

'g

T2
   

 meq. = 
 

3

m8

m2m

m2m4



 

 

2m 

8m/3 

 

 0
2
0 x

3

mg8
kx

2

1
  

 
k3

mg16
x0   

 
m14

k3

2

x

3

m8
m2

k

2

x

2

x
vV 000

max

2

x0



  = 

k21

32
g   

 
m42

kx3

m14

k3

4

x

4

x
a 0020

4

x0
  = 

21

g8
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8. A small particle of mass m moving inside a heavy, hollow and straight tube along the tube axis 

undergoes elastic collision at two ends. The tube has no friction and it is closed at one end by a flat 

surface while the other end is fitted with a heavy movable flat piston as shown in figure. When the 

distance of the piston from closed end is L = L0 the particle speed is v = v0. The piston is moved inward 

at a very low speed V such that V << 0v
L

dL
. Where dL is the infinitesimal displacement of the piston. 

Which of the following statement(s) is/are correct ? 

 ,d Hkkjh] [kks[kyh vkSj lh/kh ufydk ds v{k dh fn'kk esa ,d m æO;eku dk NksVk d.k xfr'khy gS vkSj og ufydk ds 

nksuksa fljksa ls izR;kLFkh la?kê (elastic collision) djrk gSA ufydk dh lrg ij dksbZ ?k"kZ.k ugha gS vkSj bldk ,d fljk 

,d lery lrg ls can gS tcfd nwljs fljs ij ,d lery lrg okyk Hkkjh pyk;eku fiLVu gS tSlk fd fp=k esa 

n'kkZ;k gSA tc fiLVu can fljs ls L = L0 dh nwjh ij gS rc d.k dh xfr v = v0 gSA. fiLVu dks vanj dh vksj cgqr de 

xfr V << 0v
L

dL
 ls pykrs gSaA tgk¡ dL fiLVu dk vfrlw{e  (infinitesimal) foLFkkiu gSA fuEufyf[kr dFkuksa esa ls 

dkSu lk ¼ls½ lgh gS¼gSa½? 

 

v 

    L  

(1) After each collision with the piston, the particle speed increases by 2V. 

(2)  If the piston moves inward by dL, the particle speed increases by 2v
L

dL
 

(3) The particle's kinetic energy increases by a factor of 4 when the piston is moved inward from L0 to 

0L
2

1
 

(4) The rate at which the particle strikes the piston is v/L 

(1) fiLVu ls izR;sd la?kê ds ckn d.k dh xfr 2V ls c<+ tkrh gSA 

(2) ;fn fiLVu vanj dh rjQ dL nwjh pyrk gS rc d.k dh xfr 2v
L

dL
 ls c<+ tkrh gSA 

(3) tc fiLVu L0 ls 0L
2

1
 rd tkrk gS rc d.k dh xfrt ÅtkZ 4 xq.kk vf/kd gks tkrh gSA 

(4) d.k ds fiLVu ls Vdjkus dh nj v/L gSA 

Ans. (1, 3) 
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Sol.  

 

 

v = v0 V 

 before collision la?kê ls igys  

 

 

v0 + 2V V 

After Collision la?kê ds ckn  

 Therefore change in speed vr% pky esa ifjorZu  = (2V + v0 – v0) = 2V 

 In every collision it acquires 2V   

 

 

v+dv 
V 

x  

 Rate at which the particle strike the piston = 
x2

v
f   

 If x = L then f = 
L2

v
 

 Rate of change of speed of particle = 
dv

f 2V
dt

   

 dv = 
v

2Vdt
2x

  

 dv = )dx(2
x2

v
   

 



xv

v
x

dx

v

dv

0 

 

  n 



x

n
v

v

0

  

 
x

v
v 0  

 When x = 
2

L0 , then v = 
0

00

L

2Lv 
 = 2v0 

 KE at x = 
2

L0  = Kf = 
2

1
 × m × 4 2

0v    

 KE at x = L0 = Ki = 2
0mv

2

1
 

  4
k

k

i

f    
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SECTION 2 (Maximum Marks : 18) 

 This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE. 

 For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the 
place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to 
TWO decimal places. 

  Answer to each question will be evaluated according to the following marking scheme : 

 Full Marks  : +3  If ONLY the correct numerical value is entered. 

 Zero Marks  :   0  In all other cases. 

[kaM 2 ¼vf/kdre vad% 18½ 

  bl [kaM esa N% (06) 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 dks ekmt+ (mouse) vkSj vkWu&LøØhu (on–screen) opZqvy U;qesfjd 
dhisM (virtual numeric keypad) ds ç;ksx ls mÙkj ds fy, fpfUgr LFkku ij ntZ djsaA ;fn la[;kRed eku esa nks ls 
vf/kd n’'keyo LFkku gS] rks la[;kRed eku dks n'keyo ds nks LFkkuksa rd VªadsV@jkmaM vkWQ (truncate/round-off) 

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

 

1. An optical bench has 1.5 m long scale having four equal divisions in each cm. While measuring the 

focal length of a convex lens, the lens is kept at 75 cm mark of the scale and the object pin is kept at  

45 cm mark. The image of the object pin on the other side of the lens overlaps with image pin that is 

kept at 135 cm mark. In this experiment, the percentage error in the measurement of the focal length of 

the lens is ____. 

 ,d izdk'kh; csap esa ,d 1.5 m yack iSekuk gS ftldk izR;sd cm pkj cjkcj Hkkxksa esa foHkkftr gSA ,d irys mÙky ySal 
dh Qksdl nwjh ds eki ds nkSjku ysal rFkk oLrq fiu dks iSekus ij Øe'k% 75 cm rFkk 45 cm ds fpUgksa ij j[kk tkrk 
gSA ysal ds nwljh rjQ oLrq fiu dk izfrfcac 135 cm fpUg ij j[kh izfrfcac fiu ls feyrk gSA bl izs;kx esa ysal ds 
Qksdl nwjh ds ekiu esa izfr'kr =kqfV ____ gSA 

Ans. 0.69 

Sol. 
f

1

u

1

v

1
  

 f
f

1
u

u

1
v

v

1
222
  

 
22

max
2 u

u

v

v

f

f 










 

 

 
)30)(30(4

1

)6060(4

1

)20(

f
2







 

 f = 
36

5
 

 
20

1

36

5

f

f



 

 %100
20

1

36

5
%100

f

f



 = %69.0%

36

25
  

 Ans. 0.69 
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2. A perfectly reflecting mirror of mass M mounted on a spring constitutes a spring–mass system of 

angular frequency  such that 
h

M4 
 = 1024 m-2 with h as Planck's constant. N photons of wavelength 

 = 8 × 10–6 m strike the mirror simultaneously at normal incidence such that the mirror gets displaced 

by 1m. If the value of N is x × 1012, then the value of x is _____. [Consider the spring as massless] 

 ,d M æO;eku okyk iw.kZ ijkorZu niZ.k ,d fLizax ls tqM+k gqvk gSA bl fLizax&æO;ekufudk; dh dks.kh; vkof̀Ùk bl 

izdkj gS fd 
h

M4 
 = 1024 m-2 tgk¡ h Iykad fu;rkad gSA rjaxnS/;Z  = 8 × 10–6 m ds N QksVksu ,d lkFk niZ.k ij 

yEcor~ vkifrr gksrs gSa ftlls niZ.k 1m ls foLFkkfir gksrk gSA ;fn N dk eku x × 1012 gS rc x dk eku _____gSA 

[fLizax dks æO;ekughu ekusa] 

Light 

Mirror  
Ans. 1 

Sol. Momentum transferred on mirror niZ.k dks LFkkukUrfjr laosx = 

Nh2

 

 

Nh2

 = MV(mean position) 

 V(mean position) = A  (where tgk¡ A = 1 M) 

 

Nh2

 = MA  (where tgk¡  = 8 × 10–6) 

 N = 
h2

)10(M 6  

 = 
h2

10108M 66  
 

 N = 1210
h

M4 


 

 = 1024 × 10–12 

 N = 1 × 1012 

x = 1 
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3. A monochromatic light is incident from air on a refracting surface of a prism of angle 75° and refractive 

index n0 = 3 . The other refracting surface of the prism is coated by a thin film of material of refractive 

index n as shown in figure. The light suffers total internal reflection at the coated prism surface for an 

incidence angle of 60°. The value of n2 is ______. 

 ,d fizTe ftldk fizTe dks.k 75° rFkk viorZukad n0 = 3  gS ds viorhZ ì"B ij ok;q ls ,do.khZ (monochromatic) 

izdk'k vkifrr gksrk gSA fp=kkuqlkj fizTe dk nwljh viorhZ i"̀B ij fdlh ,d inkFkZ dh dybZ (coating) dh x;h gS] 

ftldk viorZukad  n gSA vkifrr dks.k 60°  ds fy, izdk'k dh fdj.k dk dybZ fd, x, i"̀B ij iw.kZ vkarfjd 

ijkorZu gksrk gSA n2  dk eku ______ gSA 

75° 

n 




3n0   

Air 

 
Ans. 1.5 

Sol.  

 For T.I.R at coating  

 fQYe ij T.I.R ds fy;s 

 sinc = 
3

n
 

 Appling snell's law at first surface   

 izFke lrg ij Lusy ds fu;e ls 

  c–75sin3sin    

 for limiting condition, at  = 60°  

 lhekUr fLFkfr ds fy;s,  = 60° ij 

75° Coating 




3RI   

c (75 – c)  

 sin60 =  c–75sin3  

  c75sin3
2

3
  

  c75sin
2

1
    c75sin30sin   

 30 = 75 – c  c = 45°  

 
2

1

3

n
   

2

3
n2   = 1.50 
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4. Suppose a Ra226
88  nucleus at rest and in ground state undergoes –decay to a Rn222

86  nucleus in its 

excited state. The kinetic energy of the emitted  particle is found to be 4.44 MeV.  Rn222
86  nucleus then 

goes to its ground state by –decay. The energy of the emitted  photon is _____keV. 

 [Given : atomic mass of Ra226
88  = 226.005u, atomic mass of Rn222

88 = 222.000 u, atomic mass of  

particle = 4.000 u, 1u = 931 MeV/c2, c is speed of light] 

 ekuk fd ,d fLFkj Ra226
88  ukfHkd viuh fuEure voLFkk (ground state) ls –{k; djds ,d mÙksftr voLFkk okys 

(excited state) Rn222
86  ukfHkd esa {kf;r gksrk gSA mRlftZr gksus okys  –d.k dh xfrt ÅtkZ 4.44 MeV gSA Rn222

86  

ukfHkd fQj –{k; djds viuh fuEure voLFkk esa vkrk gSA mRlftZr QksVksu dh ÅtkZ _____keV gSA 

 [fn;k gS : Ra226
88  dk ijekf.od æO;eku (atomic mass)= 226.005u, Rn222

88  dk ijekf.od æO;eku= 222.000 u,  

 d.k dk ijekf.od æO;eku= 4.000 u, 1u = 931 MeV/c2, c izdk'k dh xfr gSA] 

Ans. 135 

Sol. Mass defect æO;eku {k;m = 226.005 – 222.000 – 4.000 

  = 0.005 amu 

  Q value eku  = 0.005 × 931.5 = 4.655 MeV 

 Also 
RnE.K

E.K   = 
m

mRn  

  K.ERn = 
Rnm

m  . K.E = 
222

4
 × 4.44 = 0.08 MeV 

  Energy of  – Photon ( –QksVksu dh ÅtkZ) = 4.655 – (4.44 + 0.08) 

  = 0.135 MeV = 135 KeV  
 

5. A ball is thrown from ground at an angle  with horizontal and with an initial speed u0. For the resulting 

projectile motion, the magnitude of average velocity of the ball up to the point when it hits the ground for 

the first time is V1. After hitting the ground, the ball rebounds at the same angle  but with a reduced 

speed of u0/. Its motion continues for a long time as shown in figure. If the magnitude of average 

velocity of the ball for entire duration of motion is 0.8 V1, the value of  is __________   

 ,d xsan dks {kSfrt ls dk.k ij izkjfEHkd osx u0 ls Qsadk tkrk gSA ;g xsan] iz{ksI; xfr ds dkj.k tc Hkwry ls igyh 

ckj Vdjkrh gS rc ml le; rd ds mlds vkSlr osx dk ifjek.k V1 gksrk gSA Hkwry ls vdjkus ds mijkar xsan mlh 

dks.k ls fdUrq u0/a dh {kh.k xfr ls mNyrh gSA fp=kkuqlkj mldh xfr yacs le;kUrjky rd jgrh gSA bl yEcs 

varjky ds nkSjku xasn ds vkSlr osx dk ifjek.k 0.8 V1  ik;k tkrk gS] rc dk eku __________  gSA 

   
Ans. 4 
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Sol. For first projectile izFke iz{ksI; ds fy;s 

 < V > = 
T

R
 = Ux = v1 

  For journey xfr ds nkSjku 

  < V >1–n = 
n21

n21

T......TT

R....RR




= 

g

u2
......

g

u2

g

u2

g

uu2
......

g

uu2

g

uu2

n21

nn2211

yyy

yxyxyx




 

 





































n2

n242

x 1
....

11
1

1
.....

11
1

U  = 0.8 v1   1

2

0

v8.0

1
1

1

1
1

1
v













































 8.0
1





   = 4 

 
6. A 10 cm long perfectly conducting wire PQ is moving with a velocity 1 cm/s on a pair of horizontal rails 

of zero resistance. One side of the rails is connected to an inductor L = 1 mH and a resistance  

R = 1 as shown in figure. The horizontal rails, L and R lie in the same plane with a uniform magnetic 

field B = 1T perpendicular to the plane. If the key S is closed at certain instant, the current in the circuit 

after 1 millisecond is x × 10–3A, where the value of x is _____________.  

 [Assume the velocity of wire PQ remains constant (1 cm/s) after key S is closed. Given : e–1 = 0.37, 

where e is base of the natural logarithm] 

 nks {kSfrt lekarj jsyksa ftudk izfrjks/k 'kwU; gS ij ,d 10 cm yack lqpkyd  (perfectly conducting) rkj PQ 1 cm/s 

ds osx ls py jgk gSA jsyksa ds ,d fljs ij L = 1 mH izsjd (inductor) rFkk R = 1izfrjks/kd fp=kkuqlkj tqM+k gSA 

nksuksa {kSfrt jsysa] L rFkk R  ,d gh ry esa gSa vkSj ry ds yEcor~ ,d leku pqacdh; {ks=k B = 1T yxk gqvk gSA ;fn S  

dqath dks fdlh {k.k can djsa rc ifjiFk esa 1 millisecond ds i'pkr~ /kkjk x × 10–3A gS] tgk¡ x dk eku 

_____________ gksxkA [dqath S can djus ds i'pkr~ rkj PQ dk osx fu;r (1 cm/s) ekusaA fn;k gS: e–1 = 0.37, 

tgk¡ e izkdf̀rd y?kqx.kd [natural logarithm] dk vk/kkj gSA 

 

1 cm/s 

L 

R 

B 

S Q 

P 

 
Ans. 0.63 

Sol.  =   12 10110Bv.Bv 


 


 

  = 10–3 volt 

 i = 














 
L

Rt

e1
R

 = )e1(
1

10 1
3




  

 i = 10–3 (1– 0.37) 
 I = 0.63 mA 
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SECTION 3 (Maximum Marks : 12) 

 This section contains TWO (02) List-Match sets. 

 Each List-Match set has TWO (02) Multiple Choice Questions. 

 Each List-Match set has two lists : List-I and List-II. 

 List-I has Four entries (I),(II), (III) and (IV) List-II has Six entries (P),(Q), (R ), (S), (T) and (U). 

 FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of these four options satisfies 

the condition asked in the Multiple Choice Question. 

 Answer to each question will be evaluated according to the following marking scheme : 

 Full Marks  : +3  If ONLY the option corresponding to the correct combination is chosen. 

 Zero Marks  :   0  If none of the options is chosen (i.e. the question is unanswered). 

 Negative Marks : –1 In all other cases. 

[kaM 3 ¼vf/kdre vad% 12½

 bl [kaM esa nks (02) lwph&lqesyu (List-Match) lsV~l (sets) gSA 

 izR;sd lwph&lqesyu lsV (set) esa nks (02) ,dkf/kd fodYi ç'u (Multiple Choice Question) gSA  

 izR;sd lwph&lqesyu lsV esa nks lwfp;k¡ gS % lwph-I vkSj lwph-II 

 lwph-I esa pkj çfof"V;k¡ (I),(II),(III) vkSj (IV) gS ,oa lwph-II esa N% çfof"V;k¡ (P),(Q),(R),(S),(T) vkSj (U) gSA 

 izR;sd ,dkf/kd fodYi ç'u esa lwph-I vkSj lwph-II ij vk/kkfjr pkj fodYiksa esa ls dsoy ,d fodYi gh ,dkf/kr 

fodYi ç'u dh 'krZ dks iwjk djrk gSA 

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu;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  

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | OFFICIAL PAPER | PHYSICS  

Resonance Eduventures Limited 
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | TToo  KKnnooww  mmoorree  ::    ssmmss  RREESSOO  aatt  5566667777  

Website : www.resonance.ac.in | E-mail : ccoonnttaacctt@@rreessoonnaannccee..aacc..iinn | CCIINN  ::  UU8800330022RRJJ22000077PPLLCC002244002299 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((AADDVVAANNCCEEDD))  22001199  SSoolluuttiioonn  ppoorrttaall 
 

 

PAGE # 19 

 

Answer the following by appropriately matching the lists based on the information given in the 

paragraph. 

vuqPNsn esa nh xbZ tkudkjh ds vk/kkj ij lwfp;ksa dk mfpr feyku djds iz'u dk mÙkj nsaA 

 A musical instrument is made using four different metal strings 1, 2, 3 and 4 with mass per unit length 

, 2, 3 and 4 respectively. The instrument is played by vibrating the strings by varying the free 

length in between the range L0 and 2L0. It is found that in string-1() at free length L0 and tension T0 the 

fundamental mode frequency is f0.  

 ,d ok| ;a=k dks pkj fHkUu /kkrq dh rjksa 1, 2, 3 vkSj 4 ls cuk;k x;k gS] ftuds ,dkad yEckbZ ds nzO;eku  (mass 

per unit length) Øe'k% , 2, 3 rFkk 4 gSaA bl ;a=k ds rkjksa dks eqDr yEckbZ L0 ls 2L0 ds chp ijofrZr djrs gq, 
dafir djds ctk;k tkrk gSA ik;k tkrk gS fd rkj-1() dh eqDr yEckbZ L0 ij ruko T0 ds dkj.k ewy fo/kk dh 
vkof̀Ùk f0 gSA 

 List lwph -     List lwph - 
(I) String rkj-1 ()    (P) 1 

(II) String rkj-2 (2)    (Q) 1/2  

(III) String rkj-3 (3)   (R)  
2

1
 

(IV) String rkj -4 (4)   (S) 
3

1
 

       (T) 3/16 
       (U)  1/16 

1. If the tension in each string is T0, the correct match for the highest fundamental frequency in f0 units will 

be : 

 izR;sd rkj dk ruko T0 gS rc mPpre ewy vko`fÙk dk f0 bdkbZ esa lgh feyku gksxk : 

 (1) I  P, II  Q, III  T, IV  S  (2) I  P, II  R, III  S, IV  Q 

 (3) I  Q, II  S, III  R, IV  P  (4) I  Q, II  P, III  R, IV  T 

Ans. (2) 

Sol. Fundamental frequency is maximum when length is minimum i.e. L0, 

 ewy vko`fÙk ml le; vf/kdre gksrh gS tc yEckbZ fuEure gS vFkkZr~ L0, 

Case 1.  L = Lo, T = To, f = fo   ;   f1 = 

o

0

T

L2

1
 

Case 2. f2 = 
2

f

2

T

L

1 o2

0




  

Case 3. f3 = 
3

f

3

T

L

1 o2

0




  

Case 4.  f4 = 
2

f

4

T

L

1 o2

0
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2. The length of the strings 1, 2, 3 and 4 are kept fixed at L0, 
2

L3 0 , 
4

L5 0 and 
4

L7 0 , respectively. Strings 1, 

2, 3 and 4 are vibrated at their 1st, 3rd, 5th and 14th harmonics, respectively such that all the strings have 

same frequency. The correct match for the tension in the four strings in the units of T0 will be : 

 rkj 1, 2, 3 vkSj 4 dh yEckbZ;ksa dk eku Øe'k L0, 
2

L3 0 , 
4

L5 0  rFkk 
4

L7 0  gSA rkj 1, 2, 3 vkSj 4 dks �Øe'k% 

mudh izFke (1st), r`rh; (3rd), iape (5th) rFkk pkSngoh (14th) xq.kko`fÙk;ksa ij bl rjg ls dafir djrs gS fd lHkh rkjksa 

dh vkof̀Ùk;ka leku jgrh gSA pkjksa rkjksa ds ruko dk T0 bdkbZ esa lgh feyku gksxk : 

 (1) I  P, II  R, III  T, IV  U  (2) I  P, II  Q, III  R, IV  T 

 (3) I  P, II  Q, III  T, IV  U  (4) I  T, II  Q, III  R, IV  U 

Ans. (3) 

Sol.  

Case 1.  L = Lo, T = To, f = fo 

  f1 = 

o

0

T

L2

1
 

Case 2.  L = 
2

L3 o  

  f2 = o
2

o

f
2

T

2

L3
2

3



fo = 


2

o

T

L2

1
T2 = 

2

To  

Case 3.  L = 
4

L5 o  

  f3 = o
3

o

f
3

T

4

L5
2

5



 

   fo = 

3

o

T

L3

2
T3 = 

16

T3 o  

Case 4.  L = 
4

L7 o   

   f4 = o
4

o

f
4

T

4

L7
2

14



 

   fo = 

4

o

T

L

2
T4 = 

16

To  
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Answer the following by appropriately matching the lists based on the information given in the 
paragraph. 

vuqPNsn esa nh xbZ tkudkjh ds vk/kkj ij lwfp;ksa dk mfpr feyku djds iz'u dk mÙkj nsaA 

 In a thermodynamic process on an ideal monoatomic gas, the infinitesimal heat absorbed by the gas is 

given by TX, where T is temperature of the system and X is the infinitesimal change in a 
thermodynamic quantity X of the system. For a mole of monatomic ideal gas  

X = 

















AA V

V
nR

T

T
nR

2

3
 . Here, R is gas constant, V is volume of gas. TA and VA are constants. 

 The List-I below gives some quantities involved in a process and List-II gives some possible values of 
these quantities.  

 ,d vkn'kZ ,dijek.kqd xSl ds ,d Å"ekxfrdh izØe esa xSl }kjk vfrlw{e Å"ek dk vo'kks"k.k TX ls fn;k x;k gS 
tgk¡ T fudk; dk rkieku rFkk X fudk; dh ,d Å"ekxfrdh ek=kk X esa vfrlw{e ifjorZu gSA ,d eksy ,dijek.kqd 

vkn'kZ xsl ds fy, X = 

















AA V

V
R

T

T
nR

2

3
  gSA ;gk¡ V xSl dk vk;ru, R xSl dk fu;rkad A TA rFkk VA fu;rkad 

gSA 

 lwph-I ,d izfØ;k esa lfEefyr dqN ek=kkvksa dks n'kkZrh gSA lwph –II esa bUgh ek=kkvksa dk laaHkkfor eku fn;k x;k gSA 
 List-I          List-II 

(I) Work done by the system in process 1  2  3    (P) 2nRT
3

1
0  

(II) Change in internal energy in process 1  2  3    (Q) 0RT
3

1
  

(III) Heat absorbed by the system in process 1  2  3     (R) RT0 

(IV) Heat absorbed by the system in process 1  2    (S) 0RT
3

4
 

           (T) )2n3(RT
3

1
0   

           (U) 0RT
6

5
 

 

lwph-I        lwph -II 

(I) fudk; ds }kjk izØe 1  2  3 esa fd;k x;k dk;Z    (P) 2nRT
3

1
0  

(II) izØe 1  2  3 esa vkarfjd ÅtkZ esa ifjorZu     (Q) 0RT
3

1
  

(III) fudk; 1  2  3 esa fudk; }kjk vo'kksf"kr Å"ek      (R) RT0 

(IV) izØe 1  2 esa fudk; }kjk vo'kksf"kr Å"ek     (S) 0RT
3

4
 

           (T) )2n3(RT
3

1
0   

           (U) 0RT
6

5
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3. If the process on one mole of monatomic ideal gas is as shown in the TV-diagram with P0V0 = 0RT
3

1
, 

the correct match is, 

 ;fn ,d eksy ,dijek.kqd vkn'kZ xSl ij fp=k esa fn[kk;s x;s TV-xzkQ fp=k esa vuqlkj] tgk¡ P0V0 = 0RT
3

1
 gSa, izØe 

fd;k tkrk gS rc lgh feyku gS, 
 T

V 

2V0 V0 

1 2 

3 T0

T0/3 

 
 (1) I  P, II  R, III  T, IV  S  (2) I  P, II  T, III  Q, IV  T 

 (3) I  S, II  T, III  Q, IV  U  (4) I  P, II  R, III  T, IV  P 
Ans. (4) 
Sol. 1-2 process is isothermal and 2-3 process is isochoric. 

 (I) W1 2 = 
0

00

1

20

i

f

V

V2
n

3

RT

V

V
n

3

T
R1

V

V
nnRT   = 2n

3

RT0   

 W2  3 = 0 (Isochoric process) 

 W1  2  3 = W1  2 + W2  3 = 2n
3

RT0   (IP)  

 (II) )TT(nR
2

f
U if   

 U1  2  3 = 

















3

T
TR1

2

3 0
0  

      = RT0   (II  R) 

 (III) Q1  2  3 =U1  2  3 + W1  2  3  (First law of thermodynamics) 

        = 2n
3

RT
RT 0

0   

       = ]2n3[
3

RT0    (III  T)  

 (IV) Q1  2 = U1  2 + W1  2 

     = 0 + 2n
3

RT0     = 2n
3

RT0   (IV  P) 
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4. If the process carried out on one mole of monoatomic ideal gas is as shown in figure in the PV-diagram 

with P0V0 = 0RT
3

1
, the correct match is  

 ;fn ,d eksy ,dijek.kqd vkn'kZ xSl ij fp=k esa fn[kk;s x;s TV-xzkQ fp=k esa vuqlkj] tgk¡ P0V0 = 0RT
3

1
 gSa, izØe 

fd;k tkrk gS rc lgh feyku gS, 

 P 

V 

2V0 V0 

1 2 

3 3P0/2 

P0 

 
 (1) I  S, II  R, III  Q, IV  T  (2) I  Q, II  R, III  P, IV  U 

 (3) I  Q, II  S, III  R, IV  U  (4) I  Q, II  R, III  S, IV  U 
Ans. (4) 

Sol. (I) W123 = W12 + W23 
 = P0[2V0 – V0] + 0 = P0V0 

 W1 2  3 = P0V0 

                =
3

RT0     (I  Q) 

 (II) U1  2  3 = 







 000

0 VPV2
2

P3

2

3
 

        = 00000 RTVP3VP2
2

3
  (II  R) 

 (III) Q1  2  3 = U123 + W123 

            = 
3

RT4

3

RT
RT 00

0   (III  S) 

 (IV) Q12 = nCPT 

     = )TT(R
2

5
n 12   

     = ]VPV2P[
2

5
0000     

      = 00VP
2

5
= 

3

RT

2

5 0  

       = 00TR
6

5
   (IV  U)   
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