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SECTION-I (Maximum Marks : 32)
SINGLE DIGIT INTEGER

* This section contains Eight Questions

* The answer to each question is a Single Digit Integer ranging from 0 to 9, both inclusive.

* For each question, darken the bubble corresponding to the correct integer in the ORS

* Marking scheme :

+4      If the bubble corresponding to the answer is darkend

0         In all other cases.

1. An infinitely long uniform line charge distribution of charge per unit length  lies paralle to the y-axis in the y-

z plane at z = 
3

a
2

 (see figure). If the magnitude of the flux of the electric field through the rectangular

surface ABCD lying in the x-y plane with its centre at the origin is 
0

L

n



 . (

= permittivity of free space),

then the value of n is :

fp=kkuqlkj ,d vuar yEckbZ ds ,dleku vkosf'kr lh/ks rkj] ftldk jSf[kd vkos'k ?kuRo  gS] dks y-z ry esa y-v{k

ds lekUrj z = 
3

a
2

 nwjh ij j[kk x;k gSA ;fn blds fo|qr {ks=k dk x-y ry esa fLFkr ewy fcUnq ij dsfUnzr ABCD

vk;rkdkj lrg ls gksdj tkus okyk ¶yDl (

= ijkoS|qrkad dk ifjek.k) 

0

L

n



  gS] rc n dk eku gS :

[JEE (Adv.) 2015]
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Ans. 6

Sol. Flux from total cylindrical surface (angle = 2)

in

0

Q



Flux from cylindrical surface AB = flux from the given surface

in

0 0

Q

6 6


 
 

l
n = 6

2. Consider a hydrogen atom with its electron in the nth orbital. An electromagnetic radiation of wavelength 90

nm is used to ionize the atom. If the kinetic energy of the ejected electron is 10.4 eV, then the value of n is

(hc = 1242 eV nm) [JEE (Adv.) 2015]

,d gkbMªkstu ijek.kq esa bysDVªku nth d{kk esa gSA mldks vk;fur djus ds fy, 90 nm rjaxnS/;Z ds fo|qr&pqacdh;

CODE : 1
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PHYSICS

fofdj.k dk iz;ksx fd;k tkrk gSA ;fn bl izfØ;k esa mRlftZr bysDVªkWu dh xfrt ÅtkZ 10.4 eV gS, rc n dk eku

gksxk (hc = 1242 eV nm)

Ans. 2

Sol. 2

hC 1
13.6eV. 10.4

n

 
  

  

2

1242eV 13.6
10.4

90 n
  

2

41.4 13.6
10.4

3 n
  

2 2

13.6 13.6
13.8 10.4 3.4

n n
    

3. A bullet is fired vertically upwards with velocity v from the surface of a spherical planet. When it reaches its

maximum height, its acceleration due to the planet's gravity is 1/4th of its value at the surface of the planet. If

the escape velocity from the planet is v
esc

 = v N , then the value of N is (ignore energy loss due to atmo-

sphere)

,d xksykdkj xzg dh lrg ls ,d xksyh v osx ls Å/okZ/kj fn'kk esa iz{ksfir dh tkrh gSA xksyh dh mPpre Å¡pkbZ ij

xzg ds xq:Rokd"kZ.k ds dkj.k blds Roj.k dk eku xzg dh lrg ij xq:Roh; Roj.k ds eku dk ,d pkSFkkbZ (1/4) gSA

;fn xzg ls iyk;u osx v
esc

 = v N  gS rks N dk eku gS (okrkoj.k ds dkj.k gksus okyh ÅtkZ {k; ux.; gS)

Ans. 2

Sol. When it reaches its maximum height, its acceleration due to the planet's gravity is 1/4th of its value at the surface

of the planet.

2 2

GM 1 GM

r 4 R


r = 2R

By conservation of mechanical energy

2GMm 1 GMm
mv 0

R 2 r

 
  

21 GMm
mv

2 2R
 

esc

2GM
v v N

R
 

N = 2

4. Two identical uniform discs roll without slipping on two different surfaces AB and CD (see figure) starting at

A and C with linear speeds v
1
 and v

2
, respectively and always remain in contact with the surfaces. If they

reach B and D with the same linear speed and v
1
 = 3 m/s, then v

2 
in m/s is (g = 10 m/s2)

fp=kkuqlkj nks fHkUu lrgksa AB o CD ij leku o`Ùkkdkj pfØdk,a (fMLd) A rFkk C ls Øe'k% v
1
 rFkk v

2
 izkjfEHkd

js[kh; osxksa ls fcuk fQlyrs gq, yq<duk 'kq: djrh gSa rFkk lnSo lrgksa ds laidZ esa jgrh gSaA ;fn B rFkk D fcUnqvksa

ij igq¡pdj nksuksa pfØdkvksa ds js[kh; osx cjkcj gSa rFkk v
1
 = 3 m/s gS] rc m/s esa v

2 
dk eku gS (g = 10 m/s2)

[JEE (Adv.) 2015]
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B

30 m 

A
v  = 3 m/s1

D

27 m 

C
v  2

Ans. 7

Sol. Final kinetic energy of both discs is same

2 2
2

3 1 3 1
m(3) mg(30) mv mg(27)

2 2 2 2

 
    

2
2

3 3
.9 300 v 270

4 4
  

2
2

27 3
30 v

4 4
 

2
2 2v 9 40 v 7    

5. Two spherical stars A and B emit blackbody radiation. The radius of A is 400 times that of B and A emits

104 times the power emitted from B. The ratio 
A

B



  of their wavelengths 
A 

and 
B 

at which the peaks occur

in their respective radiation curves is :

nks xksykdkj rkjksa A rFkk B }kjk Ñf".kdk (CySd ckWMh) fofdj.k mRlftZr fd;k tk jgk gSA A dh f=kT;k B dh

f=kT;k dh 400 xquk gS rFkk A ls mRlftZr ÅtkZ B ls mRlftZr ÅtkZ dh 104 xquk gSA mudh mu rjaxnS/;ksZa 
A 

 vkSj


B 

, ftu ij muds fofdj.k oØ mPpre gSa] ds vuqikr 
A

B



  dk eku gS :

[JEE (Adv.) 2015]

Ans. 2

Sol. According to Wien's displacement law

A Bm A m BT T  

Ratio of energy radiated per unit time

4
A A A

4
B B B

E T A

E T A
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2 44
A

2 4
B

( )(4 )(400r) T10 E
C

E ( )(4 )(r) T

 


 

4

4A A

B B

2 2
  

    
  

6. A nuclear power plant supplying electrical power to a village uses a radioactive material of half life T years

as the fuel. The amount of fuel at the beginning is such that the total power requirement of the village is

12.5% of the electrical power available from the plant at that time. If the plant is able to meet the total

power needs of the village for a maximum period of nT years, then the value of n is :

,d xk¡o dks fo|qr ÅtkZ iznku djus okys ukfHkdh; la;a=k esa ,d T o"kZ v)Z&vk;q ds jsfM;ks/kehZ inkFkZ dks bZa/ku ds

:i esa iz;ksx fd;k tk jgk gSA izkjEHk esa bZa/ku dh ek=kk bruh gS fd xk¡o dh lEiw.kZ fo|qr 'kfDr dh vko';drk,sa

ml le; miyC/k fo|qr 'kfDr dh 12.5% gSA ;fn ;g la;a=k xk¡o dh lEiw.kZ ÅtkZ vko';drkvksa dks vf/kdre nT

o"kksZa ds fy, iwjk dj ldrk gS] rc n dk eku gS :

[JEE (Adv.) 2015]

Ans. 3

Sol.
12.5

E ' E
100

 

E '
E

8
 (E = Power requirement to the village)

3

E '
E

2


Number of half life = 3

So total time required = 3 × T years

7. A Young's double slit interference arrangement with slits S
1
 and S

2
 is immersed in water

(refractive index = 4/3) as shown in the figure. The positions of maxima on the surface of water are given by

x2 = p2m22 – d2, where is the wavelength of light in air (refractive index = 1), 2d is the separation be-

tween the slits and m is an integer. The value of p is :

,d ;ax f}f>jh O;frdj.k (Mcy fLyV bUVjQhjsal) lsV&vi] ftldh f>fj;k¡ S
1
 rFkk S

2
 gSa] dks n'kkZ;s fp=kkuqlkj

ikuh (viorZukad = 4/3) esa Mqck;k x;k gSA ikuh dh lrg ij egÙke rhozrk dh fLFkfr;k¡ x2 = p2m22 – d2 laca/k

}kjk nh tkrh gSaA ;gk¡ ij izdk'k dh ok;q (viorZukad = 1) esa rjaxnS/;Z, 2d f>fj;ksa ds e/; nwjh rFkk m ,d iw.kkZad

gSA rc p dk eku gS : [JEE (Adv.) 2015]
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Ans. 3

Sol. For constructive interference x = m

2 2 2 24
d x d x m

3
    

2 21
d x m

3
  

2 2 2 2x 9m d  

p = 3

8. Consider a concave mirror and a convex lens (refractive index = 1.5) of focal length 10 cm each, separated

by a distance of 50 cm in air (refractive index = 1) as shown in the figure. An object is placed at a distance

of 15 cm from the mirror. Its erect image formed by this combination has magnification M
1
. When the set-up

is kept in a medium of refractive index 7/6, the magnification becomes M
2
. The magnitude 

2

1

M

M  is :

,d vory niZ.k rFkk mÙky ysal (viorZukad = 1.5) ftuesa izR;sd dh Qksdl nwjh 10 cm gS] n'kkZ;s fp=kkuqlkj

,d&nwljs ls 50 cm dh nwjh ij ok;q (viorZukad = 1) esa fLFkr gSaA ,d oLrq dks niZ.k ls 15 cm dh nwjh ij j[kk

x;k gSA bl la;kstu }kjk oLrq ds lh/ks cuus okys izfrfcEc dk vko/kZu M
1 
gSA tc ;g lsV&vi 7/6 viorZukad ds

ek/;e esa j[kk tkrk gS rc vko/kZu M
2 
gks tkrk gSA 

2

1

M

M  ds ifjek.k dk eku gS :

[JEE (Adv.) 2015]

15 cm 

50 cm 

Ans. 7

Sol. For mirror

f V
M

f u u
  



10 V
M

10 15 15


  
  

M = – 2,
v = – 30 cm
For lens

f 10
M ' 1

f u 10 20
   

 

M
1
 = 2

In liquid

PHYSICS
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0

f ' 1 7

f 4
1


 
 

 
 

{f' is the focal length of lens in medium of refractive index 0

7

6
  }

70
f ' cm

4


70
f ' 4M ' 7

70f ' u 20
4

   
 

M
2
 = 14

2

1

M
7

M


SECTION-2 (Maximum Marks : 40)

* This section contains TEN Questions

* Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these

foru option(s) is (are) correct.

* For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

* Marking scheme :

+4      If only the bubble(s) corresponding to all the correct option(s) is (are) darkened

0        If none of the bubbles is darkened

–2     In all other cases

9. Consider a Vernier callipers in which each 1 cm on the main scale is divided into 8 equal divisions and a

screw gauge with 100 divisions on its circular scale. In the Vernier callipers, 5 divisions of the Vernier scale

coincide with 4 divisions on the main scale and in the screw gauge, one complete rotation of the circular

scale moves it by two divisions on the linear scale. Then :

,d ofuZ;j dSyhilZ esa eq[; iSekus dk 1 cm 8 cjkcj Hkkxksa esa foHkDr gS rFkk ,d isapekih ds o`Ùkkdkj iSekus ij

100 Hkkx gSaA ofuZ;j dSyhilZ esa ofuZ;j iSekus ij 5 leku Hkkx gSa tks eq[; iSekus ds 4 Hkkxksa ls iwjh rjg feyrs gSa

(laikrh gksrs gSa)A isapekih esa o`Ùkkdkj iSekus ds ,d iwjs pDdj ls js[kh; iSekus ij 2 Hkkxksa dh nwjh r; gksrh gSA rc :

[JEE (Adv.) 2015]

(A) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the

screw gauge is 0.01 mm.

(B*) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the

screw gauge is 0.005 mm.

(C*) If the least count of the linear scale of the screw gauge is twice the least count of the Vernier callipers,

the least count of the screw gauge is 0.01 mm.

(D) If the least count of the linear scale of the screw gauge is twice the least count of the Vernier callipers,

the least count of the screw gauge is 0.005 mm.

(A) ;fn isapekih dk pwM+h vUrjky ofuZ;j dSyhilZ ds vYirekad dk nks xquk gS] rc isapekih dk vYirekad 0.01

PHYSICS
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mm gSA

(B*) ;fn isapekih dk pwM+h vUrjky ofuZ;j dSyhilZ ds vYirekad dk nks xquk gS] rc isapekih dk vYirekad 0.005

mm gSA

(C*) ;fn isapekih ds js[kh; iSekus dk vYirekad ofuZ;j dSyilZ ds vYirekad dk nksxquk gS] rks isapekih dk

vYirekad 0.01 mm gSA.

(D) ;fn isapekih ds js[kh; iSekus dk vYirekad fofuZ;j dSyhilZ ds vYirekad dk nks xquk gS] rks isapekih dk

vYirekad 0.005 mm gSA

Sol. For Vernier calipers

1
1MSD cm

8


5 VSD = 4 MSD

4 4 1 1
1VSD MSD cm

5 5 8 10
   

LC of vernier calliper 
1 1

cm cm 0.025cm
8 10

  

(A) & (B)
pitch of screw gause = 2 × (0.025) = 0.05 cm

Leastcount of screw gause 
0.05

cm 0.005mm
100

 

(C) & (D) Least count of linear scale of screw gauge = 0.05 cm
pitch = 0.05 × 2 cm = 0.1 cm

Leastcount of screw gause 
0.1

cm 0.01mm
100

 

10. Planck's constant h, speed of light c and gravitational constant G are used to form a unit of length L and a

unit of mass M. Then the correct option(s) is (are) :

Iykad fLFkjkad h, izdk'k dh pky c rFkk xq:Rokd"kZ.k fLFkjkad G dks yEckbZ dh bdkbZ L rFkk nzO;eku dh bdkbZ M

cukus ds fy, iz;ksx fd;k tkrk gSA rc lgh dFku gS (gSa) : [JEE (Adv.) 2015]

(A*) M c (B) M G (C*) L h (D*) L G

Sol. M = hx cy Gz

M = (ML2T–1)x (LT–1)y(M–1L3T–2)z

x – z = 1

2x + y + 3z = 0

–x – y – 2z = 0

1 1 1
x , y , z

2 2 2


  

1
M h c

G


For L
x – z = 0
2x + y + 3z = 1
–x –y – 2z = 0

PHYSICS
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1 3 1
x y z

2 2 2


  

3/2

1
L h G

C


11. Two independent harmonic oscillators of equal mass are oscillating about the origin with angular frequencies


1
 and 

2
 and have total energies E

1
 and E

2
, respectively. the variations of their momenta p with positions x

are shown in the figures. If 
2a

n
b
  and 

a
n

R
  , then the correct equation(s) is (are)

nks fujoyafcr cjkcj nzO;eku ds vko`fÙk;ksa  
1
 rFkk 

2
 rFkk dqy ÅtkZvksa E

1
 rFkk E

2 
ls nksyu dj jgs gSaA muds

laosxksa p ds fLFkfr x ds lkFk ifjorZu laca/k fp=kksa esa n'kkZ;s x;s gSaA ;fn 
2a

n
b
  rFkk 

a
n

R
  gS, rc lgh dFku gS

(gSa) [JEE (Adv.) 2015]

(A) E
1


1
 = E

2


2
(B*) 

2
 /

1 
= n2 (C) 

1
 

2 
= n2 (D*) 

1 2

1 2

E E


 

Sol. For first oscillator For Second oscillator

b = ma


2

1

a 1
n

b m
 

 2

1
1

m




22

1

n



 Ans. B

2 2
1 1

1
E m a

2
 

2 2
2 2

1
E m R

2
 

2 2
21 1 1 2

2 2
2 2 2 1

E
n

E

  
   
  

1 1 1 2

2 2 1 2

E E E

E


  
  

Ans. D

PHYSICS
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12. A ring of mass M and radius R is rotating with angular speed  about a fixed vertical axis passing through its

centre O with two point masses each of mass M/8 at rest at O. These masses can move radially outwards

along two massless rods fixed on the ring as shown in the figure. At some instant the angular speed of the

system is 8/9 and one of the masses is at a distance of 3/5 R from O. At this instant the distance of the

other mass from O is : [JEE (Adv.) 2015]

,d nzO;eku M rFkk f=kT;k R dk NYyk vius dsUnz O ls gksdj tkus okyh fLFkj Å/okZ/kj v{k ds pkjksa vksj 

dks.kh; xfr ls ?kwe jgk gSA bl le; ij M/8 nzO;eku ds nks fcUnq nzO;eku NYys ds dsUnz O ij fojke fLFkfr esa gSaA

oks n'kkZ;s fp=kkuqlkj NYys ij yxh nzO;eku jfgr nks NM+ksa ij f=kT;r% ckgj dh vksj xfr dj ldrs gSaA fdlh ,d

{k.k ij fudk; dh dks.kh; xfr 8/9 gS rFkk ,d fcUnq nzO;eku  O ls 3/5 R dh nwjh ij gSA bl {k.k nwljs fcUnq

nzO;eku dh O ls nwjh gksxh : [JEE (Adv.) 2015]

O

(A) 2/3 R (B) 1/3 R (C) 3/5 R (D*) 4/5 R

Sol. By conservation of angular momentum

2 2
2 2 M 9R Md 8

MR MR
8 25 8 9

  
    

 

2 2 2
2 200R 9R 25d 8

R
8 25 9

  
  

 

225 R2 – 209 R2 = 25 d2

216R
d

25


4R
d

5


13. The figures below depict two situations in which two infinitely long static line charges of constant positive line

charge density  are kept parallel to each other. In their resulting electric field, point charges q and –q are

kept in equilibrium between them. The point charges are confined to move in the x direction only. If they are

given a small displacement about their equilibrium positions, then the correct statement(s) is (are)

fn;s x;s fp=kksa esa nks fLFkfr;k¡ fn[kk;h x;h gSa ftuesa nks vuUr yEckbZ ds ,dleku jSf[kd vkos'k ?kuRo 

(/kukRed) ds lh/ks rkj ,d&nwljs ds lekukUrj j[ks x;s gSaA fp=kkuqlkj q rFkk –q eku ds fcUnq vkos'k rkjksa ls leku

nwjh ij muds fo|qr {ks=k lekoLFkk esa j[ks gq, gSaA ;s vkos'k dsoy x-fn'kk esa py ldrs gSaA ;fn vkos'kksa dks mudh

lekoLFkk ls FkksM+k lk foLFkkfir djk tk;s] rks lgh fodYi gS (gSa) [JEE (Adv.) 2015]

PHYSICS
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(A) Both charges execute simple harmonic motion

(B) Both charges will continue moving in the direction of their displacement

(C*) Charge +q executes simple harmonic motion while charge –q continues moving in the direction of its

displacement

(D) Charge –q executes simple harmonic motion while charge +q continues moving in the direction of its

displacement

(A) nksuksa vkos'k ljy vkorZ xfr djsaxsA

(B) nksuksa vkos'k muds foLFkkiu dh fn'kk esa pyrs jgsaxsA

(C*) +q vkos'k ljy vkorZ xfr djsxk tcfd –q vkos'k vius foLFkkiu dh fn'kk esa pyrs jgsxkA

(D) –q vkos'k ljy vkorZ xfr djsxk tcfd +q vkos'k vius foLFkkiu dh fn'kk esa pyrk jgsxkA

Sol. As +q is displaced towards right, the repulsion of right side wire will dominate and the net force on +q will be

towards left, and vice versa

restoring

2k 2k
F q

d x d x

  
  

  

restoring 2 2 2

2k (2x)q 4k q
F x

d x d

  
   

  

Hence SHM
For –q, as it is displaced towards right the attraction of right side wire will dominate, which forces the –q
charge to move in the same direction of displacement similarity for other side

Hence it is not SHM.

14. Two identical glass rods S
1
 and S

2
 (refractive index = 1.5) have one convex end of radius of curvature 10

cm. They are placed with the curved surfaces at a distance d as shown in the figure, with their axes (shown

by the dashed line) aligned. When a point source of light P is placed inside rod S
1
 on its axis at a distance of

50 cm from the curved face, the light rays emanating from it are found to be parallel to the axis inside S
2
.

The distance d is :

nks dkWp ( viorZukad = 1.5) dh ,d:i NM+ksa S
1
 rFkk S

2
 dk ,d Nksj 10 cm oØrk f=kT;k dh mÙky lrg gSA

mudh oØ lrg ,d nwljs ls d nwjh ij n'kkZ;s fp=kkuqlkj j[kh gSa rFkk muds v{k ,d js[kk (fp=k esa vlrr js[kk) ij

gSaA ;fn izdk'k ds ,d fcUnq L=kksr P dks NM+ S
1
 ds vanj oØ lrg ls 50 cm dh nwjh ij j[kus ij blls fudyus

okyh izdk'k dh fdj.ksa NM+ S
2
 ds vUnj v{k ds lekUrj gksa] rc nwjh d gksxh  : [JEE (Adv.) 2015]

d

S2S1 P

50 cm

(A) 60 cm (B*) 70 cm (C) 80 cm (D) 90 cm

PHYSICS



Matrix
JEE Academy

JEE-(Advanced) 2015

11MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

Sol.

at glass rod S
2

1 n refraction

2

n 1 n 1

u 10


 

 

     u
2
 = – 20

at glass rod S
1

for n 1 refraction

V
1
 = d – 20

1 n 1 n

d 20 ( 50) 10


  

  

1 n 1

d 20 50 20
  



d = 70 cm

15. A conductor (shown in the figure) carrying constant current I is kept in the x-y plane in a uniform magnetic

field B


. If F is the magnitude of the total magnetic force acting on the conductor, then the correct

statement(s) is (are) :

n'kkZ;s x, fp=kkuqlkj x-y ry esa fLFkr ,d fo|qr I /kkjkokgh pkyd ,dleku pqEcdh; {ks=k B


 esa j[kk gSA ;fn

pkyd ij yxus okys dqy pqacdh; cy dk ifjek.k F gS] rc lgh fodYi gS (gSa) : [JEE (Adv.) 2015]

(A*) If B


is along ẑ , F  (L + R) (B*) If B


is along x̂ , F = 0

(C*) If B


is along ŷ , F  (L + R) (D) If B


is along ẑ , F = 0

(A*) ;fn B


 dh fn'kk ẑ  gS rc F  (L + R) (B*) ;fn B


 dh fn'kk x̂  gS rc F = 0

(C*) ;fn B


 dh fn'kk ŷ  gS rc F  (L + R) (D) ;fn B


 dh fn'kk ẑ  gS rc  F = 0

Sol.

F i( B) 
 
l

   ˆi{2(L R) i B}  


If B


 is along ẑ
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ˆF [i 2(L R) B]( j)  


If B


 is along x̂

F 0


If B


 is along ŷ

 ˆF i 2(L R) B) k 


Alternate Solution :

dF i(d B) 
 
l

In uniform magnetic field

dF i(d B) i( d B)     
   
l l

 F i PQ B  
 

(A) F = [i 2(L + R)B] = 2iB (L + R)
(B) F = 0
(C) F = [i 2(L + R)B] = 2iB (L + R)
(D) F = [i 2(L + R)B] = 2iB (L + R)

16. A container of fixed volume has a mixture of one mole of hydrogen and one mole of helium in equilibrium at

temperature T. Assuming the gases are ideal, the correct statement(s) is (are) : [JEE (Adv.) 2015]

(A*) The average energy per mole of the gas mixture is 2RT

(B*) The ratio of speed of sound in the gas mixture to that in helium gas is 6 / 5

(C) The ratio of the rms speed of  helium atoms to that of hydrogen molecules is 1/2

(D*) The ratio of the rms speed of  helium atoms to that of hydrogen molecules is 1/ 2

,d eksy gkbMªkstu vkSj ,d eksy ghfy;e dk xSl feJ.k ,d fu;r vk;ru ds crZu esa T rkieku ij lkE;koLFkk esa

j[kk gSA ;fn xSlksa dk O;ogkj vkn'kZ gS] rc lgh fodYi gS (gSa) : [JEE (Adv.) 2015]

(A*) xSl ds feJ.k esa izfr eksy vkSlr ÅtkZ 2RT gSA

(B*) xSl ds feJ.k rFkk ghfy;e xSl esa /ofu dh xfr;ksa dk vuqikr 6 / 5  gSA

(C) ghfy;e ds ijek.kqvksa rFkk gkbMªkstu ds v.kqvksa dh rms pkyksa dk vuqikr 1/2 gSA

(D*) ghfy;e ds ijek.kqvksa rFkk gkbMªkstu ds v.kqvksa dh rms pkyksa dk vuqikr gS 1/ 2  gSA

Sol. Total Energy 
3 5

RT RT 4RT
2 2

  

Average energy per moles of mixture

4RT
2RT

2
 

sound

RT
v

M
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mix mix

5 7
1 1

3 1 2 1 42 2 , M 3
3 5 2 21 1
2 2

  
  

    

  

sound,mix mix He

sound,He He mix

v M 6

v M 5

 
 

 

rms

3RT
v

M


2

rms,He

rms,H

v 2 1

v 4 2
 

17. In an aluminum (Al) bar of square cross section, a square hole is drilled and is filled with iron (Fe) as shown

in the figure. The electrical resistivities of Al and Fe are 2.7 × 10–8  m and 1.0 × 10–7   m, respectively.

The electrical resistance between the two faces P and Q of the composite bar is : [JEE (Adv.) 2015]

n'kkZ;s fp=kkuqlkj ,d oxkZdkj vuqizLFk dkV dh ,Y;qfeue (Al) dh flYyh (ckj) esa ,d oxkZdkj fNnz cukdj mls

yksgs (Fe) ls Hkj fn;k tkrk gSA ,Y;qfeue rFkk yksgs (Fe) dh fo|qr izfrjks/kdrk,a Øe'k% 2.7 × 10–8  m rFkk

 1.0 × 10–7   m gSaA bl feJ flYyh ds P rFkk Q Qydksa ds e/; fo|qr izfrjks/k gS : [JEE (Adv.) 2015]

 

Q

50 mmF

2 mm P

Al

7 mm

(A) 
2475

µ
64

 (B*) 
1875

µ
64

 (C) 
1875

µ
49

 (D) 
2475

µ
132



Sol. R
Al 

 and  R
Fe

 are parallel to each other

e fe

1 1 1

R R R

 
l l

8

2 2

1 2.7 10 (.05)
;

R (.007) (.002)





 


l

      

7

Fe 2

1.0 10 (.05)
R

(.002)

 


8 4
5

6

1 2.7 10 5 10
3 10

R 10 45 100

 





  
  

 l

7
2 3

Fe 6

10 5
R 5 10 10

4 10 4
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5 3

5 3
e

1 1 4 10 4 10

R 3 10 5 10 3 5 


   
 l

5 3 5
e

1 15 15

R 5 10 12 10 5.12 10
 
   l

e

1 150 1875

R 5.12 64
   

l

18. For photo-electric effect with incident photon wavelength , the stopping potential is V
0
. Identify the correct

variation(s) of V
0
 with and 1/.

izdk'k&fo|qr izHkko esa vkifrr QksVkWu dh rjaxnS/;Z gS rFkk fujks/kh foHko V
0 
gSA V

0
 dk rFkk 1/ds lkFk lgh

xzkQ gS (gSa) [JEE (Adv.) 2015]

(A*) 

V0

(B) 

V0

(C*) (D) 

Sol. 0

hc
eV  



0

hc 1
V

e
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SECTION-3 (Maximum Marks : 16)

19. Match the nuclear processes given in column I with the appropriate option(s) in column II.

[JEE (Adv.) 2015]

     Column I Column II

(A) Nuclear fusion (P) Absorption of thermal neutrons by 235
92 U

(B) Fission in a nuclear reactor (Q) 60
27 Co  nucleus

(C) -decay (R)  Energy production in stars via hydrogen conversion to helium

(D) -ray emission (S) Heavy water

(T) Neutrino emission

dkWye I esa nh x;h ukfHkdh; izfØ;kvksa dk dkWye II esa fn;s x;s fodYi/ fodYiksa ls mfpr feyku dhft,

[JEE (Adv.) 2015]

     Column I Column II

(A) ukfHkdh; lay;u (P) Å"eh; U;wVªkWuksa dk 235
92 U  }kjk vo'kks"k.k

(B) ukfHkdh; la;a=k esa fo[k.Mu (Q) 60
27 Co  ukfHkd

(C) -{k; (R)  rkjksa esa gkbMªkstu dk ghfy;e esa ifjorZu }kjk ÅtkZ

mRiknu

(D) -fdj.k mRltZu (S) Hkkjh ty

(T) U;wfVªuksa mRltZu

ans. A) - R; (B) - P, S; (C) - Q,T; (D) - Q,R,T

Sol. NA

20. A particle of unit mass is moving along the x-axis under the influence of a force and its total energy is con-

served. Four possible forms of the potential energy of the particle are given in cloumn I (a and U
0
 are

constants). Match the potential energies in column I to the corresponding statement(s) in column II

[JEE (Adv.) 2015]

Column I Column II

(A) 

22

0
1

U x
U (x) 1

2 a

  
   

   
(P) The force acting on the particle is zero at x = a

(B) 

2

0
2

U x
U (x)

2 a

 
  

 
(Q) The force acting on the particle is zero at x = 0

(C) 

2 2

0
3

U x x
U (x) exp

2 a a

    
     

     
(R) The force acting on the particle is zero at x = –a

(D) 

3

0
4

U x 1 x
U (x)

2 a 3 a

  
   

   
(S) The particle experiences an attractive force towards

x = 0 in the region |x| < a

(T) The particle with total energy 
0U

4
 can oscillate about
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    the point x = –a

bdkbZ nzO;eku dk ,d d.k ,d cy ds izHkko esa x-v{k ij xfr dj jgk gSA d.k dh dqy ÅtkZ lajf{kr gSA dkWye I

esa d.k dh fLFkfrt ÅtkZvksa ds pkj laHkkfor :i fn;s x;s gS  (a rFkk U
0
 fLFkjkad gS)A dkWye I esa nh x;h fLFkfrt

ÅtkZvksa dk dkWye II esa fn;s dFku@dFkuksa ls mfpr feyku dhft,A [JEE (Adv.) 2015]

dkWye I dkWye II

(A) 

22

0
1

U x
U (x) 1

2 a

  
   

   
(P) d.k ij dk;Z djus okyk cy x = a ij 'kwU; gSA

(B) 

2

0
2

U x
U (x)

2 a

 
  

 
(Q) d.k ij dk;Z djus okyk cy x = 0 ij 'kwU; gSA

(C) 

2 2

0
3

U x x
U (x) exp

2 a a

    
     

     
(R) d.k ij dk;Z djus okyk d.k x = –a ij 'kwU; gSA

(D) 

3

0
4

U x 1 x
U (x)

2 a 3 a

  
   

   
(S) {ks=k |x| < a esa d.k x = 0 dh vksj vkd"kZ.k cy dk vuqHko

djrk gSA

(T) 
0U

4
 dqy ÅtkZ okyk d.k x = –a fcUnq ds ifjr% nksyu dj

ldrk gSA

ans. (A) - P,Q,R,T; (B) - Q,S; (C) - P,Q,R,S; (D) - P,R,T

Sol. (A) 
0

x 3

2UdU
F [x a] [x] [x a]

dx a


    

(A)  (P) (Q) (R) (T)

(B) x 0

dU x
F U

dx a
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(C) x

dU
F

dx
 

        

2 2x /a

0 3

e
U [x][x a][x a]

a



  

(D) x

dU
F

dx
  

        
0
3

U
[(x a)(x a)]

2a
   

P, R, T


