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VERY IMPORTANT :
A. The question paper consists of  3 parts (Mathematics, Physics & Chemistry). Please fill the OMR answer

Sheet  accordingly and carefully.

B. Please ensure that the Question Paper you have received contains All the questions in each Section and
Pages. If you found some mistake like missing questions or pages then contact immediately to the Invigilator.

INSTRUCTIONS

1. All questions are single correct type questions. Each of these questions has four choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.
For each question, you will be awarded 4 marks if you have darkened only the bubble corresponding to
the correct answer and zero mark if no bubble are darkened. In all other cases, minus one (–1) mark will
be awarded.

2. Indicate the correct answer for each question by filling appropriate bubble in your answer sheet.
3. Use of Calculator, Log Table, Slide Rule and Mobile is not allowed.

USEFUL DATA

Atomic weights: Al = 27, Mg = 24, Cu = 63.5, Mn = 55, Cl = 35.5, O = 16, H = 1, P =  31, Ag = 108, N = 14,
Li = 7, I = 127, Cr = 52, K=39, S = 32, Na = 23, C = 12, Br = 80, Fe = 56,  Ca = 40,  Zn = 65.5, Ti = 48,
Ba = 137, U = 238, Co= 59, B =11, F = 19, He = 4, Ne = 20, Ar = 40 , Mo = 96, Ni = 58.5, Sr = 87.5,
Hg = 200.5 , Tl = 204, Pb = 207 [Take : ln 2 = 0.69,  ln 3 = 1.09, e = 1.6 × 10–19, m

e
= 9.1 × 10–31 kg ]

Take  g = 10 m/s2 unless otherwise stated
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PHYSICS

SECTION-I
SINGLE CORRECT CHOICE TYPE

Q.1 to Q.30 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

1. Two stones are thrown up simultaneously from the edge of a cliff 240 m high with initial speed of 10 m /s

and 40 m/s respectively. Which of the following graph best represents the time variation of relative position

of the second stone with respect to the first ?

(Assume stones do not rebound after hitting the ground and neglect air resistance, take g = 10 m/s2)

(The figures are schematic and not drawn to scale) [JEE (Main) 2015]

fdlh 240 m Å¡ph pksVh ds ,d fdUkkjs ls] nks iRFkjksa dks ,d lkFk Åij dh vksj Qsadk x;k gS] budh izkjafHkd pkYk

Øe'k% 10 m /s rFkk 40 m/s gS] rks] fUkEUkkafdr esa ls dkSUklk xzkQ (vkjs[k) igYks iRFkj ds lkis{k nwljs iRFkj dh fLFkfr

ds le; fopj.k (ifjorZUk) dks lokZf/kd lgh n'kkZrk gS \

(ekUk fyft;s fd] iRFkj tehUk ls VdjkUks i'Pkkr Åij dh vksj Ukgha mNYkrs gS rFkk ok;q dk izfrjks/k Ukx.; gS] fn;k gS

g = 10 m/s2)

(;gka xzkQ dsoYk O;oLFkk vkjs[k gS vkSj LdsYk ds vuqlkj ugha gS) [JEE (Main) 2015]

(A) (B)

(C) (D) 

Ans. (C)

Sol. When both the particle are in air,

a
relative

 = 0  v
relative

 = constant = 30 m/s
this means graph will be straight line.
when first particle reaches ground (at t = 8 s),
relative velocity will keep increasing until second

particle also hits the ground (at t = 12 s).

2. The period of oscillation of a simple pendulum is 
L

T 2
g

  . Measured value of L is 20.0 cm known to 1 mm

accuracy and time for 100 oscillations of the pendulum is found to be 90 s using a wrist watch of 1s resolution.
The accuracy in the determination of g is : [JEE (Main) 2015]

fdlh ljy yksyd dk vkorZ 
L

T 2
g

   gSA L dk ekfir eku 20.0 cm gS ftldh ;FkkFkZrk 1 mm gSA bl yksyd ds

100 nksyuksa dk le; 90 s gS] ftls 1s foHksnu dh ?kM+h ls ekik x;k gSA rks ] g ds fu/kkZj.k esa ;FkkFkZrk gksxh :

[JEE (Main) 2015]
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PHYSICS

(A) 2% (B) 3% (C) 1 % (D) 5%

Ans. (B)

Sol.
L

T 2
g

 

2

2

L
g 4

T
  

g L 2 T

g L T

  
 

0.1 2 1

20 90


 

= 2.7 %  3 %

3. :

Given in the figure are two blocks A and B of weight 20 N and 100 N, respectively. These are being pressed

against a wall by a force F as shown. If the coefficient of friction between the blocks is 0.1 and between block

B and the wall is 0.15, the frictional force applied by the wall on block B is : [JEE (Main) 2015]

;gk¡ vkjs[k esa nks CykWd (xqVds) A vkSj B n'kkZ;s x;s gSa ftuds Hkkj Øe'k% 20 N rFkk 100 N gSA bUgsa] ,d cy F }kjk

fdlh nhokj ij nck;k tk jgk gSA ;fn ?k"kZ.k xq.kkad dk eku] A rFkk B ds chp 0.1 rFkk B vkSj nhokj ds chp 0.15

gS rks nhokj }kjk CykWd B ij yxk cy gksxk [JEE (Main) 2015]

(A) 100 N (B) 80 N (C) 120 N (D) 150 N

Ans. (C)

Sol. f
1
 = 20 N

f
2
 = 100 + 20 = 120 N

AN1

f1

20

F
 

BN2

f2

100+f1

N1

4. A particle of mass m moving in the x direction with speed 2v is hit by another particle of mass 2m moving in the

y direction with speed v. If the collision is perfectly inelastic, the percentage loss in the energy during the

collision is close to : [JEE (Main) 2015]

x-fn'kk esa 2v pky ls pyrs gq, m nzO;eku ds d.k ls y- fn'kk esa v osx ls pyrk gqvk 2m nzO;eku dk ,d d.k Vdjkrk

gS ;fn ;g la?kV~V (VDdj iw.kZr% vizR;kLFk gS rks] VDdj ds nkSjku ÅtkZ dk gkfu gksxh [JEE (Main) 2015]

(A) 44% (B) 50% (C) 56 % (D) 62 %

Ans. (C)
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PHYSICS

Sol. Momentum conservation in x direction

m × 2v + 2 m × 0 = 3 m × v
x

x

2v
v

3


Similarly, v
y
 = 

2v

3

2 2
final x y

2 2
v v v v

3
  

% loss =   

2

2 2

2 2

1 1 1 2 2v
m (2v) 2m v 3m

2 2 2 3

1 1
m (2v) 2m v

2 2

  
           

    
 56%

5. Distance of the centre of mass of a solid uniform cone from its vertex is z
0
. If the radius of its base is R and

its height is h then z
0
 is equal to : [JEE (Main) 2015]

fdlh ,dleku Bksl 'kadq ds nzO;eku dsUnz dh mlds 'kh"kZ ls nwjh z
0 
gSA ;fn 'kadq ds vk/kkj dh f=kT;k R rFkk 'kadq

dh Å¡pkbZ h gks rks z
0
 dk eku fuEukafdr esa ls fdlds cjkcj gksxk : [JEE (Main) 2015]

(A) 
2h

4R
(B) 

3h

4
(C) 5 h (D) 

23h

8R

Ans. (B)

Sol.

h
43

.
COM

 h
4

6. From a solid sphere of mass M and radius R a cube of maximum possible volume is cut. Moment of intertia

of cube about an axis passing through its center and perpendicular to one of its faces is :

fdlh Bksl xksys dk nzO;eku M rFkk bldh f=kT;k R gSA blesa ls vf/kdre laHko vk;ru dk ,d D;wc (?ku) dkV

fy;k tkrk gSA bl D;wc dk tM+Ro vk?kw.kZ fdruk gksxk ;fn bldh ?kw.kZu v{k blds dsUnz ls gksdj xqtjrh gS rFkk

blds fdlh ,d Qyd ds yEcor~ gS : [JEE (Main) 2015]

(A) 
2MR

32 2
(B) 

2MR

16 2
(C) 

24MR

9 3
(D) 

24MR

3 3

Ans. (C)

Sol. Let side length of cube = a

Mass of cube = M'

Body diagonal of cube = Diameter of sphere

3a 2R 3

3

M 2M
M ' a

4 3R
3

  


2R
a

3
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MOI of cube = 
2 2M 'a 4MR

6 9 3



also 

3

3

4
M R

3
M ' a

  

 

3

3

3Ma
M '

4 R
 



7. From a solid sphere of mass M and radius R, a spherical portion of radius R/2 is removed, as shown in the

figure. Taking gravitational potential V = 0 at r =  , the potential at the centre of the cavity thus formed is :

(G = gravitational constant)

,d Bksl xksys dk nzO;eku M rFkk f=kT;k R gSA blls R/2 f=kT;k dk ,d xksyh; Hkkx] vkjs[k esa n'kkZ;s x;s vuqlkj dkV

fy;k tkrk gSA r =  ¼vuUr½ ij xq:Roh; foHko ds eku V dks 'kwU; (V= 0) ekurs gq,] bl izdkj cus dksVj (dSfoVh)

ds dsUnz ij] xq:Roh; foHko dk eku gksxk :

(G = xq:Roh; fLFkjkad gS) [JEE (Main) 2015]

(A) 
GM

2R


(B) 

GM

R


(C) 

2GM

3R


(D) 

2GM

R



Ans. (B)
Sol. Suppose we fill the cavity with +m & –m of same density

Potential at A (V
A
)  

2

2

3

GM R
3R

2R 2

   
     

+ 

2

2
3

Gm R
3 O

2R
2

2

  
        

 
 

Where, m = 
3

3

M 4 R

4 3 2R
3

 
  

 

M

8


V
A
  = 

GM

R


8. A pendulum made of a uniform wire of cross sectional area  A has time period T. When an additional mass

M is added to its bob, the time period changes to T
M

. If the Young's modulus of the material of the wires is Y

then 1/Y is equal to : (G = gravitational constant) : [JEE (Main) 2015]

fdlh nzO;eku rkj dks vuqizLFkdkV dk {ks=kQy A gSA blls cuk;s x;s ,d yksyd dk vkorZdky T gS A bl yksyd

ds xksyd ls ,d vfrfjDr M nzO;eku tksM+ nsus ls yksyd dk vkorZdky ifjofrZr gksdj T
M 
gks tkrk gS ;fn bl

rkjd ds inkFkZ dk ;ax xq.kkad Y  gks rks  1/Y  dk eku gksxk (G = xq:Roh; fLFkjkad gS)
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(A) 

2

MT A
1

T Mg

  
     

(B) 

2

MT Mg
1

T A

  
     

(C) 

2

MT A
1

T Mg

  
     

(D) 

2

M

T A
1

T Mg

  
      

Ans. (A)

Sol.
L

T 2
g

 

M

L L
T 2

g

 
 

2 2
L

T 4
g

  (1)

2 2
M

MgL
L

Ay
T 4

g

 
 

  
 
 
 

(2)

2

M
T Mg

1
T Ay

 
  

 

2

M
T1 A

1
y T Mg

  
    
   

9. Consider a spherical shell of radius R at temperature T. The black body radiation inside it can be considered

as an ideal gas of photons with internal energy per unit volume 
4U

u T
V

   and pressure 
1 U

p
3 V

 
    . If the

shell now undergoes an adiabatic expansion the relation between T and R is : [JEE (Main) 2015]

fdlh xksyh; dks'k ('kSy) dh f=kT;k R gS vkSj bldk rki T gSA blds Hkhrj Ñf".kdk fofdj.kksa dks QksVkWuksa dh ,d

,slh vkn'kZ xSl ekuk tk ldrk gS ftldh izfr bdkbZ vk;ru vkUrfjd ÅtkZ 
4U

u T
V

   rFkk nkc 
1 U

p
3 V

 
   

gSA ;fn bl dks'k esa :nks"e izlkj gks rks T rFkk R ds chp laca/k gksxk :

(A) RT e (B) 3RT e (C) 
1

T
R

 (D) 3

1
T

R


Ans. (C)

Sol.
1 U

P
3 V



4
nRT 1

T
V 3



VT3 = const

3 3
4

R T
3
  = const
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TR = const

1
T

R


10. A solid body of constant heat capacity 1J/ºC is being heated by keeping it in contact with reservoirs in two

ways :

(i) Sequentially keeping in contact with 2 reservoirs such that each reservoir supplies same amount of heat.

(ii) Sequentially keeping in contact with 8 reservoirs such that each reservoir supplies same amount of heat.

In both the cases body is brought from initial temperature 100ºC to final temperature 200ºC. Entropy

change of the body in the two cases respectively is : [JEE (Main) 2015]

,d Bksl fiaM (oLrq) dh fLFkj Å"ek /kkfjrk 1J/ºC gSA bldks Å"edks (Å"ek HkaMkjksa) ds lEidZ esa j[kdj fuEu nks

izdkj ls xeZ fd;k tkrk gS :

(i) vuqØfed :i ls 2 Å"edksa ds lEidZ esa bl izdkj j[kdj fd izR;sd Å"ed leku ek=kk esa Å"ek nsrk gS

(ii) vuqØfed :i ls 8 Å"edksa ds lEidZ esa bl izdkj j[kdj fd izR;sd Å"ed leku ek=kk esa Å"ek nsrk gS]

nksuksa fLFkfr;ksa esa fiaM dk izkjafHkd rki 100ºC rFkk vfUre rki 200ºC gSA rks] bu nks fLFkfr;ksa esa fiaM dh ,UVªkWih esa

ifjorZu gksxk] Øe'k%

(A) ln2, 4ln2 (B) ln2, ln2 (C)  ln2, 8ln2 (D) 2ln2, 8ln2

Ans. (B)

Sol. Case 1:

1

dQ
S ds

T
     

msdT

T

 
  
 
  = ms 

2

1

ln T

T

423
ms ln

373

 
 
 

Similarly, 2

473
S ms ln

423

 
   

 

1 2

473
S S ln

373

 
     

 

Case 2 :
We get the same value.

Explanation : entropy is a state function, therefore  it will depend only on initial and final states.

11. Consider an ideal gas confined in an isolated closed chamber. As the gas undergoes an adiabatic expansion,

the average time of collision between molecules increases as Vq, where V is the volume of the gas. The value

of q is : [JEE (Main) 2015]

,d vkn'kZ xSl fdlh cUn] fo;qDr (foyfxr½ d{k esa lhfer j[kh gSA bl xSl esa :nks"e izlkj gksus  ij] blds v.kqvksa

ds chp VDdj dk vkSlr dky (le;) Vq, ds vuqlkj c<+ tkrk gS] tgk¡ V xSl dk vk;ru gSA rks q dk eku gksxk :

p

v

C

C

 
   

 :

(A) 
3 5

6

 
(B) 

3 5

6

 
(C) 

1

2

 
(D) 

1

2

 

Ans. (C)
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Sol. Since 2
rms

1

n 2V d
 



1
n

V
  and 

rms
V T

 
V

T
 

since TVr–1 = constant = 
r 1

2V


 

12. For a simple pendulum, a graph is plotted between its kinetic energy (KE) and potential energy (PE) against

its displacement d. Which one of the following represents these correctly ?

(graphs are schematic and not drawn to scale): [JEE (Main) 2015]

fdlh ljy yksyd ds fy;s] blds foLFkkiu d rFkk mldks xfrt ÅtkZ ds chp vkSj foLFkkiu d rFkk mldh fLFkfrt

ÅtkZ ds chp xzkQ [khaps x;s gSA fuEukfdar esa ls dkSu lk xzkQ vkys[k lgh gS ?

(;gk¡ xzkQ dsoy O;oLFkk vkjs[k gS vkSj Ldsy ds vuqlkj ugha gS ): [JEE (Main) 2015]

(A) (B) 

(C) (D) 

Ans. (B)

Sol. Kinetic energy = 2 2 2 2
1 1

mv m (A x )
2 2

  

Kinetic energy will be maximum at mean position and minimum at extreme position. Graph will be
concave downwards.

Potential energy will be minimum at mean posi tion and maximum at extreme position.

13. A train is moving on a straight track with speed 20 ms–1. It is blowing its whistle at the frequency of 1000

Hz. The percentage change in the frequency heard by a person standing near the track as the train passes

him is (speed of sound = 320 ms–1) close to : [JEE (Main) 2015]

,d Vªu lh/kh iVfj;ksa ij 20 ms–1 dh pky ls xfr dj jgh gSA bldh lhVh dh /ofu dh vko`fÙk 1000 Hz gSA ;fn

/ofu dh ok;q esa pky 320 ms–1 gks rks] iVfj;ksa ds fudV [kM+s O;fDr ds ikl ls Vªsu ds xqtjus ij] ml O;fDr }kjk

lquh xbZ lhVh dh /ofu dh vko`fÙk esa izfr'kr ifjorZu gksxk yxHkx :

(A) 6% (B) 12% (C) 18% (D) 24%

Ans. (B)

Sol. When train is approaching the person,
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1 0

s

v 320
f f 1000

v v 320 20

   
    

   

When train is going away from the person,

2 0

s

v 320
f f 1000

v v 320 20

   
    

   

Percentage change in frequency =

1 2

1

f f
100 12%

f

 
  

 

14. A long cylindrical shell carries positive surface charge  in the upper half and negative surface change – in

the lower half. The electric field lines around the cylinder will look like figure given in : (Figures are

schemiatic and not drawn to scale)

fdlh yEcs csyukdkj dks'k ds Åijh Hkkx esa /kukRed i`"B vkos'k  rFkk fupys Hkkx esa _.kkRed i`"B vkos'k – gSaA

bl csyu ¼flfyUMj½ ds pkjksa vksj fo|qr {ks=k&js[kk,sa] ;gk¡ n'kkZ;s x;s vkjs[kksa esa ls fdl vkjspk ds leku gksxh \

¼;g vksj[k dsoy O;oLFkk vkjs[k gS vkSj Ldsy ds vuqlkj ugah gSA½ [JEE (Main) 2015]

(A) (B) 

(C) (D) 

Ans. (A)

15. A uniformly charged solid sphere of radius R has potential V
0  

(measured with respect to ) on its surface.

For this sphere the equipotential surfaces with potentials 
0 0 03V 5V 3V

, ,
2 4 4

 and 
0V

4
 have radius R

1
, R

2
, R

3

and R
4
 respectively. Then : [JEE (Main) 2015]

(A) R
1
 = 0 and R

2
 > (R

4
 – R

3
) (B) R

1
  0 and (R

2
 – R

1
) (R

4
 – R

3
)

(C) R
1
 = 0 and R

2
 < (R

4
 – R

3
) (D) 2R < R

4

R f=kT;k ds fdlh ,d leku vkosf'kr Bksl xksys ds i`"B dk foHko V
0 
gSA

 
(ds lkis{k ekik x;k) A bl xksys ds

fy;s] 0 0 03V 5V 3V
, ,

2 4 4
 rFkk 0V

4
 foHkoksa okys lefoHkoh i`"Bksa dh f=kT;k;sa] Øe'k% R

1
, R

2
, R

3
 rFkk R

4
 gSaA rks

(A) R
1
 = 0 rFkk R

2
 > (R

4
 – R

3
) (B) R

1
  0 rFkk (R

2
 – R

1
) (R

4
 – R

3
)

(C) R
1
 = 0 rFkk R

2
 < (R

4
 – R

3
) (D) 2R < R

4

Ans. (C,D)

Sol. 0

KQ
V

R




JEE (MAIN) 2015Matrix
JEE Academy

10MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

Potential will increase on going unside the sphere & decrease on going outside.

0 2 2
1 13

3V 3KQ KQ
(3R R ) R 0

2 2R 2R
    

0 2 2
2 23

5V 5KQ KQ R
(3R R ) R

4 4R 2R 2
    

0

3

3

3V 3KQ KQ 4R
R

4 4R R 3
   

0

4

4

V KQ KQ
R 4R

4 4R R
   

16. In the given circuit, charge Q
2
 on the 2µF capacitor changes as C is varied from 1µF to 3µF. Q

2
 as a

function of 'C' is given properly by :  (Figures are drawn schematically and are not to scale)

fn;s x;s ifjiFk esa] C ds eku ds 1µF ls 3µF ifjofrZr gksus ls 2F la/kkfj=k ij vkos'k Q
2
 esa ifjorZu gksrk gSA 'C'

ds Qyu ds :i esa Q
2
 dks dkSulk vkys[k lgh n'kkZrk gS \(vkys[k dsoy O;oLFkk vkjs[k gS vkSj Ldsy ds vuqlkj ugha

gS) [JEE (Main) 2015]

(A) (B) 

(C) (D) 

Ans. (B)
Sol. Let charge on C = Q

Charge on 1F = Q
1

Charge on 2F = Q
2

Q = 
C 3

E
C 3

 
 
 

Q
2
 = 

2Q

3
 = 

2CE

C 3

17. When 5V potential difference is applied across a wire of length 0.1 m, the drift speed of electrons is 2.5 ×

10–4 ms–1. If the electron density in the wire is 8 × 1028 m–3, the resistivity of the material is close to :

0.1 m yacs fdlh rkj ds fljksa ds chp 5V foHkorkadj vjksfir djus ls bysDVªkWuksa dh viokg pky 2.5 × 10–4 ms–1

PHYSICS
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gksrh gSA ;fn bl rkj esa bysDVªkWu /kuRo 8 × 1028 m–3 gks rks] bl ds inkFkZ dh izfrjks/kdrk gksxh] yxHkx

[JEE (Main) 2015]

(A) 1.6 × 10–8 m (B) 1.6 × 10–7 m (C) 1.6 × 10–6 m (D) 1.6 × 10–5 m

Ans. (D)

Sol. V = IR

d
V (neAv )

A

 
  

 



5

d

V
1.6 10 m

nev
    



18. :

In the circuit shown, the current in the 1 resistor is : [JEE (Main) 2015]

(A) 1.3 A, from P to Q (B) 0 A

(C) 0.13 A, from Q to P (D) 0.13 A, from P to Q

n'kkZ;s x;s ifjiFkl esa 1 izfrjks/kd ls izokfgr /kkjk gksxh : [JEE (Main) 2015]

(A) 1.3 A, P ls Q dh vksj (B) 0 ¼'kwU; ½ A

(C) 0.13 A, Q ls P dks (D) 0.13 A, P ls Q dks

Ans. (C)

Sol.

A

B

C

D

Let the current in loop ABQP = i
1
 (anti-clockwise)

Let the current in loop CPQD = i
2 
(anti-clockwise)

Applying KVL in both the loops,

6 – 3i
1
 – i

1
 + i

2
  = 0

9 – 2i
2
 – i

2
 + i

1
 – 3i

2
 = 0

On solving,

i
1
 = 

45

23
 and i

2
 = 

42

23

Net current in 1 resistance = 
3

23
 = 0.13A

from Q to P

19. Two coaxial solenoids of different radii carry current I in the same direction. Let 
1F


 be the magnetic force on
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the inner solenoid due to the outer one and 
2F


  be the magnetic force on the outer solenoid due to the inner

one. Then : [JEE (Main) 2015]

(A) 
1 2F F 0 
 

(B) 
1F


 is radially inwards and 
2F


 is radially outwards

(C)  
1F


 is radially inwards and 
2F


 = 0 (D) 
1F


 is radially outwards and 
2F


  = 0

nks lek{kh ifjufydkvksa esa] izR;sd ls I /kkjk ,d gh fn'kk esa izokfgr gks jgh gSA ;fn] ckgjh ufjufydk ds dkj.k]

Hkhrjh ufjufydk ij pqEcdh; cy 
1F


 rFkk Hkhrjh ifjufydk ds dkj.k] ckgjh ifjufydk ij pqEcdh; cy 
2F


 gks rks

(A) 
1 2F F 0 
 

(B) 
1F


 Hkhrjh dh vksj o vjh; ¼f=kT;½ gS vkSj 
2F


 ckgj dh vksj o vjh; gSA

(C)  
1F


 Hkhrj dh vksj o vjh; gS rFkk 
2F


 = 0 gSA (D) 
1F


 ckgj dh vksj o vjh; gS rFkk 
2F


  = 0 gSA

Ans. (A, D)

Sol. Force by outer solenoid on a small portion of inner solenoid will be radially outwards but net

force will be zero. Therefore, 
1

F 0

Due to Newton's third law, 
2F 0

20. :

Two long current carrying thin wires, both with current I, are held by insulating threads of length L and are in

equilibrium as shown in the figure, with threads making an angle 'q' with the vertical. If wires have mass 

per unit length then the value of I is : (G = gravitational constant) : [JEE (Main) 2015]

nks igys yEcs rkjksa esa izR;sd ls I /kkjk izokfgr gks jgh gSA bUgs L yEckbZ fo|qrjks/kh /kkxksa ls yVdk;k x;k gSA bu /

kkxksa esa izR;sd ds }kjk Å/okZ/kj fn'kk ls 'q' dks.k cukus dh fLFkfr esa] ;s nksuksa rkj lkE;koLFkk esa jgrs gSA ;fn bu

rkjksa dh izfr bdkbZ yEckbZ nzO;eku  gS rFkk g xq:Roh; Roj.k gS rks] I dk eku gksxk :

(A) (B) (C)  (D) 

Ans. (B)

Sol.
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2
0
I

g sin cos
2 (2Lsin )


 q  q

 q
 

0

g L
I 2sin

cos

 
 q

 q

21. A rectangular loop of sides 10 cm and 5 cm carrying a current I of 12A is placed in different orientations as

shown in the figures below : [JEE (Main) 2015]

10 cm rFkk 5 cm Hkqtkvksa ds ,d vk;rkdkj ywi ¼ik'k½ ls ,d fo|qr /kkjk I =12A izokfgr gks jgh gSA bl ik'k dks

vkjs[k esa n'kkZ;s x;s vuqlkj fofHkUu vfHkfoU;klksa ¼fLFkfr;ksa½ esa j[kk x;k gSA

(a) (b) 

(c) (d) 

If there is a uniform magnetic field of  0.3 T in the positive z direction, in which orientations the loop would

be in (i) stable equilibrium and (ii) unstable equilibrium ? [JEE (Main) 2015]

(A) a and b, respectively (B) a and c, respectively

(C) b and d, respectively (D) b and c, respectively

;fn ogk¡ 0.3 T rhozrk dk dksbZ ,dleku pqEcdh; {ks=k] /kukRed z fn'kk esa fo|eku gS rks] n'kkZ;s x;s fdl

vfHkfoU;kl esa] ;g ik'k ¼yqi½ (i) LFkk;h larqyu rFkk (ii) vLFkk;h larqyu esa] gksxk ?

(A) Øe'k% a rFkk b esa (B) Øe'k% a rFkk c esa

(C) Øe'k% b rFkk d esa (D) Øe'k% b rFkk c esa

Ans. (C)

Sol. If the angle between M and B is zero then loop will be in stable equilibrium.

If the angle between M and B is , then loop will be in unstable equilibrium.

22. In inductor (L = 0.03 H) and a resistor (R = 0.15 k) are connected in series to a battery of 15 V EMF in

a circuit shown below. The key K
1
 has been kept closed for a long time. Then at t = 0, K

1
 is opened and

key K
2
 is closed simultaneously. At t = 1 ms, The current in the circuit will be ( 5e 150 ):

[JEE (Main) 2015]

n'kkZ;s x;s ifjiFk esa] ,d izsjd (L = 0.03 H) rFkk ,d izfrjks/kd (R = 0.15 k) fdlh 15 V fo|qr okgd cy dh

cSVjh ls tqM+s gSA dqth K
1
 dks cgqr le; rd cUn j[kk x;k gSA bls i'pkr le; t = 0 ij, K

1
 dks [kksy dj lkFk

gh lkFk] K
2
 dks cUn fd;k tkrk gSA le; t = 1 ms ij, ifjifFk esa fo|qr /kkjk gkssxh & ( 5e 150 ):

[JEE (Main) 2015]
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(A) 100 mA (B) 67 mA (C) 6.7 mA (D) 0.67 mA

Ans. (D)

Sol. At t = 0, current = 
0

E

R

After K
1
 is opened and K

2
 is closed, 

Rt

L
0

I I e




At t = 1 ms, I = 0.67 mA

23. A red LED emits light at 0.1 watt uniformly around it. The amplitude of the electric field of the light at a

distance of 1 m from the diode is :

,d yky jax dk ,y- bZ- Mh- ¼izdk'k mRltZu Mk;ksM½ 0.1 okV ij] ,dleku izdk'k mRlftZr djrk gSA Mk;ksM ls 1

m nwjh ij] bl izdk'k ds fo|qr {ks=k dk vk;ke gksxk &

(A) 1.73 V/m (B) 2.45 V/m (C) 5.48 V/m (D) 7.75 V/m

Ans (B)

Sol. Intensity = 2
0 02

P 1
E c

4 r 2
  



E
0
 = 2.45 V/m

24. Monochromatic light is incident on a glass prism of angle A. If the refractive index of the material of the prism

is µ, a ray, incident at an angle q, on the face AB would get transmitted through the face AC of the prism

provided : [JEE (Main) 2015]

dk¡p ds fdlh fizTe dk dks.k A gSA bl ij ,do.khZ izdk'k vkifrr gksrk gS A ;fn fizTe ds inkFkZ dk viorZUkkad µ,  gS]

rks fizTe ds AB QYkd ij] qdks.k vkifrr izdk'k fd fdj.k] fizTe ds QYkd AC ls ikjaxr gksrh ;fn %

[JEE (Main) 2015]

(A) (B) 

(C) (D) 
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Ans. (A)

Sol.

A

B C

r1 r2
q

For the ray to get transmitted through face AC,
r

2
 < i

c
 , where i

c
 is critical angle.

r
2
 = A – r

1

A – r
1
  for transmission

sin (A – r
1
) < sin Q

c

sin (A – r
1
) < 

1



1
1

1
r A sin

 
    

1
1

1
sin r sin A sin

  
     

1
sin 1

sin A sin
  q

      

1 1
1

sin sin A sin 
   

q      
    

25. On a hot summer night, the refractive index of air is smallest near the ground and increases with height from

the ground. When a light beam is directed horizontally, the Huygens' principle leads us to conclude that as it

travels, the light beam : [JEE (Main) 2015]

(A) becomes narrower (B) goes horizontally without any deflection

(C) Bends downwards (D) bends upwards

xzh"e _rq dh xeZ jkf=k esa] HkwrYk ds fudV] ok;q dk viorZUkkad U;wUkre gksrk gS vkSj HkwrYk ls Å¡pkbZ ds lkFk c<+rk

tkrk gSA ;fn] dksbZ izdk'k fdj.k iqat {kSfrt fn'kk esa tk jgk gks rks] gkbxsUl ds fl}kUr ls ;g ifj.kke izkIr gksrk gS

fd pYkrs gq;s izdk'k fdj.k iqat &

(A) ladqfpr (ladh.kZ) gks tk;sxk (B) fcUkk fo{ksfir gq,] {kSfrt fn'kk esa pYkrk jgsxkA

(C) Ukhsps dh vksj >qd tk;sxkA (D) Åij dh vksj >qd tk;sxkA

Ans. (D)
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Sol.

wavefronts

1

2

On going up refractive index increases, therefore velocity decreases. Second ray in the diagram

has less velocity compared to first ray. Hence, beam bends upwards

26. Assuming human pupil to have a radius of 0.25 cm and a comfortable viweing distance of 25 cm, the

minimum separation between two objects that human eye can resolve at 500 nm wavelength is :

;fn ekUko Uks=k dh iqrYkh dh f=kT;k 0.25 cm rFkk Li"V lqfo/kktUkd ns[kUks dh nwjh 25 cm gks rks] 500 nm rjaxnS/;Z

ds izdk'k esa] nks oLrqvksa ds chp fdrUkh U;wUkre nwjh rd ekUko Uks=k mUk nksUkksa ds chp foHksnUk dj ldsxk

[JEE (Main) 2015]

(A) 1 µm (B) 30 µm (C) 100 µm (D) 300 µm

Ans. (B)

Sol. Resolving angle of human eye dq= 1.22
D



9

2 2

y 1.22 500 10

25 10 0.25 2 10



 

 


  

y = 30 × 10–6 m

27. As an electron makes a transition from an excited state to the ground state of a hydrogen - like atom/ion:

[JEE (Main) 2015]

(A) its kinetic energy increases but potential energy and total energy decrease

(B) Kinetic energy, potential energy and total energy decrease

(C) Kineticenergy decreases, potential energy increases but total energy remains same

(D) Kinetic energy and total energy  decrease but potential energy increases

tc dksbZ bYksDVªkWUk] gkbMªkstUk tSls ijek.kq @ vk;Uk dh mRrsftr voLFkk ls U;wUkre ÅtkZ voLFkk esa laØe.k djrk gS

rks mldh %

(A) xfrt ÅtkZ esa o`f} rFkk fLFkfrt ÅtkZ rFkk dqYk ÅtkZ esa deh gksrh gSA

(B) xfrt ÅtkZ] fLFkfrt ÅtkZ rFkk dqYk ÅtkZ esa deh gks tkrh gSA

(C) xfrt ÅtkZ de gksrh gS] fLFkfrt ÅtkZ c<+rh gS vkSj dqYk ÅtkZ ogh jgrh gSA

(D) xfrt ÅtkZ o dqYk ÅtkZ de gks tkrh gS fdUrq] fLFkfrt ÅtkZ c<+ tkrh gSA

Ans. (A)

Sol. Total energy =  
2

2

Z
13.6eV

n
 

Kinetic energy   
2

2

Z

n

As n increases, total energy and potential energy decreases but kinetic energy increses.

28. Match List-I (Fundamental Experiment) with List-II (its conclusion) and select the correct option from t h e
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choices given below the list : [JEE (Main) 2015]

List-I List-II

a. Franck-Hertz Experiment I. Particle nature of light

b. Photo-electric Experiment II. Discrete energy levels of atom

c. Davison-Germer Experiment III. Wave nature of  electron

iv. Structure of atom

lwph -I (ewYk iz;ksx) dk lwph -II (blds ifjek.k) ds lkFk lqesYkUk dhft;s vkSj fUkEUkkafdr fodYiksa esa ls lgh fodYi dk

p;Uk dhft;s \

lwph -I lwph -II

a. Qzasd&gV~Zl iz;ksx I. izdk'k dh df.kdk izd`fr

b. izdk'k fo|qr iz;ksx II. v.kq ds fofoDr ÅtkZ Lrj

c. MsohlUk teZj iz;ksx III. bysDVªkWUk dh rjax izd`fr

iv. ijek.kq dh lajpUkk

(A) a - I, b - IV, c - III  (B) a- II, b - IV, c - III

(C) a - II, b - I, c - II  (D) a - IV, b - III, c - II

Ans. (C)

29. A signal of 5 kHz frequency is amplitude modulated on a carrier wave of frequency 2 MHz. The frequencies

of the resultant signal is/are : [JEE (Main) 2015]

(A) 2 MHz only (B) 2005 kHz, and 1995 kHz

(C) 2005 kHz, 2000 kHz and 1995 kHz (D) 2000 kHz and 1995 kHz

5 kHz vko`fRr ds fdlh ladsr dk 2 MHz vko`fRr dh okgd rjax ij vk;ke ekWMqYkUk fd;k x;k gSA rks ifj.kkeh

flXuYk (ladsr) dh vko`fRr gksxh %

(A) 2 MHz dsoYk (B) 2005 kHz, rFkk 1995 kHz

(C) 2005 kHz, 2000 kHz rFkk 1995 kHz (D) 2000 kHz rFkk 1995 kHz

Ans. (C)

Sol. f
c
 = frequency of carrier wave

f
s
 = frequency of signal

Resultant frequencies = (f
c
 + f

s 
), f

c
 , (f

c
 – f

s
)

= 2005, 2000, 1995 kHz

30. An LCR circuit is equivalent to a damped pendulum. In an LCR circuit the capacitor is charged to Q
0
 and

then connected to the L and R as shown below : [JEE (Main) 2015]

LCR (,Yk-lh-vkj-) ifjiFk fdlh voefnr YkksYkd ds rqY; gksrk gSA fdlh LCR ifjiFk esa la/kkfj=k dks Q
0
 rd

vkosf'kr fd;k x;k gS] vkSj fQj bls vkjs[k esa n'kkZ;s x;s vuqlkj L rFkk R ls tksM+k x;k gSA
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If a student plots graphs of the square of maximum charge 2
Max

(Q ) on the capacitor with time(t) for two

different values L
1
 and L

2
(L

1
 > L

2
) of L then which of the following represents this graph correctly ? (plots

are schematic and not drawn to scale)

;fn ,d fo|kFkhZ L ds] nks foHkUUk ekUkksa] L
1
 rFkk L

2 
(L

1
 > L

2
)  ds fy,] le; t rFkk la/kkfj=k ij vf/kdre vkos'k ds

oxZ 2
Max

(Q ) ds chp nks xzkQ cUkkrk gS rks fUkEUkkafdr esa ls dkSUk lk xzkQ lgh gS\

(IYkkWV dsoYk O;oLFkk IYkkWV gS rFkk LdsYk ds vuqlkj ugha gS)

(A) (B) 

(C) (D) 

Ans. (A)
Sol. Applying KVL in the circuit,

q di
iR L 0

C dt
   

2

2

q dq d q
R L 0

C dt dt
  

2

2

d q R dq q
0

dt L dt LC
  

compare this equation with equation for a damped harmonic oscillator,

2

2

d x b dx k
x 0

dt m dt m
  

A = 
bt

2m
0

A e


Rt

2L
max 0

Q Q e




Rt
2 2 L
max 0

Q Q e




Hence, higher value of L means slower damping.
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