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SECTION – A 

 

1. :  

 (1)     

 (2) 
+    

 (3)     

 (4)    

Sol. (3) 

 Positron emission or Beta plus decay is a subtype of radioactive decay called Beta decay, in 

which a proton inside a radionuclide nucleus is converted into a neutron while releasing a 

positron and an electron neutrino. 

 So, decay of a proton to neutron is possible only inside the nucleus. 
 

 

 

2. m1 m2 

m2 : m1   

(1) 2 : 1   (2) 1 : 1   (3) 1 : 2   (4) 3 : 1   

Sol. (4) 

 

 

m1 

u1 

m2 

u2=0 

Before Collision 

m1 

v1=v 

m2 

After Collision 

v2=v 

 
 From conservation of linear momentum; 

 Pi = Pf  

 1 1 2 1 2m u m (0) m ( v) m v      

 1 1 2 1m u v(m m )    …(i) 

 
sep

app 1 1

V v ( v) 2v
e 1

V u u

 
     

 1u 2V   …(ii) 

 from (i) & (ii) 

 1 2 1m (2v) v(m m )   

 1 2 12m m m    

 1 23m m   

 2

1

m 3

m 1
 

 
 

 

 

3. y- (E)


(B)


 
 

 (1) Ex, Bz or Ez, Bx  (2) Ey, Bx or Ex, By  

 (3) Ex, By or Ey, Bx  (4) Ey, By or Ez, Bz  



 

 

 
Sol. (1) 

 

 Y 
v


 

Z 

X 

 

 ˆˆ ˆE B C   for electromagnetic waves. 

 ˆ ˆE B  should point in the  

 direction of propagation of wave (y-direction here)  

 possible combinations are  

 (Ex , Bz) or (Ez , Bx) 

 

4. m 

 

 

60°  
 

 [ , s, = 0.4] 

 (1) 
7

mg
2

  (2) 0   

 (3) 
mg

5
   (4) 5 mg   

Sol. (3) 

 

 

T 
N 

f 

mg cos60° 

mg 

60° 

60° 

m
g
 s

in
6
0
°
 

 
 

 Let's assume equilibrium condition of cylinder 
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 T f mgsin60     ….(i) 

 & TR – fR = 0  ….(ii) 

 from (i) & (ii) 

 req

mgsin60
T f

2


   

 But limiting friction < required friction. 

 mgcos60°  
mgsin60

2


  

 cylinder  won't be in equilibrium 

 f will be kinetic 

 & f = K N 

 kmgcos60    

 
1 mg

0.4 mg
2 5

     

 

5. S1 

S2 S1 > S2.   

 (1) S1 + S2   (2) S1 - S2   (3) S1 × S2   (4) 1

2

S

S
  

Sol. (1) 

 

 

(S1>S2) 

1 2 

S2 S1 

Piston  

 for gas 1 , 1 1

f
S n R

2
  

 for gas 2, 2 2

f
S n R

2
   } identical gas, so f will be same. 

 after removal of piston, 

 1 2 1 2

f
s (n n )R S S

2
     

 

6. 25% R  L 

 

 (1) 
L

ln2
R

 (2) 
L

ln10
R

  (3)   (4) 
L

ln5
R

  

Sol. (1) 

 Magnetic energy, 21
U LI

2
 , when current in circuit is I. 

  When circuit has maximum current, 

 maximum value of Magnetic energy, 2
0 0

1
U LI

2
  



 

 

 Given : U = 25% of U0. 

 2 2
0

1 1 1
LI LI

2 4 2
    

 
2

2 0 0I I
I I

4 2
     

  t /
0I I (1 e )    

 t /0
0

I
I (1 e )

2

     

 t /1
e

2

    

 t/e 2   

 t n2    

 
L

t n2
R

    

 

7. 

 (    ) :

 (1) 
dV

V
  (2) 

dV

V
  (3) 

1 dV

V



  (4) 
V

dV
   

Sol. (1) 
 for adiabatic expansion : 

 PV const.   

 nP lnv const.     

  differentiating both sides; 

 
dp dv

0
p v

    

 
dp dv

p V
    

 

8.  ( )   ( ) 

  

 (1) 
1


 

 
 (2) 

1


 

 
 (3) 

1

1
 

 
 (4) 

1


 

 
 

Sol. (1) 

 C

E

I

I
   & C

B

I

I
   

 & IE = IB + IC  

 CE B

C C C

II I

I I I
    

 
1 1 1

1
 

   
  

 

 
1


  

 
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9. LCR , (xL)  10 (XC)  4

 (R) 6   

 (1) 
1

2
  (2) 

3

2
  (3) 

1

2
  (4) 

1

2 2
  

Sol. (1) 

 Given :  XL = 10 

              XC = 4 

               R = 6 

 Power factor = cos  = 
R

Z
 

  
2 2

L C

R

R (x X )


 
 

  
2 2

6

6 (10 4)


 

 

  
6 1

6 2 2
   

10. - Kp  K 

 - 2 : 1  KP : K   

(1) 1 : 8   (2) 1 : 4   (3) 8 : 1   (4) 4 : 1   

Sol. (4) 

 
mv p

r
qB qB

   

 
p

m 4
&

m 1


  

 p P

P

r qP 2
.

r P q 1


 

 
 

P PP 2q 1
2 1

P q 2 

 
    

 
 

 Now, 

2

p p

p

K P m 4
. 1 4

K P m 1


 

 
     
 

 

11. 



   

 (1) cos(t) + cos(2t) + cos(3t) (2) 3cos 2 t
4

 
  

 
   

 (3) sin2(t)    (4) sin(t) + cos(t)  

Sol. (2) 

 for expression, 3cos 2 t
4

 
  

 
 

 Angular frequency =2 

  Time period, T = 
2

(2 )

 


 
 

 



 

 

12. M L 

  

 (1) 
2

2

1 ML

2 
  (2) 

2

2

2 ML

5 
  (3) 

2

2

1 ML

4 
  (4) 

2

2

ML


  

Sol. (4) 

 

 

m, L 

R 

 

 
L

L R R   


  

 & moment of inertia = mR2 = 
2 2

2

L mL
m
 

 
  

 

 

13. M L

 (areal)

  

 (1) 
L

M
  (2) 

2L

M
  (3) 

L

2M
  (4) 

4L

M
  

Sol. (3) 

 theoretical concept. 

  Areal velocity, 
dA L

dt 2M
  

  L = Angular momentum of planet 

 M = Mass of planet. 

 

14.  –   

 



O X0 

x 

 
 – :  
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 (1) 

 a 

O x 
 

(2) 

 a 

O x 
 

 (3) 

 a 

O x 

 

(4) 

 

O x 

a 

 
Sol. (4) 

 

 



O X0 

x 

 

 Slope of given graph, 0

0

v
m

x
   

 0
0

0

v
v x v

x

 
    

 
 

 & 
vdv

a
dx

  

 0 0
0 0

0 0

v vd
x v . x v

x dx x

      
         
         

 

 0 0
0

0 0

v v
x v . 0

x x

    
        
     

 

 
2
0

2
0

v .x
x

  
2
0

0

v

x
  

 Again comparing with standard equation of straight line (y = mx + c) 

 Here, m = +ve & c = -ve 



 

 

 

 
a 

O 
x 

 
  only graph (4) is possible. 
 

15. (R),  (G) (B) PQR 

PQ   

 

B 

G 

R 

P 

Q 
R 

 
 1.27, 1.42  1.49 PR 

  

(1)    (2)   (3)    (4)   

Sol. (3) 

 

 
R 

G 

B 

R = 1.27 

G = 1.42 

R = 1.49 

 
 

 for TIR, i = 45° 

 & i > C         45°>C 

  sin c = 
1


 

  1 1
c sin  
  

 
 

   > 2  

   > 1.414 

  G & B are more than . 

  only red will come out. 
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16. 300 K 

  

 ( 32 g/mol; R=8.3 JK-1 mol-1) 

 (1) 
3

3
 (2) 

8

3
  (3) 

3

8


  (4) 

8

3


 

Sol. (3) 

 rms

3RT
V

M
  

 & avg

8RT
V

M



 

 rms

avg

V 3

V 8


   

 

17. m 
C

U(r) ,
r

  C 

–  

 (1) 

 

(2) 

 

(3) 

 

(4) 

 

 

Sol. (1) 

 

 

r 

O v 
 

 Given potential field. 
C

U(r)
r


  

 
2

dU c
F

dr r
    

 & FC = 
2mv

r
 

  
2

2

mv C

r r
  

 
2

c
r

mv
   

 
2

1
r

v
   

  the graph between r & v  will be hyperbolic. 

 

r 

O v 

r 

O v 

r 

O v 

r 

O v 



 

 

 

18. ? 

 (A)  

  (B)  

 (C)  

  (D)  

 (E)  = —1      

  

(1)  (B)  (C)  (2)  (B)  (D)  

(3)  (C)  (E)  (4)  (A)  (B) 

Sol. (3) 

 (a) Electric monopoles exist while magnetic monopoles do not exist. 

 (b) Magnetic field lines at the ends and outside of solenoid cannot be confined. 

 (c) Magnetic field lines are confined within a toroid. 

 (d) Magnetic field lines inside a bar magnet are parallel.  

 (e) For perfectly diamagnetic material x = -1. 

  (C) & (e) are correct. 

 

19. 1×107 ms-1 

  

 (1) 
1

1837
  (2) 1837   (3) 1837  (4) 

1

1837
 

Sol. 3 

 
1

RP



  

&   
1

m


 
RP m   

 pr pr

e e

RP m
1837

RP m
  

   
 

20. 

 

 [g = 10 ms-2, R = 6400×103 m, Take  = 3.14 ] 

(1) 60   (2)   (3) 84   (4) 1200  

Sol. (3) 

 At equator, body starts floating i.e. condition of weightlessness. 

 2
equg g R 0     

 
g

R
    

  Time period, T = 
2 R

2
g


 


 

 
66.4 10

2 3.14
10


   

 84 minutes  
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Section – B 

 

1. 6 cm  3 cm 

 cm   _________. 

Sol. 4 

 

 

A 

  
 In parallel, 

 1 2
eq

1 2

R R
R

R R



 

 
1 2

1 2

A A
2A

A A

  




  

 



 

 

 
6 3

2
2 6 3

 
  


 

 2 2 4     

 

2. 4 kg 10ms-1 8m 100 Nm-1 

x m x _______ 

Sol. 6 

 If spring is compressed by y 

 2 21 1
mv ky

2 2
   

 
m 4

y .v 10 2m
k 100

      

  final length of spring = 8 – 2 = 6m 
 

 

 

 

 

 

 

 

 



 

 

3. 72 cm A x cm AB P 

 

 
 x  ___________ 

Sol. 48 

 

 12 6 

(72-x) x 

G 

 
 At balanced condition 

 
x 72 x

12 6


   

 x 2(72 x)    

 3x 144   

 
144

x 48cm
3

  
 

 

4. 0.4 m2 B 

1 cm2 24 kg  load

40 cm B v ms-1 . 

 v  …………………. 

 [g 10 ms-2 ] 

 

24kg 

A 

B  
 

 

 

12 6 C 

G 

x 

P 
B A 
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Sol. 3 

 

 24kg 

B 

v 

V=0 

A 

h 

 
 

 On applying Bernoulli's theorem at points A & B 

 2 2
0 atm

mg 1 1
P gh V P v

A 2 2
         

 V 0 (at  A)  

 2mg 1
gh v

A 2
     

 3 3 224 10 1
10 10 0.4 10 v

0.4 2


       

 v 3m / s   

 
 

5. 

 
IC(mA) 

8 

6 

4 

2 

0 

IB=40A 

IB=30A 

IB=20A 

IB=10A 

VCE(V)  
 ………….. 

Sol. 200 

 for common emitter configuration 

 C

B

I (4 2)mA

I (20 10) A

 
  

  
 

 
3

6

2 10
200

10 10




    

 

 

 

 

 



 

 

6. (7.50   0.85) cm x   x 

 ……………… 

 

Sol. 34 

  volume, 34
V r

3
   

 
V r

100 3 100
V V

 
    

 
0.85

3 100
7.5

 
  

   

2.55
100

7.5
 

 
=34% 

 

7. 5 g  

 

 

A B 

45° 45° 

 

 5 2  ms-1 A  B 

x×10-2 kgms-1 x  ………………….. 

Sol. 5 

 

 

45° 45° 

u 

A B  
 

 B AP P P  
  

 

 ˆ ˆm(5 2 cos45 i 5 2 sin45 j)     

 ˆ ˆm(5 2 cos45 i 5 2 sin45 j)     

 
1 ˆ2m 5 2 j
2

     

 = –10×5×10-3 kg m/s 

 2|P | 5 10 kg m/s  


   
x 5   

 

8. 1C y- y = 1m, 2m, 4m, 8m …………………..

1C x103 N  

 x  ……… 

 [
0

1

4
 = 9×109 Nm2/C2 ] 
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Sol. 12 

 

 

0 1 2 3 4 ∞  

 1 31 2 1 4
total 2 2 2

1 2 3

kq qkq q kq q
F ....

r r r
     

 

2 2 2 2
9 6

2 3

1 1 1 1
9 10 10 1

2 2 2 2





        
              
         

 

 9 6 1
9 10 10

1
1

4



 
 

    
 
  

 

 
a

S
1 r



 
  

  for G.P. 

 3 34
9 10 12 10 N

3
      

 

9. TV 20 m  

 (i)  

  (ii) 5m  

  (i) (ii)  n% n   

 

Sol. 50 

 for calculation of Range from tower. 

 T Rd 2Rh 2Rh   

  hT = height of Tower 

 & hR = height of receiver 

  for 1st case; hT = 20m, hR = 0 

 3
1d 2 6400 10 20 16km      

  for 2nd case; hT = 20m, hR = 5m 

 3
2d 2 6400 10 20     + 32 6400 10 5    

 = 16 + 8 = 24 km 

  % change in range 

 2 1

1

d d
100

d


   

 
24 16

100
16


   

 
8

100 50%
16

    

 

 

 



 

 

 

10.  286 kms-1  630 nm 

 x×10-10 m  

 x   

 [  c 3×108 ms-1] 

Sol. 6 

 Red shift, rV

c

 
   

 
 

 
3

9

8

286 10
630 10

3 10


  


 

 106.006 10 m   

 106 10 m   

 x 6   
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