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SECTION – A 

 

1.  LCR : 

 (1)     

 (2)  

  (3)   

  (4)   

1. (4)  

Sol. f = 
1

LC
 frequency will not change 

 Q = 
L

R


R Q   

 Q = 
L

R B

 



 

  = 
R

L
R B    

 So, band with of resonance circuit will increases. 

 By Motion Ans  4 

 By NTA Ans  4  
 

2. 
 1

1

2

T   
 2

1

2

T  

1

2

T   

 (1) None of the above (2) 
   

 
1 2

1 1 1

2 2 2

T T T  

  (3) 

   

   






1 2

1 1

2 2
1 1 2
2 1 1

2 2

T T

T
T T

   (4)  

   

   




1 2

1 1

2 2
1 1 2
2 1 1

2 2

T T

T
T T

 

2. (4) 

Sol. 
 

  
 

1
1

dN
N

dt
, 
 

  
 

2
2

dN
N

dt
 

 
dN

dt
=

1 2

dN dN

dt dt

   
   

   
 

 Neff = N1 × N2 

 
eff

1

T
=

1 2

1 1

T T
  

 Teff = 1 2

1 2

T T

T T
 

 By Motion Ans  4  

 By NTA Ans  4  

 



 

 

3. 10 cm 5.00mm 5.0 V 

2.00 A  

 (1)7.5  (2)3.9  (3)8.4  (4)3.0  

3. (2)  

Sol. V = IR 

 R = 
A


 

 V = 
 

 
 

I
A



 

 
 = 

VA

I  

 



=

V I d
2

V I d

   
  




 

 = 
0.1 0.01 0.1 0.01

2
5 2 10 5

     

 



=0.02 + 0.005 + 0.01 + 0.004 

 0.039



  

 100





= 0.039 × 100 = 3.9% 

 By Motion Ans  4  

 By NTA Ans  4  
 

4. AC 220V, 50 Hz 

 

 (1) 0.25 ms (2) 25 ms  (3)2.5 ms  (4)2.5 s  

4. (3)  

 

 

t1 t2 

Vpeak 

VRMS 

 
 V = V0 sin t =  1220 2 sin 2 t 

 

 
   1220 2 220 2 sin 100 t

 
 

 V =  1220 2 sin 100 t  

 1 = sin (100t1) 

 

  1100 t

2  

 t1 = 
1

200
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200

200 2
=sin (t2) 

 22 t
4


    

 t2 = 
1

400
 

 1 2

1 1
t t t

200 400
      

 
1

t sec 2.5ms
400

    

 IInd Method 
 Phase different b/w 

 Max & RMS = 
4


 

 So, t = T/8 

 
1 1

t sec
8 50 400

  


 

 t 2.5ms   

 

5. A, B, C  D A   

 3 T C : 

 ( ) 

 

 
B 

D 

C 
A 

i  
 (1) 6T (2) 12T  (3) 1T  (4) 9T  

5. (3) 

 

 
B 

D 

C 

3T 

I2 

I3 

I1 

 
 3I1 = I0 

 I1 = 0I

3
 

 B = 0 nI0 = 3T 

  1 0 1B nI
 

 B' = µ0n
0I

3
 = 

0µ x70 3T
1T

3 3
   



 

 

 B' = 1T 

 By Motion Ans  1
 

 By NTA Ans  1
 

 

6. 100 MHz x-
–8 ˆB 2.0 10 kT 


 ( , k̂  z- ) E


 ?  

 (  c = 3 × 108 m/s) 

 (1) 0.6 ĵ  V/m (2) 6.0 k̂  V/m  (3) 6.0 ĵ  V/m  (4) 0.6 k̂  V/m  

6. (3) 

f = 100 MHz 

 

 
v=3×108 î  

8B 2 10 T 


   

 E B V 
  

 

 = (2 × 10-8 k̂ ) × (3 × 108 î ) 

 = 6  ˆ ˆk i  = ˆ6j  V/m 

 ˆE 6j


V/m 

 By motion Ans  3 

 By NTA Ans   3 

 

7. 4 2:1 

 

 (1) e– 1

16
  (2) e– 16   

 (3) e– 1

8
   (4) e– 8  

7. (3) 

h h

p mv
    

 
p p p e e

e p p

e e

h

m v m v

h m v

m v


 


 

 e e

p e

M v2

1 M 4v
   

 e
p

M
m

8
  

 
1

8
 times the mass of electron 

 By Motion Ans  3 

 By NTA Ans  3 
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8. T  

(kB ) 

 (1) kBT (2) B

2
k T

3
 (3) B

3
k T

2
 (4) B

1
k T

2
 

8. (4) 

Energy associated with each digress of freedom is 
1

2
 KBT. 

 By Motion Ans  4  

 By NTA Ans  4 

 

9. 

: 

 (1)  (2)   

 (3)  (4)   

9. (3) 

By theory 

 By motion Ans  3  

 By NTA Ans  3 

 

10. T = 
l

2
g

 10 cm   

 1 mm  1 200 100 

'g' 'x' 'x'  

 (1)  5% (2) 4%` (3) 3% (4) 2%  

10. (3) 

T = 
l

2
g

  

 T2 = 
l

2
g

 
 
 

 

 g = 2 
2

l

T
 

 
g l 2 T

g l T

  
   

 
3

2

g 1 10 2 1

g 1001 10





  
 


 

 
g

0.02 0.01 0.03
g


    

 
g

100 0.03 100 3%
g


     

g
100 3%

g


   

By motion Ans  3  

By NTA Ans  3  



 

 

11. 3.55×105 V m–1 2 mm 3 g cm–3 

g = 9.81 m/s2  

(1) 1.73 × 1010  (2) 48.8 × 1011  (3) 1.73 × 1012  (4) 17.3 ×1010  

11. (1) 
 Fe = qE 

mg  
Fe = qE = (ne)E 

Fe = mg 

(ne)E = mg 

n = 

34
R g

mg 3
eE eE

  

  

n = 

9

19 5

4
3000 3.14 8 10 9.8

3

1.6 10 3.55 10





    

  
 

n = 
5

10984704 10
1.73 10

5.68


   

n = 1.73 ×1010 

By Motion Ans  1  

By NTA Ans  1  

 

12. R T 9R  

 (1) 3T  (2) 9 T  (3) 27 T  (4) 12T  

12. (3) 

T2  R 3 

 

3

2
1 1

2 2

T R

T R

 
  
 

 

 

3

21

2

T R

T 9R

 
  
 

 

 
2

T 1

T 27
  

 T2 = 27T 

 By motion Ans  3  

 By NTA Ans  3  
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13. 

  

 (1)    

 (2)   

 (3)   

 (4)   

13. (1) 

Force on each wire be along radially outward and equal so, it will take the shape of circle and 

parallel to the field. 

 

 F 

F 

dl 

dl 

  
 

 

14. 0.5mm , 0.5 m   

 5890 Å 

 

 (1) 1178 × 10-6 m (2) 1178 × 10-9 m (3) 5890 × 10-7m  (4) 1178× 10-12m  

14. (1) 

 D = 0.5 m 

 d = 0.5 mm 

  = 5890Å 

 distance between first and third bright fringe = 2 = 
2 D

d
 

 = 2 × 5890 × 10-10 × 
 3

0.5

0.5 10
 

 = 1178 × 10-6 m  

 

15. – I – II  

   – I       – II 

 (a) 10 km   (i)  

 (b)  70 km    (ii)  

 (c) 180 km   (iii)  

 (d) 270 km   (iv)   

 

(1) (a) – (ii), (b) – (i), (c) – (iv), (d) – (iii)   

(2) (a) – (iv), (b) – (iii), (c) – (ii), (d) – (i) 

(3) (a) – (iii), (b) – (ii), (c) – (i), (d) – (iv) 

(4) (a) – (i), (b) – (iv), (c) – (iii), (d) – (ii) 

 

 

 



 

 

15. (2) 

Troposphere 

 The troposphere starts at the Earth's surface and extends 8 to 14.5 kilometers high  

(6 to 9 miles). 

Stratosphere 

The stratosphere starts just above the troposphere and extends to 50 kilometers (31 miles) 

high. 

Mesosphere 

The mesosphere starts just above the stratosphere and extends to 85 kilometers (53 miles) 

high. 

Thermosphere 

The Thermosphere starts just above the mesosphere and extends to 600 kilometers (372 miles) 

high. 

Ionosphere 

The ionosphere is an abundant layer of electrons and ionized atoms and molecules that 

stretches from abut 48 kilometers (30 miles) above the surface to the edge of space at about 

965 km (600 mi). 

Exosphere 

This is the upper limit of our atmosphere. It extends from the top of the thermosphere up to 

10000 km (6200mi). 

By NTA Asn.  2 

 

16.   

 t  

 (1) t  (2) t3/2  (3) t1/2  (4) t2/3 

16. (2) 

 P = F.v = mav 

 P = 
mvdv

dt
 

 
t

0

Pdt  = 
V

0

m vdv  

 Pt = 
2mv

2
 

 v = 
2Pt

m
 

 
dx

dt
 = 

2Pt

m
 

  dx  = 
2Pt

m
 dt 

 x  t3/2  
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17. M r  

 m   

 (1) 
 2

M

M m
 (2) 



M

M m
   (3) 




2M m

M
 (4) 



–2

2

M m

M m
 

17. (1) 

 net = 0, so angular momentum is conserved 

 By angular momentum conservation 

 Iii = Iff  

 (MR2) = (MR2 + 2MR2) f  

 f = 




2

2 2

(MR )

MR 2MR
 = 





M

M 2m
 

 f = 




M

M 2m
 

 

18.  () 

207 

  

 (1) 27.2 eV  (2) 331.2 eV  (3) 13.6 eV  (4) 2815.2 eV 

18. (4)  

 


  n
e

E 13.6 eV
m

 

   
 



e e

e

1836m 207m

(1836 207)m
 


  e

1836 207
186m

2043
 

 Ionization energy  = 13.6 × 186eV 

 

 

19. P-V CD 

 ( = 1.4 ): 

 

 

C 

D A 

B 

1 3 4 

200 N/m2 

100 N/m2 

P 

V (m3)  
 (1) 200 J  (2) –500 J  (3) – 400 J  (4) 400 J 

 



 

 

19. (2) 

 work done for adiabatic process is  

 CD = 


 

nR T

1
 = 



 

f f i i
e v pv

1
 = 

  



200 3 4 100

1 1.4
 

 CD = 




600 400

0.4
 = 

2000

0.4
 = -500 J  

 CD = -500 J  

 

20.  

 (1) 

 

P
o
s
it
io

n
 

n
 

x(t) 

t          

 
V
e
lo

c
it
y
 

(t) 

t          

 

A
c
c
e
le

ra
ti
o
n
 

a(t) 

t  

 (2) 

 

P
o
s
it
io

n
 x(t) 

t          

 

V
e
lo

c
it
y
 

(t) 

t          

 

A
c
c
e
le

ra
ti
o
n
 a(t) 

t  

 (3) 

 

P
o
s
it
io

n
 

n
 

x(t) 

t          

 

V
e
lo

c
it
y
 

(t) 

t          

 

A
c
c
e
le

ra
ti
o
n
 

a(t) 

t  

 (4) 

 

P
o
s
it
io

n
 

x(t) 

t          

 

v
e
lo

c
it
y
 

y
 

(t) 

t          

 

A
c
c
e
le

ra
ti
o
n
 

a(t) 

t  

20. (1)  

 Acceleration is constant  

 a = constant 

 v  t  (straight line graph) 

 x  t2 (parabolic graph) 
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SECTION – B 

 

1. 10 kg  A 

B B x m/s . 

 (Take g = 10 m/s2) 

 'x'  _______. 

 

 A C 

B 

5m 10m horizontal 
surface 

 

1. 10 

By energy conservation  

Ki + Ui = Kf + Uf  

0 + 10  × 10 × 10  = 2
B

1
10 v 10 10 5

2
      

1000 = 2
B5v 500  

2
B

500
v 100

5
   

VB = 10m/s 

x = 10 

 

2. 100 m2 10 m 

10 5m 'x' pF x 

_______.  

 (0 = 8.85 × 10-12 F.m-1 )  

2. 161 

Area = 100m2 

 Separation (d) = 10m 

 Thickness = 5m 

 Dielectric constant (K) = 10 



 

 

 

 5m 

C2 

10m 

C1 

 

 0
1

KA
c

d


 , 0

2

K
c

d


  

 

0 0

1 2
eq

0 01 2

KA A
c c d dc

KA Ac c

d d

 


 
 



 

 
 

2 2
0

eq 2
0

KA d
c

A 1 Kd


 

 
 

 
   

12
0

eq

KA 10 100 8.85 10
c

d 1 K 5 1 10

   
 

 
 

 
9

eq

8.85 10
c

55


  = 0.1609090 ×10-9 

 Ceq = 160.90×10-12 

 Ceq. = 161 PF 

 

3. npn 106 

100  10k ''  ______.  

 ( ) 

3. 100 

Power gain = 106 

 Input resistance  = 100 

 Output load resistance = 10K  

 Power gain = B2 × out

in

r

R  

106 = 2 = 
 310 10

100
 

 B2  = 104 

 B = 100 
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4. 10 x  

 50 

20 
10 

170V 

 
 'x'  _________. 

4. 70 

 50 

20 
10 

170V 

 

 Req = 
50 20

50 20




 

 Req = 
1000 100

70 7
   

 

 
10 

170V 

100

7
  

 

 Ref = 10 + 
100 170

7 7
   

  

 

 

170V 

170

7
  

I 

 

 I = 
V 170 / 7 170

R 170 170 / 7
   



 

 

 I = 7A 

 Potential Across 10 resister 

 V10 = IR = 7 × 10  = 70V 

 V10 = 70V 

 

5. A  B 2 mm 4mm 2 N 

B A 4 A B 

a:b ,  
a

b
 

1

x
 x . 

5. 32 

 A = B  

 B = 4A
 

 
la = 2mm 

 lB = 4mm 

 
stress F / A

y
strain l / l

 


 

 
l F

l A4


  

 L = 
Ay l

F


 

 
2

a a a
2

b b b

l r y l F

l r y l F

   

   

 

 
 

2 2
a a a a

2 2
b b b a

l r l r 2

l r l 4r 4

 
 

 
 = 

2
a
2

a

r

16r 2
 

a

b

l 1

l 32
  

 X = 32 

6. 0.1 kg 50 cm 

10 m/s 

'x' N 'x'   

6. 10 

 Mbullet  = 0.1kg 

 

a 


50cm 

10m/s V=0 10m/s 

m=0.1kg 

Wooden block 
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 V2 = 44 + 2(-a) ×5 

 = (10)2 – 2a × (0.5) 

 Retardation (a) = 21000
100m / s

2 5



 

 Retarding force (F) = ma = 0.1 × 100 

 FR = 10N 

 

7. 10kg x- 10 3 m/s 20kg 

10 m/s 

y- x- 30o 

x- 30o x m/s 

x  

 

30o 
x-axis 

2 

1=10m/s 

y-axis 
Piece1 

 
7. 20 

Before collision 

 

 

10kg 
10 3  

20kg 

rest  
 In x – direction 

 Pi = 0 × 10 3  20 × 0  

 Pi = 100 3  kg m/s 

 After collision  

  

 

20kg 

10kg 

rest 

10m/s 

30O 

10kg V2 

x-axis 

 



 

 

 In x – direction 

 Pf = 10 × v2 cos30o 

 In y direction 

 Pf = 10 × 10 – 10 v2 sin 30o 

 Pf = 100 – 5v2 

 Apply momentum conservation in x-direction 

 Pi = pf 

 2

10 3
100 3 v

2
  

 V2 = 20 m/s 

 

 Apply momentum conservation  in y direction  

 Pi = pf 

 0 = 100 – 5 × 20 

 = 0 

 So, answer is v2 = 20 m/s 

 

8.  

 

 C=3µF 

q= 30µC 

5m 

 
 

 3 µF 30 µC t = 0 

5M 'x' µA   

 'x' _______. 

 

 

 

8. 2 

 

 

5m 3µF 

Q = 30µC 

t=0   
 I = Qe-t/RC 

 I = t/RCQ
e

Rc
  
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 at t = 0, I = O/RCQ
e

Rc
  

 I = 
6

Q 30

Rc 5 10 3


 
 = 2 × 10-6 

 I = 2µA 

 ----- 
 

9. 120o 10 m/s 

'x' m/s 'x' _____. 

9. 5 

 

 

120o 
30o 

10m/s 

10sin30o VR 

 
  

VR = 10 sin 300 

 VR = 
10

5m / s
2
  

 VR = 5 m/s 

 

10. 2 

1

a
s 'a' _____. 

 

10. 6 

Time period (T) = 2 sec. 

 X = A sin (t + ) ( = 0 at M.P.) 

 X = A sin
2

t
T


  

 
2

t
2 6

 
  

 t = 
1

6
 

 a = 6 

 

 

 

 



 

 

 


