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SECTION – A 

1. 0.2 mm 

'o', 8.5 cm  8.6 cm 6 , 

……………………. cm .  

 (  = 0.01 cm) 

 (1) 8.36 cm  (2) 8.56 cm  (3) 8.58 cm  (4) 8.54 cm 

Sol. (4) 

 Reading = MSR + VSD × LC – zero error 

 Reading = 8.5 + 
(0.1) 6 0.2

10 10


 =8.54 cm 

 

2.   

 (1) x = 
A

2
 (2) x = 0  (3) x =   A  (4) x =   

A

2
 

Sol. (4) 

 KE = PE 

 
2 2 21 1

k(A – X ) KX
2 2

  

 2 2 2A –X X  

 2 22X A  

 
2

2 A
X

2
  

 
A

X
2

   

 

3. m E  

(c )  

 (1) 

1/2
E

2m

    
  (2) 

1

c
 

1/2
E

2m

    
  (3) c(2mE)1/2  (4) 

1

c

1/2
2m

E

    
 

Sol. (2) 

 For photon E = 
hc


 

  P

hc

E
   …(i) 

 For electron   e

h

2mE
   …(ii) 

 
1/2

e

2
p

h

E 1 E2mE
hc c 2m2mc
E

       
 



 

 

4.   

t 

 (1) 
2( )


  

t2  (2) 
4( )


  

t2  (3) 
4

( )

 
  

t2  (4) 
2

( )

 
  

t2 

Sol. (1) 
 

  
 

 t1 + t2 = t, V' = 0 + t1 

 V = u + at 

 0 = t1 – t2 

 2 1t t





 

 1 1t t t


 


 

 1t t
 

  
   

 

  

Distance  = 1 2 1

1
(t t ) t

2
    area of triangle 

 
1

t t
2 a

 
    

  
 

 2t
2( )




  
 

 
5. 400 K  800 K 1200 J 

 

 (1) 1800 J  (2) 3200 J  (3) 2400 J  (4) 1600 J  
Sol. (3) 

 
1

1
2

    

 
1

2
   

  
W

Q
 

 
1200 1

Q 2
  

 Q = 2400 J 

V 

t1 

t1 t2 

t 
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6. M, l 

M 

A M LA z B 

M LB   

 

 

M A 
r 





B 

z 



  
 

 (1) LA  LB  

 (2) LB   

 (3) LA  

  (4) LB   

Sol. (3) 

 

x 


v  


L  


r  

   

  AL r p
 

 

 as r p  so LA = constant 

7. T1  T2 F1  F2 

, m1  m2   n1  n2 

 

 (1) 1 1 1 2 2 2

1 1 2 2

n F T n F T

n F n F




  (2) 1 1 1 2 2 2

1 2

n F T n F T

F F




  (3) 1 1 1 2 2 2

1 2

n F T n F T

n n




  (4) 1 1 2 2

1 2

n T n T

n n




  

Sol. (1) 

 initial internal energy  = final internal energy 

 1 2 1 2
1 1 2 2 1 2

F F F F
n RT n RT n RT n RT

2 2 2 2
    

 1 1 1 2 2 2

1 1 2 2

F n T F n T
T

F n F n





 



 

 

8.  

 

 

 

 (1) XOR   (2)NOR   (3) NAND    (4) AND   

Sol. (3) 

  

9. P F

 = 4 î – 3 ĵ  'O'  'Q'  

P  

 

 

 (1) 15 – 20 3 , 15 + 20 3   (2) 15 + 20 3 , 15 – 20 3  

  (3) –15 + 20 3 , 15 + 20 3   (4) – 15–20 3 , 15 – 20 3   

Sol. (4) 

    0
ˆ ˆ ˆ ˆr (5 i 5 3 j) (4 i 3 j)


 

   ˆ ˆ15k 20 3k  

 

PQ
r  = 

 
0 Q
r r  

 =  ˆ ˆ ˆ5i 5 3j 10i  

 =  ˆ ˆ5i 5 3j  

   


Q PQ
r F  

 =       ˆ ˆ ˆ ˆ5i 5 3j 4i 3j  

 = ˆ ˆ15k 20 3k  

 =   ˆ15 20 3 k  

A 

B 

A 

B A+B=A.B  

Y = A.B 

(NAND gate) 

 

10cm 

10cm 10cm 


Q
r  


O
r  


PQ
r  

O 

P 

Q 

Y 

X 
60° 60° 
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10. m V  R 

 s  

F1  

 ( g = ) 

 

R 





 (1) m
2

s

g
R

      
 (2) m

2

s

g
R

      
   (3) m

2

s

g
R

       
  (4) –m 

2

s

g
R

       
  

Sol. (1) 

 

 

f 

N 

mg+FL 

2mv

R
 

 

` f =
2mv

R
 

 N = 

2mv

R  

 (mg + FL) = 

2mv

R  

 mg + FL = 


2mv

R
 

 FL = 


2mv

R
 - mg 

 = m 
 

 
 

2v
g

R
 

 

 
 



 

 

11. 3 mm 6 cm 2 × 108 ms–1

____. 

 (1) 0.30 cm  (2) 1.5 cm  (3) 15 cm  (4) 30 cm 

Sol. (4) 

  
 

 R2 = 32 + (R – 0.3)2 

 R2 = 9 + R2 + 0.09 – 2 × 0.3R 

 2 × 0.3 R = 9.09 

 R = 15.15 cm 

 
C

1.5
V

    

 
1 1

(1.5 –1)
f R

 
  

 
 

 f 30cm  

 

12. nth nth (n)  

 (1) n   n (2) n  
1

n
 (3) n  n2  (4) n  

2

1

n
  

Sol. (2) 

 v=2.16×106 m/s ×
z

n
 

  v  
1

n
 (as z = 1) 

13. I=I1 sint + I2 cost   

 (1) 1 2
I I

2


  (2) 

2 2

1 2
I I

2


  (3) 

2 2

1 2
I – I

2
  (4) 1 2

I I

2 2


  

Sol. (2) 

 

IRMS = 




2I dt

dt
 

 I2
RMS = 

  

T 2

1 2

0

(I sin t I cos t) dt

T  

 = 
1

T  

T
2 2 2 2

1 2 1 2

0

(I sin t I cos t 2I I sin t cos t)dt     
 

 = 
2

1
I

2
 + 

2

2
I

2
 + 0 

 IRMS = 
2 2

1 2
I I

2
 

R 3cm 

(R–0.3) 
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14. K1  K2 

  

 (1) 1 2

1 2

2K K

K K
  (2) 1 2

1 2

K K

K K


  (3) 1 2

1 2

K K

2K K


  (4) 1 2

1 2

K K

K K
  

Sol. (1) 

  
 

eq 1 2R R R   

eq 1 2

1 2

K A K A K A
 

  
 

eq 1 2

2

K K K
 

 
 

1 2

eq 1 2

K K2

K K K


  

 

1 2
eq

1 2

2K K
K

K K



 

 

15. 0.5 kg 20 ms–1

5% 

 

 (1) 14.41 ms–1  (2) 1.00 ms–1  (3) 19.0 ms–1  (4) 4.47 ms–1  

Sol. (4) 

 K.E.f = 5%  KEi 

 2 21 5 1
mv m 20

2 100 2
     

 2 21
v 20 20

20
    

 v 20 2 5m / s   
    = 4.47 m/s 

 

16. 24  ?  

 (1) 1.03 (2) 1.30 (3) 10.3 (4) 1.37 

Sol. (1) 

 f = 3T + 3R + 24×2V 

   = 54 

 
2

1
f

    

 
2 1 28

1 1
54 27 27

       

    = 1.03 

 

  2



 

 

17. 10 A 5 mm2  2 × 10-3 ms-1

________ 

 
 (1) 1 × 1023  (2) 2 × 106  (3) 2 × 1025  (4) 625 × 1025  

Sol. (4) 

 I = neAVd 

 
d

I
n

eAV
  

 
9 6 3

10

1.6 10 5 10 2 10  


    
 

 
2510

16
 =6.25×1027 = 625 × 1025 

 

18. 1000 500 (core) 

5 A 

 ( = 4 × 10-7 H/m) 

 (1) 2 × 10-3
T (2) 



5
 T (3) 10-4 T (4) T 

Sol. (4) 

 B =  n i 

 B = r 0 n i 

 B = 500 × 4 × 10-7 × 103 × 5  

 B =  ×  10-3 × 103 

 B =  
 

19. a  b (b > a)   

 (1) 
b a

ab
 (2) 



ab

b a
 (3) 



ab

a b
 (4) 

a b

ab
 

Sol. (2) 

 
1 1 1

– ;
R a b

  
ab

R
b a




 

  

 1 0

4S
P P

b
   

 2 0

4S
P P

a
   

 2 1

4S
P P

R
   

 eq(2) eq(1) eq(3)   

 
1 1 1

a b R
 

 

b 

1 2 
a 
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ab

R
b a




 

20. 

 (1) 8 (2) 1 (3) 6 (4) 4 

Sol. (3) 

 
2

n 2

Z
E –13.6

n
  

 thn
E  of Carbon = st1

E  of Hydrogen 

 
2 2

2 2

6 1
–13.6 –13.6

n 1
    

 n = 6 

 

Section – B 

 

1.  C, 14pF  V = 12 V 

 k = 7  

 ____ pJ   

 ( ) 

Sol. 864 

 Ui = 
1

2
 cv2  

 = 
1

2
 × 14 × (12)2 pJ 

 = 1008 pJ 

 Uf = 
2Q

2kC
 

 = 


 

2(14 12)

2 7 14
 

 = 144 pJ 

 oscillating energy = Ui – Uf    

= 1008 – 144 = 864 pJ 

 

2.  40 30 cm2  2.5 × 10-6 N 

 _______ W/cm2   

( ) 

 ( ) 

Sol. 25 

 Pressure = 
Intensity

C
 (for absorbing surface) 

 I = P × C  

 I = 
 6

2

2.5 10

30cm
 N × 3 × 108 m/s  

 I = 25 W/cm2  



 

 

3.   

 (1)  

 (2)  

 (3)   

 (4)   

'm'  'R' 

  

 [ ] 

 

 



S 

h 

 
Sol. 4 

 

2

gsin
a

I
1

mR



 

 
 

 

 IR = mR2 , aR = gsin/2 

 
2

D D

mR 2
I ,  a = gsin

2 3
   

 
2

SC SC

mR 2
I ,  a = gsin

2 3
   

 2
SC

2
I mR ,

5
  ss

5
a gsin

7
   

 S = ut + 
21

at
2

,  

 
2S

t
a

  

 
1

t
a

   

 solid sphere will take minimum time. 

 

4. VHF 30 m _______ km2 

 6400 km   

 ( ) (Take  as 3.14) 

Sol. 1206.00 

 d 2hR  area = d2 

 Area = (2hR) = 3.14×2×30×6400×103 . m2 

 = 1205.76 km2 

  1206 km2 
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5. k   M 

  

  1  2 SHM  

Tb/Ta = x  x  ______. ( ) 

 

Ta 

M 

Fig.1 

Tb 

M 

Fig.2  
Sol. 2.00 

 1 2
eqseries

1 2

k k k
K

k k 2
 


 

 B

M 2M
T 2 2

k k
2

     

 B AT 2T
 

 
B

A

T

T  = 2  

  x = 2
 

 

6. (m = 0.5 kg and M = 4.5 kg)

3/7 

 _______ N  ( ) [Take g as 9.8 ms-2] 

 

m 

M 
F 

 
Sol. 21 

 maxa  of m1 (i.e. 0.5 kg) 

 = g 

 = 
3

9.8
7
  

 = 4.2 m/s2 

  Fmax 4.2×5 = 21 N 

 



 

 

7. (R = 6400 km) 

 10  ______. 

Sol. 64 

 es

2GM
V

R
  

 
esV R

 
= constant

 

 es. esV R 10V R '  

 
R

R ' 64KM
100

   

 

8.  's' 'p' 

  s = np n ______. ( ) 

Sol. 4 

 s = np 

 1 2
1 2

1 2

R R
R R n

R R

 
   

 
 

 
2 2
1 2 1 2 1 2R R 2R R nR R    

 
2 2
1 1 2 2R (2 n)R R R 0   

 

 
2b 4ac 0   

 
2 2

2 2(2 n)R 4 1 R 0        

 
2 2 2

2 2(2 n) R 4R   

 2-n = ±2 

 2-n = -2 

    n = 4 

 So n = 4 

 

9. 26 900 rpm  2460 rpm 

 ______. 

 ( ) 

Sol. 728 

 f = 2460 × 
2

60
 

 = 82  

 i = 
 900 2

60
 = 30   

  = 
  

f i

t
 

 = 
  82 30

26
 

 = 2 rad/sec2  
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  = 
  



2 2

f i

2
 

 = 
     

 

(82 30 )(82 30 )

2 2
 

 = 
 



2(112 52)

4
 

 No. of revolution = 
 



(112 13)

2
 

 = 728 

 

10. l =2 cm   b = 3/2 cm  A 

 C 


0
x

d
x  ______. ( ) 

 

A B C D 

d d d 
 

Sol. 2.00 

 

 

A B C D 

d d d 

1 2 3 4 

 

 

 0 A
C

d


  

 
    

        
  

0 0 0
eq

A 22C C 2C 2 2 3
C 2

2C C 3 3 d 3 d 2 d
 

 

 

A C B,D 4 C 3 C 

2 C 3 

2 1 



 

 

 


