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|3x–1| 

|ex–1| 

Many one 

y = 2x 

y2 = –x2 

(–2,–4) 
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PHYSICS  
 

1. In the given fig, find out A and B so that output will be 0. 

 
Ans. 0,0 
Sol.  

 
 So the values A and B will be 0. 
 

2. In real gas equation 
2

2

anP V nb nRT
V

 
 + − =   

  
, find dimensional formula of ab–1. 

Ans. [ML2T–2] 

Sol. 
2

a P
v

=  

 a = P.V2 

 [a] = [ML5T–2] 
 Dimensions of V = dimensions of b 
 [b] = [L3] 
 [ab–1] = [ML5T–2L–3] = [ML2T–2] 
 
3. A man revolving in a circle has completed 120 rev in 3 minutes. Find the centripetal 

acceleration of the monkey sitting on the shoulder of the man if the radius of circle is 9m. 
(Constant angular velocity) 

Ans. 160 m/s2 
Sol. Total distance = 2π × 120 = 240π 

 ω = 240
3 60

π
×

 = 4
3
π  

 ac = ω2R = 
2

4 9
3

 π
× 

 
= 160 m/s2  
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4. A constant power P is delivered to a particle of mass m. If motion starts from rest at t = 0, 
the find distance travelled by particle as a function of time t. 

Ans. x 3/22 2p t
3 m

 
 =
 
 

 

Sol. 21Pt mv
2

=  

 2ptv
m

=  

 dx 2pt
dt m

=  

 
x t

0 0

2ptdx dt
m

= ⋅∫ ∫  

 
3/22P tx

m 3 / 2
= ⋅  

 3/22 2p t
3 m

 
 =
 
 

 

 
5. A particle is projected from horizontal at an angle such that maximum possible range is  

64 m. Keeping angle of projection same, if velocity of projection becomes half then calculate 
new value of maximum possible range. 

Ans. 16 m 
Sol. For θ = 45o 

 Rmax = 
2u
g

 

 uu
2

→  

 ' max
max

R 64R 16m
4 4

= = =  

 
6. A uniform wire having resistance 20Ω is divided into 10 equal parts. Now each part is 

connected in parallel. Find equivalent resistance of the new combination.  
Ans. (_)  

Sol. 20R 2
10

= = Ω  

 
eq

1 1 1 ...........10 times
R 2 2

= + +  

 
eq

1 10 5
R 2

= =  

 Req = 0.2Ω   
 
7. If there is a charge q travelling in an electric field (E) and magnetic field (B) with speed v. 

Find out force due to electric field and magnetic field on the charge. 

Ans. 1F


 = qE


, ( )2F q v B= ×
 



 

Sol. 1F


 = qE


 

 ( )2F q v B= ×
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8. If λmin of lyman series is 915 Å, find the λmax of balmer series.   
Ans. 6588Å 
Sol. lmin → max energy  [n = ∞ → n = 1] 
 Lmax → min energy  [n = 3 → n = 2] 

 2 2
2 2

min

hc 1 1Rz Rz
1

 
= − = λ ∞ 

 

  2 2
2 2

max

hc 1 1 5Rz Rz
362 3

 
= − = × λ  

 

 min
max min

max

1 36 36 915 36 6588Å
5 5 5

λ × ×
= ⇒ λ = λ × = =

λ
 

 
9. If 20 division of vernier scale coincide with 19th division of main scale then find out main 

scale division (given 0.1 mm is the least count of vernier callipers). 
Ans. 2mm 
Sol. 20 VSD = 19 MSD 

 1 VSD = 19
20

MSD 

 LC = 1 MSD- 1VSD 

 = 1 MSD – 19
20

MSD  

 0.1 mm = 1
20

MSD 

 1 MSD = 2mm 
 
10. In a series of RL circuit having 14Ω an inductance 10mH, applied source voltage is 220 V 

having frequency 50Hz. Find RMS value of current in the circuit. 

 
Ans. = 15.33 
Sol. XL = 2πfL = 2π × 50 × 10 × 10–3 
 ⇒ XL = π Ω 

 2 2 2 2
LZ R X 14= + = + π  

 ⇒ rms
rms 2 2

V 220I
Z 14

= =
+ π

 = 15.33  

 
11. Which of the following is incorrect – 
 (1) Stopping potential depends on frequency of incident light 
 (2) Stopping potential increases by increasing intensity 
 (3) Stopping potential depends on nature of material  
 (4) Stopping potential is equal to K.E/e 
Ans. (2)  
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Sol. K.Emax = hν – φ 
 ⇒ evs = hν – φ 

 ⇒ vs = h
e e

  φ
ν − 

 
 

 So, stopping potential depends on frequency of light and nature of material of metal.  
 Stopping potential does not depends on intensity on incident light. 
 
12. Current flowing in a coil depends on time ‘t’ given by i = 3t + 2, where t is in sec. If induced 

emf in the coil is 12mV, then find self inductance (in mH) of coil. 
Ans. 4 

Sol. E = L dr
dt

 

 12 = L × 3 
 L = 4 mH  
 
13. A geostationary satellite with time period of 6 hrs, orbiting around a planet of mass  

em
4

(me = mass of earth). If Re is radius of earth then find radius of orbit. 

Ans. 

1/32
eGm T

4 2

     π   
 

Sol. 

1/32
eGm T

4 2

     π   
 

 

14. It is given that P ∝  T3 then find the value of p

v

C

C
(process is adiabatic).   

Ans. 3/2 
Sol. P ∝  T3   ⇒ PT–3 = const  
 ⇒ P (PV)–3 = const  (PV = nRT) 
 P–2 V–3 = const 
 ⇒ PV3/2 = const  

 ⇒  p

v

C3
2 C

γ = =  

 
15. A hollow sphere is performing pure rolling on ground, find the ratio of rotational kinetic 

energy and total kinetic energy. 
Ans. 2/5 

Sol. Rotational K.E.= 
2

2
2

1 1 vI I
2 2 R

ω =  

 T.E = 
2

2 2 2
2

1 1 1 1 vmv I mv I
2 2 2 2 R

+ ω = +  

 I = 2
3

mR2 

 

2
2

2

2
2 2

2

1 2 v 1mR
R.K.E 22 3 3R
T.E 1 1 51 1 2 vmv mR 2 32 2 3 R

× ×
= = =

++ × × ×
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16. If the small diameter of piston is d1 = 1.4 cm and the larger diameter of piston is d2 = 14 cm. 
If force of 10N is applied on small piston then find out F2 required to maintain same level.   

 
 
Ans. 1000 N 

Sol. 2 1

2 1

F F
A A

=  

 
2

1
2 2 2

1

F 10 7F A
A 0.7

× π ×
= =

π ×
 

 F = 1000 N 
 
17. A block having mass 50 kg moving with velocity v, if coefficient of kinetic friction is 0.3 then 

force due to kinetic friction (take g = 9.8m/s2)   

 
 
Ans. 147 N 
Sol. f = µmg  
 f = 0.3 × 50 × 9.8 = 147 N 
 
18. Find ratio of electric field at points A and B, produced by electric dipole.  

 
Ans. 16  

Sol. EA = 
3

2kp
r

 

 EB = 
( )3
k.p

2r
 

 A

B

E
16

E
=  
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19. Match the column of order of wavelength of infrared, γ-rays, X-rays and UV rays. 
List-I List-II 

(a) Infrared  (i)  Less then 10–3 nm.  
(b) γ-rays (ii) 10–3 to 1 nm. 
(c) X-rays (iii) 1 to 300 nm. 
(d) UV-rays  (iv) 300 to 600 nm.  

Ans. a → iv,  b → i, c → ii, d → iii  
Sol. λγ < λx-rays < λuv-rays < λIR 
 a → iv,  b → i, c → ii, d → iii   
 
20. The ratio of heat dissipated per second through 5Ω and 10Ω will be – 

 
Ans. 2/1 
Sol. since voltage drop is same, so heat dissipated is inverse ratio of resistance,  

 HR1 : HR2 = 
1

1
R

: 
2

1
R

 

 1

2

H 10 2
H 5 1

= =   

 
 
21. Why metal chain hangs at the rear part of tankers containing inflammable liquid.  
 (1) To make it look fancy  
 (2) To inform other vehicles about tanker 
 (3) So that extra electron can be transferred to earth.  
 (4) To protect the Tyre from damage.   
Ans. (3)  
Sol. Due to air drag charges induced on tanker, to neutralise the charge metal chains hangs at 

the rear part of the tankers touching with earth. 
 

22. A Force acts on a body such that momentum p


= cos (kt) ( )ˆ ˆi sin kt j− . Find the angle 

between p


 and F


. 

Ans. 90° 

Sol. dp ˆ ˆF Ksin(Kt)i Kcos(Kt) j
dt

= = − −




 

 P.F
 

 = 0 

 ⇒ θ = 90° 
 
23. A sonometer wire of length 90cm, whose fundamental frequency is 400Hz. Wire has same 

tension and now, fundamental frequency changed to 600Hz. Find the new length of wire. 
Ans. 60cm 
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Sol. 1 Tn
2 m

=


 

 n = const  

 n11 = n22 

 n1 = 400, n2 =600 
 1 = 90cm, 2 = ? 

 400 × 90 = 600 × 2 

 2 = 60cm  

 
24. A galvanometer having resistance 100Ω is connected in series with 400Ω resistance and 

measures maximum of 10V and now galvanometer is converted into ammeter. What should 
be the value of shunt resistance so that it can measure maximum of 10A of current. 

Ans. 0.2Ω 

Sol. ( )g max
V I x 500=  

 ( )g max
10 I x 500=   

 g max
1(I ) A

50
=  

  

 1 110 Rs Rg
50 50

 
− = × 

 
 

 

1 100 250Rs
10 0.02110

50

×
= =

− 
− 

 

 

 Rs = 0.2Ω  
 
25. Find the expression for mean free path of a gas molecule of number density n and diameter 

of molecule is d. 

Ans. λ = 
2

1
2 ndπ

 

Sol. λ = 
2

1
2 ndπ
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⎯⎯⎯⎯⎯⎯⎯⎯⎯→ −


⎯⎯⎯⎯⎯⎯⎯⎯→ +
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→ → → → → → → →

→ → → → → → → →

→ → → →

⎯⎯⎯⎯→

→ → 

→ → 

+ = =

→

→ 

+= +

→ 
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→ → → → → → → →

→ → → → → → → →

→ → → →






 
 
 
 
 
 



 = −

 = −

→
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 +  





→

→

=

=

=
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+


⎯⎯⎯⎯⎯⎯⎯⎯⎯→

+


⎯⎯⎯⎯⎯⎯⎯⎯⎯→
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