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Physics

1. A monoatomic ideal gas through a cyclic process as shown in

the �gure . The e�ciency of this process is 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xTdf6rO88M1a


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

19. 04 %

40. 04 %

50.00 %

10.00 %

https://dl.doubtnut.com/l/_xTdf6rO88M1a


2. Two situations are shown in �g. (a) and (b) 

In each case  . If  are the

respective accelerations of the blocks in these situations, then

the values of  are respectively  

A. 

B. 

C. 

D. 

Answer: C

m1 = 3kg and m2 = 4kg a1, a2

a1 and a2 [g = 10ms − 2]

ms − 2, ms − 220

7

10

7

ms − 2, ms − 210

7

25

7

ms − 2, ms − 240
7

10

7

ms − 2, ms − 230

7

5

7

https://dl.doubtnut.com/l/_MNOTNbQedhp2


Watch Video Solution

3. Three uniform thin aluminum rods each of length 2 m form an

equilateral triangle PQR as shown in the �gure. The mid point of

the rod PQ is at the origin of the coordinate system . If the

temperature of the system of rods increases by  the

increase in y-coordinate of the ceentre of mass of hte system of

the rods is ....... mm. 

(Coe�cient of volume expansion of aluminium =

50∘ C

https://dl.doubtnut.com/l/_MNOTNbQedhp2
https://dl.doubtnut.com/l/_HkYLDrJ8FoVo


 ) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

12√3 × 10− 6K − 1

0. 05

0. 8

0. 1

0. 2

https://dl.doubtnut.com/l/_HkYLDrJ8FoVo


4. An in�nitely long thin straight wire has uniform linear charge

density of  . Then the magnitude of the force acting on

a charge  situated at a point of 18 cm away from the wire is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Cm − 11

3

3μC

( = 9 × 109Nm2C − 2)
1

4πε0

2 × 105N

105N

× 106N
1

3

3 × 1011N

5. An electrostatic paint sprayer has a metal sphere of diameter

18 cm and at a potential of 25 kV. The charge on the metal sphere

https://dl.doubtnut.com/l/_Vfz6xzPR47Hx
https://dl.doubtnut.com/l/_s5LW7UoH1MuX


is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0. 25μC

2. 5μC

0. 5μC

25μC

6. A body is projected from the top of a tower with a velocity

 are unit vectors

along east, north and vertically upwards respectively. If the

height of the tower is 0 m , horizontal range of the body on the

ground is 

ū = 3 î + 4ĵ + 5k̂ms − 1, where î, ĵ and k̂

(g = 10ms − 2)

https://dl.doubtnut.com/l/_s5LW7UoH1MuX
https://dl.doubtnut.com/l/_gjW2VDUuibGR


A. 15 m

B. 25 m

C. 9 m

D. 12 m

Answer: A

View Text Solution

7. Two long parallel conducting wires carrying currents are

seperated by a distance 'x' . Work done per unit length in

changing the distance between the wires is proportional to

A. 

B. 

C. 

1

loge x

1

x

loge x

https://dl.doubtnut.com/l/_gjW2VDUuibGR
https://dl.doubtnut.com/l/_vpGf2JxvrCTv


D. x

Answer: C

Watch Video Solution

8. A Zener diode voltage regulator operated in the range 120 V -

180 V produces a constant supply of 110 v and 250 aM to the load

. If the maximum current is equally shared between the load and

the Zener diode, then the values of load resistance  and

series resistance  are respectively

A. 

B. 

C. 

D. 

(RL)

(RS)

RL = 280Ω, RS = 70Ω

RL = 440Ω, RS = 140Ω

RL = 70Ω, RS = 280Ω

RL = 440Ω, RS = 1400Ω

https://dl.doubtnut.com/l/_vpGf2JxvrCTv
https://dl.doubtnut.com/l/_QK9o5vpaPsNk


Answer: B

Watch Video Solution

9. Equation of a projectile is given by  , where P

and Q are constants. The ratio of maximum height to the range

of the projectile is

A. 

B. 

C. 4P

D. 

Answer: D

Watch Video Solution

y = Px − Qx2

Q2

2P

P 2

Q

P

4

https://dl.doubtnut.com/l/_QK9o5vpaPsNk
https://dl.doubtnut.com/l/_s6ON5WQdIcya
https://dl.doubtnut.com/l/_mY4NLcM3i1E9


10. The transverse displacement of a string of a linear dinsity

 , clamped at its ends is given by

 , where x and y arein metres

and time t is in seconds . Tension in the string is

A. 9 N

B. 36 N

C. 162 N

D. 81 N

Answer: D

Watch Video Solution

0. 01kgm − 1

Yx , t = 0. 03 sin( )cos(60πt)
2πx

3

11. A girl of mass 50 kg swinging on a cardle. If she moves with a

velocity of  upwards in a direction making an angle 2ms − 1 60∘

https://dl.doubtnut.com/l/_mY4NLcM3i1E9
https://dl.doubtnut.com/l/_61ESjFnjiv8B


with the vertical, then the power generated is 

A. 245 W

B. 

C. 

D. 980 W

Answer: C

Watch Video Solution

(g = 9. 8ms − 2)

490√2W

490√3W

12. Two point surces  are 24 cm apart. Where should a

convex lens of focal length 9 cm be placed them , so that the

images of both sources are formed at the same place ?

A. 8 cm

B. 12 cm

S1 and S2

https://dl.doubtnut.com/l/_61ESjFnjiv8B
https://dl.doubtnut.com/l/_XHN1RkVytd1k


C. 6 cm

D. 10cm

Answer: B

Watch Video Solution

13. Assertion (A) It is more di�cult to push a magnet into a coil

with more number of turns. 

Reasong (R) The em�ncuced in a coil opposes the motion of a

magnet when it is moved towards the coil .

A. A is false , R is ture

B. Both A and R are true. R is correct explanation of A

C. A is ture, R is false

D. Both A and R are true. R is not correct explanation of A

https://dl.doubtnut.com/l/_XHN1RkVytd1k
https://dl.doubtnut.com/l/_sEqaK1SBCpMc


Answer: B

Watch Video Solution

14. A wall is made of equally thick layers P and Q of di�erent

materials. Thermal conductivity of Q is half of that of the P . In

the steady state , If the temperature di�erence across the wall is

 , then the temperature di�erence across the layer 'P' is .......

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

24∘ C

12∘ C

16∘ C

4∘ C

8∘ C

https://dl.doubtnut.com/l/_sEqaK1SBCpMc
https://dl.doubtnut.com/l/_dR4wBnk3dsco


15. In the determination of the internal resistance of a cell with a

potentiometer, the error in the measurement of the balancing

length is  m m . When the cell alone is connected in the

circuit, the balancing length is obtained at 60 cm and when the

cell is shunted with a resistance of  , the balancing

length is ovtained at 50 cm. The error int he determination of

The internal resistance of the cell is ..........

A. 2 . 4 %

B. 4 . 2%

C. 1 . 8%

D. 5 . 6%

Answer: B

View Text Solution

±1

10Ω ± 2 %

https://dl.doubtnut.com/l/_dR4wBnk3dsco
https://dl.doubtnut.com/l/_O8vJKUj58hBS


16. The half life of a stream of radioactive particles moving along

as straight path with a constant kinetic energy of 4 eV is 1

minute. The percentage of particles which decay before

travelling a distance of 3.6 km is (Mass of the radioactive

particles  kg and charge of the electron 

 ).

A. 87 . 5

B. 175

C. 37 . 5

D. 75

Answer: A

Watch Video Solution

= 3. 2 × 10− 21

= 1.6 × 10− 19C

https://dl.doubtnut.com/l/_O8vJKUj58hBS
https://dl.doubtnut.com/l/_P7fHJigOpAZe
https://dl.doubtnut.com/l/_1aZicsXH8PKc


17. The process of recovering the modulating signal from the

modulated carrier wave is called

A. ampli�cation

B. detection

C. recti�cation

D. noise

Answer: B

Watch Video Solution

18. Two bodies of masses 4m and 9m are seperated by distance 'r'

. The gravitational potential at a point on this line joining them

where the gravitational �eld becomes zero is

A. 
−25Gm

r

https://dl.doubtnut.com/l/_1aZicsXH8PKc
https://dl.doubtnut.com/l/_188dd7KtyHvy


B. 

C. 

D. 

Answer: A

Watch Video Solution

−4Gm

r

−9Gm

r

−13Gm

r

19. If the charge on the capacitor is 1 mC in the given circuit, 

then  . = . . . . . Ω
R1R2

R3

https://dl.doubtnut.com/l/_188dd7KtyHvy
https://dl.doubtnut.com/l/_PgEROonGCiIa


A. 6

B. 

C. 

D. 10

Answer: C

Vi T t S l ti

0. 4

0. 6

https://dl.doubtnut.com/l/_PgEROonGCiIa


View Text Solution

20. The amplitude of electric �eld in an electromagnetic wave is

 . Then the amplitude of magnetic �eld is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60V m − 1

2 × 10− 7T

2 × 107T

6 × 107T

6 × 10− 7T

21. A bird is tossing (�ying to and pro) between two cars moving

towards each other on a straight road. One car has speed of

https://dl.doubtnut.com/l/_PgEROonGCiIa
https://dl.doubtnut.com/l/_1hIBb8dOuMht
https://dl.doubtnut.com/l/_3JgtIxxrW7lG


 while the other has the speed of  . The bird

starts moving from �rst can towards the other and is moving

with the speed of  where the two cars were separated

by 36 km . The total distance covered by the bird before the cars

meet each other is

A. 14400 m

B. 1440 m

C. 244 m

D. 24400 m

Answer: A

Watch Video Solution

54kmh − 1 36kmh − 1

36kmh − 1

22. If the average translational kinetic energy of molecule in a

gas is equal to the kinetic energy of an electron acceleration

https://dl.doubtnut.com/l/_3JgtIxxrW7lG
https://dl.doubtnut.com/l/_pXfgbE9ZzN6q


from rest through 10 V , then the temperature of the gas

molecule is 

(Boltzmann constant  )

A. 

B. 

C. 737 K

D. 

Answer: D

Watch Video Solution

= 1. 38 × 10− 23JK − 1

7. 73 × 1023K

730K

77.3 × 103K

23. A closed organ pipe of length 'L' and an open organ pipe

contain gases of densities  respectively . The

compressibility of gases are equal in both the pipes . If the

ρ(1) and ρ2

https://dl.doubtnut.com/l/_pXfgbE9ZzN6q
https://dl.doubtnut.com/l/_VSP6BZxpTAYS


frequencies of their �rst overtones are same then, the length of

the open organ pipe is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
4L

3

ρ2

ρ1

√
4L

3

ρ1

ρ2

4L

3

L

3

24. One mole of a gas expands such that its volume 'v' changes

with absolute temperature 'T' in accordance with the ralation

 where 'K' is a constant . If the temperature of the gas

changes by  , then work done by the gas is (R is universal

gas constant ) .

V = HT 2

60∘ C

https://dl.doubtnut.com/l/_VSP6BZxpTAYS
https://dl.doubtnut.com/l/_KuIVQ7nUZVvu


A. KRIn 60

B. Rin 60

C. 40 KR

D. 120 R

Answer: D

Watch Video Solution

25. When a coil is connected to AC supply of frequency 50 Hz ,

current of 4 A �ows in it and it consumes 240 w power . If the

potential di�erence across the coil is 100v . Then the inductance

value of the coil is

A. 

B. 

L = (5π)H

L = H
π

5

https://dl.doubtnut.com/l/_KuIVQ7nUZVvu
https://dl.doubtnut.com/l/_Jo7tbncvHZA7


C. 

D. 

Answer: C

Watch Video Solution

L = H
1

5π

L = H
1

25π

26. The uniform electric �eld intensity between the two plates of

a parallel plate capacitor is  acting vertically

upwards as shown in the �gure. 

The plates are su�ciently long and have separation 2 cm. A

particle of negative charge  and mass 2 g is projected at an

angle  with the electric �eld from the lower plate with a

velocity 'u' . The maximum velocity acquired by the particle , if it

1 × 103V m − 1

1μC

45∘

https://dl.doubtnut.com/l/_Jo7tbncvHZA7
https://dl.doubtnut.com/l/_rSIevxkrtnqG


is not hit the upper plate is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2ms −1

1ms −1

0. 1ms −1

0.2ms −1

https://dl.doubtnut.com/l/_rSIevxkrtnqG


27. Both an electron and a photon have same de-Broglie

wavelength of 1 . 2.  . The ratio of their energies is nearly

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Å

1: 100

1: 10

1: 1000

1: 1

28. When the terminals of a cells are connected by a wire of

resistance  , the potential di�erence across the cell is 1.6 V . If

a wire of the same resistance is connected in parallel with the

4Ω

https://dl.doubtnut.com/l/_kKmvPs5sPSFp
https://dl.doubtnut.com/l/_Wsoevz3jUMBG


�rst, the potential di�erence becomes 1 . 33 v . The emf and

internal resistance of the cell are respectively

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1V , 1Ω

2V , 1Ω

1V , 2Ω

2V , 2Ω

29. Two concentric coils of 20 turns each are placed in same

plane. Their radii are 30 cm and 60 cma nd carry 0 . 4 A and 0 . 6

currents respectively in opposite directions. The magnetic

induction at the centre in tesla is . . . . .

https://dl.doubtnut.com/l/_Wsoevz3jUMBG
https://dl.doubtnut.com/l/_m1LF9wkYJuDj


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ0
8

3

μ0
2

3

μ0
5

3

μ0
10

3

30. Time period of a simple pendulum of length 'L' is  . Time

period of a uniform rod of same length 'L' suspended from one

end and oscillating in a vertical plane is  . Amplitude of

oscillation is small in both the cases . Them  is

A. 

B. 

T1

T2

T1

T2

√
2

3

√
3

2

https://dl.doubtnut.com/l/_m1LF9wkYJuDj
https://dl.doubtnut.com/l/_ptXajDHyp3U7


C. 

D. 1

Answer: B

Watch Video Solution

√
4
3

31. In steady state,a capacitor of capacitance  is charged to 

 , as shown in �gure. If the internal resistance of the cell is 

 , then the emf of the cell is 

2μF

4μC

0. 5Ω

https://dl.doubtnut.com/l/_ptXajDHyp3U7
https://dl.doubtnut.com/l/_MyZhQkR179WQ


A. 4V

B. 5 V

C. 2 . 5 V

D. 2 V

Answer: C

Watch Video Solution

32. A uniform thin rod of 120 cm length and 1600 g mass is bent

as shown in the �gure. The moment of inertia of the bent rod

about and axis passing through the point 'O' and perpendicular

https://dl.doubtnut.com/l/_MyZhQkR179WQ
https://dl.doubtnut.com/l/_F3tAwCUq5IuN


to the plane of the paper is . . . . . .  . 

A. 0 . 084

B. 0 . 360

C. 0 . 018

D. 0 . 120

Answer: A

Watch Video Solution

kg − m2

https://dl.doubtnut.com/l/_F3tAwCUq5IuN


33. Two block of masses 'M' and 'm' are placed on one another on

a smoothe horizontal surface as shown in the �gure. 

The force 'F' is acting on the mass 'M' horizontally during time

intervel 't' Assuming no relative sliding between the blocks, the

work done by friction on the blocks is . . . . . 

A. 

B. 

C. 

D. 

Answer: C

Ft

2(M + m)

M + m

mt2

mF 2t2

2(M + m)2

F 2t2

(M + m)

https://dl.doubtnut.com/l/_Q1uOcmqMDuQM


Watch Video Solution

34. A solid sphere is projected up along an inclined plane of

inclination  with the horizontal with a speed of  . If it

rolls without slipping , the maximum distance traversed by it is .

.. . . . 

A. 

B. 112 m

C. 1 . 12 m

D. 22.4 m

Answer: A

Watch Video Solution

30∘ 4ms − 1

(g = 10ms − 2)

2. 24m

https://dl.doubtnut.com/l/_Q1uOcmqMDuQM
https://dl.doubtnut.com/l/_lUrxPACG9DjE


35. Fully �lled open water tank has two holes on either sides of

its walls. One is a square hole of side x cm at a depth of 2 m from

the top, and the other hole is equilateral triangle of side 4 cm at

a depth of 6 m from the top. If the rate of �ow of water is same

from both the holes, then 'x' is

A. 1 . 73 cm

B. 12 cm

C. 6 . 92 cm

D. 3 . 46 cm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_X5CMlwPY1LwS


36. The radius of orbit of an electron and the speed of electron

in the ground state of hydrogen atom are

 respectivley . Then , the

orbital period of this electron in the �rst excited state will be . . . .

. .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5. 5 × 10− 11m and 4 × 106ms − 1

6. 908 × 10− 6s

9. 608 × 10− 16s

7. 806 × 10− 16s

8. 9068 × 10− 16s

https://dl.doubtnut.com/l/_4LaJ6lbPA96r


37. Two slits separated by 0 . 5 mm are illuminated by light of

wavelength 500 nm . The screen is at a distance of 120 cm from

the slits . The phase di�erence between the interfering waves at

a point 3 mm on the screen from the central bright fringe is . . . . .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5π

π

3π

7π

38. The ratios of length areas of cross-section and Young's

modulii of steel of that of brass wires shown in the �gure are a,b

https://dl.doubtnut.com/l/_Rpp7fHVmytLX
https://dl.doubtnut.com/l/_tZsnVp1BBCl9


and c respectively . The ratio of increase in the lengths of brass

of that of steel wires is [Assume that the masses of steel and

brass wires are negligible] 

A. 

B. 

C. 

4a

7bc

7bc

4a

4bc

7a

https://dl.doubtnut.com/l/_tZsnVp1BBCl9


D. 

Answer: C

Watch Video Solution

7a

4bc

39. A person of 60 kg mass is in a lift which is coming down such

that the man exerts a force of 150 N on the �oor of the lift. Then

the accelaration of the lift is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(g = 10ms − 2)

7. 7ms − 2

40. 0ms − 2

22.5ms − 2

15. 0ms − 2

https://dl.doubtnut.com/l/_tZsnVp1BBCl9
https://dl.doubtnut.com/l/_Mjm6qXNvH0ZC


Watch Video Solution

40. Match the following 

A. a - (i), b- (iv), c- (iii), d-(ii)

B. a- (iv), b-(iii), c-(i), d-(ii)

C. a-(i), b-(ii), c-(iii), d-(iv)

D. a-(iv, b-(ii), c-(i), d-(iii)

Answer: B

Watch Video Solution

       List - I         List-II

(a)  High retentivity (i)   Telephone diaphram

(b)  High resistivity (ii)  Diamagnet

(c)  Low coercivity (iii) To decrease eddy current losses

(d)  Negative susceptibility (iv)  Permanent magnet

https://dl.doubtnut.com/l/_Mjm6qXNvH0ZC
https://dl.doubtnut.com/l/_qwsh30cA7R7g

