
PHYSICS

AIMED AT STUDENTS PREPARING FOR JEE EXAMINATION

RACE

RACE 17

1. Suppose velocity of a cricket ball hit by a batsman is given by 

  

Find the time (t) the acceleration of the ball is perpendicular to its

velocity.

A. 1s

B. 2s

C. 3s

→
v = (2 î + 6ĵ + ( ∘ 0 − 10t)k̂)m/s

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wWX5u0Q7yn3X


D. 4s

Watch Video Solution

2. A ball is thrown vertiocally upwards with some speed. It reaches two

points A and B one after another such that heights of A and B are one

fourth and three-fourth of the maximum height attained. If the total time

of �ight if T. the maximum time taken by the ball to travel from A and B,

is:-

A. 

B. 

C. 

D. 

Watch Video Solution

( )T
√3 + 1

4

( )T
√3 − 1

2

( )T
√3 + 1

2

T

√2

https://dl.doubtnut.com/l/_wWX5u0Q7yn3X
https://dl.doubtnut.com/l/_dCuwiQ5JCqh5


3. A motor boat of mass m moves along a lake with velocity . At ,

the engine of the boat is shut down. Magnitude of resistance force

o�ered to the boat is equal to rV. (V is instantaneous speed). What is the

total distance covered till it stops completely? [Hint:

A. 

B. 

C. 

D. 

Watch Video Solution

V0 t = 0

F (x) = mV = − rV ]
dV

dx

mV0 /r

3mV0 /2r

mV0 /2r

2mV0 /r

4. A particle moving in a straight line has its velocit varying with time

according to relation  where t is in seconds. The

CORRECT statement(s) about motion of this particle is/are:-

v = t2 − 6t + 8(m/s)

https://dl.doubtnut.com/l/_mqhW3ZY8mNMz
https://dl.doubtnut.com/l/_sHHi1bbjam0Z


A. Velocity changes its direction two times within �rst 3 sec

B. Displacement in �rst 2 second is equal to distance travelled

C. The farthest distance of particle from origin on negative x axis is at

 sec

D. Acceleration is increasing in the interval  sec to  sec.

Watch Video Solution

t = 3

t = 3 t5

5. The  class students of ALLEN designed a rocket. The rocket was

launched from cycle stand of ALLEN straight up into the air. At , the

rocket is at  with . The velocity of the rocket is given

by:  for  where  is the time at which

fuel burns out. vertically upward direction is taken as positive.

  

The expression for the acceleration  valid at all times in the interval 

 is

XI th

t = 0

y = 0 Vy(t = 0) = 0

Vy = (24t − 3t2)m/s 0 ≤ t ≤ tb tb

(g = 10m/s2)

ay(t)

0 < t < tb

https://dl.doubtnut.com/l/_sHHi1bbjam0Z
https://dl.doubtnut.com/l/_AnfUnZp5UADv


A. 

B. 

C. 

D. 

Watch Video Solution

12t2 − t3

24 − 6t

24t − 6t2

24 ≡ 6t − g

6. The  class students of ALLEN designed a rocket. The rocket was

launched from cycle stand of ALLEN straight up into the air. At , the

rocket is at  with . The velocity of the rocket is given

by:  for  where  is the time at which

fuel burns out. vertically upward direction is taken as positive.

  

The displacement of the rocket till the fuel burns out  is

A. 128 m

B. 486m

XI th

t = 0

y = 0 Vy(t = 0) = 0

Vy = (24t − 3t2)m/s 0 ≤ t ≤ tb tb

(g = 10m/s2)

(t = tb)

https://dl.doubtnut.com/l/_AnfUnZp5UADv
https://dl.doubtnut.com/l/_zU0KPgxlGeYQ


C. 203m

D. 242m

Watch Video Solution

7. The  class students of ALLEN designed a rocket. The rocket was

launched from cycle stand of ALLEN straight up into the air. At , the

rocket is at  with . The velocity of the rocket is given

by:  for  where  is the time at which

fuel burns out. vertically upward direction is taken as positive.

  

The time taken for rocket to reach its maximum height is

A. 4 sec

B. 8 sec

C. 8.8 sec

D. 9.6 sec

XI th

t = 0

y = 0 Vy(t = 0) = 0

Vy = (24t − 3t2)m/s 0 ≤ t ≤ tb tb

(g = 10m/s2)

https://dl.doubtnut.com/l/_zU0KPgxlGeYQ
https://dl.doubtnut.com/l/_pSieKV2yGdKT


RACE 19

Watch Video Solution

1. Acceleration-velocity graph of a moving particle is shown in �gure. The

particle is 

A. speeding up at P

B. speeding up at Q

C. speeding up at S

https://dl.doubtnut.com/l/_pSieKV2yGdKT
https://dl.doubtnut.com/l/_58aYcprommzb


D. speeding down at R

Watch Video Solution

2. In the picture shown, a ball standing from rest rolls down a ramp

AB,goes along at the horizontal bottom BC, and then backs up a smaller

ramp CD, thereafter rolls on horizontal plance DE Ignore friction and air

resistance. Which of the following �gure shows variation in speed with

time? 

A. 

https://dl.doubtnut.com/l/_58aYcprommzb
https://dl.doubtnut.com/l/_41gLKK2W43Qw


B. 

C. 

D. 

Watch Video Solution

3. Figure shows a sine curve, as the displacement time curve of a particle

executing rectilinear motion having equation . The velocit ofx = 45( t)
π

2

https://dl.doubtnut.com/l/_41gLKK2W43Qw
https://dl.doubtnut.com/l/_ow2xe6FteRcH


particle at  is  

A. 

B. 

C. 

D. None of these

Watch Video Solution

t = s
2

3

πms−1

√3πms−1

ms−1π

2

4. A physics student studies rectilinear motion of a body and prepares

the following graph. Which of the following conclusions best suits the

https://dl.doubtnut.com/l/_ow2xe6FteRcH
https://dl.doubtnut.com/l/_sOQ19JCjw9QY


above graph? 

A. The body is speeding up and its acceleration is decreasing.

B. The body is slowing down and its acceleration is increasing

C. The body is speeding up and its acceleration is increasing

D. The given graph cannot describe may physically realizable motion

Watch Video Solution

https://dl.doubtnut.com/l/_sOQ19JCjw9QY


5. Match the following and write the correct pairs for the most

generalized case 

Watch Video Solution

6. A particle moves on x-axis with a velocity which depends on time as per

equation  where time t is in seconds. Match thev = t2 − 8t + 15(m/s)

https://dl.doubtnut.com/l/_PwnZuF4GMsyb
https://dl.doubtnut.com/l/_h1uFahESt2oF


Race 21

columns. 

Watch Video Solution

1. Two projectiles are projected with velocity  at angles  (from

horizontal) and  (from vertical) as shown in the �gure below, such that 

 but having same horizontal component of velocity. Which of the

vA, vB θA

θB

vA > vB

https://dl.doubtnut.com/l/_h1uFahESt2oF
https://dl.doubtnut.com/l/_n0GP1P188EgS


following is correct ? 

A. 

B. 

C. 

D. 

Watch Video Solution

TA > TB

HA > HB

RA > RB

RB > RA

https://dl.doubtnut.com/l/_n0GP1P188EgS
https://dl.doubtnut.com/l/_xOUkyNaK0jaW


2. Which of the following get a�ected by horizontal air �ow in an oblique

projection ?

A. time of �ight

B. horizontal range

C. maximum height

D. velocity at highest point

Watch Video Solution

3. A car is traveling on a straight level track with a uniform speed of 25

m/s. When the car is moving away from a gun at the same level at a

distance of 1500 m the gun is �red at an angle of . Find the distance

of the car (kilometers) from the gun when it is hit.

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_xOUkyNaK0jaW
https://dl.doubtnut.com/l/_DYxbBHs06yD1
https://dl.doubtnut.com/l/_Po7AwUrzPdLI


PHYSICS

4. An Indian �ghter plane �ying horizontally with speed 800 km/hr

releases a bomb (on Pakistan bunker) at a height of 78.4 m from the

ground, when will the bomb strike the ground ? Give your answer in

second. 

Watch Video Solution

[g = 9.8m/s2]

1. The graph shown the extension of is wire of length 1 m suspended from

the top of a roof at one end and with a load W connected to the other

end. If the cross sectional area of the wire is , then the Young's

modulus of the material of the wire. 

A. 

B. 

C. 

1mm2

2 × 1011Nm− 1

2 × 1010Nm− 2

× 1011Nm− 21

2

https://dl.doubtnut.com/l/_Po7AwUrzPdLI
https://dl.doubtnut.com/l/_soYGyioXkUAf


D. None of these

Watch Video Solution

2. Two wires of copper having the length in the ratio  and their radii

ratio as  are stretched by the same force. The ratio of longitudinal

strain in the two will be

A. 

B. 

C. 

D. 

Watch Video Solution

2: 1

1: 2

1: 4

4: 1

1: 16

16: 1

https://dl.doubtnut.com/l/_soYGyioXkUAf
https://dl.doubtnut.com/l/_BDcOOADiM9DP


3. The bar shown in the �gure is made of a single piece of material. It is

�xed at one end and consists of two segments of equal length  but

di�erent cross-section area A and 2A. What is the change in length of the

system under the action of an axial force F. [ consider the shape of joint

to remain circular, Y is young's modulus] 

A. 

B. 

C. 

D. 

Watch Video Solution

L

2

3FL

4AY

3FL

8AY

3FL

2AY

2FL

3AY

4. A point mass m is suspended usin two wires of di�erent material as

shown in the �gure. If corss-section of wire-1 and sore-2 are

https://dl.doubtnut.com/l/_JgY7rriZE5PZ
https://dl.doubtnut.com/l/_wn4ruY8FLfIz


 respectively, which of the following is correct?  

A. stress in wire  stress in wire-2

B. stress in wire  stress in wire-2

C. stress in wire -1= stress in wire-2

D. value of Young's modulus of both the wires is needed

Watch Video Solution

3mm2 and √3mm2

−1 >

−1 <

5. When a steel wire �xed at one end is pulled by a constant force F at its

other end , its length increases by l.Which of the following statements is

not correct?

A. Work done by the external forces is Fl

B. Some heat is prdoducedin the wire in the process.

C. The elastic potentital energy of the wire is Fl/2

https://dl.doubtnut.com/l/_wn4ruY8FLfIz
https://dl.doubtnut.com/l/_wad5Sn8dOph9


D. The heat produced is equal to half of the elastic potential energy of

the wire.

Watch Video Solution

6. Two bodies of masses 2 kg and 3 kg are connected by a metal wire of

cross-section 0.04  and are placed on a frictionless horizontal

surface. Breaking stress of metal wire is 2.5 Gpa. The maximum force F

that can be applied to 3kg block so that wire does not break is

A. 100N

B. 150N

C. 200N

D. 250N

Watch Video Solution

mm2

https://dl.doubtnut.com/l/_wad5Sn8dOph9
https://dl.doubtnut.com/l/_kz3BAx2JMkNx


7. A substance breaks down under a stress of  Pa. If the density of the

substance is , �nd the minimum length of the wire made of

this substance which will break under its own weight 

A. 10m

B. 

C. 4m

D. 5m

Watch Video Solution

105

2 × 103 kg

m3

(g = 10 )
m

s2

2.5m

8. A rod of mass, m uniform corss sectional area A and length L is

accelerated by applying force F as shown in �gure on a smooth surface. If

yougs' modulus of elasticity of the material of rod is Y. (Consider x as

measured from the right end) 

https://dl.doubtnut.com/l/_ndZWtChU6KLN
https://dl.doubtnut.com/l/_f9IkWN9HPj3v


A. Tension in rod as a function of distance x is 

B. Strain in rod is 

C. Elastic potential energy stored in the rod is 

D. There is no stress in rod,.

Watch Video Solution

Fx

2L

F

2AY

F 2L

6AY

9. Figure shows the relationship between tensile stress and strain for a

typical material. Below proportional point A, stress is directly

proportional to strain which means Young's moudulus (Y) is a constant. In

this region the material obeys Hooke's law. 

https://dl.doubtnut.com/l/_f9IkWN9HPj3v
https://dl.doubtnut.com/l/_QCzay0gfkbjg


  

Provided the strain is below the yield point 'B' the material returns to its

original shape and size when the force is removed. Beyond the yield

point, the material retains a permancnt deformation after the stress is

removed. For stresses beyond the yeld point, the material exhibit plastic

�ow, which means that it continues to elongate for little increases in the

stress. Beyond C a local constriction occurs. The material fractures at D

(i.e. breaking point). The graph below shows the stress-strain curve for 4

di�erent materials. 

https://dl.doubtnut.com/l/_QCzay0gfkbjg


  

If you bough a new shoe which bites in the beginning and later on �ts

perfectly, then the material used to making the shoe is

A. Material-I

B. Material-II

C. Material-III

D. Material-IIV

Watch Video Solution

https://dl.doubtnut.com/l/_QCzay0gfkbjg
https://dl.doubtnut.com/l/_Z4naB341lgsD


10. Figure shows the relationship between tensile stress and strain for a

typical material. Below proportional point A, stress is directly

proportional to strain which means Young's moudulus (Y) is a constant. In

this region the material obeys Hooke's law. 

  

Provided the strain is below the yield point 'B' the material returns to its

original shape and size when the force is removed. Beyond the yield

point, the material retains a permancnt deformation after the stress is

removed. For stresses beyond the yeld point, the material exhibit plastic

�ow, which means that it continues to elongate for little increases in the

stress. Beyond C a local constriction occurs. The material fractures at D

(i.e. breaking point). The graph below shows the stress-strain curve for 4

https://dl.doubtnut.com/l/_Z4naB341lgsD


di�erent materials. 

  

If you bough a new shoe which bites in the beginning and later on �ts

perfectly, then the material used to making the shoe is

A. Material-I

B. Material-II

C. Material-III

D. Material-IIV

Watch Video Solution

https://dl.doubtnut.com/l/_Z4naB341lgsD


Basic Maths (Trigonometry)

1. Convert the angle from degree to radian : 

Watch Video Solution

(a)  30∘ (b)  45∘

(c)  60∘ (d)  90∘

(e)  120∘ (f)  135∘

(g)  210∘ (h)  270∘

(i)  315∘

2. Convert the following angle from radian to degree 

Watch Video Solution

(a) red (b) rad

(c) rad (d) rad

(e) rad (f) rad

(g) rad (h) rad

(i)

π

4
π

6

π

3
3π
4

7π
6

5π
4

5π
2

7π
4

5π
6

https://dl.doubtnut.com/l/_Z4naB341lgsD
https://dl.doubtnut.com/l/_Mx5YZTT6Eshg
https://dl.doubtnut.com/l/_zlGYCZhIeZWD


3. Find the value of following :- 

Watch Video Solution

(a)sin 150∘ (b)sin 135∘

(c)cos 120∘ (d)tan 225∘

(e)cos 240∘ (f)sin 210∘

(g)sin 315∘ (h)sin 300∘

4. Find the value of the following :- 

Watch Video Solution

(a)sin( ) (b)cos( )

(c)tan( ) (d)cos( )

(e)cot( ) (f)sin( )

(g)sinπ (h)cos π

(i)sin( ) (j)sin( )

(k)cos( )

π

6
π

4

π

3
π

2

3π
4

5π
6

π

2
3π
2

3π
2

https://dl.doubtnut.com/l/_eKuyOLYvgEHs
https://dl.doubtnut.com/l/_Y3SqeyABk4Fs


5. Find the values of the following :- 

Watch Video Solution

(a)sin 390∘ (b)cos 405∘

(c)tan 420∘ (d)cos 450∘

(e)sin(2π + ) (f)cos(2π + )π

6
π

3

6. Find the values of the following :- 

Watch Video Solution

(a)sin( − 30∘ ) (b)cos( − 45∘ )

(c)sin( − 60∘ ) (d)tan( − 45∘ )

7. Find the values of all the the T-Rations if :- 

(a)

Watch Video Solution

cos tâ =           (b)sin θ =
7
25

5

13

https://dl.doubtnut.com/l/_8VPAq2obQ1Ol
https://dl.doubtnut.com/l/_gsLQ7qmQ8rbc
https://dl.doubtnut.com/l/_pHBmGRW4ZLMw


8. Calculate the value of following :- 

Watch Video Solution

(a)cos 75∘ (b)sin 15∘

(c)sin 75∘ (d)cos 105∘

9. The values of  and  are given as  and 

(not in order), for some angles  and . Choose incorrect statement.

Watch Video Solution

sin θ1, cos2 θ2 tan θ3 0.5, − 0.5 3

θ1, θ2 θ3

10. Statement 1 : For very small angle , we may use approximation

theta,` the

hypotenuse and the base become approximately of the same length.

A. (1) Statement-1 is True, Statement-2 is True, 

Statement-2 is a correct explanation for 

Statement-1.

θ

sin θ ≈ θ ≈ tan θ. and Statement2:F or verysmall∠

https://dl.doubtnut.com/l/_DMLlEXZvsNEi
https://dl.doubtnut.com/l/_Zkeh8tNQspPs
https://dl.doubtnut.com/l/_KYWvffYiYHih


B. Statement-1 is True, Statement-2 is True, 

Statemen-2 is not a correct explanation for 

Statement-1

C. Statement-1 is True, Statement-2 is False.

D. Statemen-1 is False, Statement-2 is True.

Answer: A

Watch Video Solution

11. What is value of expression ?

Watch Video Solution

2(sin 15∘ + sin 75∘ )2

12. Find the value of 

Watch Video Solution

5(sin 100∘ cos 27∘ + sin 27∘ cos 100∘ ).

https://dl.doubtnut.com/l/_KYWvffYiYHih
https://dl.doubtnut.com/l/_7kfU0uQrPWRm
https://dl.doubtnut.com/l/_Hwo5xwFvsYjo


13. A normal human cye can see an object making an angle of  at the

eye. What is the 

 

approximate height of object which can be seen by an eye placed at a

distance of 1 m from the object.

Watch Video Solution

1.8∘

14. The maximum and minimum values of expression 

respectively are

A. 4 and 0

B. 4 and 2

C. 6 and 0

D. 6 and 2

Answer: D

(4 − 2 cos θ)

https://dl.doubtnut.com/l/_Hwo5xwFvsYjo
https://dl.doubtnut.com/l/_nTlKDDagVh7m
https://dl.doubtnut.com/l/_chC1B0Pe4A8I


Watch Video Solution

15. Angle of elevation is the angle which line of sight makes with the

horizontal. Angle of elevation of the top of a tall building is  from a

place A and becomes  from another place B that is  m from A

towards the building as shown in the �gure. Height of the building is

close to 

A. 7.5 m

B. 10 m

30∘

60∘ 10√3

https://dl.doubtnut.com/l/_chC1B0Pe4A8I
https://dl.doubtnut.com/l/_HNhZ0Uz4PV04


C. 12.5 m

D. 15 m

Answer: D

Watch Video Solution

16. If  and  is negative then value of  will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan θ =
24

7
sin θ cos θ

7
25

−
7
25

24
25

−
24
25

https://dl.doubtnut.com/l/_HNhZ0Uz4PV04
https://dl.doubtnut.com/l/_03sDfI95XLD1


17. Suggest suitable match between fuction given in the �rst column and

its description given in the second column. 

Watch Video Solution

Column-I Column-II

(A)sin (390∘ ) (P )  Positive

(B)sin ( − 30∘ ) (Q)  Negative

(C)cos 120∘ (R)  Zero

(D)tan ( − 120∘ ) (S)  Modulus is greater

18. Depending on in which quadrant an angle  lies, functions  and 

 may be positive or negative. In the second column of the given lable

are speci�ed whether these functions are positive or negative and in the

�rst column are speci�ed quadrants. 

Watch Video Solution

θ cos θ

sin θ

Column-I Column-II

(A)  First (P )sin θ  is positive

(B)  second (Q)sin θ  is negative

(C)  Third (R)cos θ  is negative

(D)  Fourth (S)tan θ  and sin θboth are negative

(T )secθ  is negative and sin θ  is positive

https://dl.doubtnut.com/l/_2KzyhvXX1gr0
https://dl.doubtnut.com/l/_OVf9teRdJ1fB
https://dl.doubtnut.com/l/_JpFoq39vndxR


19. An airplane takes o� at an angle  with the horizontal ground

treveling at the speed of . If it continuous to �y with the same

velocity in the same direction, how long will it take to reach an altitude of

 above the ground?

A. 5 minutes

B. 6 minutes

C. 8 minutes

D. 9 minutes

Answer: B

Watch Video Solution

30∘

180km/h

9km

20. Position-time relationship of a particle executing simple harmonic

motion is given by equation 

 where x is in meters and time t is in seconds.  

What is the position of particle at t=0 ?

x = 2 sin(50πt + )
2π

3

https://dl.doubtnut.com/l/_JpFoq39vndxR
https://dl.doubtnut.com/l/_yjWIgibgaAoy


A. 

B. 

C. 1 m

D. 2m

Answer: B

Watch Video Solution

√2m

√3m

21. Position-time relationship of a particle executing simple harmonic

motion is given by equation 

 where x is in meters and time t is in seconds.  

What is the position of particle at t=1s ?

A. 

B. 

C. 1m

D. 2 m

x = 2 sin(50πt + )
2π

3

√2m

√3m

https://dl.doubtnut.com/l/_yjWIgibgaAoy
https://dl.doubtnut.com/l/_pV3MsiZKiJqV


Answer: B

Watch Video Solution

22. Position-time relationship of a particle executing simple harmonic

motion is given by equation 

 where x is in meters and time t is in seconds.  

What is the position of particle at t=0.5s ?

A. 

B. 

C. 

D. 2 m

Answer: C

Watch Video Solution

x = 2 sin(50πt + )
2π

3

√2m

√3m

−√3m

https://dl.doubtnut.com/l/_pV3MsiZKiJqV
https://dl.doubtnut.com/l/_ZaBIF4RtLFPw


Basic Maths (Di�erentiation)

1. For a straight line . Choose correct alternate(s)

A. 

B. 

C. 

D. length of linne between x-axis and y-axis is 5 units

Answer: A::B::C::D

Watch Video Solution

y = x − 4
4
3

= tan 53∘dy

dx

= tan 37∘dx

dy

x − Intercept is 3

2. The maximum & minimum value of  in interval 

A. 2,-2

B. 

C. 

y = x +
1

x
[ , ]

1

3
4
3

, 2
10

3

∞, − ∞

https://dl.doubtnut.com/l/_En7ykXPLtFCB
https://dl.doubtnut.com/l/_XzMyIwnZEFax


D. None of these

Answer: B

Watch Video Solution

3. Which of the following statements is/are correct?

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

(x2 + 2)
2

= 4x
d

dx

(e− 2x) = − 2e− 2xd

dx

{sin(ax + b)} = a cos(ax + b)
d

dx

(x3 + 3x + 1)
2

= 2(3x2 + 3)(x3 + 3x + 1)
d

dx

https://dl.doubtnut.com/l/_XzMyIwnZEFax
https://dl.doubtnut.com/l/_zxDLj3AgOa6F


4. Radius of a spherical balloon is increasing with respect to time at the

rate of . Find the rate of change in volume (in ) of the

balloon when radius is 0.5 m?

Watch Video Solution

2/π  m/s m3 /s

5. If derivative of , what is numerical

value of constant k?

Watch Video Solution

y = 8√sinx  is =
dy

dx

k cos x

√x

6. Given that . What is the maximum rate of change

in y with respect to x ?

Watch Video Solution

y = sin 3x + cos 3x
4
3

https://dl.doubtnut.com/l/_fr7X9E2htb7I
https://dl.doubtnut.com/l/_TnisJe9vpftO
https://dl.doubtnut.com/l/_d3DLNgBNm4Xt


7. Find the �rst derivatives 

(i) If   

(ii) If   

(iii) If   

(iv) If   

(v) If   

(vi) If   

(vii) If   

(viii) If   

(ix) If   

(x) If   

(xi) If   

(xii) If   

(xiii) If 

Watch Video Solution

y = x− 1 / 3,  find 
dy

dx

x = t6,  find 
dx

dt

z = u3,  find 
dz

du

f = r2 + r1 / 3,  find 
df

dr

x = 2t3 − 3t2 + 5t − 6,  find 
dx

dt

y = 3x2

y = x lnx

y = x sinx

y = sinx cos x

y = sin2 x + cos2 x

y = cos 2x

v = πr3,  find 
4

3

dv

dr

s = 4πr2,  find 
ds

dr

8. Di�erentiation of cos  with respect to x is(√x)

https://dl.doubtnut.com/l/_kGUgMBEPpFQC
https://dl.doubtnut.com/l/_8D1sLkyBAHOz


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−sin √x

− sin √x
1

2√x

−√x sin √x

− sin √x
1

√x

9. The pressure P and volume V of a gas are related as  where

K is a constant. The percentage increase in the pressure for a diminution

of  of the volume is

A. 

B. 

C. 

D. 

PV 3 / 2 = K

0.5 %

0.25 %

0.75 %

1.50 %

0.50 %

https://dl.doubtnut.com/l/_8D1sLkyBAHOz
https://dl.doubtnut.com/l/_FGbv5xlCmvqG


Answer: B

Watch Video Solution

10. Given a function . What is rate of change in y with

respect to x when x=I?

A. Zero

B. 1

C. 1.5

D. -1.5

Answer: B

Watch Video Solution

y = x2 − 2√x

11. The height (in meters) at any time t (in seconds) of a ball thrown

vertically varies according to equation . How longh(t) = − 16t2 + 256t

https://dl.doubtnut.com/l/_FGbv5xlCmvqG
https://dl.doubtnut.com/l/_QqJ4Zy8gjuyX
https://dl.doubtnut.com/l/_OfZoCUWF0YT1


after in seconds the ball reaches the hightest point

Watch Video Solution

12. An ideal gas is subjected to a thermodynamic process 

where P is in Pa and V is in . What is the slope of the P-V curve with

volume plotted against x-axis at V=1 ?

A. -1

B. -3.5

C. -2.5

D. None of these

Answer: A

Watch Video Solution

PV 2 / 5 = 0.40

m3

m3

https://dl.doubtnut.com/l/_OfZoCUWF0YT1
https://dl.doubtnut.com/l/_BabrhFKPGgzQ


13. The slope of the tangent to the curve 

A. 1

B. -1

C. 

D. 

Answer: A

Watch Video Solution

y = ln(cos x)  at x =  is 
3π

4

ln√2

1

√2

14. A stone is dropped into a quiet lake and waves move in circles

spreading out radially at the speed of . At the instant when the

radius of the circular wave is  m, how fast is the enclosed area (in )

increasing ?

Watch Video Solution

0.5m/s

4
π

m2 / s

https://dl.doubtnut.com/l/_hKMpIkXr25PP
https://dl.doubtnut.com/l/_gty1bqZWHoau


15. The charge �owing throug a conductor beginning with time to=0 is

given by the formula  (coulombs). Find the current 

 at the end of the 5th seconds.

Watch Video Solution

q = 2t2 + 3t + 1

i =
dq

dt

16. Di�erentiate the following w.r.t.x

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

y = x2 + 5

y = 2e3

y = (x + 5) − 1 / 2

y = 5x3 / 2

https://dl.doubtnut.com/l/_kMzuwCr438ym
https://dl.doubtnut.com/l/_W15OYbMX7t8b


17. Calculate  for the following :-

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

dy

dx

y = cos x3

y = sin( )
x

2

y = loge 2x

y = e−x

18. If  then calculate 

Watch Video Solution

y = ex sinx
dy

dx

19. Position of particle moving along x-axis is given as 

then calculate :

x = 2 + 5t + 7t2

https://dl.doubtnut.com/l/_usAoMOakYSck
https://dl.doubtnut.com/l/_XykuiqSShuyT
https://dl.doubtnut.com/l/_XTHlcfIYAqRa


A. Velocity  of particle

B. Initial velocity

C. Velocity at 

D. Accleration  of particle

Answer: A::B::C::D

Watch Video Solution

(i. e )
dx

dt

(i. e  att = 0)
dx

dt

t = 2 sec

(i. e )
d2x

dt2

20. A metallic disc is being heated. Its area (in ) at any time t (in sec) is

given by . Calculate the rate of increase in area at .

Watch Video Solution

m2

A = 5t2 + 4t t = 3 sec

21. If the velocity of a paraticle moving along x-axis is given as

 then acceleration of the particle at  is :

Watch Video Solution

v = (4t2 + 3t = 1)m/s t = 1 sec

https://dl.doubtnut.com/l/_XTHlcfIYAqRa
https://dl.doubtnut.com/l/_0AXtiEjxwoLa
https://dl.doubtnut.com/l/_MLaGvHoUp7Ut


22. The displacement  of particle moving in one dimension, under the

action of a constant force is related to the time  by the equation

  

where  . Find  

(i) The displacement of the particle when its velocity is zero , and 

(ii) The work done by the force in the �rst .

A. zero

B. 12m

C. 6m

D. 18m

Answer: A

Watch Video Solution

x

t

t = √x + 3

xis ∈ meters and t ∈ seconds

6 seconds

23. A car moves along a straight line whose equation of motion is given

by 

https://dl.doubtnut.com/l/_AxrG3zQ2tsjy
https://dl.doubtnut.com/l/_4ur6OOJj2bjV


  

where s is in metres and t is in seconds. The velocity of the car at start

will be :-

A. 7 m/s

B. 9 m/s

C. 12 m/s

D. 16 m/s

Answer: C

Watch Video Solution

s = 12t + 3t2 − 2t3

24. A particle moves along X-axis in such a way that its coordinate X varies

with time t according to the equation . The initial

velocity of the particle is

A.  m/s

B.  m/s

x = (2 − 5t + 6t2)m

−5

−3

https://dl.doubtnut.com/l/_4ur6OOJj2bjV
https://dl.doubtnut.com/l/_rnyhGU6vV6ws


C. 6 m/s

D. 2 m/s

Answer: A

Watch Video Solution

25. Relation between displacement x and time t is , the

initial acceleration will be :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = 2 − 5t + 6t2

−3ms− 2

12ms− 2

2ms− 2

−5ms− 2

https://dl.doubtnut.com/l/_rnyhGU6vV6ws
https://dl.doubtnut.com/l/_p2Cn7ZXTG6um
https://dl.doubtnut.com/l/_GoB1FZiP7UT7


26. The displacement 'x' of a particle moving along a straight line at time t

is given by . The acceleration of the particle is :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = a0 + a1t + a2t
2

a1

a2

2a2

3a2

27. If the distance covered by a particle is given by the relation .

The particle is moving with : (where a is constant)

A. constant acceleration

B. zero acceleration

C. variable acceleration

x = at2

https://dl.doubtnut.com/l/_GoB1FZiP7UT7
https://dl.doubtnut.com/l/_hYp5y8MeybSd


D. none of these

Answer: A

Watch Video Solution

28. The displacement of a particle is given by 

  

where  and  are constants. What is its acceleration ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = a0 + −
a1t

3

a2t
2

2

a0, a1 a2

a1 − a2

−a2

+a2

a2 − a1

https://dl.doubtnut.com/l/_hYp5y8MeybSd
https://dl.doubtnut.com/l/_vdFGU4pLJRD8
https://dl.doubtnut.com/l/_eV3QPpmQzV3f


29. If 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = then is : −
x2

(x + 1)

dy

dx

x(3x + 2)

(x + 1)

−x(x + 2)

(x + 1)2

x(x + 2)

(x + 1)2

x(x + 2)

(x + 1)

30. If  then acceleration  at t=1 sec.

A. 

B. 

C. 

D. None of these

v = (t + 2)(t + 3) (i. e )
dv

dt

5m/s2

7m/s2

2m/s2

https://dl.doubtnut.com/l/_eV3QPpmQzV3f
https://dl.doubtnut.com/l/_RoE68C5czCwV


Answer: B

Watch Video Solution

31. If  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = loge x + sinx + ex  then 
dy

dx

+ sinx + ex
1

x

− cos x + ex
1

x

+ cos x + ex
1

x

− sinx
1

x

32. =…………………

A. 

(e100)
d

dx

e100

https://dl.doubtnut.com/l/_RoE68C5czCwV
https://dl.doubtnut.com/l/_1yS7ne1b9ySX
https://dl.doubtnut.com/l/_UDOOuYkATbxW


B. 0

C. 

D. None of these

Answer: B

Watch Video Solution

100e
99

33. =…………

A. 

B. 

C. 0

D. None of these

Answer: C

Watch Video Solution

(sin 120∘ )
d

dx

cos 120∘

120cos 120∘

https://dl.doubtnut.com/l/_UDOOuYkATbxW
https://dl.doubtnut.com/l/_qsQnNFPDznCj
https://dl.doubtnut.com/l/_C46IS6rAgiBR


34. If =……………………

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = x3 cos x  then 
dy

dx

x2(3 cos x − x sinx)

x2(3 cos x + x sinx)

3x2. cos x + x3 sinx

35. If m/s where t is in second. Find acceleration at

t=1 sec.

A. 0

B. 

C. 

D. None of these

v = (t2 − 4t + 105)

2m/s2

−2m/s2

https://dl.doubtnut.com/l/_C46IS6rAgiBR
https://dl.doubtnut.com/l/_GNvYHsCBE8yb


Answer: C

Watch Video Solution

36. If  is :-

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = sinx + cos x  then 
d2y

dx
2

sinx − cos x

cos x − sinx

−(sinx + cos x)

37. If  then

A. 

v ∝ t5 / 2

v ∝ t3 / 2

https://dl.doubtnut.com/l/_GNvYHsCBE8yb
https://dl.doubtnut.com/l/_aH6HVu3KcwAO
https://dl.doubtnut.com/l/_fl6oseUiBRSg


B. 

C. Both above

D. `v prop sqrt(t)

Answer: C

Watch Video Solution

a ∝ √t

38. If radius of a spherical bubble starts to increase with time t as

. What is the rate of change of volume of the bubble with time 

?

A.  units/s

B.  units/s

C.  units/s

D.  units/s

Answer: A

r = 0.5t

t = 4s

8π

4π

2π

π

https://dl.doubtnut.com/l/_fl6oseUiBRSg
https://dl.doubtnut.com/l/_7vCEVLrMGuM7


Watch Video Solution

39. The radius of spherical bubble is changing with time. The rate of

change of its volume is given by :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4πr2 dr

dt

πr24
3

πr28

3

πr
8

3
dr

dt

40. Given that .Minimum value of y is

A. zero

B. 2

y =
10

sinx + √3 cos x

https://dl.doubtnut.com/l/_7vCEVLrMGuM7
https://dl.doubtnut.com/l/_5Iz6S7uW4Reb
https://dl.doubtnut.com/l/_FdWDGZCFS2NO


Basic Maths (Integration)

C. 5

D. 

Answer: C

Watch Video Solution

10/(1 + √3)

1. Find the value of , so that   

Watch Video Solution

x1 ∫
x1

0

ydx = 5

https://dl.doubtnut.com/l/_FdWDGZCFS2NO
https://dl.doubtnut.com/l/_FMsOIxMUfoYi


2. Evaluate the following inde�nite integrals. 

(a)   

(b)   

(c)   

(d)   

(e)   

(f)

Watch Video Solution

∫
dx

√x

∫
dx

(2x + 3)

∫sin(2πx + 30∘ )dx

∫sinx cos xdx

∫(3x3 − 5x2 + 2)dx

∫(2e−x / 3dx

3. Evaluate the following de�nite integrals. 

(a)   

(b)   

(c)

Watch Video Solution

∫
3

0

(x2 + 1)dx

∫
3

2
(x3 − 4x2 + 5x − 10)dx

∫
π / 4

0
(cos x − sinx)dx

https://dl.doubtnut.com/l/_FMsOIxMUfoYi
https://dl.doubtnut.com/l/_4MIXtJTWWhmN
https://dl.doubtnut.com/l/_LamsyUq4LZUi


4. Integrate the following 

(1)   

(2)   

(3)   

(4)

Watch Video Solution

∫x− dx
3
2

∫sin 60∘ dx

∫ dx
1

10x

∫(2x3 − x2 + 1)dx

5. (5)Value of is

Watch Video Solution

∫
2

0
3x2dx + ∫

π / 2

0
sinxdx

6. If the velocity of a particle moving along x-axis is given as

 and t=0, x=0 then calculate position of the particle at

t=2sec.

Watch Video Solution

v = (3t2 − 2t)

https://dl.doubtnut.com/l/_b1VJi4WpQbvs
https://dl.doubtnut.com/l/_sZJvgqrU8FvQ
https://dl.doubtnut.com/l/_xrvTYQPswsqM
https://dl.doubtnut.com/l/_uX6pBQpak8J4


7. Integrate the following : 

(i)   

(ii)   

(iii)

Watch Video Solution

∫(t − )
2

 dt 
1

t

∫sin(10t − 50)  dt 

∫e ( 100t+ 6 )  dt 

8. Starting from rest, the acceleration of a particle is . The

velocity (i.e. ) of the particle at t=10 s is :-

A. 15 m/s

B. 25 m/s

C. 5 m/s

D. 80 m/s

Answer: D

Watch Video Solution

a = 2(t − 1)

v = ∫  a dt 

https://dl.doubtnut.com/l/_uX6pBQpak8J4
https://dl.doubtnut.com/l/_llu8IiHDTTAh
https://dl.doubtnut.com/l/_ObY2gWWaMqyr


9. The intial velocity of a particle is u (at t=0) and the acceleration is given

by f=at. Which of the following relations is valid ?

A. 

B. 

C. 

D. v=u

Answer: B

Watch Video Solution

v = u + at2

v = u +
at2

2

v = u + at

10. An onject intially att rest moves along x-axis subjected to an

acceleration which veries with time according to relation . Its

velocity after 2 seconds will be :-

A. 

B. 

a = 2t + 5

18ms− 1

9ms− 1

https://dl.doubtnut.com/l/_ObY2gWWaMqyr
https://dl.doubtnut.com/l/_RzRf2OAazYOw


C. 

D. 

Answer: D

Watch Video Solution

12ms− 1

14ms− 1

11. The value of integral  is :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∫
4

2

dx

x

3 loge 2

loge 2

loge 4

2 loge 8

https://dl.doubtnut.com/l/_RzRf2OAazYOw
https://dl.doubtnut.com/l/_PND6EauyPcax


Basic Maths (Graphs))

12. Area bounded by curve , whit x-axis, when x varies from 0 to 

 is :-

A. 1 unit

B. 2 units

C. 3 unit

D. 0

Answer: A

Watch Video Solution

y = sinx

π

2

1. Which of the following equation is best representation of following

graph's? 

https://dl.doubtnut.com/l/_hXlA2SsWXERh
https://dl.doubtnut.com/l/_Ih9OdfAaFkff


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y =
2

x

y = e−x

y =
1

x2

y = x2

https://dl.doubtnut.com/l/_Ih9OdfAaFkff


2. Which of the following equation is best representation of given

graph's? 

A. 

B. 

C. 

D. y=x

Answer: A

Watch Video Solution

y = x2

x = y2

y = ex

https://dl.doubtnut.com/l/_8naLG8Rb10GH


3. Which of the following equation is best representation of given

graph's? 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

y = e−x

y = ex

y =
1

x

https://dl.doubtnut.com/l/_lEUPMMrDPyxp
https://dl.doubtnut.com/l/_fVf8mW9dDRfa


4. Which of the following is correct for given graph

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 2x2

x = 2y2

y = − 2x2

x = − 2y2

https://dl.doubtnut.com/l/_fVf8mW9dDRfa


5. Which of the following equation is best representation of given

graph's? 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = x + 1

y = 2x − 1

y = − x − 1

y = − 2x + 3

https://dl.doubtnut.com/l/_JsbNW8AIHHrc


6. Which of the following equation is best representation of given

graph's? 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

S = 2t − 3

S = 2t + 3

S = 2t

https://dl.doubtnut.com/l/_Rg4anj6jAt1R


7. Which of the following equation is best representation of given

graph's? 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = 2 sinx

y = 2 cos x

y = sin 2x

y = cos 2x

https://dl.doubtnut.com/l/_Rg4anj6jAt1R
https://dl.doubtnut.com/l/_ItIpToprItUs
https://dl.doubtnut.com/l/_PIdZUiZtYmjx


8. Which of the following equation is best representation of given

graph's? ltimg

src="https://d10lpgp6xz60nq.cloudfront.net/physics_images/ALN_PHY_R04_E01

width="80%"gt

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + y = 2

x2 + y2 = 4

x2 + y2 = 2

x2 + y = 2

9. 

A. 

B. 

y = 2x − 1

https://dl.doubtnut.com/l/_PIdZUiZtYmjx
https://dl.doubtnut.com/l/_cmDc5sQRQKYj


C. 

D. 

Answer: A

Watch Video Solution

10. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y ∝ x2

https://dl.doubtnut.com/l/_cmDc5sQRQKYj
https://dl.doubtnut.com/l/_mZtndIjq8o0s


11. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = sinx

12. y=5

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_UkycCXDZ3yL8
https://dl.doubtnut.com/l/_B0aUlI3HNP5y


Answer: D

View Text Solution

13. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 2x

14. 

A. 

y = 2ex

https://dl.doubtnut.com/l/_B0aUlI3HNP5y
https://dl.doubtnut.com/l/_1QvV4ToYRgqv
https://dl.doubtnut.com/l/_OHu3X6TUmYY9


B. 

C. 

D. 

Answer: B

Watch Video Solution

15. Which of the following statement is not correc for following straight

line graph :- 

A. Line (2) has negative y intercept

B. Line (1) has positive y intercept

C. Line (2) has positive slope

D. Line (1) has negative slope

Answer: D

https://dl.doubtnut.com/l/_OHu3X6TUmYY9
https://dl.doubtnut.com/l/_a5HcXbMh3WjY


Watch Video Solution

16. If velocity v varies with time(t) as , then the plot between v

and t is best represented by :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v = 2t − 3

17. The slope of graph in �gure at point A, B and C is 

respectively, then : 

mA, mB  and mC

https://dl.doubtnut.com/l/_a5HcXbMh3WjY
https://dl.doubtnut.com/l/_bIWAWpmwpiBb
https://dl.doubtnut.com/l/_x73g9tQ96Eg5


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mA > mB > m(C)

mA < mB < mC

mA = mB = mC

mA = mC < mB

18. The slope of straight line  is

A. 3

B. 

C. 

D. 

Answer: B

Watch Video Solution

√3y = 3x + 4

√3

1

√3

1

3

https://dl.doubtnut.com/l/_x73g9tQ96Eg5
https://dl.doubtnut.com/l/_cIGiZK37bvaO


19. If velocity v varies with time t as , then the plot between v and 

 will be given as :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v = 2t2

t2

20. The equation of straight line shown in �gure is : 

A. 

B. 

6x + 8y = 15

4x + 3y = 18

https://dl.doubtnut.com/l/_cIGiZK37bvaO
https://dl.doubtnut.com/l/_daLKLEIUMs1H
https://dl.doubtnut.com/l/_cdBE4vH7cQCS


C. 

D. 

Answer: D

Watch Video Solution

2y + 6x = 7

3y + 4x = 24

21. The equation , represents that graph between x and y is a :-

A. Straight line

B. Parabola

C. Hyperbola

D. Circle

Answer: B

Watch Video Solution

√x = 2y

https://dl.doubtnut.com/l/_cdBE4vH7cQCS
https://dl.doubtnut.com/l/_IQyXd8PeBXLV


22. The co-ordinates of a particle moving in xy-plane vary with time as

. The locus of the particle is :

A. Parabola

B. Circle

C. Straight line

D. Ellipase

Answer: A

Watch Video Solution

x = at2, y = bt

23. The equation of graph shown in �gure is . The slope of graph

at point P is : 

y = 2x2

https://dl.doubtnut.com/l/_oUKlXMGjZNGP
https://dl.doubtnut.com/l/_W7CHmV2UeWsy


A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_W7CHmV2UeWsy


24. At x=0, value of  is :  

A. 0

B. 1

C. -1

D. In�nite

Answer: D

Watch Video Solution

dy

dx

25. At point P, the value of  is :  

A. Zero

B. Positive

C. Negative

dy

dx

https://dl.doubtnut.com/l/_mrZVlHK40LfA
https://dl.doubtnut.com/l/_z9bq5OdLV26F


D. In�nite

Answer: A

Watch Video Solution

26. Magnitude of slope i.e. steepness of graph shown in �gure 

A. First increases and then decreases

B. First decreases and then increases

C. Decreases continuously

D. Increases continuously

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_z9bq5OdLV26F
https://dl.doubtnut.com/l/_Aqnlo77S9raU


27. The graph of function  will be

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = 1 + cos x

28. Graph of an exponential function  is shown in �gure.

What is the value of a ? 

Watch Video Solution

y = 2 + ae−x

29. Which of the following graph yield a straight line?

https://dl.doubtnut.com/l/_EyUdESNlT04q
https://dl.doubtnut.com/l/_pLmkz48Dm2r4
https://dl.doubtnut.com/l/_GdvzNhSAOtvx


Basic Maths (Co-ordinate & Algebra)

A. Graph :  versus x for the equation 

B. Graph : y versus  for the equation

C. Graph : y versus  for the equation 

D. Graph : K versus v for equation  where h and  are

constants.

Answer: A::B::C::D

Watch Video Solution

√y y = 4x2

√x y = 36√x

1/x y = (4/x) − 2

K = hv − ϕ0 ϕ0

30. An insect crawls startin form origin of a x-y plane along a line making

angle of  with the positive x-direction at a speed of 2 cm/s. What is its

distance from the x-axis 8 s after it starts crawling ?

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_GdvzNhSAOtvx
https://dl.doubtnut.com/l/_TdErbPsMc6Bb
https://dl.doubtnut.com/l/_RLy0Eyot5hFI


1. Find the value of :- 

(i)  

(ii)  

(iii)  

(iv)sqrt(36)`

Watch Video Solution

√4

√9

√16

2. Find the value of :- 

(i)   

(ii)   

(iii)

Watch Video Solution

1

√4
1

√16
1

√64

3. Solve the equation 

Watch Video Solution

2x2 + 5x − 12 = 0

https://dl.doubtnut.com/l/_RLy0Eyot5hFI
https://dl.doubtnut.com/l/_9TJFEucv6Gf2
https://dl.doubtnut.com/l/_Dytm01tnJvzj


4. If , �nd values of a

Watch Video Solution

10a2 − 27a + 5 = 0

5. If , �nd the values of y.

Watch Video Solution

y2 − 2y − 3 = 0

6. Find the values of :- 

(1)   

(2)   

(3)   

(4)   

(5)

Watch Video Solution

(8)1 / 3

(64)1 / 2

45 / 2

(36)3 / 2

(27)2 / 3

https://dl.doubtnut.com/l/_nsLs0RwSp95m
https://dl.doubtnut.com/l/_KlR3cxxIrZe6
https://dl.doubtnut.com/l/_nnZ6kZxO5lIh


7. Find the values of :- 

(i)   

(ii)   

(iii)   

(iv)   

(v)   

(vi)

Watch Video Solution

24

43

32

53

94

73

8. Solve the following :- 

(i)   

(ii)   

(iii)   

(iv)   

(v)   

(vi)

Watch Video Solution

2 + 4 − 9

3 + 6 − 10

12 − 5 − 3

100 − 50 + 40

53 − 34 − 22

64 + 22 − 83

https://dl.doubtnut.com/l/_3vVnDfRCvHom
https://dl.doubtnut.com/l/_7GBtHI45krUw


9. Simplify :- 

(i)   

(ii)   

(iii)   

(iv)   

(v)   

(vi)

Watch Video Solution

10

4
200

50
27
24
55

22
64

16
8

6

10. Simplify :- 

(i)   

(ii)   

(iii)   

(iv)   

6

√2
√3

3

√
3

4
6

√2

https://dl.doubtnut.com/l/_7GBtHI45krUw
https://dl.doubtnut.com/l/_YLF7h5FWspzw
https://dl.doubtnut.com/l/_SrQyP6loox5d


(v)   

(vi)

Watch Video Solution

√5

10

√
16

2

11. Solve the following :- 

(i)   

(ii)   

(iii)   

(iv)

Watch Video Solution

√ × √
√2

3

9

2

√ × √
5

6

3

5

√ ÷ √
3

5
27
125

√ ÷ √
4
9

64
81

12. Solve the following :- 

(i)   

(ii)   

(iii)   

(iv)   

2 × 4 × 5

9 × 3 × 4

6 × × 125
1

5

15 × 6 ×
1

10

https://dl.doubtnut.com/l/_SrQyP6loox5d
https://dl.doubtnut.com/l/_Z0NezzkQtHk0
https://dl.doubtnut.com/l/_AsRuR536e7PY


(v)   

(vi)

Watch Video Solution

3 × 4 × × 15
1

16

20 × 10 ×
1

500

13. If a=10, b=4, c=6, d=9, �nd :- 

(i)   

(ii)

Watch Video Solution

ad

bc

ad × bc

14. Find out area of triangle OAB and BCD shown in �gure :- 

Watch Video Solution

15. What is the distance OA for the square shown in �gure :- 

https://dl.doubtnut.com/l/_AsRuR536e7PY
https://dl.doubtnut.com/l/_I1OFUyuRYTLP
https://dl.doubtnut.com/l/_2qkx0CgYvUCY
https://dl.doubtnut.com/l/_Qoc7xbUflf3Y


Watch Video Solution

16. Given . If  then �nd the value of

KE?

Watch Video Solution

KE = mv21
2

m = 10kg, v = 5m/s

17. Calculate the value of x in the following equation :- 

(i)   

(ii)   

(iii)   

(iv)

Watch Video Solution

x2 − 5x + 6 = 0

x2 − 9x + 20 = 0

x2 − 15x + 56 = 0

x2 − 16x + 63 = 0

18. x-y relation is given by  calculate the value of n in the following

:- 

(i)   

y = xn

y =
x2

x2 / 3

https://dl.doubtnut.com/l/_Qoc7xbUflf3Y
https://dl.doubtnut.com/l/_DUG7i4Dy97tw
https://dl.doubtnut.com/l/_CXFW97l3Fo77
https://dl.doubtnut.com/l/_GCyNU4umC59P


(ii)   

(iii)   

(iv)

Watch Video Solution

y =
x3 / 2

x1

y =
x1 / 2

x1 / 2

y =
x3 / 2

√x

19. = :-

A. (1) 124

B. (2)134

C. (3) 144

D. (4) 154

Answer: C

View Text Solution

4√6 × 3√24

https://dl.doubtnut.com/l/_GCyNU4umC59P
https://dl.doubtnut.com/l/_DeXbUBw8p4C2


20. If   

When   

then �nd the value of x so that value of y can be  ,

A. 2000

B. 1190

C. 1410

D. 4000

Answer: B

Watch Video Solution

y = ∝ x4

x = 1000, y = y1

2y1

21. If   

when x=x_(1) x=(8x_(1))/(27)`

A. 450

B. 375

y = constant
x2

3

, theny = 300, thenf ∈ dtheywhen

https://dl.doubtnut.com/l/_XfUxlF24LlTj
https://dl.doubtnut.com/l/_bOLFBjcAg4d6


C. 675

D. 405

Answer: C

View Text Solution

22. Givne   

now x is reduced by 62 and the ratio of x and y becomes  then �nd x

and y respectively :-

A. 310, 372

B. 392, 330

C. 500, 600

D. 250, 300

Answer: A

Watch Video Solution

=
x

y

5

6
2

3

https://dl.doubtnut.com/l/_bOLFBjcAg4d6
https://dl.doubtnut.com/l/_PjfPATaXuESy


23. Given,  on increasing the value of T by , the value of P

increases by , then �nd initial value of T :-

A. 25

B. 250

C. 350

D. 2500

Answer: B

Watch Video Solution

P ∝ T 1∘C

0.4 %

24. If , then �nd all possible values of x :-

A. 0 & 3

B. 3 & -3

C. 3 only

x3 = 9x

https://dl.doubtnut.com/l/_PjfPATaXuESy
https://dl.doubtnut.com/l/_590ZcEI4QrzS
https://dl.doubtnut.com/l/_DVl57wexPYj6


D. 0, 3 & -3

Answer: D

Watch Video Solution

25. A river 3m deep and 40m wide is �owing at the rate of 2 km/hr. How

much water will fall into the sea in 2 minutes :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2000m3

4000m3

8000m3

16000m3

https://dl.doubtnut.com/l/_DVl57wexPYj6
https://dl.doubtnut.com/l/_64Y3XiTYweoE


26. A room is 12m long, 4m wide and 3m high, what will be the longest bar

that can be placed in the room :-

A. 12m

B. 5m

C. 19m

D. 13m

Answer: D

Watch Video Solution

27.  is equal to :-

A. 

B. 

C. 

D. 

3√82

84 / 3

83 / 2

42 / 3

22 / 3

https://dl.doubtnut.com/l/_A1hZkf220lQ3
https://dl.doubtnut.com/l/_hxfXC26wm6Nb


Answer: D

Watch Video Solution

28.  is equal t :-

A. 

B. 2

C. 

D. 

Answer: B

Watch Video Solution

5√16 × 5√2

22

21 / 3

22 / 3

29. If  then �nd the value of :-

A. 

x = √2 − 1 ( − x)
3

1

x

2√2 + 1

https://dl.doubtnut.com/l/_hxfXC26wm6Nb
https://dl.doubtnut.com/l/_sTjZ7Dx5S9sQ
https://dl.doubtnut.com/l/_gO9XwSBl6bS7


B. 

C. 8

D. 27

Answer: C

Watch Video Solution

2√2 − 4

30. If m and n are the two natural number such that , then �nd

the value of :-

Watch Video Solution

mn = 25

nm

31. If  then �nd the values of x and y.  

A. 

B. 

y − x = 180∘

50∘ , 130∘

60∘ , 120∘

https://dl.doubtnut.com/l/_gO9XwSBl6bS7
https://dl.doubtnut.com/l/_ZDJKgBPJ3vs8
https://dl.doubtnut.com/l/_d6dpYE7hxZAo


C. 

D. 

Answer: A

Watch Video Solution

70∘ , 110∘

80∘ , 100∘

32. For shown situation �nd  :-  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∠BCA

135∘

110∘

75∘

65∘

https://dl.doubtnut.com/l/_d6dpYE7hxZAo
https://dl.doubtnut.com/l/_mWd4sNr2LkwK
https://dl.doubtnut.com/l/_HHbukYJAtUgy


33. A cube of 2cm edge is cut o� into 8 cubes of 1cm edge. What is teir

total surface area?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

8cm2

16cm2

24cm2

48cm2

34. How many solid spherical balls of radius 2cm and b are constants. If

,

A. 4

B. 16

C. 32

f(2) = 1  and f( − 3) = 11

https://dl.doubtnut.com/l/_HHbukYJAtUgy
https://dl.doubtnut.com/l/_v7jCyIvHfx1Q


D. 64

Answer: D

View Text Solution

35. A function has the form f(x)=ax+b, where a and b are constants. If

, the function is de�ned by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(2) = 1  and f( − 3) = 11

f(x) = 2x + 5

f(x) = 2x − 5

f(x) = − 2x + 5

f(x) = − 2x + 5

https://dl.doubtnut.com/l/_v7jCyIvHfx1Q
https://dl.doubtnut.com/l/_HFOxiKmrxvtK


36. Use the approximation  to �nd

approximate value for 

(a)  

(ii)

Watch Video Solution

(1 + x)n ≈ 1 + nx, |x| < < 1,

√99

1

1.01

37. The unit of length convenient on the atomic scale is known a an

angstrom and is denoted by . The radius of the hydrogen

atom is about 0.5 A. What is the total atomic valume in  of a mole of

hydrogen atoms?

A. 

B. 

C. 

D. 

Answer: A

A = 10− 10m

m3

3.15 × 10− 7m3

3.15 × 10− 9m3

3.15 × 10− 4m3

3.15 × 10− 20m3

https://dl.doubtnut.com/l/_oM7n23v07Vvl
https://dl.doubtnut.com/l/_UqR6dmBDeBWt


Watch Video Solution

38. What is the minimum possible possible perimeter for a rectangle

whose area is  ?

Watch Video Solution

4m2

39. In the following graph, relation between two variables x and y is

shown by a straight line. 

 

Equation of the straight line is

A. 

B. 

C. 

D. 

Answer: C

y = 1.2x + 4

y = 1.2x − 4

y = 2x − 8

y = 2x + 8

https://dl.doubtnut.com/l/_UqR6dmBDeBWt
https://dl.doubtnut.com/l/_UeciXYbwLAJL
https://dl.doubtnut.com/l/_fgmF5UMeWwg2


Basic Maths (VECTORS)

Watch Video Solution

1. State whether the following relations are true or false 

(1)   

(2)   

(3)   

(4)   

(5)   

(6)

Watch Video Solution

−−→
AB =

−−→
BA

−−→
AB = −

−−→
BA

∣
∣
∣

−−→
AB

∣
∣
∣

=
∣
∣
∣

−−→
BA

∣
∣
∣

∣
∣
∣

−−→
AB

∣
∣
∣

=
∣
∣
∣

−
−−→
AB

∣
∣
∣

ĵ = k̂

∣∣ ĵ∣∣ = ∣∣k̂∣∣

2. State whether the following statements are true or false :- 

(1) Magnitude of  can be -5 unit.  

(2)  

→
P

∣
∣N̂

∣
∣ = 1

https://dl.doubtnut.com/l/_fgmF5UMeWwg2
https://dl.doubtnut.com/l/_3fDL9mH8HZcI
https://dl.doubtnut.com/l/_6lrXKTGV1qsu


(3) Magnitude of any vector is a scalar. 

(4) Unit vectors of a vector cannot be :\

Watch Video Solution

3. The magnitude of a vector cannot be :

A. positive

B. unity

C. negative

D. zero

Answer: C

Watch Video Solution

4. Which of the following group of foces cannot produce the resultant of

2N?

https://dl.doubtnut.com/l/_6lrXKTGV1qsu
https://dl.doubtnut.com/l/_MCbNM0laS8rK
https://dl.doubtnut.com/l/_fYbQQxOzaHoL


A. 2N and 4N

B. 1N and 3N

C. 5N and 10N

D. 10N and 11N

Answer: C

Watch Video Solution

5. Which of the following group of concurrent forces may be in

equilibrium (R=0)?

A. 

B. 

C. 

D. 

Answer: C

A B C

10 20 40

A B C

3 5 1

A B C

20 20 20

A B C

40 30 5

https://dl.doubtnut.com/l/_fYbQQxOzaHoL
https://dl.doubtnut.com/l/_itiZgTX9L3yl


Watch Video Solution

6. Which of the following group of forces cannot produce zero resultan?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A B C

1.5 2.5 3.5

A B C

3 5 4

A B C

10 15 24

A B C

20 5 10

7. Figure shows three vectors  and . If , which of the

following relation is correct :- 

→
a ,

→
b

→
c ¯̄¯̄̄ ¯RQ = 2̄ ¯̄̄ ¯̄PR

https://dl.doubtnut.com/l/_itiZgTX9L3yl
https://dl.doubtnut.com/l/_wgMZfTqfbZnZ
https://dl.doubtnut.com/l/_DmOT0MwRR4QV


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2
→
a +

→
c = 3

→
b

→
a + 3

→
c = 2

→
b

3
→
a +

→
c = 2

→
b

→
a + 2

→
c = 3

→
b

https://dl.doubtnut.com/l/_DmOT0MwRR4QV


8. 100 coplanar forces each equal to 10 n act on a body. Each force makes

angle  with the preceding force. What is the resultant of the forces.

A. 1000 N

B. 500 N

C. 250 N

D. Zero

Answer: D

Watch Video Solution

π/50

9. With respect to a rectangular cartesian coordinate system, three

vectors are expressed as  where 

 are unit vectors of axis x,y and z then  along the direction of sum

of these vector is :-

A. 

→
a = 4ĵ,

→
b = − 3 î  and 

→
c = − k̂

î, ĵ, k̂ r̂

r̂ = ( î − ĵ − k̂)
1

√3

https://dl.doubtnut.com/l/_AiCslCsD6qAp
https://dl.doubtnut.com/l/_h7efcSiBlnlO


B. 

C. 

D. 

Answer: A

Watch Video Solution

r̂ = ( î + ĵ − k̂)
1

√2

r̂ = ( î − ĵ + k̂)
1

3

r̂ = ( î + ĵ + k̂)
1

√2

10. There are two force vectors, one of 5N and other of 12N. At what angle

the two vectors be added to get resultant vector of 17 N, 7N and 13 N

respectively :-

A. 

B. 

C. 

D. 

Answer: A

0∘ , 180∘  and 90∘

0∘ , 90∘  and 180∘

0∘ , 90∘  and 90∘

180∘ , 0∘  and 90∘

https://dl.doubtnut.com/l/_h7efcSiBlnlO
https://dl.doubtnut.com/l/_GRHndMEPoihE


Watch Video Solution

11. Two equal forces are acting at a point with an angle of  between

them. If the resultant force is equal to , The magnitude of each

force is :-

A. 40 N

B. 20 N

C. 80 N

D. 30 N

Answer: A

Watch Video Solution

60∘

40√3N

12. Two forces  and  are at an angle  such that the resultant is .

The �rst force is now increased of  and the resultant become . The

value of  is

3N 2N θ R

6N 2R

θ

https://dl.doubtnut.com/l/_GRHndMEPoihE
https://dl.doubtnut.com/l/_OoJOD8QTTZan
https://dl.doubtnut.com/l/_ynM7FZ2Dlc1C


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

60∘

90∘

120∘

13. The resultant of the vectors A and B is perpendicular to the vector A

and its magnitude is equal to half the magnitude of vector B. The angle

between  is :-

A. 

B. 

C. 

D. None of these

→
A  and 

→
B

120∘

150∘

135∘

https://dl.doubtnut.com/l/_ynM7FZ2Dlc1C
https://dl.doubtnut.com/l/_CCSk8yDZl5j5


Answer: B

Watch Video Solution

14. Two force  are acting on a body. One force is double that

of the other force and the resultant is equal to the greater force. Then

the angle between the two forces is :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F1  and F2

cos − 1(1/2)

cos − 1( − 1/2)

cos − 1( − 1/4)

cos − 1(1/4)

https://dl.doubtnut.com/l/_CCSk8yDZl5j5
https://dl.doubtnut.com/l/_QkTzUHKwko1e


15. Two vectors  have equal magnitudes. If magnitude of 

 is equal to n times the magnitude of , then the angle

between  is :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
A  and 

→
B

→
A +

→
B

→
A −

→
B

→
A  and 

→
B

cos − 1( )
n − 1

n + 1

cos − 1( )
n2 − 1

n2 + 1

sin− 1( )
n − 1

n + 1

sin− 1( )
n2 − 1

n3 + 1

16. The maximum and minimum resultant of two forces acting at a point

are 10N and 6N respectively. If each force is increased by 3N, �nd the

resultant of new forces when acting at a paint at an angle of  with

each-other :-

90∘

https://dl.doubtnut.com/l/_3eDW8gOKjcuz
https://dl.doubtnut.com/l/_bXrfE0CVlT24


A. 

B. 11N

C. 

D. 8N

Answer: A

Watch Video Solution

√146N

√70N

https://dl.doubtnut.com/l/_bXrfE0CVlT24


17. The resultant of the three vectors  and  shown in �gure :-  

A. r

B. 2r

C. 

D. 

Answer: C

¯̄̄ ¯̄¯OA, ¯̄̄ ¯̄¯OB ¯̄̄ ¯̄¯OC

r(1 + √2)

r(√2 − 1)

https://dl.doubtnut.com/l/_6aMtFErOYVm8


Watch Video Solution

18. If , then angle between  is :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 1

∣
∣
∣
→
a +

→
b

∣
∣
∣

∣
∣
∣
→
a −

→
b

∣
∣
∣

ā  and b̄

0∘

45∘

90∘

60∘

19. The magnitude of pairs of displacement vectors are give. Which pairs

of displacement vectors cannot be added to give a resultant vector of

magnitude 13 cm :- 

https://dl.doubtnut.com/l/_6aMtFErOYVm8
https://dl.doubtnut.com/l/_4FzaXEtdiQ9l
https://dl.doubtnut.com/l/_i3IG11NrtCJ2


  

A. (ii, iv)

B. (i,ii)

C. (i, iii)

D. (ii, iii)

Answer: A

Watch Video Solution

(i)4cm, 12cm               (ii)4cm, 8cm

(iii)6cm, 8cm                (iv)1cm, 15cm

20. I started walking down a road to day-break facing the sun. After

walking for some time. I turned to my left, then I turned to the right once

again. In which direction was I going then :

A. East

B. North-west

C. North-east

https://dl.doubtnut.com/l/_i3IG11NrtCJ2
https://dl.doubtnut.com/l/_qZry1HIywl5m


D. South

Answer: A

Watch Video Solution

21.  are three orthogonal vectors with magnitudes 3, 4

and 12 respectively. The value of  will be :-

A. 11

B. 19

C. 13

D. can't be determined

Answer: C

Watch Video Solution

→
A ,

→
B  and 

→
C

∣
∣
∣

→
A −

→
B +

→
C

∣
∣
∣

https://dl.doubtnut.com/l/_qZry1HIywl5m
https://dl.doubtnut.com/l/_7nAn8YqGhFS1


22. Given  then �nd out vector  :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
a +

→
b = 2 î,  if 

→
b = 3ĵ − k̂

→
a

2 î + 3ĵ + k̂

2 î − 3ĵ + k̂

ĵ + k̂

2 î − ĵ − k̂

23. Whtch of the following statement is true :-

A. When the coordinate axes are trunslated the component of vector

in a plane changes

B. When the coordinate axes are rotated through some angle

components of the vector change but the vector's magnitude

https://dl.doubtnut.com/l/_1lGetWnl3sr2
https://dl.doubtnut.com/l/_QkZiu7tFWh2r


remains constant.

C. Sum of  and  is . If the magnitude of a alone is increased

angle between  and  decreases.

D. The cross product of  and  is 12.

Answer: B

Watch Video Solution

→
a

→
b

→
R

→
b

→
R

3 î 4ĵ

24. Write the vector  in terms of its component :-  
→
F

https://dl.doubtnut.com/l/_QkZiu7tFWh2r
https://dl.doubtnut.com/l/_qKswG3p9BcEl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
F = 10 î + 10ĵ

→
F = 20 î + 20ĵ

→
F = 30 î + 30ĵ

→
F = 40 î + 40ĵ

25. A vector is represented by , Its length in XY plane is :-

A. 2

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 î + ĵ + 2k̂

√14

√10

√5

https://dl.doubtnut.com/l/_qKswG3p9BcEl
https://dl.doubtnut.com/l/_q1uT1NfAhYRM


26. Resultant of two forces  and  has magnitude 50 N. The

resultant is inclined to  at  and to  at  . Magnitudes of 

and , respectively, are:

A. 25 N, 

B. 20 N, 

C. 20 N, 30N

D. 30 N, 40N

Answer: A

Watch Video Solution

→
F 1

→
F 2

→
F 1 60∘

→
F 1 30∘

→
F 1

→
F 2

25√3N

20√3N

27.  and  are the angle made by a vector from positive x & positive y-

axes redpectively. Which set of  and  is not possible

A. 

α β

α β

60∘ , 60∘

https://dl.doubtnut.com/l/_q1uT1NfAhYRM
https://dl.doubtnut.com/l/_SF71ixEsX1G1
https://dl.doubtnut.com/l/_PBL7m23r7cck


B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘ , 60∘

60∘ , 45∘

30∘ , 45∘

28. If  m/s and  then �nd kinetic energy 

Watch Video Solution

v = (3 î + 2ĵ + 6k) m = kg
2

7

(i. e. mv2)
1

2

29. Two force vectors each having magnitude 6N are oriented as  from

positive of x-axis and other at  with the same axis. Find out their

magnitude along with position from positive of x-axis :-

A. 

30∘

90∘

6√3N, 30∘

https://dl.doubtnut.com/l/_PBL7m23r7cck
https://dl.doubtnut.com/l/_EMgwyEv9K0yg
https://dl.doubtnut.com/l/_WH4fqOy0ISCV


B. 

C. 

D. 

Answer: D

Watch Video Solution

6N, 60∘

6√2N, 60∘

6√3N, 60∘

30. Find the magnitude of the resultant of shown forces :- 

https://dl.doubtnut.com/l/_WH4fqOy0ISCV
https://dl.doubtnut.com/l/_EnJ0RtOTrSZm


A. 

B. 10N

C. 

D. 

Answer: A

Watch Video Solution

5√3N

10√3N

5√7N

31. If  (Here K is constant) them :-

A. 

B. 

C. 

D. Both (1) and (2)

Answer: D

Watch Video Solution

→
P =

−−→
KQ

→
P ∣ ∣

→
Q

→
P ∣ ∣

→
Q

→
P ⊥

→
Q

https://dl.doubtnut.com/l/_EnJ0RtOTrSZm
https://dl.doubtnut.com/l/_89ZhIUieOlir


32. The dot product of two vectors of magnitudes 3 units and 5 units

cannot be :- 

(i) -20 (ii) 16 (iii) -10 (br) 14

A. (i,iii)

B. (i,ii)

C. (i, iv)

D. (ii, iii, iv)

Answer: B

Watch Video Solution

33. If  and  then projection of 

on  will be

A. 

→
A = 2 î + 3ĵ − k̂

→
B = − î + 3ĵ + 4k̂

→
A

→
B

3

√13

https://dl.doubtnut.com/l/_89ZhIUieOlir
https://dl.doubtnut.com/l/_OJOPJPTfC4g2
https://dl.doubtnut.com/l/_WxklE15DiKo8


B. 

C. 

D. 

Answer: B

Watch Video Solution

3

√26

√
3

26

√
3

13

34. If , then =…………………..

A. 0

B. 1

C. -1

D. 

Answer: B

Watch Video Solution

∣
∣Â × B̂∣

∣ = − √3Â. B̂ ∣
∣Â − B̂∣

∣

√3

https://dl.doubtnut.com/l/_WxklE15DiKo8
https://dl.doubtnut.com/l/_NPALu44JwwHP
https://dl.doubtnut.com/l/_ahuB9yeGV35z


35. Find the torque of a force  acting at the point 

 :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
F = 2 î + ĵ + 4k̂

→
r = 7 î + 3ĵ + k̂

14 î − 38ĵ − 16k̂

4 î + 4ĵ + 6k̂

−14 î + 38ĵ − 16k̂

11 î − 26ĵ + k̂

36. What is the value of linear velocity, if  and 

?

A. 

B. 

C. 

→
ω = 3 î − 4ĵ + k̂

→
r = 5 î − 6ĵ + 6k̂

4 î − 13ĵ + 6k̂

6 î − 2ĵ + 3k̂

6 î − 2ĵ + 8k̂

https://dl.doubtnut.com/l/_ahuB9yeGV35z
https://dl.doubtnut.com/l/_HmHmXzhz8yMX


D. 

Answer: D

Watch Video Solution

−18 î − 13ĵ + 2k̂

37. The angle made by the vector  with x-axis is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
A = î + ĵ

90∘

45∘

22.5∘

30∘

38. Correct relation is :

https://dl.doubtnut.com/l/_HmHmXzhz8yMX
https://dl.doubtnut.com/l/_y3tVI2yOUknl
https://dl.doubtnut.com/l/_dFVabPEDUdVC


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ĵ × k̂ = î

î. î = 0

ĵ × ĵ = 1

k̂. î = 1

39. Two vectors  are

perpendicular to each other. The value of 'P' is :-

A. 3

B. -3

C. -2

D. 2

Answer: A

→
A = 3 î + 2ĵ + k̂  and 

→
B = 5ĵ − 9ĵ + Pk̂

https://dl.doubtnut.com/l/_dFVabPEDUdVC
https://dl.doubtnut.com/l/_gSms6DGXU1Gc


Watch Video Solution

40. If the vectors  and  from two sides of a triangle, then

area of triangle is :

A.  unit

B.  unit

C.  unit

D.  unit

Answer: C

Watch Video Solution

( î + ĵ + k̂) 3 î

√3

2√3

3

√2

3√2

41. The vector projection of a vector  on y-axis is

A. 5

B. 4

3 î + 4k̂

https://dl.doubtnut.com/l/_gSms6DGXU1Gc
https://dl.doubtnut.com/l/_7EXdTcNA3nx6
https://dl.doubtnut.com/l/_CCTpTFy2qzSl


C. 3

D. Zero

Answer: D

Watch Video Solution

42. Consider two vectors  and . The

magnitude to thhe scalar product of these vectors is

A. 20

B. 23

C. 

D. 26

Answer: A

Watch Video Solution

→
F 1 = 2 î + 5k̂

→
F 2 = 3ĵ + 4k̂

5√33

https://dl.doubtnut.com/l/_CCTpTFy2qzSl
https://dl.doubtnut.com/l/_tCv1eTHPwN06
https://dl.doubtnut.com/l/_fViH82chfAxc


43. When , then :-

A.  are perpendicular to each other

B.  act in the same direction

C.  act in the opposite direction

D.  can act in any direction

Answer: C

Watch Video Solution

→
A .

→
B = −

∣
∣
∣

→
A

∣
∣
∣
∣
∣
∣

→
B

∣
∣
∣

→
A  and 

→
B

→
A  and 

→
B

→
A  and 

→
B

→
A  and 

→
B

44. The component of vector  and the directioin of 

 is

A. 

B. 

C. 

D. 

A = ax î + ay ĵ + az k̂

î − ĵ

ax − ay + az

ax − ay

aX − ay

√2

ax + ay + az

https://dl.doubtnut.com/l/_fViH82chfAxc
https://dl.doubtnut.com/l/_ulCsl9IbqBlL


Answer: C

Watch Video Solution

45. :-

A. 0

B. 

C. 8

D. 

Answer: D

Watch Video Solution

(
→
A + 2

→
B). (2

→
A − 3

→
B)

2AB cos θ − 6B2

2A2 + Ab cos θ − 6B2

46. If  and , select correct alternatives :-  

  

→
A = 3 î + 4ĵ

→
B = 6 î + 8ĵ

(i)
→
A .

→
B = 50              (ii)2A = B

(iii)Â = B̂          (iv)Â ×
→
B =

→
0

https://dl.doubtnut.com/l/_ulCsl9IbqBlL
https://dl.doubtnut.com/l/_xvVYr8qLH8RY
https://dl.doubtnut.com/l/_uwnHB5lJsZ7C


A. (i, ii)

B. (ii, iii)

C. (i, iv)

D. (i, ii, iii, iv)

Answer: D

Watch Video Solution

47. The angle between the vectors  and  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( î + ĵ) (ĵ + k̂)

90∘

180∘

0∘

60∘

https://dl.doubtnut.com/l/_uwnHB5lJsZ7C
https://dl.doubtnut.com/l/_ksV1qQDuBzq7


48.  are vectors each having a unit magneitude. If

, then  will be:

A. 1

B. 

C. 

D. 0

Answer: B

Watch Video Solution

→
A ,

→
B and

→
C

→
A +

→
B +

→
C = 0

→
A .

→
B +

→
B .

→
C +

→
C .

→
A

−
3

2

−
1

2

49.  and vectors expressed as 

Unit vector perpendicular to  is:

A. 

B. 

→
A and

→
B

→
A = 2 î + ĵ and

→
B = î − ĵ

→
A and

→
B

î − ĵ + k̂

√3

î + ĵ − k̂

√3

https://dl.doubtnut.com/l/_ksV1qQDuBzq7
https://dl.doubtnut.com/l/_IrULpeQTZMVK
https://dl.doubtnut.com/l/_RTgiKbC4p4ks


C. 

D. 

Answer: D

Watch Video Solution

î + ĵ + k̂

√3

k̂

50. The velocity of a particle is  The component of the

velocity parallel to vector  invector from is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v = 6 î + 2ĵ − 2k̂

a = î + ĵ + 2k̂

6 î + 2ĵ + 2k̂

2 î + 2ĵ + 2k̂

î + ĵ + k̂

6 î + 2ĵ − 2k̂

https://dl.doubtnut.com/l/_RTgiKbC4p4ks
https://dl.doubtnut.com/l/_3EGf7nooCXcL
https://dl.doubtnut.com/l/_JCyXHnWdhxkg


51. Two vectors  are parallel if

:-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

→
A = 4 î + αĵ + 2k̂  and 

→
B = 2 î + ĵ + k̂

α = 0

α = 1

α = 2

α = 4

52. If vector  are parallel than �nd out the

value of  :-

A. -1

B. 1

C. -2

î + ĵ − k̂  and 2 î + 2ĵ + λk̂

λ

https://dl.doubtnut.com/l/_JCyXHnWdhxkg
https://dl.doubtnut.com/l/_4djcIPGGuRjQ


D. 2

Answer: C

Watch Video Solution

53. If  then �nd out the correct one :-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
A ×

→
B =

→
C

→
A .

→
B = 0

→
A .

→
C ≠ 0

→
B .

→
C ≠ 0

(
→
A +

→
B).

→
C = 0

https://dl.doubtnut.com/l/_4djcIPGGuRjQ
https://dl.doubtnut.com/l/_OjDiQPOFJ70a


54. The position vectors of points A,B,C and D are ,

, , and , then the

displacement vectors AB and CD are

A. Same

B. Parallel

C. Perpendicular

D. Antiparallel

Answer: D

Watch Video Solution

A = 3 î + 4ĵ + 5k̂

B = 4hai + 5ĵ + 6k̂ C = 7 î + 9ĵ + 3k̂ D = 4 î + 6ĵ

55. If vector  is perpendicular to vector , then �nd the

angle between .

A. 

B. 

(â + 2b̂) (5â − 4b̂)

â and b̂

60∘

90∘

https://dl.doubtnut.com/l/_2fZQyoJPvhEC
https://dl.doubtnut.com/l/_C0pGPd7ViiJl


C. 

D. None

Answer: A

Watch Video Solution

45∘

56. If  are non-collinear unit vectors and if , then

the value of  is :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

â  and b̂ ∣∣â + b̂∣∣ = √3

(2â − 5b̂). (3â + b̂)

41
2

11

2

−
11

2

−
41
2

https://dl.doubtnut.com/l/_C0pGPd7ViiJl
https://dl.doubtnut.com/l/_ubsKHbwPlXNc
https://dl.doubtnut.com/l/_PtqnYqvIBnkx


Basic Maths (Units, Dimensions & Measurements)

57. Vectors  are mutually perpendicular . Component of

 in the direction of  will be:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
A and

→
B

→
A +

→
B

→
A −

→
B

A2 + B2

√A2 − B2

√A2 − B2

A + B

A − B

A2 − B2

√A2 + B2

1. Which one of the following is not a fundamental quantity ?

A. Temperature

B. Eleetric current

https://dl.doubtnut.com/l/_PtqnYqvIBnkx
https://dl.doubtnut.com/l/_zYSMX3neypxw


C. Pressure

D. Length

Answer: C

Watch Video Solution

2. Which unit is used for measuring nuclear area of cross-section ?

A. 

B. Fermi

C. Barn

D. Curie

Answer: C

Watch Video Solution

mm2

https://dl.doubtnut.com/l/_zYSMX3neypxw
https://dl.doubtnut.com/l/_b9WR2tYzQtSn


3. Which of the following is not correct representation of a unit ?

A. Newton

B. Sec

C. a.m.u.

D. All of these

Answer: D

Watch Video Solution

4. Which of the following is not a fundamental unit in SI system ?

A. ampere

B. candela

C. kelvin

D. Pascal

https://dl.doubtnut.com/l/_frkRi0UMBl5j
https://dl.doubtnut.com/l/_ik5R4p0pAenn


Answer: D

Watch Video Solution

5. Which of the following is unitless quantity?

A. Velocity gradient

B. Pressure gradinet

C. Displecement gradient

D. Force gradient

Answer: C

Watch Video Solution

6. What can be the maximum distance of star which can be measured by

using parallax method ?

https://dl.doubtnut.com/l/_ik5R4p0pAenn
https://dl.doubtnut.com/l/_h8anQ7AAa1SE
https://dl.doubtnut.com/l/_10acRUR5YkwA


A. 1 parsec

B. 1 AU

C. 100 ly

D. ln�nite

Answer: B

Watch Video Solution

7. Two physical quantities A and B have di�erent dimensions. Which

mathematical operation given below is physically possible ?

A. 

B. 

C. 

D. 

Answer: A

√AB

A(1 + B)

A − B

A + B

https://dl.doubtnut.com/l/_10acRUR5YkwA
https://dl.doubtnut.com/l/_jt8iNbopMc88


Watch Video Solution

8. Which of the following equations is dimensionally incorrect ? 

(E= energy, U= potential energy, P=momentum, m= mass, v= speed)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

E = U +
P 2

2M

E = mv2 +
P 2

m

2E = − mv2U

2

1

2

E =
P 2U

2mv2

9. 1 joule of energy is to be converted into new system of units in which

length is measured in 10 metre, mass in 10 kg and time in 1 minute. The

numerical value of 1 J in the new system is :-

https://dl.doubtnut.com/l/_jt8iNbopMc88
https://dl.doubtnut.com/l/_VBOYIXHwPTR3
https://dl.doubtnut.com/l/_t6qQMRLeeO7j


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

36 × 10− 4

36 × 10− 3

36 × 10− 2

36 × 10− 1

10. The potential energy of a particle varies with distance  from a �xed

origin as , where  are dimensional constants , then

�nd the dimensional formula for .

A. 

B. 

C. 

D. 

x

U =
A√x

x2 + B
A and B

AB

[ML7 / 2T − 2]

[ML11 / 2T − 2]

[M 2L9 / 2T − 2]

[ML13 / 2T − 3]

https://dl.doubtnut.com/l/_t6qQMRLeeO7j
https://dl.doubtnut.com/l/_rm3cIPzTd3Jc


Answer: B

Watch Video Solution

11. Which of the following relation cannot be deduced using dimensional

analysis ? [the symbols have their usual meanings]

A. 

B. v=u+at

C. 

D. All of these

Answer: D

Watch Video Solution

y = A sin(ωt + kx)

k = mv21

2

12. Of the following quantities , which one has the dimensions di�erent

from the remaining three?

https://dl.doubtnut.com/l/_rm3cIPzTd3Jc
https://dl.doubtnut.com/l/_xSQWISYPOJu7
https://dl.doubtnut.com/l/_sucEcCIIExm9


A. Energy per unit volume

B. Force per unit area

C. Product of voltage and charge per unit volume

D. Angular momentum per unit mass

Answer: D

Watch Video Solution

13. If momentum , area  and time are taken to be fundamental

quantities then energy has the dimensional formula

A. 

B. 

C. 

D. 

Answer: D

(p) (A) (t)

[P 1A− 1T 1]

[P 2 − A1T 1]

[P 1A− 1 / 2T 1]

[P 1A1 / 2T − 1]

https://dl.doubtnut.com/l/_sucEcCIIExm9
https://dl.doubtnut.com/l/_ojJMHCn9aLjf


Watch Video Solution

14. Which of the following speci�cation is most accurate ?

A. 

B. 

C. 6310 m

D. 

Answer: C

Watch Video Solution

63.1 × 102m

6.31 × 103m

0.0631 × 105m

15. Let  be in ,  be in  and  be in . If 

 and , then

A. 

B. 

a, x, b A. P a, y, b G. P a, z, b H. P

x = y + 2 a = 5z

x = y < z

x = y > z

https://dl.doubtnut.com/l/_ojJMHCn9aLjf
https://dl.doubtnut.com/l/_vcK41nZHprkL
https://dl.doubtnut.com/l/_KZ9MhTH72klM


C. 

D. 

Answer: C

Watch Video Solution

x < z < y

x > z > y

16. In an experiment the height of a small object is measured by a Vernier

Calliper having least count 0.01 cm is found to be 7.38 cm, then the actual

height of object may be :-

A. 7.40 cm

B. 7.3942 cm

C. 7.3792 cm

D. 7.3882 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KZ9MhTH72klM
https://dl.doubtnut.com/l/_z09PQtslNrk6


17. Two resistance are measured in ohm and is given as:- 

  

When they are connected in parallel, the percentage error in equivalent

resistance is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R1 = 3Ω ± 1 % &R2 = 6Ω ± 2 %

3 %

4.5 %

0.67 %

1.33 %

18. The percentage error in measurement of a physical quantity [m given

by ] is minimum when  

(Assume that error in  remain constant)

m = π tan θ

θ

https://dl.doubtnut.com/l/_z09PQtslNrk6
https://dl.doubtnut.com/l/_blLqSyAEhbgn
https://dl.doubtnut.com/l/_UpKmBbSwZWn3


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ = 45∘

θ = 90∘

θ = 60∘

θ = 30∘

19. The number of signi�cant digits in 0.001001 is :-

A. 6

B. 4

C. 7

D. 2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UpKmBbSwZWn3
https://dl.doubtnut.com/l/_i85qi9G8VVix


20. The sides of a rectangle are .

Calculate its perimeter with error limits .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(10.5 ± 0.2)cm and (5.2 ± 0.1)cm

(31.4 ± 0.6)cm

(31.4 ± 0.3)cm

(51.6 ± 0.6)cm

(51.6 ± 0.3)cm

21. The Young modulus (Y) of a material is given by . If the

percentage error in W, L, r and l are 

respectively then maximum percentage error in Y is -

A. 

Y =
WL

πr2l

0.5 % , 1 % , 3 %  and 4 %

7.5 %

https://dl.doubtnut.com/l/_i85qi9G8VVix
https://dl.doubtnut.com/l/_WN1HTU6lxQeO
https://dl.doubtnut.com/l/_bMSdnkEsKDWQ


B. 

C. 

D. 

Answer: C

Watch Video Solution

9 %

11.5 %

13 %

22. Which of the following measurement is most precise?

A. 2.00 mm

B. 2.00 cm

C. 2.00 m

D. 2.00 km

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bMSdnkEsKDWQ
https://dl.doubtnut.com/l/_jpy1vjykVgZp
https://dl.doubtnut.com/l/_rtqfcLofykLu


23. In a vernier calliper, N divisions of vernier scale coincide with (N-1)

divisions of main scale (in which division represent 1mm). The least count

of the instrument in cm. should be

A. N

B. 

C. 

D. 

Answer: 3

Watch Video Solution

1

N

1

10N

1

N − 1

24. A vernier callipers having  main scale division  to have a

least count of .If  be the number of divisions on vernier scale and

 be the length of vernier scale, then.

A. n=10, m=0.5 cm

1 = 0.1cm

0.02cm n

m

https://dl.doubtnut.com/l/_rtqfcLofykLu
https://dl.doubtnut.com/l/_EHg6uDhRtBGe


B. n=9, m=0.4 cm

C. n=10, m=0.8 cm

D. n=10, m=0.2 cm

Answer: 3

Watch Video Solution

25. A screw gauge gives the following reading when used to measure the

diameter of a wire. Main scale reading , circular scale reading 

 divisions. Given that  on main scale corresponds to 

divisions of the circular scale. The diameter of the wire from the above

data is

A. 0.026 cm

B. 0.005 cm

C. 0.52 cm

D. 0.052 cm

= 0mm

= 52 1mm 100

https://dl.doubtnut.com/l/_EHg6uDhRtBGe
https://dl.doubtnut.com/l/_id1q1eMDMqn5


Answer: 4

Watch Video Solution

26. The diameter of a cylinder is measured using a vernier callipers with

no zero error . It is found that the zero of the vernier scale lies between

 of the main scale . The  division of the vernier scale

exactly coincides with one of the main scale divisions . The diameter of

the cylinder is

A. 5.112 cm

B. 5.124 cm

C. 5.136 cm

D. 5.148 cm

Answer: 2

Watch Video Solution

5.10 and 5.15cm 24th

https://dl.doubtnut.com/l/_id1q1eMDMqn5
https://dl.doubtnut.com/l/_GA9IvIG7eZPv
https://dl.doubtnut.com/l/_rmLdYQpJ0Axk


27. Two full turns of the circular scale of a screw gauge cover a distance of

 on its main scale. The total number of divisions on the circular scale

is . Further, it is found that the screw gauge has a zero error of

. While main scale reading of  and the number of circular

scale divisions in line with the main scale as . the dimeter of the wire is

A. 3.32 mm

B. 3.73 mm

C. 3.67 mm

D. 3.38 mm

Answer: 4

Watch Video Solution

1mm

50

−0.03mm 3mm

35

28. The circular scale of a micrometer has  divisions and pitch of .

Find the measured value of thickness of a thin sheet. 

200 2mm

https://dl.doubtnut.com/l/_rmLdYQpJ0Axk
https://dl.doubtnut.com/l/_c7N9UH9EdeJg


.

A. 3.41 mm

B. 6.41 mm

C. 3.46 mm

D. 3.51 mm

Answer: 2

Watch Video Solution

29. The vernier of a circular scale is divided into  divisons, which

coincides with  main scale divisions. If each main scale division is

 the least count of the instrument is 

A. 10'

B. 0.1'

30

29

(1/2) ∘ (1∘ = 60' )

https://dl.doubtnut.com/l/_c7N9UH9EdeJg
https://dl.doubtnut.com/l/_NiFIGzOk5tym


C. 1'

D. 30'

Answer: 3

Watch Video Solution

30. A good analogy for understanding accuracy and precision is to

imagine a basketball player shooting baskets. If the Player A shoots the

ball close to or into the basket. and the Player B shoots the ball to the

same location which may or may not be close to the basket. 

(A) Player A is more accurate and less precise 

(B) Player B is more accurate and less precise 

( C) Player A is less accurate and more precise 

(D) Player B is less accurate and more precise Select corect alternative

A. A,B

B. B,C

C. A,D

https://dl.doubtnut.com/l/_NiFIGzOk5tym
https://dl.doubtnut.com/l/_Bo6RRYLvnN4z


D. C,D

Answer: 3

Watch Video Solution

31. Suppose, you are to take the measurements of the mass of a 50.0-

gram standard sample with a weighing balance. You get values of 47.5,

47.6, 47.5 and 47.7 grams with weighing machine-1 and 49.8, 50.5, 51.0, 49.6

with machine-2, then 

(A) Machine 1 is more accurate and less precise 

(B) Machine 2 is more assurate and less precise 

(C) Machine 1 is less accurate and more precise 

(D) Machine 2 is less accurate and more percise Select correct alternative.

A. A,B

B. B,C

C. A,D

D. C,D

https://dl.doubtnut.com/l/_Bo6RRYLvnN4z
https://dl.doubtnut.com/l/_2UqUbdI306IV


Answer: 2

Watch Video Solution

32. The main scale of a vernier callipers reads in millimeter and its vernier

is divided into 10 divisions which coincides with 9 divisions of the main

scale. The reading for shown situation is found to be mm. Find the

value of x. 

.

Watch Video Solution

(x/10)

33. The pitch of a screw gauge is 1mm and there are 100 divisions on

circular scale. While measuring the diameter of a wire, the linear scale

reads 1 mm and 47th division on circular scale coincides with reference

line. The length of the wire is 5.6 cm. Find the curved surface area of the

wire in  to correct number of signi�cant �gures.cm2

https://dl.doubtnut.com/l/_2UqUbdI306IV
https://dl.doubtnut.com/l/_gQm9lT4UCVGd
https://dl.doubtnut.com/l/_hwSNWKzjteLZ


Basic Maths (KINEMATICS)

Watch Video Solution

1. A man covered following displacements. Find the net displacement of

the person 

(i) 25m west 

(ii)  east of south  

(iii)  south 

(iv) 10 m east 

(v)  north of west

Watch Video Solution

20m30∘

5√3m

10m60∘

2. A person moves towards north with uniform speed of 15 m/s and cover

16 m. After this he moves towards east and covers 6 m and �nallt covers 8

m distance with same speed in south. Find out 

(i) Distance travelled by person 

https://dl.doubtnut.com/l/_hwSNWKzjteLZ
https://dl.doubtnut.com/l/_7cMI0tXV8Yaw
https://dl.doubtnut.com/l/_l6IhOeI7vApS


(ii) Displacement of person 

(iii) Average velocity of person

Watch Video Solution

3. A particle moves in a circle of radius 1 m with speed of 1 m/s. After

completing half cycle. Find out :- 

(i) Displacement 

(ii) Distance travelled 

(iii) Average velocity 

(iv) Average acceleration

Watch Video Solution

4. A man travels 200 km distance with the speed of 40 m/s and next 50

km with the speed of 10 m/s . Find the average speed of man.

Watch Video Solution

https://dl.doubtnut.com/l/_l6IhOeI7vApS
https://dl.doubtnut.com/l/_p4GH0Jrk3FMe
https://dl.doubtnut.com/l/_8nIg366JvTBL
https://dl.doubtnut.com/l/_cdPi0JSSXEwk


5. A man moves up on a 3 km long incline road with speed of 2m/s , then

on a 3 km level road with speed of 3 m/s and moves down on a 3 km long

incline road with 6 m/s. Find the average speed of man.

Watch Video Solution

6. A man drives his car uniformly at 30 km/h for three hour After it he

covered next 90 km distance with uniform speed of 45 km/hr. Find the

average speed of car.

Watch Video Solution

7. Distance between Kota and Jaipur is 240 km. Two persons A and B both

start simultaneously from Kota to Kota to Jaipur. A travels half distance

with 40 km/hr and remaining half distance with 60 km/hr. B travels with

40 km/hr for half time of journey and half time withy 60 km/hr. Find out 

(i) Average speed of A and B 

(ii) When and Who will reach the Jaipur �rst

https://dl.doubtnut.com/l/_cdPi0JSSXEwk
https://dl.doubtnut.com/l/_il420X0N4Gn9
https://dl.doubtnut.com/l/_4SM03ZXhZinf


Watch Video Solution

8. A particle is moving with constant speed v on a circular path of 'r'

radius when it has moved by angle , Find  

(i) Displacement of particle 

(ii) Average velocity 

(iii) Average acceleration

Watch Video Solution

60∘

9. An ant is scramping on the stairs as shown in the �gure. There are 10

statirs and each stairs has width of 8" and height of "6 �nd out 

 

(i) Distance travelled by ant 

(ii) Displacement of the ant

Watch Video Solution

https://dl.doubtnut.com/l/_4SM03ZXhZinf
https://dl.doubtnut.com/l/_zIAWNSGM3FLZ
https://dl.doubtnut.com/l/_EYg3j6T4OQOm


10. A drunked person is 10 step away from a manhole. Suddenly he begins

to walk towards the manhole. Suddenly he begins to walk towards the

manhole. He walks two steps forward and one step beckward in one

second. Find out 

(i) The time after which the person will fall into the manhole?

Watch Video Solution

11. A man travels two-third part of his total distance with speed  and

rest one-third part with speed . Find out the average speed of the man?

Watch Video Solution

v1

v2

12. A man travels half time of its journey with speed of 5m/s and for

remaining half time he moves half of its total distance travelled, with

speed of 3 m/s and remaining half distance with speed of 6 m/s. Find out

the average speed of the man?

Watch Video Solution

https://dl.doubtnut.com/l/_V5y7gvKr8e04
https://dl.doubtnut.com/l/_pjX6RmDmlkIq
https://dl.doubtnut.com/l/_x4WSXwlUn3Mk


Watch Video Solution

13. If body having initial velocity zero is moving with uniform acceleration

 the distance travelled by it in �fth second will be

A. 1.25 m

B. 2.25 m

C. 6.25 m

D. 30.25 m

Answer: B

Watch Video Solution

8m/sec2

14. A trian starts from rest from a station with acceleration  on a

straight track and after attaining maximum speed it comes to rest on

another station due to retardation of . If total time spent is half an

hour, then distance between two stations is (Neglect length of train) :-

0.2
m

s2

0.4
m

s2

https://dl.doubtnut.com/l/_x4WSXwlUn3Mk
https://dl.doubtnut.com/l/_nLYUfX3Sh3PH
https://dl.doubtnut.com/l/_HKtPpJjCU6gW


A. 216 km

B. 512 km

C. 728 km

D. 1296 km

Answer: A

Watch Video Solution

15. A body is moving with variable acceleartion (a) along a straight line.

The average acceleration of body in time interval  is :-

A. 

B. 

C. 

D. 

t1  to t2

a[t2 + t1]

2

a[t2 − t1]

2
t2

∫
t1

a dt

t2 + t1

t2

∫
t1

a dt

t2 − t1

https://dl.doubtnut.com/l/_HKtPpJjCU6gW
https://dl.doubtnut.com/l/_g8kaQlKhfirt


Answer: D

Watch Video Solution

16. A particla starting from rest undergoes acceleration given by

 where t is time in sec. Find velocity of particle after 4

sec. is :-

Watch Video Solution

a = |t − 2|  m/s2

17. A particle moves in a straight line and its position x at time t is given

by . Its acceleration is given by :-

A. 

B. 

C. 

D. 

x2 = 2 + t

−2

x3

−
1

4x3

−
1

4x2

1

x2

https://dl.doubtnut.com/l/_g8kaQlKhfirt
https://dl.doubtnut.com/l/_aTgDjOp4H9PB
https://dl.doubtnut.com/l/_ku28ZolNZFnl


Answer: B

Watch Video Solution

18. A car is moving with a velocity of 10 m/s. Suddenly driver sees a child

at a distance of 30 m and he applies the brakes, it produced a uniform

retardation in car and car stops in 5 second. Find (mass of car=1000 kg) 

the stopping distance of car 

will the car hit the child 

the retardation in car 

resistive force on car

Watch Video Solution

19. A body moving with uniform acceleration covers a distance of 14 m in

�rst 2 second and 88 m in next 4 second. How much distance is travelled

by it in  second?

Watch Video Solution

5th

https://dl.doubtnut.com/l/_ku28ZolNZFnl
https://dl.doubtnut.com/l/_Nh4luJnGWBbM
https://dl.doubtnut.com/l/_G6pW3dffrfda


20. A particle starts from rest with uniform acceleration . Its velocity

after 'n' second is 'v'. The displacement of the body in the last two second

is

Watch Video Solution

a

21. A car starts from rest and moves with uniform acceleration for time t

then it moves with uniform speed of 60 km/h for time 3t and comes to

rest. Find the average speed of car in its total journey.

Watch Video Solution

22. A particle starts from rest accelerates at  for  and then goes

for constant speed for  and then decelerates at  till it stops.

What is the distance travelled by it.

Watch Video Solution

2m/s2 10s

30s 4m/s2

https://dl.doubtnut.com/l/_G6pW3dffrfda
https://dl.doubtnut.com/l/_H5z3Wrtf2wmF
https://dl.doubtnut.com/l/_5slP9swrXIkh
https://dl.doubtnut.com/l/_ua623S4xPCmT


23. A body is projected vertically upward with speed 40m/s. The distance

travelled by body in the last second of upward journey is [take 

and neglect eggect of air rresistance]:-

A. 4.9 m

B. 9.8 m

C. 12.4 m

D. 19.6 m

Answer: A

Watch Video Solution

g = 9.8
m

s2

24. A body is thrown vertically upwards and takes 5 seconds to reach

maximum height. The distance travelled by the body will be same in :-

A. 

B.  second

1st  and 10th  second 

2nd  and 8th

https://dl.doubtnut.com/l/_EVd5v47UHDeS
https://dl.doubtnut.com/l/_PYUoX89xByQQ


C.  second

D. Both (2) & (3)

Answer: A

Watch Video Solution

4st  and 6th

25. A ball is dropped from a height h above ground. Neglect the air

resistance, its velocity (v) varies with its height (y) above the ground as :-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√2g(h − y)

√2gh

√2gy

√2g(h + y)

https://dl.doubtnut.com/l/_PYUoX89xByQQ
https://dl.doubtnut.com/l/_wxNnLInYe3qa
https://dl.doubtnut.com/l/_Afo4QbuDY8p8


26. A ball is thrown upward from edge of a cli� with an intial velocity of 6

m/s. How fast is it moving 1/2 s later ?

Watch Video Solution

(g = 10 )
m

s2

27. A body projected vertically upwards, reaches a height of 180 m. Find

out   

(i) intial velocity of body 

(ii) time taken by body to reach its maximum hight 

(iii) the time for which the body remains in air 

(iv) height of the body from the ground after 8 sec. 

(v) velocity of body at t=8 sec 

(vi) the time at which the body reach the height of 100 m 

(vii) A man at height of 135 m from ground tries to catch the body but he

will be able to catch the body again ?

Watch Video Solution

[g = 10ms− 2]

https://dl.doubtnut.com/l/_Afo4QbuDY8p8
https://dl.doubtnut.com/l/_Iv1eXaRlhewc


28. A particle is projected vertically upwards from the earth. It crosses the

same point at t=2 sec and t=8 sec. Find out   

(i) the time for which particle remains in air 

(ii) intial velocity of particle 

(iii) maximum height attained by the particle 

(iv) height of the particle at t=2 sec and t=8 sec from earth

Watch Video Solution

[g = 10ms− 2]

29. A body is dropped from the top of a tower and it covers a 80 m

distance in last two seconds of its journey. Find out   

(i) height of the tower 

(ii) time taken by body to reach the ground 

(iii) the velocity of body when it hits the ground

Watch Video Solution

[g = 10ms− 2]

https://dl.doubtnut.com/l/_ivdqyHJUgxEy
https://dl.doubtnut.com/l/_CM9rSs9gSx00


30. A particle when projected vertically upwards from the ground, takes

time T to reach maximum height H. Find out 

(i) The height of the particle from ground at 

and also �nd the ratio of K.E. to P.E. for particle at the same instant of

time. 

(ii) If the particle crosses a point at height  at time  and  then

�nd 

Watch Video Solution

T /2, 2T /3, 4T /3, 5T /4

7H /16 t1 t2

t1 /t2

31. Water drops are falling from a tip at regular time intervals. When the

�fth drop is near to fall from tap the �rst drop is at ground. If the top is

�xed at height H from ground then �nd out 

(i) the height of the second drop from ground 

(ii) distance between the second and third drop 

(iii) velocity of third drop

Watch Video Solution

https://dl.doubtnut.com/l/_6w3Ij3V57OTr
https://dl.doubtnut.com/l/_jvW35ocxgXCe


32. A body is dropped from a tower. It covers  distance of its total

height in last second. Find out the height of tower 

Watch Video Solution

64 %

[g = 10ms− 2]

33. A ball is projected in a manner such that its horizontal gange is n

times of the maximum height. Then �nd out the ratio of potential energy

to kinetic energy at maximum height.

Watch Video Solution

34. A ball is projected from ground in such a way that after 10 seconds of

projection it lands on ground 500 m away from the point of projection.

Find out :- 

(i) angle of projection 

(ii) velocity of projection 

(iii) Velocity of ball after 5 seconds

Watch Video Solution

https://dl.doubtnut.com/l/_WJXBfxnC8sU8
https://dl.doubtnut.com/l/_uecbjH8Tin8W
https://dl.doubtnut.com/l/_7fPuYIDLXK1R


Watch Video Solution

35. A body is projected at an angle of  with horizontal with velocity of 

. Find out  

(i) Maximum height attained by body 

(ii) Time of �ight 

(iii) Horizontal range 

(iv) Velocity at maximum height 

(v) The ratio of Kinetic energy to potential energy at highest point 

(vi) The part equation of projectile, assuming point of projection as origin

and consider x and y are horizontal and vertical distance in meter 

(vii) The horizontal distance covered by body in 2 second 

(viii) The vertical distance covered by body in 2 second

Watch Video Solution

45∘

40√2m/s

36. A body is projected from ground with velocity u making an angle 

with horizontal. Horizontal range of body is four time to maximum height

attained by body. Find out 

θ

https://dl.doubtnut.com/l/_7fPuYIDLXK1R
https://dl.doubtnut.com/l/_iZJLU4FvY4wv
https://dl.doubtnut.com/l/_UoaeilGl6SSx


(i) angle of projection 

(ii) Range and maximum height in terms of u 

(iii) ratio of kinetic energy to potential energy of body at maximum height

Watch Video Solution

37. A ball is thrown from a comer of room of length 20 m and height 5 m

such that the ball moves along the length of room just touching the

ceiling and drops on the other corner. Find out 

(i) Angle of projection 

(ii) Velocity of projection 

(iii) Time of �ight

Watch Video Solution

38. A hunter aims his gun and �res a bullet directly toward's a monkey

sitting on a distance tree. At the intant the bullet leaves the barrel of the

gun, the monkey drops from the tree : 

(i) Will the bullet hit the aim ? 

https://dl.doubtnut.com/l/_UoaeilGl6SSx
https://dl.doubtnut.com/l/_FDBAyprH1yqg
https://dl.doubtnut.com/l/_klZ40hiLAbd4


(ii) What Path of bullet will be appeared to monkey ? 

(iii) If monkey does not drop from the tree will bullet hit the aim ?

Watch Video Solution

39. An aeroplane is �yind horizontally at a height of 2 km and with a

velocity of 720 km/h. A bag containing ration is to be dropped to the

Jawans on the ground then �nd out 

(i) How far from the Jawans should the bag be released so that it falls

directly over them 

(ii) Time taken by bag to reach the ground 

(iii) Velocity of bag when it reach the ground. 

(iv) At which angle the bag will reaches the ground. 

(v) What path of bag will be appeared to pilot 

(vi) What path of bag will be appeared to Jawans. 

(vii) Position of aeroplane when bag reaches to the Jawans.

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_klZ40hiLAbd4
https://dl.doubtnut.com/l/_CCSYJ5msxtri


40. Stone A is dropped but stone B and C are projected horizontally

 from top of tower of height h. then �nd out  

(i) Which stone will reach the ground earlier 

(ii) Relation between vertical velocity of stones when they hit the ground.

Watch Video Solution

(uC > uB)

41. Two particles move in a uniform gravitational �eld with an

acceleration g. At the intial moment the particles were located at one

point and moved with velocity 

horizontally in opposite directions. Find the time interval after their

velocity vectors become mutually perpendicular

Watch Video Solution

v1 = 1  ms− 1  and v2 = 4  ms− 1

42. A particle projected from origin moves in x-y plane with a velocity

, where  are the unit vectors along x and y axis.

Find the equation of path followed by the particle :-

→
v = 3 î + 6xĵ î  and ĵ

https://dl.doubtnut.com/l/_WbRF4aTtFdFR
https://dl.doubtnut.com/l/_prLlq7LC3BDh
https://dl.doubtnut.com/l/_OyKdPBtIC4sq


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = x2

y =
1

x2

y = 2x2

y =
1

x

43. A golfer standing on level ground hits a ball with a velocity of

 at an angle  above the horizontal. If , then

the time interval for which the ball is at least 15 m above the ground (i.e.

between A and B will be :(take )  

A. 1 sec

B. 2 sec

C. 3 sec

u = 52m/s α tan θ = 5/12

g = 10m/s2

https://dl.doubtnut.com/l/_OyKdPBtIC4sq
https://dl.doubtnut.com/l/_aF3cgIX5dIca


D. 4 sec

Answer: B

Watch Video Solution

44. A projectile is given an initial velocity .The cartesin equation of

its path is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

î + 2ĵ

(g = 10ms− 2)

y = 2x − 5x2

y = x − 5x2

4y = 2x − 5x2

y = 2x − 25x2

https://dl.doubtnut.com/l/_aF3cgIX5dIca
https://dl.doubtnut.com/l/_tWpwSMqQ53Py


45. A particle of mass 50 g is projected horizontally from the top of a

tower of height 50 m with a velocity . If , then �nd the

:-

A. Velocity at the instant t=2 s

B. Position at the instant t=3 s

C. Velocity just before hitting the ground

D. Change in velocity in 2 s

Answer: A::B::C::D

Watch Video Solution

20m/s g = 10m/s2

46.  metre train is moving with a velocity of  m/s and another  m/s

in opposite dircetion. Find out (i) The time taken by two train to cross

each other (ii) Distance travel by the each train during the crossing.

Watch Video Solution

L1 v1 L2

https://dl.doubtnut.com/l/_bpSszvoczH7p
https://dl.doubtnut.com/l/_qE8aIpqxq310


47. A 150 m long train is moving in north direction with a velocity of 5m/s

and a parrot is also moving in north direction with a velocity of 10 m/s,

then �nd out (i) The time taken by parrot to cross the train (ii) Distance

travel by the parrot during the crossing.

Watch Video Solution

48. A 100 m long train is moving with a velocity of 10 m/s, then �nd out

the time taken by train to cross a bridge of length 150 m.

Watch Video Solution

49. A car is moving with a speed of 25 km/hour in the East. A bus is

moving with a speed of  km/hour in the North. What will be the

relative velocity of the bus for the car's driver ?

Watch Video Solution

25√3

https://dl.doubtnut.com/l/_SCDAIyNtJMem
https://dl.doubtnut.com/l/_hQHuDpw6v1Lm
https://dl.doubtnut.com/l/_OgGUWqYSGPv9
https://dl.doubtnut.com/l/_zZmyxTYsxahq


50. A car is moving towards east with a speed of . To the driver

of the car, a bus appears to move towards north with a speed of

. What is the actual velocity of the bus ?

Watch Video Solution

25kmh− 1

25√3kmh− 1

51. The wind is blowing in south with velocity of 4 km/h and abserver is

travelling with velocity of  km/h in east. Find out the velocity of wind

appeared to observer.

Watch Video Solution

4√3

52. An observer is travelling in west with velocity of 5 km/h and observes

that wind is blowing in north with the velocity of  km/h. Find out the

actual velocity of wind.

Watch Video Solution

5√3

https://dl.doubtnut.com/l/_zZmyxTYsxahq
https://dl.doubtnut.com/l/_Fh0XIDRrrtML
https://dl.doubtnut.com/l/_dGKgTvFBWAI0


53. An observer is travelling in east with a velocity of 2 m/s and observes

that wind is blowing in north with a velocity of 2m/s. If observer doubles

his velocity then �nd out the velocity of wind appears to observer ?

Watch Video Solution

54. Rain is falling vertically downwards with a velocity of 2m//s. A person

is runing to the North with a velocity of m/s. Find out the velocity

and direction of rain as appeared to the person.

Watch Video Solution

2√3

55. A person is walking to the east at 2 km/hr and the rain drops appear

to him dropping vertically downwards at . Find the actual

velocity of rain.

Watch Video Solution

2√3km/hr

https://dl.doubtnut.com/l/_RUfcSRWFbyJD
https://dl.doubtnut.com/l/_HHuiiFPrbIKM
https://dl.doubtnut.com/l/_laAnQszIvjNG
https://dl.doubtnut.com/l/_VXc8C9eBERb9


56. A swimmer takes 4 second in crossing some distance in downstream

and taken 6 second in upstream for same distance then �nd the time

taken by him to cover same distance in still water.

Watch Video Solution

57. A river is �owing from the west to the east at 5m/min. A swimmer on

the southerm bank can swim at 10 m/min in still water. In what direction

should he swim if (i) He wishes to cross the river in minimum time (ii) He

wishes to cross te river through shortest route

View Text Solution

58. A man standing on a moving escalator, completes a certain distance in

time . If the escalator does not move then man covers this distance in

time  by walking.  

(i) How much time will he take to cover the same distance if he move on

the moving escalator in the same direction ? 

t1

t2

https://dl.doubtnut.com/l/_VXc8C9eBERb9
https://dl.doubtnut.com/l/_rNBQfx9lJUnR
https://dl.doubtnut.com/l/_Fo5bMiV3JNY9


(ii) How much time will he take to cover the same distance if he move on

the moving escalator in the opposite direction ?

Watch Video Solution

59. Two cars A and B are moving in same direction with velocities 30 m/s

and 20 m/s. When car A is at a distance d behind the car B, the driver of

the car A applies brakes producing uniform retardation of . There

will be no collision when :-

A. m

B. m

C. m

D. m

Answer: C

Watch Video Solution

2m/s2

d < 2.5

d < 125

d > 25

d > 125

https://dl.doubtnut.com/l/_Fo5bMiV3JNY9
https://dl.doubtnut.com/l/_RLKivbOUyTYq


Basic Maths (NEWTONS LAWS OF MOTION)

1. There are two bodies A & B of same mass body A is at rest while body B

is under going uniform motion, which is correct statements ?

A. Inertia of inertia of B.

B. Inertia of  inertia of A.

C. Inertia of A = inertia of B.

D. Either  depending upon the shape of body.

Answer: C

Watch Video Solution

A >

B >

1st, 2nd  or 3rd

2. Force applied on a body is given by ltbygt N

where t is in seconds. Find impulse imparted in t=0 to t=2 sec.

Watch Video Solution

F = (3t2 − 2t + 10)

https://dl.doubtnut.com/l/_XgucZrSMSSau
https://dl.doubtnut.com/l/_Ql9lH74irTU2
https://dl.doubtnut.com/l/_fJqVPmQ3Ly9i


3. A particle is acted upon by a force given by N, where is

in seconds. Find the change in momenum of that particle from t=1 to t=3

sec.

Watch Video Solution

F = (12t − 3t2)

4. A rocket of mass 20000 kg is ejecting the gases at the rate of 50 kg/sec

with speed of 20 m/sec in gravity free space. Find the acceleration of

rocket at 2 sec.

Watch Video Solution

5. A jet is releasing water at the rate of 6 kg/see with speed of 4 m/sec.

Now this water strikes a block of mass 10 kg. �nd the force exerted on

block & its acceleration ?

Watch Video Solution

https://dl.doubtnut.com/l/_fJqVPmQ3Ly9i
https://dl.doubtnut.com/l/_ZxHRb46heFcU
https://dl.doubtnut.com/l/_UpdV2AVdnkBz
https://dl.doubtnut.com/l/_SgIdcUN723fF


6. A ball of mass 2 kg is moving with velocity 20 m/sec strikes with the

surface and rebounds with same speed, if time of contact is 0.1 sec then

calculate average force on the ball.

Watch Video Solution

7. A machine gun �res bullets of 50gm at the speed of 1000m/sec. If an

average force of 200N is exerted on the gun, the maximum number of

bullets �red per minute is:

Watch Video Solution

8. When a same force is applied on two di�erent objects. It produces

accelerations of  and . In these objects, if the same force is

applied on the combination of these objects, calculate acceleration of

combination.

Watch Video Solution

4
m

sec2
6

m

sec2

https://dl.doubtnut.com/l/_SgIdcUN723fF
https://dl.doubtnut.com/l/_RqDDHcZwtCof
https://dl.doubtnut.com/l/_wffzOJku9B7g
https://dl.doubtnut.com/l/_PSw3PzCDjWOk


9. A body moving with uniform velocity is stopped in 0.25 second by

applying a retarding force of 200 Newton. The intial momentum of the

body will be :-

A. 50 N-s

B. 100 N-s

C. 150 N-s

D. Zero

Answer: A

Watch Video Solution

10. The exhaust velocity of gases with respect to a small rocket of mass 25

kg. is . At what rate the fuel must burn so that it may rise

up with an acceleration of ?

A. 175 Kg

28 × 102m/s

9.8m/s2

https://dl.doubtnut.com/l/_PSw3PzCDjWOk
https://dl.doubtnut.com/l/_vKVxlNAiS8wM


B. 1.75 Kg/s

C. 0.175 Kg/s

D. Zero

Answer: C

Watch Video Solution

11. The diameter of the top of a �rebrigade pump is 5 cm. Water is thrown

by this pump at a horizontal speed of 18 m/s on a wall. If water rebounds

back from the wall, then the force exerted by water on wall will be :-

A.  dyne

B.  dyne

C.  dyne

D.  dyne

Answer: D

2.35 × 105

5.76 × 106

6.36 × 107

12.72 × 107

https://dl.doubtnut.com/l/_vKVxlNAiS8wM
https://dl.doubtnut.com/l/_KKHGLl1rSL95


Watch Video Solution

12. At a place where the acceleration due to gravity is  a force

of 5 kg - wt acts on a body of mass 10 kg initially at rest. The velocity of

the body after 4 second is

A. 5 m/s

B. 20 m/s

C. 10 m/s

D. 50 m/s

Answer: B

Watch Video Solution

10m sec− 2

13. Suppose a rocket with an intial mass  eject a mass  in the form

of gases in time , then the mass of the rocket after time t is :-

M0 Δm

Δt

https://dl.doubtnut.com/l/_KKHGLl1rSL95
https://dl.doubtnut.com/l/_OM6KSgIKQFrd
https://dl.doubtnut.com/l/_WAQBf4ovtF8R


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M0 − . t
Δm

Δt

M0 −
Δm

Δt

M0 −
Δm

Δt

M0

14. A cart is moving with a velocity 20m/s. Sand is being dropped into the

cart at the rate of 50 kg/min. The force required to move the cart with

constant velocity will be :-

A. 50 N

B. 30.33N

C. 26.45N

D. 16.66N

https://dl.doubtnut.com/l/_WAQBf4ovtF8R
https://dl.doubtnut.com/l/_gGeU6MxFDhTw


Answer: D

Watch Video Solution

15. A body of mass m is projected with intial speed u at an angle  with

the horizontal. The change in momentum of body after time t is :-

A. m u 

B. 2 m u 

C. m g t

D. zero

Answer: C

Watch Video Solution

θ

sin θ

sin θ

16. If impulse I varies time t as I .  

The change in momentum is minimum at :-

(kgms− 1) = 20t2 − 40t

https://dl.doubtnut.com/l/_gGeU6MxFDhTw
https://dl.doubtnut.com/l/_vowGEj4mR59K
https://dl.doubtnut.com/l/_fxedwzewbJcj


A. t=2 s

B. t=1 s

C. 

D. 

Answer: B

Watch Video Solution

t = s
1

2

t = s
3

2

17. The average force necessary to stop a hammer with momentum p (in

N-s) in 0.5 s is :-

A. 2p N

B. p N

C. 4p N

D. 

Answer: A

N
P

2

https://dl.doubtnut.com/l/_fxedwzewbJcj
https://dl.doubtnut.com/l/_dD7G5ojd4qVr


Watch Video Solution

18. Block a of mass 4 kg is to be kept at rest against a smooth vertical wall

by applying a force F as shown in �gure. The force required is :-

  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(g = 10m/s2)

40√2N

20√2N

10√2N

15√2N

19. A man of mass 60 kg is in a lift and lift is accelerating upwards with

acceleration . Calculate e�ective weight of man in lift.4m/s2

https://dl.doubtnut.com/l/_dD7G5ojd4qVr
https://dl.doubtnut.com/l/_QRhTidERhKoD
https://dl.doubtnut.com/l/_PB7iFRuXF9ZU


Watch Video Solution

20. E�ective weight of man of mass 50 kg in a lift is 600 N. Lift is

accelerating upwards. Calculate acceleration of lift.

Watch Video Solution

21. Find interaction force between 3Kg and 4Kg block. 

Watch Video Solution

22. On the pan of a spring balance , is placed a beaker containing water .

How will the reading of spring balance change if we dip our �nger in this

water ?

https://dl.doubtnut.com/l/_PB7iFRuXF9ZU
https://dl.doubtnut.com/l/_cpOVqtQCFWy2
https://dl.doubtnut.com/l/_GOav9cq16Poo
https://dl.doubtnut.com/l/_0y47PqFgEz8V


A. increase

B. decrease

C. remain constant

D. depend upon the material o beaker

Answer: A

Watch Video Solution

23. A boy standing on a weighing machine notices his wight as 400 N.

When he suddenly jumps upward the weight shown by the machine

becomes 600 N. The acceleration with which the boy jumps up is : (Take

)

A. 

B. 

C. 

D. 

g = 10m/s2

5ms− 2

3.4ms− 2

6ms− 2

9.8ms− 2

https://dl.doubtnut.com/l/_0y47PqFgEz8V
https://dl.doubtnut.com/l/_mIFfJD7zi7Gi


Answer: A

Watch Video Solution

24. Three blocks are placed as shown in �gure. Mass of A, B and C are

respectively. The force exerted by block 'C' on 'B' is :-  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m1, m2, and m3

m1g

(m1 + m2)g

m2g

(m1 + m2 + m3)g

https://dl.doubtnut.com/l/_mIFfJD7zi7Gi
https://dl.doubtnut.com/l/_vgd4IyfxyzHb


https://dl.doubtnut.com/l/_vgd4IyfxyzHb
https://dl.doubtnut.com/l/_scDB6zfIvVol


25.  

Find a, . (masses are in Kg)

Watch Video Solution

T1, T2, T

26.   

Calculate a, .

Watch Video Solution

T1, T2, T1' &T2'

https://dl.doubtnut.com/l/_scDB6zfIvVol
https://dl.doubtnut.com/l/_P60sYsqpAbf3


27.   

Calculate a & T.

Watch Video Solution

28.   

Calculate a & T.

Watch Video Solution

https://dl.doubtnut.com/l/_QCEhcIBcxijc
https://dl.doubtnut.com/l/_ZXUr7GK6hqqT


29.  

Calculate a & T. 

(masses are in Kg)

Watch Video Solution

30. 80 railway wagons all of same mass kg are pulled by an engine

with a force of N. The tension in the coupling between 30 th and

st 31st wagon from the engine is :-

A. 

B. 

5 × 103

4 × 105

400 × 104N

32 × 104N

https://dl.doubtnut.com/l/_ZXUr7GK6hqqT
https://dl.doubtnut.com/l/_K1FRRmrg0AYN
https://dl.doubtnut.com/l/_Ad3r4xWwjqzg


C. 

D. 

Answer: D

Watch Video Solution

20 × 104N

25 × 104N

31. A block of mass  is pulled by a uniform chain of mass  tied to it by

applying a force  at the other end of the chain.The tension at a point 

which is at a distance of quarter of the length of the chain from the free

end,will be 

A. 

B. 

C. 

m m

F P

7F

8

4F

5

3F

4

https://dl.doubtnut.com/l/_Ad3r4xWwjqzg
https://dl.doubtnut.com/l/_dpOzxYO1uLjF


D. 

Answer: A

Watch Video Solution

6F

7

32. A sphere is accelerated upwards with the help of a cord whose braking

strength is �ve times its weight. The maximum acceleration with which

the sphere can move up without cord breaking is :-

A. 4g

B. 3g

C. 2g

D. g

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_dpOzxYO1uLjF
https://dl.doubtnut.com/l/_oMJuiuMQULkT
https://dl.doubtnut.com/l/_R96LjOLX7KM8


33. In a tug of war contest, two men pull on a horizontal rope at the two

ends, The winner :-

A. exerts a force on the rope which is greater than the tension

B. exerts greater force on the ground

C. exerts greater force on the rope

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_R96LjOLX7KM8


34.   

Calculate .

Watch Video Solution

T1&T2

35. A sparrow �ying in air sits on a stretched telegraph wire If weight of

the sparrow is  which of the following is true about the tension 

produced in the wire ?

A. T=W

B. 

W T

T > W

https://dl.doubtnut.com/l/_iC3p5g2TK9wS
https://dl.doubtnut.com/l/_6aIpi2VYgJ6K


C. 

D. T=0

Answer: B

Watch Video Solution

T < W

36. Two bodies of mass 4kg and 6kg are attached to the ends of a string

passing over a pulley. The 4kg mass is attached to the table top by

another string. The tension in this string  is equal to: Take  T1

https://dl.doubtnut.com/l/_6aIpi2VYgJ6K
https://dl.doubtnut.com/l/_nuxx021Ys71v


A. 10 N

B. 10.6 N

C. 25 N

https://dl.doubtnut.com/l/_nuxx021Ys71v


D. 20 N

Answer: D

Watch Video Solution

37. A beaker is half �lled with water. It is allowed to slip down an inclined

plane with angle of inclination  to the horizontal. The level of water in

the beaker will be :-

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

θ

https://dl.doubtnut.com/l/_nuxx021Ys71v
https://dl.doubtnut.com/l/_dyuAwQJeRMsP
https://dl.doubtnut.com/l/_K0JsQJpLKrOK


38. In the following �gure, if the tension in the string AB is 51N, then the

tension in the string BC will be :- 

A. 10 N

B. 20 N

C. 30 N

D. 40 N

Answer: C

Watch Video Solution

39. In the above problem, the value of weight W will be :-

A. 59,16 N

B. 100.5

C. 93.9 N

https://dl.doubtnut.com/l/_K0JsQJpLKrOK
https://dl.doubtnut.com/l/_ggZrHlBe7Ce8


D. 87.5 N

Answer: A

View Text Solution

40. In the following �gure, the pulley is massless and frictionless. The

relation between  and  will be :-  

ltimg

src="https://d10lpgp6xz60nq.cloudfront.net/physics_images/ALN_PHY_R03_E05

width="80%"gt

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1, T2 T3

T1 = T2 ≠ T3

T1 ≠ T2 = T3

T1 ≠ T2 ≠ T3

T1 = T2 = T3

https://dl.doubtnut.com/l/_ggZrHlBe7Ce8
https://dl.doubtnut.com/l/_lx5pSioGm9Ah


41. A bird is sitting in a large closed cage which is placed on a spring

balance. It records a weight of 25 N. The bird (mass=0.5 kg) �ies upward in

the cage with an acceleration of . The spring balance will now

record a weight of :-

A. 24 N

B. 25 N

C. 26 N

D. 27 N

Answer: C

Watch Video Solution

2m/s2

42. An iron black of mass m=500 kg is kept at the back of a truck moving

at a speed  The driver applies the brakes and slows down

to a speed of  in 10 s. What constant force acts on the

v0 = 90kmh− 1

v = 54kmh− 1

https://dl.doubtnut.com/l/_lx5pSioGm9Ah
https://dl.doubtnut.com/l/_YeQUnjUz9jeq
https://dl.doubtnut.com/l/_Ueo1j4xDMqXy


block during this time if the block not slide on the truck-bed :- 

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

−500N

300N

−400N

43. The concept of inertia is explained in :-

A. Newton's �rst law

B. Newton's second law

C. Newton's third law

D. All of these

https://dl.doubtnut.com/l/_Ueo1j4xDMqXy
https://dl.doubtnut.com/l/_4C9iXPe17lNv


Basic Maths (FRICTION)

Answer: A

Watch Video Solution

44. Select correct statement regarding pseudo force :-

A. It is electromagnetic in origin

B. Newton's 3rd law in applicable for it

C. It is a fundamental force

D. It is used to make Newton's law applicable in non-inertial frame

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_4C9iXPe17lNv
https://dl.doubtnut.com/l/_BIr3IXOGEalx


1. Find value of pulling force F for which block just moves. Given

coe�cient of friction for surface is . 

Watch Video Solution

μ

2. Find value of pushing force F for which the body just moves. 

Watch Video Solution

3. Find the minimum value of horizontal force (F) required on the block of

mass m to keep it at rest on the wall. Given the coe�cient of friction

between the surfaces is . 

Watch Video Solution

μ

https://dl.doubtnut.com/l/_KmigoUkPLfar
https://dl.doubtnut.com/l/_soxjLpJtABZO
https://dl.doubtnut.com/l/_HutWmMfJLMjo
https://dl.doubtnut.com/l/_iSOGJ13p2INP


4. What is the maximum value of force, so that both the blocks will move

together ? 

Watch Video Solution

5. A block of mass 10 kg is kept over a rough surface and a force F=4t is

applied on it. At what value of t the block will start moving :- 

A.  s

B.  s

C.  s

D. None

Answer: A

Watch Video Solution

> 10

< 8

= 9

https://dl.doubtnut.com/l/_iSOGJ13p2INP
https://dl.doubtnut.com/l/_GnDOWLh3jLl7
https://dl.doubtnut.com/l/_YIDFUY29zGZg


6. A block of mass 10 kg is moving on a rough surface as shown in �gure.

The frictional force acting on block is :- 

A. 20 N

B. 60 N

C. 40 N

D. 80 N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_YIDFUY29zGZg


7. A block of mass 10 kg, moving with acceleration  on horizontal

rough surface is shown in �gure 

A. 0.2

B. 0.4

C. 0.5

D. 0.1

Answer: A

Watch Video Solution

2m/s2

https://dl.doubtnut.com/l/_JBcaEu8Yn8HZ


8. Acceleration of block A varies with time as shown in �gure the value of

coe�cient of kinetic friction between block A and B is 

A. 0.5

B. 0.6

C. 0.4

D. None of these

Answer: A

Watch Video Solution

9. Block of mass 10 kg is moving on inclined plane with constant velocity

10 m/s. The coed�cient of kinetic friction between incline plane and block

https://dl.doubtnut.com/l/_omVuyuzqpj2P
https://dl.doubtnut.com/l/_zycQ0FIhtryP


is :- 

A. 0.57

B. 0.75

C. 0.5

D. None of these

Answer: B

Watch Video Solution

10.   

The ratio of acceleration of blocks A placed on smooth incline with block

https://dl.doubtnut.com/l/_zycQ0FIhtryP
https://dl.doubtnut.com/l/_ZTNuv47cgolE


B placed on rough incline is . The coe�cient of kinetic friction

between block B and incline is

A. 0.5

B. 0.75

C. 0.57

D. None of these

Answer: A

Watch Video Solution

2: 1

11.  

Blocks shown in �gure moves with constant velocity 10 m/s towards right.

All surgaces in contact are rough. The friction force applied by B on A is :-

A. 0 N

B. 20 N

C. 10 N

https://dl.doubtnut.com/l/_ZTNuv47cgolE
https://dl.doubtnut.com/l/_sBBvmtjqD8e6


Basic Maths (WORK POWER & ENERGY)

D. insu�cient data

Answer: A

Watch Video Solution

1. A block of mass 2 kg is plased on a smooth horizontal surface. Two

forces  N and  N start acting on the block in opposite

directions as shown. If block gets displaced by 5 m in the direction of net

force then work done by  is :-  

A. 

B. 75 J

C. 

D. 25 J

F1 = 20 F2 = 5

F2

−75J

−25J

https://dl.doubtnut.com/l/_sBBvmtjqD8e6
https://dl.doubtnut.com/l/_oqWQvTcwtAkL


Answer: C

Watch Video Solution

2. A man of mass 50 kg is standing in an elevator. If elevator is moving up

with an acceleration  then work done by normal reaction of elevator

�oor on man when elevator moves by a distance 12 m is :-

A. 2000 J

B. 4000 J

C. 6000 J

D. 8000 J

Answer: D

Watch Video Solution

g

3

(g = 10m/s2)

https://dl.doubtnut.com/l/_oqWQvTcwtAkL
https://dl.doubtnut.com/l/_K1tLNzvpTKZ9


3. A cubical vessel of height  m is full of water. What is the workdone in

pumping water out of the vessel?

A. 5000 J

B. 10,000 J

C. 5 J

D. 10 J

Answer: A

Watch Video Solution

1

4. A man pulls a bucket of water from a depth of h from a well. If the mass

of the rope and that of bucket full of water are m and M respectively, the

work done by the man is :

A. 

B. 

( + m)gh
M

2

( )gh
M + m

2

https://dl.doubtnut.com/l/_wArUDmaq3Bb5
https://dl.doubtnut.com/l/_Np3bNf82SesX


C. 

D. 

Answer: C

Watch Video Solution

(M + )gh
m

2

(M + m)gh

5. The potential energy of a particle of mass 1 kg moving along x-axis

given by . If total mechanical speed (in m/s):-

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

U(x) = [ − x]J
x2

2

√5

√7

√3

https://dl.doubtnut.com/l/_Np3bNf82SesX
https://dl.doubtnut.com/l/_FC5axjvWT3Bs
https://dl.doubtnut.com/l/_cRuqeWlraBUP


6. The potential energy of an object of mass m moving in xy plane in a

conservative �eld is given by U = ax + by , where x and y are position

coordinates of the object. Find magnitude of its acceleration :-

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

√a2 + b2

m

a2 + b2

m

√a2 + b2

7. On a particle placed at origin a variable force (where a is a

positive constant) is applied. If U(0)=0, the graph between potential

energy of particle U(x) and x is best represented by:-

A. 

F = − ax

https://dl.doubtnut.com/l/_cRuqeWlraBUP
https://dl.doubtnut.com/l/_IdwkproURZN2


B. 

C. 

D. 

Answer: B

Watch Video Solution

8. A particle located in one dimensional potential �eld has potential

energy function , where a and b are positive constants.

The position of equilibrium corresponds to x equal to

A. 

B. 

C. 

D. 

Answer: D

U(x) = −
a

x2

b

x3

3a

2b

2b

3a

2a

3b

3b

2a

https://dl.doubtnut.com/l/_IdwkproURZN2
https://dl.doubtnut.com/l/_Ro85Fqedy4P6


Watch Video Solution

9. The position (x) of a particle of mass 2 kg moving along x-axis at time t

is given by  metre. Find the work done by force acting on it in

time interval t=0 to t=2 is :-

A. 576 J

B. 584 J

C. 623 J

D. None

Answer: A

Watch Video Solution

x = (2t3)

10. The velocity (v) of a particle of mass m moving along x-axis is given by

, where  is a constant. Find work done by force acting on

particle during its motion from x=0 to x=2m :-

v = α√x α

https://dl.doubtnut.com/l/_Ro85Fqedy4P6
https://dl.doubtnut.com/l/_KhiYCTvoTQ7p
https://dl.doubtnut.com/l/_yoCpcxq8dnFr


A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

mα2

mα

mα

2

11. A block of mass 8 kg is released from the top of an inclined smooth

surface as shown in �gure. If spring constant of spring is 200 Nm^(-1) and

block comes to rest after compressing spring by 1 m then �nd the

https://dl.doubtnut.com/l/_yoCpcxq8dnFr
https://dl.doubtnut.com/l/_jBv98c8gm2Xk


distance travelled by block before it comes to rest

A. 2.5 m

B. 3.5 m

C. 2.0 m

D. None

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jBv98c8gm2Xk


12. The position (x) of body moving along x-axis at time (t) is given by

 where x is in matre and t is in second. If mass of body is 2 kg,

then �nd the instantaneous power delivered to body by force acting on it

at  s.

A. 288 W

B. 280 W

C. 290 W

D. None

Answer: A

Watch Video Solution

x = 3f 2

t = 4

13. A block of mass m is released on the top of a smooth inclined plane of

length x and inclination  as shown in �gure. Horizontal surface is rough.

If block comes to rest after moving a distabce d on the horizontal surface,

θ

https://dl.doubtnut.com/l/_CdvH7OMPTl5n
https://dl.doubtnut.com/l/_z9qc5i6kirFv


then coe�cient of friction between block and surface is :- 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x sin θ

2d

x cos θ

2d

x sin θ

d

x cos θ

d

14.   

A particle of mass 0.1 kg is subjected to a force which varies with distance

https://dl.doubtnut.com/l/_z9qc5i6kirFv
https://dl.doubtnut.com/l/_KAbfF6HOLKiP


as shown in �gure. If it starts its journey from rest at , its velocity at

 is

A. 0 m/s

B.  m/s

C.  m/s

D. 40 m/s

Answer: D

Watch Video Solution

x = 0

x = 12m

20√2

20√3

15. An unloaded bus can be stopped by applying brakies on straight road

after covering a distance x. Suppose, the passenger add  of its

weight as the load and the braking force remains unchanged, how far will

the bus go after the application of the brakes ?(Velocity of bus in both

case is same) (Consider negligible friction):-

A. Zero

50 %

https://dl.doubtnut.com/l/_KAbfF6HOLKiP
https://dl.doubtnut.com/l/_e0jwt1wJ2gKT


B. 1.5 x

C. 2x

D. 2.5 x

Answer: B

Watch Video Solution

16. A body of mass , accelerates uniformly from rest to  in time . The

instantaneous power delivered to the body as a function of time  is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m V1 t1

t

t
mv2

1

T 2
1

t
mv1

T 2
1

( )
2

t
mv1

T1

t2
mv2

1

T1

https://dl.doubtnut.com/l/_e0jwt1wJ2gKT
https://dl.doubtnut.com/l/_wm9bnX23zHkq


17. A car of mass m has an engine which can deliver power P. The

minimum time in which car can be accelerated from rest to a speed v is :-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mv2

2P

Pmv2

2Pmv2

P
mv2

2

18. The rate of doing work by force acting on a particle moving along x-

axis depends on position x of particle and is equal to 2x. The velocity of

particle is given by expression :-

A. [ ]
1 / 3

3x2

m

https://dl.doubtnut.com/l/_wm9bnX23zHkq
https://dl.doubtnut.com/l/_t5ohSyMiI2c0
https://dl.doubtnut.com/l/_M4JaHo4MaFtE


B. 

C. 

D. 

Answer: A

Watch Video Solution

[ ]
1 / 3

3x2

2m

( )
1 / 2

2mx

9

[ ]
1 / 2

mx2

3

19. An object starts from rest and is acted upon by a variable force F as

shown in �gure. If  is the initial value of the force, then the position of

the object, where it again comes of rest will be :- 

A. 

B. 

C. 

D. 

F0

2F0

tanα

F0

sinα

2F0

cot α

F0

2 cosα

https://dl.doubtnut.com/l/_M4JaHo4MaFtE
https://dl.doubtnut.com/l/_epx1ioeFfy9s


Basic Maths (CIRCULAR MOTION)

Answer: A

Watch Video Solution

20. Which of the following force is not conservative :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

¯̄̄F = 3 î + 4ĵ

¯̄̄F = 3xî + 4yĵ

¯̄̄F = 3yî + 4xĵ

¯̄̄F = 3x2 î + 4y2 ĵ

https://dl.doubtnut.com/l/_epx1ioeFfy9s
https://dl.doubtnut.com/l/_Mk5OVxKFmqZO


1. A particle of mass m is moving in a horizontal circle of radius r, under a

centripetal force equal to - . Where K is constant. What is the

total energy of the particle?

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

(K/r2)

−K/2r

r
K

4

K

r

2. If  and  respresent radial and tangential acceleration, the motion of

a particle will be circular is

A. (i, iii)

B. (ii, iii)

ar at

https://dl.doubtnut.com/l/_F1SWCvZXe5T2
https://dl.doubtnut.com/l/_DHJzXIt9dM7g


C. (iii, iv)

D. (ii, iv)

Answer: C

Watch Video Solution

3. A particle P is moving in a circle of radius 'a' with a uniform speed v. C is

the centre of the circle and AB is a diameter. When passing through B the

angular velocity of P about A and C are in the ratio

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 1

1: 2

2: 1

4: 1

https://dl.doubtnut.com/l/_DHJzXIt9dM7g
https://dl.doubtnut.com/l/_22NkqmmNJThz


4. A motor car is travelling at  on a circular road of radius 1200m.

It is increasing its speed at the rate of . The acceleration of the car

is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60m/s

4m/s2

3m/s2

4m/s2

5m/s2

7m/s2

5. The speed of a particle moving in a circle slows down at a rate of

. At some instant the magnitude of the total acceleration is 

 and the particle's speed is 12 m/sec. The radius of circle will be :

A. 12 m

3m/sec2

5
m

sec2

https://dl.doubtnut.com/l/_22NkqmmNJThz
https://dl.doubtnut.com/l/_QxupNm52Yp2E
https://dl.doubtnut.com/l/_jiJj0FywQzbX


B. 24 m

C. 36 m

D. 48 m

Answer: C

Watch Video Solution

6. A point moves along a circle with speed v=at. The total acceleration of

the point at a time when it has traced 1//8th of the circumference is:

A. 

B. 

C. a

D. 

Answer: D

Watch Video Solution

v

8a

2a√4 + π2

√4 + π2a

2

https://dl.doubtnut.com/l/_jiJj0FywQzbX
https://dl.doubtnut.com/l/_VFckFOzIuTX2


7. A particle of mass 'm' is moving along a circle of radius 'r'. At some

instant, its speed is 'v' and it is gaining speed at a uniform rate'a', then, at

the given instant, acceleration of the mparticle is :

A. along the radius

B. inclined to radius at 

C. inclined to radius at 

D. inclined to radius at 

Answer: B

Watch Video Solution

θ = sin− 1 1

[1 + ]
1 / 2

v4

a2r2

θ =
cos − 1(ar)

v2

θ =
tan− 1(v2)

ar

8. Particle A and B are moving in coplanar circular paths centred at O.

They are totating in the same sense. Time periods of rotation of A and B

around O are , respectively, with . Time required forTA  and TB TB > TA

https://dl.doubtnut.com/l/_VFckFOzIuTX2
https://dl.doubtnut.com/l/_aIH0Mn96rFiO
https://dl.doubtnut.com/l/_MBKKavhaOFCD


B to make one ratation around O relative to A is : 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

TB − TA

TB + TA

TBTA

TB + TA

TBTA

TB − TA

9. For a particle in uniform circular motion , the acceleration  at a point

 on the circle of radiu  is ( Here  is measured from the  )

A. 

B. 

C. 

→
a

p(R, θ) R θ x − aξs

î + ĵ
v2

R

v2

R

− cos θî + sin θĵ
v2

R

v2

R

− sin θî + cos θĵ
v2

R

v2

R

https://dl.doubtnut.com/l/_MBKKavhaOFCD
https://dl.doubtnut.com/l/_56VpvimjRYcJ


D. 

Answer: D

Watch Video Solution

− cos θî − sin θĵ
v2

R

v2

R

10. Railway tracks are banked at the curves so that :

A. the train may not fall down inwards

B. the weight of the train may be reduced

C. the necessary centripetal force to train may be obtained from the

horizontal compoinent of the reaction force of railway tracks

D. no frictional force may be produced between the wheel and the

track

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_56VpvimjRYcJ
https://dl.doubtnut.com/l/_Ixg3OmrNNOsD
https://dl.doubtnut.com/l/_k7UnEjKe8pKT


11. A spaceman in training is rotated in a seat at the end of a horizontal

arm of length 5 m. If he can with stand acceleration upto 9 g, then what is

the maximum number of revolution per second permissible? (Take, g =

)

A. 13.5 rev/s

B. 1.35 rev/s

C. 0.675 rev/s

D. 6.75 rev/s

Answer: C

Watch Video Solution

10ms− 2

12. The driver of a bus travelling with a speed 'v' suddenly observes a wall

in front of his bus at a distance 'a'. Father of this driver, who was also a

driver, had advised him to take circular turn to avoid hitting in such a

situation. However, the driver in question decides otherwise by using his

https://dl.doubtnut.com/l/_k7UnEjKe8pKT
https://dl.doubtnut.com/l/_ayRh4gRYUduF


own wisdom. He applies brakes as hard as possible without taking a

circular turn, then :

A. he is more likely to hit the wall

B. he is less likely to hit the wall

C. he is as likey to hit the wall

D. none of the above

Answer: B

Watch Video Solution

13. A coin is placed on the horizontal surface of a rotation disc. The

distance of the coin from the axis is 1 m and coe�cient of friction is 0.5. If

the disc starts from rest and is given an angular acceleration  rad /

, the number of revolutions through which the disc turns before the

coin slips is

A. 

1

√2

sec2

4

π

https://dl.doubtnut.com/l/_ayRh4gRYUduF
https://dl.doubtnut.com/l/_w86MihS3Xq38


B. 

C. 

D. 

Answer: B

Watch Video Solution

7
4π

5

4π

3

4π

14. The minimum velocity (in ms^(-1))` with which a car driver must

traverse a �at curve of radius 150m and coe�cient of friction 0.6 to avoid

skidding is

A. 60

B. 30

C. 15

D. 25

Answer: B

https://dl.doubtnut.com/l/_w86MihS3Xq38
https://dl.doubtnut.com/l/_tj7pqNlVNlVH


Watch Video Solution

15. A 2 kg stone at the end of a string 1 m long is whirled in a vertical

circle. At some point its speed is 4m/s. The tension of the string is 51.6

newton. At this instant the stone is :

A. at the top of the circle

B. at the bottom of the circle

C. half way down

D. none of these

Answer: B

Watch Video Solution

16. A partcle rests on the top of a hemisphere of radius R. Find the

smallest horizontal velocity that must be imparted to the particle if it is

to leave the hemisphere without sliding down :

https://dl.doubtnut.com/l/_tj7pqNlVNlVH
https://dl.doubtnut.com/l/_gn2jdPfBRqBN
https://dl.doubtnut.com/l/_o1QynfgNcET3


Basic Maths (COLLISION AND CENTRE OF MASS )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√gR

√2gR

√3gR

√5gR

1. A disc of radius r is cut from a larger disc of radius 4r in such a way that

the edge of the hole touches the edge of the disc. The centre of mass of

the residual disc will be a distance from centre of larger disc :-

A. 

B. 

C. 

r

5

r

4

r

2

https://dl.doubtnut.com/l/_o1QynfgNcET3
https://dl.doubtnut.com/l/_cwRsUasFIuR9


D. 

Answer: A

Watch Video Solution

r

3

2. Two particles of mass  and  are projected from the top of a tower.

The particle  is projected vertically downward with speed u and  is

projected horizontally with same speed. Find acceleration of CM of

system of particles by neglecting the e�ect of air resistance.

A. g downward

B. downward

C. downward

D. Can't be predicated

Answer: A

Watch Video Solution

m1 m2

m1 m2

m1g

m1 + m2

m2g

m1 + m2

https://dl.doubtnut.com/l/_cwRsUasFIuR9
https://dl.doubtnut.com/l/_G5KGiJiMIg88


3. A man of mass m stands at the left end of a uniform plank of length L

and mass M, which lies on a frictionaless surface of ice. If the man walks

to the other end of the plank, then by what distance does the plank slide

on the ice?

A. L

B. 

C. 

D. 

Answer: D

Watch Video Solution

ML

m + M

mL

M

mL

m + M

4. A cart of mass M is tied to one end of a massless rope of length 10m.

The other end of the rope is in the hands of a man of mass . The

entire ststem is on a smooth horizontal surface. If the man pulls the cart

M

2

https://dl.doubtnut.com/l/_Uvmi8kWECKhG
https://dl.doubtnut.com/l/_QFliXCefa9TZ


by the rope then �nd the distance by which the man will slip on the

horizontal surface before the man and the cart will meet each other.

A. 

B. 

C. 0

D. None

Answer: A

Watch Video Solution

m
20

3

m
10

3

5. Two point masses  and  at rest in gravity free space are released

from distance d. Find the velocity of the CM of the system at the time of

collision of particles

A. Zero

B. 2

C. 3

m1 m2

https://dl.doubtnut.com/l/_QFliXCefa9TZ
https://dl.doubtnut.com/l/_OkXvU1jMdNuG


D. None

Answer: A

Watch Video Solution

6. Two blocks of masses 5kg and 2kg are connected by a spring of

negligible mass and placed on a frictionless horizontal surface. An

impulse provides a velocity of 7m/s to the heavier block in the direction

of the lighter block. The velocity of the centre of mass is :-

A. 4 m/s

B. 5m/s

C. 2m/s

D. 3m/s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OkXvU1jMdNuG
https://dl.doubtnut.com/l/_WNRAjFLhOCmY


7. Two uniform thin rods each of length L and mass m are joined as shown

in the �gure. Find the distance of centre of mass the system from point O

A. L/4

B. L/2

C. L

D. 2L

Answer: A

Watch Video Solution

8. A shell at rest on a smootyh horizontal surface explodes into two

fragments of masses  and . If just after explosion,  move with

speed u, then work done by internal forces during explosion is :-

A. 

m1 m2 m1

(m1 + m2) u21

2
m2

m1

https://dl.doubtnut.com/l/_zY3Sle8727pe
https://dl.doubtnut.com/l/_tyXY6ceyi6SI


B. 

C. 

D. 

Answer: C

Watch Video Solution

(m1 + m2)u21

2

m1u
2(1 + )

1

2
m1

m2

(m1 − m2)u21

2

9. A body of mass 2 kg moving with a velocity of 3 m/sec collides head on

with a body of mass 1 kg moving in opposite direction with a velocity of 4

m/sec. After collision, two bodies stick together and move with a common

velocity which in m/sec is equal to

A. (1//4) m/s

B. (1//3) m/s

C. (2//3) m/s

D. (3//4) m/s

https://dl.doubtnut.com/l/_tyXY6ceyi6SI
https://dl.doubtnut.com/l/_TAy4JMokaRCe


Answer: C

Watch Video Solution

10. A ball is dropped on the ground from a height of . The coe�cient

of restitution is . The height to which the ball will rebound is

A. 0.6 m

B. 0.4 m

C. 0.36 m

D. 0.16 m

Answer: C

Watch Video Solution

1m

0.6

11. A massive ball moving with speed v collieds with a tiny ball which is

intially at rest having a mass very much smaller than the mass of the �rst

https://dl.doubtnut.com/l/_TAy4JMokaRCe
https://dl.doubtnut.com/l/_SIzNHmDbosvI
https://dl.doubtnut.com/l/_FTjFfatRPHev


ball. The collision is elastic, then immediately after the impact, the second

ball will move with a speed approximately equal to :-

A. v

B. 2v

C. v/2

D. 

Answer: B

Watch Video Solution

∞

12. Particles x (of mass 4 kg) and y (of mass 9 kg) move directly towards

each otyher, collide and then separate. If  is the change in the velocity

of x and  is the change in velocity of y then the magnitude of  is

:

A. 

B. 

Δvx

Δvy
Δvx

Δvy

9

4

3
2

https://dl.doubtnut.com/l/_FTjFfatRPHev
https://dl.doubtnut.com/l/_iAGpMlkm6Wv2


Basic Maths (ROTATIONAL MOTION)

C. 

D. 

Answer: A

Watch Video Solution

2

3

4
9

1. A fan is rotating with a speed of 450 rec/minute. Afer being switched

o� it comes to rest in 10s. Assuming constant angular deceleration,

calculate the number of recvolutions made by it before coming to rest.

A. 37.5

B. 37

C. 38.5

D. None

https://dl.doubtnut.com/l/_iAGpMlkm6Wv2
https://dl.doubtnut.com/l/_SPRCWbpLnuwv


Answer: A

Watch Video Solution

2. A particle is moving with constant speed v along the line y = a in

positive x -direction. Find magnitude of its angular velocity about orgine

when its position makes an angle  with x-axis.

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

θ

v sin2 θ

a

v cos2 θ

a

v sin θ

https://dl.doubtnut.com/l/_SPRCWbpLnuwv
https://dl.doubtnut.com/l/_WXkJ9lRNBVLg


3. A disc rotating about its axis/s in 4 second. The angle rotated by it

during these seconds (in radian ) is :-

A. 100 

B. 200 

C. 300 

D. 400 

Answer: D

Watch Video Solution

π

π

π

π

4. A body rotating with uniform angular acceleration covers  (radian)

in the �rst 5 s after the start. Its angular speed at the end of 5 s (in rad/s)

is

A. 40 

B. 30 

100π

π

π

https://dl.doubtnut.com/l/_FweWbEjD42WD
https://dl.doubtnut.com/l/_x7WsSsgX0C9w


C. 20 

D. 10 

Answer: A

Watch Video Solution

π

π

5. A wheel starting from rest is uniformly accelerated at  for 20

seconds. It is allowed to rotate uniformly for the next 10 seconds and is

�nally brought to rest in next 20 seconds. The total angle rotated by the

wheel (in radian) is :-

A. 600

B. 1200

C. 1800

D. 300

Answer: B

W t h Vid S l ti

2re
d

s2

https://dl.doubtnut.com/l/_x7WsSsgX0C9w
https://dl.doubtnut.com/l/_yaYBl30X4DfT


Watch Video Solution

6. A body rotates about a �xed axis with an angular acceleration of

 The angle rotated by it during the time when its angular

velocity increases frm 10 rad/s to 20 rad/s (in radian) is

A. 50

B. 100

C. 150

D. 200

Answer: A

Watch Video Solution

3rad/s2

7. Two particles of masses  and  are placed at separation . Find the

 about an axis passing through the center of mass and

perpendicular to the line joining the point masses.

m 2m L

M. I.

https://dl.doubtnut.com/l/_yaYBl30X4DfT
https://dl.doubtnut.com/l/_gbiiUIXeSLCq
https://dl.doubtnut.com/l/_QzIj0Chkyl3k


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2mr2

3

mr2

2

mr2

4

3mr2

4

8. For a disc of given density and thickness, its moment of inertia varies

with radius of the disc as :

A. 

B. 

C. 

D. 

Answer: B

1 ∝ R2

1 ∝ R4

1 ∝ R3

1 ∝ R

https://dl.doubtnut.com/l/_QzIj0Chkyl3k
https://dl.doubtnut.com/l/_oeniSLefxv67


Watch Video Solution

9. If a disc of moment of inertia 1 and radius r is reshaped into a ring of

radius nr, keeping its mass same, its moment of inertia becomes

A. 

B. 

C. 

D. I

Answer: B

Watch Video Solution

n2I

2n2I

I
n2

2

10. Two circular loops A and B of radii R and 2R respectively are made of

the similar wire. Their moments of inertia about the axis passing through

the centre of perpendicular to their plane are  respectively.

The ratio  is :

IA  and IB

IA

IB

https://dl.doubtnut.com/l/_oeniSLefxv67
https://dl.doubtnut.com/l/_KSWIh5yoO9hX
https://dl.doubtnut.com/l/_U5r1Qz5eoHS4


A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

1

4

1

8

1

2

11. A thin uniform metallic triangular sheet of mass M has sides AB=BC=L.

What is its moment of inertia about axis AC lying in plane of sheet ? 

A. 

B. 

C. 

D. 

ML2

12

2ML2

3

ML2

3

ML2

6

https://dl.doubtnut.com/l/_U5r1Qz5eoHS4
https://dl.doubtnut.com/l/_1PsbYEDkJfCV


Answer: A

Watch Video Solution

12. Four solid rigid balls reach of mass m and radius r are �xed on a rigid-

ring of radius 2r and mass 2m. The system is whirled about 'O' as shown.

The radius of gyration of the system is : 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

r√
128

5

r√
88

5

r√
128

30

r√
88

30

https://dl.doubtnut.com/l/_1PsbYEDkJfCV
https://dl.doubtnut.com/l/_O7KddhJumZrO


13. The radius of gyration (K) of a rigid body changes with change of :-

A. Angular speed

B. Axis of rotation

C. Both (1) and (2)

D. Never changes

Answer: B

Watch Video Solution

14. Four spheres of diameter 2a and mass M are placed with their centres

on the four corners of a square of side b. Then moment of inertia of the

system about an axis about one of the sides of the square is :-

A. 

B. 

C. 

Ma2 + 2Mb2

Ma2

Ma2 + 4Mb2

https://dl.doubtnut.com/l/_KhRymalu9rIt
https://dl.doubtnut.com/l/_kvIrKisBFxum


D. 

Answer: D

Watch Video Solution

Ma2 + 2Mb28

5

15.   

Three rods each of mass m and length l are joined together to form an

equilateral triangle as shown in �gure. Find the moment of inertial of the

https://dl.doubtnut.com/l/_kvIrKisBFxum
https://dl.doubtnut.com/l/_H9koF4nYKgkS


system about an axis passig through its centre of mass and

perpendicular to the plane of the particle.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2mL2

mL2

2

mL2

3

mL2

6

16. A thin wire of length l and mass m is bent in the form of a semicircle

as shown in the �gure. Its moment of inertia about an axis joining its free

https://dl.doubtnut.com/l/_H9koF4nYKgkS
https://dl.doubtnut.com/l/_Y1fM1iLf8tO5


ends will be 

A. ml2

https://dl.doubtnut.com/l/_Y1fM1iLf8tO5


B. Zero

C. 

D. 

Answer: D

Watch Video Solution

ml2

π2

ml2

2π2

17. A disc of mass m and radius r is free to rotate about its centre as

shown in the �gure. A string is wrapped over its rim and a block of mass

m is attached to the free end of the string. The system is released from

https://dl.doubtnut.com/l/_Y1fM1iLf8tO5
https://dl.doubtnut.com/l/_Dwlw3jHws3KL


rest. The speed of the block as it descends through a height h, is :- 

A. 

B. 

√2gh

√ gh
2

3

https://dl.doubtnut.com/l/_Dwlw3jHws3KL


C. 

D. 

Answer: C

Watch Video Solution

2√
gh

3

√3gh
1

2

18. A particle of mass m is projected with speed u at an angle  with the

horizontal. Find the torque of the weight of the particle about the point

of projection when the particle is at the highest point.

A. mu 

B. m 

C. 

D. 

Answer: B

Watch Video Solution

θ

sin θ. cos θ

u2 sin θ cos θ

mu sin2 θ

2

mu2 sin2 θ

2

https://dl.doubtnut.com/l/_Dwlw3jHws3KL
https://dl.doubtnut.com/l/_KrNbKZ5wlIUi


19. A cubical block of mass m and edge a slides down a rough inclned

plane of inclination  with a uniform speed. Find the torque of the normal

force acting on the block about its centre.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

mg a sin θ
1

2

mga tan θ

mga cos θ
1

2

mga sin 2θ
1

4

20. The torpue of force  acting on a point 

 about origin will be :

A. 

→
F = − 2 î + 2ĵ + 3k̂

→
r = î − 2ĵ + k̂

8 î + 5ĵ + 2k̂

https://dl.doubtnut.com/l/_KrNbKZ5wlIUi
https://dl.doubtnut.com/l/_NYcYyFLTsZDL
https://dl.doubtnut.com/l/_nyhaN15ZF5FP


B. 

C. 

D. 

Answer: B

Watch Video Solution

−8 î − 5ĵ − 2k̂

8 î − 5ĵ + 2k̂

−8 î + 5ĵ − 2k̂

21. Moment of a force of megnitude 20 N acting along positive x direction

at point (3m 0, 0) about the point (0, 2, 0) (in N-m) is :-

A. 20

B. 60

C. 40

D. 30

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nyhaN15ZF5FP
https://dl.doubtnut.com/l/_TaBEp7CDFGCo


22. A disc is rotating with angular velocity . A force F acts at a point

whose position vector with respect to the axis of rotation is r. The power

associated with torque due to the force is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

(
→
r ×

→
F ).

→
ω

(
→
r ×

→
F ) ×

→
ω

→
r × (

→
F .

→
ω)

→
r . (

→
F ×

→
ω)

23. When a torque acting upon a system is zero, which of the following

will be constant ?

A. Moment of velocity

https://dl.doubtnut.com/l/_TaBEp7CDFGCo
https://dl.doubtnut.com/l/_4rFKbpon7ySd
https://dl.doubtnut.com/l/_8PQPXyHTNsIp


B. Angular velocity

C. Kinetic energy

D. Moment of linear momentum

Answer: D

Watch Video Solution

24. Two men support a uniform rod of mass  and length  at its two

ends. If one of them suddenly withdraws, �nd the force excerted by the

rod on the other man 

( ) immediately after withdrawl and 

( ) when the rod makes angle  with vertical.

A. 

B. 

C. 

D. W

M L

a

b θ

W

4

W

2

3W
4

https://dl.doubtnut.com/l/_8PQPXyHTNsIp
https://dl.doubtnut.com/l/_1n2iJBmumEdA


Answer: A

Watch Video Solution

25. The thin rod shown below has mases M and length L. A force F acts at

one end as shown and the rod is free to rotate about the other end in

horizontal plane. Initial angular acceleration of the rod is : 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3F
2ML

2F

36ML

F

ML

F

2ML

https://dl.doubtnut.com/l/_1n2iJBmumEdA
https://dl.doubtnut.com/l/_A6BUOh48EjIR


26. Two equal and opposite forces are allplied tangentially to a uniform

disc of mass M and radius R as shown in the �gure. If the disc is pivoted

at its centre and free to rotate in its plane, the angular acceleration of

the disc is : 

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

F

MR

2F

3MR

4F

MR

27. A wheel having moment of inertia 4 kg  about its axis, rotates at

rate of 240 rpm about it. The torque which can stop the rotation of the

wheel in one minute is :-

m2

https://dl.doubtnut.com/l/_UWMLrLVXmVJq
https://dl.doubtnut.com/l/_jWwXIzRb39k7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Nm
5π

7

Nm
8π

15

Nm
2π

9

Nm
3π

7

28. For equilibrium of the system, value of mass m should be :- 

A. 9 kg

B. 15 kg

C. 21 kg

D. 1 kg

Answer: B

https://dl.doubtnut.com/l/_jWwXIzRb39k7
https://dl.doubtnut.com/l/_xAiv9wNxEqwq


Watch Video Solution

29. Figure shows a rigid rod of length 1.0 m. It is pivoted at O. For what

value m, the rod will be in equilibrium ? Find the force (F) exerted on the

rod by the pivot. Neglect the weight of the rod. 

Watch Video Solution

30. A particle is moving along a straight line parallel to x-axis with

constant velocity. Find angular momentum about the origin in vector

form : 

A. 

B. 

C. 

D. 

+mv2bk̂

−mvbk̂

−2mvbk̂

−mvbĵ

https://dl.doubtnut.com/l/_xAiv9wNxEqwq
https://dl.doubtnut.com/l/_TeHvLkFu6chJ
https://dl.doubtnut.com/l/_KamXTSFCMSFm


Answer: B

Watch Video Solution

31. A simple pendulum of mass m and length L is held in horizontal

position. If it is released from this position, then �nd the angular

momentum of the bob about the point of suspension when it is vertically

below the point of suspension.

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

mL√2gL

mL√gL

mL√3gL

https://dl.doubtnut.com/l/_KamXTSFCMSFm
https://dl.doubtnut.com/l/_rOerKaGHroFO


32. A particle is rotating in circle with uniform speed as shown. The

angular momentum of the particle w.r.t. origin is :- 

A. Constant in magnitude only

B. Constant in magnitude as well as direction

C. Constant in direction only

D. Variable in magnitude as well as direction

Answer: D

Watch Video Solution

33. A particle of mass m is moving with constant speed v on the line y=b

in positive x-direction. Find its angular momentum about origin, when

position coordinates of the particle are (a, b).

A. mvb

https://dl.doubtnut.com/l/_6oAsSlDArd3C
https://dl.doubtnut.com/l/_2q5n5kZGGAMa


B. mvb/2

C. mvb/4

D. none

Answer: A

Watch Video Solution

34. A particle is moving along a straight line with increasing speed. Its

angular momentum about a �xed point on this line :

A. Goes on increasing

B. Goes on decreasing

C. May be increasing or decreasing depending on direction of motion

D. Remains zero

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2q5n5kZGGAMa
https://dl.doubtnut.com/l/_Wtm6EYWQU6KJ


35. If radius of earth suddenly contracts by half of its initial value keeping

mass constant, then what will be the time period of rotation of earth

about it axis.

A. 6hr

B. 12hr

C. 3hr

D. 4hr

Answer: A

Watch Video Solution

36. Due to global warming, ice on polar caps is likely to melt in large

quantity. Due to this e�ect :

A. Moment of inertia of earth shall decrease

https://dl.doubtnut.com/l/_Wtm6EYWQU6KJ
https://dl.doubtnut.com/l/_jDTRd1ctciry
https://dl.doubtnut.com/l/_GEbAEt7FDZHD


B. Length of the day shall decrease

C. Angular velocity of earth shall decrease

D. Angular momentum of earth shall decrease

Answer: C

Watch Video Solution

37. A disc of mass 1 kg and radius 0.1 m is rotating with angular velocity 20

rad/s. What is angular velocity (in rad/s) if a mass of 0.5 kg is put on the

circumference of the disc ?

A. 10

B. 20

C. 40

D. 30

Answer: A

https://dl.doubtnut.com/l/_GEbAEt7FDZHD
https://dl.doubtnut.com/l/_GR1T34SUnyw5


Watch Video Solution

38. A metre stick is pivoted about its centre. A piece of wax of mass 20 g

travelling horizontally and perpendicular to it at 5 m/s strikes and

adheres to one end of the stick so that the stick starts to rotate in a

horizontal circle. Given the moment of inertia of the stick and wax about

the pivot is 0.02 kg , the initial angular velocity of the stick is :

A. 1.58 rad/s

B. 2.24 rad/s

C. 2.50 rad/s

D. 5.00 rad/s

Answer: C

Watch Video Solution

m2

https://dl.doubtnut.com/l/_GR1T34SUnyw5
https://dl.doubtnut.com/l/_hgvX6v6qAAys


39. Two discs of moment of inertia  and  and angular speeds  and 

 are rotating along the collinear axes passing through their center of

mass and perpendicular to their plane. If the two are made to rotate

combindly along the same axis the rotational  of system will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

I1 I2 ω1

ω2

K. E.

I1ω1 + I2ω2

I1 + I2

I1ω1 − I2ω2

I1 + I2

I1ω1 + I2ω2

ω1 + ω2

I1ω1 − I2ω2

ω1 − ω2

40. A particle of mass  has been thrown with intial speed  making

angle  with the horizontal ground. Find the angular momentum of the

projectile about an axis perpendicular to the plane and passing through

the point of projection when the projectile is 

m u

θ

https://dl.doubtnut.com/l/_vEx2qHvRaPP9
https://dl.doubtnut.com/l/_zKaaoiSAGM6W


 At the highest point 

 About to hit the ground

Watch Video Solution

(a)

(b)

41. An angular impulse of 20 Nms is applied to a hollow cylinder of mass 2

kg and radius 20 cm. The change in its angular speed is :

A. 25 rad/s

B. 2.5 rad/s

C. 250 rad/s

D. 2500rad/s

Answer: C

Watch Video Solution

42. Choose the correct statement.

https://dl.doubtnut.com/l/_zKaaoiSAGM6W
https://dl.doubtnut.com/l/_5IeugYfdoVv3
https://dl.doubtnut.com/l/_abj88YhFs82P


A. A sphere can do pure rolling on smooth horizontal surface

B. A sphere can't do pure rolling on a �xed smooth wedge

C. Friction can act parallel or antiparallel to the direction of motion

D. All of these

Answer: D

Watch Video Solution

43. A thin uniform circular ring is rolling down an inclined plane of

inclination  without slipping. Its linear acceleration along the inclined

plane will be

A. g

B. 

C. 

D. 

30∘

g

2

g

3

g

4

https://dl.doubtnut.com/l/_abj88YhFs82P
https://dl.doubtnut.com/l/_uauy1LIPoz2v


Answer: D

Watch Video Solution

44. A solid sphere is thrown up a rough incline. The sphere rolls up

without slipping and eventually comes down rolling without slipping. The

direction of friction during upward and downward motion respectively is

:-

A. Downward, upward

B. Upward, downward

C. Downward, downward

D. Upward, upward

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_uauy1LIPoz2v
https://dl.doubtnut.com/l/_u8vYTG3Kg8OL


45. Two solid spheres of di�erent mass, radii and denisty roll down a

rough inclined plane under indentical situation. Their time to come down

is independent o their :-

A. Mass

B. Radius

C. Density

D. All of these

Answer: D

Watch Video Solution

46. A thin circular ring �rst slips down a smooth incline then rolls down a

rough incline of identical geometry from same height. Ratio of time taken

in the two motion is :

A. 
1

2

https://dl.doubtnut.com/l/_HMSNb0AtfT5K
https://dl.doubtnut.com/l/_GDlAVWj08bpy


B. 1

C. 

D. 

Answer: C

Watch Video Solution

1

√2

1

4

47. A solid sphere is rolling without slipping on a level surface dat a

constant speed of  How far can it roll up a  ramp before it

stops ?

A. 56 cm

B. 26 cm

C. 53 cm

D. 84 cm

Answer: A

2.0ms− 1 30∘

https://dl.doubtnut.com/l/_GDlAVWj08bpy
https://dl.doubtnut.com/l/_uWjE4kWXeyX5


Watch Video Solution

48. When a body is under pure rolling, the fraction of its total kinetic

energy which is the purely rotational is 2/5. Identify the body.

A. Hollow sphere

B. Sphere

C. Ring

D. Disc

Answer: A

Watch Video Solution

49. When a point mass slips down a smooth incline from top, it reaches

the bottom with linear speed v. If same mass in the form of disc rolls

down without slipping a rough incline of identical geometry through

same distance, what will be its linear velocity at the bottom ?

https://dl.doubtnut.com/l/_uWjE4kWXeyX5
https://dl.doubtnut.com/l/_fqEOjyh1YQt1
https://dl.doubtnut.com/l/_uYa0uULJYkhg


A. 

B. 

C. v

D. 

Answer: A

Watch Video Solution

v√
2

3

√
v

3

√
2v

3

50. A solid cylinder is rolling down on an inclined plane of angle . The

minimum value of the coe�cient of friction between the plane and the

cylinder to allow pure rolling

A. 

B. 

C. 

D. 

θ

tan θ
1

3

tan θ

tan θ
2

3

3 tan θ

https://dl.doubtnut.com/l/_uYa0uULJYkhg
https://dl.doubtnut.com/l/_V2F0Xqk8gZ5U


Answer: A

Watch Video Solution

51. A solid sphere rolls on horizontal surface without slipping. What is the

ratio of its rotational to translation kinetic energy.

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

2

5

5

2

3

2

52. Two dises having masses in the ratio  and radii in the ratio  roll

down without slipping one by one from an inclined plane of height h. The

1: 2 1: 8

https://dl.doubtnut.com/l/_V2F0Xqk8gZ5U
https://dl.doubtnut.com/l/_8flLCbt65W3b
https://dl.doubtnut.com/l/_cpbyme527jfH


ratio of their linear velocities on reaching the ground is :-

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 16

1: 128

1: 8√2

1: 1

53. Which of the following (if mass and radius are assumed to be same)

have maximum percentage of total K.E. in rotational form while pure

rolling ?

A. Disc

B. Sphere

C. Ring

https://dl.doubtnut.com/l/_cpbyme527jfH
https://dl.doubtnut.com/l/_kJZ4iLMqTNyh


D. Hollow sphere

Answer: C

Watch Video Solution

54. A solid cylinder of mass M and radius R rolls down an inclined plane of

height h. The angular velocity of the cylinder when it reaches the bottom

of the plane will be :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√gh
1

2R

√gh
2

R

√
2

R

gh

3

√
2

R

gh

2

https://dl.doubtnut.com/l/_kJZ4iLMqTNyh
https://dl.doubtnut.com/l/_H5HPj9ummkjn
https://dl.doubtnut.com/l/_3mFRSMlcJusB


55. A solid sphere of diameter 0.1 m and 5 kg is rolling down an inclined

plane with a speed of 4 m/s. The total kinetic energy of the sphere is :

A. 28 J

B. 56 J

C. 84 J

D. 112 J

Answer: B

Watch Video Solution

56. The speed of a uniform solid cylinder after rolling down an inclined

plane of vertical height H, from rest without sliding is :-

A. 

B. 

C. 

√gH

3

√
2gH

3

√gH

https://dl.doubtnut.com/l/_3mFRSMlcJusB
https://dl.doubtnut.com/l/_3Tng9oHxYO6u


D. 

Answer: D

Watch Video Solution

√
4gH

3

57. In case of pure rolling, what will be the velocity of point A of the ring

of radius R? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Vcm

√2Vcm

Vcm

2

2Vcm

https://dl.doubtnut.com/l/_3Tng9oHxYO6u
https://dl.doubtnut.com/l/_snAfmJ7tbNb2
https://dl.doubtnut.com/l/_IRGN6Nt026hn


58. When a body is rolling without slipping on a rough horizontal surface,

the work done by friction is :

A. Always zero

B. May be zero

C. Always positive

D. Always negative

Answer: A

Watch Video Solution

59. An inclined plane makes an angle 30° with the horizontal. A solid

sphere rolling down this inclined plane from rest without slipping has a

linear acceleration equal to

A. 

B. 

g

3

2g

3

https://dl.doubtnut.com/l/_IRGN6Nt026hn
https://dl.doubtnut.com/l/_nowM3IOWcuwe


C. 

D. 

Answer: D

Watch Video Solution

5g

7

5g

14

60. What is the minimum coe�cient of friction for a solid sphere to roll

without slipping on an inclined plane of inclination  ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

tan θ
2

7

tan θ
1

3

tan θ
1

2

tan θ
2

5

https://dl.doubtnut.com/l/_nowM3IOWcuwe
https://dl.doubtnut.com/l/_UGxvqauzCvap


Basic Maths (GRAVITATION)

1.   

Two particles of equal mass (m) each move in a circle of radius (r) under

the action of their mutual gravitational attraction �nd the speed of each

particle.

A. 

B. 

C. 

D. 

√
1

2R

1

Gm

√
Gm

2R

√
1

2
Gm

R

√
4Gm

R

https://dl.doubtnut.com/l/_1plmjdIwy5Ux


Answer: C

Watch Video Solution

2. A particle is projected vertically upwards from the surface of the earth

(radius ) with a speed equal to one fourth of escape velocity. What is

the maximum height attained by it from the surface of the earth ?

A. 

B. 

C. 

D. None

Answer: B

Watch Video Solution

Re

Re

16

15

Re

15

Re

4
15

https://dl.doubtnut.com/l/_1plmjdIwy5Ux
https://dl.doubtnut.com/l/_9u1I0oy076Vm


3. A mass of  is to be compressed in a sphere in such a way

that the escape velocity from its surface is . Find the radius

of the sphere (in ).

A. 9 mm

B. 8 mm

C. 7 mm

D. 6 mm

Answer: A

Watch Video Solution

6 × 1024kg

3 × 108m/s

mm

4. Which of the following statements are true about acceleration due to

gravity ? 

(a) 'g' decreases in moving away from the centre if   

(b) 'g' decreases in moving away from the centre if   

r > R

r < R

https://dl.doubtnut.com/l/_IL57t4QplrDN
https://dl.doubtnut.com/l/_Ox2iMpVka7RA


( c ) 'g' is zero at the centre of earth 

(d) 'g' decreases if earth stops rotating on its axis

A. a & b

B. a, b & c

C. a & c

D. a, b, c & d

Answer: C

Watch Video Solution

5. The intensity of gravitational �eld at a point situated at a distance of

8000km form the centre of the earth is . The gravitational

potential at that point is -(in joule /kg)

A. -6

B. 

C. 

6N /kg

−4.8 × 107

−8 × 105

https://dl.doubtnut.com/l/_Ox2iMpVka7RA
https://dl.doubtnut.com/l/_Hhtw7U0CvZ9Z


D. 

Answer: B

Watch Video Solution

−4.8 × 102

6. A satellite is to be geo-stationary, which of the following are essential

conditions?

A. a & b

B. a, b & c

C. c & d

D. a, b, c & d

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Hhtw7U0CvZ9Z
https://dl.doubtnut.com/l/_t4sQXEntSWuG


7. Statement-1:A personfeels weightlessness in an arti�cial satellite of the

earth . A person on thhe moon (natural satellite) feels his weight. 

Statement-2: Arti�cal satellite is a freely falling body and on the moon

surface. The weight is mainly due to Moon-s gravitational attraction.

A. Statement-1 is True, Statement-2 is True , 

Statement-2 is a correct explanation for 

Statement-1

B. Statement-1 is True, Statement-2 is True , 

Statement -2 is not a correct explanation for 

Statement-1

C. Statement-1 is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ZuwpiOjJb1ne
https://dl.doubtnut.com/l/_RyAJZypulowY


8. Statement-1: Moon cannot be used as a satellite for communication. 

Statement-2: Moon doesn't move in the equatorial plane of the earth.

A. Statement-1 is True, Statement-2 is True , 

Statement-2 is a correct explanation for 

Statement-1

B. Statement-1 is True, Statement-2 is True , 

Statement -2 is not a correct explanation for 

Statement-1

C. Statement-1 is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

Watch Video Solution

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


9. If suddenly the gravitational force of attraction between earth and

satellite revolving around it becomes zero, then the satellite will

A. continue to move in its orbit with same velocity

B. move tangentially to the original orbit with same velocity

C. become stationary in its orbit

D. move towards the earth

Answer: B

Watch Video Solution

10. The kinetic energy needed to project a body of mass  from the earth

surface (radius R) to in�nity is

A. 

B. 

C. 

m

mgR

2

2mgR

mgR

https://dl.doubtnut.com/l/_sFk0qSRLpVNe
https://dl.doubtnut.com/l/_XnhWZ1WSpq6i


D. 

Answer: C

Watch Video Solution

mgR

4

11. The change in the value of  at a height  above the surface of the

earth is the same as at a depth d below the surface of earth. When both

 and  are much smaller than the radius of earth, then which one of the

following is correct?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

g h

d h

d =
h

2

d =
3h
2

d = 2h

d = h

https://dl.doubtnut.com/l/_XnhWZ1WSpq6i
https://dl.doubtnut.com/l/_sjb1MwyzkDap


12. The height at which the acceleration due to gravity becomes  (where

g =the acceleration due to gravity on the surface of the earth) in terms of

R, the radius of the earth, is :

A. 

B. 

C. 2R

D. 

Answer: C

Watch Video Solution

g

9

R

2

√2R

R

√2

13. Two bodies of masses m and 4m are placed at a distance r. The

gravitational potential at a point on the line joining them where the

gravitational �eld is zero is:

A. −
6Gm

r

https://dl.doubtnut.com/l/_rZTphjY01LEH
https://dl.doubtnut.com/l/_pkybEorwUPC7


B. 

C. zero

D. 

Answer: B

Watch Video Solution

−
9Gm

r

−
4Gm

r

14. Gravitational force between a point mass m and M separated by a

distance is F. Now if a point mass 2m is placed next to m is contact with it.

The force on M due to  and the total force on M are

A. 2F, F

B. F, 2F

C. F, 3F

D. F, F

Answer: C

m

https://dl.doubtnut.com/l/_pkybEorwUPC7
https://dl.doubtnut.com/l/_1SraeXIAi9xd


Watch Video Solution

15. How much below the surface of the earth does the acceleration due to

gravity (i) reduced to  (ii) reduces by  , of its value on the

surface of the earth ? Radius of the earth = 6400 km .

A. 

B. 

C. 

D. 4 R

Answer: A

Watch Video Solution

36 % 36 %

R

4

R

2

R

6

16. The eccentricity of the earth's orbit is , the ratio of its maximum

speed in its orbit to its minimum speed is

0.0167

https://dl.doubtnut.com/l/_1SraeXIAi9xd
https://dl.doubtnut.com/l/_jNr1x3qFxb4H
https://dl.doubtnut.com/l/_sOaYv0EzXVMq


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.507

1.0339

8.324

1.000

17. A ball of mass m is �red vertically upwards from the surface of the

earth with velocity , where  is the escape velocity and .

Neglecting air resistance, to what height will the ball rise? (Take radius of

the earth=R):-

A. 

B. 

C. 

D. 

nve ve n < 1

R/n2

R/(1 − n2)

Rn2 /(1 − n2)

Rn2

https://dl.doubtnut.com/l/_sOaYv0EzXVMq
https://dl.doubtnut.com/l/_YVOiOEfm7uLl


Answer: C

Watch Video Solution

18. A thin of length  is bent to form a semicircle. The mass of rod is M.

What will be the gravitational potential at the centre of the circle ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L

−
GM

L

−
GM

2πL

−
πGM

2L

−
πGM

L

19. Figure showns a planet in an elliptical orbit around the sun S. Where is

the kinetic energy of the planet maximum? 

https://dl.doubtnut.com/l/_YVOiOEfm7uLl
https://dl.doubtnut.com/l/_xMtVW8xlAwy7
https://dl.doubtnut.com/l/_FLG20zvYyolw


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P1

P2

P3

P4

20. When a body is taken from the equator to the poles, its weight

A. Remains constant

B. Increases

C. Decreases

D. None

Answer: C

https://dl.doubtnut.com/l/_FLG20zvYyolw
https://dl.doubtnut.com/l/_lyBLr6PjEnuN


Watch Video Solution

21. The change in the gravitational potential energy when a body of a

mass  is raised to a height  above the surface of the earth is (here 

is the radius of the earth)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m nR R

mgR
n

(n − 1)

mgR

mgR
n

(n + 1)

mgR
n2

(n2 + 1)

22. The variation in the speed of the planet in their orbits about the sun

can be explained on the basic of the conservation of :-

https://dl.doubtnut.com/l/_lyBLr6PjEnuN
https://dl.doubtnut.com/l/_RFDHIOTnyBtV
https://dl.doubtnut.com/l/_pBN5ihKsqihs


A. Angular kinetic energy

B. Linear momentum

C. Angular momentum

D. None of these

Answer: C

Watch Video Solution

23. The radii of circular orbits of two satellite  and  of the earth are

 and , respectively. If the speed of satellite  is , then the speed of

satellite  will be

A. 5 v

B. 9 v

C. 6 v

D. none of these

A B

4R R A 3v

B

https://dl.doubtnut.com/l/_pBN5ihKsqihs
https://dl.doubtnut.com/l/_m6eEToTaFyvJ


Answer: C

Watch Video Solution

24. A satellite is moving around the earth's with speed  in a circular orbit

of radius . If the orbit radius is decreases by  , its speed will

A. increase by 

B. increase by 

C. decrease by 

D. decrease by 

Answer: B

Watch Video Solution

v

r 1 %

1 %

0.5 %

1 %

0.5 %

25. A small body of mass m falls to the earth from in�ntie distance away.

What will be its velocity or reaching the earth? (Radius of the earth = R,

https://dl.doubtnut.com/l/_m6eEToTaFyvJ
https://dl.doubtnut.com/l/_tiQsdximnyvW
https://dl.doubtnut.com/l/_5f9mddKfkZCl


Basic Maths (Properties of Matter & Fluid Mechanics)(Elasticity)

acceleration due to gravity on the surface of the earth is g) :-

A. 

B. 2gR

C. 

D. 

Answer: D

Watch Video Solution

gR

√gR

√2gR

1. A cable that can support a load W is cut into two equal parts .T he

maximum load that can be supported by either part is

A. 

B. 

W

4

W

2

https://dl.doubtnut.com/l/_5f9mddKfkZCl
https://dl.doubtnut.com/l/_N8bz2lAK6wsa


C. W

D. 2W

Answer: C

Watch Video Solution

2. Wires  and  are made from the same material.  has twice the

diameter and three times the length of . If the elastic limits are not

reached, when each is stretched by the same tension, the ratio of energy

stored in  to that in  is

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

A B A

B

A B

2: 3

3: 4

3: 2

6: 1

https://dl.doubtnut.com/l/_N8bz2lAK6wsa
https://dl.doubtnut.com/l/_DkuxpaSqT8ZQ


Watch Video Solution

3. The breaking stress for a wire of radius r of given material is F .

The breaking stress for the wire of same material of radius 2r is:

A. F/4

B. F/2

C. F

D. 2F

Answer: C

Watch Video Solution

N /m2

4. The bulk modulus of rubber is . To what depth a

rubber ball be taken in a lake so that its volume is decreased by ?

A. 25m

9.1 × 108N /m2

0.1 %

https://dl.doubtnut.com/l/_DkuxpaSqT8ZQ
https://dl.doubtnut.com/l/_HVEcVYGRsA7h
https://dl.doubtnut.com/l/_QiWopcD94QWB


B. 91m

C. 200m

D. 500m

Answer: B

Watch Video Solution

5. A solid sphere of radius R made of a material of bulk modulus K is

surrounded by a liquid in a cylindrical container. A massless pistion of

area A �oats on the surface of the liquid. When a mass M is placed on the

piston to compress the liquid the fractional change in the radius of the

sphere, , is .............

A. 

B. 

C. 

D. 

δR/R

Mg

BA

Mg

3BA

3Mg

4BA

Mg

4BAR

https://dl.doubtnut.com/l/_QiWopcD94QWB
https://dl.doubtnut.com/l/_y2BVgmZwv9wK


Answer: B

Watch Video Solution

6. If the ratio of lengths, radii and Young's moduli of steel and brass wires

in the �gure are  and  respectively then the corresponding ratio of

increase in their lengths is 

a, b c

https://dl.doubtnut.com/l/_y2BVgmZwv9wK
https://dl.doubtnut.com/l/_i7dn77WrgfPu


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2a2c

b

3a

2b2c

2ac

b2

3c

2ab2

7. The area of cross section of a steel wire  is

. The force required to double is length will be

A.  N

B.  N

C.  N

D.  N

Answer: D

(Y = 2.0 × 1011N /m2)

0.1cm2

2 × 1012

2 × 1011

2 × 1010

2 × 106

https://dl.doubtnut.com/l/_i7dn77WrgfPu
https://dl.doubtnut.com/l/_axq5XXhSRxzH


Watch Video Solution

8. The presssure of a medium is changed from  to 

 and change in volume is  keeping temperature

constant . The bulk modulus of the medium is 

(a)  (b)  (c )   

(d) 

A.  Pa

B.  Pa

C.  Pa

D.  Pa

Answer: C

Watch Video Solution

1.01 × 105Pa

1.165 × 105Pa 10 %

204.8 × 105Pa 102.4 × 105Pa 5.12 × 105Pa

1.55 × 105Pa

15.5 × 105

1.4 × 105

1.55 × 105

0.0155 × 105

https://dl.doubtnut.com/l/_axq5XXhSRxzH
https://dl.doubtnut.com/l/_JCdvqoD6qYxB


9. The rubber cord of a catapult has cross-section area 1  and a total

unstretched length 10 cm. It is stretched to 12 cm and then released to

project a partical of mass 5 g. Calculate the velocity of projection (Y for

rubber is )

A. 5 

B. 10 

C. 20 

D. 40 

Answer: C

Watch Video Solution

mm2

5 × 108N /m2

ms− 1

ms− 1

ms− 1

ms− 1

10. A heavy mass is attached to a thin wire and is whirled in a vertical

circle. The wire is most likely to break

A. When the mass is at the highest point

https://dl.doubtnut.com/l/_2DrfYwqS6b2V
https://dl.doubtnut.com/l/_ZjBK6UY2E9F7


B. When the mass is at the lowest point

C. When the wire is horizontal

D. At an angle of  from the upper vertical.

Answer: B

Watch Video Solution

cos − 1(1/3)

11. The length of wire, when  is hung from it, is  and is  with both 

 and  hanging. The natural length of wire is :-  

M1 l1 l2

M1 M2

https://dl.doubtnut.com/l/_ZjBK6UY2E9F7
https://dl.doubtnut.com/l/_949lTFloD95C


A. 

B. 

C. 

D. 

(l1 − l2) + l1
M1

M2

M2l1 − M1l2

M1 + M2

l1 + l2

2

√l1l2

https://dl.doubtnut.com/l/_949lTFloD95C


Answer: A

Watch Video Solution

12. The young's modulus of a wire of length (L) and radius (r ) is Y. If the

length is reduced to  and radius  , then its young's modulus will be

A. 

B. Y

C. 2 Y

D. 4Y

Answer: B

Watch Video Solution

L

2
r

2

Y

2

13. When a load of 5kg is hung on a wire then extension of 30 cm take

place then work done will be :-

https://dl.doubtnut.com/l/_949lTFloD95C
https://dl.doubtnut.com/l/_bnZpjsI89DI6
https://dl.doubtnut.com/l/_t6stedw4IUi0


A. 7.5 J

B. 15 J

C. 0.5 J

D. 1.5 J

Answer: A

Watch Video Solution

14. Young's modulus of brass and steel are  and 

, respectively. A brass wire and a steel wire of the same

length are extended by  under the same force. The radii of the brass

and steel wires are  and  respectively. Then

A. 

B. 

C. 

D. 

10 × 1010N /m2

2 × 1011N /m2

1mm

RB RS

RS = √2RB

RS =
RB

√2

RS = 4RB

RS =
RB

4

https://dl.doubtnut.com/l/_t6stedw4IUi0
https://dl.doubtnut.com/l/_F4yYTcCj03BD


Answer: B

Watch Video Solution

15. if  is the density of the meterial of a wire and  is the breaking stress.

The greatest length of the wire that can hang freely without breaking is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ σ

2σ

ρg

ρ

σg

ρg

2σ

σ

ρg

16. The Young's modulus of the meterial of a wire is  If the

elongation strain is 1% then the energy stored in the wire per unit

2 × 1010Nm− 2

https://dl.doubtnut.com/l/_F4yYTcCj03BD
https://dl.doubtnut.com/l/_S1mfKWOSJpP6
https://dl.doubtnut.com/l/_zBvtgyAWDW42


volume is  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Jm− 3

0.5 × 106Jm− 3

106Jm− 3

2 × 106Jm− 3

4 × 106Jm− 3

17. A cube of side 40 cm has its upper face displaced by 0.1 mm by a

tangential force of 8 Kn. The shearing modulus of cube is :-

A. 

B. 

C. 

D. 

2 × 109N − m− 2

4 × 109N − m− 2

2 × 108Nm− 2

4 × 108N − m− 2

https://dl.doubtnut.com/l/_zBvtgyAWDW42
https://dl.doubtnut.com/l/_by67iEMGMXxE


Answer: C

Watch Video Solution

18. The bulk modulus for an incompresssible liquid is

A. zero

B. unity

C. in�nity

D. between 0 and 1

Answer: C

Watch Video Solution

19. A steal wire of cross-section area  can withstand a

maximum strain of  .Young's modulus of steel is  .The

maximum mass this wire can hold is

3 × 10− 6m2

10− 3 2 × 1011Nm− 2

https://dl.doubtnut.com/l/_by67iEMGMXxE
https://dl.doubtnut.com/l/_LRAeLLO3kluo
https://dl.doubtnut.com/l/_P1FK8s09steY


A. 40 kg

B. 60 kg

C. 80 kg

D. 100 kg

Answer: B

Watch Video Solution

20. The Young's modulus of the material of a wire is equal ot the

A. stress required to increase its length four times

B. stress required to produce unit stain

C. strain produced in it

D. half the strain produced in it

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_P1FK8s09steY
https://dl.doubtnut.com/l/_AMp6gYSkr2wR


Basic Maths (Properties of Matter & Fluid Mechanics)(Fluid Dynamics +

Viscosity)

1. Blood is �owing at the rates of 200  in a capillary of cross-

sectional area . The velocity of �ow, (in mm/sec) is:

A. 0.1

B. 0.2

C. 0.3

D. 0.4

Answer: D

Watch Video Solution

cm3 /sec

0.5m2

2. The cylindrical tube of a spray pump has a cross-section of , one

end of which has  �ne holes each of area . If the liquid �ows

8cm2

40 10− 8m2

https://dl.doubtnut.com/l/_AMp6gYSkr2wR
https://dl.doubtnut.com/l/_YP3q52XhIwix
https://dl.doubtnut.com/l/_ALVT4ChKkuti


inside the tube with a speed of , the speed with which the

liquid is ejected through the holes is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.15m
− 1

min

50ms− 1

5ms− 1

0.05ms− 1

0.5ms− 1

3. A cylindrical vessel of 92 cm height is kept �lled upto to brim. It has

four holes 1,2,3 and 4 which are respectively at heights of 20cm, 30cm,

46cm and 80cm from the horizontal �oor. The water falling at the

maximum horizontal distance from the vessel comes from :

A. hole 4

B. hole 3

https://dl.doubtnut.com/l/_ALVT4ChKkuti
https://dl.doubtnut.com/l/_ARcyxVavZuUA


C. hole 2

D. hole 1

Answer: B

Watch Video Solution

4. A cylindrical tank has a hole of 1 cm in its bottom. If the water is

allowed to �ow into the tank from a tube above it at the rate of

 . then the maximum height up to which water can rise in the

tank is

A. 2.5 cm

B. 5 cm

C. 10 cm

D. 0.25 cm

Answer: A

W t h Vid S l ti

70cm/sec

https://dl.doubtnut.com/l/_ARcyxVavZuUA
https://dl.doubtnut.com/l/_Djdzq5Niy9UU


Watch Video Solution

5. A tank containing water has an ori�ce in one vertical side. If the centre

of ori�ce is 4.9 m below the surface level in the tank, the velocity of

discharge is:

A. 4.9 metre/second

B. 9.8 metre/second

C. 2.45 metre/second

D. zero

Answer: B

Watch Video Solution

6. Air is streaming past a horizontal airplane wing such that its speed is

120 metre per sec over the upper surface and 90 metre per sec at the

lowers surface. If the density of air is 1.3 kg per  and the wing is 10metre3

https://dl.doubtnut.com/l/_Djdzq5Niy9UU
https://dl.doubtnut.com/l/_XBGHyoMhadnr
https://dl.doubtnut.com/l/_7sZKXXCM28Qk


metre long and has an average width of 2 metre, then the di�erence of

the pressure on the two sides of the wing is :

A. 4095.0 pascal

B. 409.50 pascal

C. 40.950 pascal

D. 4.0950 pascal

Answer: A

Watch Video Solution

7. An air bubble of 1 cm radius is rising at a steady rate of 

through a liquid of density . Neglect density of air. If 

, then the coe�eciet of viscosity of the liquid is

A.  poise

B.  poise

C.  poise

2.00ms− 1

1.5gcm− 3

g = 1000cms− 2

0.166 × 103

166 × 103

1.66 × 103

https://dl.doubtnut.com/l/_7sZKXXCM28Qk
https://dl.doubtnut.com/l/_RpZoRslnmw0n


D.  poise

Answer: C

Watch Video Solution

16.6 × 103

8. Sixty four spherical rain drops of equal size are falling vertically

through air with a terminal velocity . If these drops coalesce to

form a big spherical drop, then terminal velocity of big drop is:

A. 8 

B. 16 

C. 24 

D. 32 

Answer: C

Watch Video Solution

1.5ms− 1

ms− 1

ms− 1

ms− 1

ms− 1

https://dl.doubtnut.com/l/_RpZoRslnmw0n
https://dl.doubtnut.com/l/_kb5Aq9YfXq1V
https://dl.doubtnut.com/l/_zkeTixIFpBQL


9. A layer of glycerine of thickness 1 mm is present between a large

surface and small surface of area . With what force the small

surface is to be pulled, so that it can move with a velocity of 1 m/s ? 

(coe�cient of viscosity )

A. 70N

B. 7N

C. 700 N

D. 0.70N

Answer: B

Watch Video Solution

0.1m2

= 0.07g − m− 1s− 1

10. Water contained in a tank �ows through an ori�ce of a diameter 2 cm

under a constant pressure di�erence of 10 cm of water column. The rate

of �ow of water through the ori�ce is

A. 44 cc/sec

https://dl.doubtnut.com/l/_zkeTixIFpBQL
https://dl.doubtnut.com/l/_o57nvjmYjvEZ


B. 4.4 cc/sec

C. 440 cc/sec

D. 4400 cc/sec

Answer: C

Watch Video Solution

11. A tiny sphere of mass m and density x is dropped in a jar of glycerine

of density y. When the sphere aquires terminal velocity, the magnitude of

the viscous force acting on it is :

A. 

B. 

C. 

D. 

Answer: C

mgx

y

mgy

x

mg[1 − ]
y

x

mg[1 + ]
y

x

https://dl.doubtnut.com/l/_o57nvjmYjvEZ
https://dl.doubtnut.com/l/_OZz1jdP9zTc9


Watch Video Solution

12. A small steel ball of mass  and radius  is falling under gravity

through a viscous liquid of coe�cient of viscosity . If  is the value of

acceleration due to gravity. Then the terminal velocity of the ball is

proportional to (ignore buoyancy)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m r

η g

mgη

r

mgηr

mgr

η

mg

rη

13. A sphere of brass released in a long liquid column attains a terminal

speed . If the terminal speed attained by a sphere of marble of thev0

https://dl.doubtnut.com/l/_OZz1jdP9zTc9
https://dl.doubtnut.com/l/_PclCxw9LHcVK
https://dl.doubtnut.com/l/_ykJ4fcPGxuMm


same radius and released in the same liquid is , then the value of 

will be (Given: The speci�c gravities of brass, marble and liquid are

 and , respectively)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

nv0 n

8.5, 2.5 0.8

5

17

17
77

11

31

17
5

14. A river  deep is �owing at . The shearing stress between

the horizontal layers of the river is (  units)

A. 

B. 

C. 

10m 5ms− 1

η = 10− ( 3 ) SI

10− 3N /m2

0.8 × 10− 3N /m2

0.5 × 10− 3N /m2

https://dl.doubtnut.com/l/_ykJ4fcPGxuMm
https://dl.doubtnut.com/l/_Vuyh54pBYfSC


D. 

Answer: C

Watch Video Solution

1N /m2

15. Working of paint-gun and scent sprayer is based on :-

A. Bernoulli's principle

B. Boyle's law

C. Faraday's law

D. Archimedes' principle

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Vuyh54pBYfSC
https://dl.doubtnut.com/l/_VhuRq7SNEMWJ


16. A liquid �ows in a tube from left to right as shown in �gure.  and 

are the cross-section of the portions of the tube as shown. Then the ratio

of speeds  will be  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A1 A2

v1 /v2

A1 /A2

A2 /A1

√A2 /√A1

√A1 /√A2

https://dl.doubtnut.com/l/_3gjKZfHXnhQD


17. A manometer connected to a closed tap reads  pascal. When

the tap is opened the reading of the manometer falls is  pascal.

Then the velocity of �ow of water is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4.5 × 105

4 × 105

7ms− 1

8ms− 1

9ms− 1

10ms− 1

18. Two metal spheres are falling through a liquid of density

 with the same uniform speed. The material density of

sphere 1 and sphere 2 are  and 

respectively. The ratio of their radii is :-

2 × 103kg/m3

8 × 103kg/m3 11 × 103kg/m3

https://dl.doubtnut.com/l/_JfAT0WJoiA0h
https://dl.doubtnut.com/l/_ksiD7PCkhoKS


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

11

8

√
11

8

3

2

√
3

2

19. Water �ows in a streamline manner through a capillary tube of radius

a. The pressure di�erence being P and the rate of �ow is Q . If the radius

is reduced to  and the pressure di�erence is increased to 2P, then

�nd the rate of �ow.

A. 4Q

B. 2Q

C. Q

D. Q/8

a/2

https://dl.doubtnut.com/l/_ksiD7PCkhoKS
https://dl.doubtnut.com/l/_3lly2BonGCvu


Basic Maths (Properties of Matter & Fluid Mechanics)(Hydrostatics)

Answer: D

Watch Video Solution

20. A metal plate of area  rests on a layer o oil 6 mm thick. A

tangential force of  N is appled on it to move it with a constant

velocity of 6 cm  . The coe�cient of viscosity of the liquid is :-

A. 0.1 poise

B. 0.5 posie

C. 0.7 poise

D. 0.9 poise

Answer: A

Watch Video Solution

103  cm2

10− 2

s− 1

https://dl.doubtnut.com/l/_3lly2BonGCvu
https://dl.doubtnut.com/l/_cTAbykZIl3k5
https://dl.doubtnut.com/l/_rTtSMaUopFRR


1. A tank 5 m high is half �lled with water and then is �lled to top with oil

of density  The pressure at the bottom of the tank, due to

these liquids is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.85g/cm3

1.85
g(wt)

cm2

89.25
g(wt)

cm2

462.5
g(wt)

cm2

500
g(wt)

cm2

2. The densit of a block of wood which �ots on water with 0.1 of its volume

above water is:

A. 0.9 g/cc

B. 0.19 g/cc

https://dl.doubtnut.com/l/_rTtSMaUopFRR
https://dl.doubtnut.com/l/_mlHeXV52Drl3


C. 0.1 g/cc

D. 0.15 g/cc

Answer: A

Watch Video Solution

3. Two solids  and  �oats in water. It is observed that  �oats with half

of its volume immersed and  Floats with  of its volume immersed.

The ratio of densities of  and  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B A

B 2/3

A B

4: 3

2: 3

3: 4

1: 3

https://dl.doubtnut.com/l/_mlHeXV52Drl3
https://dl.doubtnut.com/l/_fu3i44v6nsgU


4. A ball whose density is  falls into water from a height

of 9 cm. To what depth does the ball sink ?

A. 9 cm

B. 6 cm

C. 4.5 cm

D. 2.25 cm

Answer: B

Watch Video Solution

0.4 × 103kg/m3

5. A liquid X of density  poured in a U-tube which contains Hg.

Another liquid Y is poured in left arm with heght 8 cm upper levels of X

and Y are same. What is density of Y?

A. 0.8 gm/cc

3.36g/cm3

https://dl.doubtnut.com/l/_fu3i44v6nsgU
https://dl.doubtnut.com/l/_d2KrOPb6vPgI
https://dl.doubtnut.com/l/_uV8RP4SqhJde


B. 1.2 gm/cc

C. 1.4 gm/cc

D. 1.6 gm/cc

Answer: A

Watch Video Solution

6. A piece of solid weighs 120 g in air ,80 g in water and 60 kg in a liquid .

The relative density of the solid and that of the liquid are respectively

A. 3, 2

B. 3, 3/2

C. 3/2, 2

D. 4, 3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uV8RP4SqhJde
https://dl.doubtnut.com/l/_m96EvD8ZWp9k


7. A body of uniform cross-sectional area �oats in a liquid of density thrice

its value. The portion of exposed height will be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2/3

5/6

1/6

1/3

8. A cubical box of wood of side 30 cm and mass 21.6 kg �oats on water

with two faces horizontal. The length of immersed part in water is : 

A. 30 cm

(ρwood = 0.8g/cc)

https://dl.doubtnut.com/l/_m96EvD8ZWp9k
https://dl.doubtnut.com/l/_q8BCBij2mnEW
https://dl.doubtnut.com/l/_UC1VPrsBnXIG


B. 12 cm

C. 6 cm

D. 24 cm

Answer: D

Watch Video Solution

9. A cube of edge length 10 cm is just balanced at the interface of two

liquids A and B as shown in �gure. If A and B has speci�c gravity 0.6 and

0.4 respectively, then mass of cube is :- 

A. 240 g

B. 360 g

C. 480 g

D. 540 g

https://dl.doubtnut.com/l/_UC1VPrsBnXIG
https://dl.doubtnut.com/l/_NrcON4bVMfkQ


Answer: C

Watch Video Solution

10. The pressure of con�ned air is p. If the atmospheric pressure is P, then

:- 

A. P is equal to p

B. P is less than p

C. P is greater than p

D. P may be less or greater than p depending on the mass of the

con�ned air

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NrcON4bVMfkQ
https://dl.doubtnut.com/l/_8fauhTGQwj6D


11. Figure shows a container �lled with a liquid of density . Four points

 and  lie on the vertices of a vertical square. Points  and  lie

on a vertical line and points  and  lies on a horizontal line. Choose the

correct statement(s) about the pressure at the four points. 

A. 

B. 

C. 

D. 

ρ

A, B, C D A C

B D

PC = PB

PA < PB = PD < PC

PD = PB =
PC − PA

2

PD = PB =
PC + PA

2

https://dl.doubtnut.com/l/_qWX3rG6flIcx


Answer: C

Watch Video Solution

12. A cubical block is �oating in a liquid with one fourth o its volume

immersed in the liquid. If whole of the system accelerates upward with

acceleration g/4, the fraction of volume immersed in the liquid will be :-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1/4

1/2

3/4

2/3

https://dl.doubtnut.com/l/_qWX3rG6flIcx
https://dl.doubtnut.com/l/_f9AFnTFMwgqw


13. A metallic sphere of mass 3 kg in air is held by a string so as to be

completely immersed in a liquid of relative density 0.8. The relative

density of metallic sphere is 10. The tension in the string is :-

A. 18.7 N

B. 42.5 N

C. 32.7 N

D. 27.6 N

Answer: D

Watch Video Solution

14. A cube made of material having a density of  �oats between

water of density  and a liquid of density , which is

immiscible with water. What part of the cube is inside the water?

A. 

900kgm− 3

1000kgm− 3 700kgm− 3

1

3

https://dl.doubtnut.com/l/_loIZc3Fo7F1L
https://dl.doubtnut.com/l/_E6oxSEm6ose4


B. 

C. 

D. 

Answer: B

Watch Video Solution

2

3

3

4

3

7

15. From the following �gure, the correct observation is :- 

A. the pressure on the bottom of tank (I) is greater than at the

bottom of (II)

https://dl.doubtnut.com/l/_E6oxSEm6ose4
https://dl.doubtnut.com/l/_zMDcxcoD6NlC


B. the pressure on the bottom of tank (I) is smaller than at the bottom

of (II)

C. the pressure depends on the shape of the container

D. the pressure on the bottom of (I) and (II) is the same

Answer: D

Watch Video Solution

16. The neck and bottom of a bottle are 3 cm and 15 cm in radius

respectively. If the cork is pressed with a force 12 N in the neck of the

bottle, then force exerted on the bottom of the bottle is :-

A. 30 N

B. 150 N

C. 300 N

D. 600 N

https://dl.doubtnut.com/l/_zMDcxcoD6NlC
https://dl.doubtnut.com/l/_4RsrQWSa08bL


Answer: C

Watch Video Solution

17. An open U-tube contains mercury. When 11.2 cm of water is poured

into one of the arms of the tube, how high does the mercury rise in the

other arm from its initial level ?

A. 0.56 cm

B. 1.35 cm

C. 0.41 cm

D. 2.32 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4RsrQWSa08bL
https://dl.doubtnut.com/l/_0BmhOFKwI4wr


18. A block of wood �oats in water with  of its volume submerged.

If the same block just �oats in a liquid, the density of liquid in 

is

A. 1250

B. 600

C. 400

D. 800

Answer: D

Watch Video Solution

(4/5)th

(kgm− 3)

19. A body weigh  in air and  in water. How much would it weigh in

a liquid of speci�c gravity 

A. 30 g

B. 35 g

50g 40g

1.5

https://dl.doubtnut.com/l/_Ezjiyo679jwS
https://dl.doubtnut.com/l/_bVu7N1Ilop8d


C. 65 g

D. 45 g

Answer: B

Watch Video Solution

20. Two spheres of volume 250 cc each but of relative densities 0.8 an d

1.2 are connected by a string and the combination is immersed in a liquid.

Find the tension T in the string. 

A. 5.0 N

B. 0.5 N

C. 1.0 N

D. 2.0 N

Answer: B

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_bVu7N1Ilop8d
https://dl.doubtnut.com/l/_hxlsTlCqdpz4


Basic Maths (Properties of Matter & Fluid Mechanics)(Surface Tension)

1. Water rises to a height of  in a glass capillary tube. If the area of

cross section of the tube is reduced to one fourth of the former value

what is the height of water rise now?

A. 20 cm

B. 5 cm

C. 2.5 cm

D. 7 cm

Answer: A

Watch Video Solution

10cm

2. Water rises to a height of  in a capillary tube. If the tube is tilted

 from the vertical, water will rise in the tube to a length of

2cm

60∘

https://dl.doubtnut.com/l/_hxlsTlCqdpz4
https://dl.doubtnut.com/l/_jtTCidNGmpgj
https://dl.doubtnut.com/l/_nzmOZYmp22Sa


A. 4 cm

B. 2 cm

C. 

D. 

Answer: A

Watch Video Solution

cm
4

√3

1cm

3. A wire of mass  is kept horizontally on the surface of water. The

length of the wire that does not break the surface �lm is (surface tension

of water is )

A. 3 cm

B. 4 cm

C. 7 cm

D. 14 cm

1g

70dy ≠ cm− 1

https://dl.doubtnut.com/l/_nzmOZYmp22Sa
https://dl.doubtnut.com/l/_Q7PzJ2Vq8Jg8


Answer: C

Watch Video Solution

4. The surface tension of two liquids are 30 and 60 dyne 

respectively. The liquid drop form at the ends of two tube of the same

radius. The ratio of the weight of the two drops is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cm− 1

1: 2

1: 3

2: 3

3: 4

https://dl.doubtnut.com/l/_Q7PzJ2Vq8Jg8
https://dl.doubtnut.com/l/_ALym7HGDPlSQ


5. Two vertical glass plates 1 mm apart are dipped into water. How high

will the water rise between the plates. If the surface tension of water is 70

dyne 

A. 1.43 cm

B. 1.63 cm

C. 2.86 cm

D. 3.86 cm

Answer: A

Watch Video Solution

cm− 1

6. A long cylindrical vessel has a small hole of diameter D at its bottom.

This vessel can be lowered vertically in water to a depth h without any

water entering the vessel. Given : A=surface tension, B=density of liquid,

C=acceleration due to gravity. The value of h is

https://dl.doubtnut.com/l/_fYOKkf4c59vg
https://dl.doubtnut.com/l/_pXP6R0Xy09Zl


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

DBC

2A

DBC

3A

DBC

4A

DBC

7. The excess pressure due to surface tension inside a spherical drop is

. If eight such drops combine, then the excess pressure due to

surface tension inside the larger drop is

A. 3 units

B. 6 units

C. 12 units

D. 48 units

6units

https://dl.doubtnut.com/l/_pXP6R0Xy09Zl
https://dl.doubtnut.com/l/_cdpE3QER9Tuu


Answer: A

Watch Video Solution

8. A soap �lm of surface tension  formed in a rectangular

frame can support a straw as shown in Fig. If , the mass of

the straw is 

A. 0.006 g

B. 0.06 g

C. 0.6 g

3 × 10− 2N /m

g = 10ms− 2

https://dl.doubtnut.com/l/_cdpE3QER9Tuu
https://dl.doubtnut.com/l/_12WnSI5IOUZw


D. 6 g

Answer: C

Watch Video Solution

9. Two soap bubbles, one of radius  and the other of radius ,

are brought in contact so that they have a common interface. The radius

of the curvature of the common interface is

A. 114.6 mm

B. 125.6 mm

C. 133.3 mm

D. 154.6 mm

Answer: C

Watch Video Solution

50mm 80mm

https://dl.doubtnut.com/l/_12WnSI5IOUZw
https://dl.doubtnut.com/l/_uYqnQzE41xQ3
https://dl.doubtnut.com/l/_hNRUWpcm4hDw


10. Two soap bubbles one of radius 50 mm and the other of radius 80 mm

are brought together so that they have a common interface. 

(b) The radius of curvature of this interface attains which shape from

smaller bubble towards larger bubble.

A. Convex

B. Concave

C. Plane

D. None

Answer: B

Watch Video Solution

11. A capillary tube of radius 0.25 mm is submerged vertically in water so

that 25 mm of its length is outside water. The radius of curvature of the

meniscus will be 

(surface tension of water  N/m)= 75 × 10− 3

https://dl.doubtnut.com/l/_hNRUWpcm4hDw
https://dl.doubtnut.com/l/_jgwRsdPm5auU


A. 0.2 mm

B. 0.4 mm

C. 0.6 mm

D. 0.8 mm

Answer: C

Watch Video Solution

12. Liquid rises to a height of 2 cm in a capillary tube and the angle of

contact between the solid and the liquid is zero. If the tube is depressed

more now so that top of capillary is only 1 cm above the liquid, then the

apparent angle of contact between the solid and the liquid is

A. 

B. 

C. 

D. 

0∘

30∘

60∘

90∘

https://dl.doubtnut.com/l/_jgwRsdPm5auU
https://dl.doubtnut.com/l/_8ZJYURHW67ap


Answer: C

Watch Video Solution

13. If a section of soap bubble (of radius R) through its centre is

considered then force on one half due to surface thension is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2πRT

4πRT

πR2T

4T

R

14. Work done in splitting a drop of water of 1 mm radius into 106

droplets is (Surface tension of water= )72 × 10− 3J /m2

https://dl.doubtnut.com/l/_8ZJYURHW67ap
https://dl.doubtnut.com/l/_z92HO6RKUGeV
https://dl.doubtnut.com/l/_MTmvKVeNJwsN


A.  erg

B.  joule

C.  joule

D.  erg

Answer: B

Watch Video Solution

8.95 × 10− 5

8.95 × 10− 5

17.90 × 10− 5

17.90 × 10− 5

15. A soap �lm in formed on a frame of area . If the area of

the �lm in reduced to half, then the change in the potential energy of the

�lm is (surface tension of soap solution

A.  J

B.  J

C.  J

D.  J

4 × 10− 3m2

= 40 × 10− 3N /m)

32 × 10− 5

16 × 10− 5

8 × 10− 5

16 × 10− 5

https://dl.doubtnut.com/l/_MTmvKVeNJwsN
https://dl.doubtnut.com/l/_eMR74klbFD6x


Answer: A

Watch Video Solution

16. The work done in increasing the size �lm with dimensions

 to  is . The surface tension of the

�lm in  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8cm × 3.75cm 10cm × 6cm 2 × 10− 4J

N

m

1.65 × 10− 2

3.3 × 10− 2

6.6 × 10− 2

8.25 × 10− 2

https://dl.doubtnut.com/l/_eMR74klbFD6x
https://dl.doubtnut.com/l/_B162SQ7nzfNN


17. A frame made of metalic wire enclosing a surface area A is covered

with a soap �lm. If the area of the frame of metallic wire is reduced by

 the energy of the soap �lm will be changed by:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50 %

100 %

75 %

50 %

25 %

18. The excess pressure inside one soap bubble is three times that inside

a second bubble. The ratio of the volume of �rst bubble to that of the

second

A. 1: 9

https://dl.doubtnut.com/l/_MCmPEoUDYYfr
https://dl.doubtnut.com/l/_A5sOWNIKzgaO


B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 3

3: 1

1: 27

19. The force required to lift a circular �at plate of radius 5 cm on the

surface of water is: (Surface tension of water is 75 dyne/cm):-

A. 30 dyne

B. 60 dyne

C. 750 dyne

D. 750  dyne

Answer: D

Watch Video Solution

π

https://dl.doubtnut.com/l/_A5sOWNIKzgaO
https://dl.doubtnut.com/l/_CRuIwJ6C8KtL


20. Find the di�erence of air pressure (in ) between the inside

and outside of a soap bubble 5 mm in diameter, if the surface tension is

 :-

A. 2560

B. 3720

C. 1208

D. 10132

Answer: A

Watch Video Solution

N − m− 2

1.6N − m− 1

21. It is easy to wash clothes in hot water because its :-

A. surface tension is more

B. surface tension is less

https://dl.doubtnut.com/l/_CRuIwJ6C8KtL
https://dl.doubtnut.com/l/_PCeMvMbi91LQ
https://dl.doubtnut.com/l/_939oUx0OUhxO


C. consumes less soap

D. none of these

Answer: B

Watch Video Solution

22. Surface tension of water is 0.072 . The excess pressure inside a

water drop of diameter 1.2 mm is :-

A. 240 Pa

B. 120 Pa

C. 0.06 Pa

D. 60 Pa

Answer: A

Watch Video Solution

Nm− 1

https://dl.doubtnut.com/l/_939oUx0OUhxO
https://dl.doubtnut.com/l/_Tue6unEnILJx
https://dl.doubtnut.com/l/_SRcF3IzBYQtg


23. The surface tension of soap solution is  . The work done in

blowing to from a soap bublle of surface area , (in J) , is

A.  J

B.  J

C.  J

D.  J

Answer: B

Watch Video Solution

0.03N /m

40cm2

1.2 × 10− 4

2.4 × 10− 4

12 × 10− 4

24 × 10− 4

24. A 10 cm long wire is placed horizontal on the surface of water and is

gently pulled up with a force of  N to keep the wire in equilibrium.

The surface tension, in  of water is

A. 0.1

B. 0.2

2 × 102

Nm− 1

https://dl.doubtnut.com/l/_SRcF3IzBYQtg
https://dl.doubtnut.com/l/_HJN4G9UahPos


C. 0.001

D. 0.002

Answer: A

Watch Video Solution

25. Work done in increasing the size of a soap bubble from a radius of

 to  is nearly. (surface tension of soap solution 

A.  mJ

B.  mJ

C.  mJ

D.  mJ

Answer: D

Watch Video Solution

3cm 5cm = 0.3Nm− 1)

4π

0.2π

2π

0.4π

https://dl.doubtnut.com/l/_HJN4G9UahPos
https://dl.doubtnut.com/l/_ROry15ai7lTZ
https://dl.doubtnut.com/l/_j0jDVRu3ll4W


Basic Maths (Thermal Physics) (Temperature scales & thermal expansion)

26. If T is the surface tension of a liquid, the energy needed to break a

liquid drop of radius R into 64 drops is :-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6πR2T

πR2T

12πR2T

8πR2T

1. At what temperature on celsius scale, the Farenheight scale reading is

double of celsius scale reading?

A. 320∘F

https://dl.doubtnut.com/l/_j0jDVRu3ll4W
https://dl.doubtnut.com/l/_Yg5Rubai5SIw


B. 

C. 

D. None

Answer: A

Watch Video Solution

300∘F

373∘F

2. A circular metallic disc of radius R has a small circular cavity of radius r

as shown in �gure. On heating the system : 

A. R increases and r decreases

B. R decreases and r increases

C. Both R and r increases

D. Both R and r decreases

Answer: C

https://dl.doubtnut.com/l/_Yg5Rubai5SIw
https://dl.doubtnut.com/l/_1dZzS1DE2u0j


Watch Video Solution

3. Two holes of unequal diameters  and  are cut in metal

sheet is heated 

A. both  will decrease

B. both  will increase

C.  will increase,  will decrease

D.  will decrease,  will increase

d1 d2(d1 > d2)

d1  and d2

d1  and d2

d1 d2

d1 d2

https://dl.doubtnut.com/l/_1dZzS1DE2u0j
https://dl.doubtnut.com/l/_YUqByfW8QA8w


Answer: B

Watch Video Solution

4. A beaker is completely �lled with water at  It will over�ow if

A. heated above 

B. cooled below 

C. both (1) & (2)

D. none of the above

Answer: C

Watch Video Solution

4∘C.

4∘C

4∘C

5. Bars of two di�erent metals are bolted together , as shown in �gure.

The distance x does not change with temperature if :- 

https://dl.doubtnut.com/l/_YUqByfW8QA8w
https://dl.doubtnut.com/l/_nXZDXlgjkQbR
https://dl.doubtnut.com/l/_Cglv3eb7bLsz


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

=
lA

lB

αA

αB

=
lA

lB

αB

αA

=
l2
A

l2B

αA

αB

=
l2
A

l2B

αB

αA

6. A thin wire of length  when heated to a certain temperature increases

its length by . A sheet of the same material of area  is heated to

the same temperature then percentage increase in area will be :-

l

1 % 2l × l

https://dl.doubtnut.com/l/_Cglv3eb7bLsz
https://dl.doubtnut.com/l/_OJOiVs8tF5SI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4 %

2.5 %

2 %

1.5 %

7. On an X temperature scale, water freezes at  and boils at 

. On a Y temperature scale, water freezes at  and boils

at . The value of temperature on X-scale equal to the

temperature of  on Y-scale is

A. X

B. X

C. X

D. X

−125.0∘X

375.0∘X −70.0∘Y

−30.0∘Y

50.0∘Y

455.0∘

−125.0∘

1375.0∘

1500.0∘

https://dl.doubtnut.com/l/_OJOiVs8tF5SI
https://dl.doubtnut.com/l/_IBoQHle411fT


Answer: C

Watch Video Solution

8. If celsius temperature scale shows temperature of air C. Find the

temperature of air in fahrenheit & kelvin.

A. ,303 K

B. , 300 K

C. , 303 K

D. , 303 K

Answer: C

Watch Video Solution

30∘

90∘F

86∘F

86∘F

80∘F

9. A glass thermometer is unmarked and has length of colum

 If L=50 cm, then temperature thermometerL100 ∘ = 60cmL0 ∘ = 10cm.

https://dl.doubtnut.com/l/_IBoQHle411fT
https://dl.doubtnut.com/l/_icv361AtPR3E
https://dl.doubtnut.com/l/_Oi3m6nILtacm


will be :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

70∘C

80∘C

90∘C

100∘C

10. Two thermometers 'X' & 'Y' shows boiling point & freezing point of

water as  &  and  &  respectively. If 'X' shows 

. then �nd the reading in  thermomter.

A. 

B. 

C. 

220∘X 20∘X 120∘Y −40∘Y

100∘X Y

25∘Y

50∘Y

20∘Y

https://dl.doubtnut.com/l/_Oi3m6nILtacm
https://dl.doubtnut.com/l/_I4JHr2VJ270P


D. 

Answer: D

Watch Video Solution

24∘Y

11. The graph between two temperature scales  and  is shown in Fig.

Between upper �xed point and lower �xed point there are  equal

divisions on scales  and  on scale . The relation between the

temperature in two scales is given by_ 

A. 

A B

150

A 100 B

=
tA − 180

100
tB

150

https://dl.doubtnut.com/l/_I4JHr2VJ270P
https://dl.doubtnut.com/l/_HdmHRRWUGPjL


B. 

C. 

D. 

Answer: B

Watch Video Solution

=
tA − 30

150
tB

100

=
tA − 180

150
tA

100

=
tB − 40

100
tA

180

12. A liquid with coe�cient of volume expansion  is �lled in a container

of a material having coe�cient of linear expansion  . If the liquid

over�ows on heating, then

A. 

B. 

C. 

D. 

Answer: B

γ

α

γ = 3α

γ > 3α

γ < 3α

γ > 3α2

https://dl.doubtnut.com/l/_HdmHRRWUGPjL
https://dl.doubtnut.com/l/_7o8bMHvjyJUO


Basic Maths (Thermal Physics) (Calorimetry)

Watch Video Solution

13. The apparent coe�cient of expansion of liquid, when heated in a

copper vessel is  and when heated in a silver vessel is . If  is the

linear coe�cient of expansion of Copper, linear expansion coe�cient of

silver is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C S A

C + S − 3A

3

C + 3A − S

3

S + 3A − C

3

C + S + 3A

3

https://dl.doubtnut.com/l/_7o8bMHvjyJUO
https://dl.doubtnut.com/l/_FO8bSlnUXiW8


1. Two liquids A and B are at  and , respectively When they are

mixied in equal masses, the temperature of the mixture is found to be

. The ratio of their speci�c heat is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘C 20∘C

26∘C

3: 2

1: 1

2: 3

4: 3

2. A block of ice at  is slowly heated and converted into steam at

. Which of the following curves best represents the event ?

A. 

B. 

−12∘C

100∘C

https://dl.doubtnut.com/l/_GwhZdQU9Byrv
https://dl.doubtnut.com/l/_urpxXhaP3sIi


C. 

D. 

Answer: A

Watch Video Solution

3. The water equivalent of 20 g of aluminium (speci�c heat

), is :-

A. 40 g

B. 4 g

C. 8 g

D. 160 g

Answer: B

Watch Video Solution

0.2  cal /g − ∘C

https://dl.doubtnut.com/l/_urpxXhaP3sIi
https://dl.doubtnut.com/l/_CFoJfQUl22iq
https://dl.doubtnut.com/l/_k0ehHAq1o995


4. 100 g of ice (latent heat 80 cal/g, at ) is mixed with 100 g of water

(speci�c heat ) at . The �nal temperature of the

mixture will be :-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0∘C

1  cal /g − ∘C 80∘C

0∘C

40∘C

80∘C

< 0∘C

5. If 10 g of ice at  is mixed with 10 g of water at . The �nal mass

of water in mixture is (Latent heat of fusion of ice = 80 cel/g, speci�c heat

of water )

A. 10 g

0∘C 40∘C

= 1ca ∘C
l

g

https://dl.doubtnut.com/l/_k0ehHAq1o995
https://dl.doubtnut.com/l/_Ez2rKYNjqXUR


B. 15 g

C. 18 g

D. 20 g

Answer: B

Watch Video Solution

6. A 10 g ice cube is dropped into 45 g of water kept in a glass. If the

water was initially at a temperature of  and the temperature of ice

, �nd the �nal temperature (in ) of water.  

(Speci�c heat of ice 

A. 14

B. 7

C. 28

D. None

28∘C

−15∘C ^ ( ∘ )C

= 0.5  cal/g − ∘C  and L = 80  cal/g)

https://dl.doubtnut.com/l/_Ez2rKYNjqXUR
https://dl.doubtnut.com/l/_nH4wEmbsbRTw


Answer: B

Watch Video Solution

7. 2g ice at  is mixed with 1 g steam at . Find the �nal

temperature of the mixture.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0∘C 100∘C

0∘C

50∘

100∘C

> 100∘C

8. Steam is passes into 22 g of water at . The mass of water that will

be present when the water acquires a temperature of  (Latent heat

20∘C

90∘C

https://dl.doubtnut.com/l/_nH4wEmbsbRTw
https://dl.doubtnut.com/l/_1GCyRJN1UgtH
https://dl.doubtnut.com/l/_VdpTpzyARdvK


of steam is ) is

A. 24.8 gm

B. 24 gm

C. 36.6 gm

D. 30 gm

Answer: A

Watch Video Solution

540cal/g

9. The �gure given below shows the cooling curve of pure wax material

after heating. It cools from A to B and solidi�es along BD . If L and C are

respective values of latent heat and the speci�c heat of the liquid wax,

https://dl.doubtnut.com/l/_VdpTpzyARdvK
https://dl.doubtnut.com/l/_aAAdR7mFg4ic


the ratio L / C is 

A. 40

B. 80

C. 100

D. 20

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aAAdR7mFg4ic


10. Ice at  mixed with 200g water at . If temperature of

mixture is  then mass of ice is -

A. 30 gm

B. 20 gm

C. 15 gm

D. 40 gm

Answer: A

Watch Video Solution

−20∘C 25∘C

10∘C

11. Calculate the time required to heat 20 kg of water from  to 

using an immersion heater rated 1000 W. Assume that  of the power

input is used to heat the water. Speci�c heat capacity of water

A. 40 min

10∘C 35∘C

80 %

= 4200J /kg − k

https://dl.doubtnut.com/l/_a3T5tYMgH5FC
https://dl.doubtnut.com/l/_ULpZvkN0JmTH


B. 44 min

C. 36 min

D. 48 min

Answer: B

Watch Video Solution

12.  ice at  is mixed with  of steam at . What will be the

composition of the system when thermal equilibrium is reached ? Latent

heat of fusion of ice  and latent heat of vaporization

of water 

A. 335 g steam and 1665 g water

B. 400 g steam and 1600 g water

C. 465 g steam and 1335 g water

D. None of these

1kg 0∘C 1kg 100∘C

= 3.36 × 106Jkg− 1

= 2.26 × 106Jkg− 1

https://dl.doubtnut.com/l/_ULpZvkN0JmTH
https://dl.doubtnut.com/l/_giWEBMPMw4VV


Basic Maths (Thermal Physics) (Mode of Heat Transfer)

Answer: D

Watch Video Solution

13. Two tanks A and B contain water at  and  respectively

calculate the amount of water that must be taken from each tank

respectively to prepare 40 kg of water at 

A. 24 kg, 16 kg

B. 16 kg, 24 kg

C. 20 kg, 20 kg

D. 30 kg, 10 kg

Answer: A

Watch Video Solution

30∘C 80∘C

50∘C

https://dl.doubtnut.com/l/_giWEBMPMw4VV
https://dl.doubtnut.com/l/_78CwZL7PfMTI
https://dl.doubtnut.com/l/_CjCHAwdqXtyP


1. Three identical rods have been joined at a junction to make it a Y shape

structure. If two free ends are maintained at  and the third end is at

, then what is the junction temperature  ?  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘C

0∘C θ

40∘C

50∘C

30∘C

60∘C

2. Four rods of same material and having the same cross section and

length have been joined, as shown. The temperature of the junction of

https://dl.doubtnut.com/l/_CjCHAwdqXtyP
https://dl.doubtnut.com/l/_k3hQ8z1MAHlo


four rods will be : 

A. 

B. 

C. 

D. 

Answer: C

20∘C

30∘C

45∘C

60∘C

https://dl.doubtnut.com/l/_k3hQ8z1MAHlo


Watch Video Solution

3. Two electric lamps A and B radiate the same power. Their �laments have

the same diemensions, and have emissivities.  and . Their surface

tempratures are  an . The ratio  will be equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

eA eB

TA TB TA /TB

( )
1 / 4

eB

eA

( )
1 / 2

eB

eA

( )
1 / 2

eA

eB

( )
1 / 4

eA

eB

4. Two stars emit maximum radiation at wavelength 3600 Å and 4800 Å

respectively. The ratio of their temperatures is

https://dl.doubtnut.com/l/_k3hQ8z1MAHlo
https://dl.doubtnut.com/l/_EDQv8F2msQZi
https://dl.doubtnut.com/l/_y4Zuxgea5Yu9


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2

3: 4

4: 3

2: 1

5. Assertion : Animals curl into a ball, when they feel very cold. 

Reason : Animals by curling their body reduces the surface area.

A. Statement-1 is True, Statement-2 is True , 

Statement-2 is a correct explanation for 

Statement-1

B. Statement-1 is True, Statement-2 is True , 

Statement -2 is not a correct explanation for 

https://dl.doubtnut.com/l/_y4Zuxgea5Yu9
https://dl.doubtnut.com/l/_TEhjg1C4j7lN


Statement-1

C. Statement-1 is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

Watch Video Solution

6. A heated body maitained at T K emits thermal radiation of total energy

E with a maximum intensity at frequency v. The emissivity of the material

is 0.5. If the temperature of the body be increased and maintained at

temperature 3T K, then :- 

(i) The maximum intensity of the emitted radiation will occur at frequency

v/3 

(ii) The maximum intensity of the emitted radiation will occur at

frequency 3v. 

(iii) The total energy of emitted radiation will become 81 E 

(iv) The total energy of emitted radiation will become 27 E

https://dl.doubtnut.com/l/_TEhjg1C4j7lN
https://dl.doubtnut.com/l/_Ec9TW0jwtYOm


A. i & ii

B. ii & iii

C. i & iv

D. i, ii & iv

Answer: B

Watch Video Solution

7. A metallic rod of cross-sectional area 20 , with the lateral surface

insulated to prevent heat loss, has one end immersed in boiling water

and the other in ice water mixture. The heat conducted through the rod

melts the ice at the rate of 1 gm for every 84 sec. The thermal conductivity

of the rod is . Latent heat of ice=80 cal/gm, 1 ca=4.2 joule.

What is the length (in m) of the rod?

A. 4

B. 8

cm2

160Wm− 1K − 1

https://dl.doubtnut.com/l/_Ec9TW0jwtYOm
https://dl.doubtnut.com/l/_kz61Oye4ordM


C. 12

D. 16

Answer: B

Watch Video Solution

8. A body cools in a surrounding which is at a constant temperature of 

Assume that it obeys Newton's law of cooling Its temperature  is plotted

against time t Tangents are drawn to the curve at the points 

and  These tangents meet the time axis at angle of  and

θ0

θ

P (θ = θ1)

Q(θ = θ2) ϕ2 ϕ1

https://dl.doubtnut.com/l/_kz61Oye4ordM
https://dl.doubtnut.com/l/_O77D4Ks8lTfQ


as shown 

 .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

=
tanϕ2

tanϕ1

θ1 − θ0

θ2 − θ0

=
tanϕ2

tanϕ1

θ2 − θ0

θ1 − θ0

=
tanϕ1

tanϕ2

θ1

θ2

=
tanϕ1

tanϕ2

θ2

θ1

https://dl.doubtnut.com/l/_O77D4Ks8lTfQ


9. Ice starts forming in lake with water at  and when the atmospheric

temperature is . If the time taken for  of ice be  hours. Find

the time taken for the thickness of ice to change from  to 

A. 7 hours

B. 14 hours

C. 28 hours

D. 21 hours

Answer: D

Watch Video Solution

0∘C

−10∘C 1cm 7

1cm 2cm

10. The temperature of the two outer surfaces of a composite slab,

consisting of two materials having coe�cients of thermal conductivity K

and 2K and thicknesses x and 4x, respectively are  and .

The rate of heat of heat transfer through the slab, in ? steady state is

T2 T1(T2 > T1)

https://dl.doubtnut.com/l/_WpRPdL7kN9z5
https://dl.doubtnut.com/l/_9wxOVgFMc3bh


, with f equal to :-  

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

[(A ]f
T2 − T1

x

1

2

2

3

1

3

11. A sphere and a cube of same material and same total surface area are

placed in the same evaculated space turn by turn after they are heated to

the same temperature. Find the ratio of their initial rates of cooling in

the enclosure.

A. 

B. 

√ : 1
π

6

√ : 1
π

2

https://dl.doubtnut.com/l/_9wxOVgFMc3bh
https://dl.doubtnut.com/l/_hEKm2Mgp4MAe


C. 

D. 

Answer: A

Watch Video Solution

√ : 1
π

3

: 1
π

√3

12. Suppose the sun expands so that its radius becomes  times its

present radius and its surface temperature becomes half of its present

value. The total energy emited by it then will increase by a factor of :

A. 

B. 625

C. 256

D. 16

Answer: B

Watch Video Solution

100

104

https://dl.doubtnut.com/l/_hEKm2Mgp4MAe
https://dl.doubtnut.com/l/_2qIcPbSVgENE


Basic Maths (Thermal Physics) (Kinetic theory of gasess)

1. Figure shows the isotherms of �xed mass of an ideal gas at three

temperatures  and  then.  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

TA, TB TC

TA > TB > TC

TA < TB < TC

TB < TA < TC

TA = TB = TC

2. The pressure (P) and absolute temperature (T) of an ideal gas are

related to each other as . If temperature of gas is 300 K and itsP ∝
1

T 2

https://dl.doubtnut.com/l/_2qIcPbSVgENE
https://dl.doubtnut.com/l/_EsKxazLcoDI9
https://dl.doubtnut.com/l/_Yeg4iBfsz5Qx


volume changes from V to 8 V, then �nd the �nal temperature of gas.

A. 600 K

B. 300 K

C. 373 K

D. 273 K

Answer: A

Watch Video Solution

3. Four molecules have speeds  and . The 

 speed of these molecules in  is

A. 

B. 

C. 

D. 

2km/s, 3km/s, 4km/s 5km/s

rms km/s

√15km/s
1

2

√10k
1

2
m

s

2.5k
m

s

√ k
15

2
m

s

https://dl.doubtnut.com/l/_Yeg4iBfsz5Qx
https://dl.doubtnut.com/l/_SCAehtoVRQKp


Answer: D

Watch Video Solution

4. The ratio of number of collisions per second at the walls of containers

by He and  gas molecules kept at same volume and temperature is

(assume normal incidence on walls)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

O2

2: 1

1: 2

2√2: 1

1: 2√2

https://dl.doubtnut.com/l/_SCAehtoVRQKp
https://dl.doubtnut.com/l/_ljideB0wIFFR


5. If hydrogen gas is heated to a very high temperature, then the fraction

of energy possessed by gas molecules correspond to rotational motion :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3

5

2

7

3

7

2

5

6. The rms speed of helium gas at  and 1 atm pressure is 900 .

Then the rms speed of helium molecules at temperature  and 2 atm

pressure is

A. 450 m/s

B. 900 m/s

27∘C ms− 1

27∘C

https://dl.doubtnut.com/l/_dMeTv4qsywwV
https://dl.doubtnut.com/l/_rA1H1qLnyFUr


C. 1800 m/s

D. 750 m/s

Answer: B

Watch Video Solution

7. Figure shows two �asks connected to each other. The volume of the

�ask  is twice that of �ask . The system is �lled with an ideal gas at

temperature  and  respectively. If the mass of the gas in  be 

 then what is the mass of the gas in �ask  

A. m

B. 

1 2

100K 200K 1

m 2

m

2

https://dl.doubtnut.com/l/_rA1H1qLnyFUr
https://dl.doubtnut.com/l/_nMpuElxbM2DY


C. 

D. 

Answer: C

Watch Video Solution

m

4

m

8

8. One mole of a diatomic gas undergoes a process

 where  and  are constant. The translational

kinetic energy of the gas when  is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P = P0 /[1 + (V /V 3
0 )] P0 V0

V = V0

5P0V0

4

3P0V0

4

3P0V0

2

5P0V0

2

https://dl.doubtnut.com/l/_nMpuElxbM2DY
https://dl.doubtnut.com/l/_feU4HO4EzTNd


9. An ideal gas has an initial pressure of 3 pressure units and an initial

volume of 4 volume units. The table gives the �nal pressure and volume

of the gas (in those same units) in four processes. Whish process starts

and ends on the same isotherm 

A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

10. Statement-1 : At low pressure and high temperature real gas

approaches the ideal gas behaviour. 

https://dl.doubtnut.com/l/_feU4HO4EzTNd
https://dl.doubtnut.com/l/_6D7j93NUPUIZ
https://dl.doubtnut.com/l/_gBq4hRvQvfHz


and 

Statement-2 : At low prossure and high temperature the molecules are

negligible.

A. Statement-1 is True, Statement-2 is True , 

Statement-2 is a correct explanation for 

Statement-1

B. Statement-1 is True, Statement-2 is True , 

Statement -2 is not a correct explanation for 

Statement-1

C. Statement-1 is True, Statement-2 is False.

D. Statement-1 is False, Statement-2 is True.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gBq4hRvQvfHz


11. A vessel contains a mixture of nitrogen of mass 7 g and carbon dioxide

of mass 11 g at temperature 290 K and perssure 1 atm.Find the density of

the mixture.

A. 1.1 g/L

B. 1.2 g/L

C. 1.51 g/L

D. 1.6 g/L

Answer: C

Watch Video Solution

12. PV versus T graph of equal masses of , He and  is shown in Figure

choose the correct alternative. 

A. A corresponds to He, B to  and C to 

H2 O2

H2 O2

https://dl.doubtnut.com/l/_Lm6gOEq1vDCJ
https://dl.doubtnut.com/l/_Axq3TqnzSNdY


B. A corresponds to , B to He and C to 

C. A corresponds to He, B to  and C to 

D. A corresponds to , B to  and C to He

Answer: A

Watch Video Solution

H2 O2

O2 H2

O2 H2

13. At  temperature, an argon gas at atmospheric pressure is

con�ned in a vessel with a volume of  The e�ective hard spere

diameter of argon atom is m. determine mean free path.

A. 100 nm

B. 90 nm

C. 93.6 nm

D. 95 nm

Answer: C

20∘C

1m3

3.10 × 10− 10

https://dl.doubtnut.com/l/_Axq3TqnzSNdY
https://dl.doubtnut.com/l/_FWkzeLOI71Vy


Basic Maths (Thermal Physics) (Thermodynamic process)

Watch Video Solution

1. The pressure and volume of gas are changed as shown in the P-V

diagram in the �gure ahead. The temperature of the gas : 

A. Increases as it goes from A to B

B. Increases as it goes from B to C

C. Remains constant during these changes

D. Decreases as it goes from D to A

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_FWkzeLOI71Vy
https://dl.doubtnut.com/l/_Hjej3Zq3j2wb


2. The e�ciency of a Carnot's engine at a particular source and sink

temperature is  .When the sink temperature is reduced by , the

engine e�ciency, becomes . Find the source temperature.

A. 600 K

B. 300 K

C. 373 K

D. None

Answer: A

Watch Video Solution

1

2
100∘C

2

3

3. An ideal refrigerator runs between  and . Find the heat

regected to atomosphere for every joule of work input.

A. 6 J

B. 5 J

−23∘C 27∘C

https://dl.doubtnut.com/l/_Vadv7BVa9NJZ
https://dl.doubtnut.com/l/_T31hpoiSFht5


C. 4 J

D. 3 J

Answer: A

Watch Video Solution

4. Select the incorrect relation. (Where symboles have their usual

meanings):-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CP =
γR

γ − 1

CP − CV = R

ΔU =
PfVf − PiVi

1 − γ

CV =
R

γ − 1

https://dl.doubtnut.com/l/_T31hpoiSFht5
https://dl.doubtnut.com/l/_0VrCshjL4lir
https://dl.doubtnut.com/l/_LC1cwyw5L6W4


5. Select the incorrect statement about the speci�c heat of a gaseous

system :

A. Speci�c heat at no heat exchange condition, 

B. Speci�c heat at constant temperature, 

C. Speci�c heat at constant pressure, 

D. Speci�c heat at constant volume, 

Answer: D

Watch Video Solution

CA = 0

CT = ∞

CP =
γR

γ − 1

CV =
R

γ

6. Work done in the cyclic process shown in �gure is :- 

A. 

B. 

C. 

4P0V0

−4P0V0

− P0V0
22

7

https://dl.doubtnut.com/l/_LC1cwyw5L6W4
https://dl.doubtnut.com/l/_bFJ1o4otVRWQ


D. 

Answer: C

Watch Video Solution

−13P0V0

7. Following �gure shows P-T graph for four processes A, B, C and D. Select

the correct alternative 

A. A-Isobaric process

B. B-Adiabatic process

C. C-Isochoric process

D. D-Isothermal process

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_bFJ1o4otVRWQ
https://dl.doubtnut.com/l/_K8UKWWP5FXDG
https://dl.doubtnut.com/l/_dKXrA1IybyVx


8. For polytropic process  = constant, molar heat capacity  of an

ideal gas is given by:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

PV n (Cm)

CV +
R

1 + x

CP +
R

1 + x

CV +
R

1 − x

CP +
R

1 − x

9. For a certain process pressure of diatomic gas varies according to the

relation , where a is constant. What is the molar heat capacity

of the gas for this process?

A. 

B. 

P = aV 2n

17R
6

6R
17

https://dl.doubtnut.com/l/_dKXrA1IybyVx
https://dl.doubtnut.com/l/_taRYnTou3Crm


C. 

D. 

Answer: A

Watch Video Solution

13R
6

16R
7

10. The temperature inside and outside a refrigerator are 273 K and 300 K

respectively. Assuming that the refrigerator cycle is reversible. For every

joule of work done heat delivered to the surrounding will be nearly :-

A. 11 J

B. 22 J

C. 33 J

D. 50 J

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_taRYnTou3Crm
https://dl.doubtnut.com/l/_6k2fQz3knOZC


11. A box of negligible mass containing 2 moles of an ideal gas of molar

mass M and adiabatic exponent  moves with constant speed v on a

smooth horizontal surface. If the box suddenly stops, then change in

temperature of gas will be :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

γ

(γ − 1)Mv2

4P

γMv2

2R

Mv2

2(γ − 1)R

(y − 1)Mv2

2R

12. Two ideal gases A & B are going through adiabatic process. Choose

the correct option. 

https://dl.doubtnut.com/l/_6k2fQz3knOZC
https://dl.doubtnut.com/l/_nojl1Kc9KzIC
https://dl.doubtnut.com/l/_V883w7t7gc9n


A. both A & B are monoatomic

B. both A & B are diatomic

C. B is diatomic, A is monoatomic

D. B is monoatomic, A is diatomic

Answer: D

Watch Video Solution

13. One mole of hydrogen, assumed to be ideal, is adiabatically expanded

from its initial state  to the �nal state . The

decrease in the internal energy of the gas during this process will be

given by

A. 

B. 

C. 

D. 

(P1, V1, T1) (P2, V2, T2)

CV (T1 − T2)

CP (T1 − T2)

(T1 − T2)
CP + CV

2

(CP − CV )(T1 − T2)

https://dl.doubtnut.com/l/_V883w7t7gc9n
https://dl.doubtnut.com/l/_cSpfY6Hhe8NI


Answer: A

Watch Video Solution

14. One mole of an ideal gas undergoes a process whose molar heat

capacity is 4R and in which work done by gas for small change in

temperature is given by the relation dW=2RdT, then the ratio  is

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

CP

CV

7
5

5

3

3

2

https://dl.doubtnut.com/l/_cSpfY6Hhe8NI
https://dl.doubtnut.com/l/_Rso2BurcbPS4


15. A gas expands such that its initial and �nal temperatures are equal.

Also the process followed by the gas traces a straight line on the 

diagram 

(i) The temperature of the gas remains constant throughout 

(ii) The temperature of the gas �rst increases and then decreases 

(iii) The temperature of the gas �rst decreases and then increases 

(iv) The straight line has negative slope

A. i & ii

B. i & iii

C. ii & iv

D. ii & iii

Answer: C

Watch Video Solution

P − V

https://dl.doubtnut.com/l/_y23WT2gPJbi2


16. One mole of a monoatomic gas is carried along process ABCDEA as

shown in the diagram. Find the net work done by gas :- 

A. 

B. 1J

C. 

D. 0J

Answer: C

Watch Video Solution

J
3

2

J
1

2

17. One mole of an ideal monoatomic gas at temperature  expands

slowly according to the law  = constant. If the �nal temperature is ,

heat supplied to the gas is

A. 

T0

p

V
2T0

RT0

2

https://dl.doubtnut.com/l/_XfxZVKheCXgP
https://dl.doubtnut.com/l/_kyFLhslqT3Pl


B. 

C. 

D. 

Answer: C

Watch Video Solution

RT0

2RT0

RT0
3

2

18. How many times a diatomic gas should be expanded adiabatically so

as to reduce the root mean square velocity to half. :

A. 64

B. 32

C. 16

D. 8

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kyFLhslqT3Pl
https://dl.doubtnut.com/l/_nRLDnrGD5xEV


19. A gas undergoes following process :- 

Compressed to half of the initial volume   

Isothermal expansion to intial volume  

Adiabatic process such that  Select incorrect statement

A. Net heat is released

B. 

C. 

D. 

Answer: D

View Text Solution

Ab → (P ∝ V )

Bc →

CD → PD = PA

ΔUAB < 0

ΔUCD > 0

ΔUAC > 0

20. A diatomic ideal gas is heated at constant at constant volume until

the pressure is doubled and again heated of constant pressure until the

https://dl.doubtnut.com/l/_nRLDnrGD5xEV
https://dl.doubtnut.com/l/_cSRJjfNqK70m
https://dl.doubtnut.com/l/_BjDgn5JR7wmB


volume is doubled. The average molar heat capacity for the whole process

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13R
6

19R
6

23R
6

17R
6

21. In a Carnot engine when  and  its e�ciency is 

 and when  and . Its e�ciency is , then what

is ?

A. 

B. 

C. 

T2 = 0∘C T1 = 200∘C

η1 T1 = 0∘C T2 = − 200∘C η2

η1 /η2

1: 15

1: 1

1: 2

https://dl.doubtnut.com/l/_BjDgn5JR7wmB
https://dl.doubtnut.com/l/_Kxe9FYnVKAND


Basic Maths (Dscillations) (Kinematics of SHM)

D. 

Answer: D

Watch Video Solution

1.73: 1

1. Two particles executing SHM of same frequency, meet at ,

while moving in opposite direction . Phase di�erence between the

particles is

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

x = + A/2

π

6

π

3

5π

6

2π

3

https://dl.doubtnut.com/l/_Kxe9FYnVKAND
https://dl.doubtnut.com/l/_XlvaKobc99ZV


Watch Video Solution

2. A particle is executing SHM with time period T Starting from mean

position, time taken by it to complete  oscillations is,

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5

8

T

12

T

6

5T
12

7T
12

3. A particle executes simple harmonic motion according to equation

. Its time period of oscillation is :-

A. 

4 + 320x = 0
d2x

dt
2

s
2π

5√3

https://dl.doubtnut.com/l/_XlvaKobc99ZV
https://dl.doubtnut.com/l/_REX43aJpHkGk
https://dl.doubtnut.com/l/_DX0vgMUWkizB


B. 

C. 

D. 

Answer: C

Watch Video Solution

s
π

3√2

s
π

2√5

s
2π

√3

4. The plot of velocity (v) versus displacement (x) of a particle executing

simple harmonic motion is shown in �gure. The time period of oscillation

https://dl.doubtnut.com/l/_DX0vgMUWkizB
https://dl.doubtnut.com/l/_oBLJrQt0sqDy


of particle is :- 

A. 

B. s

C. s

D. s

Answer: A

Watch Video Solution

s
π

2

π

2π

3π

https://dl.doubtnut.com/l/_oBLJrQt0sqDy


5. Figure shows the position-time graph of an abject in SHM. The correct

equation representing this motion is :- 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2 sin( t + )
2π

5

π

3

4 sin( t + )
π

5

π

6

4 sin( t + )
π

6

π

3

4 sin( t + )
π

6

π

6

6. A particle executes SHM according to equation

, where t is in seconds. The magnitude of the

velocity of the particle at  will be :-

A. 24.7 cm/s

x = 10(cm)cos[2πt + ]
π

2

t = s
1

6

https://dl.doubtnut.com/l/_ELkUxkcGCTVP
https://dl.doubtnut.com/l/_LZDpc4ftLlVW


B. 20.5 cm/s

C. 28.3 cm/s

D. 31.4 cm/s

Answer: D

Watch Video Solution

7. A particle of mass m in a unidirectional potential �eld have potential

energy , where  and  are positive constants. Find its

time period of oscillations.

A. 

B. 

C. 

D. 

Answer: C

U(x) = α + 2βx2 α β

2π√
2β

m

2π√
m

2β

π√
m

β

π√
β

m

https://dl.doubtnut.com/l/_LZDpc4ftLlVW
https://dl.doubtnut.com/l/_7rxq9b8C4zRW


Watch Video Solution

8. A particle executing S.H.M. has angular frequency  and

amplitude 10 cm �nd (a) the time period (b) the maximum speed ( c ) the

maximum acceleration (d) the speed when the displacement is 6 cm from

the mean postiton ( e ) the speed at s assuming that the motion

starts from rest at t=0

Watch Video Solution

6.28s− 1

t = 1/6

9. A body makes angular simple harmonic motion of amplitude 

and time period . If the body is at a displacement  at

, write the equation giving angular displacement as a function of

time.

Watch Video Solution

π/10rad

0.05s θ = π/10rad

t = 0

https://dl.doubtnut.com/l/_7rxq9b8C4zRW
https://dl.doubtnut.com/l/_aVYZhWOwqbmJ
https://dl.doubtnut.com/l/_wgGLRz4aOt3a


10. The vertical motion of a ship at sea is described by the equation

 , where x is the vertical height of the ship (in meter) above

its mean position. If it oscillates through a height of 1 m

Watch Video Solution

= − 4x
dx

dt
2

11. The equation of motion of a particle of mass  is ,

where  is displacement (in m) from mean position. The frequency of

oscillation is (in Hz)

A. 

B. 2

C. 

D. 

Answer: A

Watch Video Solution

1g + π2x = 0
d2x

dt
2

x

1
2

5√10

1

5√10

https://dl.doubtnut.com/l/_EHJCQoirQ0OK
https://dl.doubtnut.com/l/_mAhdv4rPeYgN


12. The time taken by a particle performing SHM to pass from point A and

B where it is velocities are same is . After another 2 s it returns to B.

The time period oscillation is (in seconds)

A. 2

B. 4

C. 6

D. 8

Answer: D

Watch Video Solution

2: 3

13. The phase di�erence between two  and

to  is

Watch Video Solution

SHMy1 = 10 sin(10πt + )
π

3

y2 = 12 sin(8πt + )
π

4
t = 0.5s

https://dl.doubtnut.com/l/_50zNtyIgszHb
https://dl.doubtnut.com/l/_O2yzQmDBdfZ6


14. A small mass executes linear  about  with amplitude a and

period . Its displacement from  at time  after passing through 

is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

SHM O

T O T /8 O

a

8

a

2√2

a

2

a

√2

15. Two SHM are represcnted by equations

A. ratio of their amplitudes is 1

B. ratio of their time periods 1

y1 = 6 cos(6πt + ), y2 = 3(√3 sin 3πt + cos 3πt)
π

6

https://dl.doubtnut.com/l/_Y4ZwY2A54aGQ
https://dl.doubtnut.com/l/_ABuk7fSBOrQv


C. ratio of their maximum velocities is 1

D. ratio of their maximum accleration is 1

Answer: A

Watch Video Solution

16. The phase di�erence between the displacement and acceleration of a

particle execuliting simple harmonic motion is

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

π/2

π

2π

https://dl.doubtnut.com/l/_ABuk7fSBOrQv
https://dl.doubtnut.com/l/_l0zKdb6Ls56Z
https://dl.doubtnut.com/l/_VaSMxKO9iwYb


17. The acceleration of a particle moving along x-axis is .

It is released from . Here  and  are in S.I units. The motion of

particle will be:

A. periodic, oscillatory but not SHM

B. periodic but not oscillatory

C. oscillatory but not periodic

D. simple harmonic

Answer: D

Watch Video Solution

a = − 100x + 50

x = 2 a x

18. The acceleration of a certain simple harmonic oscillator is given by 

  

The amplitude of the simple harmonic motion is

A. 2.0 m

a = − (35.28m/s2)cos 4.2t

https://dl.doubtnut.com/l/_VaSMxKO9iwYb
https://dl.doubtnut.com/l/_2UQNGxczQeaX


B. 8.4 m

C. 16.8 m

D. 17.64 m

Answer: A

Watch Video Solution

19. A particle executes simple harmonic motion with a period of . At

time , the particle crosses the mean position while at , its

velocity is  amplitude of motion in metre is

A. 

B. 

C. 

D. 

Answer: B

16s

t = 2s t = 4s

4ms− 1

√2/π

32√2/π

24√2/π

4/π

https://dl.doubtnut.com/l/_2UQNGxczQeaX
https://dl.doubtnut.com/l/_omGTx7d7Mf05


Basic Maths (Oscillations) (Energy & spring pendulum)

Watch Video Solution

20. Two particle  and  describe  of same amplitude a same

frequency  along the same straight line .The maximum distance between

the two particles is  The phase di�erence between the two particle is

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

P Q S. H. M.

f

a√2

π/2

π/6

π/3

https://dl.doubtnut.com/l/_omGTx7d7Mf05
https://dl.doubtnut.com/l/_7gk1AZxPn6gQ


1. If particle is excuting simple harmonic motion with time period T, then

the time period of its total mechanical energy is :-

A. Zero

B. T/2

C. 2T

D. In�nite

Answer: D

Watch Video Solution

2. A particle of mass 4kg moves simple harmonically such that its PE (U)

varies with position x, as shown. The period of oscillations is :- 

https://dl.doubtnut.com/l/_Y3mFYNxt9RGQ
https://dl.doubtnut.com/l/_etuP9lP8Xagz


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

s
2π

25

π√2

5

s
4π
5

s
2π√2

5

3. When a mass m attached to a spring it oscillates with period 4s. When

an additional mass of 2 kg is attached to a spring, time period increases

https://dl.doubtnut.com/l/_etuP9lP8Xagz
https://dl.doubtnut.com/l/_j4fqy7rDehPX


by 1s. The value of m is :-

A. 3.5 kg

B. 8.2 kg

C. 4.7 kg

D. 2.6 kg

Answer: A

Watch Video Solution

4. Assertion:- A spring of force constatn k is cut in to two piece having

lengths in the ratio 1:2 The force constant of series combination of the

two parts is   

reason:- The spring connected in series are represented by 

A. A

B. B

C. C

3k
2

k = k1 + k2

https://dl.doubtnut.com/l/_j4fqy7rDehPX
https://dl.doubtnut.com/l/_Kjd4wTz2j9Dn


D. D

Answer: D

Watch Video Solution

5. A linear harmonic oscillator of force constant  and

amplitude  has a total mechanical energy of . Its

A. maximum potential energy is 100 J

B. maximum kinetic energy is 100 J

C. maximum potential energy is 160 J

D. maximum potential energy is zero

Answer: B::C

Watch Video Solution

2 × 106N /m

0.01m 160J

https://dl.doubtnut.com/l/_Kjd4wTz2j9Dn
https://dl.doubtnut.com/l/_goSCnXbKuhR3


6. A particle moving on x - axis has potential energy 

joule along x - axis. The particle is relesed at . The maximum

value of  will be (  is in metre)

A. 5 m

B. 3 m

C. 7 m

D. 8 m

Answer: C

Watch Video Solution

U = 2 − 20x + 5x2

x = − 3

x x

7. The potential energy of a particle executing  change from

maximum to minimum in . Then the time period of  is:

A. 5 s

B. 10 s

SHM

5s SHM

https://dl.doubtnut.com/l/_TxcJXMgsJ77g
https://dl.doubtnut.com/l/_FkpBzK38dTkD


C. 15 s

D. 20 s

Answer: D

Watch Video Solution

8. A particle of mass m performs SHM along a straight line with frequency

f and amplitude A:-

A. The average kinetic energy of the particle is zero

B. The average potential energy is 

C. The frequency of oscillation of kinetic energy is 2f

D. Velocity function leads acceleration by 

Answer: B::C

Watch Video Solution

mπ2f 2A2

π/2

https://dl.doubtnut.com/l/_FkpBzK38dTkD
https://dl.doubtnut.com/l/_x5kgD6C0g0yl
https://dl.doubtnut.com/l/_wU7ZgwgYXNj1


9. Which of the following is correct about a , along a straight line?

A. Ratio of acceleration to velocity is constant.

B. Ratio of acceleration to potential energy is constant.

C. Ratio of acceleration to displacement from the mean position is

constant.

D. Ratio of accleration to kinetic energy is constant.

Answer: C

Watch Video Solution

SHM

10. Two identical spring of constant K are connected in series and parallel

as shown in �gure. A mass is suspended from them. The ratio of their

https://dl.doubtnut.com/l/_wU7ZgwgYXNj1
https://dl.doubtnut.com/l/_9P7stomdhmEx


frequencies of vertical oscillations will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 1

1: 1

1: 2

4: 1

https://dl.doubtnut.com/l/_9P7stomdhmEx


11. A force of 6.4 N stretches a vertical spring by 0.1m. Find the mass that

must be suspended from the spring so that it oscillates with a period of

  

second.

A. 

B. 

C. 1 kg

D. 10 kg

Answer: C

Watch Video Solution

π/4

kg
π

4

kg
4
π

12. Four massless springs whose force constants are 2k, 2k, k and 2k

respectively are attached to a mass M kept on a frictionless plane (as

https://dl.doubtnut.com/l/_orRyEIHmjpx0
https://dl.doubtnut.com/l/_Mto1BpcUGomh


shown in �gure). If the mass M is displaced in the horizontal direction. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
1

2π

k

4M

√
1

2π

4k

M

√
1

2π

k

7M

√
1

2π

7k

M

13. A system is shown in the �gure. The time period for small oscillations

of the two bolcks will be :- 

https://dl.doubtnut.com/l/_Mto1BpcUGomh
https://dl.doubtnut.com/l/_UOVOC886XoDN


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2π√
3m

k

2π√
3m

2k

2π√
3m

4k

2π√
3m

8k

14. In a horizontal spring - mass system mass  is released after being

displaced towards right by some distance  on a friction-less surface.

The phase angle of motion in radian when it is �rst time passing through

equilibrium position is equal to 

m

t = 0

https://dl.doubtnut.com/l/_UOVOC886XoDN
https://dl.doubtnut.com/l/_V8CZL7V1xg1k


A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

π/2

π

3π/2

15.  mass  is suspended from a light spring. An additional mass 

added to it displaces the spring further by distance  then its time period

is

A. 

B. 

C. 

D. 

A M m

x

T = 2π√
mg

x(M + m)

T = 2π√
(M + m)x

mg

T = √
π

2
m

x(M + m)

T = 2π√
M + m

mgx

https://dl.doubtnut.com/l/_V8CZL7V1xg1k
https://dl.doubtnut.com/l/_d7OUWzRJfTlO


Answer: B

Watch Video Solution

16. A smooth inclined plane having angle of inclination  with

horizontal has a mass  held by a spring which is �xed at the upper

end as hwon in �gure. If the mass is taken  up along the surface of

the inclined plane, the tension in the soring reduces to zero. If the mass

is then released, the angular frequency of oscillation in radian per second

is 

A. 7

30∘

2.5kg

2.5cm

https://dl.doubtnut.com/l/_d7OUWzRJfTlO
https://dl.doubtnut.com/l/_pCz0aAwTTo27


Basic Maths (Oscillations) (Simple pendulum and types of SHM)

B. 14

C. 0.7

D. 1.4

Answer: B

Watch Video Solution

1. Two pendulums of length 1.21 m and 1.0 m starts vibrationg. At some

instant, the two are in the mean position in same phase. After how many

vibrations of the longer pendulum, the two will be in phase ?

A. 10

B. 11

C. 20

D. 21

https://dl.doubtnut.com/l/_pCz0aAwTTo27
https://dl.doubtnut.com/l/_EyFo773lel71


Answer: A

Watch Video Solution

2. The length of a simple pendulum is increased by 44%. The percentage

increase in its time period will be

A. 96s

B. 58s

C. 82s

D. 72s

Answer: D

Watch Video Solution

3. A solid cylinder of denisty , cross-section area A and length  �oats in

a liquid  with its axis vertical, as shown. If it is slightly displaced

ρ0 l

ρ( > ρ0

https://dl.doubtnut.com/l/_EyFo773lel71
https://dl.doubtnut.com/l/_dVlnMrSdhMCk
https://dl.doubtnut.com/l/_CMlfLqqMFM0P


downward and released, the time period will be : 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2π√
l

g

2π√
ρ0l

ρg

2π√
ρl

ρ0g

2π√
l

2g

4. A 100 g mass stretches a particular spring by 9.8 cm, when suspended

vertically from it. How large a mass must be attached to the spring if the

period of vibration is to be 6.28 s?

A. 1000g

B. 105g

https://dl.doubtnut.com/l/_CMlfLqqMFM0P
https://dl.doubtnut.com/l/_uT8eP0dR3AtJ


C. 

D. 

Answer: D

Watch Video Solution

107g

104g

5. When a block of mass m is suspended separately by two di�erent

springs have time period . If same mass is connected to

parallel combination of both springs, then its time period is given by :-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t1  and t2

t1t2

t1 + t2

t1t2

√t2
1 + t2

2

√
t1t2

t1 + t2

t1 + t2

https://dl.doubtnut.com/l/_uT8eP0dR3AtJ
https://dl.doubtnut.com/l/_kPbzEoKNHas7


6. In forced oscillations , a particle oscillates simple harmonically with a

frequency equal to

A. Frequency of driving force

B. Natural frequency of body

C. Di�erence of frequency of driving force and natural frequency

D. Mean of frequency of driving force and natural frequency

Answer: A

Watch Video Solution

7. A simple pendulum of length 40 cm oscillates with an angular

amplitude of 0.04 rad. Find a. the time period b. the linear amplitude of

the bob, c. The speed of the bob when the strig makes 0.02 rad with the

vertical and d. the angular acceleration when the bob is in moemntary

rest. Take .g = 10ms− 2

https://dl.doubtnut.com/l/_kPbzEoKNHas7
https://dl.doubtnut.com/l/_J8XqrSOcgULW
https://dl.doubtnut.com/l/_RcWWLIFYAd0G


A. The time period

B. The linear amplitude of the bob

C. The speed of the bob when the string makes 0.02 rad with the

vertical

D. The angular acceleration when the bob is in momentary rest (take

)

Answer: A::B::C::D

Watch Video Solution

g = 10m/s2

8. The time period and the amplitude of a simple pendulum are 4 seconds

and 0.20 meter respectively. If the displacement is 0.1 meter at time t=0,

the equation on its displacement is represented by :-

A. 

B. 

C. 

y = 0.2 sin(0.5πt)

y = 0.1 sin(0.5πt + )
π

6

y = 0.1 sin(πt + )
π

6

https://dl.doubtnut.com/l/_RcWWLIFYAd0G
https://dl.doubtnut.com/l/_hO0tZZNzpIo8


D. 

Answer: D

Watch Video Solution

Y = 0.2 sin(0.5πt + )
π

6

9. A simple pendulum of length 1m is attached to the ceiling of an

elevator which is accelerating upward at the rate of . Its frequency

is approximately :-

A. 2 Hz

B. 1.5 Hz

C. 5 Hz

D. 0.5 Hz

Answer: D

Watch Video Solution

1m/s2

https://dl.doubtnut.com/l/_hO0tZZNzpIo8
https://dl.doubtnut.com/l/_6MM0QHaZqYh2
https://dl.doubtnut.com/l/_TVKZx9wL303U


10. A pendulum has a period  for small osillations. An obstacle is placed

directly beneath the pivot, so that only the lowest one - quarter of the

string can follow the pendulum bob when it swings to the left of its

resting position. The pendulum is released from rest at a certain point.

How long will it take to return to that point again ? In answering this

question, you may assume that the angle between the moving string and

the vertical stays small throughout the motion. 

T

https://dl.doubtnut.com/l/_TVKZx9wL303U


A. T

B. T/2

C. 3T/4

D. T/4

Answer: C

Watch Video Solution

11. The bob of a simple pendulum is a spherical hollow ball �lled with

water. A plugged hole near the bottom of the oscillating bob gets

suddenly unplugged. During observation, till water is coming out, the

time period of lscillation would.

A. remain unchanged

B. increase towards a saturation value

C. �rst increase and then decrease to the original value

D. �rst decrease and then increase to the original value

https://dl.doubtnut.com/l/_TVKZx9wL303U
https://dl.doubtnut.com/l/_ALF9Fw8gGMRB


Answer: C

Watch Video Solution

12. Choose the correct statement :-

A. Time period of a simple pendulum depends on amplitude.

B. Time shown by a spring watch varies with acceleration due to

gravity g.

C. In a simple pendulum, time period varies linearly with the length of

the pendulum.

D. The graph between length of the pendulum and time period is a

parabola.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ALF9Fw8gGMRB
https://dl.doubtnut.com/l/_sdS6EMiXBAIG
https://dl.doubtnut.com/l/_9JvdsRXC2Vwv


13. A simple pendulum has a time period T in vacuum. Its time period

when it is completely immersed in a liquid of density one-eight of the

density of material of the bob is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√ T
7
8

√ T
5

8

√ T
3

8

√ T
8

7

14. The time period of a simple pendulum in a stationary train is T. The

time period of a mass attached to a spring is also T. The train accelerates

at the rate . If the new time periods of the pendulum and spring

be  and  respectively, then :-

A. 

5m/s2

TP TS

TP = TS

https://dl.doubtnut.com/l/_9JvdsRXC2Vwv
https://dl.doubtnut.com/l/_tOQXEs6KXswU


B. 

C. 

D. Cannot be predicted

Answer: C

View Text Solution

TP > TS

TP < TS

15. The amplitude of damped oscillator becomes  in . Its amplitude

after  is  times the original. The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

3
2s

6s 1/n n

32

3√2

3√3

33

https://dl.doubtnut.com/l/_tOQXEs6KXswU
https://dl.doubtnut.com/l/_o7fl2bbVbWir


16. Amplitude of a damped oscillator decreases up to 0.6 times of its

initial value in 5 seconds. In next 10 seconds, it decreases upto  times

of its intial value where  is equal to ?

A. 0.729

B. 0.6

C. 0.7

D. 0.81

Answer: A

Watch Video Solution

'α'

'α'

17. A simple pendulm has a length L and a bob of mass M. The bob is

vibrating with amplitude a .What is the maximum tension in the string?

A. mg

https://dl.doubtnut.com/l/_o7fl2bbVbWir
https://dl.doubtnut.com/l/_ez06cWHiDpVr
https://dl.doubtnut.com/l/_aI3N6lhswTcy


Basic Maths (Wave Motion & Dopplers E�ect) (Fundamental)

B. 

C. 

D. 

Answer: B

Watch Video Solution

mg[1 + ( )
2
]

a

L

mg[1 + ( )]
2a

2L

mg[1 + ( )]
2a

L

1. Let speed of sound waves in hydrogen gas at room temperature is .

What will be the speed of sound waves in a room which contains an

equimolar mixture of hydrogen and 'He' at same temperature :-

A. 

B. 

C. 

D. None

v0

√ v0
5

7

√ v0
7
5

√ v0
2

5

https://dl.doubtnut.com/l/_aI3N6lhswTcy
https://dl.doubtnut.com/l/_ZzWHUQb4jHsY


Answer: A

Watch Video Solution

2. If the intensity of sound is increased by a factor of 30, by how many

decibels in the sound level increased :-

A. 14.77 Db

B. 14.50 dB

C. 14.0 Db

D. None

Answer: A

Watch Video Solution

3. A travelling wave pulse is given by 

  y =
4

3x2 + 48t2 + 24xt + 2

https://dl.doubtnut.com/l/_ZzWHUQb4jHsY
https://dl.doubtnut.com/l/_cP7YamQ8OnId
https://dl.doubtnut.com/l/_k9M9G6ewHbhb


where x and y are in metre and t is in second. The velocity of wave is :-

A. 4 m/s

B. 2 m/s

C. 8 m/s

D. 12 m/s

Answer: A

Watch Video Solution

4. The wave function of a pulse is given by  where x and y

are in metre and t is in second :- 

(i) Identify the direction of propagation 

(ii) Determine the wave velocity of the pulse

Watch Video Solution

y =
5

(4x + 6t)2

https://dl.doubtnut.com/l/_k9M9G6ewHbhb
https://dl.doubtnut.com/l/_4kXNKrLYNEaJ


5. two particle of medium disturbed by the wave propagation are at

. The respective displacement (in cm) of the

particles can be given by the equation: 

 the wave velocity is

A. 16 cm/sec

B. 24 cm/sec

C. 12 cm/sec

D. 8 cm/sec

Answer: B

Watch Video Solution

x1 = 0 and x2 = 1cm

y1 = 2 sin 3πt, y2 sin(3πt − π/8)

6. Two small boats are  apart on a lake. Each pops up and down with

a period of 4.0 seconds due to wave motion on the surface of water.

When one boat is at its highest point, the other boat is its lowest point.

10m

https://dl.doubtnut.com/l/_5GMIqWMLz5vr
https://dl.doubtnut.com/l/_BoYmBAQhjFRv


Both boats are always within a single cycle of the waves. The speed of the

waves is:

A. 2.5 m/s

B. 5.0 m/s

C. 14 m/s

D. 40 m/s

Answer: B

Watch Video Solution

7. A uniform rope of mass M=0.1kg and length L=10m hangs from the

celling.  :-

A. Speed of the transverse wave in the rope increases linearly from top

to the bottom

[g = 10m/s2]

https://dl.doubtnut.com/l/_BoYmBAQhjFRv
https://dl.doubtnut.com/l/_9oggRuACDaeY


B. Speed of the transverse wave in the rope decreases linearly from

bottom to the top

C. Speed of the transverse wave in the rop ramain constant along the

length of the rope

D. Time taken by the transverse wave to travel the full length of the

rope is 2 sec

Answer: D

Watch Video Solution

8. A uniform rope of length  and mass  hangs vertically from a

rigid support. A block of mass  is attached to the free end of the rope.

A transverse pulse of wavelength  is produced at the lower end of

the rope. What is the wavelength of the pulse when it reaches the top of

the rope?

A. 0.012m

12m 6kg

2kg

0.06m

https://dl.doubtnut.com/l/_9oggRuACDaeY
https://dl.doubtnut.com/l/_nXVX6nEGRAhK


B. 0.06m

C. 0.24m

D. 0.12m

Answer: D

Watch Video Solution

9. The displacement wave in a string is 

where x is in centimetres and t in seconds. The velocity and wavelength of

the wave is :-

A. 2 cm, 100 

B. 10 cm, 50 

C. 20 cm, 2

D. 2 m, 100

Answer: A

y = (3cm)sin 6.28(0.5x − 50t)

cms− 1

cms− 1

ms− 1

ms− 1

https://dl.doubtnut.com/l/_nXVX6nEGRAhK
https://dl.doubtnut.com/l/_JBhcrhubshuB


Watch Video Solution

10. Graph shows three waves that are separately sent along a string that

is stretched under a certain tension along x-axis. If  are

their angular frequencies, respectively, then: 

A. 

B. 

C. 

D. 

Answer: A

W h Vid S l i

ω1, ω2 and ω3

ω1 = ω3 > omη2

ω1 > ω2ω3

ω1 > ω1 = ω2

ω1 = ω2 = ω3

https://dl.doubtnut.com/l/_JBhcrhubshuB
https://dl.doubtnut.com/l/_TbOKtm2lVzSt


Watch Video Solution

11. The following �gure depicts a wave travelling in a medium. Which pari

of particles are in phase:- 

A. A and D

B. B and F

C. C and E

D. B and G

Answer: D

Watch Video Solution

12. A transverse periodic wave ona strin with a linear mass density of

0.200kg/m is described by the following equations 

https://dl.doubtnut.com/l/_TbOKtm2lVzSt
https://dl.doubtnut.com/l/_fhucrN9Eow6o
https://dl.doubtnut.com/l/_ueWZP0PBCfw9


  

where x and y in metres and t is in seconds. Tension in the string is

A. 32 N

B. 42 N

C. 66 N

D. 80 N

Answer: D

Watch Video Solution

y = 0.05 sin(420t − 21.0x)

13. Under similar conditions of temperature and pressure, In which of the

following gases the velocity of sound will be largest :-

A. 

B. 

C. He

H2

N2

https://dl.doubtnut.com/l/_ueWZP0PBCfw9
https://dl.doubtnut.com/l/_F69meCfKJoed


D. 

Answer: A

Watch Video Solution

CO2

14. Which of the following is/are correct :-

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_F69meCfKJoed
https://dl.doubtnut.com/l/_Jc9EhyXwreAb


15. The velocity of sound in a gas at temperature  is  then in the

same ahs its velocity will be  at temperature.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

27∘C V

2V

54∘C

327∘C

927∘C

108∘C

16. The frequency of a tunning fork is 384 per second and velocity of

sound in air is 352 m/s . How far the sound has traversed while fork

completes 36 vibration

A. 33m

B. 16.5 m

https://dl.doubtnut.com/l/_92oJWCthKYuF
https://dl.doubtnut.com/l/_UUNBR9tOgJZd


C. 11 m

D. 22 m

Answer: A

Watch Video Solution

17. Ultrasonic, infrasonic and audio waves travel though a medium with

speeds  and  respectively then :-

A.  are equal

B. 

C. 

D. 

Answer: A

Watch Video Solution

Vu, Vi Va

Vu, Vi  and Va

Vu > Va > Vi

Vu < Va < Vi

Va < Vu  and Vu ≈ Vi

https://dl.doubtnut.com/l/_UUNBR9tOgJZd
https://dl.doubtnut.com/l/_l7TsUvrmoirS
https://dl.doubtnut.com/l/_Q2DdIoId8rj2


18. Consider a wave represented by  where y is in

millimetres, x in metres and t in second. Which of following are true?

A. the wave is a standing wave

B. the speed of the wave is 50/7 

C. the frequency of oscillation is  Hz

D. two nearest points in the same phase have separation 

Answer: B::D

Watch Video Solution

y = cos(500t − 70x)

ms− 1

500 × 2π

20π/7cm

19. The frequency of a man's voice is 300 Hz and its wavelength is 1 meter.

If the wavelength of a child's voice is 1.5 m, then the frequency of the

child's voice is"

A. 200 Hz

B. 150 Hz

https://dl.doubtnut.com/l/_Q2DdIoId8rj2
https://dl.doubtnut.com/l/_4aZgqHAQi9XU


C. 400 Hz

D. 450 Hz

Answer: A

Watch Video Solution

20. A light pointer �xed to one prong of a tuning fork touches gnetly a

smoked vertical plate. The fork is set vibrating and the plate is allowed to

fall freely. 8 complete oscilllations are counted when the plate falls

through 10cm.What is the frequency of the tuning fork?

A. 112 Hz

B. 56 Hz

C. 8/7 Hz

D. 7/8 Hz

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_4aZgqHAQi9XU
https://dl.doubtnut.com/l/_GnXORPFmdPf3


Watch Video Solution

21. Which of the following expressions is that of a simpleharmonic

progressive wave ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A sinωt

A sinωt cos kx

A sin(ωt − kx)

A cos kx

22. If the density of air at NTP is  and , then the

velocity of sound in air at NTP is :

A. 102.3 m/s

1.293kg/m3 γ = 1.41

https://dl.doubtnut.com/l/_GnXORPFmdPf3
https://dl.doubtnut.com/l/_a3HQmHyqD0G9
https://dl.doubtnut.com/l/_hJRRuR4DaiYR


B. 252.3 m/s

C. 332.3 m/s

D. 432.3 m/s

Answer: C

Watch Video Solution

23. Light can travel in vacuum whereas sound can not do so. Why?

A. speed of sound is vertymuch slower than light

B. light waves are electromagnetic in nature

C. sound waves are electromagnetic in nature

D. light waves are not electromagnetic in nature

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hJRRuR4DaiYR
https://dl.doubtnut.com/l/_RIGTxTPL6YWy


Basic Maths (Wave Motion & Dopplers E�ect) (Superposition of waves

interfarence, beats)

1. Four tuning forks of frequencies 200,201,204 and 206 Hz are sounded

together. The beat frequency will be

A. 6

B. 12

C. 15

D. None of these

Answer: B

Watch Video Solution

2.  are two choerent sources of sound located along x-axis

separated by  where  is wavelength of sond emitted by them. Number

of maximum located on the elliptical boundary around it will be :- 

S1, S2

4γ γ

https://dl.doubtnut.com/l/_NTP0QEfqtpjP
https://dl.doubtnut.com/l/_uifDJ9gVpJV9


A. 16

B. 12

C. 8

D. 4

Answer: A

Watch Video Solution

3. Three waves producing displacement in the same direction of same

frequency and of amplitudes  m arrive at a point

with successive phase di�erence of . The amplitude of the resultant

wave is :--

A. 

B. 

C. 

D. 1

10ηm, 4ηm  and 7η

π/2

2ηm

7ηm

5ηm

https://dl.doubtnut.com/l/_uifDJ9gVpJV9
https://dl.doubtnut.com/l/_PA7CXk0bZBpk


Answer: C

Watch Video Solution

4. Two coherent sources of di�erent intensities send waves which

interfere. The ratio of maximum intensity to the minimum intensity is .

The intensities of the sources are in the ratio

Watch Video Solution

25

5. If two tuning fork A and B are sounded together they produce 4 beats

per second. A is then slightly loaded with wax, they produce 2 beats when

sounded again. The frequency of A is 256. The frequency of B will be

A. 250 Hz

B. 252 Hz

C. 260 Hz

D. 262 Hz

https://dl.doubtnut.com/l/_PA7CXk0bZBpk
https://dl.doubtnut.com/l/_Yh7KTPZogzyL
https://dl.doubtnut.com/l/_qDrMNmgj614j


Answer: B

Watch Video Solution

6. When two progressive waves of intensity  and  but slightly di�erent

frequencies superpose, the resultant intensity �utuates between :-

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

I1 I2

(√I1 + √I2)
2

 and (√I1 − √I2)
2

(√I1 + √I2)  and (√I1 − √I2)

(I1 + I2)  and (√I1 − √I2)

and
I1

I2

I2

I1

7. Vibrating tuning fork of frequency  is placed near the open end of a

long cylindrical tube. The tube has a side opening and is �tted with a

n

https://dl.doubtnut.com/l/_qDrMNmgj614j
https://dl.doubtnut.com/l/_9TVIeP9u8SWm
https://dl.doubtnut.com/l/_SVD14dkHl5Ll


movable re�ecting piston. As the piston is moved through , the

intensity of sound changes from a maximum to minimum. If the speed of

sound is . Then  is  

A. 500 Hz

B. 1000 Hz

C. 2000 Hz

D. 4000 Hz

Answer: B

Watch Video Solution

8.75cm

350m/s n

https://dl.doubtnut.com/l/_SVD14dkHl5Ll
https://dl.doubtnut.com/l/_7VO46gIP1TQz


8. Two waves are given by  and .

The phase di�erence between the two waves is -

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y1 = a sin(ωt − kx) y2 = a cos(ωt − kx)

(λ/2π)ϕ

( )λ
ϕ + (π/2)

2π

(ϕ − )
2π

λ

π

2

ϕ
2π

λ

9. Two pulse in a stretched string whose centers are initially  apart

are moving towards each other as shown in the �gure. The speed of each

8cm

https://dl.doubtnut.com/l/_7VO46gIP1TQz
https://dl.doubtnut.com/l/_Sz5GmeJ5VfpK


pulse is . After , the total energy of the pulse will be 

A. zero

B. purely kinetic

C. purely potential

D. partly kinetic and partly potential

Answer: B

Watch Video Solution

2cm/s 2 seconds

https://dl.doubtnut.com/l/_Sz5GmeJ5VfpK


10. Two turning forks of frequencies  and  produces n beats per

second. If  and n are known,  may be given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

n1 n2

n2 n1

+ n2
n2

n

n2n

n2 ± n

− n2
n2

n

11. In the �gure , the intensity of waves arriving at D from two coherent

soucrces . The wavelength of the wave is  .s1 and s2isI0 λ = 4m

https://dl.doubtnut.com/l/_vf4r3rA6Rm7Y
https://dl.doubtnut.com/l/_kPs6gJO4xVTn


Resultant intensity at D will be 

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

4I0

I0

2I0

12. When a guitar is sounded with a 440 Hz tuning fork, a beat frequency

of 5 Hz is heard. If the experiment is repeated with a tuning fork of 437

https://dl.doubtnut.com/l/_kPs6gJO4xVTn
https://dl.doubtnut.com/l/_H52Bpjk78L23


Hz, the beat frequency is 8 Hz. The string frequency (in Hz) is :-

A. 445

B. 435

C. 429

D. 448

Answer: A

Watch Video Solution

13. If two waves of same frequency and same amplitude superimpose and

produce third wave of same amplitude, then waves di�er in phase by –

A. 

B. 

C. 

D. 

π

2π/3

π/3

3π

https://dl.doubtnut.com/l/_H52Bpjk78L23
https://dl.doubtnut.com/l/_2bkQjk4ut90Y


Answer: B

Watch Video Solution

14. Two waves are represented by:  and .

Then :

A. beat frequency is 4 Hz and the ratio of maximum to minimum

intensity is 49 : 1

B. beat frequency is 2 Hz and the ratio of maximum to minimum

intensity is 49 : 1

C. beat frequency is 2 Hz and the ratio of maximum to minimum

intensity is 1 : 49

D. beat frequency is 4 Hz and the ratio of maximum to minimum

intensity is 1 : 49

Answer: B

h id l i

y1 = 4 sin 404πt y2 = 3 sin 400πt

https://dl.doubtnut.com/l/_2bkQjk4ut90Y
https://dl.doubtnut.com/l/_4nXDKVltw5Em


Basic Maths (Wave Motion & Dopplers E�ect) (Stationary waves & doppler

e�ect, beats)

Watch Video Solution

15. 41 tuning forks are arranged such that every fork gives 5 beats with

the next. The last fork has a frequency that is double of the �rst. The

frequency of the �rst fork is :-

A. 200

B. 400

C. 205

D. 210

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_4nXDKVltw5Em
https://dl.doubtnut.com/l/_g9QNl9tVeP4o


1. The frequency of a radar is 780 MHz. After getting re�ected from an

approaching aeroplane, the apparent frequency is more than the actual

frequency by 2.6 kHz. The aeroplane has a speed of

A. 0.25 km/s

B. 0.5 km/s

C. 1.0 km/s

D. 2.0 km/s

Answer: B

Watch Video Solution

2. A locomotive approaching a crossing at a speed of 20  sounds a

whistle of frequency 640 Hz when 1 km from the crossing. There is no

wind and the speed of sound in air is 330 . What frequency is heard

by an observer  km on the straight road from the crossing at right

ms− 1

ms− 1

√3

https://dl.doubtnut.com/l/_Q7owETbXp0uM
https://dl.doubtnut.com/l/_8Jbs8oKdJxqU


angle :- 

A. 600 Hz

B. 630 Hz

C. 660 Hz

D. 720 Hz

Answer: C

Watch Video Solution

3. An aluminium rod having a length 100 cm is clamped at its middle

point and set into longitudinal vibrations. Let the rod vibrate in its

fundamental mode. The density of aluminium is 2600  and its

Young's modulus is . The frequency of the sound

produced is :-

A. 1250 Hz

kg/m3

7.8 × 1010N /m2

https://dl.doubtnut.com/l/_8Jbs8oKdJxqU
https://dl.doubtnut.com/l/_Tzh3TOd8F4sc


B. 2740 Hz

C. 2350 Hz

D. 1685 Hz

Answer: B

Watch Video Solution

4. A column of air at  and a tuning fork produce  beats per second

when sounded together. As the temperature of the air column is

decreased, the number of beats per second tends to decrease and when

the temperature is  the two produce  beat per second. Find the

frequency of the tuning fork.

A. 100 Hz

B. 75 Hz

C. 150 Hz

D. 50 Hz

51∘C 4

16∘C 1

https://dl.doubtnut.com/l/_Tzh3TOd8F4sc
https://dl.doubtnut.com/l/_ltGjG2nr0j2n


Answer: D

Watch Video Solution

5. A uniform string resonates with a tuning fork, at a maximum tension of

32 N. If it is divided into two segments by placing a wedge at a distance

one fourth of length from one end, then resonance frequency will occur

at a maximum value of tension :-

A. 2 N

B. 4 N

C. 8 N

D. 16 N

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ltGjG2nr0j2n
https://dl.doubtnut.com/l/_ScCU7IzFn0ir


6. If in a stationary wave the amplitude corresponding to antinode is 4

cm, then the amplitude corresponding to a particle of medium located

exactly midway between a node and an antinode is :-

A. 2 cm

B. 

C. 

D. 1.5 cm

Answer: B

Watch Video Solution

2√2cm

√2cm

7. What is the phase di�erence between the displacement wave and

pressure wave in sound wave :-

A. Zero

B. 
π

2

https://dl.doubtnut.com/l/_JoZfCrXVQbQH
https://dl.doubtnut.com/l/_vrtCBbD3z5S8


C. 

D. 

Answer: B

Watch Video Solution

π

π

4

8. A wire of length l having tension T and radius  vibrates with

fundamental frequency . Another wire of the same metal with length 

having tension  and radius  will vibrate with fundamental frequency :

A. f

B. 2f

C. 

D. 

Answer: C

Watch Video Solution

r

f 2l

2T 2r

f

2√2

√2
f

2

https://dl.doubtnut.com/l/_vrtCBbD3z5S8
https://dl.doubtnut.com/l/_QcFMltunNVbe


9. Equation of a standing wave is generally expressed as

. In the equation quantity  represents

A. the transverse speed of the particles of the string

B. the speed of either of the component wave

C. the speed of the stnding wave

D. a quantity that is independent of the properties of the string.

Answer: B

Watch Video Solution

y = 2A sinωt cos kx
ω

k

10. Two vibrating strings of same material stretched under same tension

and vibrating with same frequency in the same overtone have radii 2r and

r. Then the ratio of their lengths is:

A. 1: 2

https://dl.doubtnut.com/l/_QcFMltunNVbe
https://dl.doubtnut.com/l/_gigloyEn5u8P
https://dl.doubtnut.com/l/_nazzhK9YBY0E


B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 4

1: 3

2: 3

11. The wave-function for a certain standing wave on a string �xed at both

ends is  where  and  are in

centimeters and  is seconds. The shortest possible length of the string is

:

A. 126 cm

B. 160 cm

C. 40 cm

D. 80 cm

y(x, t) = 0.5 sin(0.025πx)cos 500t x y

t

https://dl.doubtnut.com/l/_nazzhK9YBY0E
https://dl.doubtnut.com/l/_T3GHoozAxEw8


Answer: C

Watch Video Solution

12. In a standing transerse wave on a string :

A. In one time period all the particles are simultaneously at rest once

B. All the particles must be at their positive extremes once in a time

period

C. All the particles may be at their positive extremes simulanecously

once in a time period.

D. All the particles are never at rest

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_T3GHoozAxEw8
https://dl.doubtnut.com/l/_ATi2wGaKa0gn


13. A string vibrates in 5 segments to a frequency of 480 Hz. The

frequency that will cause it to vibrate in 2 segments will be

A. 96 Hz

B. 192 Hz

C. 1200 Hz

D. 2400 Hz

Answer: B

Watch Video Solution

14. A 2.0m long string with a linear mass density of 

and tension 52N has both of its ends �xed. It vibrates in a standing wave

patten with four antinodes. Frequency of the vibraion is :-

A. 75 Hz

B. 150 Hz

5.2 × 10− 3kgm− 1

https://dl.doubtnut.com/l/_gbaQKXB0VTiH
https://dl.doubtnut.com/l/_5f4TyYFvQU6s


C. 100 Hz

D. 50 Hz

Answer: C

Watch Video Solution

15. A wave is given by the equation 

  

Find the loop length , frequency , velocity and maximum amplitude of the

stationary wave produced.

A. 20 units and 30 units

B. 20 units and 25 units

C. 30 units and 20 units

D. 25 units and 20 units

Answer: B

W t h Vid S l ti

y = 10 sin 2π(100t − 0.02x) + 10 sin 2π(100t + 0.02x)

https://dl.doubtnut.com/l/_5f4TyYFvQU6s
https://dl.doubtnut.com/l/_uy2De4cwp2NY


Watch Video Solution

16. In case of closed organ pipe, which harmonin the  overtone will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

pth

2p + 1

2p − 1

p + 1

p − 1

17. An organ pipe of length  is open at one end and closed at other end.

The wavelengths of the three lowest resonating frequencies that can be

produced by this pipe are

A. 4L, 2L, L

L

https://dl.doubtnut.com/l/_uy2De4cwp2NY
https://dl.doubtnut.com/l/_3khSx8Wtb7tn
https://dl.doubtnut.com/l/_PS60ViwCj03c


B. 2L, L, L/2

C. 2L, L, 2L/3

D. 4L, 4L/3, 4L/5

Answer: D

Watch Video Solution

18. The �rst resonance length of a resonance tube is  and the

second resonance length is  . The third resonance length of the

tube will be

A. 200 cm

B. 202 cm

C. 203 cm

D. 204 cm

Answer: D

40cm

122cm

https://dl.doubtnut.com/l/_PS60ViwCj03c
https://dl.doubtnut.com/l/_gvDLSyRij1Hv


Watch Video Solution

19. A man sitting in a moving train hears the whistle of the engine. The

frequency of the whistle is 600 Hz

A. The apparent frequency as heard by him is smaller than 600 Hz

B. The apparent frequency is larger than 600 Hz

C. The frequency as heard by him is 600 Hz

D. none of the above

Answer: C

Watch Video Solution

20. A whistle of frequency 500 Hz tied to the end of a string of length 1.2

m revolves at 400 rev / min . A listener standing some distance away in

the plane of rotation of whistle hears frequencies in the range (speed of

sound = 340 m / s )

https://dl.doubtnut.com/l/_gvDLSyRij1Hv
https://dl.doubtnut.com/l/_72X8HR3MTNpH
https://dl.doubtnut.com/l/_sWgJZHWOtIRV


A. 436 to 586

B. 426 to 574

C. 426 to 584

D. 436 to 674

Answer: A

Watch Video Solution

21. A train moves towards a stationary observer with speed 34 m/s. The

train sounds a whistle and its frequency registered by the observer is .

If the speed of train is reduced to 17 m/s, the frequency registered is . If

speed fo sound is 340 m/s, then the ratio  is :

A. 18/19

B. 

C. 2

D. 19/18

f1

f2

f1 /f2

1/2

https://dl.doubtnut.com/l/_sWgJZHWOtIRV
https://dl.doubtnut.com/l/_1vT113sucYKq


Answer: D

Watch Video Solution

22. If source and observer both are relatively at rest and if speed of sound

is increased then frequency heard by observer will

A. Increases

B. Decreases

C. Can not be predicted

D. Will not change

Answer: D

Watch Video Solution

23. A small source of sound moves on a circle as shown in �gure and an

observer is sitting at O. Let  be the frequencies heard when thev1, v2, v3

https://dl.doubtnut.com/l/_1vT113sucYKq
https://dl.doubtnut.com/l/_EQh1ynUJDi5T
https://dl.doubtnut.com/l/_hSuT3qGUV0Mn


source is at A,B and C respectively. 

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n1 > n2 > n3

n2 > n3 > n1

n1 = n2 > n3

n2 > n1 > n3

24. An observer moves towards a stationary source of sound, with a

velocity one-�fth of the velocity of sound. What is the percentage

increase in the apparent frequency?

https://dl.doubtnut.com/l/_hSuT3qGUV0Mn
https://dl.doubtnut.com/l/_vVKNqWbTIdEr


A. 

B. 

C. zero

D. 

Answer: B

Watch Video Solution

5 %

20 %

0.5 %

25. The length of a sonometer wire is 1.25m and density . It

can bear a stress of  without exceeding the elastic limit.

The fundamental frequency that can be produced in the wire, is :-

A. 100 Hz

B. 80 Hz

C. 200 Hz

D. 250 Hz

8 × 103kg/m3

3.2 × 108N /m2

https://dl.doubtnut.com/l/_vVKNqWbTIdEr
https://dl.doubtnut.com/l/_y3QcKYcQ0wql


Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_y3QcKYcQ0wql

