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Work by 3D/2D Force



A force F = (2x Î + 4yĴ - 3z k) is acted upon a 

particle which moves from (1,-1,2) to (-1,1,-2). Find 

the work done on this particle by the force.

(a) 0          (b) +3 J         (c) -3 J           (d) 3/2 J





Work Done by Friction



Work done by friction can be

A) Positive

B) Negative

C) Zero

D) All of the above



Work Done by Friction



A 40 kg slab rests on a frictionless floor. A 10 kg 

block rests on top of the slab as shown in the figure. 

The coefficient of static friction between the block 

and slab is 0.60 and coefficient of kinetic friction is 

0.40. The 10 kg block is acted upon by a horizontal 

force of 50 N. Find the work done by the friction 

acting on the slab in 2 sec. (take g = 10 m/s2).

(a) 40 J          (b) 80 J            (c) 120 J         (d) 160 J
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FInd the potential of a chain of mass m and length l 

lying on a hemisphere of Radius R as shown in the 

figure. (GIven that l < 𝞹r and the reference for potential 

energy is the base of the hemisphere)







Types of Equilibrium
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Spring’s Energy
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For the situation shown in the figure, block A of mass 10 

kg is resting on the ground. The block B is released from 

rest when the light spring is unstretched. If the extension 

in the spring when the block A  just lifts off the ground is 

x, then find the velocity (in m/s) of block B when the 

extension in the spring is x/2. (k= 50 N/m)

(a) √10          (b) √15         (c) √20            (d) √25
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Vertical Circular Motion



A pendulum bob connected with a string of length 

l=10 cm is released from the horizontal position. A nail 

is located ‘d’ distance below the point of suspension. 

Find the value of d so that the bob swing completely 

around a circle centred along the nail.

(a) 3 cm (b) 4 cm (c) 6 cm (d) 8 

cm





A particle of mass m is released from height h on a 
smooth curved surface which ends into a vertical loop of 
radius r, as shown. If h = 2r, then

A. The particle reaches the top of the loop with zero 
velocity

B. The particle reaches the top of the loop with a non-
zero velocity

C. The particle breaks off at a height h = r from base
D. The particle breaks off at a height r < h < 2r 









The figure below shows a block of mass M connected to 
an ideal string which passes through a thin fixed smooth 
pipe. On the other end, a particle of mass m is connected 
which revolves in a vertical circle of radius r. If the 
coefficient of friction between M and the surface is μ = 2/3 
, then for what minimum value of M, the block of mass m 
can undergo complete vertical circular motion ?

A. Mmin = 6m
B. Mmin = 9m
C. Mmin = 3m
D. Mmin = 15m





In figure, a particle is placed at the highest point A of a 
smooth of radius r. It is given slight push, and it leaves the 
sphere at B, at a depth h vertically below A. The value of h 
is

A. r/6
B. 1/4 r
C. 1/3 r
D. 1/2 r





A particle is suspended vertically from a point O by an 

inextensible massless string of length L. A vertical line AB is 

at a distance L/8 from O as shown in figure. The object is 

given a horizontal velocity u. At some point, its motion 

ceases to be circular and eventually the object passes 

through the line AB. At the instant of crossing AB. Its 

velocity is horizontal. Find u.
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