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Work 

You lift a suitcase from the floor to a table. In addition to the weight of the suitcase, 

select all of the following factors that determine the work done by the gravitational force on the 

suitcase. 

(1) whether you lift it directly up to the table or along a longer path 
(2) whether you lift it quickly or slowly 
(3) the height of the table above the floor 

 

 

 

 

Kinetic Energy 

Two blocks are initially at rest on a frictionless horizontal surface. The mass 𝑚𝐴 of block 

A is less than the mass 𝑚𝐵 of block B. You apply the same constant force F and pull the blocks 

through the same distance d along a straight line as shown below (force F is applied for the entire 

distance d). 



 

Which one of the following statements correctly compares the kinetic energies of the blocks after 

you pull them the same distance d? 

o The kinetic energies of both blocks are identical. 
o The kinetic energy is greater for the smaller mass block because it achieves a larger 

speed. 
o The kinetic energy is greater for the larger mass block because of its larger mass. 
o Not enough information, need to know the actual mass of both blocks to 

compare the kinetic energies. 
o Not enough information, need to know the actual magnitude of force F to compare 

the kinetic energies. 
 

 

 

Potential Energy 

You slide down two consecutive slopes of frictionless ice whose vertical heights h are 

identical, as shown below. Select all of the following statements that must be true. 

(1) The change in your kinetic energy is identical for the motion from A to B and from 
B to C. 
(2) The work done on you by the gravitational force is smaller for the motion from A 
to B than from B to C. 
(3) The work done on you by the gravitational force is greater for the motion from A to 
B than from B to C. 

 



o (1) only 
o (2) only 
o (3) only 
o (1) and (2) only 
o (1) and (3) only 

 

 

Conservation of Energy 

Carts A and B are identical in all respects before the collision. 

Figure (i): Cart A starts from rest on a hill at a height h above the ground. It rolls down and 

collides "head-on" with cart B which is initially at rest on the ground. The two carts stick 

together. 

Figure (i): Cart A starts from rest on a hill at a height h above the ground. It rolls down and 

collides "head-on" with cart B which is initially at rest on the ground. The two carts stick 

together. 
 

Which one of the following statements is true about the two-cart system just before the carts 

collide in the two cases? Just before the collision on the ground, 

o the kinetic energy of the system is zero in case (ii). 
o the kinetic energy of the system is greater in case (i) than in case (ii). 
o the kinetic energy of the system is the same in both cases. 
o the momentum of the system is greater in case (ii) than in case (i). 
o the momentum of the system is the same in both cases. 



Work Energy Theorem 

A box slides with an initial speed v0 on a horizontal surface with friction and eventually 

comes to a stop. Which one of the following is equal to the change in the kinetic energy of the 

box? 
 

o The momentum of the box multiplied by the distance traveled before coming to rest. 
o The momentum of the box multiplied by the time elapsed before coming to rest. 
o The momentum of the box multiplied by the deceleration of the box. 
o The mass of the box multiplied by the deceleration of the box. 
o None of the above. 

 

 

Linear Momentum 

Which one of the following statements is true concerning linear momentum? 

o Momentum is a force. 
o The momentum of an object is always positive. 
o Momentum is a scalar quantity. 
o The SI unit of momentum is kg m2/s. 
o Momentum and impulse have the same units. 

 

 

Impulse 

You drop two balls of equal mass, made of rubber and putty, from the same height h 

above a horizontal surface (see Figure). The rubber ball bounces up after it strikes the surface 

while the putty ball comes to rest after striking it. Assume that in both cases the velocity of the 

ball takes the same time Δt to change from its initial to its final value due to contact with the 

surface. Compare the average forces 𝑭𝑹 and 𝑭𝑷 exerted on the surface by the rubber and putty 

balls, respectively, during time Δt. 



 

o 𝑭𝑹 = 𝑭𝑷 

o 𝑭𝑹 > 𝑭𝑷 

o 𝑭𝑹 < 𝑭𝑷 

o 𝑭𝑹 may be smaller or larger than 𝑭𝑷 depending upon the relative size of the balls. 
o 𝑭𝑹 may be smaller or larger than 𝑭𝑷 depending upon the actual height ℎ from which 

the balls are dropped. 

 

 

Conservation of Momentum 

Rain starts falling vertically down into a cart with frictionless wheels which is initially 

moving at a constant velocity on a horizontal surface. The rain drops to rest with respect to the cart 

after striking it, and rain water accumulates in the cart. Select all of the following statements that 

must be true about this situation. 

(1) The cart will continue to move at a constant velocity because the rain is falling vertically 
while the cart is moving horizontally. 
(2) The cart will continue to move at a constant velocity because the total mechanical 
energy of the cart-rain system is conserved. 
(3) The cart will slow down because the horizontal momentum of the cart-rain system is 

conserved. 
 



o (1) only 
o (2) only 
o (3) only 
o (1) and (2) only 
o None of the above 
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