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Physics 2A: Lecture 15

Today’s Agenda

§ Review quiz 3



Physics 201: Lecture 17, Pg 2

Start recording
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A. greater than

B. equal to

C. less than

D. Can’t say. It depends on how big the force is.

Clicker Question 1: 
A light plastic cart and a heavy steel cart are both pushed 

with the same force for 1.0 s, starting from rest. After the 
force is removed, the momentum of the light 
plastic cart is ________ that of the heavy steel cart.
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Clicker Question 2: 
A light plastic cart and a heavy steel cart are both pushed 

with the same force for a distance of 1.0 m, starting from 
rest. After the force is removed, the kinetic energy of the 
light plastic cart is ________ that of the heavy steel cart.

A. greater than
B. equal to
C. less than
D. Can’t say. It depends on how big the force is.
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Clicker Question 3: 

A 2.0 kg object moving to the  right with speed 0.50 m/s 
experiences the force shown. What are the object’s 
speed and direction after the force ends?

A. 0.50 m/s left.
B. At rest.
C. 0.50 m/s right.
D. 1.0 m/s right.
E. 2.0 m/s right.
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Clicker Question:
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Clicker Question 5: 
The linear momentum of a system is conserved

(a) when no external forces act on the system.
(b) when only conservative forces are present.
(c) only during a collision.
(d) always



Physics 201: Lecture 14, Pg 8

Conservation of Linear Momentum

The total momentum of an isolated system remains constant

P Pi f=
! !

1 2 1 2i i f fp p p p+ = +
! ! ! !

1 1 2 2 1 1 2 2i i f fm v m v m v m v+ = +

If the motion is along a single axis, the motion is 1-d and 
we can write the equation about that axis: 
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Clicker Question 6: 
A mosquito and a truck have a head-on collision. Which 

has a larger change of momentum? 

A. The mosquito.

B. The truck.
C. They have the same change of momentum.

D. Can’t say without knowing their initial velocities.



Conservation of Mechanical Energy, Pg 13

m m
v v

v

m

m m
v v

v

m

(A) (B)

Clicker Question 7: 
A bomb explodes into 3 identical pieces.  Which of the 
following configurations of velocities are possible?  

(a) A (b) B (c) both
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Clicker Question 7: 
§ No external forces, so P must be conserved.
§ All the momenta cancel out.
§ Pfinal = 0.

(B)
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Clicker Question 7: 
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§ No external forces, so P must be conserved.
§ Initially: P = 0
§ In explosion (A) there is nothing to balance the 

upward momentum of the top piece so Pfinal ¹ 0.
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Clicker Question 8: 
A bomb that is initially at rest explodes into two unequal fragments. Right after the 

explosion what can we say about their kinetic energy? Assume all other forces are very 
small as compared with the internal forces of the explosion. 

(a) The more massive fragment has the same kinetic energy than the less 
massive fragment. 

(b) The more massive fragment has less kinetic energy than the less 
massive fragment. 

(c) The more massive fragment has more kinetic energy than the less 
massive fragment. 
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Collisions

§ Momentum is almost always conserved during as collision 
(external forces are generally small compared to collision forces)

§ Two kinds of collisions 
§ Elastic-KE is conserved

§ Very special case
§ Inelastic-KE is not conserved

§ Can be assumed if
§ Objects stick together
§ Damage is done during collision



Physics 201: Lecture 14, Pg 18

Collisions and Explosions

§ Conservation of momentum is very useful for analyzing collisions 
and explosions

§ In collisions/explosions, forces are very complicated; momentum 
gives us a useful way to solve these problems  (treat 
colliding/exploding particles as system)

§ Momentum is almost always conserved during a collision/explosion 
(external forces are generally small compared to collision/explosion 
forces)

§ This is one reason why momentum is so important

avg yF t pD = D
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Thanks for 
your time.
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