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Physics Practice Test
The Physics Practice Test is 
provided as a Blackline Master on 
your Teacher Resources CD.

3b Blackline Master

Content Review

Have students take the 
practice test to evaluate their 
understanding. Students should 
use their results in conjunction 
with the checklist to evaluate and 
review their understanding of the 
physics concepts.

1. b

2. d 

Pushing on a dull and a sharp 
knife with equal force distributes 
that force to the place of contact 
of the edge. The smaller the 
area of the edge, the greater the 
pressure (or force per area) at the 
edge, and hence, the better it cuts.

3. c

4. b

5. d 

This question applies the v ad2 2=  
rule, where the stopping distance 
increases as the square of the 
velocity. Since the velocity has 
increased by a factor of 4, from 
5 m/s to 20 m/s, the stopping 
distance will increase by a factor 
of 4 squared or 16. Thus, the new 
stopping distance will be 16 times 
larger than the previous stopping 
distance or 16 2m × , which 
equals 32 m.

6. a

7. a 

8. c 

9. c
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10. d 

11. a

This is a perfectly inelastic 
collision. Momentum is conserved, 
but energy is not. Students should 
realize that the fi nal velocity of 
the carts must be the same as 
the initial. Below, the positive 
direction is chosen to the left.

p pinitial final=
mv mv mvinitial A initial B final+ = 2

m mv( )3 0 2m/s final+ =

v
m

mfinal

m/s
m/s= =( )

.
3
2

1 5 .

12. b

13. d

Students should reason this by 
noting that the total momentum 
of the system is conserved. 
Because the momentum of the 
system before the event was zero, 
it must be zero after the event.

14. b 

Using the impulse-momentum 
theory, students should be able to 
calculate the initial speed. 
F t m vΔ Δ=
( )( ) ( )4 10 2N s kg= Δv,
Δv = 20 m/s, indicating the initial 
velocity points in the direction 
opposite to the applied force.

15. c 
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Critical Thinking

16.a) 

Measure the masses of each cart 
before and after the collision, 
and the velocities of each 
cart immediately before and 
immediately after the collision.

16.b) 

Calculate the total momentum 
before the collision and after the 
collision. These should be equal 
to each other, within experimental 
uncertainty, if momentum is 
conserved. Otherwise it is not 
conserved. 
p pinitial final=
mv mvinitial A initial B+ =
mv mvfinal A final B+

16.c) 

No additional measurements 
would be needed. The measured 
quantities could be used to 
determine the kinetic energy by 
using the formula
KE mv mvinitial initial A initial B= +1

2
2 1

2
2

KE mv mvfinal final A final B= +1
2

2 1
2

2

17.a) 

Newton’s fi rst law: An object in 
motion stays in motion until a 
force acts on it. The box keeps 
moving forward because the force 
of friction between the box and 
the truck is not great enough to 
hold it in place when the forward 
moving truck applies its brakes.

17.b) 

Newton’s fi rst law and second 
law: An object at rest stays at rest 
and an object in motion stays in 
motion unless a net external force 
acts on it. Before the automobile 
accelerates (in the forward 
direction) you are moving with 

the automobile at a constant 
speed and direction (the speed can 
be zero). When the automobile 
begins to move faster, you do not 
move until an external force acts 
on you to push you forward. The 
frictional force from the bottom 
of the seat is not great enough to 
do this, and is not directly applied 
to your upper torso. Your torso is 
pushed forward by the seat back
(Newton’s second law). The 
organs within you are pushed 
forward by your body cavity. 

This creates the sensation of being 
pushed back in your seat.

17.c) 

Newton’s fi rst law and second law. 
When you move forward in your 
seat, it is due to Newton’s fi rst law 
because no net external force is 
acting on you. When your seat belt 
stops you, it is due to Newton’s 
second law as it exerts a force 
on you to change your motion 
(it brings your forward motion 
relative to the vehicle) to rest.
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18.

Both air bags and crumple zones 
increase the distance and time 
over which a force is exerted. 
The impulse momentum equation, 
Ft m v= Δ  says that since the 
automobile will be stopped in 
the collision, increasing the time 
available to stop the automobile 
means less force will be required 
to stop the automobile and its 
occupants. The smaller the force 
needed, the less harm will come to 
the passengers.

19.a) 

The wider seat belts are safer for 
passengers because they spread 
out the applied force from the seat 
belt over a greater area, reducing 
the amount of pressure at any one 
point applied from the seat belt 
to the passenger. This avoids the 
seat belt from cutting in to the 
passenger.

19.b) 

A seat belt that stretches is safer 
because it supplies a force on the 
passenger over a greater distance, 
reducing the force necessary to 
stop the passenger, and hence, 
reducing the risk of possible 
injury.

20.a)

GPE mgh=
GPEsand =

2 0 9 8 0 302. . .kg m/s m( )( )( ) =
5 9. J
GPElitter =

1 0 9 8 0 502. . .kg m/s m( )( )( ) =
4 9. J

20.b)

Δ ΔKE GPE= −

KE GPEfinal initial=

KEfinal sand J= 5 9.

KEfinal litter J= 4 9.

20.c) 

W KE= Δ

W KEsand sand J= =Δ 5 9.

W KElitter litter J= =Δ 4 9.

20.d)

F d KE⋅ = Δ

F
KE
dsand

sand

sand

J
m

N= = =
Δ 5 9

0 04
148

.
.

F
KE
dlitter

litter

litter

J
m

N= = =
Δ 4 9

0 03
163

.
.

The litter trial required more force 
to stop the mass once it struck the 
surface.

21. 

Active Physics

Plus
Students should use the work-
energy theorem.
W F d KE= ⋅ = Δ
F d mv mv⋅ = −1

2
2 1

2
2

final initial

( )( )− =2500 100N m
1
2

21500( )kg finalv −
1
2

21500 20( )( )kg m/s

− =250 000, J

( ,750 300 0002kg) Jfinalv −
50 000 750 2, (J kg) final= v

vfinal

J
kg

m/s= =50 000
750

8
,

22. 

Active Physics

Plus
Students should use the 
conservation of momentum.
p pinitial final=
m v m v m vA initial A B initial B A+B final+ =

( )(120 5kg m/s, north +)

( )( )80 10kg m/s, west =
(200 kg) finalv

vfinal

kg m/s, north
kg)

= +( )( )
(

120 5
200

( )( )
(

80 10
200

kg m/s, west
kg)

=

3 4m/s, north m/s, west+ .

Students can then add these 
components together to fi nd the 
magnitude and direction of the 
fi nal velocity. The magnitude (size) 
of the fi nal velocity is 5 m/s at an 
angle of 53˚ west of north.

23. 

Active Physics

Plus

F t m v m v vΔ Δ= = −( )final initial

Assuming the direction of the 
incoming ball is positive, you have

F tΔ =
0 160 60 40. kg m/s m/s( ) − −( ) =

− ⋅16 kg m/s.
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