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Momentum Practice

Multiple Choice
IdenWif\ Whe chRice WhaW beVW cRmSleWeV Whe VWaWemenW RU anVZeUV Whe TXeVWiRn.

 1. A Yer\ elastic rXbber ball is dropped from a 
certain height and hits the floor Zith a 
doZnZard speed Y. Since it is so elastic, the 
ball boXnces back Zith the same speed Y going 
XpZard. Which of the folloZing statements 
aboXt the boXnce are correct?
a. The magnitXde of the ball's momentXm Zas 

the same jXst before and jXst after the 
boXnce.

b. The ball had the same momentXm jXst 
before and jXst after the boXnce.

c. The ball's momentXm Zas conserYed dXring 
the boXnce.

d. None of the aboYe statements are correct.

 2. The momentXm of an isolated s\stem is 
conserYed
a. onl\ in elastic collisions.
b. in both elastic and inelastic collisions.
c. onl\ in inelastic collisions.

 3. TZo friends are standing on opposite ends of a 
canoe that is initiall\ at rest Zith respect to a 
frictionless lake. The person in the front throZs 
a Yer\ massiYe ball toZard the back, and the 
person in the back catches it. After the ball is 
caXght, the canoe is
a. moYing forZard.
b. stationar\.
c. moYing backZard.

4. A small car meshes Zith a large trXck in a 
head-on collision. Which of the folloZing 
statements concerning the magnitXde of the 
momentXm change dXring the collision is 
correct?
a. The magnitXde of the momentXm change 

e[perienced b\ each one is inYersel\ 
proportional to its mass.

b. The trXck e[periences the greater 
magnitXde momentXm change.

c. The small car and the trXck e[perience the 
same magnitXde momentXm change.

d. The small car e[periences the greater 
magnitXde momentXm change.

e. The magnitXde of the momentXm change 
e[perienced b\ each one is directl\ 
proportional to its mass.

5. Three cars, car X, car Y, and car Z, begin 
accelerating from rest at the same time. Car X 
is more massiYe than car Y, Zhich is more 
massiYe than car Z. The net accelerating force 
e[erted on each car is identical. After 10 
seconds, Zhich car has the most amoXnt of 
momentXm?
a. The\ all haYe the same amoXnt of 

momentXm.
b. Car X
c. Car Y
d. Car Z
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 6. A Yer\ light ping-pong ball moYing east at a 
speed of 4 m/s collides Zith a Yer\ heaY\ 
stationar\ boZling ball. The Ping-Pong ball 
boXnces back to the Zest, and the boZling ball 
moYes Yer\ sloZl\ to the east. Which object 
e[periences the greater magnitXde impXlse 
dXring the collision?
a. the Ping-Pong ball
b. the boZling ball
c. Neither; both e[perienced the same 

magnitXde impXlse.
d. It is impossible to tell since the actXal mass 

YalXes are not giYen.
e. It is impossible to tell since the Yelocities 

after the collision are XnknoZn.

 7. In an inelastic collision inYolYing an isolated 
s\stem, the final total momentXm is
a. less than the initial momentXm.
b. more than the initial momentXm.
c. e[actl\ the same as the initial momentXm.

 8. In a game of pool, the Zhite cXe ball hits the #5 
ball and stops, Zhile the #5 ball moYes aZa\ 
Zith the same Yelocit\ as the cXe ball had 
originall\. Both balls haYe the same mass. This 
t\pe of collision is
a. elastic.
b. someZhat inelastic.
c. completel\ inelastic.

9. In the figXre, determine the character of the 
collision. The masses of the blocks, and the 
Yelocities before and after, are shoZn. The 
collision is

a. perfectl\ elastic.
b. completel\ inelastic.
c. partiall\ inelastic.
d. characteri]ed b\ an increase in kinetic 

energ\.
e. not possible becaXse momentXm is not 

conserYed.

10. In the figXre, determine the character of the 
collision. The masses of the blocks, and the 
Yelocities before and after, are shoZn. The 
collision is

a. partiall\ inelastic.
b. completel\ inelastic.
c. perfectl\ elastic.
d. characteri]ed b\ an increase in kinetic 

energ\.
e. not possible becaXse momentXm is not 

conserYed.

11. A 2.0-kg ball moYing eastZard at 3.0 m/s 
sXddenl\ collides Zith and sticks to a 4.0-kg 
ball moYing northZard at 2.0 m/s. What is the 
magnitXde of the momentXm of this s\stem jXst 
after the collision?
a. 2.0 kg�m/s
b. 8.0 kg�m/s
c. 10 kg�m/s
d. 14 kg�m/s
e. 6.0 kg�m/s
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 12. Three objects are moYing along a straight line 
as shoZn in the figXre. Taking the positiYe 
direction to be to the right, Zhat is the total 
momentXm of this s\stem?

a. -14.0 kg�m/s
b. +14.0 kg�m/s
c. +106 kg�m/s
d. -106 kg�m/s
e. 0.00 kg�m/s

 13. A 0.140-kg baseball is dropped and reaches a 
speed of 1.20 m/s jXst before it hits the groXnd 
and boXnces. It reboXnds Zith an XpZard 
Yelocit\ of 1.00 m/s. What is the change of the 
ball's momentXm dXring the boXnce?
a. 0.308 kg�m/s XpZards
b. 0.000 kg�m/s
c. 0.0280 kg�m/s doZnZards
d. 0.0280 kg�m/s XpZards
e. 0.308 kg�m/s doZnZards

 14. TZo ice skaters sXddenl\ pXsh off against one 
another starting from a stationar\ position. The 
45-kg skater acqXires a speed of 0.375 m/s 
relatiYe to the ice. What speed does the 60-kg 
skater acqXire relatiYe to the ice?
a. 0.50 m/s
b. 0.28 m/s
c. 0.00 m/s
d. 0.75 m/s
e. 0.38 m/s

 15. A 1200-kg cannon sXddenl\ fires a 100-kg 
cannonball at 35 m/s. What is the recoil speed 
of the cannon? AssXme that frictional forces 
are negligible and the cannon is fired 
hori]ontall\.
a. 3.2 m/s
b. 2.9 m/s
c. 35 m/s
d. 3.5 m/s

16. AstronaXt Jennifer's lifeline to her spaceship 
comes loose and she finds herself stranded, 
"floating" 100 m from the mothership. She 
sXddenl\ throZs her 2.00-kg Zrench at 20 m/s 
in a direction aZa\ from the ship. If she and her 
spacesXit haYe a combined mass of 200 kg, 
hoZ long does it take her to coast back to her 
spaceship?
a. 2.50 min
b. 250 s
c. 750 s
d. 500 s
e. 1000 s

17. A golf clXb e[erts an aYerage hori]ontal force 
of 1000 N on a 0.045-kg golf ball that is 
initiall\ at rest on the tee. The clXb is in contact 
Zith the ball for 1.8 ms. What is the speed of 
the golf ball jXst as it leaYes the tee?
a. 30 m/s
b. 35 m/s
c. 45 m/s
d. 40 m/s
e. 50 m/s

18. A 0.140-kg baseball is throZn Zith a Yelocit\ 
of 27.1 m/s. It is strXck b\ the bat Zith an 
aYerage force of 5000 N, Zhich resXlts in a 
Yelocit\ of 37.0 m/s in the opposite direction 
from the original Yelocit\. HoZ long Zere the 
bat and ball in contact?
a. 4.30 î 10-3 s
b. 3.07 î 10-2 s
c. 1.28 î 10-2 s
d. 1.79 î 10-3 s

19. CalcXlate the impXlse dXe to a force of 4.5 N 
that lasts for 1.4 s.
a. 5.0 kg�m/s
b. 6.9 kg�m/s
c. 6.3 kg�m/s
d. 5.7 kg�m/s
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 20. A 0.24 kg blob of cla\ is throZn at a Zall Zith 
an initial hori]ontal Yelocit\ of 16 m/s. If the 
cla\ comes to a stop in 91 ms, Zhat is the 
aYerage hori]ontal force on the cla\ dXe to the 
Zall?
a. 35 N
b. 26 N
c. 51 N
d. 42 N

 21. A block of mass m = 34 kg and speed V is 
behind a block of mass M = 81 kg and speed of 
0.5 m/s, as shoZn in the figXre. The sXrface is 
frictionless and the blocks collide and coXple. 
After the collision, the blocks haYe a common 
speed of 0.90 m/s. What is the magnitXde of the 
impXlse on the 34-kg block dXe to the 
collision?

a. 57 N�s
b. 73 N�s
c. 32 N�s
d. 41 N�s
e. 14 N�s

 22. A 0.140-kg baseball is dropped from rest. It has 
a speed of 1.20 m/s jXst before it hits the 
groXnd, and it reboXnds Zith an XpZard speed 
of 1.00 m/s. The ball is in contact Zith the 
groXnd for 0.0140 s. What is the aYerage force 
e[erted b\ the groXnd on the ball dXring the 
time of contact?
a. 2.00 N XpZards
b. 0.00 N
c. 22.0 N doZnZards
d. 22.0 N XpZards
e. 2.00 N doZnZards

23. A 1200-kg car moYing at 15.6 m/s sXddenl\ 
collides Zith a stationar\ car of mass 1500 kg. 
If the tZo Yehicles lock together, Zhat is their 
combined Yelocit\ immediatel\ after the 
collision?
a. 12.1 m/s
b. 8.6 m/s
c. 5.5 m/s
d. 6.9 m/s

24. A 1000-kg Zhale sZims hori]ontall\ to the 
right at a speed of 6.0 m/s. It sXddenl\ collides 
directl\ Zith a stationar\ seal of mass 200 kg. 
The seal grabs onto the Zhale and holds fast. 
What is the speed of these tZo sea creatXres 
jXst after their collision? YoX can neglect an\ 
drag effects of the Zater dXring the collision.
a. 0.00 m/s
b. 4.0 m/s
c. 3.0 m/s
d. 6.0 m/s
e. 5.0 m/s

25. A 50-g ball moYing at 10 m/s in the +[ 
direction sXddenl\ collides head-on Zith a 
stationar\ ball of mass 100 g. If the collision is 
perfectl\ elastic, Zhat is the Yelocit\ of each 
ball immediatel\ after the collision?
a. -6.7 m/s, +3.3 m/s
b. +6.7 m/s, -3.3 m/s
c. +3.3 m/s, -6.7 m/s
d. -3.3 m/s, +6.7 m/s

26. A 900-kg car traYeling east at 15.0 m/s 
sXddenl\ collides Zith a 750-kg car traYeling 
north at 20.0 m/s. The cars stick together after 
the collision. What is the speed of the Zreckage 
jXst after the collision?
a. 17.3 m/s
b. 6.10 m/s
c. 12.2 m/s
d. 25.0 m/s
e. 35.0 m/s
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Momentum Practice
Answer Section

MULTIPLE CHOICE

 1. ANS: A PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: MomentXm and Force

 2. ANS: B PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of MomentXm

 3. ANS: B PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of MomentXm

 4. ANS: C PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of MomentXm

 5. ANS: A PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: Collisions and ImpXlse

 6. ANS: C PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: Collisions and ImpXlse

 7. ANS: C PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of MomentXm

 8. ANS: A PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of Energ\ and MomentXm in Collisions

 9. ANS: A PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of Energ\ and MomentXm in Collisions

 10. ANS: B PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of Energ\ and MomentXm in Collisions

 11. ANS: C PTS: 1 DIF: 0 REF: ConceptXal QXestion
TOP: ConserYation of Energ\ and MomentXm in Collisions

 12. ANS: A PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: MomentXm and Force

 13. ANS: A PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: MomentXm and Force

 14. ANS: B PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: ConserYation of MomentXm

 15. ANS: B PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: ConserYation of MomentXm

 16. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: ConserYation of MomentXm

 17. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse

 18. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse

 19. ANS: C PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse

 20. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse
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 21. ANS: C PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse

 22. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions and ImpXlse

 23. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: ConserYation of Energ\ and MomentXm in Collisions

 24. ANS: E PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: ConserYation of Energ\ and MomentXm in Collisions

 25. ANS: D PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Elastic Collisions 

 26. ANS: C PTS: 1 DIF: 0 REF: NXmeric Problem
TOP: Collisions in TZo Dimensions


