
Questions and Example Problems from Chapter 9

Question I
To win a prize at the county fair, you' re trying to knock down a hearl' bowling pin by hitting it
with a tfuown object. Should you choose to tluow a rubber ball or a beanbag of equal size and
weight? Explain' q4r* /,[r-d rc]-a+,.-,e h JPl.-r] ^Wml ,
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Two ice skaters, Megan and Jason, push offfrom each other on frictionless ice. Jason's mass is
twice that of Megan. (a) Which skater, if either, experiences the greater impulse during the push?
Explain. (b) Which skater, if either, has the greater speed after the push ofP Explain,
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Al ice boat is coasting along a frozen lake. Friction between the ice and the boat is negiigible,
and so is air resistance. Nothing is propelling the boat. From a bridge, someone jumps straight
down and lands in the boat, which continues to coast stmight ahead. (a) Does the horizontal
momentum of the boat change? (b) Does the speed of the boat increase, decrease, or remain the
same? Explain your answers.
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Question 4
Two particles coliide, one of which was initially moving and the other initialiy at rest.
(a) Is it possible for both puticles to be at rest a"fter the collision? Give an example in which this
happens, or explain why it can't happen. (b) Is it possible for one particle to be at rest after the
collision? Give an exanrple in which this happens, or explain why it can't happen.
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Problem 1
A sled and rider, gliding over horizontal, frictionless ice at 4.0 m/s, have a combined mass of
80.0 kg. The sled then slides over a rough spot in the ice, slowing down to 3.0 rnls. (a) What
impulse was delivered to the sled by the friction force from the rough spot? (b) Ifthe sled was in
contact with the rough spot is 1.50 s, what was the avemge force exertedby ffiction?
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Problem 2 t-

A truck of mass I 04 kg is initially traveling at 3 5 rnls when it hits the brakes. If the brakes are
applied for 2.0 s, what is the average force required to bring it to rest?
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Problenn 3
A 200.0 g ball is dropped from a height of 2.00 m, bounces on a hmd floor, and rebounds to a
height of 1.50 m. The figure below shows the impulse received from the floor. What maximum
force does the floor exert on the ball?
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Problem 4
A 2.0 kg object is moving to i.0 m/s when it exreriences the force
shown in the figure below. What are the object's speed and direction afler the force ends?

5
J

:  (1 .o le)  (  t .o . , /<)  + ( l .o  t ts)

:  3.6 Ygnf s

q'"3'l!) -- /.smle
a,oK9



Problem 5
A 0.14 kg baseball moves horizontaliy with a speed of 35 m/s towards the bat. After striking the
bat the ball moves vertically upward with half its initial speed. Find the direction and magnitude
of the impulse delivered to the ball by the bat.
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Problem 6

explodes into two pieces. After the explosion, piece A, with a mass of 7.0 kg, is traveling 2 m/s to
the left as shown in the figure below. Find the velocity of piece B assuming that no mass is lost in
the explosion.
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Problem 7
A 0.150 kg projectile is fired with a velocity of+7tS rrls at a2.00 kg wooden block that rests on
a frictionless table. The veiocity ofthe bloch immediately after the projectile passes tlrough it,
is +40.0 m/s. Find the velocity with which the projectile exits from the block.
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Problems 11]/'+:.Lxa''a /
A small, 100.0 g cart is moving at 1.20 m/s on an air track when it collides with a larger, 1.00 kg
caxt at rest. After the collision, the smail cart recoils at 0.850 m/s. What is the speed of the large
cart after the coliision?
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Problem 9
A 71 kg baseball player jumps straight up to catch a line drive. Ifthe 140 g ball is moving
hoizontally ai28 rnls. and the catch is made when the ballplayer is at the highest point of his
leap, what is his speed immediately after stopping the ball?
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Problem l0
A completely inelastic coilision occurs between two balls of wet putty that move directly toward
each other along a vertical axis. Just before the collisiorl one ball, ofmass 3.0 kg, is moving
upward at 20 m/s and the other bali, of mass 2.0 kg, is moving downward at 12 m/s. How high
do the combined two balls of putty rise above the collision point? \-z
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