Question 1: A 0.20-kg billiard ball traveling at a speed of 15 m/s strikes the side rail of a pool table at an angle of 60o. If the ball rebounds at the same speed and angle, what is the change in its momentum?
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Question 2: A one-dimensional impulse force acts on a 3.0-kg object, as described by the graph below. Find 

(a) the magnitude of the impulse given to the object, 

(b) the magnitude of the average force, and 

(c) the final speed if the object had an initial speed of 6.0 m/s.
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Question 3: A projectile that is fired from a gun has an initial velocity of 90.0 km/h at an angle of 60.0o above the horizontal. When the projectile is at the top of its trajectory, an internal explosion causes it to separate into two fragments of equal mass. One of the fragments falls straight downward as though it had been released from rest. How far from the gun does the other fragment land?
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Question 4: A ballistic pendulum is a device used to measure the velocity of a projectile-for example, the muzzle velocity of a rifle bullet. The projectile is shot horizontally into, and becomes embedded in, the bob of a pendulum. The pendulum swings upward to some height h, which is measured. The masses of the block and the bullet are known. Using the laws of momentum and energy, show that the initial velocity of the projectile is given by                 
               .

Question 5: For the apparatus pictured below, one ball swinging in at a speed of 2vo will not cause two balls to swing out with speeds vo. (a) Which law of physics precludes this situation from happening, the law of conservation of momentum or the law of conservation of mechanical energy? (b) Prove this law mathematically. 
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Question 6: Two balls with masses of 2.0 kg and 6.0 kg travel toward each other at speeds of 12 m/s and 4.0 m/s, respectively. If the balls have a head-on, inelastic collision and the 2.0-kg ball recoils with a speed of 8.0 m/s, how much kinetic energy is lost in the collision?

Question 7: Show that the fraction of kinetic energy lost in a ballistic-pendulum collision (as in) is equal to M / (m + M).
[image: image6.png]




Question 8: Three particles, each with a mass of 0.25 kg, are located at ( - 4.0 m, 0), (2.0 m, 0), and (0, 3.0 m) and are acted on by forces[image: image7.png]F = (-3.0N), F, = G.on)y



, and [image: image8.png]


respectively. Find the acceleration (magnitude and direction) of the center of mass of the system. [Hint: Consider the components of the acceleration.]

Question 9:  
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A. 
[image: image10.emf]
Question 10: 
[image: image11.png]4 box sits at the top of an unloading ramp. As the ramp is gradually tiited down from horizontal,
the box will eventually start to slide down the ramp; the ramp then stops further tilting and is
held at this angle. Considering friction realistically, once the box starts to slide, it is most-likely
to then
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Question 11:

[image: image18.png]A motorist travels for 3.0 h at 80.0 knyh and 4.0 h at 60.0 kmyh. What is her average velocity for the trip?
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Question 12: The force that a squirrel exerts on a nut it has found is observed over a 10 second interval, as shown as shown on the graph.  What is the average power exerted by the squirrel. 
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A. 2.5W
B. 1.3W

C. 5.0W

D. 2.2W

E. Zero

Question 13:
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Question 14:

A Stone is thrown horizontally with an initial speed of 7.5 m/s from the edge of the cliff.  A stopwatch measures the stone trajectory from the top of the cliff to the bottom to be  2.5 s.  What is the height of the cliff?  ( Assume gravitational acceleration is 9.8 m/s²
A. 31 m

B. 25 m
C. 19 m
D. 12 m
Question 15:
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Question 16:  A car travels at 40 km/h for 30 minutes and 60 km/h for 15 minutes.  How far does it travel in this time?

A. 45km
B. 37.5km
C. 35km
D. 28.4 km
E. 20km
Question 17:  A 200-g mass attached to the end of a spring causes it to stretch 5.0 cm.  If another 200-g mass is added to the spring, the potential energy of the spring will be

.
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Question 17:  A plane flying horizontally at a speed of 50 m/s and at an elevation drop of 160 m drops a package of supplies.  Two seconds later it drops a second package.  How far apart will the two packages land on the ground?
A. 283 m

B. 162 m
C. 100 m
D. 67.7 m
E. 177 m
Question 18:  If you blow up a balloon, and then release it, the balloon will fly away as the air rushes out.  This is an illustration of: 

A. Newton’s First Law

B. Newton’s Third Law
C. Galileo’s Law of Inertia

D. Newton’s Second Law

Question 19:
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Question 20:
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Question 21:
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Question 22:
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Question 23:
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