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Physics — Projectile Motion/Work/Energy Test [77 points] Ochler

1. Mr. Caveman pushes a giant 50 kg boulder up the side of a hill and releases it down the other side
so that it (frictionlessly) rolls down the slope until it flies horizontally off a cliff. It flies through the
air to strike the ground below in an attempt to incapacitate a moose.
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a) Label the Potential Energy at points A, B, C and D. (6 pts)
b) Label the Kinetic Energy at points A, B, C and D. (6 pts)
¢) How much work does Mr. Caveman do on the boulder? (3 pts)
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d) What is the boulder’s velocity at point C? (3 pts)
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e) How long will it take the boulder to hit the ground? (3 pts)
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f) How far away from the base of the cliff will it land? (4 pts)
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g) How fast is the boulder traveling vertically just before it strikes the ground? (2 pts)
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h) How fast is the boulder traveling horizontally just before it strikes the ground? (2 pts)
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1) How fast is the boulder traveling just before it strikes the ground? (2pts)
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j) What can Mr. Caveman do so that the boulder strikes the moose on his next attempt? (3 pts)
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2. Mrs. Caveman is throwing rocks at a bunch of bananas hanging 18 m up in a tree in order to

knock them down. If she throws rocks at 30 m/s a 60° angle above horizontal, how far away should

she stand from the spot directly under the bananas? (8 pts) ~vZ
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3. Caveman Jr. is practicing shooting his bow and arrow on level ground at 70 m/s at a 40° above

horizontal. How far away are his arrows landing? (6 pts)
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4. A bullet with mass 0.0036 kg is shot at 990 m/s straight up. How much work does a gun have to
do on the bullet? (5 pts)
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b) Assuming no air resistance, how high up will it go? (4 pts)
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¢) Assuming air resistance this time, it is observed that the bullet only goes up 5 miles (1 mi =
1600m). How much work was done on the bullet on the way up by the air? (4 pts)
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5. Assuming [ weigh 198 Ibs (90 kg), do I do more work if I run up 4.6 vertical meters worth of
stairs in 3 seconds or if [ carry a friend of equal weight up the stairs in 8 seconds? Or is it the same?
Explain. (5 pts)
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6. Assuming [ weigh 198 Ibs (90 kg), do I generate more power if [ run up 4.6 vertical meters worth
of stairs in 3 seconds or if I carry a friend of equal weight up the stairs in 8 seconds? Or is it the

same? Explain. (5 pts) , .

We ey

PN

S Orx /\‘)\(“‘z“\
+ Vowi = o /

(6103 N\ (Li,(ﬁ\
1 g

3

—3%0 Wwels [ 7 1035 wadl
\MLTL 'Pg; i x\‘i ﬁva:\/ %( /(/

7. Pulling a 2500 kg trailer behind my car for 10 miles (1 mi = 1600m) on a horizontal road requires
how much work if the coefficient of friction between the tires and the road is .= 0.6? (6 pts)
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*Bonus* Assume that the road is at a 5° incline and you still travel 10 miles, how much work will

you need to do on the trailer now? This means you go up about 1394.5m and only travel 15939.1m
horizontally.
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