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Exam1S20

1. A ball is thrown straight up from a cliff with an initial speed of 35.0 m/s at t=0.
Take "up" as the positive x-direction and x=0 at the base of the cliff. It takes 9.50
s for the ball to strike the ground, assuming it just grazes the side of the cliff on
the way down. (Ignore the effects of air resistance.)

a. Find the height of the cliff. 10
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b. Find the velocity and acceleration (magnitude and sign) of the ball just before
it hits the ground. 10
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¢. Assuming a cliff height of 100 m (not the answer from part a.), find the times it
takes for the ball to be at an x position of 130 m (2 answers). 10
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2. Two trains are traveling to the right (+x direction) on parallel fracks. At a time
of t=0 train A passes the x=0 point traveling in the +x direction with a constant
speed of 17.0 m/s. At t=5.00 s train B which was at rest at x=-180 m starts
traveling with a constant acceleration of 6.00 m/s? in the +x direction.

a. Write an equation of motion (x vs. t) for train A: 5
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b. Write an equation of motion (x vs. t) for train B: 15

we —/30 +L(600) (£5)*

¢. Find the time at which the centers of the trains are side-by-side. 10
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3. A cannonball is launched at a castle wall. The wall is H = 45.0 m high and is
at a distance of D = 250 m from the cannon. After traveling for 1.75 s, the
cannonball just grazes the top of the wall. (Not at the highest point.)

a. Find the initial velocity of the cannonball in vector notation. 20
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b. If the cannonball did not hit the castle wall, find the velocity, acceleration, and
position of the cannonball at its highest point, all in vector notation. 20
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Exam1S20alt
1. A ball is thrown straight up from a cliff with an initial speed of 45.0 m/s at t=0. Take

"up" as the positive x-direction and x=0 at the base of the cliff. It takes 12.0 s for the ball
to strike the ground, assuming it just grazes the side of the cliff on the way down.
(Ignore the effects of air resistance.)

a. Find the height of the cliff. 10
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b. Find the velocity and acceleration (magnitude and sign) of the ball just before it hits

the ground. 10
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¢. Assuming a cliff height of 100 m (not the answer from part a.), find the times it takes
for the ball to be at an x position of 140 m (2 answers). 10
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2. Two trains are traveling to the right (+x direction) on parallel tracks. At a time of t=0
train A passes the x=0 point traveling in the +x direction with a constant speed of 16.5
m/s. At t=4.00 s train B which was at rest at x=-160 m starts traveling with a constant
acceleration of 4.00 m/s? in the +x direction.

a. Write an equation of motion (x vs. t) for train A: 5
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b. Write an equation of motion (x vs. t) for train B: 15
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c. Find the time at which the centers of the trains are side-by-side. 10
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3. A cannonball is launched at a castle wall. The wall is H = 55.0 m high and is at a
distance of D = 300 m from the cannon. After traveling for 2.50 s, the cannonball just

grazes the top of the wall. (Not at the highest point.)
a. Find the initial velocity of the cannonball in vector notation. 20
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b. If the cannonball did not hit the castle wall, find the velocity, acceleration, and
position of the cannonball at its highest point, all in vector notation. 20
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