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Chapters 1-4
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1. Staring at x=y=0, a person walks due West for 250 m, then due North for 225 m,
then 30.0° North of East for 200 m. Assume the trip takes 5.00 minutes. Take East as
the +x-direction and North as the +y-direction
a. Find the average speed of the trip. 10
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b. Find the average velocity of the trip in vector notation. 20
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2. A ball is thrown straight down from a cliff of height H=350 m with an initial speed of
8.50 m/s starting at t=0. Among other things, we want to find the time it takes the ball to
hit the ground. (Ignore air resistance.)

a. Produce a motion diagram of the ball: 5
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b. Fill out the table of known quantities for the ball: 5
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c. Find the time it takes the ball to hit the ground. 15
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d. Find the velocity just before the ball hits the ground (magnitude and sign). 5
V= =850~ g (Fey)
= T3 3



3. A cannonball is shot from a cliff of height H = 120 m at a castle wall, as shown
above. The castle wall is Y = 65.0 m high and a horizontal distance D = 225 m from the
cannon. The initial horizontal component of velocity of the ball is 35.0 m/s in magnitude.
Take y = 0 at ground level. Assume the ball just grazes the top of the wall. Among other
things, we want to find the initial velocity of the cannonball. (Ignore air resistance.)

a. Make a sketch of the trajectory of the ball from start until it hits the ground. 5

b. Fill out the tables of known values. (Take the “final” position as when the ball grazes

the wall.) 5
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c. Find the initial velocity of the cannonball and write it in vector notation using the

coordinate system above. 20
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d. Find the velocity and acceleration of the cannonball at its highest point and write

225 = O + %5?()61‘/0) f":C;aZ}$
f‘ Lso = >0 + Vo) =Lgleys)
Vo = 2 3.0nl

them in vector notation. 10
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1. Staring at x=y=0, a person walks due West for 300 m, then due North for 275 m,
then 30.0° North of East for 250 m. Assume the trip takes 5.00 minutes. Take East as
the +x-direction and North as the +y-direction

a. Find the average speed of the trip. 10
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b. Find the average velocity of the trip in vector notation. 20
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2. Aball is thrown straight down from a cliff of height H=400 m with an initial speed of
9.50 m/s starting at t=0. Among other things, we want to find the time it takes the ball to
hit the ground. (Ignore air resistance.)

a. Produce a motion diagram of the ball: 5
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b. Fill out the table of known quantities for the ball: 5

Parameter Known Value
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c. Find the time it takes the ball to hit the ground. 15
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d. Find the velocity just before the ball hits the ground (magnitude and sign). 5
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3. A cannonball is shot from a cliff of height H = 140 m at a castle wall, as shown
above. The castle wall is Y = 65.0 m high and a horizontal distance D = 275 m from the
cannon. The initial horizontal component of velocity of the ball is 40.0 m/s in magnitude.
Take y = 0 at ground level. Assume the ball just grazes the top of the wall. Among other
things, we want to find the initial velocity of the cannonball. (Ignore air resistance.)

a. Make a sketch of the trajectory of the ball from start until it hits the ground. 5

b. Fill out the tables of known values. (Take the “final” position as when the ball grazes

the wall.) 5
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c. Find the initial velocity of the cannonball and write it in vector notation using the
coordinate system above. 20
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d. Find the velocity and acceleration of the cannonball at its highest point and write
them in vector notation. 10
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