Topic 2C: Skill 16 - Horizontal Launched Projectiles

120. The only force acting on a projectile (falling, launched upward, horizontally or at angle) is
. This means the acceleration on any projectile is

directed

121. What is the horizontal acceleration of a projectile? Why does a horizontal projectile
move forward?

122. What equation is used to analyze the horizontal motion of a projectile?

123. What equations can be used to analyze the vertical motion of a projectile?

124. An object is launched horizontally with a harizontal velocity of v, from a height of 2m. If the launch
velocity were doubled to 2v,, the time of the fall would

a. double

h. quadrupie

c. halved

d. remain the same

125, Predict the horizontal range (landing position) for the projectile in the previous question if the
initial velocity {v,) equals 10m/s. {Show your work)




126, A cannon ball is launched with a horizontal velocity of 20my/s from a height of 50m.
What is the range {dx) of the cannon ball?
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127, Arock is thrown horizontally off a bride with a speed of 15m/s. 1t lands a horizontal

range of 55m from the base of the bridge. What is the height of the bridge?
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128. Mathew has found an unusual way to measure the height of the schoof building.
He throws a baseball from the top of the building with a horizontal velocity of 16 mi/s.
The ball lands 72 meters from the base of the building. Calculate the height of the
school.

129. Daredevil Dora hopes to ride her motorcycle off the top of Buzzard Bluff and
over the Snake River at the base of the biuff. The bluff is 13 meters high and the river is
24 meters wide at the base of the biuff. At what horizontal speed will Dora have to drive
her bike off the bluff in order to just clear the river?




130. The movie "The Gods Must Be Crazy" begins with a pilot dropping a bottle out of an airplane. Itis
recovered by a surprised native below, who thinks it is a message from the gods. If the plane from
which the bottle was dropped was flying at a height of 500m, and the bottle lands 400m horizontally
from the initial dropping peint, how fast was the plane flying when the bottle was released?

131. Suppose that an airplane flying 60 m/s, at a height of 300m, dropped a sack of flour, How far from
the point of release would the sack have traveled when it struck the ground?

132. In many locations, old abandoned stone quarries have become filled with water once excavating
has been completed. While standing on a quarry wall, a boy tosses a piece of granite into the water
below. If he throws the balt horizontally with a velocity of 3.0 m/s, and it strikes the water 4.5 m away,
how high above the water is the wall?

133, Tad drops his bowling ball out the car window 1.0 m above the ground while traveling down the
road at 18 m/s. How far, horizontally, from the initial dropping point will the ball hit the ground? If the
car continues to travel at the same speed, where will the car be in relation to the bail when it [ands?




134. A Hollywood stunt man working on a movie scene has to make a dangerous jump from the top of
one buitding to another. The building he runs from is 35 meters high, and the building he must land on
is 30 meters high. The buildings are separated by a gap of 8.0 meters. (see diagram below)
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(a) ifthe stunt man runs off the taller building with only a horizontal velocity, how much time
will it take for a safe jump?

(b) What is the minimal harizontal running speed required for a safe jump?

135, Mean Melvin throws a rank meatball out the window of his ninth floor apartment at a cat
sitting on the ground 12 meters from the building. The meatball exits the window, 29 meters
above the ground, at a horizontal speed of 5.0 m/s. Find the final horizontal velocity, final
vertical velocity, final velocity (including angle of impact) and the horizontal displacement,
vertical displacement, resultant displacement. Does the cat escape the meatball (assume
the cat gets hit if it is within .2m)?




Topic 2C-Skill 16
Horizontal Projectiles

136. Note that the question below only has three

137.

choices,

The diagram below rcpresents the path of a
stunt car that is driven off a chiff, neglecting
friction.
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Compared to the horizontal component of the
car's velocity at point A, the horizontal
component of the car's velocity at point B is

A) smaller B) greater

C) the same

A plane flying hortzontally above Earth’s
surface at 100. meters per second drops a crate.
The crate strikes the ground 30.0 scconds later.
What is the magnitude of the horizontal
component of the crate’s velocity just before it
strikes the ground? [Neglect friction.

A) Om/s B) 100. m/s
C) 294 m/s D) 394 m/s

138, The diagram below shows a student throwing a

bascball horizontally at 25 meters per second
from a cliff 45 meters above the level ground.

-0 V =25 m/s
h=45m |5
¥
Ground

Approximately how far from the basc of the
cliff does the ball hit the ground? [Neglect air
resistance, |

A) 45m
CY 140m

B) 75 m
D) 230 m
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139. Base your answer to the following question on

the information and diagram below.

A ball 1s thrown horizontally with an
initial velocity of 20.0 meters per second
from the top of a tower 60.0 meters high.

B S e >
20.0 m/s
60.0m
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What 1s the horizontal velocity of the ball just
before it reaches the ground? [Neglect air
resistance. |

A) 981 m/s
) 343 m/s

B) 20.0 m/s
D) 68.6 m/s

140. A baseball player throws a balt horizontally.

Which statement best describes the ball's

motion after it is thrown? [Neglect the effect of

friction.]

A) Its vertical speed remains the same, and
its horizontal speed increases.

B) Its vertical speed remains the same, and
its horizontal speed remains the same.

) Its vertical speed increascs, and its
horizontal speed increases.

D} 1ts vertical speed increases, and its
horizontal speed remains the same.
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141. In the diagram below, a stationary observer on
the ground watches as a seagull flying
horizontally to the right drops a clamshell.

Which diagram best represents the path of the
falling clamshell as seen by the observer?
[Neglect air resistance. |
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142. The diagram represents a bicycle and rider
traveling to the right at a constant speed. A

ball is dropped from the hand of the cyclist.

horizontal motion of the ball relative to the
ground? [Neglect air resistance. |
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143. A 0.2-kilogram red ball is thrown horizontally
at a speed of 4 meters per second from a height
of 3 meters. A 0.4-kilogram green ball 18
thrown horizontally from the same height at a
speed of 8 meters per seccond. Comparcd to the
time it takes the red ball to reach the ground,
the time it takes the green ball to reach the
ground is

A) one-half as great
R) twice as great

() the same

D) four times as great

Base your answers to questions 144 and 145 on
the information below,

Projectile 4 1s launched horizontally at a
speed of 20. meters per second from the top
of a chiff and strikes a level surface below,
3.0 seconds later. Projectile A is launched
horizontally from the same location at a
speed of 30. meters per second.

144, Approximately how high is the cliff?

A) 29m B) 44 m
C) 60.m D) 104 m

145. The time it takes projectile £ to reach the level

surface is
A) 45s B)20s
) 30s D) 10.s
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146. A ball is projected horizontally to the right
from a height of 50. meters, as shown in the

diagram below.
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Which diagram best represeﬁts the position of
the ball at 1.0-second intervals? [Neglect air
resistance. |
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Base your answers to questions 147 and 148 on
the diagram below which shows a ball projected

horizontally with an initial velocity of 20. meters

per second east, off a cliff 100. meters high.
[Neglect air resistance. |

v = 20. m/s east
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147. During the flight of the ball, what is the

direction of its acceleration?

A) downward
C) westward

B) upward
D) eastward

148. How many seconds does the ball take to recach

the ground?

A) 455
C) 9.8

B) 20.s
D) 2.0s

149.

150.

A book 1s pushed with an mitial horizontal
velocity of 5.0 meters per scecond off the top of
a desk. What is the initial vertical velocity of
the book?

A) O0n/s B) 2.5 m/s
C) 5.0m/s D) 10. m/s
A ball 1s thrown horizontally at a speed of 20.

meters per second from the top of a cliff. How
long does the ball take to fall 19.6 meters to
the ground?

A) 1.0s
C) 985

B} 2.0s
D) 4.0s




