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Physics 110 Quiz #2, April 12, 2013

Please show all work, thoughts and/or reasoning in order to receive partial credit. The
quiz is worth 10 points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

Suppose a ball is held in place at a height 15m above the ground. The “holding”
mechanism is connected to a projectile launcher on the ground located a horizontal
distance of 30m away from where the ball is suspended. At some point, a projectile is
launched from the launcher in the direction of the suspended ball, at a speed of 25 at an
angle 27 with respect to the horizontal. At the very same time that the projectile is
launched the ball is released from rest by the “holding” mechanism and falls vertically to
the ground. Take the origin of the coordinate system for this problem to be at the
location of the projectile launcher.

1. Will the launched projectile strike the falling ball? If so, what will the vertical
coordinate of the collision?

If the ball and the projectile collide then they have to be at the same vertical position
and the same horizontal position at a given time. For the vertical motion we have
V=Y +vt+ %ayt2 = h — L g¢? for the ball while for the projectile

V=YtV l+ %ayt2 =v,sinf - 1 g*. Equating these two expressions we find that

there is a collision at a time given by
15m

v,sing  25%sin27
ball and the projectile have the same vertical coordinate given from

y,=h- Let? =15m - %(9.8 %)(1 .323)2 =6.46m. As a check, the horizontal
coordinate of the projectile at this time is

X, =x;+v,t+%a1’=(v,cos0)r = (25%c0s27)(1.32s) =29.5m, which is fine due to
the rounding of the angle in the problem.

y,=h-%gt’ =v;sin0-%gr* = 1=

=1.32s. At this time, the

2. Supposing that a collision does occur, at what time after the ball is dropped does the
launched projectile collide with the falling ball?

See the solution above for the time.



3. Suppose that you’re an astronaut and you have the ability to bring this experiment to
the moon. On Earth, you know that the launched projectile will hit the falling ball as
long as the launcher is aimed directly at the suspended ball. (Hint: This should be
consistent with your answer to the question in part 1...) On the Moon however, the
force of gravity is only one-sixth as strong as it is on Earth. How should you aim the
launcher to hit the ball on the Moon?

You should aim the launcher directly at the suspended ball.
b.  You should aim the launcher above the suspended ball.
c.  You should aim the launcher below the suspended ball.
d. There is not enough information given in order to solve this problem
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Useful Constants
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Geometry /Algebra
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Simple Harmonic Motion/Waves
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