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Exam 1 — Kinematics and Force September 29, 2005

This is a closed book examination. There is extra scratch paper available.

A general reminder about problem solving:
Draw a picture then create a simplified free body diagram with all forces
Write down what you know including coordinate frame
Write down what you don’t know and/or want to know
List mathematical relationships
Simplify and solve
Check your answer — s it reasonable? Are units correct?
Show all work!
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1. [12prs] You are driving down the street at a constant velocity and approach a stop sign.
You slow down, stop and then resume driving down the street at the same constant
velocity. The magnitude of your acceleration when you are stopping and starting is the
same. Neglecting friction, draw y(t), v (t) and a (t). Indicate when the car is stopped
and when the car is moving at a constant velocity on each graph.
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Draw free body diagrams (i.e. label all forces) for the following situations.

2. [2prs] A hockey puck sitting on the ice (assume frictionless surface)
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3. [2p1s] A hockey puck sliding across the ice at a constant velocity (assume frictionless
surface) . v
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4. [2p1s] A hockey puck sliding down an inclined ice sheet (assume frictionless surface)
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5. [2prs] A hockey puck sliding across a wooden floor.
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6. [2prs] A hockey puck sliding down an inclined wooden floor.

1
o

7. [2rrs] A hockey puck dropped out of a stationary (hovering) helicopter.
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You throw a rather old black and white soccer ball as hard as you can straight up into the
air. Assume up is the positive direction. The next six questions refer to this ball after it has
left your hand. Please explain your answers (your explanation is worth 2/3 of the points).

8. [3prs] The acceleration of the ball on the way up is

a) 9.81 m/s2 in the upward direction. . 2 bkl "It
b) zero (no acceleration). :k Ace tleation s oasten

'\? 0.81 m/s2 in the downward dirc:rct_ic_mi : POD VIR e
Can not tell. It depends on the initial velocity. ‘ﬁ
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9. [3prs] The velocity of the ball on the way up is i e K 2 op
(‘&) positive (in the upward direction). St e
b) zero (He=wesekenstson ). .,A ig_-:n'xgi_.k'..i'. P e WV TL.’ﬂu‘L
¢) negative (in the downward direction). N | l. / _
d) Can not tell. It depends on the initial position. ove e W »'w}’ back LE"J““:‘“-’_
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10. (3 prs] The acceleration of the ball at the very top of its throw dust before it starts back down) is
a) 9.81 m/s2 in the upward direction.
b) zero (no acceleration).
(¢) 9.81 m/s2 in the downward direction.
k_:fj/ Can not tell. Tt depends on how high it was thrown.

11. (3 prs] The velocity of the ball at the very top of its throw (just before it starts back down) is

a) positive (in the upward direction). B 1 @ AR pBOWAC

By zero (re-aeestommwen). : \ ' -

c) negative (in the downward direction). "-.H A

d) Can not tell. It depends on the initial position. { _ \ \ +
A0

12. [3 prs) The acceleration of the ball on the way down is
a) 9.81 m/s2 in the upward direction.
b) zero (no acceleration).
c) 9.81 m/s2 in the downward direction.
Can not tell. It depends on where you catch it.

13. [3 prs) The velocity of the ball on the way down is V.

- 5
a) positive (in the upward direction). !
b) Zero (oseeetaseiien ).
‘c) ) negative (in the downward direction).
Can not tell. It depends on the initial position. L
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