Physics 103






Exam Ia



   28 September 2011
Name _________________________________ [zero or one point]
Part A:  Select and circle the best answer for each of the following questions:

[zero or one point each]

1.
The time-rate-of-change in velocity is defined to be ________


a) acceleration

b) velocity

c) speed


d) time

2.
Which of the following is a vector quantity?


a) temperature

b) speed


c) displacement

d) time

3.
The slope of a displacement vs. time graph yields the ________.


a) acceleration

b) jerk

c) velocity

d) elapsed time

4.
The direction of centripetal acceleration is __________ a circular path.

a) tangent to






b) toward the center of


c) perpendicular to the plane of 

d) away from the center of the 
5.
A hot air balloon is rising at a constant speed of 5 m/s.  When a sandbag is released 
by a person in the basket, the sandbag’s initial velocity is ____________.

a) 9.8 m/s2 down

b) 5 m/s down

c) 5 m/s up

d) 0 m/s

Part B:  Answer each of the following questions.  Show your work.
[zero, one, or two points each]
6.
Evaluate the dot product between the following vectors 
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7.
A particle moves in a straight line with its displacement given by the equation x(t) = (24 m) – (0.5 m/sec4)t4.  What is the particle’s instantaneous acceleration at t = 5 sec?
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8.
A train moving on a straight track accelerates at a constant rate from 10 m/sec to 
45 m/sec.  It takes 60 sec to do this.  How far does the train travel during that 60 sec?
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9.
An object whose mass is 25 kg is tied to a string and is moving in a circle of radius 
1.5 m at a constant speed.  The centripetal acceleration of the object is 6 m/s2.
 
What is that constant speed?
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10.
A ball is thrown straight upward with an initial speed vo .  The ball reaches a maximum height of 20 m.  If there is no air resistance, and the y-axis is directed + upward, then what is that initial speed?
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Part C:  Work the following problem.  [10 points]

Show your work, including a diagram.  The diagram must be labeled in such a way as to define the symbols you use in equations.  Remember that you want to show your knowledge of the principles involved in the physical analysis, not just obtain the correct numerical result.

11.
A baseball is thrown from the top of a cliff with an initial speed of vo = 40.0 m/sec, at an angle of 45o above the horizontal.  The baseball strikes the ground below at a point 185 meters from the cliff.  The cliff is 25.0 m tall.  

a) What are the baseball’s velocity components when the ball hits the ground below? [5 points]

b)
How long does it take for the ball to reach a point 3.00 meters below its starting 
point at the top of the cliff? [5 points]
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	Cx = Ax + Bx
	Cy = Ay + By
	Cz = Az + Bz
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	Kinematics:
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	Constant acceleration:
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	Earth’s gravity: 
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	Uniform circular motion:
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	Quadratic formula
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	Newton’s 

2nd “Law”
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