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1. Define the following terms without any mathematical definitions: (2 pts each) 
 
 

a) Unit-Vector 
 
 
 
 
 
 
 

b) Uniform Circular Motion 
 
 
 
 
 
 
 
 

c) Trajectory 
 
 
 
 
 
 
 
 

d) Associative Law for vectors 
 
 
 
 
 
 
 
 

e) Period of rotation 
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2. The space shuttle orbits the earth at an altitude of 240 km above surface of earth 

and with a period 1.48 hrs.  The radius of earth is 6380 km. (10 pts) 
a) Calculate the distance it travels in one revolution. 
b) Calculate the speed in its orbit in m/s and mi/hr. 
c) Calculate the magnitude and direction of the acceleration. 
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3. At one instant a bicyclist is 60 m due east of a park’s flagpole, going south at 20 
m/s.  Then 30 s later, the cyclist is 40 m due north of the flagpole, going due east 
with a speed of 10 m/s.  On an XY- coordinate system with the flagpole at the 
origin, for the cyclist in this 30 s time interval:   (15 pt) 

 
a) Draw the position and velocity vectors of the bicyclist as described. 
b) On your graph in part (a) draw the displacement, average velocity, and 

average acceleration vectors.  (the vectors do not have to be drawn to scale.) 
c) Obtain the displacement vector in unit-vector notation. 
d) Obtain the average velocity vector in unit-vector notation. 
e) Obtain the average acceleration vector in unit-vector notation. 
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4. A soccer ball is kicked from the ground with an initial speed of 19.5 m/s at an 
angle of 45o with the horizontal.  A player 55 m away in the direction of the kick 
starts running to meet the ball at that instant.  The player runs toward the 
direction in which the ball is kicked.  Calculate the average speed of the player if 
he is to meet the ball just before it hits the ground.   (10 pts) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


