Name: _______________________________________________
Period: ______

AP Physics Test

Unit 2: Kinematics—Linear Motion
Multiple Choice.
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1. (1988, 14) An object moving in a straight line has a velocity v in meters per second that varies with time t in seconds according to the following function: v = 4 + 0.5 t2.  The instantaneous acceleration of the object at t = 2 seconds is

A) 2 m/s2        

B) 4 m/s2 

C) 5 m/s2

D) 6 m/s2   

E) 8 m/s2
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2. (1993, 19) An object is shot vertically upward into the air with a positive initial velocity. Which of the following correctly describes the velocity and acceleration of the object at its maximum elevation?

    Velocity 
Acceleration
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A) Positive 
Positive

B) Zero 
Zero

C) Negative 
Negative

D) Zero 
Negative

E) Positive 
Negative

3.  (1998, 3) The graph above shows the velocity v as a function of time t for an object moving in a straight line.   Which of the following graphs shows the corresponding displacement x as a function of time t for the same time interval?
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4. (1988, 1) Which of the following pairs of graphs shows the distance traveled versus time and the speed versus time for an object uniformly accelerated from rest?
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5. (1993, 1) In the absence of air friction, an object dropped near the surface of the Earth experiences a constant acceleration of about 9.8 m/s2. This means that the

A) speed of the object increases 9.8 m/s during each second


B) speed of the object as it falls is 9.8 m/s

C) object falls 9.8 meters during each second

D) object falls 9.8 meters during the first second only

E) derivative of the distance with respect to time for the object equals 9.8 m/s2
6. (1993, 2) A sports car accelerates uniformly from rest, reaching a speed of 30 meters per second in 6 seconds. During the 6 seconds, the car has traveled a distance of

A) 15 m        

B) 30 m       

C) 60 m        

D) 90 m        

E) 180 m

7 & 8. (1984, 4-5) At time t = 0, car X traveling with speed v0 passes car Y, which is just starting to move. Both cars then travel on two parallel lanes of the same straight road. The graphs of speed v versus time t for both cars are shown below.

7. Which of the following is true at time t = 20 s?

A) Car Y is behind car X.       

B) Car Y is passing car X.        

C) Car Y is in front of car X. 

D) Both cars have the same acceleration.        

E) Car X is accelerating fester then car Y.

8.  From time t = 0 to time t = 40 seconds, the areas under both curves are equal. Therefore, which of the following is true at time t = 40 s?

A) Car Y is behind car X.        
B) Car Y is passing car X.        

C) Car Y is in front of car X. 

D) Both cars have the same acceleration.        
E) Car X is accelerating faster than car Y.

Free Response.  SHOW ALL YOUR WORK!!
9.  A particle undergoes straight-line motion with its displacement at any time given by the following equation: 
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A) Find the times when the object is at the origin.

B) Find the time when the particle is motionless.

C) Find the time when the velocity is constant.  

10. In a fit of rage, you throw a worthless lab partner off a 120 m high bridge with an initial downward speed of 

10 m/s.

A) How long does it take the deadbeat to hit the ground below?

B) How fast is the classmate going at the moment of impact?

11. From the given graph in each of the sets below, sketch the shape of the corresponding graphs.

12.  With what speed must you toss a ball straight up so that it takes 4 seconds to return to you?

13. The brakes on your car are capable of producing an acceleration of -5.2 m/s2. If you are going 40 mph, what is the minimum time it would take to get your car under the 25 mph speed limit? (Be sure to use standard units!)

14. Two trains are 250 m apart and traveling in opposite directions towards each other on the same track, when they spot each other and apply their brakes. The Eastbound train was traveling at v1 = 96.0 km/h and it has a maximum acceleration of a1 = -4 m/s2. The Westbound train was traveling at v2 = 110 km/h and it has a maximum acceleration of a2 =  -3 m/s2. Will they collide? Show mathematical solution. 
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