Name: _________________________________________________
Period: _______

AP Physics Test

Unit 3: Motion in a Plane
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Multiple Choice
1. (93, 27) A ball is thrown and follows a parabolic path as shown.  

Air friction is negligible.  Point Q is the highest point on the path.
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Which of the following best indicates the direction of the acceleration, if any, of the ball at point Q?

A) [image: image5.png]Time 1,



[image: image6.png]


[image: image7.png]



A) 

B) 


C)


D)


E) None.

2. (88,6) Two people are in a boat that is capable of a maximum speed of 5 km per hour in still water, and wish to cross a river 1 km wide to a point directly across from their starting point.  If the speed of the water in the river is 5 km per hour, how much time is required for the crossing?

A) 1/20 hr
B) 1/10 hr

C) 1 hr


D) 10 hr
E) The point directly across the river cannot be reached under these conditions.

3. (88,7) Vectors V1 and V2 shown have equal magnitudes.  The vectors represent the velocities of an object at times t1 and t2 respectively.  The average acceleration of the object between time t1 and t2 was

A) zero

B) directed North
C) directed West
D) directed NE

E) directed NW

4. (88, 10) A projectile is fired from the surface of the Earth with a speed of 200 meters per second at an angle of 30° above the horizontal. If the ground is level, what is the maximum height reached by the projectile? 
A) 5 m      
B) 10 m      

C) 500 m      

D) 1,000 m      

E) 2,000 m

5. (88,33) A rock is dropped from the top of a 45 m tower and at the same time a ball is thrown from the top in a horizontal direction. Air resistance is negligible. The ball and the rock hit the level ground a distance of 30 m apart. The horizontal velocity of the ball thrown was most nearly

A) 5 m/s
B) 10 m/s

C) 14.1 m/s

D) 20 m/s

E) 28.3 m/s


6. (84,2) An object slides off a roof 10 m above the ground with an initial horizontal speed of 5 m/s as shown.  The time between the object’s leaving the roof and hitting the ground is most nearly
A) ½ s

B) 
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C) 
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D) 2 s


E) 
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7. (98, 2) The velocity of a projectile at launch has a hori​zontal component vh and a vertical component vv. Air resistance is negligible. When the projectile is at the highest point of its trajectory, which of the following show the vertical and horizontal compo​nents of its velocity and the vertical component of its acceleration?

     Vertical 

Horizontal 

Vertical

     Velocity 

Velocity 

Acceleration

(A)
     vv

     vh


     0

(B) 
     vv
 
     0


     0

(C) 
     0

    vh


     0

(D) 
     0

     0


     g

(E)
     0

     vh


     g

Free Response.  Show your work!
8.  A wombat’s initial position is represented by the position vector: r1 = 2 î - 4 ĵ.  Two seconds later, its position is r2 = 10 î + 2 ĵ.
A) What was the wombat’s average velocity over the 2 seconds (express in unit vector notation)?

B) Find the average speed and direction of the wombat (magnitude and standard angle).

C) If the wombat’s velocity now varies as a function of time: v = (5 t) î + (3 t2) ĵ, find the magnitude and direction of the wombats acceleration at 2 seconds.  
9. A person walks a 100 m stretch of trail that runs parallel to a river in a straight line in 50 seconds. A boat floating downstream (motor turned off) covers the same distance in 20 seconds.  
A) How much time would it take that person to walk the 100-m trail length while standing on the floating boat? (Assume the boat is long enough for whatever distance he needs to keep walking).
B) If the boat turned on its motor and propelled itself downstream at 3 m/s with respect to the water (not the ground!) how much time would it now take the person to walk the 100-m (the length of the trail) distance on the moving boat?

C) If that boat (travelling at 3 m/s with respect to the water) now tries to cross the river perpendicularly, what would its resultant velocity (magnitude and angle) be with respect to the ground?  

10. (1985,1) A projectile is launched from the top of a cliff above level ground.  At launch the projectile is 35 m above the base of the cliff and has a velocity of 50 m/s at an angle of 37( with the horizontal.  Air resistance is negligible.  Use g = 10 m/s2.

A) Calculate the total time from launch until the projectile hits the ground.

B) Calculate the horizontal distance R that the projectile travels before it hits the ground.

C) Calculate the speed of the projectile at points A, B, and C.

Bonus:  Sketch a graph of the horizontal velocity versus time, and a graph of the vertical component of the velocity versus time for the projectile.
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