PHYS131
Practice Exam
Part III

Name: _________________________________

Section A: No notes or calculators are allowed. (50%)

Instructions: For each question, circle the letter corresponding to the best answer.  Only one answer is correct.  If you choose that answer, you receive 1 point.  If you choose two and one is correct, you receive ½ a point.  If you choose three and one is correct, you receive ¼ a point.  For four or five choices, even if one is correct, you receive zero points.

1. The positions of two blocks at successive 0.20-second time intervals are represented by the numbered squares in the figure below (the blocks are moving toward the right).
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The accelerations of the blocks are related as follows:

a) The acceleration of “a” is greater than the acceleration of “b”.

b) The acceleration of “b” is greater than the acceleration of “a”.

c) The acceleration of “a” equals the acceleration of “b”.  Both are greater than zero.

d) The acceleration of “a” equals the acceleration of “b”.  Both are zero.

e) Not enough information is given to answer the question.

2. At some initial time, an object is moving toward the north at 10 m/s with an acceleration of 2 m/s2 toward the north.  Some time later, the acceleration has changed to 1 m/s2 toward the north.  Assuming the object has maintained the same direction during the time interval, what is the object doing during the time interval?

a) It is slowing down.

b) It is speeding up.

c) It is moving with a constant speed.

d) It slows down after speeding up.

e) None of the above.

3. Under which of the following circumstances is the object’s instantaneous velocity zero but its instantaneous acceleration non-zero?

a) A stationary ball on a table.

b) A ball moving at constant speed along a circle.

c) A ball moving at constant speed and constant direction.

d) A ball that, having been thrown straight upwards, is at the exact top of its path.

e) None of the above.

4. An object is moving toward the north at 10 m/s and slows down to 8 m/s toward the north in 2 s.  What is the object’s average acceleration during the 2 seconds?

a) 9.8 m/s2 downward

b) 9 m/s2 toward the north

c) 2 m/s toward the north

d) 1 m/s2 toward the south

e) Zero

5. An object is moving toward the north and maintaining a constant speed of 10 m/s (and constant direction).  What is the object’s acceleration?

a) 9.8 m/s2 downward

b) 1 m/s2 toward the south

c) 10 m/s toward the north

d) 2 m/s toward the north

e) Zero

6. What is a typical horizontal acceleration of a car as it enters Interstate 80?

a) 2 m/s2
b) 10 m/s2
c) 50 m/s2
d) 150 m/s2
e) 980 m/s2
7. A coin is tossed straight up into the air.  After it is released it moves upward, reaches its highest point and falls back down again.  Which of the following describes the net force acting on the coin when the coin is at its highest point? Ignore any effects of air resistance. 

a) The net force is directed downward and remains unchanged during the flight.

b) The net force is directed downward but changes direction during the time of flight.

c) The net force is zero.

d) The net force is directed upward and remains unchanged during the flight.

e) The net force is directed upward but changes direction during the time of flight.

8. I am standing on the surface of the moon and I throw a ball.  What is the magnitude of the ball’s acceleration while it is in the air?

a) Zero because you are so far from the earth that its effect is insignificant

b) Zero because there is no air on the moon and without the air pushing down on the ball, it won’t accelerate.

c) 9.8 m/s2 because without any air on the moon, the only force acting is the gravitational force

d) Greater than 9.8 m/s2 because the moon is smaller than the earth and so you are closer to its center and thus the gravitational force is greater
e) Less than 9.8 m/s2 because the moon is less massive than the earth and since the mass is proportional to the radius cubed, the difference is greater than that due to the difference in radius alone

9. What is the net force on a bicycle that is being pedaled up a hill at a steady (constant) speed (and constant direction)?

a) The net force is in the direction of motion is increasing or decreasing in strength (magnitude)

b) The net force is in the direction of motion and is of constant strength (magnitude)

c) The net force is zero.

d) The net force is in the direction opposite the motion and is increasing or decreasing in strength (magnitude)

e) The net force is in the direction opposite the motion and is of constant strength (magnitude)

10. Suppose a non-zero net force is acting upon an object.  While the net force is acting,

a) the object’s velocity will be in the same direction as the net force.

b) the object’s velocity will undergo a change such that the final velocity is in the same direction as the net force.

c) the object’s velocity will undergo a change such that the average velocity is in the same direction as the net force.
d) the object’s velocity will undergo a change such that the change is in the same direction as the net force.

e) None of the above.

11. If a ball is rolling across a horizontal floor, with no horizontal forces acting on the ball, then:

a) The ball will be moving in a straight line and be neither slowing down nor speeding up.

b) The ball will be moving in a straight line and slowing down.

c) The ball will be moving in a straight line and speeding up.

d) The ball will maintain whatever motion is originally had, so if it was curving then it will continue curve, if it was slowing it will continue to slow, etc.

e) One cannot say what will happen without knowing the mass of the ball.

12. Two blocks of unequal masses are sliding toward each other on a frictionless surface.  Block A is moving toward the right at 10 m/s and block B is moving toward the left at 20 m/s.  As they collide, they stick together.  After the collision, how fast do the blocks move?

a) 5 m/s

b) 10 m/s

c) 15 m/s

d) 20 m/s

e) Impossible to say unless the masses are given.
13. Two blocks of equal masses are sliding toward each other on a frictionless surface.  Block A is moving toward the right at 10 m/s and block B is moving toward the left at 20 m/s.  As they collide, they stick together.  After the collision, how fast do the blocks move?

a) 5 m/s

b) 10 m/s

c) 15 m/s

d) 20 m/s

e) Impossible to say unless the masses are given.


Name: _________________________________

Section B: You are allowed a calculator; no notes or textbook are allowed. (50%)
Instructions: Answer each question as completely as possible.  Also, show your work!  Any incomplete or ambiguous answers will not receive full credit (remember correct units!).  If you are unable to get an answer to any part, just make up an answer for that part and go on.  If your answer doesn’t make sense, explain why you think it doesn’t make sense. 

If you need to use an equation, you must use of the following:

	ΣF = ma
	Newton’s second law

	f = μ N
	Friction/Normal force relationship

	a = Δv/Δt
	Definition of average acceleration

	p = mv
	Definition of momentum

	W = mg = Gm1m2/r2
	Newton’s universal law of gravitation

	g = 9.8 N/kg
	Earth’s gravitational field strength (near the surface of the Earth)

	G = 6.671(10-11 Nm2/kg2
	Universal gravitational constant


You can also use conservation of momentum and Newton’s third law. 

1. Suppose we have a fan cart whose speed depends on time as follows:

v = (0.4 m/s2) t.
What is the magnitude of the fan cart’s average acceleration during the period from t = 1 s to t = 3 s?  Assume the direction of motion is constant.
2. A 60-kg student is stuck in the middle of a frozen lake (on top of the ice).  Suppose the ice was frictionless.  The student, having taken physics, decides to thrown a 1-kg shoe, in the hope of sliding to shore.

a) In which direction should the student throw the shoe: toward shore or away from shore?  Why?

b) Suppose the student throws the shoe such that the shoe moves at a speed of 20 m/s across the ice.  How fast does the student slide across the ice as a result?
3. A 10-kg box is moving up an inclined surface, as shown in the diagram, at a speed of 8 m/s.  The angle of the incline is 37°.
a) Assuming there is no friction between the box and the inclined surface, draw a free-body diagram for the box (label all of the forces acting on the box). 
b) What is the net force (magnitude and direction) acting on the box?
c) What is the magnitude and direction of the box's acceleration?
d) How long does it take, from the time its speed is 8 m/s, for the block to stop (as it starts to come back down the inclined surface)?

e) Suppose friction was present such that the box does not slide down the incline. What must be the force of friction on the box?
f) What would be the minimum value of (s that would be sufficient to keep the box from sliding down the incline?
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