PHYS131
Practice Exam
Part II

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.

For each question, assume there is no air resistance.

1. I jump in the air.  When I am 0.20 meters off the ground, I exert a gravitational force on the earth equal to around

a) Zero or very close to zero

b) 10 N

c) 700 N

d) 105 N

e) 9.8 m/s2
2. 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.

3. My weight is 150 lbs.  By mistake, I run into my 40-lb daughter.  During the collision: 

a) I exert a greater amount of force on my daughter than my daughter exerts on me. 

b) My daughter exerts a greater amount of force on me than I exert on my daughter. 

c) Neither exerts a force on the other, my daughter gets hurt simply because she gets in my way. 

d) I exert a force on my daughter but my daughter does not exert a force on me. 

e) I exert the same amount of force on my daughter as my daughter exerts on me. 

4. Newton’s universal law of gravitation is expressed as Fg =G m1m2/r2.  In this expression, what is the value of G?

a) Zero

b) 6.67(10-11 Nm2/kg2
c) 9.8 N/kg

d) 6(1024 kg

e) None of the above; it depends on the situation (e.g., free fall, etc.)

5. When someone throws a curveball in baseball, the ball curves because of air resistance.  Consider the following forces:

1. A downward force of gravity

2. A force exerted by the thrower

3. A force exerted by the air
Which of the above forces is (are) acting on ball while it is in the air (i.e., after it has left contact with the thrower and before it touches the ground or someone else)?

a) 1 only

b) 1 and 2

c) 1 and 3

d) 2 and 3

e) 1, 2 and 3 

6. A small metal ball rolls off a horizontal 1-m high table with an initial speed of 3 m/s.  It then takes about 0.5 seconds to fall to the floor.  While the ball is in the air, the gravitational force on the ball

a) is zero and remains zero during the flight.

b) is non-zero and remains the same during the flight.

c) is non-zero and increases in magnitude during the flight.

d) is non-zero and decreases in magnitude during the flight.

e) is non-zero and changes direction during the flight.

7. A person is pulling a box along the ground with a string.  The string is oriented at an angle of 40° above the horizontal.  What is the direction of the tension force on the box due to the string?

a) In the same direction as the motion of the box

b) In the opposite direction as the motion of the box

c) 40° above the horizontal

d) 40° below the horizontal

e) One cannot say without knowing the other forces that are acting on the box.

8. A box is sliding down a ramp.  The normal force on the box is 30 N and the friction force is 10 N.  What is the coefficient of kinetic friction?

a) Zero

b) 10 N

c) 30 N

d) 0.10

e) 0.33

9. When I push horizontally on the table, it stays where it is.  Why?

a) Because my force is not strong enough to overcome the table’s inertia

b) Because the floor exerts a normal force that counters my applied force

c) Because the floor exerts a horizontal force that counters my applied force

d) Because the table exerts a horizontal force that counters my applied force.

e) Because the gravitational force on the table is equal and opposite my applied force

10. An elevator is moving upward with a constant speed.  The gravitational force on the elevator is 7000 N.  What is the tension in the cable holding up the elevator? (assume the cable does not have much mass)

a) Zero

b) Greater than zero but less than 7000 N

c) 7000 N

d) Greater than 7000 N

e) Impossible to say without knowing the speed

11. A ball is at rest on a cart that is also at rest.  The cart is then pulled and the ball ends up in the back of the cart.   Which of the following is correct?

a) The cart exerted a force on the ball toward the back of the cart.

b) The ball exerted a force on the cart toward the front of the cart.

c) The earth (as opposed to the cart) exerted a force on the ball toward the back of the cart.

d) All of the above.

e) None of the above.

12. Where is it easier to fly a plane: on the earth or on the moon?

a) The earth because air exerts a net upward force on everything.

b) The earth because the wing design leads to lower air pressure above the wing than below.

c) The moon because air exerts a net downward force on everything.

d) The moon because there is no air to slow the plane down.

e) The moon because the plane is lighter there.


Name: _________________________________
Section B: You are allowed a calculator and your textbook. (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!).

1. Four forces are applied to a 5-kg box.

F1 = 10 N in a direction of 20° north of east.

F2 = 20 N in a direction of 60° south of east.

F3 = 30 N in a direction of 40° south of west.

F4 = 49 N in a direction directly upward.
No other forces are acting except for gravity.
Determine the magnitude and direction of the net force on the box.


2. The international space station orbits the Earth at a height of about 350 km above the Earth’s surface.

a) What is the gravitational force on a 70-kg astronaut on board the international space station due to the Earth?

b) What is the gravitational force on the 70-kg astronaut when the astronaut is standing at sea-level?


3. A 10-kg box is placed on an incline as shown in the diagram.
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Draw a free-body diagram for the box (label all of the forces acting on the box) assuming there is no friction between the box and the inclined surface.

b) Draw a free-body diagram for the box (label all of the forces acting on the box) assuming there is friction with the box at rest.

c) Draw a free-body diagram for the box (label all of the forces acting on the box) assuming there is friction and the box is sliding down the incline.

d) Draw a free-body diagram for the box (label all of the forces acting on the box) assuming there is friction and the box is sliding up the incline.


4. A 10-kg box is placed on an incline as shown in the diagram above.

a) Suppose there is no friction, what is the net force (magnitude and direction) acting on the box?

b) Suppose friction was present such that the box does not slide down the incline. What must be the force of friction on the box?

c) What would be the minimum value of (s that would be sufficient to keep it from sliding down the incline?


5. The Vehicle Assembly Building at the Kennedy Space Center is 160 m high.  Assuming the density of air to be a constant, find the difference in atmospheric pressure between the ground floor and the ceiling of the building.  The density of air is about 1.25 kg/m3.
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