NAME:
Physics 10

Fall 2017
Exam I

The Ground Rules: Show your work! You must give sufficient justification for your answer–no
credit will be given for answers that are unaccompanied by an explanation and/or clearly written
calculations. Where required, answers must include the correct units and direction. Please keep 3
sig figs in your answer for numerical problems.
Point values are shown next to the problem; there are a total of 100 points on the exam.
g = 9.8 m/s2 ,or you may approximate it as g = 10 m/s2 .
Some useful formulas
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Exam 1

1. (8 points) Physicists try to find mathematical models for predicting the behavior of natural
phenomena. In doing so, we define physical concepts in terms of mathematical quantities such
as time, distance, displacement, velocity, speed, acceleration, mass, weight and force.
List 4 physical quantities which are vectors.
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2. (10 points) A vector is given in column notation as A

2
−3

#

Write the vector as magnitude

and direction. (Don’t forget to show your work.)

3. (6 points) A book slides down a smooth incline. (Friction is negligible.) The incline makes an
angle of 25◦ relative to the horizontal. Draw a free body diagram for the book.
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4. (6 points) Is it possible for an object to have velocity and acceleration in opposite directions?
If yes, give a specific example. If no, explain why not.

5. (15 points) Bee gone prospecting. The graph below represents the position of a honey bee
as it travels back and forth on a straight line. As you read values from the graph to answer
the questions, there will some uncertainty in the tenths digits. I recognize this and will mark
accordingly.

(a) Identify two times at which the bee’s velocity is zero.
(b) What is the bee’s velocity at t = 2 s?
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6. (15 points) A physics professor throws a pen into the air with an initial velocity of 4m/s at
an angle of 50◦ relative to the horizontal. (Imagine the prof was crouched down and threw it
from ground level.)
(a) How long does it take for the pen to get to the highest point?
(b) What is the pen’s velocity right before it hits the ground?
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7. (25 pts) A crate is pulled across the rough floor of a warehouse with a force of 80 N at an
angle of 30◦ above the horizontal. The box has a mass of 15 kg and accelerates at a rate of 2
m/s2 .
(a) Draw a free-body diagram for the crate.
(b) What is the magnitude of the friction force acting
on the crate?
(c) What is the coefficient of kinetic friction between
the crate and the floor?
(d) If the crate starts from rest, how far does it travel
after 10 seconds?

6

Exam 1

8. (15 pts) A child on a playground hits a tether ball of mass 0.5kg so that it moves in a circle
around the pole with a constant speed of 2m/s. If the tether (rope attached to the ball) makes
an angle of 30◦ with the pole:
q

(a) What is the tension in the rope holding the ball?
(b) What is the radius of the circular path of the ball (as it moves
around the pole)?

