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I understand that sharing information with anyone during this exam by talking, looking at
someone else’s test, or any other form of communication, will be interpreted as evidence of
cheating. I also understand that if [ am caught cheating, the result will be no credit (0 points) for
this test, and disciplinary action may result.

Signature:

Print your name:
(This will help identify your test paper in the event of any scoring issues)




Question 1: Charlie runs 500 m at a speed of 2 m/s to the corner store, buys a cup of coffee, and
walks 500 m at a speed of 1 m/s back to his starting point. If the entire trip takes him 1000 s,
what is the magnitude of Charlie’s average velocity for the round trip?

A.2m/s
B. 1 m/s
C.1.5m/s
D.0m/s
E. 0.5m/s

Question 2: The top of a cliff is located a distance H above the ground. At a distance H/2 there
is a branch that juts out from the side of the cliff, and a pig is sitting on this branch. Two angry
birds are launched at the pig with the same initial speed, one straight downward from the top of
the cliff and one straight upward from the ground. In the absence of air resistance, which bird
pops the pig first?

A. Both birds hit the pig in the same amount of time.
B. The bird launched from the ground.

C. The bird launched from the top of the cliff.

D. There is insufficient information to answer.

Question 3: A drag racer accelerates from rest with a uniform acceleration of 5 m/s*. What
distance does the car travel while accelerating to a velocity of 10 m/s?

A.5m
B.10m
C.20m
D.2m
E. 100 m



Question 4: Bob launches a boat and rows across a river at
4 m/s. As he rows, the current carries him downstream at 3
m/s. What is the magnitude of Bob’s total velocity with
respect to the point on the bank that he launched from?

A.4m/s
B.5m/s
C.3.5m/s
D.25m/s
E.7m/s

Question 5: Rover the dog is chasing a car down the street. The car is traveling at 3.5 m/s. Rover
is running at 5 m/s in the same direction. Rover starts out 15 m behind the car. How far will
Rover have to run to catch the car?

A.15m
B.35m
C.50m
D.5m

E. 100 m

Question 6: A bullet is

fired horizontally with

speed v and travels a

distance L before hitting a L —
target. Thanks to gravity, Bullet— —
it falls a distance Ay in

transit. To cut the drop

Ay in half for the same initial speed v, what distance should you fire from?

A.L
B.L2
C.L/4
D.2L
E.LA2




Question 7: Sally (who has a mass of 50 kg) buckles her seatbelt and puts the gas pedal to the
floor, causing her 1000 kg car to accelerate steadily at 4 m/s>. What is the magnitude of the net
force that acts on Sally during this acceleration?

A.250N
B. 1000 N
C.200N
D. 4000 N
E.ON

Question 8: A mass m is pulled along a rough table at constant velocity by FCX'[
an external force Fy. The magnitudes of the forces on the free-body
diagram have not been drawn carefully, but the directions are correct.

Which statement below about the magnitudes of N W

the forces must be true? T Fext
A: Ffric > Fext ) N > mg FfrlC /
B: Ffric < Fext ) N < mg l

C: Ffric > Fext 5 N < mg
D: Ffric < Fext » N > mg
E: None of these

mg

Question 9: Two hockey players get in a brawl during a somewhat odd hockey game that takes
place on a frictionless ice rink. Vadim (who has a mass of 100 kg) pushes on Alexei (who has a
mass of 150 kg) with a force of 300 N applied in the +X direction, in the middle of the rink.
What are the resulting accelerations of the two players along the x-axis?

A. Vadim -3 m/s®, Alexei 2 m/s
B. Vadim -2 m/sz, Alexei 3 m/s?
C. Vadim 0 m/s’, Alexei 2 m/s”
D. Vadim -2 m/s*, Alexei 2 m/s
E. Vadim -3 m/sz, Alexei 3 m/s



Question 10: Diana slaloms down the slope. At
the point marked X she skis through a semi-
circular dip. At this point, how do the
magnitudes of the weight force W = mg and the
normal force N acting on her compare?
A.N>mg

B.N<mg

C.N=mg

D. Depends on initial height h

Hill1

E. Impossible to determine

Question 11: A 100 kg go-cart travels around a hairpin turn with a radius of 1 m at 2 m/s. What
frictional force is necessary to keep the car from skidding? Assume g= 10 m/s”.

A.F=100N

B.F=200N
C.F=300N
D.F=400 N
E.F=500N

Question 12: Which of the following free body diagrams is correct for the tetherball shown
below?

Al 1 )

B.2 45° / T
C.3 ¢ T— &
D. 4 [‘mg mg
E.5

T Fc

@ — (&3]
mg mg mg




Question 13: Lindsey pushes a big bottle of Mountain Dew across a frictionless floor (somehow
she does this without slipping and falling!), accelerating the 1 kg soda bottle from rest to a final
velocity of 2 m/s. How much work does she do on the bottle in the process?

A 1]
B.0.51J
C.2]
D.41]
E.10J

Question 14: Saul the donkey pulls a mining cart up an inclined plane at a constant speed.
Which of the following is true?

A. The gravitational force does positive work on the cart.

B. The net work done by all the forces on the cart is positive.
C. The kinetic energy of the cart changes.

D. The total mechanical energy of the cart is conserved.

E. The cart does negative work on Saul.

Question 15: An angry bird with a mass of 1 kg is launched with an initial velocity of 8 m/s, at
an angle of 30° above horizontal. How high above its

starting point does the bird reach at the highest point E@ﬁ=§?§§ﬁ&“ 7-,’{71?
ISGORES ©

of its trajectory? Assume g = 10 m/s”.

A.1lm
B.32m
C.8m
D. 0.8 m
E.4m




Trigonometry (For right triangle with sides Adjacent, Opposite, and Hypoteneuse):

Sin(0) = O/H Cos(0) = A/H Tan(6) =0/A  H2=07+A2 Acircle = T2
Sin(30°) = Cos(60°) = %  Sin(60°) = Cos(30°) =v/3/2 ~=0.866 Sin(45°) = Cos(45°) =2/2 ~0.707
Sin(0°) = Cos(90°) =0  Sin(90°) = Cos(0°) = 1
Kinematics:
(@)= @=12  FO) =T +Tt+sat?  v(t)? = v, +2a- AF(t)
Newton’s Laws:
ZF =mC_i FAB =_FBA
Forces:
Fz = mg (@ surface) £ = ugFy fe = wFy

2
Fc =ma, = = Fspring = —kx
Work & Energy:
KEprans = imv? AKE = W, PE; = mgh PEgpring = 3 kx?
E=KE + PE AE = W, W =F - AF = |F||AY| cos Opq;

Rotational Motion:
2

0 =s/r ac=v7



