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1. The figure's vertical scaling is set by v, = 8.0 m/s
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a) [10 points] Draw the a vs.  graph. Be sure to label and scale a (m/s?) in the graph.
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b) [15 points] Draw the x vs. ¢ graph. Be sure to label and scale x (m) in the graph. (Assume at 7= 0, x = 0)
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Section: 4341/6541 EXAM-1, SP211 Fall 2012

Name QOM‘SM

2. In the figure, a stone is projected at a cliff of height # = 52.0 m
with an initial speed of 42.0 m/s directed at angle 6, above the
horizontal. The stone strikes at 4, 5.50 s after launching.

(a) [6 points] Find the angle 6.
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(b) [6 points] Find the velocity vecior ¥ of the stone just before impact at 4.
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(c) [5 points] Find the magnitude of ¥ and the angle it makes with the positive x axis.
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(d) [8 points] Find the maximum height H reached above the ground. (Show your complete work.)
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3. A block of mass m accelerates down a slope of angle 8. The coefficient of kinetic friction is z.

a. [4 + 4 points] Draw the free body diagram of the block and clearly label
the forces acting on the block. Write Newton’s second law for X and Y.

Forces on block

b. [4 points] Find the acceleration d in terms of m, g, 0, and .
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c. A force F slows the acceleration @ to zero, and now the block is on the verge of sliding up the slope. [4 points]
Draw the free body diagram of the block. [4 points] Write Newton’s Second Law for X and Y (use the same coordinate
system as part a). [S points] Find the coefficient of static friction y between the block and the slope. Express your

answer in terms of m, g, 6, and F.
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4. In the figure below, a block of mass m slides down a ramp at angle 6 while a worker pulls on the block (via a rope)

with a forceﬁ',. The coefficient of kinetic friction between the block and the ramp is . As the block slides down a
distance d along the ramp, find (a) [4 points] the work done by the gravitational force F ¢ » (b) [4 points] the work

done by the force F‘, , and (c) [4 points] the work done by the friction force. (d) [4 points] What is the total work done?
(e) [5 points] If the initial speed of the block is v,, find the final speed of the block after it slides the distance d down

the ramp? [Hint: AK = W]
[Note: Express your symbolic answers in terms of m, g, F;, ux, d, 6, and v,]
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4 (f) [4 points] A block of mass m is held at rest against a compressed spring (spring constant ) on a frictionless
horizontal surface. The spring is compressed a distance d. As soon as the spring is released, it shoots the block along
the surface. What is the speed v of the block just after the spring is released? (Express your answer in terms of m, k,

and d.)
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Extra points:

[5 points] Name two conservative and two non-conservative forces.
(ensevvakive mon - ConsexVAHve_
@ Force Od’i ‘(}WV"'ETJ’ @ Eviehon
@ gf?vfm % Jﬁo*fc@ @ TenSion

Your score

Q# Points

1

Total

Points earned on this page 5






