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AP. Physics - C A N oy

unit 3 Test Review Arscerc

Work & Energy [/ﬁg/f

Chapters 7 - 8

* TIn studying for your test, make sure to study this review sheet
along with r quizzes and homework assignments.

Multiple Choice: On this portion of the test, you will not be allowed to use your
calculator or AP formula sheetr. (You may, however, use your
AP table of information.) Approximate g=10m/s* for simplicity
of calculations. No partial credit will be given.

1. According to the work-kinetic energy theorem, what must be true about an
object if the net work done on it during some time interval is equal to zero?

a. The object is sitting still. c. The object is slowing down.
@) The object is not accelerating. d. The object is speeding up.

2. A weight lifter lifts a mass mat constant speed to a height Ain time . How
much work is done by the weight lifter?

a. mg

b. mh o BoF o TN ol

c,/ mgh U PRRES KRS,
mght -

e. mgh/t

3. A constant force of 300N pushes a 100kg mass up the inclined plane shown in the
diagram at a constant speed of 4m/s. The work done by the 300N force in
pushing the mass from the bottom of the incline all the way to the top of the
incline is most nearly...

a. 0OJ —
b. 9007 @ )
c. 10007 e 300N 9
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4. A child pushes horizontally on a box of mass m which moves with constant speed v
across a horizontal floor. The coefficient of kinetic friction between the box
and floor is u. At what rate does the child do work on the box?

v

p. £82 ‘1 c. mgv d. pmv? e. —
v ) umg
Yo oy ir,_,u “‘-A"\}

5. A rock of mass m is thrown horizontally off a building from a height h,. The
speed of the rock as it leaves the thrower’s hand at the edge of the building is v..
Disregarding air resistance, what is the kinetic energy of the rock just before it
hits the ground?

a. mgh, d. Lmv,?-mgh,
b. Lmv,’ ({: ) L mv,’ + mgh,
c. mgh, - 1 mv,’

a.) pmgy

6. A conservative force has the potential energy function U(x), shown by the given
graph. A particle moving along the x-axis has kinetic energy equal to 1.0J when it
is at position x=2cm. Which of the following is a car'r'e:cf statement about The.
motion of the particle? ; e d

_a. It oscillates between x=1cm and 3cm. | |
b. It moves to the right of x=4cm and does
not return.
c. It moves to the left of x=1cm and does
not return.
d. It comes to rest at x=lcm and 3cm.
Q e.) It cannot reach either x=1cm or 3cm.

Potential Energy [J)

Position (cm)

7. A mass is attached to an ideal spring on a smooth horizontal surface. It is
displaced an amount A from equilibrium, and then released. Which of the
following is true?

I. Kinetic energy is largest when the mass passes through equilibrium. ./
II. Potential energy is largest when the mass is at A,
HZ. The total energy is largest when the mass. at equilibrium.

a. I only b. II only c. IIT only G.I and IT only e. IandIIT only



4

#
#

Force (N)
/ 8. The only force acting on an 8kg object

varies as shown in the given graph.
Determine the work done by this force
to move the object from x=Om to x=10m.
a. zero

b. 507

c. 300J )t s o
@:: 4007 012 3.4?.5? 8 91011
s 5007 ; —Position (m)
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9. Assuming it started from rest at position Om, the speed of the Bkg object in
problem #8 at the end of the 10m displacement is closest to which one of the

following? \
a. zero b. 2m/s c. b5m/s d. 7.lm/s ﬂkl‘.ii" 10m/s
o
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10. Starting from rest and a height of 10m, a 2kg mass slides down a 30° incline,
reaching the bottom with a speed of 10m/s. What is the approximate work done
by friction?

a. zero b, 10437 (c)-1007  d. -2007
e. Cannot be determined without the coefficient of kinetic friction.
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Problem Review: On this portion of the test, you may use your calculator, AP
formula sheet, and AP table of information. Partial credit will
be given on these problems.

11. Three forces act on a 5kg object as shown in the diagram. (Assume these are
the only three forces on the object.) Calculate the net work done by the forces
as the object moves 4.2 meters o the right, and then find its kinetic energy at
the end of the motion, assuming it started from rest.
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12. A 3kg object slides over a frictionless xy plane, through a displacement given by
(13m)i - (5m)] while a constant force given by (7N)i + (12N)j acts on the object.
a. Calculate the work done by the force on the object during the slide.

Fed = (A -BX=al-Le

| =

L~

e

- 3 ™
31 TS D

b. If the previous motion occurs over a time interval of 3.2 seconds, at what
rate is work done on the object?

‘zl

B - A < )
o Yy = 2.2 1.E6L%3

13. A force acting on a 12kg block is given by F(x) = 4x - 5x%, in Newtons. Calculate
the work done by the force as the block moves from x=0m to x=3.5m,

14. A block of mass 8.2kg is initially 85cm above a vertically-oriented spring
(k=900N/m). If the block is thrown down at 4.5m/s from this location, how far
does it compress the spring?

\ - 5 = (OO (g 2B -x)
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15. A 45cm-long pendulum is initially held such that it makes an angle of 25° with the

/ vertical, and then it is thrown downward. How fast does the 1.2kg pendulum bob
need to be thrown downward so that it swings down and then back up to a

‘ position vertically above its support, with a tension of exactly 6N in the string af

this location? 4 E
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Li16. Starting from rest, a 20kg block slides down 4m ulnng a frictionless ramp that is
inclined at 20° to the floor. Then the block slides another 3m along the flat,
horizontal floor as it slows to a stop.

a. Calculate the work done by gravity as the block slides down the ramp.

%\ ey L}jf“ E’q
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b. Use work and energy considerations to find the speed of the block at the
base of the ramp.
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¢. Use work and energy ideas to find the coefficient of friction between the

block and floor.
ff'j"ﬂ_.I 4% = PNE r

?_.f:-‘é*‘. - Fﬁf/flé o (7/
; e il 2) =&

Lbo -
s [_ C HC.’,T .'



particle that can travel only along the x-axis under the influence of a
conservative force. The particle is released at position x=2.5m with a velocity of
5.0m/s in the negative x-direction.

/ 17. The given graph shows a plot of potential energy U versus position x of a 2kg

; | a.What is the position of the
‘ | turning point on the left side of
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¢. What are the magnitude and direction of the force acting on the particle at
x=4m?
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18. A block of mass 4.2kg is attached to a horizontal spring of constant k=350N/m.
The block is initially pulled back 12cm from equilibrium and set free to slide
across a horizontal floor, where the coefficient of friction between block and
floor is 0.28. If the block is released from rest, calculate its speed when it
arrives back at its equilibrium position,
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