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AP Physics 1 - Test 07 - Work and Energy Score: 100 ? ’

1. Which of the following is NOT a correct unit for work?
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2. The graph represents the potential energfy U as a function of position r for a
particle of mass m. If the particle is released from rest at position ro What will its
speed be at position 3ry? : ”

Hint: This is NOT a Force v. Displacement Graph, so don't take the area!. To find the
1g\ain in kinetic energy, simply look for the loss in potential energy from r_to 3r . it

!
as lost U, amount of potential energy, so it has gained U, amount of kiftetic e%ergy. ,
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3. The potential ener%y function U(x) is associated with a force F and described by
the graph given here. If a particle being acted upon by this force has a kinetic energy
of 7/ at position x what is the particle’s kinetic energy at position X7
HINT: Just like the last problem, this is NOT a Force v. Displacement graph. So just
remember that the loss in potential energy is the gain in kinetic energy. So how
much energy did potential energy lose? Consider that the object has an initial kinetic
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4. A mass of 2 kg is attached to the end of a light string to make a pendulum 5.0 m
in length. The mass is raised to an angle of 53%Felative fo the vertical, as shown, and
released. The speed of the mass at the bottom of its swing is.

HINT: Use some trigonometry to find out how much the height (and thus the
%ravitationat potential energy) has changed. This will be how much kinetic energy has
een gained and the answer can be calculated.
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@ 40 m/s \/: \éjb '\\
@ 6.3 m/s - m
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5. A boy holds a 40-N weight at arm’s length for 10 s. His arm is 1.5m above the\'\: b= 5" A‘Y\

ground. The work done by the force of the boy on the weight while he is holding it is:

@ o |
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6. A block of wood, initially moving along a rough surface, is pushed with an applied
horizontal force F___. thatis less than the friction force F,. . . The forces arein
opposite directiof®Mlflich of the following statements is fa989°"

@ The Work being done by the applied force is negative. F("\C+l‘@ N -
] n \
The net Work being done on the block is negative. 8(5 9 frwe

@ The block is slowing down. A’PPI.‘“

@ The net work being dane on the box decreases its kinetic energy.

= Pogiyyvre

7. A crate moves 10m to the right on a horizontal surface as a woman pulls on it
with a 10-N force. Rank the situations shown below according to the work done by
her force, least to greatest K Zong

® .2 B A W
OKX ‘ R
@2,3,1 7\
@1,3, Mos -
@)3,2,1

8. The work done by gravity during the descent of a projectile:

w
i

w
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is positive = ~ . o ] R
@ N , H fore Rl distlacement 40 € 1 Frp
@ Is negative ng( d‘\"\ \ \ B
@ is zero P(“‘"d"\) WO (5 Pos, tre

9. A moon of mass m orbits a planet of mass M in a perfectly circular orbit of radius
r, with a force of gravitational attraction between the two bodies of F_. How much
Work is done on the moon by the planet during a single orbit of the nfoon?

@Fr
&
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10. A bucket of water with a total weight of 50 Newtons is lifted at constant velocity
up a 10 meter deep well. If it takes 20 seconds to raise the bucket this distance, the
Power required to lift the bucket is 5U

% .,
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11. A 2-kg object is moving at 3m/s. A 4-N force is applied in the direction of motion
and then removed after the object has traveled an additional 5m. The work done by
this force is:

@12J

15J % _ ]

@m W= ,‘A)(( lon
3 =0 %)= \) T

12. Camping equipment weighing 6000N is pulled across a frozen lake by means of
a horizontal roFe. The coefficient of kinetic friction is 0.05. The work done by the
campers in pulling the equipment 1000m at constant velocity is:

%wm? Foo = APz (08)(boo)= 300 W
1.5%x107 |
< 10° W= FR = Boo)(lose) = 300,000

13. A man pulls a 100-N crate up a frictionless 30° slope 5m high, as shown.
Assuming that the crate moves at constant speed, the work done by the man is:

HINT: How long is the ramp? How much force is he pulling with? Is the block moving
in the same direction as the force of his pull?

14. If the force and disglacement of an object are in opposite directions, the work
done on that object by that force is
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@ positive
@ negative
@ zero

15.  Which equation best represents the kinetic energy of an object?

16. A child is on a playground swing, motionless at the highest point of his arc. What
energy transformation takes place as he swings back down to the lowest point of his
motion?

@ Etherma)to K
@ Ug o Ethex'ma!
@ Ko Ethermal

17. Askieris glidinﬁ down a gentle slope at a constant speed. What energy
transformation is taking place?

g
@ Erhermalto K
@ U toE,
I thermal
@ KtoE,
thermal

18. A crane lowers a girder into place at constant speed. Consider the work W done

by gravity and the work W._.done by the tension in the cable. Which is true?

@ V\/g = positive and W, = positive Fﬁ 15 Same denp Choow s ' é'sﬂqu\fn* s ﬁd&n tewve
@ W, = positive and W, = negative E direction as | ‘

- = positive T 1S OPfos) - ‘
() Wy =negative and Wy = positive T Fosite @fd-srlqcemf'w = Neaqiavy

@ \/\/8 = negative and W, = negative
@ W =0andW_=0
g T

19. Please click the image and answer the provided question.
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A consiant force Fpushes g particle through a displacenent
AF . In which of these three cases does the foree do nepatve

work!
- s

‘
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A "
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E Both Aand €
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20. Which force below does the most work? All three displacements are the same.

@ The 10 N force e T2
The 8 N force = \‘_ AX (oS 6 10N &r

LO0” .
@ The 6 N force e e
AF A7 AF

@ They all do the same work.

21. Ball A has half the mass and eight times the kinetic energy of ball B. What is the

i ?
speed ratio v, /v, ?

o= o™ s |
% Vot S0k iE s xy

gz Vo rW R
" x4

22. Starting from rest, a marble first rolls down a steeper hill, then down a less
steep hill of the same height. For which is it going faster at the bottom?

@ Faster at the bottom of the steeper hill ﬂ{o\
@ Faster at the bottom of the less steep hill bl

@ Same speed at the bottom of hoth hills

@ Can't say without knowing the mass of the marble

23. A small child slides down the four frictionless slides A-D. Rank in order, from
largest to smallest, her speeds at the bottom.

> > > RN N .
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24. A hockey puck sliding on smooth ice at 4 m/s comes to a 1-m-high hill. Will it
make it to the top of the hill?

() ves Noy endusy, Eneroy) Anj ?

| — i]ll]
Q-

@ Can't answer without knowing the mass of the puck
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@ Can't say without knowing the angle of the hill

25. A spring-loaded gun shoots a plastic ball with a launch speed of 2.0 m/s. If the
spring is compressed twice as far, the ball's launch speed will be

@ 1.0 m/s (-k —_ \ d e,
- Y ec ~
(e) 2005 = < cHly Propo; f.\)v\b\\)
\ 5 7 -

2.8 m/s —‘\b—_kxl_ — ’{_W\\P‘ Q0 if X dc“b|e>) v d‘dub‘%

4.0 m/s . - '
@ 16.0 m/s X ok Vv

X AV

P t——
26. A spring-loaded gun shoots a plastic ball with a launch speed of 2.0 m/s. If the
spring is replaced with a new spring havin% twice the spring constant (but still
compressed the same distance), the ball's launch speed will be

a

1
MV

\

l -
e 2.0m/s ¥ \\'X
Ko v

() 160ms A V .,gj_\%;\

A K>
27. Four students run up the stairs in the time shown. Which student has the
largest power output?

() A

@D

28. Five toy cars accelerate from rest to their top speed in a certain amount of time.
The masses of the cars, the final speeds, and the time to reach this speed are noted
in the table. Which car has the greatest power?
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29. Which of the following bodies has the largest kinetic energy?

Mass 3M and speed V l/ . l, VV
Mass 3M and speed 2V \ M

Mass 2M and speed 3V

©[S10]0)

Mass M and speed 4V
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@ All four of the above have the same kinetic energy

30. Two trailers, X with mass 500 kg and Y with mass 2000 kg, are being pulled at
the same speed.
The ratio of the kinetic energy of Y to that of X is:

() 1
@ 21

@ 9;1 K LA

@ 1500:1 7‘ X XY

x4
31. AS5.0-kg cartis moving harizontally at 6.0m/s. In order to change its speed to
10.0m/s, the net work done on the cart must be:

Ik = »}_W\\f"

HINT: The net work done on a body is the change of its kinetic energy.
40 we he—= L =2 o o LN L re\ (N
%%J W2 bz AmiT = S = 2 (5) (- L)(k)

@)160J -
®4OOJ — ,éa)

32. A5.0-kg cart is moving horizontally at 6.0m/s. | order to change its speed to
10.0m/s is a time interval of 5 seconds. What is the/power output?

@zwv

@18V\/ P: v_\i — ‘léo —3‘)‘\/]/
@32w t g - i
®8OW '

@ 110 W

33. On an analysis of the force vs compression of a spring. What aspect of the graph
represents the spring constant? _
= tQP

@ The slope T .
@ The area l’;P’ hAX A)(

@ The maximum force multiplied by the maximum compression

@ The minimum force multiplied by the maximum compression

34. On an analysis of the force vs compression of a spring. What aspect of the graph .
represents the work performed on the spring?

@ The slope . .
@ The area W: l— AX

@ The maximum force multiplied by the maximum compression
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@ The minimum force multiplied by the maximum compression

35. Acrane raises a 50-N weight 3m above the floor for 30 seconds at constant

velocity. The power required to do this is:
59

@ 150W _ W mMaAl CE(’)(SW
() sow e t - T - T 15w
@ 30W y

36. Asimple pendulum consists of a 2.0-kg mass attached to a string. it is released
from rest at X as shown. Its speed at the lowest point Y is about:

(SRS SRS EEEEEEE,

Y W= J;w(\/r

\‘lc.')h =1 33m
S

37. You toss a pebble upward with a velocity v and it obtains a height H. How fast
must you throw the pebble to obtain twice the height?

Lyimz 79 e ?\/&JT

N
o= UL S s

38. Asaballis thrown upvvards compare the signs of the work done by gravity
while the ball goes up, and when the ball goes down.

@ Up: Positive

Down: Positive

Up: Negative
Down: Positive

Up: Positive
Down: Negative

Up: Negative
Down: Negative

39. As a ball is thrown upwards, compare the signs of the work done by drag while
the ball goes up, and when the ball goes down.

@ Up: Positive

Down: Positive

e Up: Negative

Down: Positive

Up: Positive
Down: Negative
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Up: Negative
Down: Negative

40. Three balls are thrown from a cliff with the same speed but at different angles.
Which ball has the greatest speed just before it hits the ground?

@ Ball C

@) All balls have the same landing speed 5 & &

@ It is situation, depending on the masses of each ball.
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