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‘ ‘ers to questions é through ’9
Base your answers :1“ e

avitational

on the diagram below which

a fricti int A and releas
on a frictionless track at po and re e

{ When a spring is stretched 0.200 meter from its
potential energy of the system

equilibrium position, it possesses a potential en-
ergy of 10.0 joules. What is the spring constant

represents a 2.0-kilogram
l’rc?m rest. Assume the gr
point E.

for this spring?
(1) 100. N/m
(2) 125 N/m

(3) 250. N/m
(4) 500. N/m

;? AlO x 103-kilogram car is moving at a constant
speed of 4.0 meters per second. What is the
kinetic energy of the car?
(1) 1.6 x 10°]

(2) 2.0 x 10']

(3) 8.0 x.10°]
(4) 4.0 x 10°]

* A force is applied to a block, causing it to acceler-
ate along a horizontal, frictionless surface. The
energy gained by the block is equal to the
1 work done on the block
2 power applied to the block
3 impulse applied to the block
4 momentum given to the block

A} A 1.0-kilogram mass gains kinetic energy as it
falls freely from rest a vertical distance, d. How
far would a 2.0-kilogram mass have to fall freely
from rest to gain the same amount of kinetic

energy?
(1 d @ %
(2) 2d @) %

& A mass resting on a shelf 10.0 meters above
-the floor has a gravitational potential energy of
980. joules with respect to the floor. The mass
is moved to a shelf 8.00 meters above the floor.
What is the new gravitational potential energy

of the mass?
£1) 960. ] 3) 490,
(2) 784 ] f 4; 490 ]J

’ tential energy of the system at point A is

6. The gravitational po

approxima_lel)' 9y 8.0 x 10* joules
%8 e {070 x 10 joules

: int B, the
7. Compared to the kinetic energy of the mass at poi
kinet'ic energy of the mass at point E is

¥, as great 3) the. same or
((2) twicegas great (4) 4 times gred

. e i will
s travels afong the track, the maximum height it wi

' as
reafh abA:vt:‘;'i‘m E will be clo;es:;o tom
(1)10. m ((4)) 40.. m
(2) 20. m

i d at point
1f the mass were released from rest at point B, its spee po

9.
€ would Be 7) 10. m'sec
@ e ((4)) 14 m/sec

2) 0.50 misec ]
Note that question 70 has only three choices.
- gy of the system at point

ical ener| :
e point F is

tal me:
ared Lo e f the system at

. Com
' mechanical energy ©

A, the total
(1) less
(2) more
(3) the same

\\- A force of 80, newtons pushes a $0.-kilogram object across’
alevel floor Tor 8 0 meters. The work done is '

(1) 10joules ' (3) 640 joules
(2) 400 joules (4) 3,920 joules
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15 How much work is done on a downhill skier by
an average braking force of 9.8 x 102 newtons to

1] A student pulls a block 3.0 meters along a hori- stop her in a distance of 10. meters?
zontal surface at constant velocity. The diagram (1) 1.0x10!] (3) 1.0x10%]
below shows the components of the force (2) 9.8x10!] (4) 9.8x10°]

exerted on the block by the student.

14 Which variable expression is paired with a corre-

sponding unit?
A .
: mass « distance
g String (1) Time and watt
© . '
» o dist:
"Block | 8BON Horizontal (2) mass s distance’ o g oy
«—30m—> (3) massedistanee” o g joe
How much work is done against friction? : ass » dista
(1) 18] (3) 30. ] (4) mmﬁ A0S and joule
(2) 24] (4) 42] me
13 The diagram below shows a 1.0 x 10%-newton I7 A spring has a spring constant of 120 newtons i
crate to be lifted at constant speed from the per meter. How much potential energy is stored
ground to a loading dock 1.5 meters high in in the spring as it is stretched 0.20 meter? .
5.0 seconds. i, . (1) 24] (3) 12] '
' - T (2) 48] (4) 24]
i5m
19 The graph below shows the relationship
THIS END UP S between the elongation of a spring and the force
1.0x10°N|| |Loading Dock applied to the spring causing it to stretch.
7777 777777777777 777777777
Elongation vs. Applied Force
What power is required to lift the crate? on% 60 PP
(1) 15 x 10° W (3) 3.0 x 10° W T 0.50
(2) 20 x 10° W (4) 7.5 x 10° W < 0.40
£ 0.30
S 0.20
14 Graphs A and B below represent the results of & 0.10
applying an increasing force to stretch a spring 0
which did not exceed its elastic limit. | 0 I;gke%l?l') 30.
k: ® What is the spring constant for this spring?
g g (1) 0.020 N/m (3) 25 N/m
3 8 (2) 2.0 N/m (4) 50. N/m
2 & : |
Spring Displacement Work Done on Spring ] 7*5" object is raised above the Earth’s surface, the |
A B g:lvitanonal potential energy of the obfect-Earth sys- ‘!
1 dec i
The spring constant can be represented by the 2 .'nc,::se? ’
1 slope of graph A 3 remains the same |

2 slope of graph B
3 reciprocal of the slope of graph A
4 reciprocal of the slope of graph B



0 A 20.-newton weight is attached to a spring,
causing it to stretch, as shown in the diagram
below.

UNSTRETCHED SPRING STRETCHED SPRING
0.50m
------ 1.00m
ceade=-
20. N

What is the spring constant of this spring?
(1) 0.050 N/m (3) 20. N/'m
(2) 0.25 N/m (4) 40. N/m

2| Spring A has a spring constant of 140 newtons
per meter, and spring B has a spring constant of
280 newtons per meter. Both springs are
stretched the same distance. Compared to the
potential energy stored in spring A, the potential
energy stored in spring B is

3 half as great

4 four times as great

1 the same
2 twice as great

22 A constant force of 2.0 newtons is used to push a
3.0-kilogram mass 4.0 meters across the floor.
How much work is done on the mass?

(1) 6.0] (3) 12]
(2) 8.0] (4) 24

A3A 4.0 x 10%-watt motor applies a force of
8.0 x 10% newtons to move a boat at constant
speed. How far does the boat move in 16 sec-

onds?
(1) 32 m - (3)3L2m
(2) 50 m (4) 80.m

ErF#3

2} A box weighing 1.0 x 102 newtons s dragged to

:)hjoivo.p of an incline, as shown in the diagram

e |
g |

100m

e°“°°

1.0x102 N 13
fe——————8.0 m———>

The gravitational potential energy of the box at
the top of the incline is approximately

(1) 1.0x10%] (3) 8.0x10%]
(2) 6.0x10%] (4) L0x10°]

A5 A 10.-newton force is required to move a
3.0-kilogram box at constant speed. How much
power is required to move the box 8.0 meters in
2.0 seconds?

(1) 40. W (3) 1I5W
_(2) 20 W (4) 12w
AL, The rate of change of work with re-spéct to time
is called )
1 energy 3 force
2 momentum - "4 power

97 A 1.0-kilogram mass falls a distance of 0.50 meter, .

causing a 2.0-kilogram mass to slide the same dis-- -
tance along a table top, as represented in the -
diagram below. How much work is done by the-:
falling mass? . - . . 1 aaindn s e boh

»e

Ct L, ettt e YL 1 '
Tttt atnte w gell gereroaie s
.. ! LRI TR AT O PR

20kg. ,
SOOI NIA
(1) 1.5] T @9s8)
() 4.9] ' (4; 14.7] ] .




Base your answers to questior;]Q’ through 3 on the
diagram below which represents a simple pendulum with
a «.0-kilogram bob and a length of 10. meters. The pen-
dulum is released from rest at position 1 and swings
without friction through position 4. At position 3, its low-
est point, the speed of the bob is 6.0 meters per second.

—

28 At which’ position does the *bob have its maximum
kinetic energy? .
(H1 ) 33
(2) 2 : 4) 4

27 What is the potential energy of the bob at position 1
in relation to position 37
(1) 18 joules
(2) 36 joules .

(3) 72 joules
(4) 180 joules

30 At position 4, the centripetal force on the bob is
directed toward point . '
() A

3 C
(2B

. 49 D

3 ? What is the centripetal acceleration of the bob at po-

sition 37
(1) 1.8 m/sec® (3) 7.2 m/sect
(2) 3.6 av/sec® (4) 36 m/sec®

£

3 Q Compared to the sum of the kinetic and potential
encrgies of the bob at position 1, the sum of the
:is‘l:tle and potential energies of the bob at position

1 less SR

£ greater
3 the same
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Base your answers to questionsg.? througl;? ?’on the
diagram below which shows a 20-newton force pulling‘a'n
object up a hill at a constant rate of 2 meters per sea.. '

P1e-

iOm

R

33 ae work done by the force in pulling the object'

mAto Bis
(1) 50 ) (3) 500 J
@) 100 (4) 600 J
3d ‘The kinetic energy of the moving object is
V)sy 3)15]
[{)fog- 4) 50 1

" The work done against gravity in moving the c;bj-eci'

" 35, from point A to point B is approximately

Q) 100 J

(3) 500 )
(2) 200 J

{4) 600 ]

Which graph best -represents the relationsh.i t
34 tween velocity and time for the object? R

N YL

P —
[]
(n

. 37' The magnitude of the momentum of the moving op -

Ject is
(1) 0 kg.m/s (3) 100 kg.m/s
. {4) 600 kg.os

@) 10 kg.m/s

38, A baseball bat strikes a ball with an avcrage .
= force of 2.0 x 104 newtons. If the bat stays
in contact with the ball for a distance of
+ 5.0 X 1072 meter, what kinetic energy will the
ball acquire from the bat?
(1) 1.0 x 102 joules
(2) 2.0 x 102 joules

(3) 2.5 x 10? joules

=-  (4) 4.0 % 102 joules -



