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Section 1. Multiple Choice

1. How much electrical energy does a 100-W light 5. A skater has a mass of 50 kg and a speed of 1.4

bull use in I howr? m/s. What is her kinetic energy?
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-2. You use a spring-loaded dart gun to shoot a
dart straight upward into the air. The dart’s
mass i5s 0.01 kg, and the stiffness of the spring
is 100 N/m. If you initially compress the spring
0.1 m and shoot the dart from rest, what will ile ice skatine | . .
be the peak height of the dart (aebove where it 6. While ice skating o a Pas comp etition, a man
is launched)? —a does 200 J of work on his partner as he pulls her
A ‘;eﬂk ‘j - on the ice and makes her speed up. If her mass
(8) 50m 5_ is 50 kg and if her initial speed is 1.4 m/s, what
(b 3. J -6 is her final speed? (Assume she travels horizon-
5 7 Vi ._"_ N tally on the ice so that all of the work on her
() - m vy T goes into changing her kinetic energy.)
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3. Suppose that you are driving your car at a ™ 5 CS?))V

speed v. If you double your speed, your kinetic (e) 42m/s
energy -
|
(a ineresses by a factor of 2 KE ~2 v

@ increases by a factor of 4, tE ol V ~

c increases by a factor of 8. '3
(d)  increases by a factor of /2. Q«V)jf:e i

(e)  remains constant. v ooox

. ‘While exercising, you do 250 calories of work on
the exercise bike in a time interval of 20 min-
utes. What is your power in joules per second,

4. If there are no energy inputs and outputs, then or watts? (Note: 1 cal = 4184 J.)

the system is considered to be @ 0.87 W ME 250 cef
@ a closed system. Ly £ b) 125W }5{' 2y
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8. A football player pushes the training sled shown
below. He pushes with a force of 600 N at an
angle of 30° with respect to the --x axis. The
sled moves 10 m in the 4-x direction.
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You do three experiments. In each case, you
release a ball from rest from the top of & ramp,
and you measure its speed at the bottom.
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For which ramp will the ball have the greatest
speed at the bottom of the rarnp'?
cd AF_: = 9
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How much work did he do on the training sled? (a) RampA _
(b) Ramp B a?n FAKE =0
(a) 5207 N i
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@ None of the above; the speed at the Soima
(c) 3000J 4 C d bottom is the same for each ramp. 3
. 5200 J (r08 cos (307 (/d A E
3. Suppose that a system consists of only gravi-
(e} 6000J = 596 J tational potential energy and kinetic energy. If

9. Suppose that the total work done on a system
is —100 J. Did the system’s energy increase, de-
crease, or remain constant as a result of work

done on the system?
o /‘-:7' of b L5 &
Ve an ch’fJf_

{a) increase
} S

decrease

() remain constant 14.
10. It takes 3 N to stretch a certain spring 15 cm.
How much force is needed to stretch it twice as
far, 30 cm?
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11. What is the necessary condition for the momen-
tum of a system to be conserved?
(8) ) The net external force on the system
must equal zero.
(b)  The kinetic energy of the system must
be conserved.
(¢}  The objects in the system must not

make contact with each other.
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there are no energy inputs and outputs, then if
the potential energy decreases, the kinetic en-

ergy E - __}
t
(a)  remains constant.
(b)  decreases. [__ — P[-7r'-/ T kE‘
@ increases. "\ by o \].,j-’,‘,{(rf—
(d)  could either increase, decrease, of re- gl v
main constant, Lok

A 260-1b linebacker running at full speed col-
lides with and tackles and 200-1b quarterback
who is at rest. During the collision, the mag-
nitude of the change in momentum of the

linehacker is AP fieboctom = -—-/_\__PQ

(a)  greater than the magnitude of the
change in momentum of the quarter-
back.

less than the magnitude of the change
in momentum of the quarterback.

(b)
@ equal to the magnitude of the change
in momentum of the quarterback.

A 260-1b linebacker running at full speed col-
lides with and tackles gsd 200-1b quarterback
who is at rest. During the collision, the magni-
tude of the change in velocify of the linebacker

(r) greater than the magnitude of the

change in velocity of the quarterback.

@ less than the magnitude of the change
in velocity of the quarterback.

(¢)  equal to the magnitude of the change

in velocity of the quarterbaclk.
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T 16. Suppose that the linebacker in the previous 19, While working ouf, you build certain muscle

question has & velocity 0.8 mi/s in the +x di- groups by holding each end of a very stiff
rection, when he hits the quarterback who is at spring (using handles attached to the spring)
rest. What will be their x-velocity after the col- and stretching it. If the spring has a stiffness
lision? Note: the linebacker “tackles” ane the 100 N/m, and you stretch it 20 cm, what is the
quarterback.) &Sb" 0.¥ @ elastic potential energy of the spring?
(@) 045 m/s UsS (2) 43 PE.... A @ y
®  1.0m/s e Yk b) 103 el Y
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i (_ZN T a’\ stretch a spring and use a force sensor and
17. ch.l hang a 0-5'.1(5 DbJECF from .t.he 'end of the motlon detector to measure and graph the ap-
spring and let it hang in equilibrium. The plied force vs. the distance stretched. The re-
spring stretches 0.25 m. What is the stiffness & sulting graph is shown below.
of the spring? Pl Apsiiet Forea va. Distance Siratched
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(\ 18. A softball player is running with a speed of -

0.7 m/s when she slides into home plate and “ B
comes to a stop. If her mass is 60 kg, what 0k - v - T o’
is her change in kinetic energy as a result of sistance srsiaied ()
sliding? What is the stiffness of the spring?
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(---"“'--.% Section 2. Problem Solving

21. A kid’s roller coaster at point A has a height of 16 m and a speed of 2.0 m/s. Its height as point B is
8.0 m. If full of kids, its total mass is 250 kg. Define y=0 to be ground level.
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(s) Sketch a bar graph showing the initial kinetic and pravitational potential energy and the final @

kinetic and pravitational potential energy, like those drawn in class. Be sure that the total energy is

-constant. . {
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f 292, Pairs skaters perform an element where the male partner of mass 100 kg initially skating with a speed
o of 2 m/s in the +x direction pushes the female pariner of mass 50 kg who is initially skating with
s speed of 1 m/s in the +x direction. After pushing the female parfner, the male partner has an

x-velocity of +1.0 m/s. What is the final x-velocity of the female skater (i.e. her x-velocity after the
push by her partner)? (Note: this can be considered a “collision” between the skaters.)
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