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Which of the following situations best represents a perfectly elastic collision?
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What average force will stop a 2.003 x 10°g Tesia Model Y in 1.7 seconds, i the vehicle is
moving initially at 48 mis [west]? Assume the direction convention is already set with [west]
being posive.

5.9 x 104 N [West] 5.7 x 10* N [East]
O options O option
59 x 10* N [East] 5.7 x 10* N [West]

O options © option2
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The graph depicts an interaction between two bodies. What s the change in momentum?
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A 37-kilogram wooden crate (initially at rest) sides down a ramp inclined at 32° to the horizontal

onto a spring. The spring constantis 9.3 x 10° N/m . The spring is compressed a distance of
0.38 meters before the crate stops. What s the total distance the wooden crate siides along
the ramp? Assume that fricton is negligibie

d=037m d=041m

O optins © option

d=035m d=039m

O options O option2
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Analyze the following diagram containing a spring-mass complex

Where is elastic potential energy at a maximum?

x=-A x=0 x=A
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Need More
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An Expo XL whiteboard eraser with a mass of 67 grams sides along the ledge at the bottom of
‘awhiteboard_ s intial speed is 2.3 m/s. After siiing for 58 centimeters, it comes to rest
Utilzing your knowledge of the law of conservation of energy and prior experience with
dynamics, what s the coefficient of kinetic friction between the eraser and the ledge?

g =052 i = 0.46

O options O option

g = 055 g = 0.49

O options © option2
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‘You were very bored one day during the 6-week-long provincial lockdown and decided to attach
20,32 kiogram sphere to a vertcal spring. The spring-sphere complex was then fastened to a
low ceiling (see visual below). The spring constant is 35 Nim. The spring-sphere complex was
released from rest from its unstretched equiliorium position. How far does the sphere fal before:
being stopped briefly by the spring? Assume that ar resistance s negligidle.

Note: Consider x = 0 o be the release point (where the hand below is holding the sphere).

0.16m 0.18m

O option O option2

020m 022m

O optins O option
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The Shiba Inu below has eardrums that can withstand a maximum ampitude of vibration of
1.3 x 107 meters. If the energy stored in one of his eardrum membranesis 1.5 x 107
joules, what s the spring constant of his eardrum?

k=21x10'N/m

18x 10 N/m

O options O option

k=20x10*N/m k=19x10' N/m

O optins O option2
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Goemon does 9.87 x 107 J of work when pulling his friend, Ebisumaru, on a sled 46.9 meters
along a freshiy snowed horizontal surface. The force applied by Goemon is 26 3 N [parallel to
the sled's hande]. What angle relative o the freshiy snowed surface i the handle oriented?

36.6° 37.2°

O option O option

36.9° 36.3°

O optins © option
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Tom Brady, standing at rest, was tackled in football practice by Devin White, who was traveling
atan inital speed of 5.9 mis. Before practice, Devin's mass was determined to be 108
kilograms by the team's physio. As the two players move as one unitafter the collision, they
have a speed of 3.25 m's. What is Tom Brady's mass?

96 kg 92kg

O options O option

88 kg 84 kg

O option2 O option1
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Jimmy is vigorously puling a wooden crate on a string with the help of s sister, Denise, pushing
‘They each exerta force to move this object horizontally, at constant speed, for a distance of 14
meters. Denise’s applied force s 85 N [24° below the horizontai]. The tension in the string being
pulled by Jimmy is 85 N [34° above the horizontall. What is the total work done on the crate?

19x10°J 23x10°J

O option O options

25x10°J 21x10°J

O options © option2
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The Captains of Crush hand exerciser (see below) compresses by 1.91 cm when an applied
force of 121 N is exerted. What s the force needed to compress the spring mechanism by a
full 5,05 cm?

320x 102N 323x10°N

option 3 ) option 4
3.14x 10N 3.17x 10N
option 1 O option2
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1FBB pro bodybuilder, Mamdouh Elssbiay, decided to work on his biceps with a barbell loaded
vith 62 kilograms. During one lft, he raised the barbel a vertcal distance of 68 cm. How much
work as done on the mass by gravity? Assume acceleration {o be negligidie.

—41x107*] —41x102]

O optont O option

—41x10%] 007

O option O option2
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Champion skier Julia Mancuso, who weighed in at 64 kilograms, is dashing down an alpine ski
il that is at an angle of 27" to the horizontal. The lightly-powdered ski hill exerted 76 N of
Kineti frction on her skis, opposing her downhill motion. Julia's speed is 3.9 mys near the top of
the siope. What is her speed after she has travelled 67 m downhill? Assume that ai resistance.
is negiigible for this entire situation. Hint: You may find the Work-Energy Theorem from Lesson
32useful here.

21 m/is 23 m/s

O option O option2

25 m/s 27 m/s

O options O option
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Analyze the situation below. The velocities (vi & Viz) and masses (m1 s m2) of the
football players are given. What is the velocity of these two players just after the
collision? Assume o friction. Note the direction convention provided.

vi=9m/s =s8m/s -
4 '
m;=57ke
= ot
Vi=-23m/s Vi=+23 m/s
O option O option2.
Vi=-21mis Vi=+2.1mis

O options O optiens
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Usain Bolt, weighing in at 94 kilograms and standing at a height of 1.95 meters, unfortunately
injured his big toe before  competiion Despite this setback, he decided to race. He stll putin
2 good showing and came in second place, just behind his friend and training partner, Yohan
Blake. Physicists on the sidelines determined Usain's kinetic energy to be 3.1x 10° J . What
was Usain's speed?

11 mis 83 m/s

O options © options

8.1 m/s 7.9 m/s

O option O option
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Analyze the following diagram containing a spring-mass complex

Where is kinetic energy at 2 maximum?

O optiont O optins

O options O option2
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Professional skateboarder, Tony Hawk, was iniially a rest on the top-right edge of a halfpipe:
ramp (see the graphic below). Physicists determined that he reached a speed of 7.4 mis at the:
bottom of the pipe when he rolled down. Assuming frcton to be negligible throughout the
motion, what is the radius o the haif-pipe? Hint Use the law of conservation of energy to assist
‘your problem-sohving process.

Note: The hattpipe bslow can be considered a semi-circle. Tony started aligned vith the centre of the circle

3.1 meters 2.5 meters
O options O option2.
2.2 meters 2.8 meters

O optiont O optins
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Tony Hawk's 2 5-kg Birdhouse skateboard was rolling across a smooth and flat area of
pavement when his son randomly kicked it This caused the board to speed up to 4.9
mis [north] in 0.63 seconds, without its direction being changed. Tony's son exerted an
average force of 6 7 N [north] on the skateboard. Being the curious physicist you are
you carefully analyzed the situation. What was the initial velocity of the skateboard?
Assume the direction convention is already set with [north] being positive.

®

3.2 m/s [North] 3.0 m/s [North]
O option2 O option
3.4 m/s [North] 3.6 m/s [North]

O optin O option
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Analyze the system below. It depicts two billiard balls coliding.

What can be said about the momentum of the system?

force force
exerted exerted
bylon2 1 2  by2oni

‘Momentum NNot enough
is sometimes information
conserved. 1o know.

O optins O option
Momentum I":"'"év‘e:"“’“
is conserved. o

O option © option2




