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Compare the kinetic energy of a 20,000-kg truck moving at 110 km/h with that of an 80.0-kg astronaut in
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2. A pitcher throws a 143 gram baseball toward the catcher at 45 m/s. If the catcher’s hand moves back a

distance of écm in stopping the ball determine the average force exerted on the catcher’s hand.
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(a) How fast must a 3000-kg elephant move to have the same kinetic energy as a 65.0-kg sprinter running

3. (a)
at 10.0 m/s2 (b} Discuss how the larger energies needed for the movement of larger animals would relate

to metabolic rates.
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4. 12. {a} Calculate the force needec,l% to brma a 950-kg car to rest from a speed of 90.0 km/h in a distance
of 120 m (o fairly typical distance for a non-panic stop). (b) Suppose instead the car hits a concrete
\ abutment at full speed and is brought to a stop in 2.00 m. Calculate the force exerted on the car and

\ compare it with ihe force found in pari {u). -
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5. A cor’s bumper is designed to withstond o 4.0k m; /h N 12.m /c\ collision with an immovable ohiect without

damage to the body of the car. The bumper cushions the shock by absorbing the force over a distance.
Calculate the magnitude of the average force on a bumper that coliapses 0.200 m while bringing a 900-kg

car to rest from an initial speed of 1.12 m/s.
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Boxing gloves are padded to lessen the force of a blow. (a) Calculate the force exerted by a boxing glove
on an opponent’s face, if the alove and face compress 7.50 cm durmq a blow in which the 7.00-ka arm and

nlavae ore brough? ?g res? frcm on i nmhﬂ‘ cpnnnl n~F Tn n m /c /h\ rnlruln'ha +h¢= 'Fnrfa Avnri‘nhl h\l on m«‘nn'hrnl
blow in the gory old days when no gloves were used omd the knuckies and face would compress only 2.00
cm. {c) Discuss the magnifude of the force with glove on. Does it seem high enough to cause damage even
though it is lower than the force with no glove?
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7. Using energy considerations, calculate the average force a 60.0-kg sprinter exerts backward on the track
to accelerate from 2.00 to 8.00 m/s in a distance of 25.0 m, if he encounters a headwind that exerts an
average force of 30.0 N against him.
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The diagram below shows a toy cart possessing 16 joules of kinetic energy traveling on a frictionless,

horizontal surface toward a horizontal spring. i the cart comes to rest after compressing the spring o
distance of 1.0 meter, what is the spring constant of the spring?

(@) 32 N/m (b) 16 N/m (c) 8.0 N/m (d) 4.0 N/m

Coll spring KE=16J
\2 = —rra R > & S S S S S S
' Frictioniess, horizontal sutface
2. A child does 0.20 J of work to compress the spring in a pop-up toy. If the mass of the toy is 0.010 kg, what
is the maximum veitical heighi that the ioy cain redch afier the spiing is ieleased? (a) 20 i (b) 2.0 i ()
0.20 m (d) 0.020 m
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3. Alawyer knocks her folder of mass m off her desk of height Ay. What is the speed of the folder upon
/ striking the floor?
‘ A) square root of 2g Ay B) 2g Ay C) mg Ay D) m Ay
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4. A 65kg pole vaulter wishes to vault to a height of 5.5 meters. A) Calculate minimum amount of Kinetic
Energy the vaulter needs to reach this height if air resistance is neglected, and all the vaulting energy is

derived from kinetic energy. B) Calculate speed vaulter must attain to have necessary kinetic energy.
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5. A pendulum of mass M swings on a light string of length L as shown. If the mass is released from rest at an

angle of theta, find the maximum speed of the pendulum as a function of theta, L any other required
constants. o @3 PTG Gt Ce ., 3 TGN
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6. The work done in accelerating an object along a frictionless horizontal s
object’s:

urface is equal to the change in the
A) Momentum B) Velocity C) Potential Energy (. D)"@neﬁc Energy



8. A box of mass m is attached to a spring (spring constant k) and sits on a frictioniess horizontal surface. The
from its equilibrium position and released. Determine the speed of the
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A car, mmaliy 'rrovehng at JUm/s, siows um?ormiy as it skids to a STOp after the brakes are cpplted bke’fch
a graph showing the reiationship between the kinetic energy of the car and the work done by friction ins

topping the car.

Mass m, sits on a frictionfess surface and is aftached by a light string across a frictionless pulley to mass m
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spring is compressed a distance x
box when the spring returns to is equilibrium position.
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potentiai energy. } .
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Andy the adventurous whiie running from evil bad guys in the Amazonian rainforest, trips, falis and siides

down a frictioniess mudslide of height 20 meters. Once he reaches the bottom of the mudsiide, he has the

misforiune fo fiy horizoniaiiy off a 5-m ciiff. How far from the base of the cliff does Andy iand?
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