Energy and Work Practice Name: 4(4 “U)/
1. A 66-kg baseball player slides into third base. He starts his slide at a speed

of 44m/s and his speed is zero just as he reaches the base. If the coefficient
of friction between his clothes and the surface of the baseball infield is 0.60,

determine the following. Vs = oty e Eh kg
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2. A pendulum bob with a mass of 048 kg is attachedtoa 1.5 m

long string as shown. As the pendulum bob swings from point A,
where the angle 0 =36°, to point B at the bottom of its arc,

determine the change in its gravitational potential energy.
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3. A car's bumper is designed to withstand a 1.9-m/s collision with an
immovable object without damage to the body of the car. The bumper
cushions the shock by absorbing the force over a distance. Calculate the
average force on a bumper that collapses 0.270 m while bringing a 860-
kg car to rest from an initial speed of 1.9 m/s. (Hint what are the initial and
final KE? Remember Einitial+W=Efina

', K—F - K‘

Vo"lﬁh/f W:&E:AX-.FC:::{O) -7 - = — =
Vg=6 ks o L (V207)

B0k R B e R

Ax:027m Ll - L(860ks) (1)

av
'

27 o 0.27

- g VAN (j T 57482 /1/‘




4. As shown in the figure below, a box of mass gg_=.53.0Kkg (initjally at rest) s
is pushed a distance d = 96.0 m across a rough warehouse floor by an Y,:6
applied force of F4, = 246 N directed at an angle of 30.0° below the

horizontal. The coefficient of kinetic friction between the floor and the box is £X * Gbm
0.100 (it is able to overcome static friction). Determine the following
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(b) work done by the force of gravity
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(d) Calculate the normal force, and hence the frictional force (use FBD)
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(f) Calculate the net work on the box by finding the sum of all the works
done by each individual force.
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(g) Now find the net work by first finding the net force on the box, then
ﬂndmg the work done by this net force.
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5. Suppose the ski patrol lowers a rescue sled and victim, e - Sg
having a total mass of 95.0 kg, down a § =58.0° slope at g
constant speed. The coefficient of friction between the l\A N
sled and the snow is 0.100.
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(a) Draw a FBD, tilt it for this problem, / 411
_ A O Consheat vt lou
(b) What is the y-accel? Calculate the normal force,

and hence the force of friction as he slides.
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(c)What is the X-QCCSI? Calculate the tension in the
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(d) How much work is done by friction as the sled

moves 30.0 m along the hill? We=oX ks ¢os(182)
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(e) How much work is done by the ropé on the sled in this distance?
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(f) What is tr—1e work done by gravity on the sled?
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(g) What is the total work done on the skier?

(h) How much gravitational potential energy did the skier lose from the

top down to the bottom?
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6. A 40 kg (or 400-N) box starts from rest from the top of O :Sie =t g, >
a ramp that has a length of 1.3 m and a height of 0.5 m.
The box slides to the bottom of the ramp where the 13m@~22.62°

box at the bottom of the ramp is 2 m/s. There is friction
on the box by the ramp. 05m

gravitational potential energy is zero. The speed of the ‘T—‘ ™.

(a) Draw a FBD for the setup. _ Y} l
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(b) Determine the normal force acting on the block.
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(c) Find the change in kinetic energy and find]the change in gravitational energy. Are they
equal? 2\ k= K- Ke DUﬁ = w\oéh
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(d) If there were no friction, what should the velocity have been at the bottom?
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(e) How much work must friction have done on th
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(f) What is the force of friction on the block?

We = B
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