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Unit Test 3: Power and Energy  Practice Test  Name:

1) A 25 N force directed at 40° above the horizontal moves a 10 kg crate along a horizontal surface at constant
velocity. How much work is done by this force in moving the crate a distance of 20 m?
Fa=2SN 0
7 W= Folcos® = 25(20) cos 4o
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2) A frictionless roller coaster goes over the top of a 20m high hill (h;) with a speed
of 5.2 m/s. It then runs down another hill and up a huge slope (k) . How high B?

up the second slope does the rollercoaster go before stopping?
byt Ea= Epe ymoh +2va = o h
° 5. Z
Zoq.sz=9 h=214m
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3) A 10 kg model car slides along a frictionless surface at a constant speed of 4.0 m/s. the car then slides down
a frictionless incline and over a second horizontal surface as shown below h=3.0 m and d=5.0 m

m Vi L"VV'/_S
d=5m
3mh

a) what is the kinetic energy of the crate as it slides on the upper surface

A~

‘EIC'&'% lel = ‘ZL( lO)( 4)L = 80:)- Ans)_ OV J

b) while on the upper surface, how much gravitational potential energy does it have with respect to the

" e mgh = 10(49)(2) = 2q4

c) what is the kinetic energy of the car as it slides on the lower surface

Evttn = Entug “Ekg=80T+2947 = 3]

d) what is the speed of the car as it slides on the lower surface?
1 -4 z
Ere= S mv*  3%4=3(0) V" y=8 4o -
Ans)__ 900 WS
e) what minimum coefficient of kinetic friction is required to stop the car over a distance of 5 m along the
?
Sy VEW2ad g oma  Fepl
= 3.65m) t= - 45t - - 744
\ =845 +20(5)  Fe=lo(748) p=Lti-g
@ g P=qg =073

-
@..— . i A =748 ms> Fe= 748
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4) A 400 W motor is used to lift a 67 kg person a vertical distance of 5 m in 20 s. What is the efficiency of the
motor?
Wouk = OFp = rno\)ln =3183] . Pt
0. Wt 3283 "
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Woujc= DtP = MO\)V\ =3283) Eﬂ = ——-H'“* x 100

- WOu": 328; = W
bt = =25 =it , o4 <100
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5) Bruce, a 75 kg passenger in a van, is wearing a seat-belt when the van moving at 15 m/s collides with a
concrete wall. The front end of the van collapses 0.50 m in coming to rest.

a.  What was Bruce’s kinetic energy before the crash?
b. What average force did the seat belt exert on Bruce during the crash?

w Eked mut= 7(75)(157= 84315T  Eie=(2

b W=Fd  —875T = Fa (05w T
OFk Fa= - (6875 N b)_168§75 N

6) A block (m= 5.0 kg) is moving at a velocity of Vo=15 m/s along a horizontal frictionless surface toward a
massless spring (k = 8 N/m) that is attached to a wall. How much will the spring be compressed if it stops
the moving block. (5)
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X = 11.86 my ?

7) While preparing dinner, Mr. Cheung’s 50 g gold wedding ring was left in the oven and baked to 230° C. He

drops the gold ring into a pot of 0.5 kg of water at 20° C until the temperature reach thermal equilibrium.
ﬂt is final temperature of the gold ring and the water?
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e d( mOCJATf) + MwCuwbTw = ¢
water| 20% 005 (124)(T¢ -230) + (0.5)(#186)(T¢- 20T) = &

6.45 Te - [483.5 + 2093T¢ - 41860 = @ / )
2099.45T¢ = 43343.5 gy £U.0C
Te=206°
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