» EXAMPLE Problem 1

Work and Energy A 105-g hockey puck is sliding across the ice. A player exerts a constant
4.50-N force over a distance of 0.150 m. How much work does the player do on the puck?
What is the change in the puck’s energy?

(1] Analyze and Sketch the Problem — X

« Sketch the situation showing initial conditions.

+ Establish a coordinate system with +x to the right. e —n
* Draw a vector diagram. ' u
Known: _ .}05 Unknown:
=106 _
m=1059 K w =2
F =450N AKE = ?
d = 0.150 m

W=Fad W= AKE =-
f(#io)(.r‘oo) @
D

|

Page 4



1. Refer to Example Problem 1 to solve the following problem.

a. If the hockey player exerted twice as much force, 9.00 N, on the puck, how would the
puck’s change in Kinetic energy be affected?

b. If the player exerted a 9.00-N force, but the stick was in contact with the puck for
only half the distance, 0.075 m, what would be the change in kinetic energy?

(()a) F=200N b) F=9DN

m=.105Kq ad=.075m
Ad=. 150m AKE =W =Fad o
pkE=__ T - (A2

AKE=W = Fad :

= (8.0 150) AKE Ty ET e
(AKE = SR AKET ,adt (e
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2. Together, two students exert a force of 825 N in pushing a car a distance of 35 m.
a. How much work do the students do on the car?

b. If the force was doubled, how much work would they do pushing the car the
same distance?

O w-Fad

= (825)(35)
= 0298753

-Zf’]x(()qj_ or}ﬁ OO0 CZ

(5) W _(16560)(3S)
= 57750 J
=3.2x10"J o7 SvocoT

—
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3. Arock climber wears a 75-kg backpack while scaling a cliff. After 30.0 min, the climber
is 8.2 m above the starting point.

a. How much work does the climber do on the backpack?

b. If the climber weighs 645 N, how much work does she do lifting herself and the
backpack?

c. What is the change in the climber’'s energy?

@ W=FAad - mﬂh = (15)(2.8)(3.2) =02.7 J

(1) Whet @O wc.. F ad= (645K (8. ’Zm]

We= 52%9 J

g @ozmr 5239
@ Fo8ALTT = 29xI0° T

Same as part (b\ |
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9. A box that weighs 575 N is lifted a distance of 20.0 m straight up by a cable attached to
a motor. The job is done in 10.0 s. What power is developed by the motor in W and kW?

F—: 575(\! P:: W

Ad =20-0m +
210,08 p- Fad _ (575)(20.0
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10. You push a wheelbarrow a distance of 60.0 m at a constant speed for 25.0 s, by exerting
a 145-N force horizontally.

a. What power do you develop? [-’
b. If you move the wheelbarrow twice as fast, how much power is
developed? P
pd= G0 Om P_ Fad _(145)(¢0.0)
+=725.0s 1
- |45 N (5.0

@p-___ W  P=398W

® PP, vt P=Fv
Power will dodolel,  =F (’2\/>
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11. Wha W does a pump develop to lift 35 L of water per minute from
a depthof 110 m? (1 L of water has a mass of 1.00 kg.)
gt

m=35 k&g ("ble BL|I.00k
- | ks
%510’”0} @Og 5

| pin

sl = 5 B P- Fad _(33)(10)
P- b (D)
- i P=(28.83

= Mg = (35 }(ﬁ?b: 343N




12. An electric motor develops 65 kW of power as it lifts a loaded
elevator 175 m in 35 s. How much force does the motor exert?

P= Co ki = GBo00 W

2d=17.5m -
- = 254 -{:*P:_}E&é&x/{/

F=___N LP=Fa
51 K

. F- Pt _ (so(25 )
NG
F=120000 N
or-].ngOSN
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13. A winch designed to be mounted on a truck, as shown in r
Figure 10-7, is advertised as being able to exert a 6.8x10°-N
force and to develop a power of 0.30 kW. How long would it
take the truck and the winch 1o pullan object 15 m?

F=6.5%10° N
P=0.30 kW= 300 W

%_ 2 ___ & i/ Figure 10-7
t=Fas
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