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Lesson 3
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work

is the energy transferred to.or from an object as the result of the action of

a force.
Positive work is a transfer of energy to the object,

and negative work is a transfer of energy from the object
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\Work

CHAPTER 5

When is work equal to zero?
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Concept Check 5.1 F gyl nyxiee A 8alyl al smay gua @8 359
Consider an object undergoing a
displacement Ar and experiencing AR PES RN (VP BPY
a force F
In which of the three cases flgba g ll alz dgall agling @il Jeall ooy
shown below is the work done by the
force on the object zero?
F P AT
s ey
AT AT 5
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(a) (b)
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CHAPTER
esson 3

A force of 5. 00 N acts over a distance of 12.0 m in the direction
of the force. Find the work done |/ .y i..iicy,l agallall o 12.0 M islasl 5.00 Nigs siss

- - o s » F

A 95.0-kg refrigerator rests on the floor. How much work is
required to move it at constant speed for 4 00 m along the floor

against a friction force of 180 N? j
Jaadl slusa ladee ) W a2 95.0 K@ laglid &4 Y5 585l

S\
:: 4.00 M Sglua d3l§ 8 gy lady gagl g3l

S0 N g Ml igs v Gy Y Joba (a2
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esson 3

You push your couch a distance of 4.00 m across the living room floor
with a horizontal force of 200.0 N. The force of friction is 150.0 N. What is
the work done by you, by the friction force, by gravity, and by the net force?

200.0 N L.,‘.&.@i A ¢y a.mn.ll d9sL gn)i e 4.00 m dglaa .ﬂ.,éq.)’l.ma

Sigall dleaag cll2g Wligog al alingg @il Jeadl sluga las . 150.0 N gglay M2l igs sl 1]

& Suppose you pull a sled with a:rope that makes an angle of 30.0°
& to the horizontal. How much work do you do if you pull with 25.0 N of
force and the sled moves 25.0'm?

Joisall Jaall sluga la . @oo¥ULall (2 °30.0 iygly gimy Jsay aally sugan 2l il
2N islaa da ¥yl mé)adp ZoA).N A9y aypaa (5]
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Work

CHAPTER 5
Lesson 3

A constant force, F-(4.79 .-3.79 .2.09) N igs iss 335
F= (4.79, -3.79, 2.09) N, acts on an object

of mass 18.0 kg, causing a displacement of that object by = iyl3] (o aysusy laa 18.0 K ailid guny o

r=(4.25, 3.69, -2.45) m

L (4 75 iy :
What is the total work done by this force? 6 5N (4'ZJ 3.69 . 2'45) M sl laa

figall ata alings @bl Jeall @llaalla
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Work Done by a Constant Force

CHAPTER
Lesson 4

Work-Kinetic Energy Theorem
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CHAPTER 5

Work Done by a Constant Force

Lesson 4

Work Done in Lifting and Lowering an Object

PROBLEM 1
The German lifter Ronny Weller won the silver medal at the Olympic Games in Sydney,

Australia, in 2000. He lifted 257.5 kg in the “clean and jerk” competition. Assuming he lifted
the mass to a height of 1.83 m and held it there, what was the work he did in this process?

@9 Lllgaly @impa 98 Bpsagl gV gl M Bygm (0 Rgungll Bgllmgally (@alal¥L JLas¥l oy ast " slyg igs” Sl
1.83 m &lsssly ils2 gy a3l ossaal”. sqall Reys" Kaplia @9 257.5 kg 28y o4 9has u38.2000 gle
F22, 5 ll i (@8 Jyigpall Jonllle .gangll lna @le Jhug

056 156 5813 DR / Mohamed mossad 12)




b

Work Done by a Constant Force

CHAPTER
Lesson 4

F
L\

A ski jumper glides down a 30.0° slope for 24.4 m before taking off from a negligibly short
horizontal ramp. If the jumper's takeoff
speed is 13.7 m/s, what is the coefficient of kinetic friction between

skis and slope se=d ol ymaia ga FILYL S 24.4 M dplaal “30.0 Yea @alysll 3eall agtd alysy
¢ Jsally Ba Y3l opgs @sadl llaga S Jalea 8y lap . 1 3.7 111/ qolag ape ML SVl Ee g gl (] dggaln Eygumg

A bullet moving at a speed of 153 m/s passes through
a plank of wood. After passing through the plank, its speed is
130 m/s. Another bullet, of the same mass and size but moving at
@: 92.0 m/s, passes through an identical plank. What will this second
"~ | bullet's speed be after passing through the plank? Assume that the
resistance offered by the plank is independent of the speed of the
bullet.

Al aing lases g Lysan gl gyiage 155 M/S idyay Ralemy wlyagy
Loglhga gl laswugbpaalty 521 Ll @pal dalay spsial 130 M/S lagipm gy
faslll laslysal sy ata BGLIL dalayll ilpn la .92.0 /S Blyuny elyais lagll
Aalegll iy @l vages ¥ g olll daglaa ol mpssl
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Work Done by a Constant Force

CHAPTER
Lesson 3
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45-:5
g

A hammerhead of mass m = 2.00 kg is allowed to fall onto a
nail from a height h = 0.400 m. Calculate the maximum amount of
work it could do on the nail.

h-0400m el g slesagle m= 2.00 K2 Lasli2 ipyba Llgal &
Slawall @le alingg ol oy @ill Jeall jlugal @ep¥lmadl sl

@ TERM 2 056 156 5813 DR / Mohamed mossad 14)



Work Done by a Variable Force

CHAPTER 5
Lesson 5

Work Done by a Variable Force
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@ A particle of mass m is subjected to a force acting in the
. x-direction. F, = (3.00 + 0.500x) N

Find the work done by the force
as the particle moves from x = 0.00 to x = 4.00 m

Fe= (3.00 + 0.500x) N (X) alas¥l @s 5355 dgsl M 85154 g sayesy
X =4.00m @l X = 0.00 M ¢a ppuadl clyagy laggs dgall alingg @ill Jall ylaga nagl
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Work Done by a Variable Force

CHAPTER 5

A force has the dependence F.(x) = -kx* on the displacement x,
where the constant k = 20.3 N/m*. How much work does it take to change
the displacement, working against the force, from 0.730 m to 1.35 m?

k- 20:3 N/m* Il @glay s X KLY ga Fi(X) - Kx L Bgd 4253
$1.30 m @l O0.730 m ga lesy Agall s Jradlg 24N g0 aglhgy @il Jeall slaga la

A force given by (x) = 5x’% (in N/m’)
-3\ acts on a 1.00 kg mass moving on a frictionless surface.

" The mass moves from x = 2.00 m to x = 6.00 m.
a) How much work is done by the force?
b) If the mass has a speed of 2.00 m/s at x = 2.00 m,

what is its speed at x=6.00 m ? F(x) = 5x°% (in N/m?) itemll JI 4 allaea dgp 3353
X = 6.00m @l x = 200" ga ili2ll clyags . 1.00 K cll2gall gyt sl @2 Gdgaga dls2 g

figall aling @il Jeall slagals(a

X = 6.00 M iz lagtya lay X = 2.00 m w3z 2.00 m/s il igge 2gl& la](b
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Work Done by a Variable Force

CHAPTER 5

The figure shows the relationship between the force acting on an object

and the distance it travels larky @ll Gplaally gy @t Byipall Kl cpgy Ep¥ell J2All gungy
Find the final velocity of the object when it reaches a distance of 8 m

.M 8 Eslaa gl lamid guall 3{;[‘51[11)‘1[ s=agl
If you know that the mass of the object is 1 kg &

E kg 1 guall ilsd ol syale Ll
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