Chapter 5:
5.3 Work




Objectives:

1. ldentify work Ja&ll <y y=3,

2. Relate work to Kinetic energy J&ill 1as
A4S jall ddlally,

3. Solve problems on work-energy theorem Ja

Jilisa,




Vocabulary

PUSH g PULL

force (noun)

the push or pull on an object with mass

meallde ju 58 ) (2% 4l aia i of ads
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Vocabulary

gravitational force (noun)

a force that attracts two objects with mass

aplall 5 g8
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Vocabulary

work (noun)

the energy transfe@v@ an object due to a

net force

j. "':.‘h
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VVocabulary \*kk

work-energy theorem (noun)

states that the change in kinetic energy of an
object is equal to the work done by an external

—

net force acting on the object

aalall ¢ Jalllay iy
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Recall: Kinetic energy

Previously, you learned that the formula for the kinetic energy

of an object is: I
ko
7 1 p ,
KE = -mv
N s

The mass of an object is usually constant, so, to change the
kinetic energy, a change in speed is needed.

Q: What do you call an object that experiencing a change in
speed?

A: Accelerating

According to Newton's second law (Sl (5 o2 & 538), and object
accelerates when acted upon by a net force.
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Work

Definition
(Wurbis the ener transferred@)r an object as the result of the action of
a 1orce. Positive work is a transfer of energy he object, and negative work is
a transfer of energy he object. o

i pacd)
JLnl sl Janl) Jog 353 A5 4 o pas (o 5l peas ) Jazd 200 dBL) ga Juaid)
et ) oo @Bl Jlam) L) Ja i) ey paadd J) a3LaT)

= |f an object’s mo_’f_ion changes, work Qas been done on the object.
= Work can be positive, negative, or zero._ta sl llu ccaa sa ()5S Jail)
= Work is energy, so the unit of work is Joule, J. (Js>l1) (bl 32~

— ——
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Work
N

= Work is - when kinetic energy is transferrec@he object the net force
acts on.asall ) adlhl) Jes) vie s o Jalil

= Example: the force of 3\#\ does —on a falling apple,

transferring gravitational'potential energy into kinetic energy.

Wy =+

v
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Work

= Work is - when kinetic energy is transferred - the object the net
force acts on.asall (1 43l dm\\ch il Jadl)
9= -

= Example: the force of gravity il does || Eon an apple that has

been thrown upward, transferring kinetic energy into gravitational potential
energy.
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The Work-Kinetic energy Theorem

The work energy theorem states that the change in kinetic energy of an object equals the work
done on the object by a net external force:

CAK K, — K; = J./

=Xyt
- 2
When a constant force is The change in speed from v, The applied force is
applied to an object, its to v will result in a change in responsible for changing the
speed changes. kinetic energy. kinetic energy of the object.
g P P | eyt
S F = n@) AK — K — Ko The force is said to be doing
v — g vl 1 1 work.
a = t—t AKZEmUQ—Emvg
1
- V— 1 5 W= AK — — 2,2
F_m(t—to) AKZEm('U —’Ug) 2m(’v UOL
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Activity 1.,

A tennis player serves by throwing the tennis
ball of mass 60 grams vertically upward with
an initial speed of 4.43 m/s.

N2
/J,\-y-‘ r

\ N oS
The ball reaches its maxnm‘hm height after

moving up 1. Ohm, where its speed is 0 m/s.
Calculate thegorkdone by the gravitational

N

force while the ball is moving upward.

1—

W= AK = § m (W - )
9\)(0 0c X (0 _4“3)

—-— —-—0:5873
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ACthlty 2 m?% - ©-0735 k9 02:00

A tennis player throws a tennis ball with mass /5 grams vertlcally

I upward with an initial speed of 6.0 m/s What is the ¢ in kinetic
energy of the ball as it reached the rﬁammum height, where it
momentarily stops?
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Activity 3: o | 02:00

LU) /\ L\

JP"/ v/
+\‘/ A \7§se of mass 1. 40 kgls dropped from a shelf at a helght of 2.00
meters above the ground The speed of the vase increases until it

reaches a maximum speed of 6.26 m/s, right before it hits the floor.
Vo

What is the work done by the force of ?

\Na = Ak = 9{/" (";:"’«L)
= Ixoiy X (et = o)

2%Y J
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Activity 4: 02:00

e Vo
AR
The speed of an object of mass@increases from 2 m/s to 4 m/s. Find
[ [l [l [l [l \
out the total work done on the object during this time interval?

VW =
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Activity 5: 02:00
&= PRV v,

What is tho be done to increase the velocity of a car from 30

Eml_h to 60 km/h, If the mass of the car is 1500 kg? o

"

ji M(Va:z ‘V\L>

éX\Soo (\c-‘&-?' — %‘315 =
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‘hank you

Link for slides in the description

For inquiries:

Telegram: @Asmaa_Alhameed

Email: a.a.alhameed@gmail.com
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