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Work and Power

Work: We use the concept of work in our lives to describe a
muscular or mental effort that we do to accomplish a certain work. In
physics, it means what a force exerts on an object, so a displacement
of (s) moves towards it, it depends on

1. Forces acting on a body

2. The displacement that a body moves while
under the action of a force

3. The angle between force and displacement
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A joule: is the work done by a force of one Newton to move an
object for a displacement of one meter.




Cases of Work
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Work done by Varying Force
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EX1 : box of mass m is placed on a rough horizontal ground. Its
frictional force Fr acts on it with a force F that makes an angle 6 with
the ground. Calculate. What is the magnitude of each force acting on
the body? And the magnitude of the total work done?

1-F cosb Work
W;,=F cos0.S cos0
W;,=F cos0.Scos0

W;,=F.S cos 6

2-N  Work
W->=N.S cos 90
W,=0

3-Fsin6 Work
W3=F sin 0.5 cos0
W3=0

4-mg Work
W,=mg . S cos 90
W,=0

5-Fr Work
W;s=Fr. S cos 180
W5: -FrS

Wigta= W1 +W, +W3 +W, +Ws
Wiota= F.Scos0 4+ 0+ 0 + 0 +(-FrS)
Wiota=( F cos 0 —Fr)S




EX 2\ A body weighing (10N) on a horizontal ground, its friction force is
(1N), a force of (5N) affected it, as it was making an angle (37) with the
horizon, and the body moved on the ground with a displacement (4m)
Calculate the work of all forces and the total work done ?

1-F cos37

W;=F cos37.S
W,=F.S cos 0
Wi,=Fco0s37.S cos(0)
W,=F. S cos 37
W,=5x%0.8x4=16Joul

2-N
W,=N.S cos 90
W,= 10%x4x%(0)=Zero

3-F sin37
W,=F sin 37 .5 cos 90
W= 5x4x(0)=Zero

4-mg
W,=mg . S cos 90
W,= 10x4x%(0)=Zero

5- Fr
Ws=Fr. S cos 180
Ws= 1x4x(-1)=-4

Wiota= W1 +Wy +W3 +W, +W5
Wioia=16 — 4=12Joul




Work done by a Spring

o ll O Cum Aal Y1 wa 8 pita 348 o Baudalt Juadl spring (<l ) addl) ey
O o

F=-KX &g ()53l
ol il Gl 3 K Cus

aa) Y sl (pSe 2813 8 ) Ja Aaallad) 3 LAY 4

Jadd) Glwa
W=jde
F = KX
x
W=jKde
0
x
W=KJde
0
2
X" . x
W—K[7]0
W—sz 0
I )
W—le

S il sale ) e Jass 3aalS d8Ua JS5 40d ) Ha0 (el UL Elaay J sl Jall
(baall 3581 ) ani 368l J) g ) die ((pahall ) LoVl ania g




Power
Power: is the rate of change of work done per unit time or

work done per unit time
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A watt : is the power required to do work of one joule per second.
The unit of power is the units of work divided by units of time.
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EX.: A force of magnitude (75N) acts on a static body of mass(25Kg)
and movement towards it for a period of (20s). Calculate the power
of the force at the end of its effect?

F=m. a
75=25x%a
a=3 m/sec?

V=V +at
V=0+3%20
V=60 m/s

P=F.V
P=75 x 60 =4500Watt
3
EX2: A worker lifts a box weighing (1.5 x 10 N) with a horizontal force of
(345 N) a distance of (24m). Assuming that the coefficient of kinetic friction

between the box and the ground is( 0.220)
a- How much work does the worker do to carry the box?

b- How much work does the Earth do on the box?

a- W=F.Scos6 F < PF
W=345x24x1
W=8.3 x 103Joul ‘




b- W=F,.S cos6
W=(M.N)xSx(-1)
W=-0.220x1.5 x 103x24
W=-7.92 x 103 Joul

Wigta=Ws + W,
Wiota=8.3 X 103 + —7.92 x 103
Wio2=3.6 X 102 Joul

EX3:.A flight attendant drags a bag weighing (70N) at a constant speed a
distance of (253m) on the ground of the airport. For this purpose, the flight
attendant applies a force of (40N) at an angle of( 52) horizontal forces. Find the
following.

a-The work the hostess does on her bag?

b-The work done by the force of friction on the bag?

c-Coefficient of kinetic friction between the bag and the ground?

W=F.S cos0
W=40x253%cos 52 N
W=6.23x10%Joul

F=-F,cos0

Fr=40xcos 52 -




F=24.63N

WF,=FrxS cos 0
WF,=24.63x253%(-1)
WF,=-6.23x10° joul

F=M;,.N
_ —Fr
~ Fasin52 —mg

[ 24.63
" 50X sin52 — 70

M=0.640




