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Grade -9 A Physics Ms. Asitha Cleatus

Chapter 8. Work, energy and machines

Section1: Work, energy

Work: Work is the transfer of energy that occurs when a force (F) is applied
through a displacement (d).

When force is parallel to displacement

v Work= Force x Displacement W=Fxd

v Unit of work : Joule (J) or the newton-meter (N.m)

WORK
Work is equal to the product of the magnitude of the force and magnitude of displacement
times the cosine of the angle between them.

W= Fd cos @

1. Calculate the work done in the following cases
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c. work done by friction if its displacement is 2m and frictional forceis 3 N
Motion —f»-

Pushing force

2. Ahmed uses a force of 25 Newtons to lift his grocery bag while doing 50
Joules of work. How far did he lift the grocery bags?

3. Ahmed lifts his grocery bag of 10kg vertically without an acceleration
through 1m. How much work is being done by him?

4. Aforce of 70 N acts on an object at 60° to the horizontal and as a result, the

object is displaced horizontally through a displacement of 23 m. Determine
the work done on the object.

The area under a force-displacement graph is equal to the work.

WORK DONE = Area of rectangle
Constant Force Changing Force
20.0 20.0] = (length X breadth)
= s =20.0x 1.50 =30.0J
£ e
£ 2
WORK DONE = Area of rectangle
0.0 1.50 0.0 1.50
Displacement (m) Displacement (m) - ( 1_ base X height)
2
_200 >;1.50 - 15.0)
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5. Calculate the work done by the force.

>

3500 T
3000 +

2500 +

2000 +

Force (N)

1500 +

1000 +

500 +

: : 3 . - - X
0] 10 20 30 40 50 60

Displacement (m)

Energy:

e ltis the ability to do work
e S| Unit of energy is joules (J)

A.Gravitational potential energy (PE;)

It is the energy that an object has as a result of its position in a gravitational
field. It is calculated in joules as follows,

PEgz mgh

m = mass (kg)
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g = gravitational field (N/kg)
h = height (m) above a reference point, like the floor.

B. Kinetic Energy(KE)

Kinetic energy is the energy associated with motion.
Energy due to changing position is called translational kinetic energy

1
KEtrans : fmvz

KE = kinetic energy (J)
m =mass (kg)
v =speed (m/s)

The work-energy theorem states that the work done (W) on a system is equal to
the change in energy (AE) of the system,

W= AE

PE=maximum
KE=0

" kEincreases &

OP.E decreases
! h

' PE=0

0 KE = Maximum
b —

+ Work done to lift a box from the floor to the top of a wardrobe, so

Ground Ground Ground

the work-done is converted to potential energy
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+ As the box falls off- its potential energy reduces, but its kinetic

energy increases
4+ Its kinetic energy will be maximum just before it hits the floor, which
will be same as its potential energy at the highest point

Power is equal to the change in energy divided by the time required for the

change.
AE W FXd
'S p=E =T % kv
t t t
+ Power has the unit - Watt (W). W=1J/s

+ One Watt is equal to 1J of energy transformed in 1 s.
+ 1ton=1000 kg

+ 1L of water has mass = 1kg

Practice questions:

6. A 100 N force is applied at an angle of 30° to the horizontal to move a 15 kg
block at a constant velocity. Determine the amount of work done in moving
the block a horizontal distance of 5 m.

a. 250
b.433)
c. 5001

d. 636
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7. Power is defined as the change in energy divided by the time required for

the change, P = ATE Which of the following formulae cannot be used to solve

for power?
a.P=(F)(v)
b.P=Z
t
c.p=2
t
d.p= =

8. A ball of mass 0.5 kg falls from a height of 45 m. Using energy
considerations, find the final velocity. Let g = 9.8 m/s2

a.2.97 m/s
b.21.0m/s
c.29.7m/s

d.44.1 m/s

9. Atruck applies a force of 2000 N to pull a car out of a hole. The car is pulled
8 meters in 10 seconds. What power does the truck produce in order to
move the car?

a. 1600 W
b. 1600 J
c. 16000 W

d. 16000 J




>

-

alj__olld unugo
l__,_.quJ\ru_u.r_m
EMIRATES SCHOOLS

Al Shawamekh Cycle 2 & 3 School for Girls

10. A force is applied to an object and causes the object to move as shown in
the above graph.

Force (M) 3 \

L] | 2 3 4 5 B 7 B 9

Displacement (m)
How much work is done when the object moves from 0 m to 8 m?

a.13)
b.16)
c.20)
d.40)

11.The conservation of mechanical energy must be considered when designing
roller coasters. Looking at the above diagram, which of the following
statements is false?
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a. The gravitational potential energy is greatest at point A.

b. The kinetic energy is greatest at points C and E.
c. The gravitational potential energy is lowest at points C and E.

d. The kinetic energy is greater than gravitational potential energy at point B.

12.Fathima throws a ball with a force of 63 N, a distance of 25 m. Maitha throws
the ball with the same amount of force, but the ball only goes 17 m. Which girl
does less work?

a. They do the same amount of work.
b. Fathima
c. Maitha

d. Neither girl does any work.

13. An engine pushes a frictionless truck with a force of 800 N for 40 m. The truck
has a mass of 2000 Kg. How much work does the engine do on the truck?

a.32kJ
b. 32 kW
c. 80 kJ

d. 80 kW
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ESE EXAM QUESTIONS

A car engine uses a force of (29 kN) to power a car at an average
speed of (7.5 m/s). What is the average power of the engine?

de ypu bagier Bl JdE (29KN)  WolEe  Seh Bl &laa i
Fel janadl ligh §uill dom gle g La ¢ (7.5 mfs) alake

a.! ]
i 217.50 KW ;
b.
3.87 KW
[ =
217 KW
d.
0.26 KW

Which of the following equals energy divided by the time required to
this change ?

¢ _paaaddl iﬂjéﬁ?ﬂil @ﬁlﬁﬁmﬂwlgﬁﬁl Egjbﬁga'qa’l Q.qt_“gf

Efficiency Power
Selist| £y
Work Kinetic energy

SRl das atl A8ua
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Salma pulls a suitcase with a force of (50 N), that is applied along the
handle at an angle of (60 ) to the horizontal. How much work has
Salma done after walking a distance of (15m), horizontally?

MEM|M|UQMML,4;(50N)U&§§5@|M@MM
A28 Aolisa pJali (a {_,.a.mumﬁmwumug,nm{_,.'.;(ﬁu)mwju
f(15m )8

375 7300

630 .J 2000

Salem ties a ball to the end of a (1.0 m) string and swings the ball in a
circle. If the string exerts a (10 N) force on the ball, how much work
does the string do on the ball during a swing of one complete circle?

A uddl G 18] g il Sla (B 58I & g s (1.0m) Jske Tl od oy B8 all day

Baal s B 08 OYA 58 e daddl Albyy ol el lala Lad 5 8 Js(10N) 5 sy
fAlals

62.3.J 0.0J

31.1J
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A weightlifter lifts (300 kg), from the ground to a height of (2.0 m)in

(3.0s). What is the average power generated by him?

Jliia La, (3.05) YA (2.0m) W Al oa ) e e (300 kg) b S adl
Plgdiy A it o g

1800 W

200 W

Which of the following examples shows Kkinetic energy?
ISt A3t e uas AWMU ALY e L“ST

a.l
1
' - - -
‘A river flowing down a hill
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The battery of light flash
GDIA ¢ gl 4

c.
A golf ball placed at the edge of the hole
B ball d3a sis de gada ga wdl g B8

el g o gl A 4 iiall A0l
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In a curling game, a playver does work to slide a stone of mass(2.5kg) from
rest on the ice surface, as shown in the figure. He exerts a horizontal force
of (40N) on the stone over a distance of (1.5m) then releases the stone.
What is the velocity of the stone at the point of release on ice surface?

{Consider the ice surface to be frictionless)

L el g 1 8l s (2.5Kkg) 4SS i al HA oo ol sl ad g
aS  pall gy & (1, 5m b GET (40IN) Bk padl e @bl Sl (98l g g
fadall mhaey o alk) A2l jaadl I pu pd

(ol S| e wlal] b o s

6.93m/s

13.8m/s 3.45m/s




