Why Pole
vaulters
use sticks
that bends?

| After studying this unit you should be able to:

v define work and its 51 unit. b
e .l.',ﬁ1 « calculate work done using equation: work = force x distance moved in the directio
5 offorce

=« define energy, kinetic energy and potential energy. State unit of energy.

e i e

!

iE,'“‘ « prove that Kinetic Energy E, = ¥ mv' and potential energy Eg, = mgh and solve

A problems using these equations.

. - list the different forms of energy with examples.

] fi- « describe the processes by which energy is converted from one form to another with

| reference to - fossil fuel energy - hydroelectric generation - solar energy - nuclear

| energy - geothermal energy - wind energy and biomass energy

=) | v state mass energy equation E = mc* and solve problems using it.
¢ |~ describe the process of electricity generation by drawing a block diagram of

' process from fossil fuel input to electricity output.

| /list the environmental issues associated with power generation. y
| v differentiate energy sources as non renewable and renewable energy SUUfCES with

y examples of each.

| v explain by drawing energy flow diagrams through steady s
’ } Filament lamp, a power station, a vehicle traveling at a consta
| road.

|~ define efficiency of a working system and calculate the efficiency of an ;"eﬂ
| conversion using the formula: efficiency = energy converted into the required fo

| /totalenergyinput : :

[ | v explain why a system cannot have an efficiency of 100%.

| v define power and calculate power from the formula Power = wor

. define the unit of power “watt” in Sl and its conversion with horse power.

3:5 + Solve problems using mathematical relations learnt in this unit.

the

tate systems such as
nt speed on a level

k done / time taken
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Newton laws can be used to predict motion using forces and accelerations.
While dealing with Newton laws we freeze the action in particular instant of time,
and then we draw a free body diagram and set-out equations e.t.c. Work energy
allow us to predict motion by different technique - we just look at starting
conditions and final conditions to get all the required information ignoring what
happens in between.

The scientific definition of work differs in some ways from its everyday
meaning. Certain things we think of as hard work, such as writing an exam or
carrying a heavy load on level ground, are not work as defined by a scientist. For
work, in the scientific sense, to be done, a force must be exerted and there must
be motion or displacement in the direction of the force.

Work is said to be done when
a force displaces a body in its own
direction. When an object moves
distance's'in the direction of applied
force F, then work done W is given
mathematically as

w=Fxs — R

Unit of Work:
The Sl unit of work is joule

(abbreviateds J,and named in honor
of the 19th-century English physicist 1D BIT SEAIS WORK?

James. Prescott Joule). The unit of |Who is doing more work? A boy playing and
work is the unit of force (newton) | running in school ground or a teacher sitting
multiplied by the unit of distance |onchairworking on physics problems.

(metre).

’ 1 joule = (1 newton)(1 meter)
or 1J=1Nm

Figure 6.1

Work done is scalar quantity,
however force is vector quantity,
sometime force is not perfectly
applied in the direction of motion.
For example consider the figure in
which a box is maving in horizontal
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direction and force F is applied making certain angle 8 with the horizontal. In such

situations the force is resolved into its rectangular companents.
From the figure it is clear that the effective component of force, in the

direction of motion is Fcos &, Mathematically work done can be writtenas

W = F cosB x5 ———m
Example 6.1 ISIILEN

Aperson pulls a suitcase through the airport at 45° angle . The tension in the rope |
is 20 N. How much work does the tension do if the suitcase is pulled 100 m2

.

et

e et

3] GIVEN: REQUIRED:
ey Tension = Force F=20N Work W =1
| Distances= S=1Q0m

Angle = 45°

By definition of workdone
W = Fcos0 =5

putting values

W = 20N cos45° x100m

or W =2000Nm x0.707

W =1400J m

Because a person pulls the rope, we would say informally that the person
does 1400 J of work on the suit case.

TUGOFWARS | .

Assignment 6.1
During a tug-of-war, team A pulls on team B by applying a force of 1 100 N to the
rope between them. The rope remains parallel to the ground. How much work
does team Ado if they pull team B toward’s them a distance of 2.0 m?

6.2 ENERGYAND ITS FORMS : {
If we look at the world around us we can identify things that are capable of

doing work, that is, exerting a force to move an object.

. Aboy is kicking a ball. The boy exerts a force on the ball and the ball moves:

150
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The work done on the ball is transfer energy from boy to the ball.
. Astretched bow can shot an arrow due to energy store in it. The energy is
the stretched sting s transferred to arrow.

5o energy is defined as ‘Energy is the capacity of a body to do wark”.

Unit of energy:

The unit of energy is the same as that of work i.e. joule (abbreviated
J=HNm).

As you have learned, Grade 6, Chapter Energy and its forms, all forms of
energy (Heat, electrical, light and sound) can be classified as one of two types,
either as stored or potential energy or as moving or kinetic energy. The few energy
types are given intable6.1.

The energy possessed by a body due to its motion is called Kinetic
energy. '

When a cricket ball is thrown it moves, similarly a car starts moving when
pushed. Now Think that a cricket ball and a car are moving with same speed. Which
possess greater ability to do work? Of course it is the car with larger mass, itis
difficult to stop. Similarly now two cricket balls are approaching you with
different speeds, which can do more work? Again it is easy to answer as the ball
with greater speed is difficult to stop. Thus cbject mass and its speed are
contributing toits kinetic energy.

Mathematically Kinetic energy is one half the product of an object's mass

‘m’ and the square of its velocity W

Ex=3 my?

[ POINT TO PONDER JHlel3aialc EARTH DO WORK ON THE MOON?

The Moon revolves around the Earth in 2 nearly circular , moon
orbit, kept there by the gravitational force exerted by the AR
!’ \'-‘
T\F' \\
v

Earth. This gravitational force provides it centripetal
acceleration, inward along the radius of the Moon’s orbit.  #
The Moon's displacement at any moment is tangent to the ;
circle, perpendicular to the force of gravity F,. Hence the | —
angle between the force and the instantaneous ! @
displacement of the Maon is 90°, and the work t_iﬂne by v s 5
gravity is therefore zero. (W=F5cos 90°=0). Thisis why \ a

the Moon, as well as artificial satellites, can stay in orbit ™ F

without expenditure of fuel: no work needs to be done Rage oo e
against the force of gravity.

hY




Description f Example

]

| |These bonds can take many different
| The energy contained within the | forms, including energy derived from
| bonds between atoms. | carbohydrates in food to energy storeq in
| | gasoline.
I -

| Radiant energy travels as an

Chemical Energy

Radiant energy from the Sun supplies Earth

Radi;
adiant Energy ]| electromagnetic (light) wave. ! m_f;h all of the energy required to Sustain
— e — e mn—
| |
; | The energy associated with Electron i
Elect H gy s moving from negatj
it Eoari | charges. |! positively charged objects. o b
Heat En | Energy that travel from hat | Fire burning transfer the energy t
rg;:r | body to cold body. | room warm. -0/ leep
i T
| Energy as wave, as a sound wave |
Sound Energy | Passes through, the atoms or| Seund vibrations cause a person’s eardrums

I molecules of the substance| tovibrate,
| vibrate back and forth. [

Nuclear Energy | ENEr8y in the Nucleus of an|Nuclear power stations use nuclear energy
| atom, | to generate electric energy.

Like all energies kinetic Figure 6.3

energy is also a scalar quantity. For- T
example,a  2.0-kg hammer head | The moving o= i
-kg

moving with a speed of 4.0 m/s has a g;frge;n;;;

kinetic energy of 16 J. and thus can
Mathematical proof: do work on the R 21
4 i : : nail, driving it
Consider a situation in which | jnto the wa,rg;_

all of the work done on a cart
transfers only kinetic energy to the
cart. Consider a cart which is initially at rest. A horizontal force F is applied to it

comes it to move through a displacement ‘s’ and achieve a final volicty of v, = v as
shown in figure 6.4. This work done W Figure 6.4

appears as the kinetic energy K,. Such
that

W=Ec=Fxs—@

ly Newton's Second Law of motion

F =ma ——{7)
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Ex = mg x 2d Magnetar: On December 27,
2004, astronomers observed the
v;ﬁ: —v? greatest flash of light ever
or  Eg= m i recorded from outside the solar
: system. It came from the highly
As the object started from rest magnetic neutron star SGR 1806-
thereforev,=0and v, = v ’ 20 (a magnetar). During 0.20 s,
this star released as much
B = % o Eergy as our sun does in 250,000

m years.

By third equation of motion ; INFORMATION

2as =v{-v}

rearranging
i-v

= 2a 9

putting equation 2 and 3 in equation 1

This equation shows the relation between the kinetic energy of a moving
abject with its mass and velocity. Equally important, it demonstrate the work
kinetic energy theorem which states that the work done on an object s equal to
change inenergy.

FELIEY WA~ BULLET, SPEED
A 60.0-g bullet is fired from a gun with 3150 J of = Bullet
kinetic energy. Find its velocity. :

GIVEN: ) REQUIRED:
mass m = 60 g = 0.06 kg velocityv=1

Kinetic energy E,= 3150 J

“The kinetic energy is given as

EXTENSION EXERCISE 6.1

Ex =%F‘W2 |If a car of mass 800 kg is
rearranging .| having same.kmehc energy,
Vv = 268 | what will beits speed?
“m |
m [ i =5, =Y
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g square root on both sidesh

2Ey
V=,—
aor m

putting values =
/&MXM s
V 0.06kg ]
therefore Vv =324m/s —m

The bullet is moving with speed 324 m/s.
P3| BULLET KINETIG ENERGY
vels at a speed of 400 ms". Calculate its kinetic energy.

takin:

Assignment 6.
] Abullet of mass 30gtra
L

6.4 POTENTIALENERGY. o X
The energy possessed by a body by virt

in a force field is called potential energy.
Cansider the work you do on your physics textbook when you lift it from the

floor and place it on the top shelf. You have done work on the textbook and yet it is
not speeding off (not gained E). The work you did on your textbook is now stored in
the book by virtue of its position. By doing work against the force of gravity, you
have given your book a special form of potential energy called gravitational
potential energy. You will come to know about this if you release book from the top

shelf it will accelerate, gaining kinetic energy, thus gravitational potential energy
can b 3 : o

e released and have ti-?e al?1ilty SRR Potential Energy
to do useful work. Gravitational :

potential energy is only one of |
several forms of potential energy.

ue of its position or configuration

potential energy is stored in the food

you eat. Doing work on an elastic

band by stretching it stores elastic | Winding spring
(toys, watches)

potential energy in the elastic band |

-l

|

1l

For example, chemicall
i

spring (Shock
absorber)

MY

/

{Epn‘ngs, slingshot in figure 6.5 are examples of elastic [Figur
¢ e 6.6
potential energy). Abattery contains both chemical and

electrical potential energy.

Mathematically Gravitational potential energy is
the product of mass ‘m’, the acceleration due to gravity
‘g’, and the change in height ‘h’,

E... = mgh
Like all energies potential energy is also a scalar
quantity. For example if we lift a brick of mass 0.3 kg

from the ground to 2 m high the work is done against the
force of gravity, thiswork appears as 5.88 J of energy.

Mathematical proof:
consider an object of mass ‘m’ being lifted vertically by a force ‘F’ to h’ as

shown infigure 6.7. The work done by the force F is given by equation.

-

Since the force in this case is equal to its weight

W=E,,=F*S5

F=W-= me
ABLE 6 ~f Various Objects and Pheno
Object/phenomenon Energy in joules
Big Bang 1o J
Annual world energy use 4% 107
1 kg uranium 4= 10"

1 ton TNT 42 =10
1000-kg car at 90 km/h 3.1 x10°
Tennis ball at 100 km/h 2

Single electron in TV Screen 4=10"
Energy to break one W“’mﬂ_’ﬂ—dl

Here the distance moved is the height ' S=h —8
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equation 1, we get

putting equation 2 and 3 in
Egpe = M % h ——_m

Example 6.3 LI : : b
The maximum height a typical human can jump is about 60 cm. By how much
y increase for a 72-kg person in such a

does the gravitational potential energ
jump? Where does this energy come f rom?

B Gven: REQUIRED:
Gravitational Potential

massm=72kg
height h=60cm=0.06 m : energy E,=7
acceleration due to gravity g = 9.8 m/s

The gravitational potential energy is given as

E,.=mgxh

putting values  Egue = 72kg x 9.8m/s’ x 0.6m
E... = 423.36J

rounding off Ee = 420J Answer

This gravitational potential energy comes from elastic potential energy

stored in the jumper’s tensed muscles.
JR——RER) | GAININ/GRAVITATIONAL POTENTIAL ENERGY
An object of mass 10 kg is lifted vertically through a height of 5 m at a constant
speed. What is the gravitational potential energy gained by the object?

650
The law of conservation of energy states that ‘energy can neither be
m one form to

created nor destroyed in any process. It can be converted fro
another, but the total amount remains constant’. The following examples

explain the law of conservation of energy. /
1. Adiver on a spring board:
Stored chemical energy in tue body of the
diver allows him to bend the diving board. This
By el

causes the bent diving board to store elastic

potential energy which is then converted into kinetic :
energy as an upward push,
21 Generation of EI.Ectricity:

Potential energy of water which is stored at a
certain height is converted into kinetic energy by
making it fall on turbine to produce electricity.

3, Pole vault:

Pole vaulters v.dergo several energy
conversions. The initial run gives the vaulter kinetic
energy. The vaulter plants the pole, transforming
kinetic energy into potential energy of the deformed
pole. Then the pole straightens and lifts the vaulter
over the bar, transforming its elastic potential
energy into gravitational potential energy. The

athlete then falls toward's the pit, exchanging
gravitational potential energy for kinetic energy.
Finally, kinetic energy is dissipated in deforming the

landing cushion.
POINT TO PONDER
What type of energy weightlifter used to lift

weight?
The stored chemical energy in food enables a
weightlifter tolift the barbell over her head.

6.5.1/MASS ENERGY EQUIVALENCE:
Einstein's mass energy equation is given by E = mc’, In other words:

Energy = mass x the speed of light squared
E = energy (measured in joules, J)

m = mass (measured in kilograms, kg)
¢ = the speed of light {measured inmetres per second, ms'},

e 3 x 10" ms", however this value

Speed of light is constant having valu

needs to be squared.
physical entities and can be changed intoeach other.
157

This equation shows that mass and energy are the same




GIVEN:
mass m =50 kg REQUIRED:
Pollutants speed of light ¢ = 3 x 10* s EnergyE=?

Turbine By Einstein Famous equation

E=mc
putting values E =50kgx (3x108 ms™)2 EXTENSION EXERCISE 6.2

therefore E=45x10" _m ; :"ti?dt]ruur mass and convert
= g L nto energy.

o T [ e i m BT

This is ‘450,000,000,000,000 duoo J i i 7
+000,000,000,000, » which is an incredibly large
energy. E_quwalen; to billion tons of THT. ik i

PYLEG I EL IR ONLY 15 OF ENERGY

How much energy is generated when mass of 1g is
completel;
energy? g pletely converted into

In a power station, energy from a fuel (like burning coal) is used to boil water.
The light-pressure steam is used to turn a turbine, which turns a generator to 6.6 - MAJOR SOURCES OF ENERGY

produce electricity Energy transformation

- technologies convert energy from some
source into a useful form of energy. The
original source of the energy, called an
energy resource, is a raw material
obtained from nature that can be used to
do work. A resource is considered
renewable if it renews itself in the normal
human life-span. All other resources are
considered non-renewable.

Scientific and technological
advances have led society from a world
that required only food energy to be
transformed into muscle power, to one Energy usage of the world
that makes use of every imaginable form of

energy. In every energy-transformation _
process, some useful energy is lost. Clearly, society cannot continue to demand

more and more energy without consideration forthe future generations.

mmmmﬁ;ss.zmaucmoammn-a
- e . PR ——— == \ - 5 r

INFORMATION

Some insects jump using a catapult technique. The knee
joint of a flea contains an elastic material called resilin (a
rubber-like protein). The flea slowly bends its knee, &
stretching out the resilin and storing elastic energy, and
then locks its knee in place . When the flea is ready to jump, §
the knee is unlocked and the resilin quickly contracts with a
sudden conversion of the stored elastic energy into kinetic
energy. Some of this kinetic energy is then converted into
gravitational potential energy as the flea moves higher and F§
higher.

VR ENERGY WITHIN'U

What is the energy released, when 50 kg person is converted completely into

energy?
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The challenge is to develop energy sources a
sustainable resource is one that will not dep
Earth's sensitive biosphere, while stil

nd processes that are sustainable. A
lete over time and will not damage

| being able to provide for the energy

demands of society. Some of the important energy resources are:

A. Fossil Fuels:
Fossil fuels are the

remains of millionyear- old plant life — now coal —or

aguatic animal life — now gasoline and natural gas.

1. Coal:

Coal is the most abundant fossil fuel in the world, with an es
reserve of one million metric

atmospheric pollution.
2. oil:

timated
tons. but burning coal results in significant

Crude oil is refined into many different energy products such as gasoline,

jet fuel and heating oil. Despite the limited reserves of oil in the world it is a
preferred source over coal because oil produces more energy than same amount of

coal.
3, °  Natural gas:

Natural gas is often a by product of oil, it is mixture of gases the most

common of which is
methane. The advantage
that natural gas has is that,
it is easy to transport.

Fossil fuels are
consurmed in more than 80%
of the world demand for
energy. However the waste
gases produced in the
consumption is polluting
the atmosphere.

B. Bio-mass:

“Bio" means life, so
bio-energy is energy from
living things. The term
“hiomass” refers to the

Electricity
generation

-l g

Pl

Prehistoric Petroleum Car Fuel
organisms

Plants

Figure 6.10 RO L

; ..._p»..-y*._‘
food food Methane
products wasltes

Agriculture

-mmommwucmonscm SET11-A
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material from whi :
WCh, e gk bio-energy. Biomass is produced when the Sun's solar

er ;
e:o tz: ;ih:;r;vert;d into plant matter (carbohydrates) by the process of
E 2 : nly green plants and photo synthetic algae, containing
chlorophyll, are able to use solar energy,
T
The simplest process employed to make use of this energy is eating. Every

time you eat a fruit, a vegetable, ar a processed version of either, you are taking
advantage of the energy stored as biomass.

C. Geothermal Energy:

Geothern:lal energy is the energy recovered from Earth's core. The thermal
energy contained within Flgure 6,11
Earth's core results from -
energy trapped almost five (5) Earth Electricity
billion years ago during the o
formation of the planet. In
many countries geothermal . ——
energy is used to generate Thermal
electricity. energy
D. Wind Energy:

The kinetic energy of the wind is currently used in many parts of the world
to generate electricity. It is eco friendly source of energy but require very large
open space.

E.  NuclearEnergy:

Muclear fission is the process of splitting extremely large atoms (Like
Uranium or Polonium) into two |
or more pieces, which releases |
an enormous amount of energy
in the form of radiation or
heat. The heat is used to boil
water that eventually is used
to produce electricity. In
nuclear reactor small
quantities of fuel produce large amounts of energy (E = mc'). However there is the
potential for catastrophic damage to human life and the environment that an

accident — however unlikely — could cause.

Earth Winds Wind Mill Electricity

161




Figure 6.13
:;:ﬁf neutrons

e @f - T

‘—‘P%‘: |-—l’- :a |u-+
neutron IQ'F“;
Uranll_._lm Ligh'ter Reactor and Electricity
Elements steam turbine

F. Solar Energy:
The energy from direct sun light can be us
solar cells are used to power everything from ca

cities. Sunlight, the fuel Figure 6.14 ZOLAR & e

required by solar cells, is 100%

free and is very eco friendly. |
However just like wind energy '
significant land area is !s;:ur:nergy Photovoltaic cells Electricity
required to produce large ‘—
amounts of electricity.
G. Hydroelectric generation:

Electric energy generation using the
water is known as hydroelectric generation. The
water, pulling it-down and providing it with a tremendous a
energy. This kinetic energy is transformed into electric energy by very large

turbines. Such large reservoirs sometimes flood thousands of hectares of farmland

drastically altering the EFigure6.15
ecosystem. For many years,
engineers did not have the
technology to economically
use smaller reservoirs for
generating electricity. With
improvements in technology,
smaller generation facilities
are becoming much more

popular.

ed to produce electricity. Today,
lculators and watches to small

gravitational potential energy of
force of gravity does work on the
mount of kinetic

Electricity

Gravitational Electric Energy

Potential Energy

m_

A light bulb is designed to convert electric energy into light energy. A car
ared in the fuel into

engine is designed to convert chemical potential energy st
ne are transforming

kinetic energy for the car. While the light bulb and the car engi

some of the potential energy into the desired form of energy, part of its energy is
‘lost’.

energy can neither be created nor destroyed. The lost energy
do not serve the intended purpose. Often the lost
The efficiency of a machine or device describes
into the intended type of

As you know,
is converted into forms that

energy is transformed into heat.
the extent to which it converts input energy or work

output energy or work.
Efficiency is the ratio of useful energy or work output to the total energy or
work input.
useful output work | Figure 6.16 EFFICIENCY

icie — e —————
giETency. input work
W,

efficiency = —~ __m
or €M Y W, :
S incandescent fluorescen

ificienci useful energy output

energy input
heat

or efficiency = % ———m heat

i
Efficiency is the ratio of same quantities and therefore units cancel,
therefore efficiency has no units. An incandescent light bulbis designed to provide
it also produces alot of thermal energy while inuse. In
delivered to the bulb transforms to
al energy. We say that the

light energy. Unfortunately,
fact, only about 5% of the electrical energy

light energy; the rest becomes waste therm
incandescent light bulb is only 5% efficient.

A florescent lamp is about 20 % efficient of converting electrical energy
into light as shown in the figure 6.16. Efficiency, expressed as a percentage, is the

ratio of the useful energy provided by a device to the energy required to operate
the device. The efficiency of an energy transformation as percentage is calculated

as follows:
: efficiency =%x1m% ——m
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In the British system, the unit of [ |NFORMATION } 3
power is the foot-pound per second

s B RS

It is not possible to have EESRAI RS (il Efficiencies of Enersy

a machine with 100% efficiency, Transfon‘natign Technologies T
because friction lowers the f ' Parica Efficiency (%) (ft.1b/s). l #  withacertain number
efficiency of a machine. Work . o8 g For practical purposes, a larger of watts. Many light
output is always less than wor! k electric generator unit is often used, the horse power (hp). fixtures have limits on
input, so an actual maz‘h’:Z hydroelectric power plant %4 One horsepower (hp) is defined as 550 ;hfbfh‘:':" ";; 1'92':
ing input energ . u can be used.
:ee;it[rh?;cr:nips not required) large electric motor 95 ft.lb/s which equals 746 W. sisias. weles
cannof be 100% efficient. home gas furnace 85 1hp =746 W rated according to
i i Ene their power output in
T s o S0 | g | Aot of ey vty o
T ;
are shown in the table 6.3. T fossil fuel power plant 40 now be defined in terms of the unit of
&.8" POWER: oY romobile engine 15 power. One kilowatt hour (kWh) is the |_POINT TO PONDER Ja\Ta{eys
6.8 POWER: auto :
6.8 PO energy converted or consumed in 1h at i
The definition of work fluorescent light i the constant rate of 1kW = 1000 J/s. The ¥ \
makes no reference to th:‘:'r incandescent light 5 numerical value of 1 kWh is, 1 kWh = fi‘ .f_l
passage of time. For example, i (10°W)(3600) or 1 kWh = 3.6 x10° J 5
you lift a barbell weighing 100N ™ uFORMATION The electricity bills that we pay 3 =

i

through a vertical distance of | .
1.0 m at constant velocity, you | Solar energy can be used |
"do (100 N) (1.0 m) = 100 J of F to power road signs. Photo

i nvert the
work whether it takes you 1 | voltaic cells co

are measured in terms of this unit.
The light Generated by 16 W LED is same
as light emitted by 23 W CFL and 100 W
Object/phenomenan Power in Watts bulb. What are the energy used per day

of light into
second or 1 hour to do it. But | M"Y Milky Way galaxy 107 (24hrs) for these  three types in
- electric energy. i
often we need to know how = s :
quickly work is done. We i o ciniedd TID-BIT
Huclear pawer plant (total) 310"

describe this in terms of power. :

The energy does a 100-watt light bulb

Power is the time rate at which work is Car (total) B 10 ]
: use is W = PAt = (100W)(3600s) W= 3.6 =
done. Mathematically ! Person at rest (all heat transfer) 100 10" J. How fast would a 70-ka person
S e Electric clock 3 have to run to have that amount of
T Pocket caleulator 10° kinetic energy?

Like work, power is a scalar quantity.
The Sl unit of power is watt (W), in honour of
James Watt, a Scottish physicist who invenlied ;
the first practical steam engine. From equation
(6.8), the unit of power is given by 1_:.v.ratt =1
joule /1 second or insymbols 1 W=1Js

Example 6.5 JS(el¥NY[2:To) /31

Acrane is capable of doing 1.50 x 10° J of work in 10.0's. What is the power of the
crane in watts and hp?

Shuttle puts out a few GW (giga-
watts, or 10° W) of power!
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GIVEL:,  REQUIRED:

Work W = 1.50 x 10° J powerP=?
timet=10s

By definition of power P=

3
putting values p=1 -501; ;ﬂ J

or P =1.50=10" J/s

therefore P o1.50x10'w  — D0

the conversion factor for hp to W is 1hp =746 W

= 0= EeETolw

or 1w._.'_|-.p

746
o =1.5ox1n“ b
ar 1.50x10" W T P

Hence  1.50x10" W=20hp
therefore P =20hp
GHEATER
50 W.-Calculate the qu

Assignment 6.5 JIHUZE e . :
n
An electric heater is heatedat2 nera

10 minutes.

antity of heatge

ance moved in the direction of t@

work: Work is force multiplied by dist
force W=FScos@

Energy: Energy is the cap
Kinetic Energy: It is the energy of ano

acity of a body to dowork.

bject due to its motion and is given by

E=¥amV

Potential Energy
Gravitational potenti alenergyisg
rgy: Energy ca
be converted from one fo :
t the total amount remains

. |t is the energy of an obj
iven by Ey . = MEN
i nor
Law of conservation of ene n neither bnl: ;ri:;iier 5

destroyed in any process. It can r
body to another, bu

transferred from one

ect due to its position. |

constant. . e
power: Itisthe rate of doing work or rate of conversian of energy. P =

Ly E—
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GROUP-A

RES
inteEr:;C:" :gICLE ON LIGHT TYPES EFFICIENCIES: Search library or
e {incandr:sl:;aret tbh': bifﬁclencies of lighting technology available in
ent bulbs, fluorescent lamps, LED ligh
: % ghts). Compare their
advantages and disadvantages. Write a research article for schaol library.

SE:QME;GY GENERAJ‘!OI_-I MODELS: Create your own homemade models of
ures, such as wind turbines and geothermal plants, and put them to

work with wind and water power donate the model for school laboratory.

ART.‘.CLE ON ENERGY .FOR SCHOOL MAGAZINE: Pakistan is hit by wol

crisis in the recent years. Analyze the economic , social and Enﬁ::;‘-'ﬂﬂ'g}‘
ir!-.pact of various energy sources. e.g. fossil fuel, wind falling wan't.qzrm::«rl:l.tai
bmmass_, nuclear, thermal energy. Research differe:nt types of porss
generation facilities developed in Pakistan to overcome this probl ::'WEF
. articulalfe which energy resource must be used in Pa\kistar':l fmrE 753
¢ production. Write your research article to be published in schoulmaga::?y

SPORTS ‘AND ENERGY CONSERVATION: Make a presentation of energy to
explain improvements in sports performance using principles and

concepts related to work and law of conservation of energy.

YD.I.IR POWER: Design experiments for measuring your power output when
doing push-ups, riding on swings running up a flight of stairs, loading boxes
onto a truck, throwing a cricket ball, or performing other energy
transferring activities. What data do you need to measure or calculate? Form
groups to present and discuss your plans. If your teacher approves your
plans, perform the experiments.
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CONCERTUAL o]V ESTONS
' Give abrief response tothe following questions.
0 A @ Cana centripetal force ever dowork onanobj ect? Explain.
i Choose the best possible answer: @ What happens to the kinetic energy of a bullet when it penetrates into a
E @ work done will be zero when the angle between force and dispia t sand bag?
A.30° B. 45" C. 60" D. 90" Cement j5 @ A meteor enters (o aartii's atmosphere 8hd biums. What happans to it
@ 30 N force is exerted and the troll ;  ehasic erir
direction of the force, the work dor: ?y moves a distance of 5 py in the | @ Two bullets are fired at the same time with the same kinetic energy. If one
A ' eis o -~ pullet has twice the mass of the other, which has the greater speed and by
i e el 2l ' what factor? Which can do the most work?
If the 5 : | - . l- - |
afactar peed of a car decreases by half, The kinetic energy change | @ Canan ob]in:: havr:ed;:f;;et?; na?mounts of gravitational potential energy if it
y | remains at the sa 7 .
A4 B.2 C.1/2 D.1/4 @ Why doroads leading to the top of amountain wind back and forth?
@ An object of mas i ; - Which would have a greater effect on the kinetic energy of an object,
510k : ; | 5 I - -
gis lifted vertically through a height of 5 m. The doubling the mass or doubling the velacity?

gravitational potential energy gained by the object is

A.0.5) g @ If the speed of a particle triples, by what factor does its kinetic energy
F33 -2J C.50J D. 4904 increase?
© If a petrol engine does 20 J of useful work f | @ The motor of a crane uses power P to lift a steel beam. By what factor must
suppliedtoit, then its efficiency is rifor every 100 J of energy the motor's power increase to lift the beam twice as high in half the time?
A 80% : -
| Pt S S '~
Nj A Energy B. Power Goiida g Give an extended response to the following questions.
S @1 hp= - Eificiency  D. Mone . @ Define work and explain how wark is calculated if force is applied at an
angle.
A 476 W B. 550w C. 746 W 0.1 g @ Define kinetic energy. Derive the expression used for kinetic energy.
@ Hira weighing 500 N takes 90 s to S © What is potential energy? Prove that the gravitational potential energy of a
average muscle power is reach the top of a hill 18 m high. Her body of mass m at a heighth above the surface of earthis givenby mgh.

A.2500W B, 100w @ State the law of conservation of energy and mass energy conversion

@ A machine is able to lif C.328W  D.324w ' relation.
9 ML 200 N o Explai ' Such fossil fuel, wind, solar
of concrete s ; : © Explain briefly major sources of energy. Such fossil Tu€l, ; :
30 m above the ground in 50 s, The a\feralab vertically up to a height biomass, nuclear and thermal energy.

A-1.33W  B.eow ge power of the machine is

® Define and explain efficiency.
D. 6000 W

@ Define and explain power.

C1zow
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