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UNIT-6 Work and Energy

641 WORK

Q.1

Ans:

LONG QUESTIONS|ESSEE

Define work. Derive its mathemaiical formuler(k.EHUB+A B)
When does a force do wark? - -~ \ B | (Ex. 6.3, GRW 2017)
Deflnmm

“Vierk s {done|when) a \force actlng on a body displaces it in the direction of a
forge.
lviachematicaily:
Y/ork is equal to the product of force F and displacement S covered in the direction of force.

W =FS

Explanation:
Suppose a force ‘F’ is acting on a body. It makes the body to move from point ‘A’ to
‘B’. If the distance between these two points is ‘S’ then we say that force has done
some work as shown in the figure:

—_0—>

R

Figure:  Work Done in Displacing a Body in the
Direction of Force

If “W’ stands for work, ‘F’ for force and ‘S’ for distance.

Then,
Work = Force x Displacement
W =FS
Unit of Work: (LHR 2017)
In System International, its unit is Nm that is also called as joule (J).
Joule:

“The amount of Work done is one joule if a force of one newton displaces a body
through one meter in the direction of the force.”
Thus,

1J=1Nx1m _

Bigger Units: — Y A ) N [ A
Joule is a smaller unit of work. Cm-ﬂ’“or.ly hig! 1ﬂr mJts of wio'ik fare alao in use.
AKil9 joule/(1rd) = 100D J - 1071
! I\/ma 191}49\ V.}.=1585000J = 10°%

Quanti y

Wors is'a gcalar! ard der |\,ed quantlty

Conditions:
For work, the following two conditions must be fulfilled:
e A force should act on a body.
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Q.1

Ans:

Q.2

Ans:

L ) ')
Ans:

e The body should cover some distance under the action of this force in the
direction of force. : -
Work Done on a Body When a Force Makes an Angle:  — f* {
Sometimes force and displacement do not ave same-ail sClion. Sere!the for ce F 9 raaking
an angle 0 with the surface on which the bedy s moved, Reso! VI 1g E o perpendlcular
components ‘FY and “F,’ &3 shoviy in thg figire:

P W ¥ A A L L
O R o
| ﬁ'__{b‘ b) :Ii 0 .

Figure:  Work Done by a Force Inclined with the
Displacement

Fx=F cos 0

Fy=FSin6
In case when force and displacement are not parallel then x-component F parallel to the
surface causes the body to move on the surface and not y-component F.

Hence W =F, S
W = (Fcos 0) S
W =FS cos 0

Dependence:
Work depends upon following factors:

e Force: Greater the force greater will be the work done.

e Displacement of The Body: Greater the distance covered in the direction of the
force greater will be the work done on the body.

e Angle: Work done also depends upon angle between force and displacement
covered by the body.

6.1 SHORT QUESTIONS
Write conditions for work to be done. (K.B+U.B)
CONDITIONS FOR WORK
Following are the conditions for work to be done:
e A force should act on a body.
e The body should cover some distance under the action of this force. —. 1
e Work also depends on angle between applied force and disg: ahermnt Covieren .\y'
the body. For work to be done heth applied force md (.lQ :)I p“ne"w cGveres
should not be perpendiculasria each'otnein ot
How much work is done wlten a t==glymaves with'urii] folimi veloclt y? (K B+U.B)
— UNIFORM VELOCITY ANDWCRKDONE -
When @ nody MeVES with uniform \velecity means moving with zero acceleration then
work dint witl|bel Zerd, Bec ause xa cording to Newton’s second law of motion if a = 0 then
the nat 1'2syitar; tfo*ca cting on the body is zero.

ASINE Krhovythal— W =FS
il =0 then W=0xS=0
Write some conditions for the work done will be zero. (K.B+U.B)
ZERO WORK DONE
We know,
W =FS
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Q4

Ans:

Q5
Ans:

W =FS cos 0
These equations show that the work done on a body will be zero if:
e No net force will act on the body el
AS r o 4 k | [} &
W =FS
W=(0)S=0 -
. ,fmy lv|II not cover any'aistance | ndcr the,action of a force
'\/ \F&
V] VRO
I 1%5 Cifapplied force and distance covered by the body are perpendicular to each other
' W =FS cos 0
If force and displacement are perpendicular then 6 = 90° so
W= FScos90°
. €0s90° =0
So, W=FS(0) =0
Write some conditions for the work done to be maximum. (K.B+U.B)
MAXIMUM WORK DONE
We know,
W =FS
W =FS cos 0
These equations show that the work done on a body will be maximum if:
e The force acting on the body will be maximum
e Body covers maximum displacement under the action of maximum applied force.
e Applied force and displacement covered by the body are parallel to each other as:
W =FS cos 0
If force and displacement are parallel then 6 = 0° so
W= FScos0°
- cos0’=1
So W= FS(1)
W =FS -------- ( Indicates maximum work done)
Can a work done be negative? (A.B+U.B)
NEGATIVE WORK — 1
Yes work done on the body will be negative if applied force and dlsr\!a.gem?ha_covéf'él Dy
the body are anti-parallel to each other as: — NN A | A=
=FS cos 0 - Vet T VAN W
If force and dlsplacement are. antl Mz all ] tbnn ﬁ = 1&-O° so | (
W= FScosn® '
. cos{80Y =l W\ \
So R
 W=FS (11 ) .
I‘-_ W RS eeatem( Indicates negative work done)
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Q.6

1

Ans.

Kns.

A crate is moved by pulling the rope attached to it. It moves 10m on a straight
horizontal road by a force of 100 N. How much work will be done if: fS:B+A.R)-
(MirsiExercise F g # 120)
The rope is parallel to the road: | | :
As we know that W = FS cos6. . |
If the rope is parallel to the, rcad-4sen 9 = 7

So -, V4

w =\ 1 106+ 10 ¢csOf 3
L1200 %10 % 1 T (as cos0® = 1)
=00 10D g

5 - .
[ 45t rope is parallel the work done will be 100J

Li'he rope is making angle of 30° with road:
As we know that W = FS cos#.
If the rope is parallel to the road then 6 = 30°.

So

W = 100 x 10 x cos30°
= 100 x 10 x 0.866 (as cos0 = 0.866)
= 866 J

If the rope is making angle of 30° with road the work done will be 866J
Result:

o If the rope is parallel the work done will be 100J
o If the rope is making angle of 30° with road the work done will be 866J

- IR =t ==
SO 360 3 work is done by the girl for taking bag to 20 cm.

A girl carries a 10 kg bag upstairs to a height of 18 steps, each 20 cmn high. Calculate
ghei\ amount of work she has done to carry the bag. (Take g =10 ms™). (U.B+A.B)
olution:
Given Data:
ass of the bag = m =10 kg
No of steps =n =18

Height of each step =h;=20cm =0.2m

To Find:
Work done by the girl to carry the bag = W =?
Calculations:
S we know
W =FS _ _
First we find force F = weight = mg e LA
F =(10)(10) = 100 N ) A~ N (O
Total distance covered by the girl +7S = no bf 55 ) he.ght ¢f vach stpp'
S=18x0.2=36n7 |\ = Wy
Now W =FS

Puttingwaiues .~ |\ V4
W = 100(8) 360 0 T
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10.

11.

6.1 MULTIPLE CHOICE QUESTIONS
Product of force and distance covered in the direction of force is: f'< B\

(A) Acceleration —B) Resistancz
(C) Work ) L (0 cpe(:l i hiaalt
Work done will be maxinjuin } men *re mqk Hehw eenE ne-3 is: (K.B)  (LHR2017)
(A) 90%—, VL R4
(C)30 " R R N () X
Woiic is quan® i i (i€ 3)
AN e (B) Vector
{C) Base (D) None of above
Unit of work is: (K.B)
(A)N (B) Nm
©)7J (D) Bothb & c
What will be the work done if no force acts on the body: (K.B)
(A) Maximum (B) Minimum
(C) Zero (D) All of above
Work done will be maximum if displacement and force are: (K.B)
(A) Parallel (B) Perpendicular
(C) Tangent (D) Normal
Work done will be zero if displacement and force are: (K.B) (LHR 2016)
(A) Parallel (B) Perpendicular
(C) Tangent (D) Normal

If a force of one Newton acts on the body and it covers the distance of 1 meter in the
direction of force. What will be the work done? (A.B)

(A) watt (B) One joule

(C) newton (D) coulomb

One Mega joule is equal to: (K.B) (LHR 2011)
(A) 10°J (B) 10°J . L
(C)10°J (D) 102 e [ [

What will be the magnitude of work if & fm'c ql 2" N oullu 1 >tc, e I Ongh a
distance of 5 min its dlrébt on: (K=2) , PR

(A)25]) — R FARI\RS ) Roj

© 75 o S N (D) 125

Which unit,is) equa. t(. I«qm et among the units given below: (K.B)
C _(A\J)ule VL (B) newton

!I( J)svalt (D) meter
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(315 {c) 4

KINETIC ENERGY

L ENERGYT () )
LGNS, QDESTIONS

Definekihetic eacray and ferive 1 relation. (<B+U.B+A.B) (Ex. 6.6, LHR 2011, 12, GRW 2011)
KINETIC ENERGY

DRefinitiont
“Cha'energy possessed by a body due to its motion is called kinetic energy”
F ormula

It is denoted by K.E. and its formula is given below:

KE:EmW
2

Examples:
Following are important examples of Kinetic energy.

e Moving air is called wind. Wind has kinetic energy. We can use wind energy for
doing various things. It drives windmills and pushes sailing boats.
e Moving water in a river has Kinetic energy that can carry wooden logs through
large distances and can also be used to drive turbines for generating electricity.
Mathematical Derivation:
Let a body of mass m is moving with velocity v. An opposing force F such as force of
friction acting through a distance S brings it to rest. The body possesses kinetic energy
and is capable to do work against opposing force F until all of its kinetic energy used up.
K.E of the body = Work done by it due to motion

KEE =FS

Vi =V

Vi =0
As F =ma
: a =-F/m

Since motion is opposed, hence acceleration “a” is negative.
Using 31 equation of motion: I
2aS =V v SN |/

(—-—\s--w ()

AL
As e kqo/\,tra k E ig e,,aal to the work done

So,

KEzlmW
2

The above equation gives the K.E. possessed by a body of mass m moving with velocity v.
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Conclusion:

KE=Lmy? L 1A |
2 | |~ - ’ '
Above equation shows that if ANE' douHe ‘ne speeo of ¢ toov ifs kinatic energy
will become four times. |

——

Q.2  Define Po.,er tizd r._ner'*y and derive iisirelaiisn. (K.B+U.B+A.B) (Ex. 6.7)
Ans: | 0 POTENTIAL ENERGY
Definitipni | '\
_ “Thzlerergy possessed by a body due to its position is known as potential energy.”
[N S l—). rauia:
' J RN Potential energy is denoted by P.E. and its formula is given below:
PE.=mgh

Examples:
Following are important examples of Potential energy.

e Energy stored in water in dam at certain height.

e Energy possessed in raised hammer.

e An apple on atree is capable to do work as it falls thus it possess energy due to its
position that is Potential energy.

Types of Potential Energy:

e Elastic Potential Energy:
The energy possessed by a body due to its compressed or stretched condition is
known as elastic potential energy.
Stretched bow and stretched catapult has elastic potential energy in it.

e Gravitational Potential Energy:
The potential energy of a body due to its specific height from the surface of the
earth is called its gravitational potential energy.
Mathematical Derivation:
Let a body of mass m be raised up through height h from the ground. The body will acquire
potential energy equal to the work done in lifting it to height h as shown in the figure:

£\ » --' Sipur o \Bgcvnf tiotidi Potentlal Energy
‘-’hus, AR Po*er thar Energy =Fxh
A A A =wxh
« (TS | | WM CAS we know that weight of the body = w = mg
'J"I' S0 PE. =wh=mgh
Conclusion:
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Thus, the potential energy possessed by the body with resnect to_thc—-l
ground is mgh and is equal to the work done in lifting |t toa he.g st b !

‘L

Q.1 Define Energy and writeid¢wn itsnit (K, B“\ \ VL TOHR 2012 GRW 2013)
Ans: : / :Ezl\é&;\' -~

Definii _0 1 I

1*’ p7< sersgs energy.iticis capable to do work”.
OR
LALility of & L%y 10 do work is known as energy.
o Cuentiy:
= Itis ascalar quantity
Unit:

Joule (Nm) is the unit of energy same as that of work.
Types of Energy:
Energy exists in various forms such as mechanical energy, heat energy, light energy,
sound energy, electrical energy, chemical energy and nuclear energy etc.
Example:
Water running down the stream has Kinetic energy in it.
Q.2  Define Elastic Potential Energy. (K.B)
Ans:  Given on page # 212
Q.3  Define Gravitational Potential Energy. (K.B)
Ans: GRAVITATIONAL POTENTIAL ENERGY
Definition:
“The potential energy of a body due to its specific height from the surface of the
earth is called its gravitational potential energy”.
Examples:
Energy in a ball placed at height “h” from the surface of the earth.
Q.4  The kinetic energy of a body of mass 2 kg is 25 J. What will be its speed? (U.B+A.B)

Solution:
Given Data:
Kinetic energy of the
body =K.E. = 25 v2 = 2KE. >
Mass of the body = m = _ M s 5= L o=
2kg ~  \\ R 2En \N Y LAY
To Find: oA~ WH TR TN Y T
Speedofthebody—v 9 ARG RIS
Calcuhamt,nc e L NV =425
e knozv \ -.."“ \ —
| vV =5ms
o (R o ik _;'m Gind Result:
TNV
DU O 2KE=myv The speed of the body will be 5ms™
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A stone of mass 500 g strikes the ground with a velocity of 20ms= edow muchi-te t 1e
kinetic energy of the stone at the time it strikes the groyia? (u E+A. B;

Solution:

Given Data: ' i)

Mase of the stone =\m\5 5£J(,g 0 »ku

To Fina: \
Kirietic enetgv uf uie stone =KE.=?
»caiculatione:

\2Jeknow,

KE:Em%
2

Putting values,
K.E =% (0.5) (20)°
K.E =100J
Result:

The K.E. of the stone with which it will hit the ground is 100 J

A body of mass 50 kg is raised to a height of 3 m. What is its potential energy?
(g=10ms?*) (U.B+AB) (LHR 2017)

Solution:

Given Data:
Mass of the body = m = 50 kg
Height of the body = h =3m
Gravitational acceleration = g = 10ms™

To Find:
Potential energy of the body=P.E. = ?
Calculations:
We know _
P.E. =mgh o
Putting values — =N | - —
P.E.= (50)(10)(3) (™ Biw' RAR RN A
Result: \

— ] —

1en‘ X, t’]e poten 1l er e\‘w 'uf the body will be 1500 J.

PHYSICS-9 214



UNIT-6 Work and Energy

EXAMPLE 6.4

A force of 200 N acts on a body of mass 20 kg. The force accelerafzs the body-+iom
rest until it attains a velocity of 50 ms . Through wiiat nd nee um force'.agis?
(U.B+A.B) A
Solution:
Given Data: |
Force acting.orna bedy = e 200N
Massi(f the Body ='m =1 20Kke.
Velocity ¢fiths body'="v'= 50ms™
Jpaoind!
| "“Distance through which the force acts = S=?
Calculations:
In this case the work done on the body will be equal to its K.E. as
Work done on the body = K.E. gained by the body
F.S=% mV?
Putting values
(200) S =¥ (20)(50)?
(200)S = 25000

200

Result:

Hence, the distance moved by the body wil be 125 m.

6.2,6.3,6.4 MULTIPLE CHOICE QUESTIONS

Ability of a body to do work is known as: (K.B) (LHR 2011)
(A) Force (B) Momentum

(C) Power (D) Energy

Basic kinds of mechanical energy: (K.B)

(A)1 (B) 2

©) 3 (D) 4

Energy is quantity: (K.B)

(A) Vector (B) Scalar —

(C) Base (D) None of above . 1~ N (WL
Unit of Energy in System International ig={K.B) VAN s A’
(A) Watt _ D (3;J)u1e VAN

(C) Newton \ (@ Codlotrib |\

Energy pessessed by boulycue t ihls._mqjc-or-._ 5. catied”? (K.B)

(A) Kiaeti¢ encrgi., - ™ \ | “..«(B) Potential energy

(C) Mechéricall erelgy Vi~ (D) All of above

_ /‘ bowler durmq ples 1ng cricket throws a ball of mass 200 g with a velocity of 20 ms
o0 s kineticenergy will be: (A.B)
f \)al (B)401J

(C) 400 J (D) 4000 J
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7. What will be the kinetic energy of a body if its velocity is doubled? (A.B) (GRW 2011)

(A) Doubled (B) Four times
(C) Eight times (D) Half
8. What will be the kinetic energy of a body 17 its m2ss is doubled?)
(A) Doubled \ (13} Four tiraes
(C) Eight times (D) Halz
9. What vilit e 'the kiratic erisiigy of a car'9f niass 1005 kg moving with a velocity of 20 ms™?
(A) 2 x5 1 _ (B) 2 x10%J
(C) 2 x19°Y) - (D) 2 x10"J
1. [T vAbility-of 2 kedy to do work due to its position is called: (LHR 2011)
S ) Kinetic energy (B) Potential
(C) Weight (D) All of above
11.  Ability of a body to do work due to its height from the surface of earth is called:
(A) Gravitational Potential energy (B) Elastic Potential energy
(C) Chemical Potential energy (D) Attraction energy
12. Energy possessed by a ball when it is lifted to a height ‘h’ from the ground:
(A) Kinetic (B) Gravitational potential
(C) Elastic potential (D) Mechanical
13. Energy of the water stored in the dam is: (GRW 2015, 2017)
(A) Elastic potential energy (B) Gravitational potential energy
(C) Kinetic energy (D) Mechanical energy

FORMS OF ENERGY

INTERCONVERSION OF ENERGY

LONG QUESTIONS

Q.1 Explain different Forms of Energy. (K.B+A.B)
Ans: FORMS OF ENERGY
Energy exists in various forms. Some of the main forms of energy are explained below:

Figure:  Some of the Main Forms of Energy
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1) Mechanical Energy:

“The energy possessed by a body both due to its motion or r‘sa.t'on is-cahicd ™yl | |

mechanical energy”. Y [
Exam Ie. ] Y % N
Following possess mechanical enerqy:

e Water running dOW”I & S*:E‘im [

o V\.I’]d £ -, 1

. mmng'cétr v

e A lited namine; |
el A stretened bow

< A catapult or a compressed spring
Tvpes of Mechanical Energy:
Mechanical energy possessed by a body is of two types:

e Kinetic Energy
e Potential Energy

2) Heat Enerqgy:
Heat is a form of energy given out by hot bodies. Large amount of heat is obtained by
burning fuel. Heat is also produced when motion is opposed by frictional forces. The
foods we take provide us heat energy. The Sun is the main source of heat energy.
3) Electrical Energy: (GRW 2015)
Electricity is one of the widely used forms of energy. Electrical energy can be supplied
easily to any desired place through wires.
Sources:
We get electrical energy from batteries and electrical generators. These electric
generators are run by hydro power, thermal or nuclear power.

Figure: Most of the Things Use Electrical
Energy for Their Operation

4)  Sound Energy: . (1A \oeraids) A U -
Sound is a form of energy. It is produced wsiEn a body vigrates:, f O o= e
Examples: . ] AR RIR R A
Sound is produced by: | .':-'J' FaRI\RIRIR RN,

* Bykiocking at-tse door /N 0L J A A o

o 'Ry lyilyating dLaphl A mf\a\wirum
o By v |brat|rg st ings. \of& sitar
. E’y /lbr awingy &t column of wind instruments as flute pipe
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N Fiéure: Sound Energy

gy [1 Light Erergy:
‘gh/ i@ e important form of energy. Plants produce food in the presence of light. We
aiso need light to see things.

Sources:

We get light from candles, electric bulbs, and fluorescent tubes and also by burning fuel.
However, most of the light comes from the Sun.

Figure:  Heat Energy Coming From the Sun

6) Chemical Energy:
Chemical energy is present in food, fuels and in other substances. We get other forms
energy these substances during chemical reactions.
Examples:
e The burning of food, coal or natural gas in air is a chemical reaction which
releases energy as heat and light.
o Electric energy is obtained from electric cells and batteries as a result of chemical
substances present in them.
e Animals get heat and muscular energy from the food they eat.

o

b J . -__.1\iu::_l.aar energy is the energy released in the form of nuclear radiations in addition to
' heat and light during nuclear reactions such as fission and fusion reactions. Heat

J N\

| D
| L Fige

re:”

<WSUr BIO(-IiV éefs Heat E

-

ergy From

Chemical Energy Stored in Food

W energy released in nuclear reactors is converted into electrical energy. A nuclear power

plant uses the energy released in nuclear reactor such as Fission to generate electric
power.
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Usually we carried fission and fusion reactions in nuclear reactors.

e In fission reaction a heavy nuclei splits into smaller nucle| W|tb 4 .c em|5° oy Bt |

large amount of nuclear energy =~ | [~
e In fusion reaction small nuclei ¢orabine o Fofre, & Pea/) 1u*‘Ffeu‘ \Ji'u. ‘the
emission of tremepelous amcunt-<t nuclear 2nzigy, rhls rﬂar tiofi s taklng place
in the Sun. AYZARTHAR) ' -
BiggestE¢uice of Energy:, Y 4 \ :
The en=sgy comisiy, fiom e Sun fnr the |ast b|II|ons of years is the result of nuclear
reactions taiingplace ¢n' ith> 'Sun. Sun is the biggest source of energy.
Q.2 Explainiinter cenversion of Energy.

\| 0P | Explaln inter-conversion of energy(U.B+A.B+K.B)
| Y ﬁn" ' INTER NSERSION OF ENERGY

Introduction:

In order to explain conversion of energy from one form to another form a law has been
presented that is called law of conservation of energy.

According to law of conservation of energy:

“During the inter conversion of energy from one form to other forms, the total energy at
any time remains constant.”

Energy cannot be destroyed however it can be converted into some other forms.
Example:

Rub your hands together quickly. You will feel them warm. You have used your
muscular energy in rubbing hands as a result heat is produced. In the process of rubbing
hands, mechanical energy is converted into heat energy.

Explanation:

Processes in nature are the results of energy changes. For example, some of the heat
energy form the Sun is taken up by water in the oceans. This increases the thermal
energy. Thermal energy causes water to evaporate from the surface to form water
vapours. These vapours rise and form clouds. As they cool down, they form water drops
and fall down as rain. Potential energy changes to Kinetic energy as the rain falls. This
rain water may reach a lake or a dam. As the rain water flows down, its kinetic energy
changes into thermal energy while parts of the kinetic energy flowing water is used to
wash away soil particles of rocks known as soil erosion.

) |' Figure: Inter Conver5|on of Energy

During the inter conversion of energy from one form to other forms, the
total energy at any time remains constant.
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Q.1
Ans:

Q.2
Ans:

Q.3
Ans:

Q4
Ans

Q.5

AnNs:

6.5,6.6 SHORT QUESTIONS A
Define Mechanical Energy, Write its types (K.B) AN (LH"_";'-A i) 1\
Given on Page # 117 . —~ NN | 7o \o=2
Give some examples of enargies uscd in-cur Locy ( <.B,
ENEQL:I'_S LISL ) [N DALY LIF E.

———:—_:—_—_—_z—_-_—-

There are Inany-iinas r‘f ent rgleswre u! ed |n 2ur body. Some of them are given below:
Mechamca1 Er, er])
Far(the o'/ nL of aur uody

,1‘t £inicar :nergy

For making body molecules.
Electrical Energy:
For the propagation of electrical signals in the body.
Heat Energy:
For maintaining the body temperature
State law of conservation of energy.
LAW OF CONSERVATION OF ENERGY

Statement:

According to law of conservation of energy:
“During the inter conversion of energy from one form to other forms, the total energy
at any time remains constant.”

Example:

Rub your hands together quickly. You will feel them warm. You have used your
muscular energy in rubbing hands as a result heat is produced. In the process of rubbing
hands, mechanical energy is converted into heat energy.

Write about chemical energy and its sources. (K.B)

Given on Page # 118

With the help of a figure just show inter-conversion of Kinetic and Potential energy
(K.B)

INTERCONVERSION OF ENERGY.~. ™, | [\
Inter-conversion of Kinetic energy,and Pot nti At andrg\/lis sh Jvm HeJON r -

A —— ——.,—-——'_— i I
| o T Phegtial Aoy L L L | L 3 |
L g | e L’

i L o

-_ "'..' vl \ kq?\]

e
A o I| 1 _"x
|

I_- :___ 2

i
LT ] fneu\,_, n,’ s, Energy out

Kinetic energy Kinetic energy
Figure:  Inter-Conversion of K.E. and P.E.
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Q.1

Ans:

6.5,6.6 MULTIPLE CHOICE QUESTIONS

Which kind of energy is used for movement of our body? (K. B+/‘ £

(A) Heat ; VB) Electrical”

(C) Chemical _ ' (i) Mechanical

Which kind of energy is used for i r)ropagatlcn of sigrials.ih cur body? (K.B+A.B)

(A) Heat (Bl Electrical

(C) Chemiiral ' (1Y) Mechanical

For mainizinirg :h2 Louly'tar pe:ature we use: (K.B+A.B)
A)rllear energy \ (B) Electrical energy

1CY Chendcarenergy (D) Mechanical energy

riicrease in K.E is equal to: (K.B+U.B)

(A) Increase in P.E (B) Decrease in P.E

(C) No effect (D)Botha &b

Increase in P.E is equal to: (U.B)

(A) Increase in K.E (B) Decrease in K.E

(C) No effect (D)Botha &b

Decrease in K.E is equal to: (U.B)

(A) Increase in P.E (B) Decrease in P.E

(C) No effect (D)Botha &b

Decrease in P.E is equal to: (U.B)

(A) Increase in K.E (B) Decrease in K.E

(C) No effect (D)Botha &b

How many types of mechanical energy are? (K.B)

(A1 (B) 2

()3 (D) 4

MAJOR SOURCES OF ENERGY

LONG QUESTIONS

Explain some non-renewable sources of Energy. (K.B+A.B)
NONRENEWABLE SOURCES OF ENERGY

Definition: :

“The sources of energy that take billions of years to reproduce n"u have chances™i | )

to run-out in future are called non-renewable energy sources” - =) L AN

Some nonrenewable sources of enerqy are ’]I\ en be! T~ AN [ (OO

1) Fossil Fuels: \ P N

We use fossil fuels such s’ cost 9l dnd gas {0 heat lour hwoes and run industry and

transport, TTigy are ussairy Ny rocarbngs (r‘omnc"ras of carbon and hydrogen).

Chemi ER_GTHP TP x

When | thel/\ arg! burit, tnev \cmbine W|th oxygen from the air. The carbon becomes

carbhn 'dinxice: _hyarogen becomes hydrogen oxide called water; while energy is

, eieaset eseat. In case of coal:

Zarpon + Oxygen » carbon dioxide + heat energy
Hydrocarbon + Oxygen » carbon dioxide + water + heat energy
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Q.2

Ans:

Fossil Fuels are Non-renewable:

The fossil fuels took millions of years for their formation. They are-gwn as-nsns ke

renewable resources. We are using fossil fuels at a very fast rate., Tneirus it in/r2aging
day by day to meet our energy needs. If we-continue t wse thern, a. briséntratetieswin
soon be exhausted. Once their surolx |s evharated th= wnrH \vould fface 3Erious energy
crises. - |

Future Crises of Energy: | W/ /| 1L W s
Thus, | nsal 1 1z wouid rint ba.able td inest"our future energy needs. This would cause
serious sorlal' énc, ecdnomicall pioolems for countries like us. Therefore, we must use
tt‘em Wi relr/ ar.d at the-saine time, develop new energy sources for our future survival.
_____ (LHR 2017)
!\,~.oreover fossn fuels release harmful waste products. These wastes include carbon
mono-oxide and other harmful gases, which pollute environment. This causes serious
health problems such as headache, tension, nausea, allergic reactions, and irritation of
eyes, nose and throat. Long exposure of these harmful gases may cause asthma, lungs
cancer, heart diseases and even damage to brain, nerves and other organs of our body.

Pollution Due to Burning of Fossil Fuels

Figure:

2) Nuclear Fuels:

In nuclear power plants, we get energy as a result of fission reactions. During fission
reaction, heavy atoms, such as uranium atoms, split up into smaller parts releasing a
large amount of energy. Nuclear power plants give out a lot of nuclear radiations and vast
amount of heat. A part of this heat is used to run power plants while lot of heat goes
waste into the environment.

| Figurs NLt.r Sar Fu; I3al-ets Used-.!_ ! f
( [ NyclearReazor | § ] [

fertergy’ (K.E E+AB)
ixCES OF ENERGY

Explair-sgme renswabie: shulzces o
R N E V\rttB

=N VIV

L

.-' (]

e L 1 e

Deflnltror, BINE

J  Tre scurcvsm energy that reproduce quickly and do not have chances to run-
Wr in firizre are called renewable energy sources.”

‘Example:

Sun light and water power are the renewable sources of energy. The will not run out like
coal, oil and gas.
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Sources of Renewable Energy:
Some renewable sources of energy are given below: L
1) Energy Form Water: %

...__.

Energy from water power is very cheap. Daiis are being conswvctod it oU.-al.g.ibI"‘ I iw"‘UI’lS '

in different parts of the world. Dans serve maniv [ UiipCses. ‘They h°lp to‘coxirol floods by
storing water. The water storad in-fas/is-a sedl fol irrigdticn and ajsq to generate electric
energy witiigut creating-much)/ enviroj vnental oroble 5. Energy stored in the water of
dams i5 ubed foTun pomr 0 ar“‘c. \\ :

2) —rer_QJ From sun: | 1 -

Solai erlergly is! th erielgy comlng from the sun and is used directly and indirectly.

N *\$pilight | ddesnot pollute the environment in any way. The sunrays are the ultimate
W |

“suure of life on the Earth. We are dependent on the Sun for all our food and fuels. If we

find a suitable method to use a fraction of the solar energy reaching the Earth, then it
would be enough to fulfill our energy requirements.
Solar energy is most preferred form of energy due to following reasons:

e ltiseasily available and it is the most cheapest form of energy

e It can easily be converted into other forms of energy

e Itis pollution free form of energy.
3) Wind Energy:
Wind has been used as a source of energy for centuries. It has powered sailing ships
across the oceans. It has been used by wind mills to grind grain and pump water.
Wind Turbines:
More recently, wind power is used to turn wind turbines. When many wind machines are
grouped together on wind farms, they can generate enough power to operate a power
plant. In the United States, some wind farms generate more than 1300 MW of electricity
a day. In Europe, many wind farms routinely generate hundred megawatts or more
electricity a day.

H.H._-"'\.

4) Geothermal Energy: 0 W eRaga -

In some parts of the world, the earfhmorovwlet e o, !cteri ‘o1 geys'*r 3 anitkhot 'Springs.
There is hot molten part, ’deep in r-.f, F’ar*h called rnor.g*na »ther r"=ach|ng close to the
magma._char ges to sfe:m dUF t0 Lnuh Mmperdtur@ Si Mmagma. This energy is called
geothe.mar energie, ™ LRI R

Electricity e—n)m pvmhvrmul Enerqv

(;@'tnerna weli-can be built by drilling deep near hot rocks at places, where magma is
bt very deep. Water is then pushed down into the well. The rocks quickly heat the water
and change it into steam. It expands and moves up to the surface. The steam can be pipes
directly into houses and offices for heating purposes or it can be used to generate

electricity.
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UNIT-6 Work and Energy

rigure: A Geothermal Power Station

' .ﬂ'."' o Eaerqy From Biomass: (GRW 2015, 2017)

' Biomass is plant or wastes that can be burnt as fuel. Other forms of biomass are garbage,
farm wastes, sugarcane and other plants. These wastes are used to run power plants.
Many industries that use of forest products get half of their electricity by burning bark
and other wood wastes. Biomass can serve as another energy source, but problems are
there in its use.
Electricity From Biomass:
When animal dung, dead plants are dead animals decompose, they give off a mixture of
methane and carbon dioxide. Electricity can be generated by burning methane.

Figure: A Biomass Plant Using Animal Dung

Q.3  What is solar house heating system? Write its construction and working.
(LHR 2014) (K.B+A.B+U.B)

Ans: LAR H E HEATING SYSTEM
Introduction:

The use of solar energy is not new. However, it’s use in houses and offiecsas well-u3 f;;l'
commercial industrial purposes is quite recent. Complete Qf‘!m nou,,e hg ‘a‘ng syste_n“ ares -

successfully used in area Wlth a miFrmum omnl'n o s.||1shn= m wmtr e
Construction: T\ 3 A\ \ =
A houceJ ea*lng svstn.1. consrﬁts of o

o Fchllat to \ N

= Asrag ce\,lc;e \

-,

YNIN hoel A wibution system

Wi Jl b
L .'.
1 J
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Ans:

\ BN ] - | Figure: A Solar House Heating System

Glass cover
Cooper tubing

Roof

Sunrays

—| Heljt expeanier |
A !

Alumn um |
il

“r <' A
’ Pump : D‘

I I Hot water top
(old water

Working:
The above figure shows a solar collector made of glass panels over blank metal plates.
The plates absorb the sun energy which heats a liquid flowing in the pipes at the back of
the collector. The hot water can be used for cooking, washing and heating the buildings.
Solar energy collected through this system is used in solar cookers, solar distillation
plants, and solar power plants.
What are solar cells and solar panels? Write their use. (K.B)
SOLAR CELLS AND SOLAR PANELS

Solar Cell:
Solar energy can also be converted directly into electricity by solar cells. A solar cell also
called photo cell is made from silicon wafer. When sunlight falls on the solar cell, it
converts the light directly into electrical energy.
Use:

e Solar cells are used in calculators, watches and toys.
Solar Panels:
Large number of solar cells are wired together to form a solar panel.
Uses:

e Solar panels can provide power to telephone booths, light houses and

scientific research centers.
e Solar panels are also used to power satellites.

o
L
Y '.\.
f :-__ - .:

e T T T | 1T Ficre:” ASoIarCar

Several nther rnptr 0 1s ro 'rrap sunrays are under way. If scientists could find an efficient

-, dnd| inexnengive method to use solar energy, then the people would get clean, limitless
'-_émurgy asong as the Sun continues to shine.

Explain Mass — Energy Equation. (K.B+A.B+U.B) (GRW 2015)
MASS ENERGY EQUATION

Einstein predicted the Inter-conversion of matter and energy. According to him, a loss in

the mass of a body provides us a lot of energy. This happens in nuclear reactions.
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Q7

Ans:

Equation:
The relation between mass m and energy E is glven by Einstein mass — enerqy equatlor
E=mc?

Here c is the speed of light (3 x 10® ms™_The above efuat!e on ‘rows inat tremengsus

amount of energy can be obtained f9m smah o-'*nut) of rnctter It"ap pears thatinatter is

highly concentrated form Gi?nergy: \

Energy on Sun and Stars ] :

This pracess, of oettiriy enarwy irom 'cur-nuckess rJower plants is based on the above

equatica: 1his reease 15 taking.place2_on-tie sun and stars for the last millions of years.

Only a vely staall'fraction ofithe sun energy reaches the earth. This very small fraction of

the siin enerqy is respessivle for life on the earth.

k= ,,'Ial“ the Stectricity from fossil fuels with block diagram. (K.B+U.B)
ELECTRICITY FROM F 1L FUEL

We are using electricity in houses, offices, schools, business centers, factories and in

farms. We have different ways of generating electricity. Most of the electricity is

obtained using fossil fuels such as oil, gas and coal. Fossil fuels are burnt in thermal

power stations to produce electricity. Various energy conversion process involved in

producing electricity from coal are described in Block diagram.

Chemical Heat energy Potential Mechanical E]ec[ricity
energy is used to energy of energy I"r.om output
stored in » produce high - steam is - “”t:j”:“ 5 - from an
ot N pressure 2 used to run Ao -
fo(sml fuels il used to turn s clcctr!c
as input boiler a turbine generator generator
Burning Changing P.E. Transferring Mechanical
Process into Mechanical Mechanical Energy into
K.E. Energy Electric Energy
Figure:  Several Energy Conversion Process are Involved in Producing Electricity

Explain the effect of consumption of Energy on Environment. (K.B)

ENERGY AND ENVIRONMENT
Environmental problems such as pollution that consists of noise, air pollution and water
pollution may arise by using different sources of energy such as fossil fuels and nuclear energy.
Pollution:
“Pollution is the change in the quality of environment that can be harmful and unpleasant
for living things.”
Pollutants:
All things, chemicals or substances that cause pollution in our enwronment are called -
Pollutants e.g. Co, and So, are air pollutants. o 7 )
Thermal Pollution: A -H L B L N
A temperature rise in the envirorment fhal disturBs |Ifr‘ is'ce Iled twe..nnl },ollutlon
Thermal pollution upsets t!ie\balanezof Yiteand, erdcng,e*s ihé sturvive I of many species.
Air Pollution: \ ’
Air po.lu 4nt; are- arivantad and armiful. \lefwal processes such as volcanic eruptions,
forest fies)ar. c diist stor ms! aco noliuiant to the air. These pollutant, rarely build up to
harmful! levels. ' On the \other hand the burning of fuel and solid wastes in homes

_c l'mmob e}, ar.c-factories releases harmful amount of air pollutants.

|\ uclear Pollutlon

All power plants produce waste heat, but fission plants produce the most. The heat released into
a lake, a river or an ocean upsets the balance of life in them. Unlike other power plants, nuclear
power plants do not produce carbon dioxide. But they produce dangerous radioactive waste.
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Q.8

Ans:

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

How can we control environmental pollution? (K.B)

CONTROLLING POLLUTION -
It is not easy to control environmental pollution; however mutual ,Mrts can reJM ts
rate as: [
Government Laws: '
In many countries, goverriiiants he‘ 2 passes laws tc, cointrol ain patlution. Some of these
laws limit the amount of pollution’ levie| that, ppwerplan's. s faciories-and automobiles are
allowec-t¢ give off. T0 imeetiithzse ccrdidsns \ferautomobiles, new cars have catalytic
converiers ithade davicer convirt same penuting gases. The use of lead free petrol has
greatly recuceilithe ampunticf.lzaa in air. Engineers are working to improve new kinds of
carghat,use elzctriciby-or energy sources other than petrol and diesel.
|gividual SHorts:
Nany individual communities have laws which protect their areas from pollution.
Individuals can help to control air pollutions simply by reducing the use of cars and other
machines that burnt fuel. Sharing rides and using public transportation are the ways to
reduce the number of automobiles in use.

6.7 SHORT QUESTIONS

Differentiate renewable and nonrenewable sources of energy. (K.B)
DIFFERENTIATION

Renewable and nonrenewable energy sources can be differentiated as:
RENEWABLE SOURCES \ NON-RENEWABLE SOURCES

Definition
e The sources of energy that reproduce | e The sources of energy that do not
quickly and do not have chances to reproduce quickly and have chances to
run-out in future are called renewable run-out in  future are called
energy sources.” nonrenewable energy sources”.
Natural Recycling
e They have natural recycling cycle | « They do not have natural recycling cycle.
Examples
e Water e Coal
e Sun light o Gas
e Wind energy e Oil

Write some functions of dams. (K.B)
FEUNCTIONS OF TIMES
Dams serve many purposes.
e They help to control floods by storing water. - \
o The water stored in dams is used for irrigation-an els) 10 ﬂf']erate e!er‘ s
energy without creating much environmesial preblems. ™ | [« ) YO
e Energy stored in-the wéter of dansiis u>e1 thirun },0\ ‘IEI pl: mts
How can we produce elecfrr‘lfy forn geoﬁefmcl enc rgy? ({<B)
Given ca-Pagt # 223, o
How aa#s a pc |e ,aulter gt awt\& 1e gn. 7 (K B) (Do you know Pg. # 128)

"POLE VAULTER

.A Poie \mum rlises a erX|bIe vaulting pole made of special material. It is capable to store

all ‘e vaulter’s kinetic energy while bending in the form of potential energy. The vaulter
runs as fast as possible to gain speed. The kinetic energy gained by the pole vaulter due to
speed helps him/her to rise up as the vaulter straightens. Thus he attains height as the pole
returns the potential energy stored by the vaulter in the pole.

PHYSICS-9 227



UNIT-6

Work and Energy

Q.5

Ano o

I:-.__J | "-._"I .'.\_ |
I ._ ’
\ )

Draw t} e HJow Drauron' "f An Energy Converter. (K.B)

FLOW DIAGRAMS

Jn -wr ¢ .ergy converter a part of energy taken (used up) by the system is converted into
useful work. Remaining part of the energy is dissipated as heat energy, sound energy

(noise) into the environment. Energy flow diagram given below shows the energy taken

I ,-' 2- xl:“ )
I.\H. ....-J'\.
(GRW 2015)

up by an energy converter to transform it into other forms of energy.
Some flow diagrams of energy converters are given below:

ELECTRIC LAMP

An Electric Lamp produces

%’ LIGHT ENERGY

(output)

LEVEL ROAD

An Incandescent Lamp uses
i ' ELECTRIC ENERGY
v (input)

Fuel in a car is a source of
CHEMICAL ENERGY
(input)

An Electric Lamp produces
HEAT ENERGY
(output)

«

Il An energy saver lamp
- ELECTRIC ENERGY|
W (input)

!

Energy saver lamp produces

$ LIGHT ENERGY
(output)

VEHICLE RUNNING WITH CONSTANT SPEED ON A

\ 2

Y

L 4

Ignition of fuel causes
HEAT ENERGY
(output)

Ignition of fuel in the piston produces

KINETIC ENERGY

Ignition of fuel causes
SOUND ENERGY (NOISE)

(output)

POWER STATION

v

WORK DONE
in moving objects

(output)

POTENTIAL ENERGY
OF STORED WATEF™

(input
celneul)

TR 'EfIC 'ENE! (GY-
#— OF rL )wmr WATER | i

\ Y

"y
1
1 ! - ! N 1
— L el !
() I
e R IR
VAR IERRIE!

AT rNE'R';Y
ue to: fnc 01
((Cithsty

-

_ L \ Y

-~ WORK DONE

in running the turbine

SOUND ENERGY
(NOISE)

(output)

5
o

% |

Figure:

v

ELECTRIC ENERGY
FROM ELECTRIC GENERATOR
(output)

Flow Diagrams for Energy Converters
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6.7 MULTIPLE CHOICE QUESTIONS

1. From following, which one is a renewable source? (K.B) _ .—
(A) Coal i LB Gay | W N
(C) Sunlight ' = 7~ (D) Patroletm
2. The energystored in.2-dain st (K.3), t
(A) Electrit enargys | T IR R ('B) Potential energy
(C) Kineti¢ 2nergy, | [ ' (D) Thermal energy
Ze [ o many cernponents are there of a solar heating system? (K.B)
NN )2 (B)3
' (C) 4 (D)5
4. Solar cells are also known as: (K.B)
(A) Electric cell (B) Photo cells
(C) Sun cells (D) Nuclear Cells
5. A solar cell is made up of wafers of: (K.B)
(A) Silicon (B) Aluminum
(C) Nickel (D) Brass
6. In Unites State how much electricity per day is produced from wing energy: (K.B)
(A) 13MW (B) 1300MW
(C) 1000MW (D) 1500MW
7. Hot molten part deep in the Earth is called: (K.B)
(A) Coal (B) Gas
(C) magma (D) Petroleum
8. Mass-energy equation was given by: (K.B)
(A) Newton (B) Einstein
(C) Joule (D) Pascal
9. A temperature rise in the environment disturbs life is called: (K.B)
(A) Air pollution (B) Land pollution
(C) Noise pollution (D) Thermahgolicior || -
10.  What kind of waste is praduced Gy/nuctear -p.{j\;(-:_elj plent? (K\Bj- )
(A) Carbon dioxide YoiRTERC) Rodl'_o qtive ! :
(C) Fuels 1~ VWL *Dﬁ Foxicmaterial

11, Fossil fls aré Useallyl (KBJ.

(A) Carboa'didxidz (B) Hydrogen

—. (@) Hydiocabers ! = (D) Carbon monoxide
Aoy L 8 Wi e “s'mass-energy equation relation is: (K.B)
J' W (A)E= %mcz (B) E = mc?
(C)E=m’ (D) E = 2mc?
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

EFFICIENCY
POWER

SHORT,QUESTIONS

What is Efficiency? Writz its farmiulasand unit (if'arly) (K.3+4U.3-A.B)
) EEEICELICY
Definition: ' A

“gifficiencly of 'a systen, ic thX-ratio of required form of energy obtained from a
system «s QUtpUt to The totzl'energy given to it as input”.
rx rhple:
I= eCirimrmotors may be used to pump water, to blow air, to wash clothes, to drill holes,
eic. for that they use electric energy. How good a machine is, depends how much output
we obtain from it by giving certain input. The ratio of useful output to input energy is
very important to judge the working of machine.
Mathematical Form:

Required form of output

Total input energy
Required form of output

Total input energy

Efficiency =

x100

Or % Efficiency =

Unit:

Efficiency is a ratio between two similar quantities so it has no unit. It is measured in percentage.

Define the ideal system. Why is it not possible to construct 100% efficient system? (K.B)
IDEAL SYATEM

Definition:

An ideal system is that which gives an output equal to the total energy used by it. In other

words, its efficiency is 100 %. People have tried to design a working system that would

be 100 % efficient. But practically such system does not exist.

Reason For Not Existing 100% Efficient System:

Every system meets energy losses due to friction that causes heat, noise etc. These are not

the useful forms of energy and go waste. This means we cannot utilize all the energy

given to working system. The energy in the required form obtained from working system

always less than the energy given to it as input.

What is Power? Write down its unit and define it. (LHR 2017, GRW 2017)

(K.B+U.B+A.B)

POWER
Definition: — [

“Rate of doing work with respect tg-time |s calleg-tite power,)” | -
Formula: _ A | N
Formula for power is giveii telow: = IRERIEER _

' Yotk 101L

TS Fower = o

AN N \ Tiirnetaken
If we reprgsent DPOWGT ny'-. B wiork by ‘W’ and time by t’, then

W .

Suantity:

Since work is scalar quantity so power is also a scalar quantity.
Unit of Power:

In System International, the unit of power is watt (W).

PHYSICS-9 230



UNIT-6 Work and Energy

Q.4

NI !' 2 Hence, the eff|C|ency of the cyclist will be 12%.

Watt:
“The power of a body is one watt if it does work at the rate of 1 Joule per-second ( 14@'1)”.',
Bigger Units: - [

Bigger units of power are kilowatt (KW), nieg¢ awatt (M etc.
1 KW =/1000MY = 1O W
1IMA-= 1000600 & 107 W
-, 1, hasepower, =1kp = 7464V
How nmiush paver-iz used Ly a 49 kg att'lete-dy climbing 10m high ladder in 10s? (U.B)
Solution: | | L™
Given O Cata.
| %) Civass of athlete = m = 40 kg
~ Time taken by athlete to climb=t=10s
Height of ladder =h=S=10m
To Find:
Power of athlete used for climbing =P =?
Calculations:
As we know that Force = weight = w = mg = 40 x 10 = 400N
Work =W =FS =400 x 10 = 4000 J

As we know that Power = P = W/t
So, Power = P = 4000/10 = 400 W
Result:

Power used by athlete is 400W

A cyclist does 12 joules of useful work while pedaling his bike from every 100 joules
of food energy which he takes. What is his efficiency? (U.B+A.B)
Solution:
Given Data:

Useful work done by the cyclist = Output = 12]

Energy used by the cyclist = Input = 100J
To Find:

Efficiency of cyclist = ?
Calculations: P

We know efficiency is measured in percentage as: [ [~ | [ L

%efﬁciency—ﬁ"gu—Ir6d o oj_o”_r_u_i <00 N [ WA T
\ 4ota iput en =rgy ALY

Putting the values,

AL _..-'"'\-'.-
= | _n\‘ff Ué?ml-

R‘)Sult
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EXAMPLE 6.6

A man M;j takes 80 s in lifting a load of 200 N through a heigijt ¢f.1¢ m w']'le'
another man M takes 10 s in domg the same job. Find.inewowai of farh (LLB+508)
Solution: :

Given Data: f

Forea used in lifting the Icac =k -90’)I\

Tire teken by v ic\do-the.job =t =85

Distante covered by the beay = S = 10m

Time teken|by M, 10 do the job =t, =10's

RIS L

Power of M; =P, =?
Power of M; =P, =?
Calculations:
As the work done by both men is same i.e.
W =FS
Putting values
W= (200)(10)
W=2000J
Now we find power of M; as
Work
P, =
t1

Putting the values

P = 200 25Watts
80

Now we find power of M, as
Work
P,=
t2

Putting the values

P, = 2000 _ 200 watts
10

Result:

The power of man M is 25 watts and that of man Mz, is 203 Ay mttv_.

e

Calculate the power of 4 pumr; W1rcl“ can |f1 40 <1 wf vvater through a vertical
heightsf 16 metres i1 10, secones. Alsg fs“d thepawer in horse power(U B+A.B)
Soluticas | | ¢y LN -."“ \ .
Given Daig: | Wi

Nlals of \watel = m = 70 kg

AU ! | CMeight at which the water has been lifted = h =16 m

Time taken in lifting the water =t =10 s
To Find:
Power of the pump (hp) =?
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Calculations:
We know,

Power =

Work e
time i ' U C
In this case work done will-se converied.iniw F. . bfithe body, s¢

mgh
Dcw‘or—i
{
Putting %2 valties| |

\ (,0(10

\ aer
Ro wxr # =1120 watts
10

(To.‘.versmn in hp:

We know
1hp = 746 watts
Power = 1120 =1.5hp
17460
Result:

Hence, the power of the pump will be 1.5 hp.

6.8, 6.9 MULTIPLE CHOICE QUESTIONS

Rate of doing work with respect to time is known as: (K.B) (LHR 2016)
(A) Energy (B) Power

(C) Momentum (D) None of above

Unit of power is: (K.B)

(A) Watt (B) Joule

(C) Newton (D) Coulomb

How much power is used by a 40 kg athlete by climbing 10m high ladder in 10 s:
(A.B)

(A)4W (B) 40 W

(C) 400 W (D) 4000 W

What will be the power of a machine doing 10 J work in 5 seconds? (A.B)

(A)2W (B) 10 W

(C)25W (D) 50 W

Total energy of the system: (K.B) —

(A) Increases (B) Decreases. [ e
(C) Remains same | (D\ l\l ol ubwo IR NS L

1 hp = (K.B) O A \ Y

(A) 726W RYFAR '(5\7

C) 748 W \ \\ =40 /boW

A motci Wlft Alwdight (,f aM up tostke height of 2m in 4s. What will be the power of

the motdr?i(A 13)

_(I/\\ 2.5 W | (B)5W
(( . )it 20V (D) 10W
What is efficiency of electric fan? (K.B)

(A) 25% (B) 80 %
(C)55% (D) 3%
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9. What is efficiency of Petrol engine? (K.B)

(A) 25 % (B) 80 %
(C) 55 % (D) 3%
10.  What is efficiency of electric motor? (K.)
(A) 25 % . (132 80
(C) 55 % (L3 %
11.  What wilipe efficiency & inputas 100 and ouest 1S 55 J? (A. B)
(A) 25% (B) 80 %
(C) 55 % . ' (D) 3%
12. - \Wwhat is'effiziennytorsolar cell? (K.B)
= [ 1Y 2509 (B) 80 %
S @) 55 % (D) 3%
13. 1120 watts are equal to: (K.B) (GRW 2017)
(A) hp (B) 2.5 hp
(C)15hp (D) 2.7 hp

MCQ’S ANSWER KEY (TOPIC WISE)
1 2 3 | 4 5 | 6 7 8 9 10 11
C D A D C A B B A D A

6.2 ENERGY)|
6.3 KINETIC ENERG

6.4 POTENTIAL ENERGY)|

6.5 FORMS OF ENERG

6.6 INTERCONVERSION OF ENERG

I-.. 1
—&

'*tmi?ﬁi
Eﬁﬁ!*‘l\“\.‘m
MY <rriciency

6.9 POWER
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TEXT BOOK EXERCISE .

6.1
I.

Vii.

viil.

MULTIPLE CHOICE QUESTIONSat

Encircle the correct answer from the given'choicss:

The work done will be zerz-when the:angic vetvyeen force anc, d. Sta"]C 2 iS: ((;RW 2014) (K.B)
(a) 45° (b} 50°

(c) 90% ™ : IR G) N

If the ciirection of ‘matinn, of thie tivce is perpendicular to the direction of motion of
the kody, ter wark dor:ewill be: (K.B)

(e rlaximun- (b) minimum

{d) zero (d) none of above

If the velocity of a body becomes double, then its kinetic energy will: (A.B)

(a) remains the same (b) becomes double

(c) becomes four times (d) become half

The work done in lifting a brick of mass 2 kg through a height of 5 m above the
ground will be: (A.B) (LHR 2014)
(@251J (b) 10J

(c)501J (d) 100J

The kinetic energy of a body of mass 2 kg is 25 J. Its speed is: (A.B)

(8) 5ms™ (b)1.5ms*

(c)125ms™ (d) 50 ms*

Which one of the following converts light energy into electrical energy? (LHR 2014)
(K.B)

(a) electric bulb (b) electrical generator

(c) photocell (d) electric cell

When a body is lifted through a height ‘h’, the work done on it appears in the form of its:
(K.B)

(a) kinetic energy (b) potential energy

(c) elastic potential energy (d) geothermal energy

The energy stored in coal is: (K.B) (GRW 2013)

(@) heat energy (b) kinetic energy

(c) chemical energy (d) nuclear energy o
The energy stored in a dam is: (K.B) _ (GRW 20257,
(a) electrical energy (b) potential energv 1~ N [ )

(c) kinetic energy d) thermal-energy, Ny e

In Einstein’s mass-energy equatror. ¢ is ther KB) | S, | “__"“"(LHR 2015)

(a) speed of sound e\ (t) spﬁed Gf\lichy, '

(c) speed of-electron \ _ fd oeeﬂ of Zarth

Rate of Coing w JFK |°f‘al'ed \52

(@) ener gy _ (b) torque

(©) power |\ L L (d) momentum

NN - ANSWER KEY
RN
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UNIT-6 Work and Energy

6.2
Ans:
6.3
Ans:
6.4
Ans:

b
Ans:
6.6
Ans:
6.7
Ans:
6.8
Ans:

6.9
Ans:

6.10
Ans:
6.11
Ans:

6.12
Ans:

ﬁ)'l%'
“Alns.

Define work. What is its SI unit? (K.B) (LHR 2014)
Given on Page # 206 . : -
When does a force do work? Explain. (K B) -

Given on Page # 207 i [ ]

Why do we need energy? (K.B)

We need cigrgy to de diffrert ¢ fyp=s of \NP’k innui-aally I|fe When we say that body
has encray| we niean tut ( nas *he anility-ts"ao work.
Examp'es; , \
J Enerqy 14 re qu.ued to move.
| k] e gy is required to stop the moving objects.
pefine energy; give two types of mechanical energy. (K.B)
Given on Page #117
Define K.E. and derive its relation. (K.B+U.B+A.B)
See Q. no.1 Long Question TOPIC 6.2

Define potential energy and drive its relation. (K.B+U.B+A.B) (LHR 2013)
See Q. no.2 Long Question TOPIC 6.3
Why fossils fuels are called non - renewable form energy? (K.B) (LHR 2013)

NONRENEWABLE ENERGY RCE
The fossil fuels took millions of years for their formation. They are known as non-
renewable resources. We are using fossil fuels at a very fast rate. Their use is increasing
day by day to meet them at present rate, they will soon be exhausted. Once their supply is
exhausted, the world would face serious energy crises.
Which form of energy is most preferred and why? (K.B)

MOST PREFERRED FORM OF ENERGY
Solar energy is most preferred form of energy due to following reasons:

e |tis easily available and it is the most cheapest form of energy

e |t can easily be converted into other forms of energy

e It is comparatively pollution free form of energy.

How is energy converted from one form to another? Explain. (K.B)

See Q. no.2 Long Question TOPIC 6.6

Name the five devices that convert electrical energy into mechanical energy. (K.B)
DEVICES NAMES

Following devices convert electrical energy into mechanical energy:

e Electric Motor o
Electric Fan — N
Elevator LA T OV AN Ao
Drill machine NEARRIRRE '

Crinder /
| |Elegtiit sewing narhn -
Name ue\ I ‘e rnau Corvert; mec..umeal energy into electrical energy. (LHR 2016) (K.B)
'\ “~ DEVICE NAME
eqtlic C en e*ur iS a device which is used to convert mechanical energy into electrical energy.
.\NIMt IS meant by efficiency of a system? (K.B)
EFFICIENCY

Definition:
“Efficiency of a system is the ratio of required form of energy obtained from a
system as output to the total energy given to it as input.”
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6.14

Ans:

6.15

Ans:

6.1

Example:
Electric motors may be used to pump water, to blow air, to wash clothes;-to drill holes,

etc. for that they use electric energy. How good a machine is, denerid;hguy rauct Quw: it
we obtain from it by giving certain input~The ratio ofuSefi! auiut to !mou eniatty s
very important to judge the worklrg of machlne

Mathematical Form:

= Requited formf cu Ut
[ERiciengy-= = E

o o 'Ioto.ln;,ufme.gy

Reciired form of output

Total input energy

Or Y% ETficioncy's x100

LI

EfflClency is a ratio between two similar quantities so it has no unit. It is measured in
percentage.

What is meant by the term power? (GRW 2013, LHR 2012, 2016)
Given on Page # 230

Define watt. (LHR 2011, 2014, 2016, 17)
Given on Page # 230

NUMERICAL PROBLEMS [(SA=E7:Mz)!

A man has pulled a cart through 35 m applying a force of 300 N. Find the work
done by the man. (GRW 2013, 2017)
Solution:
Given Data:
Force applied = F =300 N
Distance moved by cart =S =35m
To Find:
Work done by the man =W =?
Calculations:
As we know that,
W=FxS
By putting the values, we have . o, P
W=300x35 () 4L UL O
W = 105001 o ARV .
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6.2

6.3

A block weighing 20 N is lifted 6 m vertically upward. Calculate the potentlal energy
stored in it. _
Solution: [~

Given Data: -~
Weight of the block W = 2N/~
r3| Lawce movpu vartically upwaid = h = 6m.~

To Firs: \ . i
Rotaitill er: eiay: Cfine block PE=?
f|:g|_ Mations”
As we know that
W=FxS
By putting the values, we have
W=20x6
W =1201J
Result:

Hence, the potential energy of the block will be 120 J.

A car weighing 12 kN has speed of 20 ms-1. Find its kinetic energy stored in it.
(LHR 2015)
Solution:
Given Data
Weight of car =w = 12 kN
Speed of car = v = 20 ms™
To Find:
Kinetic energy stored in car = K.E = ?
Calculations:
As we know that
By putting the values, we haye T\ \ VN LA
KE =% x 12900\ O\
T\ KE=%xX o >\4\c0 /S Rl
| LKE = 240000 |
| WE 2240°K)

Hence, the Kinetic energy stored in car will be 240 kJ.
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6.4 A 500 g stone is thrown up with a velocity of 15 ms™. Find its
i) P.E. at its maximum height
ii) K.E. when it hits the ground [ [~
Solution: - AT N[
Given Data: 0\
Mass of the stone =\, = 5((* g'='05kg
Meiol |ty of the-siwne =y £ 15 s
To Fing: '
P.E . \at'its raximun Iﬁc.ght = P E.=?
K.E, ‘NI en it 1its the ground = K.E. = ?
,alu AAUGIIS:

NS As we know that

Potential energy at maximum height = kinetic energy while throwing
Potential energy at maximum height = % mv?
By putting the values, we have
Potential energy at maximum height = % x 0.5 x (15)*
Potential energy at maximum height =% x 0.5 x 225
Potential energy at maximum height = 56.25 J

Potential energy of the stone at maximum height is 56.25 J

Also we know that
Kinetic energy while hitting the ground = Potential energy at maximum height
As Potential energy at maximum height = 56.25 J
So Kinetic energy while hitting the ground = 56.25 J

Kinetic energy of the stone while hitting the ground is 56.25 J

Result:

hits the ground will be 56.56 J.

Hence, the P.E. at its maximum height will be 56.56 J and K.E. when it

6.5  On reaching the top of a slope 6 m high from its bottom, a cyclist has a speed of

1.5

ms. Find the kinetic energy and the potential energy of the cyclist. The mass of the

cyclist and his bicycle is 40 kg.
Solution: N
Given Data: el

Speed of the cyclist=v=15m"" {7} = ("~ N [ (D NS

Height of slope =h=6m ' _/ SEARIERE! |
Mass of cycllst ana b| Y .F = n = 40 ku B -
To Fing: |
""nﬁtlc enfnqyo tIEC\jE'I\(\ l* E
Pomti af ener g\ Gf the cyclist=P.E = ’7
____I_Jlaum

A | T Caswe know that

P.E. =mgh

By putting the values, we have
PE. =40x10x6
P.E.=2400J
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Y |

6.7

NN

Result:—.

Also we know that
K.E. = % mv? .
By putting the values, we have e
K.E. =% x40 x (1.5)* ~ . AN [
KE=%x40x2.25 |
KE. = 45J '

' Hb_me the ln eti¢ energy of the cyclist will be 45 J and Potential
engargy of the ty«clist wiii be 2400 J.

,'\_ mitel boat moves at a steady speed of 4 ms™. Water resistance acting on it is 4000
N. Calculate the power of its engine. (LHR 2017)

Solution:

Given Data:
Speed of the motor boat = v = 4 ms™
Water resistance acting on boat = 4000 N

To Find:
Power of the engine of motor boat =P = ?
Calculations:
As we know that
p_W
t
_Fs_ F@
t t
P=Fxv
By putting the values, we have
P =4000 x 4
P =16000 W (. 1000 =1 kilo)
P =16 KW
Result:

Hence, the Power of the engine of motor boat will be 16 kKW.

A man pulls a block with a force of 300 N through 50 m in 60 S. Fmr' [ne ’)OWPu"‘an'-. \ |
(LHR_”’ 150

by him to pull the block. N P .-
Solution: Py A .:_ ¢ }_J
Given Data: \ — LTS L U T T T T
Force applied on bl el 5 F oO)N |\ /
Distahce covared by, the biock 'S = wf) n—
me\a<ell -t-6(,c
T_En_
A Pawerls; topulltheblock=P=?
| \'_‘a cuidtions:
» As we know that
P:ﬂz FxS
t t
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By putting the values, we have
3000x50

60
150000 '

60 | ! = A
P= 25_0w._ VW S

Rt

P=

P=

6:8] | NEC kg 'eman moved 25 steps up in 20 seconds. Find his power, if each step is 16

S Yein high,
gl ' Solution:
Given Data:
Mass of man = m =50 kg
Height of each step=h=16cm =0.16 m
Number of steps =n =25
Time taken=t=20s
To Find:
Power of the man=P =?
Calculations:
Since
F=w
=mg
= (50) (10)
=500 N
Height reached by man =h =0.16 x 25
=4m
As we know that
~ W FxS
t t
By putting the values, we have
500x 4
20
~ 2000
20 ., ()
P=100W ! | ~71 '
Result;—. SRR

P=

P

_.__-_ x.-'_._ —— -y

—l— —' —.——'—
i

.'\u
- 1 '_.'-I |
o k_JI.~|,.~_

FHbnky tive) p( wer| of lhb MG WI|| be 100 W.

(GRW 2014)

x.
-..... .y ..h-
e %)
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6.9

6.10

W B | | *

Calculate the power of a pump which can lift 200 kg of water through a height of

6m in 10 seconds.
Solution:
Given Data:
Mass of the water = n' = =2 ol kq
Hel gl tattpined = i1 = emil
||n'-\ n \ew =105
|| Pewver of the pump =P =2
Calculations:
Since
F=w
=mg
=200 x 10
=2000 N
As we know that
p_ ﬂ _ FxS
t t
By putting the values, we have
~ 20006 12000

=P=
10 10

P =1200W

Result:

(LHR 2013, 20177 GR'W 20132014

Hence, the power of the pump will be 1200 W.

An electric motor of 1 hp is used to run water pump. The water pump takes 10
minutes to fill an overhead tank. The tank has a capacity of 800 liters and height of

15 m. find the actual work done by the electric motor to fill the ’ra K. # Iso fii: s\ | )

efficiency of the system. (Dens1ty of water = 1000 kgm WM Tass: f)i % .1t em 'va ter = Lk o) -

Solution: AR my
Given Data: ' 70\ () U\
= ove of the-nofor fl-’ =0 hp L
mron \ei' by )mer-i -x.nms— 600 s
¢ apamw oi the-ank = v = 800 liters
U (ieight of thetank =h=15m
To Find Flnd

Work done by the motor =W =?

Efficiency of the system = ?

! -

N |
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Calculations:
As we know that -
Pz% So W=t e O,
By putting the values, we fave 2t
W= hnxe00s | Y4
Or WV 746 vi X 600s = 447600~
L “ [ \The acial work done by the electric motor is 447600

I\ '] "Now Output =W =mgh
- By putting the values, we have
Output = 800 x 10 x 15
Output = 120000 J
We also know that
Required form of output N
Total input energy

100

% Efficiency =

By putting the values, we have
120000J 100
447600

% Efficiency = 0.268 x 100
So, % Efficiency = 26.8%

% Efficiency =

Efficiency of the electric motor is 26.8%

Result:

Hence, the work done by the motor will be 447600 J and Efficiency of the
system will be 26.8%.

L
e
[ i
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1

! SELF TEST _
: Time: 40 min. - M.
: Q.1  Four possible answers (A) (B), (C) &' (D) t0 racl quast on drs Jiven, waark the
: correct answer. = 7~ WL N (6x1=6)
I 1. To converi Tipat energyatc electrical €nergy, which rédction occurs in nuclear reactors?

| (A) Chesgivall |y ()L (W) (B) Fusion

: (C) Fissiory | 1\ L L ! (D) Both fission and fusion

: . Ehu‘r_gy stered in coal is:

i (A) Heat energy (B) Kinetic energy

: (C) Chemical energy (D) None of these

: 3. K.E of a stationary body is:

: (A) Maximum (B) Zero

I (C) Negative (D) None

4. 1hp=2

I (A) 600 W (B) 700 W

; (C) 746 W (D) 1000 W

: 5. A 50 kg man moved 25 steps up in 20 seconds. If height of each steps is 16 cm then
| power consumed is:

: (A) 100 W (B) 25 W

! (C) 250 W (D) 50 W

: 6. The Kinetic energy of a body of mass 2 kg is 25 J. Its speed is:

I (A)5ms* (B)125ms*

; (C)25ms™* (D) 50 ms™

: Q.2  Give short answers to following questions. (5x2=10)
: i Why LED light is preferred to traditional electric bulb?

| ii. How much energy can be produced by 4 kg of matter? e

: iii.  Write three conditions for work to he-zero. .~ N [ -~ -

: iv. What will be the effect on \Ir]PtIC er,ergd of bndy Wf ts speed |s ssibled?

| V. Why fossil fuels arg call adr Ori- erlev 'aL I R e%rg /\solUrces? |

: Q.3 Answcr],he ro"“wmo HU(\<Tloqsm\de*all N (4+5=9)
: a) Whatisan mlec,! ys*en \\Why is'it not p055|ble construct and ideal system practically?

1 10} Calc.llatt tr e shwer of a pump which can lift 200 kg of water through a height of 6 m

R RN 1 'ssconds.

Parents or guardians can conduct this test in their supervision in order to check the skill
of students.
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