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Q. The working principle of a washing machine is:
A) centrifugatiorg/

B) dialysis

C) reverse osmosis

D) diffusion



Q. Newton's laws of motion do not hold good for objects
A) at rest

B) moving slowly

C) moving with high velocity

D) moving with velocity comparable to velocity of light
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Q. A jet engine works on the principle of conservation of

A) linear momentum
7
B) angular momentum

C) energy

D) mass


https://www.studyadda.com/question-bank/upsc/physics/work-energy-and-power/laws-of-motion-force-work-energy-and-power-centre-of-mass/3847

Q. Which one among the following is correct for resultant of balanced forces?
A) It is zero%

B) It is non-zero

C) It varies continuously

D) None of the above



Q. When a moving bus suddenly applies brakes, the passengers sitting in it fall in
the forward direction. This can be explained by

A) the theory of relativity
B) Newton’s first Iav\\v/
C) Newton’s second law

D)Newton’s third law
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Force acting on a body for a short perlod of time.
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WORK, POWER AND ENERGY







displacement



Work is said to be Done,
if the point of Appllcatlon of Force moves.
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For Work to be done, the following conditions must
be satisfied,

» 1. Aforce must applied.
4

Il. The applied Force must produce a
Displacement.
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The amount of Work done is measured by the product of applied
Force and the distance through which it moves in the direction of
Force. e s
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Why work is Zero ?
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“*If a Force F is applied on a body and Produces
a Displacement Sin its direction, The Work
done W is given by

s If S is Zero, No Work is done.
*» Unit of Work is Joule

“* lJoule=INX1m_,

» 1Joule = Kgmz/\S/2

W=FE.S

“*Dimension of Work is [l\/llelfj'zj
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POWERG=D

The metric horsepower
1l hp = 735.5 watts

ava
- B

ar=1s

Ah=1m - ‘I‘
"" m=75kg




The Rate of doing Work is Known as Power

———




* Power is measured by the amount of Work done in One
Second.

 If Work W is done in ‘t’ seconds, then Power P:\/\//T

Thus,

Smaller the time in which Work s done, the greateris the
Power.

» Power is a Scalar Quantity. 243\ - ':é\%f _.g_
* Unit of Power is Watt, e
* Watt is equal to Joule/second. tw =43¢ CS'I)

—
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* Watt is equal to Kgm?/s3. — —
 Dimension of power is M1 L2 T-3,
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ZAHA
* Energy is the Capacity of a body to do Work.

* Energy represents the total amount of Work that a Body
can do.

* Unit of Energy is J_c_)’L_J__I‘e%
* Joule = Kgmz/szy

* Dimension of Energy is M* L2 T-2,
-~



There are various types of Energy associated with
material bodies.

¥ a)Mechanical Energy
W4 b)Electrostatic Energy
M c) Magnetic Energy
Mg d)Light Energy
¥4 €)Sound Energy

§a f) Chemical Energy.......

etc




* Mechanical Energy is of two types
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. | A
. Potential Energy -
Il. Kinetic Energy,
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Potential Energy matm b

Potential Energy is the Energy Possessed by virtue of its position,
configurationor intermal mechanics.

Potential energy




Examples:
a. Water at the top of a Fall.




b. A compressed Spring.
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c. A Streched Elastic band.
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Expression of Potential Energy

Let a body of mass ‘m’ be raised to a height ‘h’ from the “;Jme
ground. It possesses PE by virtue of its postion. The =

work done in lifting it is stored as PE in the body. A _\,:,_EZF
By definition -
Work done = Force X Displacement J,
W = F h = gh
But the Force actmg on the | body is its Weight ‘ mg
downwards.
Therefore Work done = mgh.

nis Work done is nothing but the PE storedin the body.

therefore
[P.E = mﬂg@




s> Kinetic Ener

Kinetic Energy of a body is the Energy Possessed by it by virtue of its
motion. SWT 3 NI




* |tis measured by the amount of work that the
body can do before coming to rest.

Examples:
a. An Athlete who is running has K.E due to motion.




b. Waterflowing in a pipe has K.E which can be used to rotate
a turbine.

Reservoir

Power House




c. A girl dropping ball from her hand.

sotential encrgy . A boy Pushing a ball from the tip of

transforming into .
kinetic energy the Hill.
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5 EXpression of Kinetic Energy

Let a body of mass ‘m" move with a velocity v. Let it be brought to rest by applying
A constant force F. Then the uniform retardation produce in the body is a=f/m.
Let the body travel a distance is before coming to rest. Then

Work done=Force X displacement -
W =FS O——>r

Now, the value of retardation is found by the relation v2=u2+2as

In this case, Initial Velocity is ‘v’ and Final Velocity is ‘0. —

Therefore0 = v2- 2asOr W= € .¢-
a=v2/2s W= mMa-S =

But K.E of the body = work done before the body comes to rest [ﬁ = == )

K.E=Fs=ma.S K.E=m(v2/2s) ws= 5 my¥=

——— > KE.e T mu>




{KE = % mv? J o E, :lmv2

ﬂ 2

E, = kinetic energy of object

m = mass of object

v = speed of object



’ Potential energy
Potential energy
transforming into
kinetic energy
_

£ 2007-2010 The University of Walkato | www.sclencelearn.org.nz



a) Potential energy (b) Kinetic energy
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Principle of Conservation Energy

The conservation of energy Principle was first Stated by the German
Phsiologist Helmnoltz(1821-1894).

It is generally regarded as the corner stone of physical science.

A/c to the Principle,

“Energy can neither be created nor be destroyed. It can change one
form to another so that total Energy always remains constant”.
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Example:
Consider the Energy involved in a Water-fall. The

water at the top of the fall PEis Maximum and K.E

is Zero. As it falls Ever increasing speed, the K.E
gradually increases. At the bottom of the fall, PE is

Zero and K.E is Maximum. Total Energy, however,
remains constant through out the fall.



Let us discuss the another example,

Freely falling body

let a particle of mass ‘m’ be
at ‘A’ at a height ‘h’ from the
ground (fig a). Let it fall freely to a
point ‘B’ on the ground.

(a) A freely falling body.

let a particle of mass ‘m’ be at ‘A’ at
a height ‘h’ from the ground.



(h-x)

SEFFdl = awTEA

Cot 2esNE




(i) At point ‘A, the body is at rest. Initial
velocity ‘U’ is Zero and therefore K.E is Also
ero.

P.E of the body = mgh.

TE=PE+ K.E
TE=mgh + 0
T.E = mgh (1)

(ii) Let the body fall through a distance ‘X’
below ‘A. The new position of the body in
‘c’ at a height (h-x) above the ground.

At c, PE= mg(h-x)



Now velocity, v,2acquired by the
body in reaching ¢’ is calculated
from

V.2 = U+ 28X
V.2 =0 + 2gX
V.2 = 28X
But K.E=)2mv,?
K.E=% m (2gx)
K.E = mgXx



T.E=PE+ K.E
T.E = mg(h-x) + mgx

T.E = mgh — mgx + mgx
T.E = mgh (2)

(iii) At point ‘B’, let V, be the velocity of the

body. P.E at B is Zero Since h=0 and
Vo, = U, +28s

Vo, =0+ 2gh
V22 = Zgh

Therefore K.E=%mv,,

K.E =% m(2gh) = mgh



TE=PE+ K.E
T.E=0 + mgh (3)
T.E = mgh

from eq(1) eq(2) and (3) it is clear that
total energy of the body remains
constant throughout its motion.
Therefore Total Energy is constant.




Simple Harmonic Motion

. .
Leftward
(nezative) (positive)
DEPM:MIW Displacement

feTo
Positon



SHM is defined as the motion
of a particle which moves back
and forth along a straight line
such that its acceleration is
directly proportional to its
Displacement from a fixed
point and is always directed
towards that point.



TYPES
g OF
ENERGY

Mechanical, Sound,
Electromagnetic (Light),
Electrical,
Chemical, Thermal and
Nuclear




What is Mechanical Energy?

o Energy due to a
object’s motion (kinetic)
or position (potential).

The bowling ball has
mechanical energy.

When the ball strikes
the pins, mechanical
energy is transferred to
the pins!




Examples of Mechanical Energy




What is Electromagnetic
Energy?

O Light energy

o Includes energy from
gamma rays, xrays,

ultraviolet rays, visible
light, infrared rays,

microwave and radio
bands




What is Electrical Energy?

O Energy caused by i/
the movement of By
electrons

o Easily transported

through power lines

and converted into
other forms of energy




What is Chemical Energy?

o Energy that is
available for release
from chemical
reactions.

The chemical bonds in
a matchstick store
energy that is
transformed into
thermal energy when
the match is struck.




Examples of Chemical Energy




What is Thermal Energy?

EXCITED
“HOT" o Heat energy

ATOM
o The heat energy of an

object determines how
active its atoms are.

>
(0*‘ A hot object is one whose atoms
,  and molecules are excited and
show rapid movement.

LAID BACK
“CooLr
ATOM

A cooler object's molecules and
atoms will show less movement.



What is Nuclear Energy?

Nuclear energy is the
energy stored in the
nucleus of an atom.

Nuclear energy is

unusual in that it can
give off

energy in the form of

light or

heat.




What is Sound Energy?

Sound energy is the movement of
molecules in the air that produces
vibrations.
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Quiz Time



1.What type of energy
cooks food in a
microwave oven?

ELECTROMAGNETIC
ENERGY

2.What type of energy
is the spinning plate
inside of a microwave
oven?

MECHANICAL ENERGY




Energy is transported to your
house through power lines.

3. When you plug an electric
fan to a power outlet,
electrical energy is transform
into what type of energy?

MECHANICAL ENERGY
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4. What energy transformation
occurs when an electric
lamp is turned on?

ELECTRICAL ENERGY
"
ELECTROMAGNETIC ENERGY



5/6. What TWO types of energy are shown below?

. Mechanical and Thermal Energy (Don’t forget
friction)



7. What type of energy is shown below?

Chemical Energy



8. What type of energy is shown below?

Chemical Energy (yummy)



9. What type of energy is shown below?

Sound Energy



10. What type of energy is shown below?

Thermal Energy



Energy Transier

Sound
(mechanical)

Thermal

Mechanical

Light
(Electromagnetic)




Thank you
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