=
7))
£
0
©
S
=
®©
7]
>
(aa)
n
2
n
>
=
o




Physics By Saurabh Sir

WELCOME TO THE
NDA PHYSICS CLASSES
BY SAURABH SIR
Height =40m Speed = 8.0 m/s

TODAYS WE WILL TALK ABOUT METHODS
OF WORK AND ENERGY

—
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Work of a Force | Teh BT &l &hlH

work is the product of force and displacement.



https://en.wikipedia.org/wiki/Force
https://en.wikipedia.org/wiki/Displacement_(vector)
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Work transfers energy from one place to
another, or one form to another.

The of work Is the (J).

HTH F3il 1 v FYTeT & TE TATA T, T 0 &G & T
H TITATTRT FRAT 81
> FTI F1SI 3573 For () &1



https://en.wikipedia.org/wiki/SI_unit
https://en.wikipedia.org/wiki/Joule
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W xF -Ax=Focos0- Ax
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Sl unit

CGS unit

Dimensiona
| formula
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1 Joule = 1 Newion = 1m

| Newton = lke = lms > =10" x10% =107 gcms ™

Im =100cm =10 cm
= 1Joule = 10° = 10° =10’ erg
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Nature Of work done:-

1.Positive Work : If a force displaces the object in its direction,

then the work done is positive.

2.Zero Work : If the directions of force and the displacement are
perpendicular to each other, the work done by the force on the
object is zero.

3.Positive Work : If a direction of force is just opposite to the
direction of displacement, the work done by the force on the

object is negative.
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(2a) The work done by the force F on this lawn mower
is Fd cos 6 . Note that F cos 8 is the component
of the force in the direction of motion.

(b) A person holding a briefcase does no work on it,
because there is no motion. No energy is
transferred to or from the briefcase.

(a)

(c) The person moving the briefcase horizontally at a
constant speed does no work on it, and transfers
no energy to it.

(d) Work is done on the briefcase by carrying it up
stairs at constant speed, because there is
necessarily a component of force F in the
direction of the motion. Energy is transferred to ) ©
the briefcase and could in turn be used to do
WOl’k. Electric q

generator

() When the briefcase is lowered, energy is F
transferred out of the briefcase and into an
electric generator. Here the work done on the
briefcase by the generator is negative, removing
energy from the briefcase, because F and d are in
opposite directions.
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Conservative Forces:-

A conservative force is a force with the property that the total
work done in moving a particle between two points is
independent of the taken path.

U ®IGIGT ol F9ld & HIY U §ef & 5l Gl 19311 3 &fier vap
HUT I EYIAITRT FXet H [T T[T ol HIH & FGAT &1




Conservative Forces

Conservative Forces Vs Nonconservative Forces
Electric Force Ericfion
Gravitational Force Applied Force
Elastic Force Push & Pull Action
Tension Force
1 ‘ : /\
fatrn A fath L
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Non-Conservative force
A non-conservative force is one for which work

depends on the path taken. Friction Is a good
example of a non conservative force.

ITET G AT Far &1 gyor v A &2Gidt der Fr
U 3T 3CTeNT &/
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"\fric tion force
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Enerqy

In physics, energy is the quantitative property that must be transferred
to an object in order to perform work on, or to heat, the object. Energy is
a conserved quantity; the law of conservation of energy states that
energy can be converted in form, but not created or destroyed.

e [Q+71eT H, Fail vah HIFICHS Hald 3* o7 fanddt e &1 H1H
FNt, IT ITH Xl & [T TEG H GEAITRT [T 17T TR/ Foit
U GIET HIAT & Foit & TRET0T T [7IH7 FEar & 3 Foih 1 &g &
TRIIET BT 5T GFaT & Ffebed FF1IT T 75 T 53T ST HHAT &1




Physics By Saurabh Sir

Stored encrrqgy

. Gravitational P.E (Height + mass) a1

Potential energy

L I -i:""'l _-:___

- Elastic P.E (Stretch, compress, bend) | % | fg’
Chemical energy (Food, fuel) A compressed sp
Nuclear energy (Atoms)

Kinetic energy (Movement)
Heat energy (Heat) o _
SEERSS
Light energy (Light)
Electrical energy (Electricity)
Sound energy (Vibrations)

Kinetic energy
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Potential energy

Kinetic energy Kinetic energy
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WORK DONE BY THE BODY IS THE ENERGY OF
THE BODY.

AND ENERGY CAN NEITHER BE CREATED NOR
BE DESTROYED BUT IT CAN BE TRANSFERRED
FROM ONE FORM TO ANOTHER.
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Potential Kinetic Total
Energy Energy Energy

100
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Power 1s the rate at qidl dg q¥ % 1T £ RS
which work is done or [EQLBEERIRCIGH % g1 FolT

energy converted. gRafdd gid 81

The scientific unit IEGEIE EUGERCIE]
ol power 1s the watt dic (W) g, ST Uah ol

(W), which 1s equal to Qﬁ'mﬂ?wgl

one joule per second.
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The equation for poweris P = W/t

P stands for power (in watts)

W stands for the amount of work done (in Joules) or
energy expended (in Joules)

ot stands for the amount of time (in seconds)

ITFT & [olT HFHIFIUTP = W/t &
P FT 3% & fFT (TIE H)
W BTH I TR (el H) IT F30) T (el H) & 7T G786

T ZHT IS v @sT & (DFTH)




Physics By Saurabh Sir
Power

w = mg = 9000N p="7°

B~ 250
vo=0 (1Thp = 746W) Vv§f=20m/s

| =]

3
I

w
g
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recorder

tirmer

FLIMMMEr
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' Multiple-choice questions '

Choose just one answer: A, B, C or D. A Js
€D A man does 600 J of work in pushing a child B Nm
in a toy truck for 15 m. What force does he C kgm/ 52
exert? (1 mark) D' kegm/s
A 400 N € Which of the following does not affect
B 40N thinking distance? (1 mark)
C 4N A speed
D 9000 N B tiredness of the driver
@) Select the correct definition of power. (1 mark) & cgnduthn of the bral.<es
A power is the amount or work done D distraction of the driver
B power is the rate of energy transfer €@ How much energy is transferred in 6 s
C power is the force exerted when doing work at a power of 1.5 kW? (1 mark)
D power is the maximum energy transfer A 4

€) The Watt, the unit of power, is defined (B: 9(5)80 J
as a: (1 mark) = 250 J

A 1.1
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Energy & Power
Energy is the capacity to do work. Energy Is power integrated over

time. Power Is the rate at which work Is done, or energy Is
transmitted. Unit. joules = watt-seconds or joule = Newton-meter.

Foll 1 FNel I GTHAT & HFHT & T Foll Thlpd FIdr &1
oIfFad ag v ?@FWW@W ST & a1 F59 g@iia #
S &1 Flele| el = die-Hes IT Fof = Fgeaa-HcT/
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e .

v -
Work* B Power
v
is \ s gy \‘ s
>
Force Applied is v E . - J \‘
s done Ablllfy Abl'lfy m = Work
Siskcice Moved to Do | |[to Exerta s divided by
v Work Force W kngok'Y Time taken to
is Whenever _ RN do the Work
v a Force is B2 gfe‘:w =
Physicists’ used to whethes less
Definition Move something
v
i Th
O row -
D:: Ball Running Walking Science Matters
Up Stairs Up Stairs pp 21-22
Lift Climb
Groceries Stairs
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COLLISION

A collision is the event in which two or more bodies exert forces on each other in
about a relatively short time. Although the most common use of the

word collision refers to incidents in which two or more objects collide with great
force, the scientific use of the term implies nothing about the magnitude of the

force.

U cFh{ 98 Uedl 8 fud q a1 & ¥ Hftrer A adetrend &7 9977

#wq&%waﬂmﬁimﬁal—dmﬁmmmmm
aﬁam%ﬁaﬁﬂmﬂ#aﬁmmﬁm#
m?ﬁ% g & d7d UM ¥ acud £ B g9 F 9RAT & I &

c G|
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There are two general types of collisions in physics: elastic and inelastic.
An inelastic collisions occurs when two objects collide and do not bounce
away from each other.

Types of collisions

Cax Truack

mass () 1000 ass gy OO0
wel. (oa/s) 200 wvel. o/ s) — 2050
oo . (g ra s> 20 OO oo . ke o /<) —&0 OO0

Inelastic collision elastic collision

Car Truck
mmass (k) 1000 mass (k) SO00
wvel. oas=> 200 wvel. oass> o0
o . (ke s 20 OO o . (ki xn <3 o

PRy

Inelastic collision elastic collision
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INELASTIC COLLISION | Before Collision

Before ° V,, _ Vg, .
mA mB

After Collision

After Q Ao .VL'
* m, m,
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There are three different kinds of collisions, however, elastic, inelastic,
and completely inelastic. Just to restate, momentum is conserved in all
three kinds of collisions

ronsaervatiom OF RMMormentuurm
FMomeanmntum is consaerved im all thhires
Typreaes of collisions

- Elasitic: Callide amd saepaarales S5 Con S rwee o

- |In=lastic: Collide themn separals defarmeadcd
s Mol consae e e

Ferfaectly Inslastic: Collide and =stick Togs=th=r,
thheem rmoswrer seSith Corrmrmaer swrees lec iy

Fo - i= ot consere=d
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Fspﬁng
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spring FEeRTH T
spring 1 FSNTT )
AT & 37t Jagrfdsdr
a7 dler JAT aF
@A &
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x={)

When we pull the spring to a displacement of x as shown in the
figure, the work done by the spring is :

W= [ Fdx

xZ
W= -ka dx = -k;
The work done by pulling force F is::
2
U=W =k~
This is the energy stored in the
sretched spring.
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#wq&%waﬂmﬁimﬁal—dmﬁmmmmm
aﬁam%ﬁaﬁﬂmﬂ#aﬁmmﬁm#
m?ﬁ% g & d7d UM ¥ acud £ B g9 F 9RAT & I &

c G|




Physics By Saurabh Sir

There are two general types of collisions in physics: elastic and inelastic.
An inelastic collisions occurs when two objects collide and do not bounce
away from each other.

Types of collisions

Cax Truack

mass () 1000 ass gy OO0
wel. (oa/s) 200 wvel. o/ s) — 2050
oo . (g ra s> 20 OO oo . ke o /<) —&0 OO0

Inelastic collision elastic collision

Car Truck
mmass (k) 1000 mass (k) SO00
wvel. oas=> 200 wvel. oass> o0
o . (ke s 20 OO o . (ki xn <3 o

PRy

Inelastic collision elastic collision



Physics By Saurabh Sir
INELASTIC COLLISION | Before Collision

Before ° V,, _ Vg, .
mA mB

After Collision

After Q Ao .VL'
* m, m,
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There are three different kinds of collisions, however, elastic, inelastic,
and completely inelastic. Just to restate, momentum is conserved in all
three kinds of collisions

ronsaervatiom OF RMMormentuurm
FMomeanmntum is consaerved im all thhires
Typreaes of collisions
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COEFFICIENT OF RESTITUTION FORMULA

The coefficient of restitution is the ratio between the relative
velocity of colliding masses before interaction to the relative
velocity of the masses after the collision. Represented by 'e’,
the coefficient of restitution depends on the material of the colliding

MasSSes.

Vo =1y — o — hfinal
U, — U, \ Ninitiai
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If there is x% increase in momentum
Than % increase in KE will be:-
For eg:- Kinetic energy of a particle is increased by 300%. Find the percentage
increase in its momentum.
Solution
When the kinetic energy increase by 300 %, new kinetic energy will be K’=K+300 K
K'=K+3K
K’=4K

2

Here, k = =
2m
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P'? = 4p?
Therefore, P' = 2P
P'—p
p

% change in momentum = X 100

. 2P—P
% change in momentum = . X 100

% change in momentum =§ X 100=100%
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% change in KE = (P* — 1) x 100

% change in P = (VKE — 1) x 100
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Fspﬁng
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spring FEeRTH T
spring 1 FSNTT )
AT & 37t Jagrfdsdr
a7 dler JAT aF
@A &
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x={)

When we pull the spring to a displacement of x as shown in the
figure, the work done by the spring is :

W= [ Fdx

xZ
W= -ka dx = -k;
The work done by pulling force F is::
2
U=W =k~
This is the energy stored in the
sretched spring.
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When a spring is cut into two parts there kl remains constant:-

Total length of the wire is 5m,
Here ki== k1= k!

f
1
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Q.0) If a man carries a mass of 10kg to the height of
100m in time 3hour, and the mass of the man is
Okg. Find his efficiency:-
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