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the component of that force in.W= F ✗ s the direction of motion .
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Enuff. Kinetic Energy
Energy possessed by a body due

1. kinetic Energy to its motion .

2. Potential Energy
a) Gravitational kinetic Energy
b) Elastic Potential
c) Electric Potential

3. Heat Energy Translational Vibrational Rotational

4. Light Energy =
.

✓

>

"

"

5. Sound Energy ,

"

6. Chemical Energy EK = lmvz.

7. Internal Energy -2

The sum of microscopic K - E

and P .E of molecules owe • SI Unit : Joules 1J )

to their random motion
.
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K - E -- Izmir Gravitational Potential Energy
K .E✗m K .E✗v2 Energy possessed by a body due
m - E v - E to its position in a gravitational
zxm - ZE ZXV - 125 ✗ E = 4E field .
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CENTER OF GRAVITY ?



Work - Energy Equation
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1. released from falling at terminal velocity
rest 1 speed constant )

i

'
'

. Air resistance exists

negligible air
resistance Pot → heat

1

'
'

.
Its KE is constant and no more

✓
energy gets converted to K -

E
.

final
POE → KE 4 . 1? velocity = V

FD
2. released from

>

= ,
" Dh

rest FR
<

A
v

air resistance initial velocity -- u
exists NET INORKDONE = CHANGE IN MECHANICAL ENERGY

1

'
'

, POE → KOE + heat NOD ☐F - W . DRE = ARE + LIKE

✓ Fb : driving force ( Engine , tension , pull, push )
Fr : resistive force 1 Friction

,
Air resistance )



Example A ball of mass 5kg rolls downhill
initial from A to B

.

It starts from rest

-

- f A and experiences a constant friction
final :> force of 5N .

Calculate the speed of
- -

÷ 13m
5m ball at B

.

If height decreases, FE decreases ARE = - ve Dh = - ve

B 12m If height increases ,
P-E increases DRE = +ve Ah -_ + ve

Method # 1 Method # 2

Wo Dpe - W - Dre = DRE + DKE • loss in P.E=mgDh gain in K - E

O - I Fr ✗ 5) = Mg Dh -112mW
'
- W ) = 15119.81151 245-65 = 180J

- (5×13)=(5×9.811-5) +12151 / V2- O ) = 245J

DKoE=1zm( v2- uh
- 65 = -245 + 2.5 v2 • W -D against friction

v = 8.485 = 8.5ms-1 W - D= Fxs 180=1-21571 v2- O )
= 5×13

= 65J V = 8.5ms-1

lost as heat !



Power

P= WI and W = Fxs P= E and Ek=¥mv2It is the rate at which I
work is done

.
so P -- Fxs for a moving fluid

t at constant speed
It is the rate at which D= Fxv

energy is converted
.

P= Lmvz

if F : driving force 2T

D=
Wy

P -- E P : input power from as in = m (mass
I source I flowrate)

P = DE
-

D=
Lzniv

'

Dt if F : resistive force
• SI Unit : Walt 1W ) P : rate at which

Tls energy is lost
• Scalar Quantity

if F : net force
P : net power output



T.ir
V = d-A

µ , >
here
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N
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are the no.

t of rotations performed
V = 211-8×14 in time
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t
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✓ P = F ✗ V

Efficiency

The ratio of output to input ✓off
-
- Pont Jeff :www..int/eff--Eout-PinEin

eff = output
input

✗ 100

✗go
-
- Pout =W¥÷ ¥Ew÷nWin

• It is a unitless quantity .
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W --mg
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A Ep = mg Dh
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-
- my Ihf - hi )
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•
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height is Taken from base to the center of gravity of body .
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h! p2+ b
'

h' = 11.232+10.5)
'

h = 1. 3M

Dh -- hi. - hi

1.3W • • •
= 0.65 - 0.6

1.2M •

µ .

Dh -

- 0005M
= 0.05

W

v hi -0.6 ht ' 0.65in

@
-

v0.5mW

Minimum workdone = gain in G.ME before topping over .

= my Ah

= 4000×0.05
= 200 T



✓ a no change in K . E
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p?

-

W -Drp = DEP + BEK

W -Dae - (150×5) = my Dh t O

W -Dpp - 1150×5 ) = 1200111.5)
W -Dae = (200×1.5) t l 150×3 )

W - 1) of = 750J
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W -Dpp - W -Dre = Dept DEK

O - W - Dre =
- (500119.81130) t
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W -Dre : 116750 J
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if = 300W

lit 30N
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Equilibrium exists
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