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* Class 11 Physics Notes * -
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Work, Energy
and Power

Work ¢ Energy < Power
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WORK, ENERGY & POWER

Physics gives work, energy and power precise meanings—and links them through motion.

(@) WORK h

Energy transferred by a force
acting H\rougk displacement.

W = F-d = Fd cos 0
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| positive / zero / negative

[ @ ENERGY

Kinetic energy belongs to motion;
potential energy belongs to

position or con@isum'l'ion.
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AU = "'Wconserva{'ive
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‘3 POWER

Rate of oloin3 work or

+mnsFe,rrin3 energy.
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NET WORK —> CHANGE IN KINETIC ENERGY —> ENERGY ACCOUNTING —> POWER k

A(K + U) = Wnon-conserva{'ive
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SCALAR PRODUCT — FOUNDATIONS

B

\ 6 obtuse: A-B <0
A

( Dot product = magnitude of one vector x component of the other along it. J

A*= A-A= AL+ A +A;

(D) DEFINITION & GEOMETRY E (2) ALGEBRA E (3 UNIT VECTORS & SIGN
The scalar (dot) product of two : _ y BB B E<f =1
vectors is a scalar. ! A-B =B-A : ,L\ : ‘,{ { -
l I Lo =jkK=Kkt =0
A*B = AB cos 6 ' A-(B+C)=A-B+A-C | B
,B : E / acute: A-B >0
i . A-(AB) = A(A-B) A,
| : | B
: i ' -
0 05, | A-B=AB,+AB +AB, | LW ) R anges A-B=D
- —~— = | I >
. B cos 6 : E
| :
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A-B = A(Bcos9)




WORKED EXAMPLE — FORCE-DISPLACEMENT ANGLE

GivEN — F = (3T +4) - 5k)N

d=(50+4)+3k)m

REQUIRED — Angle 6 between F and d ; projection of F on d.

PRINCIPLE / FoRMULA —  F-d = |F||d] cos
scalar projection of F on d = Flal_‘ll

UNIT CoNVERSION — None; components are already in SI.
SUBSTITUTION — F-d = 3(5)+ 4(4) + (-5)(3)

IF| = |dl =v25+16 +9 = V50
CALCULATION — F-d =167

cos B = é—g = 0.32

@ = cos~'(0.32) = 71.3°
proj,F = 2= = 2.26 N

FINAL ANSWER —

6 = 71.3°; scalar projection = 2.26 N

0 \K//// proj, F
(scalar Projection)

Quick CHECK — 0< F-d, so 6 must be acute. Vector projection = (F°d)d = 0.32d.
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WORK BY A CONSTANT FORCE

Work by a specified force equals | F
the component of that force along 5 l
the disPIacemen{' times the oli5p|acemen‘l'. ———————— ->i<— COMPOECHf agmg d
' = CoS
|w= F.d= FdCOSG | ///////////////;/////;
POSITIVE WORK W ZERO WORK 1( NEGATIVE WORK ]
0° < 6 < 90° F 6 = 90° F 90° < 6 < 180°
wW>0 qoo W = O 9 w <0
F force genemlly force force generally
/ﬁ, alons motion. % perpenol.icuhr opposite to
XA L LA d CLLALAA A A d to motion. PP d = motion.

J \\

J

\

o

NO WORK WHEN

e displacement is zero
® the specified force is zero
| @ force is perpendicular to displacement.

SI unit: joule (J) = Nm
[Wl=ML*T™

A

Always name the force, the body,
and the displacement. Action-reaction
forces need not do equal and
opposite work.
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