Highlights of the course

Co-ordinate Systems

Introduction to Vector
Operators

Work , Energy and Conservation laws

Rigid body in motion

Oscillations and Waves

Quantum Physics




Chapter-2: Introduction to Vector Operators

Gradient, Divergence and Curl




V«/ (The divergence)
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VYV (The divergence)
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Will try to understand it
through some examples
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VV (The divergence

D>

VV = X3+éyi+ézﬁ o(6V,+6V, +6V,)
OX oy 0z
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v xV (The curl)

Positive Curl = Anti-clockwise rotation
Negative Curl= Clockwise rotation
Zero Curl= Irrotational
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V<V (The curl)
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Gradient of a scalar function in
different coordinate system

dT:a—de+a—Tdy+a—sz
OX oy 0z

oT oT

aT
dT =—dp+—d¢g+—0az
o0 P 55 &



Gradient in cylindrical polar

coordinate system

dT :8_po+8_Td¢+6_sz

op = 09 oz
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dT = VT edI
dl =d pé, + pdgé, +dzé,

—_—

dT = (VT).(dpép + pdge, +dzé, )

0T =+ s gy =(VT )08, + pdg, + 028,
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{m Gradient



Gradient in cylindrical polar

coordinate system
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Gradient in spherical polar coordinate

system

dT Zﬁ—Tdr+a—TdH+a_Td¢
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dT = VT edl _
dl =dré, +rdgé, +rsin 0d g6,

dT = (V ).(drér +rd6é, +rsin gdgé, )
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Gradient in spherical polar coordinate
system

dT =L ar+ L ag+ Ly
o a0 o




Del operator in different coordinate
system

Cartesian
Coordinate system

Cylindrical polar
Coordinate
system

Spherical polar
Coordinate
system




Divergence in Spherical Polar

coordinate system
Spherical polar 15

10
Coordinat 6 Cie - g~
OoroInatE or ro0  Prsing a¢)




Divergence in Spherical polar
Coordinate system




Derivatives of Unit Vectors

—C0S0¢, —sin 6¢,
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Divergence in Spherical polar
Coordinate system




Divergence in Spherical polar
Coordinate system




