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A scalar quantity has only magnitude.
A vector quantity has both magnitude and direction

Scalar Quantities Vector Quantities
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Cylindrical Coordinate System

Point P
p(p, b, 2)
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Cylindrical Coordinate System

Cylindrical Coordinate System
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Cylindrical Coordinate System

Constant r
surface
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Cylindrical Coordinate System
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Spherical Coordinates P(r, ©, ¢)
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9/;'}& and b are two arbitrary vectors with magnitudes a and b, respec:ti\nel);._Gj"Te angle between two unit - magnitude coplanar vectors P(0.866, 0.500,
0) and Q(0.259, 0.9 will be
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%r the parallelogram OPQR shown in the sketch, OP = a} . b]' and Q&P.Qand R are three points having coordinates (3, - 2, - 1), (1?3, 4),(2,1,-2)

OR = cf + dj. The area of the parallelogram is. i in XYZ space, then the distance from point P to plane OQR (O being the origir
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Spherical Coordinate systems
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1. Basic introduction of Fields

Vectors, Scalars and Tensors

Position vector and vector between points
Magnitude and direction of vector

Dot and cross products and its applications
Cartesian and Cylindrical and Spherical
Coordinate systems

7. Vector integrals( Line and closed line)
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Surface Integrals
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Volume Integral
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8#f7d the circulation of F around the curve gwhereF; yi+ zj+ xk and c is the circle
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TN
he line integral of the vector field

F = 5xzi +(3x2 + 2y)j+ x°zk along a path from

(0, 0, 0) to (1, 1, 1) parameterized by (t, £, 1) 1S

cE
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~ The vector function F(r) = - xi + yj is defined over

&/'Ha:circulararc Cshowninthe figure. " "
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§\Lonsider a closed surface Ssurrounding a volume

V. If T is the position vector of a point inside S,
with A the unit normal on S, the value of the integral
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onsider the time- -varying vector

I = x15cos(wt) + y5sin(mt) in Cartesian

Coordinates, where o > 0 is a constant. When the
vector magnitude | /| is at its minimum value. the

angle O that 7/ makes with the x axis (in degrees,
SuChthat0 <0< 180)is _Jo
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Evaluate I F.dr where F = );' | & C is:
x? +y?
>‘7\
(i) Circular path x?+y? =1 described counter clockwise.
(i) The square formed by the lines x =1, y =+1, counter clockwise.
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m the work done in moving a particle once round the circle x? +y* =a?, z =0 under the force field
given by F=(2x—-y + z)i +(x+y+z )1+(3x ~2y +4z)k.
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