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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

Cylindrical
coordinate
system planes

4




Adda 2477

Spherical Coordinates P(r, ©, ¢)
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9;!?& and b are two arbitrary vectors with magnitudes a and b, respectively. )1
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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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Del Operator:- It is differential operator in Vector calculus.

** Del operator is first order differential operator. 9‘. k‘F (1))
%* Line integral is first order integral. dw
%* Del Operator is a vector. 2 4 O"/‘J’)
*** Del operator symbol is named as Nebla. 5’5
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Del Operator is Cartesian Coordinate Systems
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Del Operator is Cylindrical Coordinate Systems
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Del Operator is Spherical Coordinate Systems
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First Order Differential Operations using Del operator
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Gradient:- Gradient of a non uniform scalar field at a point is a vector, of which

NN

magnitude is maximum space rate of change at the point and its
direction is in the direction in which maximum space rate of change

occurs. Yniform fidd T = 25 ¢
Nan-nifeem | T(5% - 32
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Q:23 Temperature in an auditorium is given by T=15x"2yz”3. A mosquito located
At point (-1,2,4) feels cold , in which direction it must fly to get relax?

édﬂ'--o o‘](ec*\u« of 8’0’°\olief\} N\
— yvwt Vechy of 5ch)iem5 V\

i~ A S e ,57:—5 2'3
|vT)
oT= Qo ir 13
VT\H = —GoYY L ¥ 1BXEYD .‘
J ';’\\) ~ QoY T +16xby 5 - UvX(s ke
FRCTton = =
| TR OO

2 "\

Joxls K




Adda24

Calculation of Gradient in Cartesian Coordinate systems
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Calculation of Gradient in Cylindrical Coordinate systems V (¥, ¢,z)
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Calculation of Gradient in Spherical Coordinate systems \/(7, 65, Q)
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Applications of Gradient
\1/ To find maximum rate of change and its direction at any point ¥
2. To find Directional Derivative 77

3. To find vector normal to a curve or surface at any point 77

e




Join Dedicated Batches with Code Y657 to get Best Prices on ADDA247 APP Adda
DIRECTIONAL DERIVATIVE
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DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient

Vv
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DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient

Vv
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DIRECTIONAL DERIVATIVE
Application of gradient

Vv
0 %

>

\Vv| cosO
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|IVv| cosO

DIRECTIONAL DERIVATIVE
Application of gradient

V|
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AB cosf
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|IVv| cosO

DIRECTIONAL DERIVATIVE
Application of gradient
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|IVv| cosO

Vv. &A

DIRECTIONAL DERIVATIVE
Application of gradient
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DIRECTIONAL DERIVATIVE
Application of gradient

Vv
6 %

|IVv| cosO A.B = AB cos®

—_
A~

Vv.ad, A.dg = A cosO

>

Directional derivative of scalar v at a point in the direction of A
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DIRECTIONAL DERIVATIVE
Application of gradient

Vv
0 iy

|IVv| cosO A.B = AB cos®

—_
N

Vv.a, A.dg = A cosO

-

Directional derivative of scalar v at a point in the direction of A=Vv. d,
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[:"ind directional derivative of 2x2 + 3y — z in the direction of A =
R X
/le — 2xzi + 4k atpoint (3, 1, -1)
L

0
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.

letV=2x%*+3y—z
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.
letV=2x*+3y—z

~

VV=4xi+ 31—k
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.
letV=2x*+3y—z

VV=4xi+3i—-k
Vv|(3'1,_1) — 12i "+ 3i - i(
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.
letV=2x*+3y—z

VW=4xi+3i—-k
VV|(3,1,—1) — 12i T 3i - i(

—_> - ~

Al 5, _, =151+ 6i+4k
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.

letV=2x*+3y—z
VW=4xi+3i—-k

VV|(3,1,—1) — 12i T 3i - i(

Al 5,y =151+ 6i + 4k

- 151+6i+4k
A ™ \225+36+16

e




Join Dedicated Batches with Code Y657 to get Best Prices on ADDA247 APP Adda
Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.

letV=2x*+3y—z
VW=4xi+3i—-k

Directional derivative = Vv.d,

VV|(3,1,—1) — 12i T 3i - i(

Al 5,y =151+ 6i + 4k

151+6i+4k
ﬁA =
V225+36+16
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Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.

letV=2x*+3y—z
VW=4xi+3i—-k

Directional derivative = V_\;ﬁA

Wilai-1=121+3i—k oa, = 15x12+6x3—4
Y . V277

Al 5,y = 151+ 61 + 4k

a, = 151+6i+4k

~ J225+36+16
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Q:24 5
Find directional derivative of 2x* + 3y — z in the direction of A =

5x1 — 2xzi + 4k at point (3, 1, -1)
Sol.

letV=2x*?+3y—z Directional derivative = V_\;ﬁA

VW=4xi+3j-k

V_\;.’d,q i 15x12+6X3—4

WilEi,-1) = 121 + 3 — k V277
A — 1] = 11.656

Al 3, _y =151+ 6§+ 4k

i, = 151+6j+4k

~ V225+36+16
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Q:25
The directional derivative of f(x, y, z) = x(x? - yz) z at A(1, -1, 0) in the

jirection of p = (2i - 3] + 6k) is:
vi= @ )t -2yl g

1. -8/49 <
v{) = 24429~k
(1,-1;0
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Vector Normal to a Surface/Curve
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f(LY,2)=0
£(8,02)=0
£(7)6,4) =0
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