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Scalar Point Function (31f¢gI ﬁ-_g hel-)
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Scalar Field (3f=1 &7) : [P @A R P ﬁv_g'&ﬁ
BT Y (set) 9YT 3 fagai wr Afewr ¢
o faer Te e &7 weamar |
Example -1 f&dT ATe09 | arqar= faazor
(temperature distribution)

Example - 2 Wﬁ*@ﬁﬁmﬁm
fava (gravitational potential)

Example - 3 anﬂaﬁa?wﬁ-ﬂumww
ﬁaga faUT (electostatic potential)
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Vector Point Function (T¢I fa=g wa):

gfe R & Ud® fawg & 97d ! fFraw g
U AT V(P) ATV (x,y,z) T B Al V &FT R
ﬁwq&mﬁgm (vector point function)
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Vector Field ( Ifexr &)

Example 1. AT avad Uard &1 ot &ror &1
a

Example 2. faggdia digar &1 9@
Example 3. TFE® 1 digdl o1 9|




Gradient of a Scalar Point Function

(3ffer fa=g BT &1 wauran

Definition: Tl f (x, y, z) fHl &7 & TS fag
(x,y.z) TR TP Had Adpa-g A fa~g va=
?L?ﬁfiﬁmﬁgrad f | UG Hd g aYUT
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Q Ifr=(t+1)i+(t2+t+1)i+(t3+t2+t+
1)k, find —and

dtz .




Q. If r = sin ti + cos tj + tk, find

(i) .

(i) 3,
Gii) |5
(iv) [=5].




Q.Ifr = e™a + e "b, where a,b are

2
constant vectors, show that % — n°r = 0.




THE VECTOR DIFFERENTIAL OPERATOR

DEL. (V).
The vector differential operator V (read as del or
| =040, 0, ;0
nabla) is defined as V= o i_ + 3y !_ + azlf.— et

d 0
~ + k}a_z and operates distributively.

The vector operator V can generally be treated to
behave as an ordinary vector. It possesses

properties like ordinary vectors. The symbols
d a0 0

f' o ca be treated as its comonnts along
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GRADIENT OF A SCALAR FIELD.

Definition. Let f(x,y,z) be defined and
differentiable at each point (x,y,z) in a certain
region of space (i.e., defines a differentiable scalar
field). Then the gradient of \, wri;ten as Vf or grad
f,is defined as

0 g 0 af, daf, Odf
Vf = (—i+5 — )f__—l+@1+azk




It should be noted that Vf is a vector whose three

successive components are a:fc a£ and f . Thus the

gradient of a scalar field defines a vector field. If f
is a scalar point function, then Vf is a vector point

function.




FORMULAS INVOLVING GRADIENT.

Theorem 1. Gradient of the sum of two scalar point
functions. If f and g are two scalar point

VG+J) ? V'F'-va functions, then %"ﬂ(‘?“‘ 3-) = %' ‘F"f‘ %N‘da

Theorem 2. Gradient of a constant. The necessary
and sufficient condition for a scalar point function

to be constant is that Vf = 0.
N

Theorem 3. Gradient of the product of two scalar
point functions. If f and g are scalar point

functions, then grad (fg) = f grad g + ggradf or
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Theorem 4. Gradient of the quotient of two scalar
functions. Iff and g are two scalar point functions,

then v (£) = 1%,




Q.IfF = e™i+ (x — 2y)j + xsin yKk, calculate
= 0%, 2[4 § 1SnyK
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Q. Ifu = xyzi + xz?%j — y®kand v = x3i — xyzj +
0%u _ 0%v

2 . 0'Y -
x“zK, calculate a2 = ox2 At the point (1,1,0).
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