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Partial Derivatives of the first order:
Let z = f(x,y) be a function of two independent variables x and y.
If we keep y constant and allow only x to vary then derivative, if it exists so obtained is called the partial derivative

of z with respect to x and it is denoted by g}z; or Z—i or fy.
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Similarly, the derivative of z with respect to y keeping x constant, if it exists is called the partial derivative
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of z with respect to y and it is denoted by 3y % 3y " fy-
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Geometrical Interpretation of Partial Derivatives:
We know that z = f(x, y) represents a surface in space. If x = k,z = f(k,y) represents a curve of

intersection of z = f(x,y) and the plane x = k.
Similarly if y = k,z = f(x, k) represents a curve of

intersection of z = f(x, y)and the planey =k
gz Yepresents the slope of the tangent to the curve
of intersection of the surface z = f(x, y)and a plane y = k. (see the figure)
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Similarly 5 represents the slope of the tangent to the curve of

interaction of the surface z = f(x,y)and a plane x = k.

Partial Derivatives of Higher Order:
The partial derivatives of higher order, if they exist, can be obtained from partial derivatives of the first
order by using the above definitions again.
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Thus, -~ (5;) is the second order partial derivative of z w.r.t. x and is denoted by —— or —-= or frx-
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Note: (1) Ifu = f(x, y) possesses continuous second-order partial derivatives 979y and 3y9x en o9y — dy9x

This is called commutative property
(2) Standard rules for differentiation of sum, difference, product and quotient are also applicable for
partial differentiation

Differentiation of a Function of a function:

Let z = f(u)and u = @(x, y) so that z is function of u and u itself is a function of two independent
variables x and y. The two relations define z as a function of x and y. In such cases z may be called a function of a
function of x and y.
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e.g. (i) Z—uandu—,/x +y (i) z=tanuandu=x"+y
define z as a function of a function of x and y.
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Differentiation: If z = f(u) is differentiable function of u and u = @(x, y)possesses first order partial

derivatives then, Zi Zi Zz le. —= f (u)a

Similarly Z—i = ZLZL : g; i.e. Z—Z = f'(uw) %;—j
eg Ifz= (ax + by)n then gz = n(ax + by)n_l. a and g—f] = n(ax + by)n_1 b

O =1 _ - (may) " e
() 2
— <= -
P L) 3y (149
i (m+9)

@ 2 = ten( M'Z3Q)

D2 2

3 ey 2 L—
d™ V\Q\j”t_,(rywj 3‘9 w,'zj 4 Y

M2t yl 4 2%

O v T

mq“\"'}“\z
g_ — e . (2”’&"’@4’0)
3™ -
Lyl 29 +
S (o+73to)
J
D eyte 2t <C>+o+ 22)

MODULE-4 Page 2



MODULE-4 Page 3




