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Total Differential and Total Derivative

If ( )yxff ,= be a function of two independent variables x and y, then

the total differential is defined as
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Differentiation of implicit functions

If ( )yxf , is a function of x and y, and y is a function of x, then

differentiation of f with respect to x is
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Differentiation of Composite functions

Let ( )yxf , be a function of x and y, where x and y are themselves

functions of two other variables u and v, then
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Similarly, if f is a function of u and v, where u and v are themselves
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Worked Examples

1.   If [ ]yyyxef x cossin +=  find the total differential.➨ [ ]yyyxef x cossin +=
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2.   Find the total differential of xzzyyxu 222 ++=➨           222 2,2,2 yzx
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6.   If ( )yxfz ,=  and ,sin,cos veyvex uu == show that
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Squaring and adding equations (1) and (2), we get
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7.   If ( )yxfu ,= where ,sin,cos θθ ryrx == show that
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Adding equations (1), (2) and (3), we get
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Adding the equations ( ) ( )2,1 ×× yx and ( )3×z , we get
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Adding the equations ( ) ( ),2,1 ×× yx and ( )3×z , we get
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11.   If ( ) xyvyxuvufz 2,,, 22 =−==  show that
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Differentiating partially with respect to x, we get
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Differentiating z partially with respect to y, we get
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Differentiating again partially with respect to y, we get
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Adding equations (1) and (2), we get

This is only a SAMPLE page. 
Upon purchase, the gray background will be removed. 

To get your personalized e-book / e-copy visit 
www.interlinepublishing.com or 

www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Calculus 195

2

2
2

2

2
2

2

2

2
2

2

2

2

2

42484
u

z
y

u

z

v

z
y

vu

z
xy

u

z
x

y

z

x

z

∂

∂
+

∂

∂
+

∂

∂
+

∂∂

∂
+

∂

∂
=

∂

∂
+

∂

∂

u

z

v

z
x

vu

z
xy

∂

∂
−

∂

∂
+

∂∂

∂
− 248

2

2
2

2

( ) 








∂

∂
+

∂

∂
+=

∂

∂
+

∂

∂
2

2

2

2
22

2

2

2

2

4
v

z

u

z
yx

y

z

x

z
                                                   

12.   If ( ) xyvyxuvufz 2,,, 22 =−== , then prove the following
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Squaring and adding equations (1) and (2), we get
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