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Chapter-2 : Derivatives

2.5 Differentiation of Implicit Function

We have been concerned with the case in which y 1s expressed
- explicitly i.e. directly in terms of x. However, there are many cases in whichy
is not expressed directly in terms of x, but its functionality is implified by an
algebraic relation connecting x and y. :

2.5.1 Definition: : -
& - A function in which two or more variables are related to each other but
are not independent to each other is called an implicit function.

An implicit function in x and y is expressed as f(x, y) = 0. For
example: : : _ :
(i)  xXP—y+xy+3=0 (i) X+x*y+y =7

In such implicit relation we proceed as follows

Example 1:

: 2oy
Ifx* + v = 3axy find —=
X’ +y’ =3axy -

Solution: .
Diff. both sides w.r.t.x. :
d d
3x% + 3y i =3a (y.l-*- X. aﬁ]

_3()1!;2 —ay) + 3(y* - ax) gf =0
dv - -3
X oy eax
Example 2: L :
Find gi{ from the equation ax? + 2hxy + by? +2gx + 2fy+ ¢ =0
‘Solution:  Diff. w.r.t.x.

| S0 oy dy _
2az+2h(x.dx+y +2by'.dx+2g+2f'dx.,0

dv _
(h;{+by+f)a§ = —(ax+hy+g)

dy  ax+hy+to
dx © " ixdby f |
Where, hx+by+f#0
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2.6 Differentiation of Parametric Function:

- Some time we deal with the functions in which dependent variable y is
not given in terms of independent variable x rather both of them are functions
~ of an other variable” t” called a parameter. :

Its general form is = f{(t) and ¥ g(t)

In order to differentiate parametnc equations, we ﬁnd at and -djt{ from'
the given equations, then using chain rule find g:{ .
'.91 o,
- dt
"Example 1:
| = | Find%)é when x = a.tz, y=2at
Solution:
Diff. both equations w.r.t.t.
As, x=at ==> %=2at
and y=2at ==> %Xt=2a
dy_dy dt o
_ dx v e
, g gAY
If x=20+1, y=(20+1) Fmddx
Solution: '
Diff, both equation w.r.t. 6 - : ﬂ
; x—28+1 ; y=(20+1)
Sy dy . g
=4(20+ 1)
dy_dy do
dx ~ do X dx

=4(29+1)x%_-
=2(20+1)
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- Exercise 2.3

'Q.: Find g—i of the fallowing:

: 7 :
i xy+y'=2 il §z+§=1
il X%+ P m g iv. x\f1+vy+y\/1+x=a'

v, - x° - 4xy? - 2y2 5);’0v1\/-\/§';/1—;

vii —3y2+7 &y i/m X +y +4=0

ix X - 2xyit2y-®»5 X x3+6xy+5_'y3l
Q2: Fmd—x of the following: |

i ¥ =dax : i, 2 +.)f=xy |
Q3: Fmd—x

i x=t+2, y=2+2
= ii. x=0'-0-1, y=202+0+1

5 - e 2b
fil.  x=af, y==b( —3) v, x=é(1ﬂu, Y"-f"_!,1+tt—

+t

e e T _[ﬁ ] _b(f_
V. X 1+t3 y"'1+t3 V1. =1 z“t,y- 3
= L 2t
Vil gwmoree— g ey

1+t Y7 1+t

=3‘

: ' d
Q4: i Show that if x=a0% y=2a0 then y a:“,' -2a=0

P =
ii. if y=x'+ 2x* , prove that a‘:f =4x\y+1

2 2 :
1-t t dy
= then prove that

Teme e R ¥

i If x =

e
dx .x

=0
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Answers 2.3
: 1
| -y . bix - ; .
e iy == i sl
B0 0 S
_ -J1+y[y+2J(1+x)(1+-y)] 3%2 = 4y?
(iv) ; _ (Wi 3
_ _s/1+x_[x+2 (l+x)(1+y)1 : 8xy +4y+ 15y.
y : :
(vi) “(3 S B iy (viii) -x*/y’
& X9 x2+ 2y
(ix) x -2y '()_‘) T 2x+ 5y2
% - 3x% -y - X(2a%v%=x>)
Q.2 (1) e Fll) . _x_—3y2' (iii) y(y3-—232x2)
s 1
(x+ 1)%\/::-1 _
03 ® 4 (i) 459+1 iy 2@2+0%
: , 20-1 3a -
e 0.1 =~ —=h
(vii) T

2.7 Differentiation of Function w.r.t. Another Function

Sometime we differentiate given funct:on w.r.t. another function

instead of independent variable.
In this case we proceed as follows:

Emmpleehfﬁ

Differentiate x> +8 w.rt. x°+4

Solution:
Let

y=x3 +8

u=x>+4
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