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Implicit Differentiation: el 4didal)

In some cases, it is difficult to solve y = f(x), so to find :—x for such cases,
implicit differentiation will be use.

Examplel: Find % of the function y? + x2 =1

Sol: 2y ==+ 2x = 0

d
ZYE=—2.X
a_ -
dx 2y’

Example2:Find the Implicit Differentiation of the function
2y = x? 4 3xy? at x=1, y=2

(Or) Find the slope of the tangent line at the point(1,2)
d d
Sol: 2— = 2x + (3x*2y*a) + (y? = 3)

d d
2——=2x+ (6xy£) + (3y?)

Zd 6 d—2+32

2-6 )d—2+32
xXy) g = 2% (3y“)

d 2x+3y> 2+x(1)+3x(2)* 14

dx  2—-6xy 2—-(6%(1)*(2) -—10
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Example3:Find %for y3+yt—-5y—x*=-4

32d+2d 5d 2x =0
Yoax TV ax dx %7

d 2
E(By +2y—5)=2x

d _ 2x
dx  (3y2+2y-5)
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H.W:
1) x? —y2 =10 2)x?+y*—4y=20 3)3x>—xy=4
4) x?y +3xy®-x =3 5) (x? +3y2)35 = X 6) sin(x%y?)=x

7) For x*y + xy® =10, evaluate dy/dx at the point (2,2).
(Or) Find the slope of the tangent line at the point (2,2)

8) Given x?/3 — y2/3 —y =1, find the equation of the tangent line at the

point (1,1).
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The Chain Rule Al 33513
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If y=f(u);u=g(x),and the derivatives Z—z and both Z—Z exist then the
composite function defined by f (g(x)) has a derivative given by:

Exl:Lety =vu?+1,u =i+ x2, find %.
Sol: 2 =%, 4t
dx du dx

d 2u u du 1
&= = — = ——=+4 2x
du  2vVu?2+1  Vu?+1 dx x2

1
dy 2u ( 1) (}‘HCZ)
— =% =
dx  2vu? +1

2

JGre) 1

Ex2: If y = (3x% — 7x + 1)?, use the chain rule to find Z—i’.

1
= *(2x — =)

X

Sol.: we may express y as a composite function of x by letting:

y=u?andu =3x%2—-7x+1

So, =L, M _ 524 (6x —7) = 5(3x% — Tx + 1)*(6x — 7)

"dx  du dx

H.W:
l—find%atx=—1 ify=u3+5u—4andu = x? + x.
2—find2—zatx=2ify=2u2+3uandu=2x2+3x—1.

3-find 2 ify =2u? and u =22
dx X
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Derivative of Parametric Equations ) 333aall J) glf diidia;

If y = f(t),andx = g(t), and the Derivative % : %both exist, then:.
dy

d
e

dx dX/dt

Examplel: Find % of the functiony =t?> —1,x =2t + 3

Sol:
dy
dy /dt

dx dx/dt

d
Y/e=2t and 9/, =2

d 2t x—3
2

dx 2

i 4%y 3 2

Example2: Find ) ify=t—t>and x=t—t
Sol:

dy_1—3t2_t_x—3

dx 1-2t 2
d’y  (1—2t)* (=6t) — (1 —3t?) * (—2)
dx2 (1 —2t)2




