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Implicit Differentiation: dledall diidal)

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

Examplel: Find ;—x of the function y? + x% =1

Sol: 2y~ +2x =0

d
ZyEc:—Zx
4 _ -2
dx 2y’

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

(Or) Find the slope of the tangent line at the point(1,2)
.h d _ a 2
Sol: Za— 2x+(3x*2y*dx) + (y“* 3)

d d 2
Za —2x+(6xydx)+(3y )

Zd 6 d—2+32

d
_ — 2
(2 — 6xy) Ix 2x + (3y9)

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

dx  2—6xy 2-(6+(1)* () —10
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Example3:Find dix fory3+y2—5y—x*=-4
2__ —_— 5 — - =
3y p + Zyd 5 q 2x=0
d 3y°+2y—-5)=2
1By t2y—-5)=2x
d 2x
dx (3y2+2y-5)
H.W:
1) x?—y%=10 ) x*+y2—4y=20 3)3x*—xy=4
4) x?y +3xy*-x =3 b) (x2+3y2)35 =x 6) sin(x’y?)=x

7) For x®y + xy® =10, evaluate dy/dx atthe point (2,2).

(Or) Find the slope of the tangent line at the point (2,2)

8) Givenx?/3 —y?/3 —y =1, find the equation of the tangent line at the
point (1,1).
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The Chain Rule 4wl 3o\l
If y=f(u);u=g(x), and the derivatives % and both % exist then the
composite function defined by f (g(x)) has a derivative given by:

Exl:Lety =vu2+1,u =i+x2, findZ—z.
Sol: & = &, &

“dx du dx
dy 2u u du 1
du  2vVu?+1  Vu?+1' dx x2 +2x
1, 5
dy 2u 1 (} +x ) 1
B B 1y ol
dx 2vu?+1 x?

Sy ¥

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

Sol.: we may express y as a composite function of x by letting:
y=u?andu =3x*>—7x +1

dy _dy du_ o 2 —7) = 2 _ 4(6x —
So,dx—du*dx—Su * (6x—7)=5@Bx*—7x+ 1)*(6x—7)
H.W-:

1- find %atx =—1lify=u>+5u—4andu=x%+x.
2- find %atx =2ify = 2u? + 3uand u = 2x% + 3x — 1.

3-find 2 ify=2u? and u=21
dx X




