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3.6: Implicit differentiation .\

EXAMPLE 1. Find y' if the y = y(z) satisfies the equation xy = 5 for all values of = in its domain and
evaluate y'(5).

Solution 1 (b} explicit differentiation):
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dy

EXAMPLE 2. (a) If 2+ y* = 16 find -

ax * L) wWer= o

x tyy =0
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(b) Find the equation of the tangent line to x* + y*> = 16 at the point (2,2v/3).

5—\50 = M ('X"Xc}
waere ™ = \3\ ()L°\

Xo =2 Ye= A3
A (_}_«l _\ -3
o () 25 33
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EXAMPLE 3. Find (cﬂl_y if
2"' e
\6= \6 (X\ :Ed — cot(g;yz) = T COSY

(2= bte(gon)- 5ot
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3+ o () Qx' Y + X %(l‘sl*\‘)>= CobYy + X (- sing)y'
x4 w1u5\><‘§+x'9~‘3‘3‘> =ty — xy! Sinty

4 oY) axyy oy = ymxy Sy
XYy g 0g) + XY siny = opy-3 %" -y~ ot (x:b
y! (2 0 09 +w sinyg ) = Y7 -y o (k)
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EXAMPLE 4. Regard y as the independent variable and x as the dependent variable and use implicit
, . dr .
differentiation to find —, if
dy

X= XlS\ (2® +y%)” = 2%’

A | )+ =iQ(‘s\Y' 3>

3%([ \Q}f 5;3 Ay (vrég' produck Rale
(v

5 (X'L* \37))4 o‘— ['(xl‘:&l_\ \311 = ‘%‘ (ng}@\g) 4 X'L_ 3\31

S(%*‘33 <RXX +32\_ axx 3 +3>(\2s
(0 (R+y*)x ¥ + \0\3(x+‘3) axx'y®+ 3Y"

Y x ¥ - 2xxX = WY 'mk O +y)!
x' ( 10 X (x"%ﬁ"- 2x\3 = 3% 4 —los (% ty Y
25 n'z.__l oy (X'L *S-z.y'
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DEFINITION 5. Two curves are said to be orthogonal if at the poini(s) of their intersection, their

tangent lines are orthogonal(perpendicular). In this case we also say that the angle between these curves

fe T
%SQ.

Illustration: Consider two families of curves:

where r and k are real parameters.

The cuxg\e betwern
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21X + 13\3‘ =0
X +4Y <0

—-— \
my =Wy - X
X . Y
So, WMy =Ty z=-4
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