
Math 10350 – Example Set 06C
Section 3.8 Implicit Di↵erentiation

including Logarithmic Di↵erentiation

1. Find the derivative of the given functions:

(a) (2x+ 1)cos(e) (b) (2e+ 1)cosx (a) (2x+ 1)cosx

2. Find the equation of the tangent line at the point P (1, 2) on the circle x2 + y2 = 5 by solving for y as an
appropriate expression of x.

Remark: For a general relation between x and y, it is di�-
cult to write y as a function of x. For example, x3+y3 = 2xy.
To find the slope at R(1, 1) on the curve using the above
method, we need to find explicitly g(x). This is very hard!!

We say that y is an implicit function of x. To find
dy

dx
in

such situation we employ a powerful method called Implicit
Di↵erentiation.
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3. Verify that the point (1, 1) is on the curve x3 + y3 = 2xy. Find (a)
dy

dx
, (b) the slope of the curve at (1, 1),

and (c) the point(s) on the curve where the tangent line is horizontal. (b) y = �x + 2; (c)
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4. Find
dy

dx
if cos(xy) = x+ y2.

3

1(a) y = (2x + 1)costhis is a
(c) y = (2x+1)in

constant
chain

chain => power rule we don't know how
rule

to derive y : x
Y

Y= (cosies) · (2x+1) Cos1e)-1(2)
y = (2x+1)c5X

(n(y)= (n)(2x+1)csx)

(b(y = (ze + 1)c5X In(y) = cosx. (n(2x + 1)chain
this is a rule

eCconstant
=- y =diy= a Ina chain

cosx .(n(2x+1

Y = & chain + product

Y'= (2e+1)In (2e+1) · [sin(x)]
COSX now we can derive

=
- Sin(x).In (ze+1) . (2e+1) cosx.(n(2x+1)

Ye · [sinx>(n(ux+1) + 2+cosx]



x +y= 5

we need to find y we need to find f'(x ,) : tangent line:

Y= 5 -x
Y'lk=-s y- f(x,)= f'(x .

)(X - X,)

Y= = 5-x2' Pliesintheentere

y= 5-x" = (5 -x2)"2 =-I y - 2 = - z(x - 1)

y= z(5-x4)-"2(-2x) =- y -z =
-Ex + E

+ 2 + 4/2

y = - EX + E
y = - x(5 -x)" - Sx

3. Verify (1
,
1) is on the curve

x+y = 2xy
(13+ (1)= 2(1)(1)

1 + 1= 2

2= 2

~

(a) Find a (b) Slope at 11
,
1 (c) Horizontal slope warning! the point

2y -3x
x+ y = 2xy Y=23 0=y = 3y2 -2x must satisfy this
3x+3xy' = (2)(y)+ (y)(2x) 0: 2y -3x · be on the curve

3x +3x2y = 2y + 2xy = 2 3x2= 24 ex. (1
,
) is not on

-3x2 -2xx' -3x2 -2xy Ex= Y slope is O the curve

3yy' -2xy = 2y - 3x2 :
y'(3y-2x)= 2y -3x x+ (Ex)=2x(x) satisfies curve

y=
2y -3x =- 1 B3x2 -2x

0= x3(2-X
X=0 2- = 0

2 =27
16 3

27 = X

cos(x y) = x +y ()" = X

implicit differentation:

-Sin(xy) .[(1)(y)+ (y)(x)] = 1 + 2y-y X = 0, Y = 0
,
12

-ysin(xy) - xy'sin(xy) = 1 + zy.y
+ysin(xy) - Zyy +ysin(xy) -zyy

-2yy' -Xy'sin(xy) = 1 + ysin(xy)

Y'l-2y -XSin(xy)) = 1 + ysin(xy)

Y:SIMIX



Math 10350 – Example Set 06C
Power Functions, Exponential Functions, and Mixing them.

1. Determine whether the following functions are of the form [f(x)]n, ag(x), and [f(x)]g(x) where a and n are
constants, and f(x) and g(x) are functions of x. Find their derivatives.

a. y = (2x2 + 5)e
2+3 b. y = (2x2 + 5)e

x+3

c. y = (2⇡2 + 5)x
2+3 d. y = (sin(e) + cos2(e))x

2

e. y = (sin(e) + cos2(e))⇡
2

f. y = (sin(x) + cos2(e))e
2

4

power exponential implicit

constant [f(x)]
" hasx [f(x)]g(x)

has X has X

Y= (e+3)(2x2+5)e2+2

(n(y) = (n)(2x*+3)e
* +3)

In(y)= (e
*

+3) · In(2x2 +5)

↑Y= (e) .(n(2x+3) +(2+s)(e
*

+3)

y' = y . (e* (n(2x2+5) + (e
*

+3)(z +s)]
↑

you can plug
in y= (2x+3)ex+3

has X g(x)
hasX

constant A constant ag(x)
chain chain
↓ rule rule I

Y'= (2+
2

+5)*+3(n(2++3) . (2x)
Y'= (siniel + coses)

* In (sinles+ cossel) . (2x)

constant

constant constant
constant A

M

has X [f(x)]n

Y' = 0 derivative ofa

y =e(sin()+cosese!constant is

always zero


