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Math 2413- Calculus I 

Dr. Melahat Almus 

Email: malmus@uh.edu 

 

• Check CASA calendar for due dates. 
• Bring “blank notes” to class. Completed notes will be posted after class. 
• Do your best to attend every lecture and lab.  
• Study after every lecture; work on the quiz covering the topic we cover on the lecture 

immediately afterwards. Retake your quizzes for more practice.  
• Get help when you need help; bring your questions to the labs, or my office hours. We 

also have tutoring options on campus. 
• Respect your friends in class; stay away from distractive behavior. Do your best to 

concentrate on the lecture.  
• If you email me, mention the course code in the subject line. Email is the best way to 

communicate with me outside of class. Teams chat messages are not monitored or replied 
to. 

 

Warm up questions. Answer them before class. 

Question#    If ( ) ( )54 3f x x= −  ,   ( )1f ' ?=  

 

Question#    If ( ) ( )2cos 4f x x=  ,   ( )0f ' ?=  

 

Question#    If ( ) ( )sin 5f x x x=  ,   ( )0f ' ?=  

 

 

 

corrected

7((x) =5(4x-3)4.4

f'(1) =20

f'(x) =2.c0(4X).
- Sin(2x).4

↓

f((x) =1.Si(7x) +X.(((x).5

f((0) =0 +0 =

0



2 
 

Section 2.4 – Implicit Differentiation 

Question: If 2 2 1x y+ = ,  what is dy
dx

 ? 

Consider the circle with equation 2 2 1x y+ = ; we might be interested in finding 
the equation of the tangent line at a point on this circle. How would we find the 
derivative?  

 

 

 

 

 

How do you differentiate implicitly? 

• Take the derivatives of both sides with respect to x. 

• Collect all dy
dx

 (or y' ) on one side. 

• Solve for dy
dx

 (or y' ). 

 

 

 

 

 

 

 

xz +x.y +y3 =

3
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Note: For the terms that contain y  , we need to be careful. Remember that  y  
is a rule that depends on x, but we do not know the specific rule.  

( )2 2d x x
dx

=  (as usual).  

( )2 2d dyy y
dx dx

=   

( )3 23d dyy y
dx dx

=  

( )
use product rule

1 dyy yd x x
d dx x

=  +   

( )
use product rule

2 23 3 232d x x x
d

dyy y y
dx x

=  +   

( )
use product rule

3 2 32 25 215 5 dyy yd x
d

x x
x xd

y=  +   

 

( )
2

use product rule on the first
2

( ) ' ( )

m

'

 ter
1 2

xy y

dy dyy y y y
dx

d x x
dx dx

=  + + +  
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Example: Find dy
dx

  if  3 2 4 6x y xy+ + = . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4x.y
& Implicitdifferentiative
=

=I
take derivatives of↓

bothsides

⑤u+2.2.83 +y+4x. dy) =0
- -
L

2

(2y+4x).85 =
-3x2 - 42

m
↑

- 3x2- 4y

=> de =-+4x
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Example: Given 2 34 2 16x xy y+ − = , find the slope of the tangent line at the point
(2,1) .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 =Δ

= ==

ImplicitDifferentiation dy/cz,
Take deiv. of bothsides: ↓=

3
+x.3yzy- 2.d=

0

⑥x+ (
w
w --

-> 7

3

(3xyz- 2). 83 = - 8x - y

↑ - y3
y =

3xyz- 2
3

- 8.2- 1

=-=>2((2,1 3.2.1 -2

x
=2

=

whatigi
y=1 *

(2,1) m=-Eequator(x - 1)



3x +y+5xy.A - 2.A =0
----

-

2
5xy E - 2A -

- 3x - y

(Sxy - 2).A =
- 3x -y

m
-

A =-y

5xy
-2

A =Δ



4x2 +xy3 - 2y =16

8x +(1.y3 + yzy))-enW 2

Solve gr y

3xyz,y) - 2.y
1
~ - 8x - y5
~

- -

② 1

(3xyz - 2).y=
-8x - y3

I

21 =1x
33

3xyz-2
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Example: Given 2 2 7x xy y+ + = ,  

a) Find the equation of the tangent line to the curve at the point ( )2 1, . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Find the point(s) where the curve has a horizontal tangent line. 

 

 

 

 

 

 

 

 

 

422 +211 +1=7 X ·Y
·" I =7 w ↑

product
=

- -

-

~

Inplicitdiff bothsideone

①

2x +(1.y +x.y) +2.y.y =
0

- --
~-

=> x.y
+2y,y) =

-2x - y

(x +2y). y) =
- 2x - y

y)
- 2x

-y ↳
= -

x +2y
-2.2- 1

2+2.1 4
=>

liEI
-2x-y

, = x+2y

too=0 (& bottom (0)
=>

-2x - y
=0 => y

= -2x
~
--

xz +xy +yz =7

X- +x(- 2x) +(- 2x)
=

7



=> x2 - 2xz +4x
=
=
7

ww -

3xz =7

yz=E=y =I =>
=>y

= -2x

Points:(V, -28)

1-B,2V)
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Check:  

 

 

Example: Find 
0

dy
xdx =

  if    ( )cos 6 2xy x y= + . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Verticaltargative
(x+xy

+yz=7

- IV
&

!

of
a=y

- bottoms (XtoI0]
o = >x(0) =6.8 +2y

1
=2y =3=z
-implicitdifferentiation: -

- sin(Xy). (e.y +x,y))
=6 +2.y

-
->

-ysM(xy) - x.si(xy).y
=6 +2y)

- xsin(xy).y - 2y' =6
+ysin(xy)

-
-

y'( - xsm(xy) -2]
=6 +3(4(xy)

dy
=y=
6 +ysM(x3) dyx=0

&X -(xy)- 2
D= -3
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Example: Given 2 2 16x y− = ,  find 
2

2
d y
dx

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-
~

Simplicit -

diff.

2x - 2.y.y) =0 =
-(yy =

-2x

y=z

I =52 ↓substitute

1
Ide

zz =
*

y

= -...
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Exercise: What if one of the coordinates is not given? 

  Given sin( ) 4y xy+ = ,  find the slope of the tangent line to the curve at x=0.  

 

 

 

 

 

 

 

Exercise: Given 3 22 4xy y x+ + = ,  find the equation of the tangent line when 
1x = .  

 

 

 

 

Exercise: Given ( ) ( )2sin cos 1x y = ,  find dy
dx

. 


