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Learning objectives:

1. Derivatives of power functions: The power rule

2. Taking derivatives of combinations of functions: the constant multiple rule,

the sum and di↵erence rules, the product rule, the quotient rule

Derivative of a constant function

d
dx

(c) = 0 .

Derivative of a power function

d
dx

(xn
) = xn�1 .

Here n can be any real number.

Example 1. Find derivative of the following functions.

1. f (x) = x600
.

2. f (x) = 1/x2
.

3. f (x) = x⇡.
4. f (x) =

100
p

x3.

 

n an nsent

x x

12 x ̅
2 12

f x 6002899

f em da x2 2 x ̅ 223

f x IT 2ᵗʰ
apr sett 5228

1

In x 1.41420.414

F ca k o

ko 2
0 125

1003297100
10497
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The constant multiple rule

d
dx

⇣
c f (x)

⌘
= c

d
dx

f (x) .

Example 2. Find derivative of the following functions.

1. f (x) = 3x4
.

2. f (x) = �x.

The sum rule

d
dx

⇣
f (x) + g(x)

⌘
=

d
dx

f (x) +
d
dx
g(x) .

The di↵erence rule

d
dx

⇣
f (x) � g(x)

⌘
=

d
dx

f (x) � d
dx
g(x) .

Example 3. Find the derivative of f (x) = x8 + 12x5 � 4x4 + 10x3 � 6x + 5.

J

n

f ca 3x 3 Ge x 3 423 1223

fer In x 1 x 1 1 1

f a x 2 5 4x4 lox a s

Sum and difference rule

f ex 8217 12 52 4 4 3 10 3 2 6 1 0

82 60 x 1623 3022 6
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Example 4. Find the points of the curve y = x4 � 6x2 + 4 where the tangent line is

horizontal.

Example 5. The position function of a particle is s(t) = 2t3 � 5t2 + 3t + 4 where s
is measured in meters and t is measured in seconds. Find the time instants where

the particle is at rest. Find the the acceleration as a function of time. What is the

acceleration after 2 seconds?

Find values of x for which d 0

the 423 1221

4 3 12k 0 Use x2 3 0

2 0 or 22 3 0 x 3 D 113

2 09 53 53 are read Points

UH s t 6ᵗʰ lot 13
GE 10 3 0 t 10

YT
101128 101,21 fts

instaints of rest

AA of 6 lot 3 12 10

a 2 12 2 10 14 m s
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The product rule

d
dx

⇣
f (x)g(x)

⌘
= f (x)

d
dx
g(x) + g(x)

d
dx

f (x) .

fang a a 94
flingbe

Example6 Differentiate the function f t JE at bt

f t It 91
Alternatively E bttt

a bt

A art att Is
11F o b Atbt Je

bit
2 the bit as E

E IF 91ft

Example7 If h x x g x and 9 3 5 g 3 2 Find n 3

h ca a 9cal x 1,967

h'ex g x x glex By Product rule

h 3 913 39113 5 3 2 11
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The quotient rule

d
dx

✓ f (x)

g(x)

◆
=
g(x) f 0(x) � f (x)g0(x)

⇣
g(x)

⌘2 .

requiresChate

2
2.51

Example8 Let y 22
2

2 Find dya

11 1 6 p
23 6 2 1 x x 2 3x

2

11 24362
x 223 622 122 6

43 6 2



Example9 Find equations of tangent line and normal line
to the curve y If at the point 1

12 a Tx Te 1 22

1 22 2

1 22
2

Joe 2x 1 2 25 6 2x

52 1T
1 22 251.5m 2x 1 x 422
2521 1 22 2 25 1 22 2

175T
Need slope of tangent at 2 1

me 1ham

Tangent line at 1

1 4 9 1 1 a 1

Hy 2 2 1 2 49 2 1 0

214kg 3 0

Normal line the line perpendicular to the tangent line

Mt Ma 1 MN 1 My 4

Normal line at 1 2

1121 4 4 12 44 1 4 1 4 42 y 41
Hx y 7 0
82 24 7 0



y
Example 10 At what points on the hyperbola xy 12 is
the tangent line Parallel to the line 32 y 0

Diff type in terms of a Slope of 32 9 0

3 14 0 4 3 2
M 3 811

dyn 3

solve for x

kg 12 Y

ᵈa E 12 k 12 a 12cm

122

2
3

Solve for x

12 322 22
123 4

22 4

It 2 12

The tangent is Parallel to 4 32 0 at 2 2 and 2 2


