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Learning objectives:

1. The definition of indefinite integral

2. Apply the fundamental theorem to find derivatives of certain functions.

3. Apply the fundamental theorem to compute definite integrals.

Indefinite integral

Z
f (x) dx means F0(x) = f (x)

Therefore, we have the following

Z
c f (x) dx = c

Z
f (x) dx ,

Z
�
f (x) ± g(x)

�
dx =

Z
f (x) dx ±

Z
g(x) dx ,

Z
k dx = kx + c ,

Z
xn dx =

xn+1

n + 1
+ c (n , �1) ,

Z
sin x dx = � cos x + c ,

Z
cos x dx = sin x + c ,

Z
sec

2 x dx = tan x + c ,
Z

csc
2 x dx = � cot x + c ,

Z
sec x tan x dx = sec x + c ,

Z
csc x cot x dx = � csc x + c .

Example 1. Evaluate the indefinite integral

R
(10x4 � 2 sec

2 x) dx.

 

i

4 Netchange theorem integral of rate of change Net Change
If a da f x CAdlf

Fla
antidaeoffs Flex doe Fca C

ox 2sec doe lose doe 52secse da

10 x da 2 sec x dx

10 2 Tann C

182 2Tana C 225 2Tanse C
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Example 2. Evaluate

Z
cos ✓

sin
2 ✓

d✓.

Example 3. Evaluate

R
3

0
(x3 � 6x) dx.

1 do ten do

Coto CSCO do

CSCO C

Exerciseof 11 do 11 todofano secodo
do seco do Tanate

said c

Isntdo Iscodo
Coto C

x bx ax x doe 6s doe

v3doe 6 a da

l
6 E E

81 6 1 81 27 27 7 1

27 4 24
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Example 4. Evaluate

R
12

0
(x � 12 sin x) dx.

Example 5. Evaluate

Z
9

1

2t2 + t2
p

t � 1

t2
dt.

a 12 sinx doe

se dx 12 sins die

121 sinse are

122 12 cosse 72 12 0812 Coso

72 12 0812 1

72 1210812 12
Go 12 0812 12 5 0812

5 ESE 1 at EI EE at

2 E E at

2 at 1 Edt E at 2

atli tii.li l
34

2191 211 2,9 in_
I

18 2 2,32 2

4 1 16 78
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The net change theorem
The integral of a rate of change is the net change, that is,

Z b

a
F0(x) dx = F(b) � F(a) .

Example 6. A particle moves along a line with velocity at time t, v(t) = t2 � t � 6

(measured in meters per second).

1. Find the displacement of the particle during the time period 1  t  4.

2. Find the distance traveled during this time period.

111191 With at

fratetraoff Thange inf

displatement from to 2 4 Uct at

t 6 at

t at tot f 6dt 1 1 6 1

I E E 6 4 1

63 15,718 12112 18 3 18 92

distance is rate of change of speed
and speed is the absolute value of velocity

distance in Kt 4 5 Uct at

1014 E t 61
t t 6 1 t 3

12 1 6 3 t 4
E t 6 3 4 2

2 1



1 E t 6 at E t 6 de t t 6 at

t E at
s
t t 6 at

64 El El 64
12 4 31 2 1

10 31 I 6 21 meters


