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This e-book , Integration, is prepared to assist students in
understanding the fundamental concepts of Calculus 1, particularly the
topic of Integration. The targeted users for this module are students
who are enrolled in the MAT 183 -CALCULUS 1 course.

This e-book focuses on several important topics related to
integration,including basic concepts of integration, indefinite integrals,
definite integrals, and basic techniques of integration. These topics are
essential in helping students develop a clear understanding of calculus
and its applications in solving mathematical and engineering-related
problems.

The contents of this e-book are arranged according to the syllabus and
lesson plan of the MAT183 course.Mathematical formulas, explanations,
and examples are presented based on the subtopics covered during
lectures.In addition, several practice questions are provided to help
students strengthen their understanding and improve their problem-
solving skKills.

It is hoped that this e-book will serve as a helpful reference for students
in revising important concepts and supporting the teaching and
learning process of Calculus 1.
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powler rule

4
@ example 1 : J; Vx + 3dx
Step 1 : Change the square root to a power

4 1
f (x +3)2 dx
1

Step 2 : Apply the power rule

i 3
REMEMBER! (x + 3)2}

+b n+1 —
f(ax+b)" dx = (ax + D) -2

a(n+1) - 3
= (x +3)2]
Step 3 : Substitute the limits : _ [i

2 3 2 3
=§(4+3)2—§(1+3)2

=3 (M2 =34 e
=2 (747 - 8) m

example 2 : f{ﬂx + 2)% dx %

Step 1 : Apply the power rule

The poweris4,s0: 44+ 1=

Because the coef ficient of x is 3, divide by 3 g
{'h' + -’3}5 ﬁ

- 3(9)




Evaluate the following using power rule.

& 1
irani
g"l.,-5;|lf+j.

dx

3
2. J- (2x + 1)dx

2

3. fVx+5dx
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Logurithmic rule %\4/
5x*

xample 1 : J' dx

x3 43

Step 1 : Identify the denominator
f(x)=x>+3
f'(x) = 5x*
Step 2 : Apply logarithmic rule

=In|x5+3|+C

example 2 : 3x2 + 4x
fo + 2x%2 45 X

Step 1 : Identify the denominator
f(x)=x3+2x2+5
f'(x) = 3x? + 4x
Step 2 : Apply logarithmic rule
= [n|x3® +2x? +5|+C

| R e e



Evaluate the following using logarithmic rule.

P 4x
1 dx .
J-l—Exl 212x2+5d““'
- 1 - 1 3
ax” + 3x3 —x 1 6 .
3. f dx < fﬁ(ﬁ“‘“)dl

43
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exponentlLil rule

xample 1 : f(ezf + 3)%e** da

Step 1 : Expand the bracket
(e** +3)* = e*™ + 6e°* +9

= [(EM + 6e** + 9)e**

_ =
Step 2 : Multiply e?*
= [(e"‘x + 6e** + 9e%*)dx m
1 6 9

=—e +—e +-e+C
6 - 2

EE:ﬂ—l—E

example 2 :f dx

Step 1 : Move the constant gﬂutside

1
_ 3x+2
==]e dx
3!
Step 2 : Apply exponential rule
1

| g
_ gl(geﬂﬂ) +C a
= e 4 -y

L

| R e e




Evaluate the following using exponential rule.

1 1 E3I+1
1 J- TES Pyl 2 J- [ ]dx
—1 ol 3

- 5 1 o372
] J'(e )7 4 J’(w 3 )
e X

E.Ex
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trigonomekric ruLt:k

6cos3x — 8
xample 1 ZFindf dx.

cos?x
8
= f (ﬁcosx— 5 )dx
COS%Xx

= f (6cosx — 8sec?x)dx

= 6sinx—8tanx + C

Evaluate f sec x tan x + sin 3x) dx
example 2 : ( ) m
Step 1 : Integrate each term

cos 3:!::] z

6
3 g
Step 2: Substitute the upper limit

n cos(3%)
= [secz——3
Step 3 : Substract the lower limit
cos(3(0
- o220 C
T ‘?"E COs m
= [seca— CDS; 6)] - [sec(}- (z(ﬂ)) %

TAKE NOTE !!

= ISE‘CI —

T 2 T
sec—=—,cos—=0,sec0=1,cos0=1

5ol |-

= 0.4880 g

| =R = ==




Evaluate the following using trigonometric rule.

: sec?x
J (3+tanx)?

I.J.(sin 8x — e + 1)

T

B.J‘ﬁsecfz.r) tan(2x) dx 4. [[ng + sec”(2x + 1)] dx
i J
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Gvnf()f\/mdru e tje seond fundamental
theorem of calculus to find f'(x) m
1
{1)5’{1)——&?1 -1 @
(2) g'(x) = —11‘2
1 ,{
o o
(3) f(t) = Y1 +1¢
V
{4]fH{I]—J1+{ =) %

(5) f'(x)=fglx)g'(x)
1
,}1—'__ (_I_E) \
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Exercis

B2

(3t% + 5)dt.

iven f(x)

-

A Iy

amenta

i
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=
-
L
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L
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Jrna X

5

~a

~
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'b) Hence, evaluate f'(1

p—
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Let f(x) = J —dt. :

o
£
m
—t

(a) Find f'(x)byusing 2™ Fundamental Theorem of Calculus.

]
e

Y Eimd £+ 'I.l.]hﬂﬂ‘ll" — 1
f.l.l.-f I.rl-‘r 'l...n'ﬁ-_} Fi L [l P, = i -

(L‘j Hence, find the equation of tangent line at the point (1,1

13
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A constant multiplied by the function can be taken outside

‘ the integral.
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Evaluate the following : . nd
5

9 -5

3

3 5 . 8
3.Given [ f(z)dz = —4,FNd 5 [ 57 (2)dal e f(z)dz = 20,6md f(z)de =7
/ [l S P

8 & :
f‘ind/ f(z)dx.
3
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Evaluate the following :

4 4
5.G|ven/ f(z)dz = 7,"1““d / g(z)dz = -3,
04 0

find 3 / 2f(2) - o(2)lde.

0

8 3
6.Given £ (z)da & 12’/ f(z)de — 5, and
0

5 2
7.Given / f(z)dz = 8,/ f (z)dz =3,

0

/ g(a:)d:czﬁ,mnd/ f() + g(a))de.

2

4 7
8.Given/ f(z)dz = 6,/ f(x)dz = —2,
| 4

7 1
/ g(z)dz =5, NndZ/ 3f(z) + 2g9(z)]dx.
7

1
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Evaluate the following :

6 21
1./ f(z)dzip f(a:):{ zhT S 2
° 3z — ;1 > |2

cos2z;x <0

e?Trx >0

2./2 f@ds ip f(2) =4

f4e)




Evaluate the following :

5 5 2 ]
3.Given/ f(z)dz = —5 and/ g(a:)d:c:{ - —1; 0 < <3
0 ) 3r+2; 3<x<H

Using the properties of defiinite integral.find the value of k that satisfies

0

[ B9 @)= kf @)= 2.

5
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Evaluate the following :

4. Given /ﬂf )dz = —4and g(z) = 2s8inx + ]. 0<z<
.Using the properties of definite mtegral 3cosx + 2

find the value of* k that satisfies
/ 29(6) = kf (2o = 2.

T
2
T <

//\

T

— 9. 3
5. Givenf () = ¢ SER 1 Find the value of k i¢ [ £(@)
kr?iz > 1 3

27




Evaluate the following :

i . 92 . T
G.Given/f(a:)dmZS ,and g () = ~snie el O<m<§
0 2003m+3;1<w<7r
.Using the properties of definite integral, [0 2
find the value of k that satisfies / 13g(x) — kf (z)|dx = 4.
T

‘7.Given/4f(:c)d:c—5,,and g(m) :{ 22"‘ ?,g i L i Z
0 RIS

.Using the properties of definite integral, 0
find the value of k that satisfies / [10g () — kf (z)]dz = 6.
1
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| _NOTES | (S (N S NI [ S S S
ook fori the inner function and check wﬁether [
Jagl®eriVative is also present in the integral. ; g

\ ENXAMPLE 1
Evaluate the following : / 22(z” + 8)'dx
SOUUTION;

~ STEP %let w = 7 +
#‘_STEP 2:difflerentiate
STEP 3:substitute| [ i
STEP 4iintegrate J u? L |

sti_tytim

. _{.‘_3.)5 i
ol R T
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Evaluate the following :

S B
1./6w2(2m3+1)5d:1: 2./ w2i5dm

3. /:ce$2dzc 4.

z(z? + 1)*dz

O\[\D

30




Evaluate the following :

2 " CoS3x
i 3 6. d
5./1 (x° + 6)°xdx / (4 sin3z)d x
7./\/ Tx — 6dx 8./(1 — 5z)tdz

31




Evaluate the f‘ollowing 3

9./(2:13 +1)(z® + z + 3)°dz

11./( CatD) |

2+ +4)*

12./sz'n:c(cos:1: +2)0dz

32
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| 5 | | nE | | |
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‘ 3 2 5)% ‘ 2
! i g(a’/&'ﬂ‘ ) _|_ ' | 3‘ 32 TS — =5 —ln|a:| +C ‘
'; ‘n.-'_i?.I_-iI— 5 +E'_ |: ‘-l‘ 3ln|:t:| ' iz A C' s __ s
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EXPONENTIAL RULE  TRIGONOMETRIC RULE
1. >3 iE_l . _1 = _1 B
‘T 5 | , 1| 81:058:1 =€ +z+C
G | T | _ S . s o
—— _2'_E _g_!E M S| (R P | _l_.__ 34+tanzx—+ | S B i
3. ie _+ ;1.::— Er: ; + e Bl
| | | _ e = -
4. —25_ | —|—2\/_:1:‘+ %Eam—i—ﬁ' ‘-l. % % n(2z —i—'l) +C

eh—i—

|

|
SECOMD FUNDAQENTAL OF THEOREN CALCULUS
1.a) f'(x)=1384x" +40x| — i
 b) 424 — ‘ ‘_ 1l

2.a) f'(x) = 2x(6 - xz)ff'n(“" gt |

N b) 108511’1( 3) ‘ ‘ . K 1 !

——2[(2r=1)2 = 1] Er—r—

3"')' f'(')i 5+\/‘3(2m+1] — ‘
b) 2

) yo2 1 1 33 N
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5. 51
6. 11
7.-1
8. -uy
9
8 1l T
4
6 , (6772)
5
7. —166
k= ——
5

9. (w2+x—|—3)6

C
5 +

1 .
6.—5(4—|—szn3w)3—|—010. \/(:1:2—|—9)—|—C'

—1

2 3
7. = —_6)2 1". +C
TG 3(22 + 2 + 4)°
—(1—5z)° 12. —(cosz + 2)’
. C
o +C - 1
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