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Lecture Objective D II{!

- Revision for some integration Rules

- Integration of Basic Trigonometric Functions

- Integration for other functions with Trigonometric Functions

- definite Integration

- Extra Practice
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Basic Rules in Integration

Revising some main rules in the integration
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Rules of Integration

* Basic Integration

Properties:

1. /kdx =kx +C k is a constant

+

2. /.x”ll.x=f+l+(' n# I\

3. /r'd.::/1d.r=/‘_'i=|m+<“
A § A

4. /c" dyr=¢"4+C

5. /kf(,r)dx =k/f(.r)dx k 1s a constant

6. /(/(.nig(x))dx =/[1.r)dx:t/g(.ndx

forx >0
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Example 1 - Finding an Indefinite Integral
Find |5dx.
Solution: |5dx =5x+C
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Example - Indefinite Integral of a Constant Times a Function
Find | 7xdx
, 7x°
Solution: f7XdX =5+l
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Example 5 - Findina Indefinite Intearals

1
a. | —=dx
I 7
4"2
_J't-”zdx =—+C 2Jt +C
b jidx
6x°
1( x3> 1
E[ 3+1J+C 1252 T C
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Basic Rules in Integration

Important Notes for Trigonometric Functions
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Important Notes D iﬂ

Derivative Rule Antiderivative Rule
d . )
—SIN T = COS I fcus;rr.f.-r.: sm r+ C
dx
d ) .
—COST= — SIn I fsm;rrf.-f:: —cosr+ C
dx
- tan = = sec?z fsecz:r. dr = tan = + C
T

d 2
~cotx=-csc’x |[cse’ x de=—cotx+C

dx
d
o sec r = sec rtan = f( sec rtan z)dr = sec z + C
-
d
—CSCX = —cscxcotx f(cscx cotx)dr= —c¢scx + C
d_20l> dcgono dx
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Important Notes D Ilﬂ

Integral Rule General Rule

1
fccus zdr=snr+ C fcc}s{::m:—l— bydr = —sin(ax + b) + C

(r
: : 1
fsm rdr= —cosz+ C fsm(ﬁ:i:—F b)dr = — —cos(az + b) + C
L
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Extra Practice
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Extra Practice — Example 1 D ill
UNIVERSITY ||
Integrate the following function:
f(ﬂsin z — 4sec’z)dz
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Example 1 Solution D 'I“

f(B sin = — 4sec’z)dx

_ fssinxdz—f4sec2xda:

:3fsinxdz—4fsec2:1:d:1:

= —3cosr— 4tan z + C
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Extra Practice — Example 2 D ill
UNIVERSITY ||
Integrate the following function:
fcns(ﬁ:i: — 6)dz
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Example 2 Solution D 'I“

fccns(ﬂj: — 6)dx

1 .
— —sin(2zx — 6) + C.
2
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Extra Practice — Example 3 D ill
UNIVERSITY ||
Integrate the following function:
[ sin zcos’z dx
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Example 3 Solution D 'I“

f sin rcos?z dx

3
COS- T
o
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Extra Practice — Example 4 D ill
UNIVERSITY ||
Integrate the following function:
/ sinJdz dr
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Example 4 Solution D 'I“
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Extra Practice — Example 5
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Integrate the following function:

[ﬁﬁecdztan4md.1:
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Example 5 Solution D 'I“

[ dsecdr tandx dr
D
= —-secdr+C
4
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Extra Practice — Example 6
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Integrate the following function:

ftaﬂI{fI
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Example 6 Solution D 'I“

sin T
ftan:i:d:.': :f dx
COS T

— —lu‘ms:r‘+(?.
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Extra Practice — Example 7 D ill
UNIVERSITY ||
Integrate the following function:
[tzm Srdx
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Example 7 Solution D 'Il]

/ tan dxdx

1
= - In |c055_rc| + C
M ]
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Extra Practice — Example 8 D ill
UNIVERSITY ||
Integrate the following function:
/(sin:r + cosx)® dr
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Example 8 Solution D 'I“

f(sm:n+cn5z)2d:c=f(sinz:n+2sinzmsz+mszm)dm

f((sm T+ cos’x) + 2sin zcosz) dr

=f(1 +2sinz cosz) dr

=f1dr+f2$mmmsxdr
=z+2fsinmmsz:d:s :
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Example 8 Solution D 'I“

=f(1 +2sinz cos z) dz

=f1d:z+f25in:cuszdz
=x+2/sin::cosmdr.

= I+2fﬁill.’l:tﬂﬁ.’l:d:r

=r+sin“z+C
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Extra Practice — Example 9 D ill
UNIVERSITY ||
Integrate the following function:
3/' 1 + cos 2(5x) i
2
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Example 9 Solution D 'I“

1 + cos 2(5x) _ coa 102) d
3/ = dr (3/2)/(1+ s 10z) dz

:(3/2)(/](1.77-1-/(7()6101?(117)

= (3/2)(17-+- /cos lO:t:dz) .
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Example 9 Solution D 'I“

= (3/2)(.1: + /cos IOxdx)

- (3/2)(:c+ / cos 10z dz )

=(3/2)z + (3/20)sin10z + C .
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Extra Practice — Example 10 D II“
VERSITY ||

Integrate the following function:

3
Find [(3x* - x+6]dx.
1
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Example 10 Solution |D|}I

3
Find [(3x* - x+6]dx.
-1

Solution:

3 B 3
J[3x2 — X +6dx =| x° —x2+6x}
1 -1
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Extra Practice — Example 11

Integrate the following function:

4 3
f3 (x+3)= ax
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Example 11 Solution

feolyiegon _
1831 @-gonl Lecture 5 Dr. Israa Lewaa Mathematics 3
a.ln‘.!lﬁllp..l‘m.l.l 35




Extra Practice — Example 12

Integrate the following function:

3

[2(x2 4+ x4 1) dx

2
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Example 12 Solution
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Extra Practice — Example 13

Integrate the following function:
f__zl(sz —w —1)dw
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Example 13 Solution

-1
—— w — — — ”,'
2
/1-9
g 13
T
feolyiegon
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Lecture Summary D II“
VERSITY ||

- Revision for some integration Rules

- Integration of Basic Trigonometric Functions

- Integration for other functions with Trigonometric Functions

- Definite Integration

- Extra Practice
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