SSCE1693 ENGINEERING MATHEMATICS

CHAPTER 3:
INTEGRATION

WAN RUKAIDA BT WAN ABDULLAH
YUDARIAH BT MOHAMMAD YUSOF
SHAZIRAWATI BT MOHD PUZI
NUR ARINA BAZILAH BT AZIZ
ZUHAILA BT ISMAIL

Department of Mathematical Sciences

Faculty of Sciences

Universiti Teknologi Malaysia




OPENCOURSEWARE

3.1 Integration of Hyperbolic Functions
3.2 Integration of Inverse Trigonometric Functions

3.3 Integration of Inverse Hyperbolic Functions

Revision: Methods involved:
1. Substitution of u
2. By parts
3. Tabular method

4. Partial fractions
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REVISION: Techniques of integration
1. Integration by substitution

Example:

aj Sin x
1- cosx

b)j sinx cos *x dx

2 .2
c)jxcosx esinx" dx

2. Integration by parts

Example:

a) [ xcosx dx

b) .' X sin 2x dx
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3. Tabular methods

Example:

a) [ xsec ?xdx

b) [ &3 cos 2x dx

4. Integration using partial fractions

Example:
2) J 23X+2 dX
X" +3X+2
1

dx

e

+2X° +X
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3.1 Integrals of Hyperbolic Functions

Integral Formulae

1. .'sinh xdx = cosh x +C

2. : cosh xdx =sinh x +C

3. .'sechzxdx —tanh x+C

4 [cosech?xdx = —cothx + C

5. _'sec hx tanh xdx = —sec hx + C

6. j cosechx coth xdx = —cosechx + C
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Example 3.1 : Evaluate the following integrals
a) I sinh X cosh x dx

b) I Jtanhx sech 2x dx

c) [ Xxcoshxdx

d) [ x3coshxdx
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3.2 Integration of Inverse Trigonometric Functions

Integration formulae of the Inverse Trigonometric Functions

Differentiation Integration
d(sin‘lx): 1 j —sin"tx+C
dx 1-x2 1-x*

-1 -1 — dx -1
—(cos " X) = j =c0s ~x+C

X 1-x2 J1-x°

d(tan‘lx): 1 I dXZ:tan lx+cC

dx 1+ x 2 1+ X

d(cot‘lx): _ j —dx2 =cot 1 x+C

dx 1+ x 2 1+ X

d 1 _

(sec ™ x) = j X _seclx+C
dx x|\ x% -1 |7 [xx? -1

d(CSC—l X)= -1 I —X et xaC
dx xWx2 -1 |7 [Xx% -1

I innovative ® entrepreneurial ® global



Example 3.2 : Evaluate the following integrals

1
a) [tan”
0

lxdx

. -1
5In X
€

b) |

dx
Vl—xz
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What about

dx dx
jﬂ J-9+x jx\/><2——H)

To find the answer for this question, lets try

dx

Ja2_x2

to solve j

Solution:

Step 1: Factorize a out of the equation
dx

Step 2: Letu = ¥/, then du =1/, dx

_1 adu

V(1 - w?)
du

V(1 —u?)
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Step 3: Integrate the equation and resubstitute u = */
=sin"tu+C
— cin—1(X
=sin" (*/g) + C

Using the same method, we can find the solution for

dx
ja 2 jx\m




Example 3.3 : Evaluate the following integrals

dx
l.a) |
16— x>
2dx
b)
j3+x2

dx
2. a)
jvl—4x2

dx
b)
I4+3x2
dx
3.a) |
J—x2+2x+3
b) dx

x2—2x+2
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3.2 Integration involving Inverse Hyperbolic

Functions

Integration formulae of the Inverse Hyperbolic Functions:

Differentiation Integration
d .. 1 dx |
—(sinh™ x) = I =sinh = x+C
ax 1+ X5 1+ X2
d 1 1 dx
—(cosh™ " x) = I =cosh ~x+C
dx Vx? -1 x% -1
d(tanh_1 X) = L j ix__ tanh 1x+C
dx _x? 1—x2
What about

J ax 9
J4+x 25-x°

To find the answer for this question, lets try

dx

8.2+X

to solve J .
2

I innovative ® entrepreneurial ® global




OPENCOURSEWARE

Solution:

dx

Step 2: Letu = X/, then du =1/, dx

_1 adu

JA + @?)
du

\/(1 + u?)

Step 3: Integrate the equation and resubstltute u=%x/4
=sinh ™ u+C
= sinh™*(*/) + C

Using the same method, we can find the solution for

J‘ dx J‘ dx
a’ —x* \/xz—
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Examples 3.4:

1. Solve the following:

dx
a)
J.\/3)52 +2

b)_[

x\f9 4x

dx
)
) j\/2(1:—.'«3)2+1

dx
d)j
\/x2+4x+3

2. Show that [ dx=+/x* +1+sinh 1 x+C.

Vx2+1




