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Trick and Tips "

e
* If the integrand has two factors ie the
oolynomial and the trigonometric function

or transcendental function then substitute u
= the polynomial

* |If the integrand has a factor trigonometric
function and transcendental function then
substitute u = the trigonometric function or
u = the transcendental function



Examples U

Use the integration by part for calculating this

integral
(1). j (x —2)cos 2x dx

1
2).| (xz +1)e"dx
0
(Byje_xcosxdx

1
(4). [In(x+2)dx
-1



Trigonometric Integral "

We calculate integral of f(x) with integrand
f(x) is represented by

1. Sin"x, cos"x

. SINMX cos"X

. sin (ax) cos (bx),
. sin (ax) sin(bx),
. cos (ax) cos (bx)
. tanMx sec"x,

. cot™x csc"x
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v
jcosn X dx & jsinn X dx Telkom
1.Let nis odd. Then

— Represent cos" x = cos x cos™!x and sin" x = sin
X sin™1x
— Use sin?x + cos?x =1, d(sin x) = cos x dx and
d(cos x) = - sinx dx
2.Let nis even. Then
— Use cos2x =2 cos’x—1=1-2sin’x or

— Represent cos"x = cos x cos™x and sin"x = sin X
sin"1x then use integral by part for calculating
this integral



Examples U

Calculate this integral

(1).j c053xdx
% 2

(2). J' sin®(2x)dx
0

(3).jcos4(3x) dx
% 5

(4). j sin™ xdx
0



U

sin™ xcos" xdx Telkom

1. nis odd, substitute u = sin x, identity :
cos’X = 1 — sin?x

2. mis odd, substitute u = cos x, identity
: Sin%x = 1 — cos?x

3. m and n are even, use identity to
reduce the powers on sin and cos,
identity : sin’x =% ( 1 — cos 2x) and
cos’x =% (1 + cos 2x)
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Calculate this integral

(1).j cos® X sinx dx

(2).jcos4x sin3x dx
% 4 3

(3). j sin”™(3x)cos(3x)dx
0

7

4). sin —cos dx
(4) j ; ;



"

* Use this identity

sin(ax Jcos(bx) = % [sin(a + b)x + sin(a — b)x]

sin(ax )Jsin(bx) = — % [cos(a +b)x — cos(a - b)x]

cos(ax Jcos(bx) = % [cos(a +b)x + cos(a - b)x]
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Calculate this integral
(1)._[ cos3x sinZ2xdx
X
2). | sinx sin— dx
2). | :

s
(3). j cos(2x)cos(4x)dx
0
2
(4). j sin—cos xdx
0 2



"

jtanm x sec’ x dx &jcotm X csC X dx Telkom

1. m=1and n =0, substitute : d(cos x) = - sin
X dx and d(sin x) = cos x dx

2. m=0andn =1, substitute : d(sec x ) = sec
X tan x dx and d(csc x ) = - csc x cot x dx

3. m>1landn=0orm=0andn>1, use
identity : tan?x = sec’x— 1 and cot?x =
csc’x — 1
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Calculate this integral
(1). | tanxdx (5. tan® xdx
(2).jcotx dx (6)-IC0t3X dx
(3). [ secx dx (7).jsec3x dx
(4).jcscx dx (8).jcsc4 « dx
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jtanIm x sec” x dx Telkam

1.nis even, substitute u = tan x,
identity : sec’x =tan’x + 1

2. m is odd, substitute u = sec x,
identity : tan’x = sec’x—1

3. mis even and n is odd, reduce to
powers of sec



"

j cot™ x csc” x dx Telkam
1.nis even, substitute u = cot x,
identity : csc’x = cot’x + 1
2. mis odd, substitute u = csc x,
identity : cot’x = csc’x—1

3. mis even and n is odd, reduce to
powers of csc
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Calculate this integral

(1).j tan3 xsec4 X dx

(2)._"cot3 X csc3 X dx

% 3
(3). j sec” x tanx dx
0

7

(4). j cschcotxdx
s
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Trigonometric Substitutions o

* This method can be used for calculating
integration with integrand has a factor of

1).va2 —x2

(2).\/a2 +x2

(3)./x2 — a2




Trigonometric Substitutions "

(1). Substitute x =asint =

\/a2 —x2 —acos t,dx=acostdt
(2).Substitute x =a tant =

2

\/a2 +x2 —asect,dx=asec” tdt

(3).Substitutex=a sect =

\/x2 —a2 —atant,dx=asecttantdt



Examples 9

4
a.[oxZax @ ]N16-x7 ox

J & :

(2). dx (2). j

1+X2 \/fxz 2 ~1
}/ dx

Q). |

X —4)/ Y j (4 9x )2
\/H—X (4)-}}ﬁ(1—2x2)%dx

712
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(4). ]




Integrals involving ax? + bx + ¢ "
e

Integrals that involve ax? + bx + ¢ with b # 0
can be solved by

1. Substitution u=x+b/2a,ie:
ax?+bx+c=a(x?+b/ax)+c
=a (x? + b/a x + b%/4a?) + c — b?/4a
=a ( x+ b/2a)? + c—b?/4a

2. We have a simple form au? + d and then
trigonometric substitution can be applied



Examples Tegm

(1).

j 2—6x+13
(2). dx

J 2+6x+10
(3)I X+3 dX

\/x +2X+2
(4). j >

1V4x—X



Integral of Rational Function o
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* The function f(x) = P(x)/ Q(x) is Rational Function,
ie : P(x) and Q(x) are Polynomials.

* |Integral of f(x) which is rational function with
degree of numerator, P(x) less than degree of
denominator, Q(x) can be solved by the possibility
of factor of the denominator, Q(x) :

— Q(x) have linear factor ( repeat and non repeat
factor)

— Q(x) have non linear factor ( repeat and non repeat
factor)



The Linear Factor o
1.Q(x) =(x—9l) (x—9g2)...(x —gn)

Al A2 An

X —ql | X—Qq2 h X—qn
2.Q(x) = (x—=ql)* (x—q2)>.
A B C D E

f(x)= + + + +
x—ql (x—ql)2 X—q2 (x—q2)2 (x—q2)3

f(x) =




Examples Te}gm
dx (x2 +1}jx
1). (5).
()jx2—4x—5 jX2—4X—5
x% —5x +6 Y2 _y_6 "
2x2 +3 2
3).[ dx vAT PR
X(X—1)2 ( ) I(X_l)B X
2x2 —2x-1 2
(4)J’ dx 3). 2X -|—3X-|—3d
32 8). T



The Non Linear Factor w
1.Q(x) = (x?+ gl) ( x? + px + g2)

A +Bx C+Dx
f(x) = 5 +—
X“+gl x

+pXx+q2

2.Q(x) = (x?+ql)? (x*+ qg2).

A + BX C+Dx E+Fx
f(x)= +

x2+q1 (x2+q1)2 X +q2)
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* Selesaikan Integral tak tentu berikut

Jrii"f x-2)

16 +x2 j x2 —Adx+3




Examples

3x +x+9
(). <+ d
j(x +1 x2+4) "

2)j(

X\X +x+ﬂ

3x +12x + 2

e "

4x + 2

(4). dx
j x* +2x3 +x2

"
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Integrals Involving Rational Exponents "
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* The method can be used for calculating integrals
with integrand has rational power of x

— x/n substitute u = x/.

— x1/mand x¥/m  substitute u = xt/mn

. Examples:
(D). [ x+/x—2 dx

\/7

dx

(3).-“\/;4—:\%/;




Integrals involving Rational Expressions in sin U
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* We will calculate the integral of f(x) in form of
rational expressions in sin x and cos x

e Substitute :

— \E=tan1/z}<anddu=1/zsec21/zxdx,-rt<x<n and

—sinx=sin2(%x)=2sin%xcos % X
—cos X =cos 2( % x) = 1- 2sin? %2 x

u COSX_l_u2
1+U2 1_|_u2 .

SinX =




Examples Tegm
(1
)jl+smx
7T
dx
2). |
V 1—cosx
2
3).
sinx + tanx



University




