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Evaluate the following integrals:
Question # 1

_[ —2x
Nl

Solution
Let I:J. —2x dx
V4-x
Put t=4—x> = dt=-2xdx
dt -1
So I=|— =|(t) 2dt
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Put t—x+2 = dt=

so I'= Iz 2432
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Question # 3

2
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Solution
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Important Integrals
Since %Tan_1 (ﬁj S—

a a’+x°
By Integrating, we have
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Question # 2 L
J dx _J'——d
C+4x+13 Inx x
Solution Put t=lnx = dt=ldx
X
Let I= J— 1
x> +4x+13 So Izj'-dt =In|t|+c
dx 4

- I X+ 2(x) (2)+(2)*—(2)* +13
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Question # 5
J-5
e +3
Solution
o
Suppose I = J. 13 dx
Put r=e¢"+3 = dt=e"dx

So I=I%:In|t|+c

ex+3‘+c

=In

1
= 2(tanx)? + ¢ = 2Vtanx + ¢

Question # 6

x+b iy

()c2+2bx+c)E
Solution
Let Izj.Lbldx
(x2+2bx+c)E
Put t=x"+2bx+c
= dt=(2x+2b)dx = dt=2(x+b)dx

N %dt=(x+b)dx

So I:JM :lJ't 2 dt
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= (x2 +2bx + c)i +¢
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Question # 7
2
sec” x di
Jtan x

Solution

sec’ x
Let I= dx
'[\/tanx
Put r=tanx
dt -1
So I=|— =\t 2%dt
o

e 1

= dt =sec’ x dx

t? 12
= +c¢ =— +c
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Important Integral
Jsec& Jo - J- secO(secH+tan )
secd+tand
_ j sec’ @+secHtan @
secd+tand
_ J~ sec@tan 6 +sec’ 8
secd+tan @
Take t=sec@+tané

= dt= (sec2 0 +secHtan 9)dt9

So [secd dez'f%dt
:ln|t|+c

=ln|sec9+tan9|+c

= Jsecé? d6:1n| secH+tan9|+c

Similarly
jcosecé’ do = ln| cosecé’—cot6|+c

See proof at page 133

Question # 8
(a) Show that
dx =In|x+vVx*-a* |+c

e

(b) Show that
2
a’ —x*dx za—Sin_lﬁ + z\/012 —x*+c
2 a 2
Solution

(a) Let

dx

Put x=asecd = dx=asecOtanf db
asec@tan @ d6

So I=
J.\l(asec@)2 —a’

asec@tan @ do

=‘[1/a2 (sec2 6—1)

_Iasecetanﬁ do

a’ tan” 0

* 1+tan’ @ =sec’ @
_ asecaﬁt;ellln: do _ Isec 6 4o

:ln| sect9+tant9|+c1

sect§’+\/seczt§’—l‘+cl
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X, |x -
=In|=+,[—5-1]+¢ x=asect
a a X
—=sect
x| | -d 4
=In|—+ —|+¢q
a a
x Nx¥'-d
=In|—+ +¢
a a
x+vx' —a’
=In +¢
a
=In|x+vx*—a’ |-lna+c
=In|x+Vx*—a* |+c

where c=-Ina+¢

(b) Let I =+ a®> —x*dx
Put x=asin@ = dx=acosf@db

So I:J\/az—azsinzﬁ-acosﬁ do

=7[Ja2(1—sin2 9) -acos@ do
=J.\/a2 cos’ @ -acosb db

:jacose-acosﬁ do

+1—sin’ f=ccs’ @

ZaZICOSZHdH . cos’ 9= 1T 00826
2
= ,[Md 5 J 14 cos26)d6

a_ sm20
2
az( 2s1n900s9j
—| @+ +c
2
a2
=7(9+sm6 1—sin 9)+c x=asin@
5 2 L =sin6
=4 | sin' 242 1——J+C a "
2 a a a X
sm‘lzzﬁ
2 2_ 2
a X X |la—x
==1S —+—,f +
2 ! a a a’ J ‘
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Evaluate the following integrals:
Question # 9
dx
J—=
(1 +x° )2
Solution

Let [= J‘L3
(1+x2)E
= dx=sec’8db
sec’ @ db

Put x=tané@

1:] 3
(1+tan’ )2

2
M * 1+tan’ @ =sec’ @

(sec’ 6)?
_ J~ sec’8d6
sec’ 6

:J cos@df =sinf+c

:v[ secd

sin @ 1
= -cos@ + c=tan@-—— + ¢
cosd secd

=tan6"; +c

\Jl+tan’ 6

X
= +c

NIE

x=tan@

Question # 10

1
I—Z ——dx
(I+x°) Tan  x
Solution
1

Let I=| ———dx
-[ (1+x%) Tan™'x

_I oL 2, A
Tan ' x (1+x7)
1

1+x° dx

Put t=Tan'x = di=

So I:j%dt =In|r|+c

:ln‘ Tan_lx‘+c

Question # 11

J.,/ii—;cdx
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Solution

Let /= 1+xdx

Put x—smé’ = dx=cos@db

/1+sin9
So I—_[ l_sine-cosé’dﬁ

1+sin@ 1+sind
_I\/l—sme'usme' 0s0df
1+ 6
—J Lz) cos@do
1-sin” @
1+sin @
:J w-cosﬁdﬁ
cos” @
= lzsme-cosﬂdé’ = [ (1+sin6)de
=60-cosb+c
— + x=sinéf
=@0—-+1l-sin“" 6 +c g
. sin” x=
= Sin'x=V1-x* +¢
Question # 12
J- sm6?2 4o
14+cos“ @
Solution
Let I:J.Lezdﬁ
1+cos” @
Put r=cosé
= dt=-sinfdf@ = —dt=sinf8db
—dt dt
So I= =—
1+ J.1+t2
=—tan ' t+c
=—tan"' (cos@)+c
Question # 13
[
a’ —x*
Solution
Let I= N dx
a’ —x*
—aJ. d dx
a’ —x*
Put r=x" then ¢*=x*
di=2xdx = %dt=x-dx
1dt

So Izaj

\/a —l

Question # 14

J- dx
NT—6x—x*

Solution

]:IL
\NT - 6x x2
_J‘J x 2 +6x— 7

J\/ (2 +23)(0)+3) -1 -7)
dx

J-(C+3-16)
:JL
V16— (x+3)°

Put r=x+3 = dx=dt
_dt :J' dx
1617 @) = (1)?
=Sin_l(ij+c
:Sin_l(—x13j+c

Let

So

Question # 15

J- Ccos X
sin x-Insin x
Solution
Ccos X
Let = J -
sin x-Insin x
CcoS X
= j —_— ,—dX
Insinx sinx
) 1
Put f=Insinx = df=——-cosx dx
sin x

So I:J%dt :ln|t|+c

:ln|lnsinx|+c
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Question # 16

J cosx(—ln.smxjdx
sin x

Solution

Let I= Icos (lnsmxjdx
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sin x
:J. lnsinx-cf)ﬂ dx
sin x
Put r=Insinx = df= ,1 -cos x dx
sin x
No do yourself
Question # 17
J~ xdx
44 2x+x*
Solution
Let I=|————
J. 4+42x+x"
J. 2x dx
T2 x4
+ing and —ing 2 in numerator.
7 =l 2x+2)-2 de

20 ¥ 42x+4

1 2x+2 2
== - dx
2’[(x2+2x+4 x2+2x+4j

2x+2
Bl et
jx(x +2x+4) 2 dx
2I X +2x+4 _5 X 4+2x+1+3
:%ln‘x2+2x+4‘— Lz
(x+1)2+(\/§)

1 2 1 1 x+1
=—In|x"+2x+4|—-—=Tan —+c
" Ll s

Question # 19

oo p{ )

Solution

e =] [ -3 ()

X
Put 7= -
u X 5

(15 1 _If1
= dt—(zx 2de = dt= ( 1

N 2dt=(%—ljdx

So I:Icost-Zdt

:2Jcost dt
=2sint+c

Question # 18

J- X
X +2x°+5

Solution
X
Let [ = |————
J x+2x7+5
Put t=x> then ¢*=x"

dt=2xdx = %dtzxdx

—dt

1 dt
So I=|——— =—|——7——
J.t +2t+5 2 J P +2t+1+4

Question # 20
J- x+2

N

Solution

Let I:I

x+2

NS

Put r=x+3 then t—-3=x
= dt=dx

2

SOIJ.

l
(,)5 (t)2 (t)2

= j [(r); 2 | dx
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SECEa R S
Question # 21
| 2
sin x+cos x
Solution

dx

J sin x+cos x

—= smx+cosx
\/5 )

:J. ' 1 I dx

Put cosz—i—sinz
4_ﬁ_ 4
So Izj L dx
sinz-sinx+cos£-cosx
4 4

1

j—ﬂ_dx = sec x—% dx
g et

secC )C—z + tan )C—z
4 4

=In +c

Question # 22

dx
j1. V3

—SInx+-—COoSXx

2 2
Solution
dx
Let =
Jsmx+\/§cosx
2 2
T . 3
COS§_§ & smg—T
dx

. 1:]

/2 . T
COS§SII1)C+SIII§COSX

_J' Icosec x+§ dx
R

cosec x+Z —cot x+Z
3 3
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