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Evaluate the following integrals:

1
1. /—dm
5 +4dcosax

Solution:
1
) I =
Given j5+4cusx
1—t:;u'lZE
COSX = ——
We know that +tan®y

1 1
= J-S + 41:05de - J- (1—tan25) dx

J- 1 +tan”-

= dx
X X

5 (1 + tan? E) + 4(1 — tan? E)

Replacing 1 + tan?x/2 in numerator by sec’x/2,

1 + tan®- sece-
= J- < dx = J-—tzdx
1 + t:;m2 —|— 4{1 —tan2-) tan? - +9
2
Putting tan :u:,f2 =t and sec?(x/2) dx = 2df,
sec?- 2dt
b=
tan2 - + 9 t2+9
[
-7 t2+09
1

We know thatf aZ+x?

zf 1 dt 2(1)1: ‘1(t)+
= t2+9 = 3 daI1 3 C

dx = Ztan~! (E) +c
a a
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2 tanx/2
= —tan ! (—/) +c
;1 3

1
2. /—d:x:
5 —4sinx

Solution:
1
Given I= f S—4sinx
. EtsmE
sinx=—>%
We know that 1+tan®s

[ S
= )5 —asinx 5_4(33:&):{

1+tan2§
z

_J’ 1+ tan 3 i
N 5 (1 + tan? E) —4 (E tang) §

Replacing 1 + tanzxfz in numerator by sec®x/2,

J’ 1 + tan®= J- sec?l
= dx = dx
1 + tan2 — 4 (2 tang) 5 + btan? g —8 tang

Putting tan x/2 = t and sec?(x/2) dx = 2dt,

J’ sec” - 2dt
= dx = J-—
5+ 5t3112— - Btan— 5+ 5t2— 8t
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f;
We know that ’ az+x2

:gf 5 2dt=Z = a2 — | FE
-0 P\ ;

2 1 (9tanz/2 — 4
= —tan +cC
3 3

1
3. /—dm
1 —2sina

Solution:

1
) I =
Given I 1-Z2sinx

) Et;;mE
sinx=——%
We know that 1+tans
[Tt |
= | ———dx = —dx
1—2sinx 1_2( Etan;ﬁ)
1+tsm2

J- 1+ tan 3
= dx
2X) _ X
l(l—l—tan z) E(Etanz)
Replacing 1 + tan®x/2 in numerator by sec®x/2,

1—|—tan -
-5

seczg

dx = J- dx

1 + t::mE -2 (2 tanf) 1+ tan? g — 4tan§
2

Putting tan 1[2 =t and sec?(x/2) dx = 2dt,

J- sec?= 2dt

] e [

1+tan?——4tan— 1+t2—4t
S

STt —4t+1
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Y S S
(t—2)2—(V3)

f;
We know that ¥ x2z-a2

1 xX—
dx=alog 2

X—a
X+a

23
- zj (t—2)21— W 2(%) . (%)

1 - (tanx -2+ \/5)) N
=— c
V3 tanx + (2 +/3)
1 i tan% — "
= —=log [ 4
\/E tan% -2+ \/§
1
4, / —dx
deosxr — 1
Solution:
1
Giuen I= J‘dluc:u::-sm:—l X
1—tan2>
COSX = .
We know that 1+tan®s
[ [ @
= | ————dx = —~_dx
—1+4cosx 144 (1—tan2;)
1+tan z

J- 1 -I—tanzg ;
= X
-1 (1 + tan? g) + 4(1 — tan? g)

Replacing 1 + tan®x/2 in numerator by sec?x/2,

J- 1 + tan? % seczg
= dx = J- - dx
-1 (1 + tan? ‘—;) +4(1—tan??) —5tan?> + 3
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tan> = tand sec?(3)dx = dt

Putting ™ 2 2 ,
sen’ = dx 2 dt
= f 5tan2 = f 3 —5t2
2 j 1 q
N 5 3 e t2 :
5
: | i | a+x

We know that f a'-’—xzdx = 2a

A
5
== f dt=—| — |log FE
= —t2 5 Zf 3
——g
5 5
1 \/—+ \/—tan—
=— +C
\/15
f 1 B 1 \/_+ \/_tan—
= | ——dx= +c
4cosx—1 V15
- 1 ax
5. 1-sinx +cosx
Solution:
1
Giuen I'= f 1-sinx+cosx
. 2tan3 1-tan?s
sinx=_—% COSX =
We know that 1+tan™s and L+tan®;

1 1
= , dx = J- dx
J- 1—sinx +cosx L Etan!—z{ 1—tan2’-z‘

1+tan?> ' 1+tan?
z 2

J’ 1+ tan--
= dx
1+ tanﬁ!—; — Etang +1-— tan?g
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Replacing 1 + tan®x/2 in numerator by sec®x/2 and putting tan x/2 = t and
sec’ x/2 dx = 2dt,

J- 1+ tangg J- secgg
= dx= | ———=—dx
1+tanig—2tang+ 1—t3119§ 2— Etang

2dt
Zfz—zt

1
=J-mdt

We know that

fédx =log|x| + c
J- ! dt = —log|1 —t| +
= | 7—dt=—log C

= —10g|1 —tan§| +c

1 X
w1= J-l — sinx—kmsxdx: —lﬁgll—tanil e
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