Chapter 3: Indefinite Integration

EXERCISE 3.1 [PAGE 102
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Integrate the followingw.rt. x : x3+x2—-x +1

SOLUTION
f(m3+m2—m+l]dmzfm3d$—|—f:r2dm—fmdm—l—[1dm
74 23 )

=— 4+ — ——+x+

4 3 g TTTEC

SOLUTION
f(m3+:t2—:1:+l)d:r:zfm3dx+fm2dm—fmdm+]1dm
4 23 2

:I+?—?+$+C
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2
2
Integrate the following w.r.t. x f:r:i2 (1 — —) dx

SOLUTION
2
4
[:1?2(1— —) dr
¥
4 4
=f$2(1——+—)d$
r 2

= f(m2 — 4z +4)dx



:]mgdx—4]$dm+4]1dx

3 2
:3’__4(3)4_43:4_15
3 2

1
= §m3—2m2+4m—|—c.
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4 1

Integrate the following w.rt. x : 3sec?z — — +

r  zr
SOLUTION

f(3sec2m— E—i— a —T)dm
£ mﬁ

:3/sec2$dm—4/ldm—l— fw_%d:r:—'?[ld:r:
T

Rﬂ—%-l—]_

3
—2 41

-7

= 3tanz — 4 log|x| + —Tz+e

2
=3tanz —4loglz| - — — Tz +¢
VT

Exercise 3.1 | Q 1.4 | Page 102

3 4
Integrate the following w.rt. x: 22° — bz + — + —

T >
SOLUTION

f(2x3—5x+i—|—i)dx
T o
3 1 _5
:2[m dm—5[mdm+3[—d$+4[m dx
T
4 2
22(%) —5(%) +3]0g|m|—|—4(%) +c



$4

> 2 + 3loglz| — — +
= — — —& oglar| — — c
2 2 . xt
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323 —2r+5

AVES

Integrate the following w.r.t. x

SOLUTION

[3ﬁ—2m+5
dr
/T

= /3.!7* [39‘:3 —Em—l—ﬁ)dm
3 1 3
= /(3m? — 2y 7 —’rﬁm_?)dm
:3fm%dm—2fm_%dm—l—5/$_%d:c
g+l g+l =g
- 3 5 — 2] ——— | +5|—— | +¢
>+1 —3+1 =gy

= ﬁmgv:ci—élﬁ—l—;—l—c.
T

5
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boles

Evaluate the following integrals : tan2x

SOLUTION

/tmf Tdr = /(EECESJ — l]da:
/SE{:2 rdx — fldz

Ny —¥+6€
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. sin 2
Evaluate the following integrals : | ——dx
COS T
SOLUTIO
sin 2x 2sinxzcosx
f —dz = f dz
cOs T Cos T
= 2 /sin rdx
=-2cosx +cC
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o sin
Evaluate the following integrals : | ———dx
cos® T

/'sin;t d;t:zf( 1 )(sinm)dm
cos? COS T COS T

] sec r tan rdx

sec iy + C.
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cos 2T
Evaluate the following integrals : f —2d$
sin”
.92
cos 2T 1—2sin"x
f—2d$ = ( 5 ) dx
sin” & sin“

1 2sin? x
:f( — 3 )dﬂ:
sin“ sin® x



= fcnsecgmdm — 2/{1&!

= —cotx—2%x+ cC.
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cos 2T

Evaluate the following integrals : /

cos 2z
f — dx
sin” . cos? x

cos’z — sin®
= dr

sin® x. cos?

1 1
= f( — )dm
sin? T cos? r
= f cosecizdr — f sec r dx

=—cotx—tanx + .

2
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o sin
Evaluate the following integrals : /

sin T
f _smz o,
l+sinx

f sin 1 —sinx
= _ X ——dzx
1+ sinx 1 —sinx

sinz — sin®
= dx

1 —sin’zx

sinz — sin®
= dr

cos? x

sin“ x. cos

1+sinx

2x

€T

dz



. . 9
sin sin” x
=[( 5 5 )d:t:
COS* T COS“ T
1 sin &
:]( )( )dm—]tan?mdm
COS T COS T

= fsec:r:tan rdr — [(secgw —1)dz

fsecmtan rdr — [sec2 rdr + [ld:r:

cecx—tanx + x + C.
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tan
Evaluate the following integrals : / dz

secr + tanx
SOLUTIO

[ tanx
dx
secr + tanzx

tanr secr —tanzx
= % dx
secx + tanx sec—tan

[ secrtanr — tan®
— dr

secir —tan’

dx

/‘ sectanx — (sec2$ — 1)

1
= /secmtan rdr — /sec2 ;Ed:r:+/1d:r:
—sec¥x—tanx + ¥ + C.
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Evaluate the following integrals : / v 1 + sin 2zdz



fﬂ 1+ sin2zxdzx

= f\/cosgm—!— sin® + 2sinx cos zdx

& /\/(msm %+ si_n;t:)id:rr

= /(cc:-s;t: + sinz)dz

3 /cosm d:J:—l-fsinmdm

= 5iNX—CO5X + C.
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Evaluate the following integrals : / v 1— cos 2zdz

[\.fl — cos 2rdr
:fv2sin2$d$
= V/Efsin:r:d:r:

= —VvV2coszx + c.
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Evaluate the following integrals : /Siﬂ dx cos 3xdx



SOLUTIO
fsin 4x cos 3xdx

1
= E/sin4x cos 3xdx

= /[sin(ria: + 3z) + sin(4dz — 3z)|d=x

= = /sm?md:ﬂ + — fsmxdx

—cosTa
= Tl —cc:-s;t:-l—c
2 ( T ) 2

Il
= ——cosTT — Ecos:l: + e.

14
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4 H

T+ 2

Evaluate the following integrals : / .dx

f * .dzx
r+ 2

:](m+2)—2.d$

T+ 2
:f($+2_ 2 ).dm
-+ 2 x+ 2

1
:/103:1:—2/ .dx
T+ 2

=x-2logx+ 2|+ c
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dr + 3
. dr

2r+1

Evaluate the following integrals : /



/'4:1*:—!—3
.dz
2 +1
(2 2m—|—1 +1)
2z + 1

2(2 1
:f((m—l—}+ 1 ).d:r
2r+1 2r+1
:2[1dm—|—[ L .dx

2z +1

1
= 2z + Elc:-g|2:c + 1| +e
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2r + 2
3r —4

.dzx

Evaluate the following integrals : /

f5$+2-d3’
3r—4

2(3z—4+2 +2)
:/ .d$

3r — 4




26 1
= (5x)(3) + = §]0g|3:c — 4| +e¢

= (5z)(3) + ?logwm — 4|+ e
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S5z + 2
Evaluate the following integrals:f * .dz
3z —4
5
f m+2.dm
3z —4
5 20
_/E(gm—4+T+2) P
= .dzx
3z —4
_/%(3:1‘:—4)—1-% P
= .dzx
3z —A4
26
5 Mty
:/ e 5) g
3 " drx—d4
5 26 1
=x— § | d;- .d
3/ B me—4 =
26 1
= (5x)(3) + Y E]Dg|3x — 4| +¢
26
= (5x)(3) + ?log|3ﬂ: —4] +e
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r—2
Evaluate the following integrals:f—.dm
r+5



:— 2
/':r .z
ve+35

:[(m—i—ﬁ}—'? 5
v+ .

Im )
:/(m+5)%dm—?f(m+5)‘%dm
C(z+5)T  (z+5)?
3 (2)

1
= S(z+ +5)T —14Vz +5+e¢
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2 — 7
Evaluate the following integrals : / —.dx

vdr — 1

2%— T
2(2.1: — 7]
\/F

4z —1) — 13
-2 (4 ) -

vix —

4x — 1 13
—/( o
Viz —1 v’éia:—l
L e a2 [s—_ 15

.d:rr




1 (43:—1)%_13_(43:—1)% .
om e
1 s 13
E(4$—1)2—IV4$—1+C.
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in 4
sindz

Evaluate the following integrals : /

SOLUTIO
sin4dx

f .dr
cos 2T

/ 2sin 2x cos 2T
= . d$
cos 2x

= Z[Sin2$.d:r:
_ 2(_ cnsZm) e
2

= —C05 2% + C.

cos 2T
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Evaluate the following integrals : f V' 1+ sin bz. dz
SOLUTIO

f\f‘] + sin bzx. dx

= /x/singm—l—msﬂm + 5sinzcosz.dx

= f\/(sinm & cosx}i.dm




= f(sinm + cosz).dx

:/sin;r:d::-:—l-fcosm.dm

2 .. or ha %
=| —sin — —cos — &
b 2 2
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Evaluate the following integrals : fms? zr.dx

Recall the identity cos 2x = 2 cos?x — 1, which gives

5 1+ cos22zx
cos“xr = T

Therefore,/cnsgm.dm

1
= — /(1 + cos2z). dx

—/dm—l——/cuslm dx

— —l— —51112:.!:—|—C’
2 4

Exercise 3.1 | Q 3.09 | Page 102

2
Evaluate the following integrals : / .dx

Vi-Vzis




SOLUTIOM

T
/ﬁ—ﬁm—l—g
2 \/_-I-v"I—F- 5
A\/__ HI—|—3 A\/_+ |'
2(ﬁ+v’m+3)
= .d
.[ z—(z+ 3) =
2
—f(f+ vz +3 )
3
:—E/;t:%dm—E {$+3]%.dm
3 3
2 27 2 (z+3)?
3 (3) 3 (@)+e
——%{m%—l—[m—k'&)ﬂ—l—c.
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3
Evaluate the following integrals:f .dx
Vic—2—+/Tx -5
SOLUTIOM
3
dz
Vit —2—4/Tz—5
3 Viz —2+ Tz -5

.dz

vV Tr — —\HT:B—EX Vie—24++VTr—5
3(\/7:1‘:—24—\/7:1:—5)
:/ (Tz —2) — (7z — 5)

:[(m+ VTz=5).dz

.dx




f(?x—g)%.dm+f(7m—5)%.dm

(fz—2)7 1 (Tz—5)7 1

= ¥ = e Xiog
3 2
2 7 3 7
2 3 2 &
- = (Tz—2)? + —(Tz—5)* +c
21 21
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3 11

if fir(z) =z — —, f(1) = —, find f(x)
T 2

SOLUTIO

By the definition of integral,

x? 32
"2 (2 ¢
x? 3
= ? + E +c {1)
¢ 11 ,
(1) = > ..[Given)
3 11
— 4+ =+t e= ?
7
C= E
-S> T myay
2 22 2
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Integrate the following functions w.r.t. x :

let] = [M_dm
4 i

Putlogx =t

1
oo —.dxr = dt
T

w1 [rar

tn+1

= +c
n+1

1 "
= H—H.(]Dgﬁ)n 1+C.
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Integrate the following functions w.r.t. x :

(sin_l ;1:)%
letl= | —————.d=x
f V1— x?

Put sin”'x = t.
1

—  .dr =dt
vV1—zx?

(log )"

xr



sl /t%dt

o
ol

I

|
.l-
]

ol

+ €.

o | b2 ba|en

(sin_1 :Ir)
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Integrate the following functions w.r.t. x :

1+
Let | = - .dzx
x.sin(z + log x)

] 1 (l—l—:r:)
= . cdzx
sin(z + log ) x
1 1
=/ : .(—+1).d$
sin(xz +logz) \ =z

Putx +logx=t

1
(l—l——).d;t::dt
T
1
.-.I:f _ dt=[cnsectdt
sint

=log | cosect—cott|+c

l1+zx

z.sin(x + log x)

= log | cosec (x + log x) — cot (x + logx) |+ c.
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Integrate the following functions w.r.t. x :

£L. EECE (.'1:2)

tan®(x2)



z. sec? (z?)
Let] = dx
tan®(x2

Put tam[xz) =t

- sec?(x?) x 2x dx = dt
dt
. T, secg(mg)dm >

1 dt

)

= —ft__dt

1 t—%+
= —. c
1
2 —3

= __ _|_c
Vit
—1
-~ e
tan(z?)
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833

Integrate the following functions w.r.t. x
e + 1

Iz
LetI:f c .dr
edr 1+ 1

Pute?®+ 1=t
~ 3e¥dx = dt




= %]0g|e31 + 1| +c
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Integrate the following functions w.r.t. x :

letl= | ——— @™ T dp
(22 +1)

2
i + 2
:]az_tan £, * .dzx
2 +1

Putx + tan Tx = t

(l—l— L ).d;r:dt
1+ 2

1+a2?+1
) gz =gt
1+ 22

212
-. ("“’ s ).d;c:dt
2 +1

2+ 2
C(x2+1)

z+tan 'z



it
-.I:fatdtz = i
loga

a::—é—f,aﬂ 1.

i
loga
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log(sin )

tan(e®)

&I

Integrate the following functions wrt. x:e”.

e®.log(sin e*
Llet] = f g( } .dx

tan(e®)

= /Iug(sin e”).e”. cot(e®)dz

Put log (sin e®) = t
i

" sin(e*)

.cos(e”). e*dx = dt

~e*. cot (¥ dx =dt

52
.-.I:/tdt=——i-c
2

1
- log(sin €*)]* + c.
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e +1

Integrate the following functions w.rt. x 1 ———
e?r — 1



2r |

et +1

Letlz[ .dx
e?r — ]

)
J(F5)=

AEI_E—I
:/dz( )dI

EI _ E—I

- X_oX 4+ ¢ oo ) xr = log|f(z)| + ¢
- logh*~e™ +c "{‘/f(m)'d log|f(x)] + ¢
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Integrate the following functions w.r.t. x : sin“x.cos®x

SOLUTIO
L . 4 3
let] = /51]:1 x.cos” rdr
3 o 4 2
= /sm T.cos” x.cos xdr
= /si_lzf1 ﬂ:(l — sin? ;t:) cos rdr

Putsinx =1t

boiasyde=db

sl /t“(l — t%)dt

= /(f* — t°)dt



- ft4dt— ftﬁdt
5 T

1 . 5 1 .-
= —sin“xr— —sin'  + ¢
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1

" 4x + Hr— 1

Integrate the following functions w.r.t. x

;|
Let| = .dx
= [4:1*:—1—5;1?‘11

11

- d
f 14z + 5z 1)

11
_ f B
4r12 + 5
1 / 48z11
= . d-.'I:
48 4712 + 5

d 12

g 4 _tl_r‘

e 1 ] d:l:( e J).dﬁ
48 4z12 + 5

s 4—18]Dg|4:1:12 + 5| +ec ... [ f '?((;)) dx = log|f(z)| + ¢
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Integrate the following functions w.r.t. x : x°.sec?(x'%)



Let] = [mg.seci(mm).dm

Putx'? =
- 10x%dx = dt
%dx = —dt

1

= —tant + ¢
10

= ita,]:l ;Em) +c
10
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Integrate the following functions w.r.t. x : €309 (x* + 1)

Let | = e3129%* + 1)1 dx

log z*

e

:[ .dx
xt+1

z* logN
= .dx L[ e 9N =N
]:r‘*—kl : :

:_fm4+l
:—/ .dx
4 i+ 1




_ i]0g|m4 +1/+ec .. [ f ‘j:((;)} dx = log| f(x)| + CI

Exercise 3.2 (A) | @ 1.13 | Page 110

vtanx

sin . cos T

Integrate the following functions w.r.t. x :

vitanx
Let | = f - .dx
sin . cos =
Dividing numerator and denominator by cos?x, we get

' Lanx )

I:/((:%.dm

Cosx

[ +/tan x. sec’

tanx

.dx

SEC £

vitanaz

Puttanx =1t

.dx

- sec?xdx = dt

nl= | —dt

= 2x/E—|—c
=2v'tanzx + ¢
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Integrate the following functions w.r.t. x

—1)%
Let] = w—}g.da:
(z2+1)
2_2z+1
=f$ * 5 .dx
(z2+1)
(:1:2+1)—2m
:f 5 .dx
(22 +1)

.dx

_f 2 +1 2x
(22 +1)° (22+41)
1 2
e [
=+ 1 (z2+1)

= |1 - |2 {LEJE]

Inly, Putx? + 1 =t

so2x dx = dt

1
|:] 5 .dm—[t—ﬂdt
r-+1

t_l
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Integrate the following functions w.r.t. x :

(1)
(22 +1)°

2sinxcosx

" 3cosz + 4sin

2

£



2sinxrcosT
Letl = 5 .dx
3cos?z + 4sin” =

2

Put 3 cos?x + 4 sin’x = t

d d

. |3(2cosx)—(cosx) + 4(2sinz)— (sinz) |dx = dt
dr dr

. [- 6 cos x sin x + 8 sin x cos x]dx = dt

s 2sinxcos xdx = dt

dt
| = Y = log|t] + ¢

= log |3 cos?x + 4 sinx| + c.
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1

:,/E+~/§

Integrate the following functions w.r.t. x

1
LetI:f .dr
v+ vad

1
= fﬁ'dm
r2 +x2

Putx = t¢
sodx = 2t dt

b=

Also 27 — (tﬂ) =t

and

baes

3
2

r? = (tﬂ) = 3



|—/ 2tdt

) t+ 43

[ tdt
-2 —
t(1+t2)

1
:2[ dt
1+¢2

= 2tan” | t+ ¢

= 2tan (\/E) + .
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10z” 10%.log 10

Integrate the following functions w.r.t. x :
10* + 10"

SOLUTION

.dzx

10z 10%.log 10
Let | = 5
10" + 10°

Put 10% + x'9 =t

- (10%. log 10 + 10x%).dx = dt

1
.-.I:f?dt:|0g|t|+c

=log | 10* + x| + ¢
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" —1

vV1+ 4z

Integrate the following functions w.r.t. x :



— 1
Let| = dx
v1+ 4m’“
Putx" =t
T dx = dt
dt

xTdx = —
n

f dt
\/7 n

:—f1+u)
1 -

3 |
[~

1
=5, vV1+4z" +c
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Integrate the following functions w.rt. x : (22

Letl = ff(2z + 1)vVz + 2.dx

Putx+ 2=t

oodx = dt

Also,x=t-2
Lex+1T=2(t-2)+1=2t-3

_ /(2t — 3)\/tdt

+ vz +2



= 2. —as +C
(3)  (3)
4 5 3
= E(I—I—Q)E —2(2+2)® +c
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Integrate the following functions w.rt. x : °v/ a2 + z2

Let | = [mE\f a? + 22.dx

Put, a® + x2 =t
sk =t

1
S Xxdx = —dt
2
Also, x2 =t—a’
| = [ 22. 2%V a? + 22z dx
1 n 2
= — [ (t—a?) Vtdt
2
1
= — [ (£ — 24t + a*)Vdt
2
1 7 g2 dt
== (ts—2at2+atz)ﬂdt

1 5 4
:E/ﬁdt—a?ft%dw%ft—édt



1t 2t e t3
OO
:%(aﬂ—l—mﬂ)%—%(aﬂ—l—mz)%+—(a2—|—m2)%+c
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Integrate the following functions w.rt.x: (5 — 3z)(2 — 3z) 2

Let | = f(E:- — 32)(2 — 3z) %.dz

Put2-3x=t
s —3dx =dt

—dt
Ll = ——
3

2—1
Also, x = ——
3

b ()

1 1
=—g(6-2+t)t7dt
1 i,

- —E/(3—|—t)t2dt

1 1 | |
s 2 /(3t‘? +ﬁ)dt
3



ta La

3 , iy
——/t‘idt— —/ﬁdt

3 3

t3 1t

— i +ec
() 3 (3)
= /B =8 = g(z —32)7 +e
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Integrate the following functions w.r.t. x

T+ 4 52
Letlz[ = :1‘:—|—3m .dx
(223)7

_/5:}:24—43:4—7
(2z + 3)
PutZ2x+3 =t

Lo ddw =t

dt
g —
2

t—3
Also, x = ———
2

dz

X
Z

A :f5(T}2+4(t;23) +7 dt

ts 2
5(£=842) 4 2(t —3) +7

1
=1 : at
2 1=

.1 / 5t — 30t +4 + 8t — 24 + 28
At

7+ 4 + bx?

(2z +3)7

dt



dt

/52—22t+49

—/ ﬁt% 99T 4 49t—%)dt

i 49
:—/tzdt——ft 2dt+?/ £ dt
3 ] 1
0o 2 49 t= e
= _ :
8 () 4 (%) 8 (=)

5 x 11 49 1
=—(z+3) — —+v2zx+3 - : +
12 2 4 2z +3
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72
Integrate the following functions w.rt. x : ———
V9 — xb

Let| = dx

T
[ Vo — a0
Put x> =

=~ 3x% dx = dt
- x2dx = ldt
3

1 dt

= | ——— . —
vo—12 3

b

L. (¢t N
—sin — c
3 3



1, (= N
= —sin | — C.
3 3
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Integrate the following functions w.r.t. x :

I
Letlz[—.d&:
x(x2 —1)
4
:/ = .dx
4z(z3 — 1)
—4
:/m—.dm
1—=x
B / 3x—4
- 1—:1:
1—;1:
z—f .d:r:
1—z3

z(x® — 1)

= E]Dg ¥ = a:_3| 5 R [ '?((:)) dz = log|f(z)| + ¢
1 1

= E]Dg 1= py g

= l]u:)g @ —1 e
3 g

Alternative Method :

1
Let| = [—.dm
z(xz3 —1)



2
:fm—.dm
3 (x? — 1)

Put x> =
= 3x%dx = dt
dt
 x2dx = —
3

=
:_/t(t—l

:_f t(t:;
:éf(m‘?)d*
Sl S

[log|t — 1| —log|t|]] + ¢

t—1
log| —— | +¢c
t
3 —1
3

‘-I—r:.
T
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Integrate the following functions w.r.t. x

1

z.logz.log(logz)



1
let| = .d
© f z.log x. log(log z) ¥

] 1 1

= . .dzx
log(logz) =z.logz

Put Iog(log x) =t

1
—.dzx = dt
" logz " =
1
: .dzx = dt
z.logz

1
= f;dt — logl|t| + ¢

= logllog (logx)| + <.

Exercise 3.2 (A) | @ 2.01 | Page 110

Integrate the following functions w.r.t. x 1 — :
sin3z + sindx

cos 3z — cosdxr
Let| = : _ .dx
sin 3z + sin 4z

] f _9 Sin[ 3::-‘543 ) Si_n[ 3::543 ) .

2 sin( 3rt4r ) cos( 33543 ) .

) 4
)

sin

h.'ilH

sin(—35)
cos(—5)
)
)

w|H

IE
[

r~.'||n-; oM

cos 3x — cosdxr




=2log sec(%)‘ +-e

Exercise 3.2 (A) | Q 2.02 | Page 110

, _ COS T
Integrate the following functions w.r.t. x

sin(z — a)

COS T
Letlz[— dx

sin(z —a)

_ / cos[(x — a) + a] g

sin(z — a)

cos|x —a)cosa —sin(x — a)sina
[ extz=a) (z—a)sina

sin(z — a)

) /[cos(m—ﬂ)cosa - sin(x—a}sina]_dx

sin(z — a) sin(z — a)
= ccrsafcot(:c —a)dzr — sinafld;t:
= cos a log [sin(x — a)] —x sina + c.

Exercise 3.2 (A) | Q 2.03 | Page 110
sin(z — a)

Integrate the following functions w.r.t. x

sin(z — a)
Letl = [— .dzx
cos(x + b)

cos(x +b)



] f sin[(z + b) — (a + b)]
cos(z + b)
) ] sin(z + b) cos(a + b) — cos(z + b) sin(a + b) o

cos(z + b)

ey osesiery

cos(a + b) /tau(;r + b)dx — sin(a + b) [ld;r,

cos (a+ b)log|sec(x+b)|-xsin(a+b) +c
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1

Integrate the following functions w.r.t. x :

sinz.cosx + 2cos?x

1
LetI:f - .dx
sinz.cosx + 2cos? x

Dividing numerator and denominator of cos?x, we get

(cus:'lzz)
'Zfr-dﬁ
COs & +2
2
sec™ ¥
- =T e
ftanm+2

Puttanx =1

- sec?x dx = dt
1

L= | ——dt
t+2

=log|t+ 2| +c

= logjtan x + 2| + c.
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sinx + 2cosx

Integrate the following functions w.r.t. x :

sinx + 2coszx
Let] = _ .dx
3sinxr +4coszx

3sinx +4cosx

Put,

d
Numberator = A (Denominator) + B [d_ (DEHDIﬂiﬂatDI)]
T

d
< sinx + 2cosx = A(3sinz +4cosz) + B Lf_ (3sinz + 4 cos m]]
x

= A3 sinx + 4 cos x) + B(3 cos x—4 sin x)

snosinx + 2 cosx = (3A— 4B)sin x + (4A + 3B)cos x

Equaliting the coefficients of sin x and cos x on both the sides, we get
3A-4B =1 .(7)

and

4A+3B=2 ..(2)

Multiplying equation (1) bt 3 and equation (2) byy 4, we get

9A-12B =3

16A + 12B =8
On adding, we get
25A = 11
1
25
11
o f 2), 4| — 3B=2
rom (2) (25)4—
3=y 2 _ 0
25 25
2

"~ 25



i | 2
.sinz + 2cosx = 5(3511123 +4cosz) + 2—(3005;1? — 4sinz)

2 *
11 = (3cosx —4sinzx
:f et 25( ) ) <
25 (3sinz + 4 cosx)

A 2 /3(:05:1‘:—451113:

(351n$+4c05m)+—(3(:053:—45'11133)] 5
dx

3sinx +4cosx

1dx + .dx

" 25 29

11 g
= E:r—l— 2—10g|3 sinz +4cosz| +c. ' [ ;"EE dz = log|f(z)| + ¢

3sinx +4coszx
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1

2+ 3tanzx

Integrate the following functions w.r.t. x :

1
LetI:f .dr
2+ 3tanzx

—/ 1 .dx
2+3(*‘"”)

COsEx

COS T
:f ——.dx
2cosx + 3sinx

Put,

d
Numerator = A (Denominator) + B [d—(Denﬂminator)]
T

d
w.cosx=A(cosz + 3sinz) + B Li_(2 cos T + 35i11:r)]
T

= A(2 cos x + 3 sinx) + B(— sinx + 3 cos x)

ncosx = (2A+ 3B)cos x + (3A-2B)sin x

Equating the coefficients of cos x sin x on both the sides, we get



2A 3B =1 (1)

and

3A-2B=0 ..(2)

Multiplying equation (1) by 22 and equation (2) by 3, we get
4A +6B = 2

9A-6B =0

On adding, we get

13A =2

2
sA= —
13

2 6
~from(2),2B=3A=3( — | = —
13 13

2 ; 3 ;
©.cosXx=—(2cosz + 3sinz) + —(—2sinz + 3cosz)
13 13
e 3

/[1_23(2‘305$+3Siﬂ$)+ = (—25inm—i—3c05m}j| "
== 7

2cosx +3sinx

9 ’
2 S (—2sinx + 3coszx
:f[ -+ 13( )].d:r:

13 2cosx + 3sinx

2 3 —2sinx + 3coszx
= —1dx + f .dr

- a3 13 / 2cosz + 3sinz
2 3 !
= Em—l— Elﬂg|2cosm+351nx| +e ... [ j;((;) dx = log|f(z)| + ¢

Exercise 3.2 (A) | Q 2.07 | Page 110
4e* — 25

Integrate the following functions w.r.t. x
2e* — D



SOLUTIOM

4e* — 25
Let| = S
2eT — H

Put,

Numerator = A (Denominator) + B [di (Denﬂminatc:-r]]
x

d
. 4e*-25=A(2e" —5)+B [d—(zer — 5}]
T

= A(2e" - 5) + B(2e" - 0)

oo 4e*—25 = (2A + 2B)e* — 5A

Equating the coefficient of " and constant on both sides, we get

JA+2B=4 .1
and

5A =25

S~ A=5

- from (1),2(5) + 2B = 4
L 2B=-6

~B=-3

oo deX - 25 = 5(2e" - 5) - 3 (2e")

[5{25!}‘ —5) —3(2e*) ]
.-.I:/ .dr
2eT — B
3(2e”
- 28]
2e* — 5
:5[1dm—3/ sl
2eT — 5

= 5x—3 log|2e*-5] + ¢ .. [[ 'i:((i}} dr = log|f(z)| + ¢
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| _ 20 + 12¢°
Integrate the following functions wrt. x: ——
3e* +4
SOLUTIO
20 + 12€°
Let| = f— .dx
3e* +4
Put,

d
Numerator = A (Denominator) + B [d—[Denominatnr]]
T

d
s 20 +12e% = A(3e" +4)+B {d—(BEI + 4}]
T

= A(3e* + 4) + B(3e* + 0)

- 20 +12e* = (2A + 2B)e* - 5A

Equating the coefficient of e* and constant on both sides, we get

2A+2B=4 (1)
and

5A =25

~A=5

= from (1),2(5)+ 2B =4
~2B=-6

~B=-3

= 20 +12e* = 53X + 4)- 3 (3eY

- \/[5(3&>< +5) — 3(3e%) ] e

Je* + 4

_ ][5— iigjz].dm




3e*
:5[1dm—3fL.dm
3eT + 4
= 5x— log|3e* + 4] + c.

Exercise 3.2 (A) | Q 2.09 | Page 110

. _ 3e +5
Integrate the following functions w.rt. x : ———
4e?* — 5
SOLUTIO
3e?* + 5
Let | = f— dx
4e?*r — 5
Put,

Numerator = A (Denominator) + B [di (Denﬂminatnr]]
x

. 3e2X 45 = A(élezz — 5) + B [di(-ieh — 5]]
T

= Alde?X—5) + BdeXXx2-0)

. 3e?¥ + 5 = (4A + 8B)e?X — 5A

Equating the coeffiecient of e* and constant on both sides, we get

4A + 8B =3 (1)
and
-5A =5
LA =1
- from (1), 4-1)+8B =3
~8B=7
oo T
8

23545 = (46— 5) + L (80%)



o f[—[4eﬂz —5) + %(Seiz)l‘dx

de?r — |

(i 2r

) 7 (8¢%)
_/[ 1+4e21—5]'dm

2z
f 1dz + — f i
4E,E:r s

=—r+ £10g|4€23 — 5| 1 { [ 'j:{(;) dz = log|f(z)| + ¢

Exercise 3.2 (A) | @ 2.1 | Page 110

8

Integrate the following functions w.r.t. x : cos®xcotx

Let] = f cos® z cot zdz

Cos T
:]cnssm. —— . dzx

51N .

Putsinx =1t
- cos x dx = dt
cos®x = {coszxﬁ =(1- siriz:-::j'4

=(1-t)*=1- 4 +6tT-at® + £°

dt

[1—4t?+ﬁt4—4tﬁ+t8
t

:f[% —4t+6t3—4t5+t1dt

:f%dm—4ftdt—|—6/t3dt—4]t5dt—|—[t?dt



#2 # 0 $8
—loglt| — 4 — ) +6(— ) -4 — )+ — +
gl (2) (4) (ﬁ) s

3 2 sin®
= log|sin | — 2sin® = + Esirf:r — Esiﬂﬁ—l-

Exercise 3.2 (A) | Q@ 2.11 | Page 110

Integrate the following functions w.r.t. x : tan”x

Let] = ftauf'md,m

= [tau?* x tan® zdzx

: [ tan® z (sec? ¢ — 1)dz

- [t ssects —tast )i

. b asat— e . suatejan

. /[tan?“msecﬂ &t (sedd e — 1) da

= /(ta.ﬂg zsec’ z — tanz sec’ z + tanz)dz
= /[(ta,ng;r: — tanz) sec’ z + tan z|d

= /(taﬂ3$ — ta,n;t:) sec? zdzx + /tan xdx

:|1+|2

In 1y, puttanx =t




- sec? x dx = dt

sl = /{ts —t)dt—l— [tan rdr

tt
=17 + log|secx| + ¢
tan'z tan’z
=7 3 + log|sec x| + c.

Exercise 3.2 (A) | Q 2.12 | Page 110

Integrate the following functions w.r.t. x : cos’x

Let| = f cos’ zdzx

= /cosﬁ x.cos xde

= /{1 — sin? m]gcus rdr

Put, sinx =1t

crosxdy=dt
| = [(1 )

. f(1 — 3t% + 3t* — t%)dt

:f1dt—3/t?dt+3ft4dt—/tﬁdt
s £ t7

:t—g 2 3 - o
(5)3(5) -7+

3 1
ok Esinﬁ r— —sin"z+c

7

= sinax — sin
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Integrate the following functions w.r.t. x : tan 3x tan 2x tan x

Let| = [tan 3x tan 2z tan xdxr

Consider tan 3x = tan (2x + x)

tan2x + tanx

" 1—tan2ztanz

- tan3x (1 - tan 2x tan x) = tan 2x + tan x
s tan 3x — tan 3x tan 2x tan x = tan 2x + tan x

sotan 3x— tan 2x— tan x = tan 3x tan 2x tan x

| = f(ta.n?-;t: — tan 2z — tanz)dx

ftan?.;:cd;t: — fta,n 2rxdr — [ta,n rdr

§]0g|5ec x| — Elﬂg|sec 2z| — log|sec x| + ¢.

Exercise 3.2 (A) | Q 2.14 | Page 110

5 8

Integrate the following functions w.r.t. x : sin“x.cos®x

SOLUTIO

B - 5 8
let| = [sm x cos” xdr
~ f 4 8 .
= [ sin” x cos” x sin zdx

9 .
- f[l — cos? ;t:) cos® z sin zdz

Putcosx =t
~o—sinx dx = dt
Losinxdx =—dt



| = —/(1 — 2)*fdt
- f (1—2¢° +¢*)t°dt
- f (t* — 20 + ¢'%)dt

—ftgdt—l— Z[twdt— [t”dt

tg tll tl:]
—i s B =l e g
9 1 13
1 2 1 12

= ——cosg:t: + — cos'lz — —cos
9 11 13

Exercise 3.2 (A) | Q 2.15 | Page 110

e 3

Integrate the following functions w.r.t. x 36057 gin 22

let | = f 308’ % i adir

2

Put cos=x =t

d
[2 cos xd—(ms m)] dzr = dt

.

L—2sinxcosxdx =dt
sosin 2x dx = —dt

I=—f3*dt
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sin 6z

Integrate the following functions w.r.t. x :

sin 6
Let] = [ . _ .dx
sin10x sindxr
sin(10x — 4x
:[ - ( - }dﬂ:
sin 10z sin 4z
[ sin 10x cos4dx — cos 10x sin 4x

sin 10z sindx

sin 10z sin 4z

.dx

] [ sin 10z cos 4x cos 10x sin 4x ]
= .dzx

sin 10z sindx sin 10z sindx

fﬂﬂt4mdm — fcot 10zdx

1 1
Z]Dg|5in dz| — Elﬂg|sin 10z| + ¢

Exercise 3.2 (A) | Q 2.17 | Page 110

sin z cos®

1+ cos?x

Integrate the following functions w.r.t. x :

sin z cos®
Letl = [ .dx
1+ cos?zx

Putcosx =t
so—sinxdx = dt
sosinxdx =—dt

tE
|:—f dt
t2 1




(% A1) 1
:_/ dt
t2+1
(2 +1
:_/( ) _ & |,
t2 +1 21+ 1

tdt +

ftdt

£
2 2 —lﬂg|t —‘—1| +c

: | E(ti +1) =2t and / J;:({;)) dx = log[f(z)] + ¢

1 1
—Ems?m + Elﬂg|c052m + 1| +ec

% [l+|:|rg|lct::-52 T + 1| — cos® m] + c.

EXERCISE 3.2 (B) [PAGE 123]

Exercise 3.2 (B} | Q 1.01 | Page 123

1
Evaluate the following : / ———.dx

4x2 — 3
SOLUTIO

I:f#.d:r:
4x? — 3

| I
N
1._--“1 1._--“1

= 8

] =)

I I R
;~—|--\ -
S
— &

]




1 2r — /3
og| ——=| t+¢c¢
44/3 27 + /3

Exercise 3.2 (B) | Q 1.02 | Page 123

1
Evaluate the following:/—. T
25 — 9x?
) [ 25 — g:c2
f dz
Hhe — 3;1:)
‘ bd4-3z| 1
= —] og — +ec
2(5) "15—3z| 3
1 2+ 3z
= g
5 B — 3
Alternative Method :
1
[ — 1 dz
25 — 9x2
- _/ 25
== 5 .dx
| 7
1 1 24z
= - X g log = 2 o0 5
2% £y 9 xr




2+ 3z
Hh— 3z

1

-
30 5

+ .

Exercise 3.2 (B) | Q 1.03 | Page 123
1

Evaluate the following : / ——.dx
7+ 2x?

|:/\#.d$
7+ 22

Exercise 3.2 (B) | O 1.04 | Page 123

1
Evaluate the following : f —.dx

3x2 — 8



)
8
T+ 5|22+ — | |+a
3
3
z+4qfz2+ —
3

V3z 4+ 322+ 8

-+

1
= —log

V3

1
= —log

V3

+-€y

V3
V3z + 1!3;1:2—|-S| —lﬂg\.@—l—cl

V3z + V3$2—|—8‘ + ¢, where ¢ = ¢; — log V'3

Alternative Method :

1
——.d
[ v3zZ+8

&I

1

AR

N



log | V3z + \/(vﬁm)ﬂ 4 \/@2 | +¢
V3
%log‘\/ﬁm + 4/ 322+ 8‘ + e.

Exercise 3.2 (B} | @ 1.05 | Page 123

1
Evaluate the following : / dr

V11— 422

1
f .dx
V11 — 42
1

/ \/(v’ﬁ)g — (2z)°
- %siﬂ_l (2 ;1_1) +e.

Exercise 3.2 (B) | Q 1.06 | Page 123

.dx

1
Evaluate the following : / —.dzx

v2r?2—5

1
[—.d:r:
vV2r2 —5

1 1
= .dzx
V2 o far s




1

i ﬁ[\/mﬂ(ﬁ)ﬂ

Exercise 3.2 (B) | Q 1.07 | Page 123

.dzx

1
= —log G g

V2

Evaluate the following : /

Letlzfﬁg—l_a:.dx
99—z
f\/EH—:B 9+
= * .dx
9—=x 9+=x

9+=x

= | ——.dx
vV 81 — 2
9
:f—.dm+[L.dm
V81 — 2 V81 — x2
:Qf;dx—l—i[z—m.dx
V92 — 22 2J /81— =z
= |1 + |2 {Let}
1
qugf—.dm
1!92_m2

T
= Qsin_l(a) + 1

In |5, put 81 —x2 =t

o= 2x dx = dt
L 2x dx = —dt



|:gsin—1(§) —VBl-x2+¢
where c = ¢q + ¢5.

Exercise 3.2 (B) | Q 1.08 | Page 123

/2
Evaluate the following : f 5 T .dx
—x

Letlz[1f2+$.dm
2—=x
f\/2+m 2+
= e .dx
2—x 24z
~ 2+
v-i—:r,ﬂ'
2 T
:[—.dm+/—.
Va4 — x? Va4 — z?

dx

dx

1 1 2z
:2[__d$+_[_.dm
V22 — 22 2 v — 2
1
lq = 2/—.dm
1!22_$2

T
= 2gin ! (E) +



In 15, put 4 —x? =
so—2xdx = dt
oo 2xdx = —dt

—%/t‘%dt
L1 &

BENC
Vi P

- 25in_1(§) . TR,

I> =

Exercise 3.2 (B) | Q 1.09 | Page 123

10+ =
.dx
10 — =

Evaluate the following : f

Le-lef-“J 1U+$.dm
10 — =
f\/l[]—l—:r: 10+
= P .dxr

10 — = 10+ =
10+ =

V100 — 22

dz

dx

10 T
= .d:r—l—f )
[\.!100—:1:2 V100 — z2

A

1 1 2
:10[ .d:r:—l——f T 4
V102 — 22 2J /100 — z2

=1+ 1o .(Let)




T
= 10sin * (—) +c
10 !

In Iy, put 100 —x% = t
n—2xdx = dt
oo 2xdx = —dt

1 1
lb=—— |t 2dt
-5 [

1

iz
(2)
= —4/100 — 22 + 9

| = 105111—1(1—3:]) —V100— 22 + e

. -
—. C
2 2

Exercise 3.2 (B} | Q 1.1 | Page 123

1
Evaluate the following : / .dzx
2+ 8z + 12
1
f .dx
r? + 8z + 12

1
= .dI
] (z? + 8z + 16) — 16 + 12

1
:f 5 .dx
(x+4)" — 22

1 (m+4]—2‘
= ——log
2(2) | (z+4)+2
1 T+ 2
= —1 +ec.
4 o8 m—i—ﬁ‘ ¢




Exercise 3.2 (B) | @ 1.11 | Page 123

1
Evaluate the following : f .dz

14+ x— x2
SOLUTIO

1
Letlz[ .dxr
1+ x— x?

T+x-x2=1-(x*-%)

I

'—I.

|
P

=

(]

I

]

-+
n-l‘-‘~-||—l
—

=
| =

I I
— I-h-l':.ﬂ
oS
——

[ =
%)

| |
—

H H

| =+

|
b2 |
~ —
[ =]

LSy
7 log 7 X +e
2(7?) T~ (e—9)
1 V5 —1+2z
= log c.
v | VB+1-—2z
Exercise 3.2 (B) | Q 1.12 | Page 123
1

Evaluate the following :
422 — 20z + 17



SOLUTIOM

f .dx
4x? — 20z —I— 17

:_/" —5$+”-®:

/ 1
S .dx

2m—5+2J_
Exercise 3.2 (B) | O 1.13 | Page 123

1
Evaluate the following : / .dx

5 — d4r — 32?2
SOLUTIO




o

.dx

() - ()
= :

() -+t

~v19 2
3 3
log ‘19 2

/19 v
2(\'3 ) 7 —(z+3)
1 v19+424 3=

log
219 |19 -2 — 3z

1 3+ 2Z2+v19
= log +c

219 —(3m+2—~/ﬁ)

1 3z+2++v19
= log

2+/19 3r+2—+v19

Exercise 3.2 (B) | O 1.14 | Page 123

1 1 "’ﬁ—l—(m+
3 I gy

+e  wff=%x]=%

1
Evaluate the following : f dzx
V3z

24 5z +7

1

Letlz[ .dr
V3r2+5x+7

5 T
3x2+5x+?:3[m2+§m+_]

3

3[(2+5m+25)+(7 25)]
= I _ B — e
3 36 3 36



6 6
1
7 f X dx
3 i /59
(c+2) + (*2)
i 5 5\2 (vEo\
= —log|lz + — + Bt—) e +c
V'3 6 6 6
1 5 ' 5z 7
=—loglz+— +4/x2+ —+—|+c
NE 6 3 3
Exercise 3.2 (B) | O 1.15 | Page 123
1
Evaluate the following :f .dz
2 +8x —20
f .dx
Va2 + 8z — 20
1
.dx

V ( .2+8:¢:+lﬁ}—lﬁ—20

|

;r+4

(z + 4) —i—\/m— — (6)*

= log

:]Dg‘($+4)—|—\/:rﬂ—8x—20|—l—c.



Exercise 3.2 (B) | Q 1.16 | Page 123

1
Evaluate the following : / .dz
V8 — 3z + 222
Let | = [ .dzx
V8 —3z1 227

2

(2434 G-2)
A CHRE)

32+ 5+ T = 3J($—|— ) (%)2

v/_ f %) T’I)E-dx

3 2
8—3x+2x2=8{:ﬂ2—|—5m—|——]

Ly ’ +\/ 22T gy
= —log|z — — e — — c
va ol 2
Exercise 3.2 (B} | Q 1.17 | Page 123
1
Evaluate the following : / .dx
Vi(z—3)(z+2)



1
Letl—f \/(3_:—3)(;1:-&2).&,2’

H

1
= i
/Vmg—m—ﬁ

|

1
= log (m—E)—I—\;’:{:E—m—E‘—I—c.

Exercise 3.2 (B} | Q 1.18 | Page 123

1
Evaluate the following : / dz

4+3cos2x
SOLUTIO

1
LetI:f .dx
4+ 3cos?x

Dividing both numerator and denominator by cos?x, we get
2
sec” T
| = f .dx
dsec?z + 3

sec?
— f .d:t.‘
4{1 + tan? ;tt) +3




f sec?
= .dzx
Atan?z + 7

Puttanx =t

- sectx dx = dt
f dt
[
A2+ 7
) f dt
B 2
(2t)? + (v”?)

1 _1(2t) 1
= —tan s Y| (R 3
V7 vViT/ 2

1 _I(Zta.]lm)
= ——tan + c.

2v/7 VT
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1
Evaluate the following : / .dx

cos2x + 3 sin?
SOLUTIO

1
Letlzf 5 .dzr
cos2r + 3sin“ x

s :
= .dx
1—2sin’z + 3sin’x

1
By N
1+ sin“x

Dividing both numerator and denominator by cos
- /“ sec? zdx
sec?z + tan® z

_ f sec? zdr
1 —I—tan2:13 —|—1:a.]:|2:r:

2

X, we get



_f sec? zdzx
~ ) 2tan?z +1

Puttanx =1t
- sec?x dx = dt
1
|=/ dt
2t2 + 1
1 1
-2 f dt
2 1
2+ (%)
1 1 1 t
= — tan — + e
2 1 1
V2 V2

1

= —ta,n_l(\@ta,]lm) + c.
V2
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sin T

.dx

Evaluate the following : /

sin
LetI:f - .dx
sin 3
sin x
:] 5 .dzr
3sinr —4sin“x

1
:] .dz
3 — 4sin’z

sin 3x

Dividing both numeratpr and denominator by cos

2

X, we get



2
sec T
sz .dr
3sec?xr — 4tan’zx
2
sec? r
:/ .dzx
3(1 +tan2$)—4tan2m

2
sect x
f—dm
3 —tan’z

Puttanx =1t

~sec?x dx = dt

1 V34t

= log

2v3 |3t

1 w/g + tanx
= log

2\/§ '\/E—ta]l:ﬂ
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1
Integrate the following functions w.r.t. x / ———.dzx

3+ 2sinr
SOLUTIO

1
Let] = — . dx
3+ 2sinx
T
Puttan(—) =1
2

LK =2 tan_1 t

2t 21
sodx = and sinr =
1+ ¢ 1+




ke ]( 1 2dt
o of 2t \ 1422
__j( 1+ 2dt
B 3+ﬁr+ﬁ'1+ﬂ

-2 f it
32 + 4t + 3

I‘.\J

dt

2 4t+1

-5/
f 2+ 3t+ 3 }——+1ﬁ
5/

wlm wlm

t
T
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Integrate the following functions w.r.t. x : /

1

4 —Hcoszx

.dx



1
Let| = f—.d&:
4 —hcosx

T
Put tau(—) =t
2

X =2 t.’:m_1 t
2dt 1 — 2
sodx = and cosx =
1+ ¢2 1+ 2

-|—/ 1 2dt
o 4_5(1 tﬂ)'1+t2

1+#
_[ 1412 2dt
) 41 +2) —5(1—12)°

1+ ¢2
_f 2dt
- 9t2—1

1
|
et

=
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1
Integrate the following functions w.r.t. x : / -
2+cosxr —sinzx

.dx



1
Letlzf — . dx
2+ cosx —sinzx
T
Puttan(—) =
2
~x 2tan 1t
2dt 2t
Zidk = and sinz = L CBg T ==
1+ t2 1+ 12
_ I—[ 1 2dt
il 1—¢2 9\ 141t2
2+ (1+r?) o (1+i3)
1344 2dt

¢/2+2ﬂ+l—t?—%'l+ﬁ
1
:2[ dt
2 _ 9+ 3

1
=
f(ﬁ—2r+n+z

dt

1
/ (E—1)% 4 (x/i)z
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Integrate the following functions w.r.t. x : f

o o
1+ ¢2
1

3+ 2sinx —coszx

dr



1
Letlz[ _ dx
3+ 2sinxr —cosx

T
Put tan(—) =t
2

x=2 tan_1 T
2
sody = dt and
1+ ¢2
, 2t 1 — ¢2
S5INX = fcosr =
1+ 2 1+ t2

142 1442

_l_f 1 24t
o 3_|_2( ?t)_(l—tz)'l—l_tﬂ

) 1+t 2dt

_]3u+¢ﬂ+4t—u—¢%'1+ﬂ
dt

‘[4ﬂ+4r+2

/ dt
42 +4t+1+1

I
b

I
b

dt
(2t +1)% + 12

2 i 2t+1
= —tan +c
2 1

T
= tan ! [21:&]:1_1(5) + 1] + c.

2
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1
Integrate the following functions w.r.t. x : / dx

3 — 2cos2x
SOLUTIO




1
LetI:f .dr
3 —2cos2x

Puttanx =1t
A ’[r;nn:l t
dt 1—¢2
sodx = and cos2x =
1+ 2 1+ ¢2

_l_f 1 dt
o 3_2(1;#2)'1""{:2

1+#2

1+ t2 dt
3+3t?—2+2t2 1+ ¢2

-/
f —I—L"Jnt2
=/ (L dt

/e

wn
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Integrate the following functions w.r.t. x : /

1

2sin2r — 3

dx



SOLUTIOM

1
Letlzf _ dzx
2s8in2x — 3

Puttanx =t
= ’[aln_ﬂI t
dt 2t
~odx = and sin2r =
1+ t2 1+ ¢2

. 1 dt
'J_fztgj_gd+ﬂ

1442

_/‘ 1+ ¢2 dt
) 4t —3—3t27 1+ 2

1
_ dt
[—£ﬂ+4t—3

1 1
= — dt
3J 22— 3t+1
1 1
= —— dt
3/ (B-gtrd) -+
1 1
:_E ﬂdt
2142 5
ﬁ_i)+(%0
2
1 t— 3
= —— X tan ' 2 g =
3 Qj V5
3 3
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Integrate the following functions w.r.t.

>

1
:f .dx
3+ 2sin2x + 4cos2zx

1
LetI:f _ .dzr
3+ 2sin2x + 4cos2x

Puttanx =t
SLX = ’[r;nn:l t
dt 2t 1 — ¢
oodx = and sin 2z = ,,CO8 2T =
1+ t2 1+ t2 1+ 2

1442 1+42

- 1 dt
i _f3+2( 2 )H(l;tz)'utﬂ

1+ ¢ dt
3(1+#2) + 4t +4(1 —¢2) 1+ ¢2

1 1
/ dt=/ dt
T+ 4t — 2 T— (2 —4t+4)+4

1
dt

(\/ﬁ)g—(t—z)ﬂ

1 v11+1—2
- log c
2411 V11 —t+4+ 2
1 v1l +tanx — 2
= log C.
24/11 v11 —tanx + 2
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1
Integrate the following functions w.r.t. x f — . dzx
cosT — sinx




1
LetI:f —.dzx
cosr —sinx

Dividing each term by 1/12 + {—1)2 = /2, we get

B 1 / 1 i
= 1 1
\/E cosT. —= —sinz. 7
1 1 i
= .dx
,./_ COS I . COS % — sin . sin %

= .dx
\/_./cns +%

:—fsec m—!— dl’

sec(m—l— I)—I—tan(:t:—l— ‘—i—c

—]Dg
V2
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1
Integrate the following functions w.r.t. x : / .dx

cost —V3sinz

1
Letl—[ .dr
cost —V/3sinz

Dividing each term by V124 (— 1)? = V3, we get
_ _f dz
cosz. = —sinz. =

V3

1
= — — ——.dx
2 COs5 E . COs 5 511 F. 5111 )




1]’ 1

— .dx
2 cos(:r:%—%)

1
Efsec(m+g).dm

1
—lo
2 g

T ™
sec(m—i— E) —I—tan(:c—i— E)‘ -+

EXERCISE 3.2 (C) [PAGE 128]
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3r+4
Evaluate the following integrals : f .dx
2 +6x+5
SOLUTIO
3r+4
let| = [ .dr
2 4+ 6x+5

Let3x+4:A{di(m2+ﬁx+5)] +B
£

=A2x+6)+B

L3+ 4 =2Ax+ (6A + B)

Comparing the coefficient of x and constant on both sides, we get
2A=3andb6A+B=4

3 3

~A=— and 6(—) +B=4
2 2

L B=-5

3
3x+d=_(2046) =5

dx

3 _
.'.I:/ 5 (2z + 6) 5.

2 4+ 6x+5



3 2 6 1
—/ &+ .d.'r—5[ .dr
2 2 +6x+5 2+ 6x+5

3

I is of the type M.dm = log|f(x)| + ¢

f(z)
P ]-::-g|;,1:2 + 6z + 5| 95

I—[ 1 dr

& 2 +6x+5

:f ! .dxr
(#2462 4+9) —4

:/ 12 .dx
(x + 3)° — 22

1 r+3—2
og
r+34+2

“"C‘Q

1
|
e
o
ip=]

+Cg
€I

r+1

T+ D

3 H
fol=lo :r:z+ﬁ:r,—|—5——10
5 g| | 1 Loz

‘+c.wherec=c+c2.
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2r +1

.dzr
24+ 4xr —5

Evaluate the following integrals : f



2r+1
LetI:f * .dr
x4+ 4x — 5

Let2x+1:A{di(m2+4x—5)] +B
£

=A2x+1)+B

L2x+ 1 =2Ax+ (4A + B)

Comparing the coefficient of x and constant on both sides, we get
AA=2and4A +B =4

3 3

~A=—and 6| - )+B=4
2 2

~B=-5

3
L2x+ 1= (2w +1) =5

£

3 _
I_.|:/§(2ﬂ:—|—1) E.d

2 4+ 6x+5

3 2 + 1 1
—f * .d;:t:—5/ .dx
2 2 +4x —5 2 +4x+5

3
—I; — 5l
21 2

4 is of thetype]%.dm = log|f(z)| + ¢

w I = ]u::-g|.:t:2 + 4z — 5| + e

1
- d
12 [m2+4m—5 o

—f 1 dx
) (22442 —-9) -4




:f 1 .dx
(z +3)% — 22

:.::—|-3—2‘
=log| ———| + e
T+ 342
= lo m_l‘—i-c
5 x5 ?
1 =]
~l=loglz® + 4z — 5| — Zlo ‘—I—cf
gl e
Exercise 3.2 () | G 1.3 | Page 128
2r + 3
Evaluate the following integrals:/ .dx
222 + 3z — 1
2z + 3
Letlzf .dx
222 + 3z — 1

d

Let 2x + 3 zA{—(Zmz + 3z — 1)] +B
dx

—Aldx+3)+B

L2+ 3 =4Ax+ (3A+ B)

Comapring the coefficientof x and constant on both sides, we get

AA=2and3A+B =3

1 1

~A==and 3| - )+B=3
3

“B==
2

1 3
n2x+3=—(4x+3)+ <
X 2(:1.‘ ) 5

14z +3)+ 2
.-.I:/Q( ) 2 dx

22 +3x — 1



1 4
—f £ .d:c+if 1 dzr
2 282 +3r—1 2 222 +3x — 1

1 3
L+ 21
g 1 g2

()
f(z)

w11 =log |2>-:2 +3x—1] + ¢4

I is of the type [ dx = log|f(x)| + ¢

|2 f .dx
—|—3:I:—1
1
:—f .d:ﬂ
2 2+
1[ 1 g
= — .dx
9 1
2 $2+ $+ ) E_E
1
:Ef E.dx
()
1 1 R
=5 X J_]Dg ; — | + ¢
17 /17
2 x 2 $‘|‘E‘|‘ ‘*4
1 log 4dr + 3 — V1T
Vv 17 dx + 3+ V17
1 3 dz +3 — V17
I:—log|2:r:2—|—3:r—1|—i— log ° + ¢, wherec=c+ 2
i 2V17 |4z + 3+ V1T
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3z +4
Evaluate the following integrals:f .dzx
V2x? 4+ 22 +1



3r+ 4
Letl = £ dx

1/23:24—23:4—1.

d
Let3x+4=A{d—(2m2+2m—l—1) +B
L

=Aldx+2)+B
soax+ 4 = AR+ (2A + B)

Comapring the coefficient of x and the constant on both the sides, we get
AA=3and 2A+B =4

3 3
B=—
2
D
3 4= ()W) +2) + -
3 5
V222 4+ 22+ 1

3/ Az +2 ; +5f 1 .
= — . I — . I
4) VoarZyoz+1 2J) Vorz 12z +1

3 5
S AT
gt b

In 1y, put 2x% + 2x + 1 =t
oo (dx + 2)dx = dt

1
L= | —dt

Vit

- ft—%dt



7
1A
2

2\/2m2+2$—|—1+c

5 1
|2: \/_f .dx
2 2 1
‘\/:B —|—$+§
D 1
= f .dx
V2 \‘/(:,1:2+m+i
= .j_f L
2
Ve+1)'+3)
5, 2 1\ 2
5|+ 3) y(=r5) + (3) [
-y +\/ tat—|+
= v@og T - €
T T Sl T (Rl BT [ ST
" e 2) "V 2
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Tr+ 3
x + Evaluate the following integrals:f .dzx
V3 + 2z — a2
SOLUTION
Tz + 3
Let | = .dx
V3 + 2z — 22

d
let7x +3=A| —
et 7x {dm

@+2m—x%]+3

=A2-2x) + B
Lo+ 3 =2Ax+ (2A + B)

+ ¢ wherec=¢q + .



Comparing the coefficient of x and constant on both the sides, we get
—-2A=7and2A +B =3

-7 T
A= — and 2(——)—|—B=3
2 2

~B=10
—7

—_7
—(2—2z)+ 10
2( ) .dr

V3+ 2z — 22
—T7 2 —2x 1
= ( ) .d;l:—i-l[lf T
2 V3 + 2z — 22 V3 + 2z — 22
—7
= —1T, +10I
9 1 2
Ir1|«|,put3+2x—:{2:t
S —dadi = dt
1
sy =of ——di
Vi
:ft-%dt
+7
:T+C]
2
= 24/31+ 2z — 22 + ¢

1

|2—f . dx
V3—(z2—2z+1)+1




= 511 C
2 2
r—1

| = —?\/34—23:—1:24- 10sin~! (T) +c, wherec=cq + ¢y .

jﬁfx/ %+<H'd$
et 3) V() ()
() g

3
Sl 222 422+ 1+

+ €9

3:2—|—$-|-

+Cg

log

e + /2% + 4 1
£ = £ £ =
2 2

:r—?

:r_

2v/2
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Evaluate the following integrals : /

-7
Letl—[
r—9
[\/ .d;t:
— 7

f\/ e
. da
—16:13—1-{33

.dz

/ 1,/3:2 — 16z + 63

- 2
Letx—7 —A{E(ﬂ}' == 16$+ﬁ'3)] +B

+ ¢, where ¢ = ¢cq + Cy.



= A(2x-16) + B

~ 2Ax + (B - 16A)

Comparing the coefficient of x and constant term on both sides, we get
2A =1

1
A= — and
2

1
ax=T= E(2:;:—16)+1
5(2z —16) + 1
Vz? — 16z + 63

22 — 16 1
= — .dx + .dx
2J Va2 — 16z + 63 Va2 — 16z + 63

1
= I +1
5 1+ 1o

In 14, put x? — 16x + 63 = t
{2)(— 16)dx = dt

=5 —dt

ft_?dt
2



b=

| W
e T —|—C1

2 (3)

V2 — 16z + 63 + ¢

b |1

.dx

l3-=

f V2 — 16z + 63

[x/ dx

_12

x—3+\/(m—3)2—12 3

:lﬂg‘a: — 8-+ \/:1:2—16:1?—!-63‘4—.-;'2

= log

o \/m2—1ﬁ$+63+10g‘m—8+\,/mﬂ—lﬁm—kﬁ?-‘ + ¢, wherec= ¢y + ¢
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9 —=x

Evaluate the following integrals : f

g_
Letlz/pI x.dm
T
=T g_
f\/ = $.d$

.dzx
VO9x — mg

Let‘:’i—x:A[i(Qﬂ:—ﬂ:E)] + B

dx

= A(9-2x) + B
~9—x=(9A + B) - 2Ax



Comparing the coefficient of x and constant on both the sides, we get
-2A=-1and9A +B =9

1 1
~ A= — and 9(—) +B=9
2 2

g2

2

1
9-x=—(0-22)+

1 9
|:/5(9 20)+ 3

v 9x — x2

1 9 —2x 9 1
=— | ——de+— | — . d=x
2 vV O9r — 22 2 vV O9r — x2
1 9
Sl AL
R

In 14, put 9x — X% =
5 (9 - 2x%)dx = dt

1
cly= | —dt

Vi




.dr

_/ 1
2 2
V3 - -3
_ 9
:sin_l(m = e ) + c9
&
_ _I(Zm—g)
== sln + 9
9

5.9 4f 280
5 | =9 —=a*F e 5 + ¢, wherec=¢q + .
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o 3cosx
Evaluate the following integrals : 5 .dz
4sin“z +4sinx — 1
3cosz
Let] = f 5 .dx
4dsin“z +4sinx — 1

Putsinx =t

5. cosx dx = dt

dt
.-.|:3[
At2 -4t — 1

_3[ dt
) (442 4 4t +1) — 2

) dt
_ 3[ (2t +1)% — (\/5)?

3
= —log

_ 2(2v2)

2L 1—+/2
2+ 1++/2




3

2A+1— /2
2+ 1+ /2

log

3] 2sinz +1— 2
O
442 2sinz + 1+ /2
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edr _ plx
Evaluate the following integrals : / —.dx

e*+1
SOLUTION
Iz _ 2=z
Letlz[ u.dm
et +1
f e2r(er — 1)
.dx
e* +1
et —1
2/631# .dx
et +1

Pute®*=1t
e’ dx = dt

V t+1
t—1 t—1
:]\/ X dt
t+1 t+1
]' t—l)
t2—1
t—1
—dt
Vi2 1




dt —

1 f 2t /‘ 1
— | —— — it
2J V-1 Vi2 —1

ly =13

Inly, putt?-1=18
. 2tdt=do

Ll
TR YE

:%fa‘%de
1 oF
2 (3)
Ve+ea
:m+cl
:\/ﬁ—l—c]

+C1

1
|2:f—dt
Ve 1
:]Dg‘t+‘\ft?—1| + 9
EI‘FVEEI—]_“"CQ

cl=ve?* —1—log| e’ +ve¥* —1+¢ wherec=cq+cy.
EXERCISE 3.3 [PAGES 137 - 138]
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= log

Evaluate the following : /;1:2. log z. dx



Let | = /:Eg. logz. dx

:]mgm.m?.dm
- (logm]/mz.dm—f[{%(logm]/xz.dm}].d;r

xs 1 z3
= (logx). — — —. —.dzr
( & ) 3 fm 3

73

i
:—]ng——/a:z.dm
3 3
z? 1 2®
= — T~ = —] ¢
3 < A

T3

= ?{S.Ing —1)+e
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Evaluate the following : /mﬂ sin 3x dx

let| = [a:? sin 3z dr

= :r:ﬂ/sin&rdm—/[{%(mg)/sm3mdm}].d&“
AT

2
T 2
= ?CDSEE—I- 3 /:Bcus?.:ﬂdzt



_z 3+2_f 3zd fd()f 3zdr . d
—3"305.'1: 3_$ COs5 o.0dr dmm COs oA p. AT

z2 2 [ xsin 3x sin 3
= —cos3r+ —|— — | 1. .dx
3 3 3 3

2
2 2
- —Z cos3z+ —zsin3z — — /siﬂ3md:1:
3 9 9

x2 2 X 2 — cos 3T
——vcos3z + —xsin3dr — — — | +ec
3 9 9 3

2 2 2
——cos3x+ —xsindx + —cos 3z + ¢
3 9 27
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Evaluate the following : /a: tan ' z. dz

Let | = [:rtan_l T.dzr

- /(tan_l ). dx

[
—
—+
o
=

s
]
b
o
|H
[ %=
\‘-'“'.’;
I
W P
fesal
T | e
=
]
e
e S
|:~.:I|Hw
b
=
=

T tan—! 1 T




:%ta;.l ;r:——[fl dm—/

m

Exercise 3.3 | O 1.04 | Page 137

=

:?ta.n :r:——{a:—ta,n m]—l—c.

Evaluate the following : fxg tan! z. dx

Letl = [m? tan ! z.dx

= /(tan_l m).mgdm

- (tante) [ do— [[{ L (tanto) [ da}] o

wta)(3) - [(mz

3 i 1:1:(1:24-1)—
= 3—EAR  F
3 3 24+ 1
z® 5 1_/ T
= —tan " — — €T —
3 3 2 +1
3
:ﬂ 1
= tan lz— — /:c d:r——f
3 3
z’ - 1 [z?
= A=
3 32

...[-.-%(:ﬁﬂ) ~ 2z and [ 3;’(;)

)(2)

.dx

o

2+ 1 }

o —10g| : 3 1|] +ic

dz = log|f(z)| + .-:]



2 >

= —tan 'z — — + l]t:rg|;t:2 + 1| +c
3 6 6 '
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Evaluate the following : /;1:3. tan ! z.dz

I i, (% —=1)4-1
=-——ban &=

4 4 24+ 1

4 2 2

1 T 1z~ 41) 41

o1 @)@
4 2 +1

4

T 11 |
-2 tanlg— = 2 — 1+ dr
4 4 :1‘:2—'.—1}

4 4
zt B 4, T z°
- " tan 'z —tan! = - — = ¢
4 4 12
1 T
:E(tan 1I)($4—1)—E($2—3)+E
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Evaluate the following : /(lﬂg z)2.dx

Let| = [[lﬂgm]g.dm

Putlogx =1t

. Et

- dx = et dt

o :ftgetdt
—tgf’*dt ][ [e*—dt]dﬁ
- t2e f2te dt
2t | t d t
=t7e" — 2 t[edt—f{—[t}fedt}dt]
] dt
= 2et — 2|te! — f1.e*dt]

:tget—2tet—l—2nﬂ:t +ec
:et[tE—Et—I-Z]—I-c

= ¥[(log x)% — 2(logx) +2] + ¢
Alternative Method :

let| = [(lﬂgm]z.dm
= /(mgm}z.ldm

" (]Dngzfl.dx—/[%(logx)i./l.d;ﬂ].dx



d
= (logz)’. z — fZng z: a(]ﬂg x). zdx

1
= z(log z)® — /Ziog:r: Koo X z.dz

= z(log z)® — 2/(10g:{:).1dx

:m(lugm)2—2[(10g$)f1.dx—f{d%(lugm)fmm}.dm]

il

= z(log :.:*:}2 —2 [(lﬂg ) — [ — Xz.d=x
ax

= z(logz) — 2z(logz) + 2 f 1.dx

= z(logz)* — 2z(logz) + 2z + ¢

= :r:[(l-::-gm)g — 2(logz) + 2] +c
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Evaluate the following : /3&1:3 x.dx

Lletl = fsec3 x.dx

= [sea:::-:saauc2 z.dx

:sec:cfseczx.dm— f’di(secm)fsecz m.dm].dm
27

=secrtanz — [(sec ztanz)(tanz). dz

—secrtanrx — [SEC$taﬂ2$.dI



=secrtanx — fSEC$(EEEgm - ].}dﬁ

:secmtaﬂm—fsecgzt.dm—l-fsec:r:.dm

sl =secxtanx—1+ log |sec x + tanx]

- 2l = secx tan x + log |sec x + tan x|

| = E[secmtaum + log|sec z + tan|| + c.
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Evaluate the following : /a:. sin’ z. dzx

[m.siugx.dx

I
M
i ©

-

I
N8
¥ 7]

b2

&

R
=9
|

1l
51
Ty
=
|
=~
[}
(]
¥ 5]
]
]
p—
=
b

1
:E/mdm——fmCDSZm dx
1 22 1 d
s o mfcosEm.dm—[ —(m][c052m.dm dx
2 2 2 dx
xr? 1[ sin 2x / sin 22 ]
= — — | — [ 1. .dzx
2 2 2

— —rx.sin2x + —sin2r. dx
) 4




a1 o 4 1 (—cos2x) e
= o g sin 2z 1 5 c
z* 1

= — —z.85in2x — —cos2x + ¢
4 8

4
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Evaluate the following : /333. log x. dz

Let | :f:rg. log x. dx

:fl-::-g:r:.a:a.d:r
= (]ng)/mg.dm— Hdi logm i dm}] dx

_(logm]— f—% dx

.'1:
=" logz— = [ z*.d
og T 4/$ £

4

3:41 1 -zt i
= = Jaeap ] ¢
i ™

r? r*
:?logm—ﬁ+c

Exercise 3.3 | Q 1.1 | Page 137

Evaluate the following : / ¢ cos3z. dzx



Let | = [623. cos 3x. dx

ezzfcus?.x.dm— /[di(eh)/cos?-m.d:r].dm
T

sin 3x sin 3x
- —/ehx2}< .dx
3 3

1
- 3 e2* sin 3z — —[ e* sin 3x. dz
1 2
= —e¥gin3x — — 92 /511133: dzx
3 30
1 i — 3 — 3
3 3| 3

1 2 4
—eXsin3z + —e2*cos 3z — — /E‘EI cos 3z.dr
3 9 9

4

1 2
o EEE: sin 3x + ge? cos 3 — —I

1 1 2 2
1+ —=)I1= —e*sin3z + — cos 3x
9 3 Q

EE:

= (3sin 3z + 2 cos 3z)
O Tl = 5111 o0 COS o
9 9

2z
[
s BT (2cos3z + 3sin3z) + ¢

Exercise 3.3 | Q 1.11 | Page 137

Evaluate the following : /;t:. sin’ z. dz



let| = [:c sin? z. dr

f (sin'z). zde
- (sin lm)[g:.dm—f[{dim(sin—lm)fm.dm}].dm
wi(2)-Jrs)(2)

:1:2‘ - _l
= —sin "+
2

dr

—T
Zf,fl_xﬂ.
{1—;1:
:—5111 :t:—l——[ dx
2 1—;1:

1
:—5111 m—l——[[ 1 — z? ].d:r:
2 1!1_1:2
72

:?sm m—l——[‘u’l—xg

dx

dm——fﬂ
2

o _|_1 T ) 2_|_1 .1 1 . Lz
=—sin T+ —|— — 2+ —sin x| — —sin -1z +c¢
2 212 2 2

2

T 1 1
= ?sin_lm 4+ —xv'1—x?2 — Esin_lx + e

4

Exercise 3.3 | Q 1.12 | Page 137

Evaluate the following : f&:ﬂ .cos 'z -dr



LET|Z[$2.CGS_1$-d$
:/(cos_lm)-mﬂdm
2 d = 2
[:r-d:r— —(cns ;t:]fx -d:t:}-d:r:
dx
() /%1 )(5)
= = — — | -dx
3 1 —z2 3

2
_—cos $+—f dr
3 Vv1—2z?

= (cns‘l

= (cns‘l e

)
)

IH[L-dx 7 P L
v1—z? J
so— 2xdx= dt
1
soxdx = ——dt
2
Also, x2 = 1 -t
3
T 1 1-—1¢ 1
wl=—costz+ = ( ) —— ) -dt
3 3 2

3
:m—cos_lm—if(i—\/f) - dt

3 6 t

$3 1
:?{:05 ——/t“dt—l——/t? - dt

3 L 2
T i 2
:?{:05 :c——(—)—l————l—c
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log(1
Evaluate the following : / M .dx

T
SOLUTION
log(log =
LetI:fM.dm
T

= flc:-g(log ). id:.f:
T

Putlog =t

1
so—.dx = dt
T

-J:fhﬂﬁ

= f[]ng t).1dt

= (logt) f ldt — f E(logt) f ldt] dt
1

= (logt)t — f? + tdt

= t]ogt—/ldt

=tlogtt—-t+c
=t(logt-1) +c
= (log x).[log(log x) - 1] + ¢

Exercise 3.3 | Q 1.14 | Page 137

t.sin 1t

—. dt
v1— 12

Evaluate the following :



t.sin 't
fefl= | ——
Vv1— 2

1
:/t.sin_lt.—.dt
21—
Putsinlt=8
1
———— . dt=do

vV1—t2
and

t=sinB

&= f (sin B). 68

:fﬁsinﬁdﬂ
: d :
= stmﬁdﬂ— /{—(E][smﬂdﬁ] ds
de
= 6(—cos8) — fl.(—ccns 6)de
= —E}cusﬁ—l-/cosﬂdﬂ

= —BcosB +sinB +c

= —B.wl—siniﬁ—i—sinﬁ—i—c
- —sin 't V1I-—2+t+c
= —vV1—t2.sin 't+t+e

Exercise 3.3 | Q 1.15 | Page 137

Evaluate the following : fcns Vz.dz



Letlz[ms x. dr

Putvz =t
B t2
ot = 2adt

S /(cc:-s t)2t. dt

:/Etmst.dt
d
= ZEfﬂos.dt— f[E(Zt)fcost.dt].dt

= 2tsint — stint. dt

= Hopnt+ZFeostite

= Z[V/Esinﬁ—kcosv/ﬂ + c.

Exercise 3.3 | Q 1.16 | Page 137

Evaluate the following : /5'111 6.log(cos6). ds

Let | = fsinﬁ.lﬂg(cosﬁ). ds

= [log(cos 6).sin 6 d6
Putcos@ =t

so—sin B do = dt

s sinBdo = —dt



= /log t. (—dt)

— f(lﬂg t).1dt

- (logt][ldt /{ lﬂgt][ldt}dt]
- (lc:-gt]t— f 3 tdt]

—tlogt + fldt

—-tlogt+t+c

=—-cos 0 .log (cos0) + cosB + ¢

—cos B [log (cos 8) - 1] + ¢

Exercise 3.3 | Q 1.17 | Page 137

Evaluate the following : f;t:. cos® z.dx

cos 3x = 4 cos>x — 3cos x

- €0s 3x + 3 cos X = 4 cos>x

f 9 1 3
cos"xr = —cos3xr + —cosT
4 4

fcosgm.d:r:= ifcos3m.d$+ % [cusm.dm

1/ sin3x 3 .
— + —sinzx
4 3 4
sin 3x Isinx

= 12 + 1 (1)

Let | = [:L'c-::-53 r.dr



Letl = f:rc053 r.dr

:m]ms*‘*m.dx—/[{%(m)fCDSEm.dm}].dx

x[siﬂgm N 35in;t:] B fl- (sin3m N 3sin$)'d$ By (1)]

12 4 12 4
T sin 3x 3rsinx 1 . 3 )
= + — sin3x.dr — — | sinzx.dzx
12 4 12 4
T sin 3x N 3rsinax 1 — cos 3 3( )+
= — — —|(—coszx c
12 4 12 3 4

Exercise 3.3 | Q 1.18 | Page 137

Evaluate the following : Jdog.z.dx

sin(log z)?
Let | = f—.l@g.x.d&:

£

f sin(log z)*
T

Put {Iogx]l‘j- 2

1
r2logE. —.de=dt
¥

1 1
;. —logz.dx = —dt
T

2
i
& [sint, dt
2

1
——cost+¢
2

—%cos [(log I}ﬂ Fi
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log =
Evaluate the following :/ 5 .dzx
T
SOLUTIO
log x
Let | = f 5 .dx
x
1
Putlogx =t o —.dx = dt
T
sl = ft. dt
1
=t te
2

1 2
—(logz)” +¢

2

Exercise 3.3 | Q 1.2 | Page 137

Evaluate the following : /m. sin 2zx. cos bz. dx

SOLUTIO
Let | = [m sin 2. cos bx. dx

1
sin 2x cos 5x = 5[2 sin 2z cos Hz|

[sin(2z + 5z) + sin(2z — 5z)]

= S = e

[sin 7z — sin 3z|

1
sin 2z cos shz. dxr = ~ [f sin 7x..dxr — fsiuB:c. d:t::|

(—cas?m) B l(— 0053;1:)
7 2 3



1
=——cosTr+ ECDS 5 A1)

14
[= [:rsinE:rcosﬁa:.d:r

= xfsEchosﬁx.dm— f[%(m)/sin?wcasﬁm.dm].dm
-

1 1 1 1
= x[—ﬂcos'?a:—k Ecos3m] — /1. (—Ecos'?;r 4 ECDSE:E).dm

T T 1 1
—Ems’?m—i- Ecos&r—l— Efcns?m.dm— E[cos3m.dm

T T 1 sin 7x 1 / sin3x
——cos7x + —cos 3z + — — +c

14 6 14 T 6 3
T T sin7x sin 3x

= ——cosTx+ —cos3xr + — + c.
14 6 98 18
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Evaluate the following : /cos(ﬁ). dz
Let | = fcc:-s{{‘/E).d:ﬂ
Put ¢z =t

ki e t3

. dx = 3t2.dt

L = /3?52 cost. dt
2 d 2
=3 /cnst.dt— f[E(%} /cﬂst. dt].dt

- 3t2sint — [ﬁtsint.dt



= 3t2sint —

= 3t*sint — |6t(— cost) — [ﬁ(— cnst).dt]

= 3t2sint+6tcost—6 sint+c

= 3l[t2—2]|sir1t+ btcost+ ¢
= 3(:1:% — 2) 5111(5/5) + 6y cos(\g/ﬁ) + e

Exercise 3.3 | Q 2.01 | Page 138

Integrate the following functions w.rt. x: e

2z

let| = f e2* sin 3z’

- 2 sin3z — f[i (62"‘] [sm 3. d:r] AL
dx

2r

= e

1

1

e

e

e

sin 3x sin 3x
: — /eh W 3 .dx

3 3

2
2z gin 3z — E [eﬂz sin 3x.dxr

1 2
2 gin3z — 5 e2= /sin 3m.d$]

T - 3
— e AN 3% —— | e, i —/eh
3 3| 3

[ d
ﬁtsint.dt—[{a(ﬁt)fsint. dt}.dt]

.5in 3x

= leh sin 3x — ieh cos 3r — i fegz cos 3z. dx
3 13 13

—e“fsin3r — —e
13

*eos3xr — —1
13



4 L a 2 4
1+ — | I= —e“*sin3xr — —e“"cos 3z
13 3 13

Eﬂz
: —I——(251n3:c—3c053m)
13
E,?::

| = ﬁ(2sin3ﬂ: — 3cos3z) +c.

Exercise 3.3 | Q 2.02 | Page 138

Integrate the following functions w.r.t. x: e * cos 2z

SOLUTION

Letl = fe_z cos2x.dx

= e"‘/cnsQ:c.d:r: — [[di(eﬂm) /51112&. dm].d:c
T

__ cos2r - sin 2
i D] E— & 7 o 3 .dx

E . 2 s
—e Tcos2xr — — | e *sin2x.drx
3 3

£ BT 7
—e Tcos2x — —|e® [ sin2x.dx
3 3L

[ 2T —ms2:c B —cos 2z
= —e “cos2xr — —|e * e “ w2 | —— ).de
3 3| 3

/e sin 2z. dx
1 3

l=z—e Teos2r+ —e Feos2r — —1
3 L33

5

1 2
= —e “cos2r+ —e Tcos2x —
3 57

| b

142 V1= Le=cos2z+ Ze"sin2
" = = —& COSs &I —if 5N Z.°
5 3 5

— —

o &g U5
5

(2 cos 2z + 2sin 2x)



—I

(2 cos 2z + 2sin2zx) + c.

Exercise 3.3 | Q 2.03 | Page 138

Integrate the following functions w.r.t. x : sin (log x)

lel = /siu(log x)z.dr

Put log x=t
R 'E"t
- dx = eldt

.-.|:/s'mt><e4.t
/etsint.dt
etfsmt.dt—f[%(et) fsint.dt].dt

e'(—cost) — fet{—cot}.dt

—eltcost + [et cost. dt

d
gk cost—l—etfcos.dt— f[E(Et)/CDE' dt].dt

—e'cost +e'sint — [et sin t. dt



t

l=—elcost+elsint—|

~ 2l =el(sint—cost)
ot
slo= E(sint —cost) + ¢
= %[sin(log z) — cos(log z)] + ¢

Exercise 3.3 | Q 2.04 | Page 138

Integrate the following functions w.r.t. x : v/ 5z2 + 3

LetI:f\f5m9—|—3.d$

/ 3
:V/g/ $2+Ed$
3
:ﬁ[§1/$2+§+ (;)logm—i-\/mﬂ—i—%u te
:ﬁ a:1ia:2+§+ﬁlog:c—l—ﬂm2+i
2 D 5] 3]

Exercise 3.3 |  2.05 | Page 138
2

Integrate the following functions w.r.t. x: z°. v/ a? — 8

=




SOLUTIO
Let| = fﬂ:g. v a2 — 0. de

Putx® =t
- 3xe.dx = dt

1
oxddx = = dt
3

3

[ ¢ 2 t
Va2 —t2+ 2 sin (L +e
| 2 2 a

3
T

°va?2 — 2% + a?sin”! (—)] +e
a

Exercise 3.3 | Q 2.06 | Page 138

Integrate the following functions w.r.t. x : \/(:r: —3)(7— z)

Letlz[\/(m—.?.}(?—m).dw

:f\/—.r?—l—lﬂa:—ZLd;c

= f\/—(ﬂzi’- — 10z + 21).dzx

:f\/él—(m?—lﬂa:—l—%].dx

= f\/rgﬂ — (z —5)




+c

:(;1:;5)\/22 (x —5) -|——SlIl ( 25)—|—c
:(“"5)\/(;1:—3)(7—3:)”5111 ( 25)

Exercise 3.3 | Q 2.07 | Page 138

Integrate the following functions w.r.t. x: 4/ 4%(4* + 4)

Letlz[1/4r(4z+4).dm
:fzz\/(zz)%rz?.dm

Put 2* =1
. 2% log 2 dx = dt
1
e~ .dt
log 2
dt
[ = | a1 25,
log 2
Vit 22.dt
long
1 2
1 —’\ftﬂ—l—zz—l——lng‘t—l—x/tz—l—?ﬂ +e
log2 | 2 2
1. [2= ]
g ?v4z+4+210g‘2r+v4:+4‘ +e
0« | ]

Exercise 3.3 |  2.08 | Page 138

Integrate the following functions w.r.t. x: (z + 1)v/ 222 + 3



Letlz[(m—l—l}me?—H}

d
L 1=A|— (222 +3 B
et x + [dm($+)]+

= A(4x) + B

= 4Ax + B

Comparing the coefficients of and constant on both sides, we get
4A=1B =1

sA = B=1

1
4!
1
Lx+ 1= —(4z) +1
4
.-.I:/[i@m)—l—l]VZm?—l—&d:r:
1
:Ef4mxf2m2+3.dm+[1f2m2—|—3.da:.
=1, +1°

In 1 = put2x? + 3 =t
S dxdx = dt

5 B i[r”.dt
4
1(&)
= — _— —:—ﬂl
3
1\ 3

= %(2:{324—3)% + e

|2=/V2I2+3.d$



> = /ww +3.dz

/ 3
:‘VE[ I2+Ed$
i 3
3 o) 3
- V2 Eﬂmﬂ—k—-l— (EJIDgx—F\/a:E—F— + €9
2 2 2 2
3
a:+\/m9+5u + €9

(x| 3 3
:"/EE $2‘|—E+El{)g
Tz 3.3 [ 2, 3
5 a:—|—2+410g:r:+ x—l—z
2

L, 5 .3
l=—(2 3)° 2
6( r° + ) + \/_
Integrate the following functions w.r.t. x : m\/ﬁ —dr —=x
Letl:[m\/5—4$—m?.d$

+ ¢, where c = ¢q + ¢,

Exercise 3.3 | Q 2.09 | Page 138

Letx:A[i(ﬁ—aim—mz)] + B

dx
= A[-4-2x]+B
= —2Ax + (B - 4A)

Comparing the coefficients of x and the constant term on both the sides, we get

-2A=1B6-4A=0

g A:—l,B=4A=4(—1) =2
2 2

1
X=——(—4—2x) — 2
S (~4-22)



= 1 —4—2z) — 2|5 — 4z — z2.dx
[lr5ta-mm-2
:—%f[—ﬁl—Zm)\/ﬁ—-ia:—mg.dx—Z[\/ﬁ—4m—$2.dm

L)
Inly, put5-4x-x2 =1
o (4= 2x).dx = dt

1
|
b | =
S
e~

h'-'lm| ba| s
\L"""-l——---"""‘|I

+

[

)

1 2
=—E(5—4m—m2)2 + ¢
I2:2f\/5—4m—:ﬂ2.dm
:2f\/5—(m2—i—4$].dm
:2f\/9—(m2+4m—|—4).dm
:2/\/3?—(;r:+2)2.dx
2
:2[(m+2)\/32—(m+2)2+3—sin'1($+2):| + e
2 2 3
=(z+2) 5—4.'1:—;324—951]3_1(%”) + ¢

1 3 xr+ 2
" :—5(5—43:—:!:2)2—(m—l—2)\.f5—4$—:r2—95'1n_1( 3 )—I—c,wherec:c1+czl
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Integrate the following functions w.r.t. x : sec? z. "\/tan2 r+tanx — 7

Letlz[sech. \/tanzm—i—tan:ﬂ—?

Puttanx =1t
~ sectx.dx = dt
A f«f’t?+t— 7.dt

1 29
= 24t — — —.dt
[yerieg-3
9 2
1 V29
= t+—) — [ —— | .dt
NGE3) - ()
kg 3 3 A
= - b —E—(“)log b)) o2 | e
2 2 4 2 2 2 4
2t +1 29 1
:uﬁ/tg—kt—?—ghg(t+5)+ﬁt2—|—t—7‘+c

4
2% = | 29
(&)x/tangm +tanx — 7 — ?log

4

1
(tanm—I—E) +\,/tan2::r:+ta.11:1:—7 + c.

Exercise 3.3 | Q 2.11 | Page 138

Integrate the following functions w.r.t. x : \/IE + 2z + 5



Letlz[\/$9+2x—l—5.dm

:fx/$?+2m+1+4d:c

=/\/{m+1)2+2?.dm
:($+1)/\/(m+1 +2?+—1eg

g
= (‘Tg )x/:r2—|—2m+5—i—210g‘(:r+1)+\/m2+2m+ﬁ‘—I—c.

(x+1) +\/m+1) + 22| +

Exercise 3.3 | Q 2.12 | Page 138

Integrate the following functions w.r.t. x V222 + 3z + 4

SOLUTIO
Let] = /'1/2m9 + 3z +4.dx

:\,6]1.’$2+E$+2.d$
—v"_f\/ —:r+—)—l—£:3+2.dm
2

+ c.

3
( )—i— m2+5m+2




Exercise 3.3 | O 3.1 | Page 138

Integrate the following functions w.r.t. x : [2 + cot x — cosec?x]e*

Letl = [e:[2+-::01;:r: — cosec? ].da:
Put f(x) = 2 + cot x

o = %
s (%) = I (2 + cot x)

d d
—2 — t
dm()+dm(cﬂ )

0 - cosec®

= - COSECEX

sl = fe’:[f(:r) + fi(z)]. dz

= e f(x) + ¢

X

= e* (2 + cotx) + c.
Exercise 3.3 | Q 3.2 | Page 138

Integrate the following functions w.r.t. x : (

1 481
let ] = /‘Ez(—smm ).dm
1+ coszx

1+ 2sin =cos =
:fe:!! 2 2 .d:ﬂ
2 cos? =

[ 1 2sin +cos =
:fez + 2 El.dm

l1+sinx .
—|.e
1+ coszx

2 z 2 z
| 2cos” 5 2cos® 5




£(x) [t m}
W) = alnl —
T 2
1
:SECE E_
52
1
- “gec? Z
2 2

=e*f(x) +
= ez.tan(;) + c.

Exercise 3.3 | Q 3.3 | Page 138

1 1
Integrate the following functions w.r.t. x : e*. (— — —)

T x?
SOLUTIO

1 1
Let] = [ez. (— — —).dm
T 2

Let f(x) = i
x

1
f'{}{} = ——2

b

sl = fe”[f(x) + fi(z)]. dz
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x
Integrate the following functions w.r.t. x : [—] e’

(z +1)°

T
Letlz[e“ —
(z+1)

:]Ez_{w—l—l)—ll'dm
| (z+1)°

fz 1 1
= e — 5 .dx
_:E-I—]_ (m_|_]_]

1
r+1

= (z+1)""

.dx

Let f(x) =

P -1
0= ——(z +1)

= —(z+ 1)‘2%@ +1)
~ —1
C(z+1)
_ —1
(2 + 1)

ol = fez[f(m] + fr(z)]. dz

x 1
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EI
Integrate the following functions w.r.t. x : — [m(lﬂg z)? + 2(log m)}
T

£

21
:fe”li(]ogmf#— ng:|.d:ﬂ

b i

Let| = fe_ [:c(]c-g z)? + 2log :.r:} dzx

Put f(x) = (log X)2
opps B 2
ST = - (log )

d
= 2(log x). = (log x)
_ 2logx

i /Ez[f(m) + fr(z)]. dz
=t f(x) + ¢

= e* . (logx)? + c.

Exercise 3.3 | Q 3.6 | Page 128

Integrate the following functions w.r.t. x : €=, [

ha.l 1
Letlz[eh[ T-l08T + ].d:r:

€I

1
= feﬁrl5logm+ —].dm
T

bx.logz + 1
T




Putbx =1
- 5dx = dt
1
~odx = —. dt
5

Also, x = E
H
1 t 5
~l== [ e|5log| = —|.dt
t
Let f(t) = Elﬂg(g)

=5logt-5log5

- f(t) = %[5 logt — 5log 5]

5
- = 0
t

9

ot
. % f SF(E) + fi(t)]. dt

%etf(t) + ¢

Lot 5log( L) +
—e . (N} — i
5 &\ 5

e log x + c.

Exercise 3.3 | Q 3.7 | Page 138

1
Integrate the following functions w.r.t. x : % *. [

r+v1— x2

vV1—z?



and x =sint

.'.I:fe*[sint—!— 1 — sin?t. dt
:/e* [sint—l— v cos?t. dt

= /et(sint—kcnst).dt

Let f(t) = sint
0 = ot

e /e*[f(r} + fi(8)]. dt

el f{) + ¢

U sint+c

=e
=l rt+e
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Integrate the following functions w.r.t. x : log(1 + =

]{1+z]



Let | = f log(1+ )" . dz
:/(I—Fm)log(l—l—m).dm
:/{Ing(l ¢ Y

= {]Dg{l + ) /(1 +z).dx — f'%{log(l +z)} f{l +:z), da:]da:

2 2

sl @] of 2B

2
:w_]ng{lﬂfm]—%/(m—l—l].dm
(z+1)? 1 (z+1)°
_—.lng(1+m)—E.T &

2
_fzt1) llﬂg(1+m) - %] te
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Integrate the following functions w.r.t. x : cosec (log x)[1 — cot (log x)]

Letl = fcose-::(lﬂg z)[1 — cot(logz)]. dz

Putlogx =t

E.'t

. dx = et dt



i e /cosect(l — cot t). e*dt

2 [ e'[cosec t — cosec t cot t]. dt
. d
= [ € |cosect+ E(cosec t)|.dt

= e'cosect +¢ ... [ fet[f(t} + fi(t)]. dt = e' f(t) + ¢
= x.cosec (logx) + c.

EXERCISE 3.4 [PAGES 144 - 145]

Exercise 3.4 | Q 1.01 | Page 144

, 2+ 2
Integrate the following w.r.t. x

(z—1)(z +2)(z + 3)

z? 4+ 2
Le“:f(:t—l}(:r—l—Z)(;t:—I—@'dx

2 + 2
Let
(z—1)(z+2)(z+3)
A B C

= + +
r—1 r+ 2 r+3

A2 AN+ 2+ 3) +Bx-Tx+3)+Cx—-Nx+2)
Putx—-1=0,ie.x=1, we get

1+ 2 =A3)4) + BO)4) + C(0)(3)
s 3 =12A

[

A=

| =



Putx+2 =0, l.e.x=—2, we get

4 + 2 = A0)(1) + B(=3)(1) + C(-3)(0)

.. 6=-3B

B=-2

Putx + 3 =0, l.e. x = — 3we get

9+ 2=AFN10) + B4HO)+ D=1

+ 11 =4C
1
C=
z? + 2 &, 2 (&)

(m—l}(m+2)($+3}=m—1 T+ 2 r+3

ol e

1 1 1 11 1
— .dxr — 2 .d .d
4/;1:—1 v [m—l—? T 4[m+3 o

1 11
Elog|;1: — 1| — 2log|z + 2| + ?lug|m + 3| +ec

.dx
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I?

Integrate the following w.rt. x:
J J (22 + 1)(z2 — 2)(2% + 3)



72

Letlzf (m2+1]{$2—2)(m2—|—3]'d$

72

(2 +1)(z2 — 2)(x? + 3)

Consider,

For finding partial fractions only, put x* = t.

x? t

@+ 1) —2)(22+3)  (t—1)(t—2)(t+3)

_ A N B N C
t+1 t—2 t+3

St A2+ 3+ B+ N3+ CE+ DE-2)

Putt+1=0ie.t=-1, weget

-1 = A= 3)(2) + B(O)(2) + C(0)(= 3)

.[Say)

=1 =-06A

1
A= —
6

Putt-2=20ie.t=2 weget
2 = A(0)(5) + B(3)(5) + C(3)(0)

»2=158
2
B= —
15

Putt+3 =0 ie.t=-3 weqget
=3 =A(= 5)(0) + B= 2)(0) + C(-=2)(= 5)
-3 = 10C

3

L= ———
10



| : ® @)@
S+ -2)(t+3) t+1  22-2  z2+3
2 G @ @)

T (@24 1)(22—-2)(22+3) 22+1  22-2 2243

[ @) G

.dz
2+1  x22-2 243
1 1 2 1 3 1
:Ef1+ 2.d:t:—|—15f ?'dm_ll]f g.d:c
: 2 (V) 21 (v3)

z— /2
:I?—F\/E

1, 1
= —tan "= + log
6 15v/2

— ﬁtan_l(i) +c.

10
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12x + 3

6x2 + 13z — 63

Integrate the following w.r.t. x

122 + 3
Letl = .dr
6x2 4+ 13 — 63

122+ 3
6x2 + 13z — 63
122 + 3
(22 +9)(3z —T)
A B
= +
2r+9 3z —T
L 12+3=A3Bx-7)+B(2x+9)

Let




Put2x+9 =0, ie x= %,we get

12(_79) +3= A(_TZT —7) + B(0)

s —51= _—41A
2

102
A= —=
41

T
Put3x—-7=0,ix= E we get

12(%) +3= J»_!qL(t:r}jLB(l?4 +9)

2312 2g
3
93
B=__
41
| 122 + 3 122 + 3 (12 N (£)
6z 4+ 13r — 63 622+ 13z —63 22 +9 3z —7

102 1 93 1
f .dx + [ .dxr
41 2r+9 41 3x—T7

102 log|2z +9| 93 log|3z — 7|

. + . +
41 2 41 3
D

11 12 +9|+311 |3z — 7| +
— 10 M — 10 £ — C.
a1 ° a1 °

2r + 9 3z —T

102 93
(41 + (41) ]dm

L
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2z

Integrate the following w.r.t. x
4—-3z—=

2



SOLUTIOM

Ltl‘/ 2 d
= . .
© 4—3r — x2

2x

4— 3z — x2
_ 2
A+ z)(1-z)

A B
) 4+ x N 1—=x
~2x=A(1-x) + B(4 + x)
Putd +x =0, l.e.x = -4, we get
-8 = A(5) + B(O)
.

D
Put1-x=0,iex =1, we
2 = A(0) + B(5)

2
5

o (D@
" 4—-3zx—22 4+ -

—8 2
.-.I:] > R (5) ].d;r
4+ x 1—=x

8 2 ]
- T+ = .dz
54+m 5) 1-z

8 2 log|1 —
D 5 —1

Let

B =

8 2
—Elog|4 + x| — Elog|1 —z|+e
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, 22 +z—1
Integrate the following w.r.t. x
2 +x—6
SOLUTION
2
r“+x—1
LetI:f .dx
r2+x—6
(z*+z—6)+5
=f .dx
2+ x—6

r+3 N r— 2

L1 =A-2) + Blx + 3)
Putx3 =0, ie x=-3, we get
1 =A(=5) + B(0)

—1

A= —
5]

Putx—2=10, le.x =2, we get
1 = A(0) + B(5)

“B=—
5



(D@
r2+x—6 r+ 3 r— 2

_ 1 1

.-.I:/ld::c—l—5/ E')—I— (B)I.dm
r+3 r— 2

fldm—f L .d:r:+[ L .dx
r+3 r— 2

x —log|x + 3| + log|x — 2| + ¢

r— 2

x+ 3

x + log

‘—I—c.
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, 6x° + 522 — T
Integrate the following w.r.t. x
3z2 —2xr —1
6x* + 522 — 7
Let | = f .dzx
3z — 2z —1

3z% — 2z — 1)623 + 5z2 — 7(2x + 3
6z° — 4z° — 2z
-+ +
9z% + 2z — 7
0z — 6z — 3
- 4 -
8x — 4

.-.I:/[{2m+3]+ o4 | 4

3r2 — 22— 1]

:f2$+3+f (m—SS(;,:H)'dm




8xr — 4

(z —1)(3z + 1)

A B
r—1 M 3r+1
L 8x—-4=A0Bx+ 1) +Bx-1)
Putx—1=0,1e.x =1, we get
8—-4 = A(4) + B(0)
A=

Let

Put3x+1=0, e x= —E,weget

s(—%) —4— A®0) + B(—%)

~8-12 4B
T3 3
~B=5
8z — 4 1 5

— +
(z—-1)3z+1) zx—-1 3zxr+1l

.'.I:medm+3f1d:t+/[ L + > ].d;r
r—1 3+ 1

x? 1 1
=2 — | +3x+ dr + 5

2 x—1 3z +1

=2’ + 3z +logz — 1

.dzx

D
—I-Elcng 3x+1+ec
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12z% — 2z — 9
(422 — 1)(z + 3)

Integrate the following w.r.t. x



Lt 1222 — 22— 9
= = . (L.
(422 — 1)(z + 3)
1222 — 22— 9 A B
Let

- +
(422 —1)(z+3) 4z22—-1 z+3

A 12x2 - 2% -9 = Alx + 3) + B(dx2 - 1)

1
Put4x? -1 =0, ie. x° = E l.e x = — we get
1 1
12><(—) —2><(—) = ( )—I—B(D}
2 2
.‘_7:_
2
LA=-2

Putx + 3 =0, i.e.x = -3, we get
12(—3)* —2(—3) — 9 = A(0) + B(4(3?) — 1)
-~ 105 = 35B
~B=3
1222 — 2z — 9 —2 3
42 1) z+3) 422-1 z+3

=R
o] = .dx
472 — 1 r+ 3

I
—_—
|
b
L —
——
b2
=
 S—
o | =
I
'—I.
=
=
)
]
=
It
=
=

I
|
[a—
o
(0 [=]
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1

Integrate the following wrt. x: ———
? ? z(z® + 1)



1
Let| = f—.d&t
z(z® +1)

4
= fm—.dm
z®(z® + 1)

Putx’ = t,
Then 5x% dx = dt

wxtdx= —
l_/ 1 dt
) t(t+1) 5
/(t+1)—t 5
tt+1)
()
t+1
1
:_U‘_dt_ _dt]
5 t t4+1

1
= E[lc:-g|t| —log|t +1|] +¢

1 t

= —log| ——| +¢
5 05 t+1‘
1] z° N
= —lo c.
5 g:r5—|—1
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Integrate the following w.r.t. x:

22 — 1

xt 4+ 922 + 20



272 — 1
let| = .dr
t +9x2 + 20

2x2 — 1
4+ 922 + 20

Consider,

For finding partial fractions only, put xZ = t.

221 t

Tzt 4022 +20  (t—1)(t—2)(t+3)
A B C
“ir1  t-2 t+3
St=AR-2)E+3)+BE+NDE+ 3+ CE+ T)(E-2)
Putt+1=0ie.t=-1 weqget

=1 = A(=3)(2) + B(0){2) + C(0)(=3)

..(Say)

L —1=-06A
1

A= —
6

Putt-2=20,let=2 weqget
2 = A(0)(5) + B(3)(5) + C(3)(0)

.. 2=15B
.. 2 =15B
2

T 15
Putt+3 =0 ie.t=-3 we get

=3 = A= 5)(0) + B(- 2)(0) + C[=2)(= 5)

- B

-3 = 10C
3

= ——
10



. t () | (&%) | (%)

T D)E—2)(t+3) t+1 2-2 2+3

| z? _(5) () N (%
D224 1)(22 - 2)(22+3) 22 +1  22-2 2243

1 9 —3
L (%) () (%)
= + .dx
2241 22—-2 243
1 1 2 1 3 1
:Efl 2.dm—|—15f 2.d:t:—m/ E.dm
T mi—(ﬁ) x?—l—(v@)
1 2 1 — 4/ 2 2 1
= —tan 'z + X log = V2 = X tan 1(i) 1
15" 22 |lz+v2| 10 3 V3
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r? + 3
(2 —1)(x?2—2)

Integrate the following w.r.t. x:



9
Letlz[ = +3 .dzx
(2 — 1)(z? — 2)

2+ 3
(22 —1)(z2 —2)

Consider,

For finding partial fractions only, put x% = t.

_ z2 + 3 t

T @ -1)(=2-2) (t+1)(t—2)

_ A N B
t+1 t—2

St=AR-2)E+3)+BE+FNDE+F 3+ ClE+ 1(E-2)

Putt+1=0ie.t=-1 weqget

-1 =A[=3)(2) + B(0)(2) + C(O)(=3)

[Say)

=1 =-06A
1

A= —
6

Putt-2=20,ie.t=2 weqget
2 = A(0)(5) + B(3)(5) + C(3)(0)

2 =158
2
B=—
15

Putt+3=0iet=-3 weqget
-3 = Al 5)(0) + B(= 2)(0) + C(=2)(= 5)
-3 =10C

3

nC= ——
10



t (5)

. (%) | (%)

ErD)(E—2)(t+3) t+1 -2 243

_ z? (3 () N ()

T4 1) (22— 2)(224+3) 22+1 222 2243
1 2 -3

GGG

2+1 x2—-2 x243

1 1 2 1 3 1
—f .dx + f .dxr — f .dx
i] 1+ x? 15 _ 10

.dx

2 2
22— (V2) 22+ (V3)
1 — /2 3 1
= —tan 'z + — X lﬂgx V2 — X taﬂ_l(i)-l-t‘
6 15 2v2 |z+v2| 10 3 3
r+1 3] T— V2
= 2log ‘—I— log V2 +c
r—1 2v/2 z+ V2
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2z
(2 4 x2)(3 + z2)

Integrate the following w.r.t. x

2
Letlzf(2+$2)(3+$2}-dm
Put x° = t
so2x dx = dt

1
lzf(2+t){3+t) dt
) (3+t]—(2+t}_

B (2+1t)(3+1)

Sl sl
2+t 3+1




=log|2 +t|-log|3 +t] + ¢
2+t
= log| ——
3+t
2+ z?

3+ z2

+c

= log +c.
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2z

Integrate the followi rtoxc:
ntegrate the following w.rt. x : Zo———"—

22’3’
Let | = -d
© [41—3-2*—4 N

_f 2"
(27)* —3.27 — 4

Put 2% =t
- 2%log 2 dx = dt
1
log 2

N 1[ dt
T log2 ) t2—3t—4

1 1
log 2 f (t+1)(t—4)

1 (t+1) — (£ — 4)
5 log 2 / (t—4)(t—4)

1 f 1 1
= — - dt
5log 2 [t—-ﬂl t—I—l]

1 1 1
5log 2 t—4 t+1

s 2%dy = . dt

dt

dt ..[Note this step.]




1
= log|t — 4] — log|t + 1|] + ¢

Hlog2
1 ]‘21—4y+
= (] C.
Flog2 2|27 +1

Exercise 3.4 | Q 1.12 | Page 145
3r — 2

(z+1)*(z +3)

Integrate the following w.r.t. x

SOLUTION

3r — 2
Letlz[ 5 -dx
(z+1)(z+3)

3r—2 A B C

(z+1)(z+3) <=+l (z+1)° =+3
2 3x—2 = Alx+ 1)(x+3) +B(x+3) + Clx + 1)2
Putx+1=0le.x=-1,we get
~3-2=A0)() + B(2) + C(0)
~—5=2B

5

“B=——
2

Putx+ 3 =0, ie x--3 weget
-9-2=A-2)(0) + B(O) + C(- 2)2

=11 =4C

11

4
Put x = 0, we get

-2 =A(M3) + B(3) + C(1)
=2 =3A+3B+C

s C o=



15 11
-2 =3A - — — —
2 4
A= 2y 2 U
ST 2 4
. —8+30+11
4
N
4
Cmer _(B) (D (B
(z +1)*(z + 3) 21 (z+1)7? =+3
11 —5 —11
-|=f (%) n (2) +(T)
h z+1l  (z4+1) =x+3
11 1 D 9 11 1
= ~dr — — +1) - dx —
4 f:r:—l—l v f(m ) * 4 f$+3
5 (z+1)" 1
:—l 1——-—-———1 3
1 oglz + 1] 5 > T2 oglz + 3|+ ¢
11l a:—l—l‘_l_ D n
= (n] C
1 % z+3 2(x + 1)
+1 D — 2
= 2log ’ ‘—I— ]crgi +c
L 2v/2 T+ V2
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ha? + 20z + 6

Integrate the following w.r.t. x

2+ 222 +

- dx



SOLUTIOM

ha? + 20z + 6
LetI:f i ML -dx
 + 22+ 1

/ Az + 20z + 6
z(z? + 2z + 1)

f5m?+20m+6
= 5 - dx
z(x +1)
5x% + 20z + 6 A B C
Let g = T + 3
z(x+1) r T+l (z+1)

A2+ 20x + 6 = A(x + 1)2 + Bx(x + 1) + Cx
Put x = 0, we get
0+0+6=A01)+B0O)(0)+ C(0)

LA=6

Putx+1=0,i x=-1, we get

5(1) + 20(= 1) + 6 = A(0) + B(-=1)(0) + C(- 1)
n=9=-C

nC=9

Putx = 1, we get

5(1) + 20(1) + 6 = A(d) + B(1)(2) + C(1)
ButA=6andC=9

n31=24+2B+9
~B=-1

_ 5xﬂ+20:.e+ﬁ 6 1 9

T 2
(z +1)° r T+l (z+1)

/[__ 3
z+1 (m+U2




1 1
:ﬁf—-dm—f—-d:r,—l—gf(m—l—l]_g-dm
T r+1

(z+1)""

= 6log|z| — log|lz + 1| +9- ]

+c

9
= log $ﬁ| —loglz + 1| — —— +¢

(x+1)

+ c.

= log

z0 9
r+1 (z+1)
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1
z(1 + 4z® + 3zY)

Integrate the following w.r.t. x

1
Let | = -dzx
© f z(1+ 4z* + 3z9)
22

_ d
f z3(1 + 4z3 + 3z9) .

Put x° =
=~ 3x% dx = dt
- x2dx (1)(3) - dt

1 1
1= _[ dt
3 J t(1+ 4t + 3t?)
1 1
:_/ - dt
3 t(t+1)(3t+1)
1 A B C
Let — + +
t(t+ 1)(3t+ 1) t t+1 2t +1
A=A+ DEt+ N +BEEGEt+ )+ CHE+ 1)
Putt =0, we get




1 =A(1) + B(0) + C(0)

A=
Putt+1=0ie.t=-1weget
1 = A(0) + B(- 1)(-2) + C(0)

“B==
2

1
Put3t+1=0, ie t= —E,we get

1= A0) + B(0) + c(—%) (g)

9
= ——
2

1 1, (), (9)

= +
tt+1)(3t+1) t  t+1  3t+1

'”'Z%/[%Jrﬁ)lJr?(,;f)]'dt

1 1 1 1 9 1
slfva+s (a5 [50
3 t 2 t+1 2 3t+1

(@) |1og

—I—ll t—l—l‘ ) 11
—lo —— - —lo
2 5 2 3 s

3t+1 |] +ec
1 1 3

= Elog|$3| + Elﬂg|m3 + 1| — Elﬂg|3m3 + 1| +c

= log|z| + %]0g|$3 + 1| — ;]0g|3m3 + 1| +ec
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1
3 —1

Integrate the following w.r.t. x:



1
Letlz[ -dx
3 —1

1
= -dx
f(:tr—l){m2+m+1)
1 A Bz +C
et = +
(z —1)(z® +z+1) r—1 z22+z+1

L

ST=A +x+ 1)+ Bx+OQx-1)
Putx—1 =0iex =1, we get
1=A3) + (B + Q[0

A=t
3

Put x = 0, we get

1=A(1)+C-1)

L C=A-1= _2
3

Comparing the coefficients of x* on both the sides, we get
0=A+B

1
S B=-A=_—-—

3

1 1 2

| 1 ()  (—32—3)
: = +
(z—1)(2®2 +z+1) =z—-1 z22+z+1
1] 1 T+ 2
3|lz—1 z224+zxz+1

d
Letx+2=p[d—(x?+m+1)] +q
Hi

Comapring coefficient of x and the constant term on both the sides, we get

1
2p=1i.e.p:§ and p+g=2



1 3
Lg=2-p=2— — = —
4 P 2 2
3

x+2-—(2x—|—l)—|— 5

1 _1[ 1 %@m+ﬂ+%]

"+l (z2+z+1) 3

z—1 (z2+z+1)

1| 1 1/ 2z+1 (5)
3lz—1 2\z2242x+1 2 +z+1

1 1 1/ 22+1 ()
== =) - —2 | - dz
3 r—1 2\ 22+ +1 2441
2z + 1 1 1
:—f dm——f - — = -dx
z—1 24z+1 2) 2+z+1+2
1 1 [ E(22+z+1)
:—]Dg|m—l|——f : ——f
3 6 2+x+1 3

1 1., 1 1 B
—log|z — 1| — —]Dg|:ﬂ + T+ 1| - — tan” | ———
3 6 2 (ﬂ)
2
+

= lz —1] 11| 4z +1] Ly *(2$ 1)+
—log|lz — 1| — —log|z” + = — —tan c.
3 6 V3 V3
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(3sin—2) - cosx
2

Integrate the following w.r.t. x

h—4dsinxr —cos“x



(3sin—2) - cos x
Let| = - ~dx
5 —4sinx — cos?zx

(3sinz — 2) - cosz
:/ 5 -dx
5 — (1 — sin m) —4sinzx
(3sinz — 2) - cosx
:/ 5 dx
5—1+sin“z —4sinz

dx

B [ (3sinx — 2) - cosx
sin?z — 4sinz + 4
Putsinx =1t

- cos x dx = dt
3t—2
|=f - dt
t2 — 4t + 4
3t—2
[
(t—2)

3t — 2 A B
Let =

t-2° t2 (-2
L3t-2=At-2)+B
Putt-2=0ie t=2 weget
4=A0)+B
~B=4
Putt = 0, we get
-2=A-2)+B
L2 =-2A+4
L 2A =6
A =3

at — 2 3 4

o2 -2 (o)




3 4
- [ |

1 —2
=3 —— . dt+ 4 t—2 - dt
f]t_2 + f( )

t—2)"" 1
:3log|t—2|—|—4-!-——|—c
—1 1
3 log|t — 2| 4 +
= 3logl|t — 2| — c
: (t=2)
] 4
= 3loglsinz — 2| - ——— + ¢
(sinz — 2)
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1

Integrate the following w.r.t. x

1
Letlz[ . - -dzx
sinx + sin 2x

1
:/ . - d$
sinx + 2sinxcos T

sinx + sin 2x

dz
:/sin$(1+2005m)
B sinx - dx
_fsin?m[1+2005m]

_/ sin-dx
~J (1 —cos?z)(1+ 2cosz)

~ f sin-dz
- J (1—-cosz)(1+ cosz)(1+ 2cosz)
Putcosx =1t



so—sinx . dx = dt

~osinx .dx = — dt

—dt
17 f (1—t)(1+t)(1+2t)

- dt
- f (1 —t)(1+1)(1+2t)
1 A B

C

et = + +
(1—8)(1+t)(1+2t) 1—-t 1+t

1+ 2t

ST=A+0(1T+20) + BT -1)(1 + 20) + C{1-1)(1 + 1)

Putting 1 -t =0, i.e.t = 1, we get

1 =A(2)(3) + BO)3) + C(0)(2)

1
A= —
6

Putting1-t=0,ie.t=-1, we get

1=A0)=1) + B2 1) + C2)(0)

1
mB=——
2

1
Putting 1 + 2t =0, i.e. t = 3 we get

1=Am)+3m)+c(§)(%)

Lc=2

3
. 1 (5) , (=), (3)
-+ +2) 1t i lj—t MY



- dt

'.'lzfll(%)t i E_Tl) * l(flt

1
o = gty = | — .
6 /) 1—1t b [ [1+2t

1 log|l—t 4 log|1 + 2t
=5 % ]0g|1+t| ¥+c

1 2
—Elog|1 — cosz| + Elﬂg|1 + cos x| — §10g|1 + 2cosz| +c

1 1 2
Elng|c05m + 1| + Elﬂg|ms:1: — 1| - E]Dg|2 cosz + 1| + ¢

Exercise 3.4 | Q 1.19 | Page 145
1

Integrate the following w.rt. x 1 — :
2sinx + sin 2z

1
Let | = f . _ -dx
2sinzx + sin2x
1
:/ > : d:t:
2sinx + 2sinx cosx

1
] - dx
2sinz(1 + cosz)

/ 1 dx
2sin’ (1 + cos z)

B sin
_ f 2(1 — cos? z)(1 + cos )
sin-dx
f 2(1 —cosz)(1+ cosz)(1l + cosx)

/ sin-dzx
2(1 — cosz)(1 + cos z)*



Putcosx =t

- —sinx .dx = dt
~osinx .dx = — dt
1 1
== [ .t
2/ 1-1t)(1+1)
e R L
2/ (t—1)(t+1)
1 A B C

Let = + +
t—1)(t+1)* t-1 t+1  (4471)

ATz A+ 12 +BE-NE+1) +Clt—1)
Putt+1=0ie,t="1 weqget
= 1=A0) + B) + C(- 2)

1

LC=—=
2

Putt-1=01e,t= 1, we get
=1 =A[) + B(0) + C(0)

A= —
4

Comparing coedfficients of 2 on both the sides , we get
0=A+8B

1 (z)  (2), (=3)
t 1)2 t—1+ t+1 +(t—|—1]2
) (1), (=3

1 t+1 [t+1}2

- dt



1 1 (t+1)
= Zloglt — 1| — —log|t + 1 +
1] |t—1+1 1 N
= —lo - — .
8 Bl 311 T i+
1 CDEI—]‘ 1
= —log|——— + e.
8 cosx +1 4(cosz + 1)

Exercise 3.4 | 1.2 | Page 145
1

sin 2x + cos T

Integrate the following w.rt. x

1
Letlz[ - -dx
sin 2x + cos T

1
:f _ - - dx
sina + sin2x cosx

dx
:fsin:c(l—l—2{'.nsm)
~ sinz - dr
_/SiH2$(1+2EGS$)

_f sin-dx
~J (1—cos?z)(1+2cosz)

_/ sin-dx
(1 —cosz)(1l+sin2x)(1+ cosx)
Putcosx =t

so—sinx . dx = dt

1 1
dt——fgl— dt——f—-dt
t—l t+1 4 (t—]]g



~osink .dx = — dt

—dt
e f (1—t)(1+1)(1+2t)

o dt
B f (1 —t)(1+1)(1+2t)
1 A B C

L —
-0+ H0+2) 1t 1+¢ 1t2

SI=A+ 1T+ 20+ B -1+ 20+ CO1-1(1 + 1)

Putting 1 -t =0, i.e.t = 1, we get

1 = A(2)(3) + B(0)(3) + C(0)(2)

'—I:'\Iu_r‘

A= —
6

Putting1-t=0,i.e.t = -1, we get
T=A0)=1) + B(2)(-1) + C(2)(0)

1
S B=——
2

1
Putting 1 + 2t = 0, l.e. t = Y we get

1=A(0) + B(0) + C(g) (%)

L C= —
3



1 (%)

(-t (42 1—t 14+t 142t

f[l—t 1—|—3+1(flt

_E ﬁ _[— __f1+2t

1 log|l —t| 4 log|l + 21|
| bl 1 1+¢ =) e
6 ] ogll +t[— 2 €

dt

1 1 2
—E]Dg|sin:r, + 1] + E]Dg|5'1n:r: — 1| — E]og|sina‘:1 +2|+¢c

1 1 2
—E]Dg|1 —sinz| — E]Dg|1 + sinz| + E]ﬂg|1 + 2sinz| + ¢

Exercise 3.4 | Q 1.21 | Page 145
1

sine - (3 + 2cosx)

Integrate the following w.r.t. x :

1
Letl = - dx
sinz - (3 + 2cosz)

sin x
ya s
sin“z - (34 2cosx)

B sin P
_/(I—CGSEI}(3+QCGSI). ’
sin &
(1 —cosz)(l+ cosz)(3 + 2cosx) .

dx

Putcosx =t
~o—sinx.dx = dt
-~ sinx.dx = — dt



1
(1—t)(1+¢t)(3+2t)
—1
- dt
(1—t)(1+1¢)(3+2¢t)
; -1 A N B N C
S0 +roBr2) 1-t 1+t 3+2t
S=T=AN+ DG+ 28) + B(1-9(3 + 2t) + C(1-1)(1 + 1)
Put1-t=0i1e.t=1 weget
= 1=A2)(5) + BO)5) + C(O)(2)

(—dt)

- —1="10A
—1

A= —
10

Put1+t=0ie.t=-1, weget
=1 =A(0)(1) + B(2)(1) + C(2)(0)

—1=2B
B

2
Put3+2t—0|et——%weget
ORI GIE)
1=-2¢
cc=2

D

-1 (w)  (=3) )




CNCNCIR

1 1 1 1 4 1

- f -dt——[—-dt+—[ . dt
10/ 1—t 2/ 1+t 5/ 3+2t
1 logll—¢ 1 4 log|3 + 2t

1 logl1 —¢ 4 log| I+c

= —log|1 + | +
10 —1 2 D 2

1 1 2
ﬁlog|1 — cos x| — Elﬂg|1 + cos x| + E]Dg|3 + 2cos| + e

Exercise 3.4 | 0 1.22
5-e”

(ex + 1)(e2= + 9)

Integrate the following w.r.t. x

Let | f 0 dz

et | = .
(ex + 1)(e2= 4+ 9)

Pute* =t

~oefdy = dt

.-.|:5f L . dt
(t+1)(t2 +9)
1 A Bt + C
Let = +
(t+1)(t2+9) t+1 249
S1=AER+9 +Bt+ QO+ 1)
Putt+1=0iet=-1 weqget

1= A1 +9) + C(0)
1

A= —
10



Putt =0, we get
1T =A(9) + C(1)

9 1
~C=1-9A=1— — = —
10 10

Comparing coefficients of t2 on both the sides, we get
O0=A+8B

CBo-A=-———

10
N N ¢ B e e
C(t+1)(t2+9)  t+1 t2+9

() . (10t + 10)
1=5 - dt
f[t+1+ t2+9

L
2 ) t+1

1 1
_—] t+1| — — - dt + (1).(3)t
3 loglt +1 4=jrt24-9 - (1)-(3)tan” ( )
d (42
(" +9
:%]Dg|t+1|—£fL) dt-l——tan ( )

4 249

S loglt + 1] 11|t2+131+|+1t_l L)+
— 10 — 1o —Lan —_ C
28 1" 6 3

“logle® + 1] — +1 > + 9| + Lian (<) +
—log|e — —logle —tan — c.
5 8 18 6 3

Exercise 3.4 | Q 1.23 | Page 145

2logz + 3

Integrate the following w.r.t. x
x(3logz + 2) {(]c:-g z)® + 1}




21 3
Let | = [ 8T + -dzx
z(3logz + 2) [{log z)® + 1}

Putlogx =t

1
s — -dx = dt
T

- 2t + 3
) (Bt+2)(#2+1)
2t + 3 A Bt + C
Let — +
(3t +2)(t2+1) 3t+2 241

S2t+3=AME+ 1)+ (Bt+QBt+2)

2
Put3t+2=0iet= —E,weget

2(%2) +3=A(% +1) + (%QBJFC)(O)

Putt = 0, we get

r

3]
3=A(1)+C2)= — +2C
(1) +CR2) Th

15 24
n20=3—— ==
13 13

12

S C=—

13

Comparing coefficient of t2 on both the sides, we get
0=A+3B



A D

S o S

3 13
o 2+3  (5) | (tt )
C(3t+2)(t2+1)  3t+2 t2+1
|:/ ()  Cwt+3)]
3t + 2 t2+1

15 1 D 2t 12 1
- dt — -dt + - dt
13 3+ 2 26 t2+41 13 t2+ 1

13 1 5 12
— - —log|3t + 2| — —lcnrg|t2 + 1| + —tan '(t) + ¢
13 3 26 13

[ %(tﬂ +1) =2t and %dt = log| f(t)| + c]
D

] 12
= —log|3logx + 2| — —log|(lo :c?—i—l + " tan"(logz) + e
T3 og|3log |~ g|(logz)” + 1| = (log x)

MISCELLANEOUS EXERCISE 3 [PAGES 148 - 150]

Miscellaneous Exercise 3 | Q 1.01 | Page 148

Choose the correct option from the given alternatives :

/l—l—:r—l—v:r:+:132 P
-dx
ve+Vl+z

1

Eum—I—l—l—c

> s
J— T—]_ E+ '
2@+t 4

vez+1l+4e

2(x — 1]% +c




2 3
E(m+1)§ +c

Miscellaneous Exercise 3 | Q 1.02 | Page 148

Choose the correct options from the given alternatives :

f L dr-fw+cth f = 4
(1L = TIX C, 2N = (@r =
T+ xd T+ x°

log x-f(x) + ¢

fix) + logx + ¢

fix)-log x + ¢

%:r:ﬁf(m) +c

logx—f(x) +

4 zt+1) -1
[Hint:[ * -d:r=f( ) -dx
x + z° z(zt + 1)

1 1
) -
T T+ z°

= log x - f(x) + c].

Miscellaneous Exercise 3 | Q 1.03 | Page 148
Choose the correct options from the given alternatives :
log(3z)
f _o80T) i -
x log(9x)
log (3x) — log (9x) + ¢
log (x) - (log 3) - log (log 9x) + ¢
log 9 —(log %) - log (log 3x) + ¢
log (x) + (log 3) - log (log 9x) + ¢



log (x) — (log 3) - log (log 9x) + ¢

log (%=
[H|ﬂtf]ﬂgidm=\/£d$
zlog(z) x log(9x)
log(9z) — log 3
:f og(9z) —log3

z log(9z)
JER= R

f— dx — {log.?.)f lcrg(g:r,] dx

= log (%) — (log 3) - log (log 9x) + cl.

Miscellaneous Exercise 3 | Q 1.04 | Page 148
Choose the correct options from the given alternatives :
sin™ x
cosm+2 3 dz =
cos™ T4
tan™t!
m+1

(m + 2)tan™* T x + ¢
tan™ x

+c

+ec
m

(m + Ntan™* 1 x + ¢

tan™ ! 2

m+1

+c



Miscellaneous Exercise 3 | Q 1.05 | Page 148

Choose the correct options from the given alternatives :

fta,]l(sin_l m) -dx =
(1 — mg)_% + ¢
(1 — :1:2)% +c
tan™ x

v1-—x2

—vV1—z2+c

+c

—y1—-z2+¢

[Hiﬂt :sin 'z — tan (L)] )
Vv 1— z?

Miscellaneous Exercise 3 | Q 1.06 | Page 148

Choose the correct options from the given alternatives :
r —sinz
[ e
1—coszx
T
x cot (—) +c
2

£
— cot(—) +c
2.

t(m)-l—
cot| — c
2

t (x)-l—
rtan| — c
2



T
—mcot(5)+c

— s x — 2sin( =) cos( =
[Hm:/ﬂ_dm:f _ Jeos(3)

1—coszx

£
=—xzeob| = )+l
2
Miscellaneous Exercise 3 | Q 1.07 | Page 148

Choose the correct options from the given alternatives :

-1
ffo) = ———, g(z) = €™ 7, then /f(:r: g(x) -dx =

sin” x
Ver
e (511:1 T — 1) +c
sz (1 sin™ ) +ec
el (5111 x+ 1) +ec
s “.(sintz+1)+e

gin~ !z

e -(sin_la’:—l)—Fc



Miscellaneous Exercise 3 | Q 1.08 | Page 148

Choose the correct options from the given alternatives :
1 1

If ftan3 z-secdz-dr = (—) sec™ x — (—) sec" x + ¢, then(m,n) =

m n
(5. 3)
(3, 5)

11
5’3
4, 4)

(5. 3)
[ Hint : fta,n3 z.sec’ z - dr

:/secﬂm-tanim-secmtaﬂm-dm
= /secﬂm(secz:r:— 1) secrtanx - dr
Put sec x = t].

Miscellaneous Exercise 3 | Q 1.09 | Page 149

Choose the correct options from the given alternatives :

1
/ cdr =
cosT — cosZx

z
log(cosecz — cotx) + ta,n(E) +c

SiN 2X—CosX + C
T
log(secz + tanz) — CDt(E) +c

Cos2¥x—sinx + ¢



log(sec x + tanx) — cot (%) =

1
[Hiﬂt:/ 5 - dx
cosx — cos?zx

f 1
= - dx
cos (1 — cos x)

_[ (1 —cosz) + cosx

cosz(1l — cos m)

1
_f(c05$ l—coszx
P
/[secm-l——{'osec (5 ]

1
ng|5e::'m—'—tan:t:| 5 )—E—c

1
2

dx

= log|secz + tan x| — cot( 5 ) e,

Miscellaneous Exercise 3 | Q 1.1 | Page 149

Choose the correct options from the given alternatives :

[

- ~dx =
sinx - cosx

2Vecotxz + ¢

—2v/cotx + ¢

1
Evcotm—l—c
vecotx +c¢

—2vecotxz + ¢




Miscellaneous Exercise 3 | ( 1.11 | Page 149

Choose the correct options from the given alternatives :

[ -

— +c
T

Miscellaneous Exercise 3 | Q 1.12 | Page 149

Choose the correct options from the given alternatives :
fsin(lc:-g x)-dzr =

[sin(log ) — cos(log z)] + ¢

[sin(log z) + cos(log x)] + ¢

[cos(log z) — sin(log z)] + ¢

i | B | Beo | Heo | &

[cos(log z) — sin(log z)] + ¢

%[sin(]ng x) — cos(logz)] + ¢



Miscellaneous Exercise 3 | Q 1.13 | Page 149

Choose the correct options from the given alternatives :
/f:r:z{l +logz) - dz

1

E(l +logz) + ¢

XX + ¢

x*logx+c

x* +c

SOLUTIO
X+

[ Hint : %(mz) =x* (1 + log x)].

Miscellaneous Exercise 3 | Q 1.14 | Page 149

Choose the correct options from the given alternatives :

3 ) 11
/cos—Fm - 51]1—?:1: ~dx =
lng(sin_% :L‘) +c
4 4
—tan7 xr +c

7

7 1

——tan "Txz+-c

4 3
log(cc:-s? m) +c

SOLUTIO
tan~ 7T x +
—Tan 7 I C
4

B SN i1
[Hint:fcos Txsing 7T x-de



sin 7T
:] - dx
i1 9
COS 7 I -COs°T

11
= ]ta]l_? rseclz - dr

Put tan x = t].

Miscellaneous Exercise 3 | Q 1.15 | Page 149

Choose the correct options from the given alternatives :

cos?z —sin’x
2 -dx =

cos?z +sin’z
sin 2X + ¢
COS 2X + C
tan 2x + ¢

2sin2x + ¢

SiN 2% + C

Miscellaneous Exercise 3 | Q 1.16 | Page 149

Choose the correct options from the given alternatives :

d
/ * dz =

COoS iE\/SiIlg T — cosix

lﬂg(tanm — Vtan?z — 1) +c

sin”™! (tan x) + c

1+ sin”| (cotx) + ¢

log (tan z + v/tan?z — 1) +c



log(tan;t: + Vtan?z — 1) +c

_ dx
[ Hint :
cosz+/sin z — cos? 2
sec 2x - dx

) vtan2x — 1

Put tan x = t).

..[Dividing by cosx]

Miscellaneous Exercise 3 | Q 1.17 | Page 150

Choose the correct options from the given alternatives :
log =
/ 1087 4o -
(logex)
T

1+ logzx
X1 +logx) +c

1+ logzx
T

— +toe
1 —logz ¢

£

——+e¢
1+ logzx

Miscellaneous Exercise 3 | Q 1.18 | Page 150

Choose the correct options from the given alternatives :

_[[sin(log x) + cos(log z)] - dx =



% cos (logx) + ¢
sin (log x) + ¢
cos (logx) + ¢

x sin (log x) + ¢

x sin (log x) + ¢

Miscellaneous Exercise 3 | Q 1.19 | Page 150
Choose the correct options from the given alternatives :
cos2r — 1
/ cos2r—1 4, .
cos2x +1
tanx—-x+c
X+tanx +c

Xx—tanx + c

—-x—cotx+cC

¥—tanx +cC

] cos2x — 1
[Hint: | ——— -dx
cos2r + 1

:f —(1 — cos 2x) de

1+ cos?x
—2sin’x
:[—-dm
2cos?
:[(se-:zzm—l) -drx

=—fanx+x +cC




Miscellaneous Exercise 3 | Q 1.2 | Page 150

Choose the correct options from the given alternatives :

2z -2
et +e “x
JE

e® — L +c
i 3831:

2z -2
_|_
[ Hint :/u ~dr

EE

fez-dm+fe_gz-dm

I 1 _|_ ]
=g — cl.
3Eg2‘

Miscellaneous Exercise 3 | Q 2.1 | Page 150

Integrate the following with respect to the respective variable : (z — 2]2\/5



Letlz[(m—E)gv@-dm
:](mg—élm—l—ri]ﬁ-dm

:f(mf —4m% —|—4m31) . dx

I
—
&

h:llL'|
&
|
Hes
—
=
ba e
&
_I_
Hes
‘-..___‘_‘
=
b=
&

T2 e T

= —4 + 4
7 5 3

(z)  (3)  (3)

2 1 5 8 2
= —x* —8x? + —x7T +¢

7 3
Miscellaneous Exercise 3 | 4 2.2 | Page 150

22

integrate the following with respect to the respective variable : 1

T
LetI:f m -dz
x+1

:fwm

z+1
(e+1)(z® -2+t -+ —z+1) -1
_,/ z+1

-dz

" 1
Zf[mﬁ—a:;’—i—:r"i—ma—i-;cg—:c—l—l— ]-da?
r+1

:[xﬁ-dm—];cﬁ-dm+f$4-d$—/m3-dm+[m2-d$—/x-dx+f1dm—[ il -dx
T

7 .6 5 4 B
—E+m—log|m+ 1| &




Miscellaneous Exercise 3 | 4 2.3 | Page 150

Integrate the following with respect to the respective variable : (6x + 5)%

f(ﬁ:c—l—5)ﬂ

(6 + 5)
:—+C
6}(?

ba e

- (6 +5)%+
e C.
15

Miscellaneous Exercise 3 | Q 2.4 | Page 150
tE

Integrate the following with respect to the respective variable : ﬁ
t+1

tﬂ
Letlz‘[—g-dt
(t+1)
(t*+1) -1
-/ dt

(t+1)°
:f t+1)(—t+1)—1 L
(t+1)°

2 —t+1 1
:f o . dt
t+1 (t+12)

:[_(t+1)(t—2)+3_ 1 ]_dt

t+1 (t+ 1)°




3 1
i/t—2+ - 5| - dt
t+1  (t+1)
1 1
[tmﬁ—zfﬁqﬂ+3/:——~dt—f————5-ﬁ
t+1 (t+1)

t2 t+1)—1
E—2t+3|lﬂg|t+1|—( ) +c

(—1)
2

t 1
= — —2t+3loglt + 1|+ — +c
2 t+1

Miscellaneous Exercise 3 | O 2.5 | Page 150

. . , _ 3—2sinx
Integrate the following with respect to the respective variable ; ———

SOLUTION

3—2sinx
Letlz[—-dm

cosx

f 3 2sina
= e -dx
cos? r cos?

= 3[sec2$-da: —Zfsecmtanm-d:c

cos? r

= 3tanx—2secx + .

Miscellaneous Exercise 3 | Q 2.6 | Page 150
sin® 6 + cos® 6

2

Integrate the following with respect to the respective variable :
sin” @ - cos? 8

SOLUTION




/’ sin® 6 + cosb @

sin® 9 - cos? B

ds .[-a +b>=(a+b)®-3abla+b)

B / [ (5iﬂ2 8 + cos? 8}3 — 3sin?0 - cos? Eﬂl(siﬂ2 6 + cos? B)

sin®® - cos2 B

_ f (1)® — 3sin6 - cos? 8(1]] i

sinZ 6 - cos2 @

[ 1
by, T
| sin“ 6 - cos? B

e 2
sin” 6 + cos” 6
=/ —31-{&3

| sin%6 - cos2 @

1 1
= + ~3)-de
cos2®  sin?e

= ./(sex:2 6 + cosec®s — 3) - d#

:fsecze-dB—I—[cosecEB-dB—3/1-::!8

—tanB-cotB - 3068 + c.

Miscellaneous Exercise 3 | Q 2.7 | Page 150

Integrate the following with respect to the respective variable : cos 3x cos 2x cos x

Letl= [ces?-ﬂ: cos2rcosx-dr

Consider cos 3x cos 2x cos X = ECDS 3z (2 cos 2z cos x|
1
= 5 cos 3z[cos(2z + x) + cos(2z — z)]

= E [5032 3z + cos 3x cos m]

1
= E [2 cos® 3z + 2 cos 3z cos .'1:]



[1+ cosb6x + cos(3z + x) + cos(3z — x)]

1+ cos bz + cosdx + cos 2]

-

1
ol = 2 f[l + cos 6z + cosdx + cos 2z| - dx

1 1 1 1
—Efl-d:r—l—Z/cnsﬁm-dm—l—zfcosaim-dm—l—z/cos2m-d&:
T N 1 / sin6x N 1 / sindx N 1 / sin2x N
I 1\ 4 A\ 2 ¢

1
= —|12x + 2sinbx + 3sindx 4+ 6sin 2x| + ¢
13 12 2sin 6 3sin4 6 sin 2

Miscellaneous Exercise 3 | Q 2.8 | Page 150

. . , _ cos 7z — cos 8x
Integrate the following with respect to the respective variable :

1+ 2cosbz
cos 7x — cos 8z

[ - dx

14+ 2cosox
_/sinﬁm[ms?x—cosﬁim} e

sin 5z (1 + 2 cos 5x)

sin 5z (cos Tx — cos 8z)
:]sin5$+25in53:ms5:r g
N / sin 5z (cos Tz — cos 8x) e

sin 5z + sin 10z

[ 2enlod) o) x aeng) i)
i 2 sin (10252 ) . cog (10252 ) e

3 3
) / 25'111(5—2:] -cus(a—;) X Zsiﬂ( 133) -Eiﬂ(%) "
j 2sin(%] -cos(ﬁ—;]




: O i
= fEsm(?) -sm(E) - dzx
/[ (ﬁm m) (5:1: m)]
= cos| — — — )| —cos| — + — - dr
2 2 2 2
:](cosEm—cosSm)-dx

/cosz-dm— [-::053-4:33:

sin 2x sin 3z i
= = C.
2 3

Miscellaneous Exercise 3 | Q 2.9 | Page 150
1+ sinx )

Integrate the following with respect to the respective variable : cot ™ (
cos T

1+ sinx
let| = fcc:-t_l(—) cdx
COS T

1+sinz 1—|—c05{% — :I;‘)

cos T sin(§ — z)
2(:(:-52[% — %)
25in(5 — 5) - cos(F - §)
T T
= cnt(— — —)
6 2

= / cot™! [ccﬂ:(% - ;)] . dx
f(z _ E) - da

4 2
1
% l-dm—E‘[m-dm



1 z? n
- e —_— E
2 2

1
;1:——:1‘:2+c.

4

.m—

NN
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2
(1 +logx)
£

Integrate the following w.r.t. x:

1+1 2
LetI:f{ Gg:r:) s
T

Put1+logx=t

l -dxr = dt
T

1
= |2 dt= "ttt 1 e
/ 4

(1+logz)* +e

| =
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Integrate the following w.rtx: cot™ (1 -x + x9)



Letlz[cot_l(l—m+$2)-dm

:/tan_l(l—m1+m2) i
- [ e [ = n:((ll_—?)]
1 / [tan1 z + tan"}(1 — z)] - dz

:/tau_la:-d$+/ta.11_1(1—m)-dm

Iy = [tan_lm -dx = f(ta.n_l m)l -dx
= (tan_l 3:) -/ld;r:— i(1:@1,]::_1:1*:) -[ldﬂ‘.‘ - dx
dx

= (tan 'xz)z — ! - x-dx
( ) ;

1+ =z

= xtan ——[
1+ 22

iy =ian tr— E]0g|1 —|—$2| +€1

[ d_i:(l + :1:2) = 2z and f J;((j)} dz = log|f(z)| + ¢

by = [tau‘l(l —x) - dz

= /tan—l(l - m]] - 1dx



= [tan™'(1 — z)] ]1dm—f{ [tan (1 — z)] - ]1dm} dz

= [tan"'(1 —z)] - m_/l—l—{l—m)? -(—1) - zdzx

A

::Bta,n_l(l—m}—l—/ 5 - dx

1+1—-2z2+4+=x

i

::Bta,n_l(l—m}—l—/ 5 - dz

2—2zxz+=x

Let x = A[i

— (2—2m+m9)] +B

SX=AF2+2x)+B=2Ax+ (-2A + B)
Comparing the coefficient of x and constant on both the sides, we get
1=2Aand0=-2A+B

1 1
+“A=—and 0=-2| -] +B
2 2

S B=1
1
X:E(—ﬁ-l—g:ﬂ)-l—l

1
5 (—2+2z)+1

|2:mtﬂ.ﬂ_l(l—ﬂ?)+[ ol ) -dx

2 — 2z + x2

1 —2+2 1
=ztan (1 —z)+ — - -d:r—l—f - dx
2 2 — 2z + z2 2 — 2z + x2
:mtan_l(l—m}+llng|2—2m+m2| -I-f !
2 1+ (1 — 2z + z2?)

1

- d
1+ (1— x?) !

1
=ztan (1 —z) + E]Dg|:r:2 — 2z + 2| + f

- dx



1 1 tan—1(1 —
:;zta,n_l(l—a:}—|—510g|:s2—2$—|—2|—I—T = (1 m}—l—

€2

1
=ztan (1 —z)+ E]-::-g|:r:2 — 2z + 2| —tan (1 —z) + e
=(z —1)tan (1 —z) + %]0g|$2 —2z+ 2| + e
aR=—(1—2z)tan (1 —z) + %]c:g;|.-1:2 — 2z + 2| + 2 ~(3)

From (1),(2) and (3), we get
1 1
|=ztan 'z — Elﬂg‘l +a*|+e— (L—z)tan '(1 — z) + Elog‘mg —2z+2|+ e
1 1
=rtan 'z — E]0g|1 + x2| —(1—=z)tan (1 —z) + E|m2 — 2z + 2| + ¢, where ¢ = ¢; + .

Miscellaneous Exercise 3 | 0 3.03 | Page 150
1

z sin? (log )

Integrate the following w.rtx:

1
Let | = f 5 ~dx
z sin”(log x)

Putlogx =1

1
. — -dx = dt
T

1
e[
sin“t
= fﬂosecgdt

=—cott+c

= cot (log x) + c.
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. ] 3
Integrate the following w.r.tx : v/z sec (:r: 2 ) - tan (m 2 )

let | = fﬁsec(:ﬂ%) -tan(m%)

Put:r:% =
3
T E\/E-diﬂ = d-:t
.
wE-de=—-dt
3
2
il = E /secttant-dt

= —sect+ ¢
3

(o)
= —sec|xt C.
3
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x
Integrate the following w.rtx:log(1l + cosz) — mtau(g)



Let| = f[lﬂg(l + cosx) — mtau(%)} - dx

= /[]Dg(l +cos. x) - ldz — /mtan(%) -dzx
-,

= [log(1 + cos z)] ‘fldﬂl— f{%[]og(l#—cosm]] - /ld&:} -d:n—:rtan(a) -dz
log(1 + cosz)] - () —f - (0 —sinz) - zdx — fmtaﬂ(%) -dz

1+coszx

a?-log(l-i—cc:-sm}-l—]:r: ﬂ-dm—f:,t:tar_l(%)-a?:r:—i—--:

. 1+ cosx
Esin(%) -cns(%}

. 2cos?(5) -dex — [ztan(5) -dz+c
x :
z log(1 + cos x) —I—/:ﬂ-tan(a) -dm—/mtan(g) -dx + ¢

xlog(1 + cosx) + c.

z -log(1l + cosx) + ]m
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2
T

Integrate the following w.rtx: ———

vV1—z8

2
T
Let | = f— -dx
v1—zb

Put x® =
- 3x%dx = dt

oxedx = l - dt
3



dt

=

1
3 sin '(t) + ¢

%Siﬂ_l (333) + c.
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1

Integrate the following w.r.tx :

SOLUTION

(1 — cos4dzx)(3 — cot 2x)

1
Let | = -d
© [ (1 — cosdz)(3 — cot 2z) ‘

= f ! dx
2 sin? 2;1:(3 — cot 2x)

cosec’z
—— / -dr
—cot 2x
Put3—-cot2x=t

. 2 cosec?2x-dx = dt

1
- cosec?2x-dx = 7 dt

1 [1
I:—[—di
4) t

11|t|+
— 10 C
43

1
E]Dg|3 — cot 2z| + ¢
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Integrate the following w.rtx : log (log x)+(log x)™



Let| = f[lﬂg(log z) + (log m)_g] -dzx

1
= /[]ng(]ng z) + (oga)? ] - dx

Putlogx =t

e X = E“t

- x = etdt

1

.-.I:f(logt—l—t—?)et-dt

1 1 1
il t
—/E(l'}gt‘i‘?—?ﬁ-t—z)-dt

1 1

= t - = )
_/[e (lugt;)—i—e( + 2)] dt

1

ml:‘i-

[

=]

=]

[ ™

_I_

|
u’

=

[

|
""‘--_._’ It~"'|"|I—"

m'.‘1-
f‘d-'_‘-b'\ 4
| =

|

c'é“.-.|l—~
u’

B

= k=la

1
In I4, Put f(t) = log t. Then f'(t) = (?)
= [l + fie) -

= e'f(t)
= e'logt

1 1
In I3, Put g(t) = (?) .Theng't) = — (t_?)



= b /et [e(t) + g/(t)] - dt

= e'g(t)

()

e
.'.I:etlugt—?—l-c

=z log(logz) — +.e

logx
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1

Integrate the following w.rtx:

1
Letlz[ - ~dx
2cosx + 3sinx

1
:f - -dx
3sinz + 2coszx

Dividing numerator and denominator by

v 32 422 = /13, we get

(%)
| = T V3 > -dx
ﬁsma‘:+ﬁcosm
. ( 3 )2 ( 2 )2 9 4
Since, | —= | +|—=) = —+ —
V13 V13 1313
3 2 _
we take = €08 00, —— = sin oo

V13 V13

2 2
sothatoo = — and oo = tan | —
3 3

2cosx+ 3sinx



1
oy

1
B V13 /sin:c+cnsoo—|—cosmsinoo

1 1
B \/E/Si_n(:r#—m) gz

1
—— | cosec(x + o0) - dz

v13
+
log|tan]| ta,n($ m) | +c
2
3

V13

Alternative Method

3
Letlz[ - ~dr
2cosx + 3sinzx

Put tan(i) =
2

= -1
— =tan t
2
= 2tar1_1 t
2
sdx = - dt
1+ t2
and
: 2t
Sin =

1+ ¢2

- dx



and
I
1+ t2

COsS X =

-|—‘/‘ 1 2dt
T 2 142
2( 1+t‘3) T 3( 1+t5)

g 2dt

222 4 6t 14 ¢2

P
./l—tﬂ—l—.?.t
P
g

- dt
9 9
1— m+ﬂ+;
- dt
242
(t—3)
1 LT
= log +&
9 x V13 “'_E—t—I—
2 2
1 V13+2t—3
= log S
V13 V13 — 2t + 3
1 V13 +2tan(3) — 3
= og +c.
V13 | V13 —2tan(%) — 3
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Integrate the following w.r.t.x:
xvz? —1



1

-d
z3vz? —1
Put x = secO
- dx secO tanB db

_ I—/ sec 6 tan 6d6

Letl = T

sec 304/sec?o — 1

sec 0 tan 6d6
= s

sec® B4/ tan? 6

sl = /cﬂsgﬁ-dﬁ

1
= Ef(1+c0523)-d5

1 1
Z—fdﬁ+—fc0526-dﬁ

2 2

B

N 1 / sin26 N 1)
= — N c .
2 2 2

X =secB

56 =sec x

5in28 = 2 sinB cos @

=24/1—cos26-cos@

1 1
.| 88CH =T = cos0 = —
L T

I

e

'—I.

I
z—aw| —
,f--'l-'-x



. from (1), we have

1 1 vz —1
I:—sec_lm—I——m——l—E.
2 2 r2
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dr+1

vV—2z2+z+3

Integrate the following w.r.tx:

3x+1
Let| = dx

V2l +z+3

d
Let3x+1=A{d—(—2m2+$—|—3)] +B
£

=A(2-2x) + B

Lox+ 1 =2Ax+ (2A+ B)

Comparing the coefficient of x and constant on both the sides, we get
-2A=7and2A +B=3

—7 7
~A=— and 2| —— B=3
5 an ( 2)+

~B=10
-7

_7
——(2 —2x) + 10
2( ) .dx

V3+ 2z — x2
7 29 1
= ( ;E) .d:c—l—lﬂf T
2 V34 2z — 22 V'3 + 2z — 2

-7
—1I; + 101
2 1 2



Inlq, put 3 + I =4
s (2 —2x)dx = dt

1
alhi= [ —dt
Vvt

:2\/3+2m—:c2—|—c1

1
Iz_[¢3—(m2—2x+1}+1'

1
:/ dx

J@r—@-1?

= sin + €9
2

3
Y v Fu
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v . _1(
sin
4\/§

Integrate the following w.rtx: log (x° + 1)



Letlzflﬂg(:ﬂg—i—l) - dz
:/[Iog($2+1)] - 1dz
- flog(a* +1)] [1de— [ [%{h}g(mz—l—l)} [ ld:ﬂ] ke

1

- [log(m2+1)]-m—/ T -dz(z® +1) - zde
T
2
2x i
2 +1

:xlng(mg—l—l)—f
22 +2-2

:$]Dg($2+1]—f W dx

[ 2(2% +1) 2
:m]og(m2+1]—f ALl Fii

i 1
= 21 2+1—/2/1d—2/ -d.]
$Dg(I ) _ T 211 T

=xlog 2+ 1)-2x+2tan T x + ¢,

cdx
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2

Integrate the following w.rtx : e=* sin x cos x



Llet| = [623 -sinzcosz - dx
1 ;
= /6(23:) - 2sin x cos xdx

fezz - 8in 2z - dx o

EEI/sinix-dm—/{i(ezz][ﬂinEm-dm}-
| dx
() _

1 |
= _IEEI cos 2r + E fezz cos 2z - drx

B = B = b

= 1 2z 1 2r d 2r
__EE cnsEx-l—E[e fcus?:c-dm—/{a[e )/cusEm-d&: -dzx

5 1|, sin2x 5 sin 2x
:Ze":cos2m—l—5 et.— — [ et x 2 x .

2 2

1,4 1 95 1 2
= ——e“Fcos2z+ —e**sin2x — — [ e“*sin2x - dx
4 4 2/

L,

1
= _EE T cos2x + Ieh sin2z — I .[By (1]]

2 2

gy = —le Tecos2x + l.«5: * gin 2x
4 4

2z
3 e % (sin 2z — cos2z) + c.
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:BE

is|

Integrate the following w.rit.x:
d J (z—1)(3z — 1)(3z —

2)



2

mﬂ:/}m—”@m—ﬂ@m—ﬂdh
2

e 1)z -1)(Ez-2)
A B C

"1 321 3z_2

L

3% = ABx -1)(3x - 2) + B(x— 1)(3x - 2) + Clx - 1)(3x -1)

Putx—1=0,ie.x=1, we get

= x4 = AR)(1) + BO)(1) + C(0)(2)
n 2 =4A
1

A= —
2

Putx + 2 =20, l.e.x = -2, we get

2+ 2 =A0)(1) + B(-3)(1) + C(-3)(0)
- 6=-3B

LB==2

Putx + 3 =0, l.e. x = - 3we get

9+ 2=A-1)0) + B=4)0) + C.=4)(=1)

11 =4C
L
~C=~

1 11
| z? +2 G -2 (F)
Bz —1)(z—1)3xz—2) 3z—-1 x—1 3r—2

)

o (1) —2 (&
"l_flam—1 o1 T3 2|



1 1 1 4 1
f .d:t:—2[ .da:+—[
18 Jr—1 x—1 9 Jr— 2

1 1 4
—log|3z — 1| + —log|xz — 1| — —log|3xz — 2| + c.
3 g| | > g| | 5 g| |
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1

Integrate the following w.r.tx: — -
sin x + sin 2x

SOLUTION

1
Let | = f - - -dx
sinx + sin 2x

1
:[ - - dI
sinx + 2sinxrcosx

dx
) [ sinz(1 + 2cosx)
_ sinx - dx
) f sin® z(1 + 2 cos z)

~ [ sin-dx
~J (1 —cos?z)(1+ 2cosz)

sin-dx
) f (1 —cosz)(l+ cosz)(l + 2cosz)
Putcosx =t
so—sinx . dx = dt
~osink.dx = — dt

_dt
. f (1—t)(1+1)(1+2t)

o dt
) ]kl—ﬂu+ﬂu+aﬂ

.dx



; 1 _ A N B N C
(L—¢)(1+£)(1+21) 11—t 1+t 1+ 2t
S =A0+ (1T +20) + BO -1+ 20) + C(1 -1 + 1)
Putting 1-t=0let=1 weqget
A(2)(3) + B(O)(3) + C(0)(2)

1
A=
6

Putting1-t=0,i.e.t =—-1, we get
T=A0)=1) + B(2)(-1) + C(2)(0)

nB=——
2

1
Putting1 + 2t =0, i.e.t = 3 we get

1=A(0) +B(0) + CG) (%)

L C= —
3

1 B G, @

TA-t)(1+t)(+2) 1—-t 14+t 142t

() (), ()
.-.|:/L_t+ 1+t 1+t

1
6 ﬁ _f— __f1+2t

- dt

1 log|l —t| 4 log|l + 21|
= = — ] 1+¢ — .
6 1 ogll +t — 3 3
1
oy log|1 — cos z| + —lﬂg|1 + cosz| — —10g|1 + 2cosz| + e
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Integrate the following w.r.tx: sec’ :B\/T +2tanz — tan®z



Let | = fseczmv/?'—l-ﬁta,nm—tanzm-dm

Puttanx =1t

- secx-dx = dt

:f T+2t—12.dt

:[\/T—(tﬂ—zﬂ-dt
:/\/8—(t2—2t—|—1)-dt

:/\/(2»/5)2—(15—1)2

_(tgl)\/(zf) (t—l)%@ﬂ (;_/_1)
:($)m+4sm_l(u)+c

2v/2

tanz — 1 tanr — 1
= (—) \/7—|— 2tanz — tan?x + 4sin! (—) T e

2 2v/2
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T+ 5

>+ 32 —x—3

Integrate the following w.rtx:



SOLUTIOM

x+5
LetI:f - dx
P +3x2—r—3

_ T+ 9
_]mﬂ(m+3)—(m+3). N
~ T+D
_f(m+3)($2—1)

:] T+5 - de
(z+3)(z—1)(z+1)

A F2 = A+ 2) X+ 3) +Bx—1)x+3)+ Clx=1Nx +2)
Putx—1=0,ie.x=1, we get
1+ 2 = A(3)(4) + B(O)(4) + C(0)(3)

~3=12A
1

“A=—
4

Putx + 2 =0, le.x = -2, we get

4 + 2 = A(0)(1) + B(=3)(1) + C(-3)(0)

- 6=-3B

~B=-2

Putx + 3 =0, i.e. x = — 3we get

9+ 2=A-1)0) +B-=4)0) + C=4(-1)
=11 =4C

11

s C=
4



. 2 +2 (x) | —2 (&)
" DEt12)@+3) z-1 211 z+3

o[l e

:l 1 .d:t:—2[ 1 .d;t:—|—11] 1 .dzr
4 r—1 r+1 4 r+3

3 1
1]0g|m — 1| —log|z + 1| + Ilogk.!: + 3| +e

.dx
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1

Integrate the following w.rt. x: ——
? J z(z® +1)

SOLUTION

1
Let | = f—.d&:
z(z® +1)

4
:[m—.dx
z®(z® + 1)

Put x° = t,
Then 5x% dx = dt

ot dx= —

1 dt
lz]?u+u“€

1 [ (t+1)—t
5) tt+1)

1 1 1
4] t t+1



1[[1 1
- = f—dt— —— _dt
51/ ¢ t41

1
log|t| — log|t + 1|] + ¢

5
1 t
=gl H—l\“‘
:llog z ‘—|—r:.
5 x® + 1
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tan

Integrate the following w.r.t.x:

Lot | = f Vtanx

sinx - cosx

sinT - cos T

-dx

2

Dividing numerator and denominator by cos“x, we get

y LAl T )

sz((:;fi)-dm

COs T

~ ] vtanzx - sec?

tanx

-dx

SEGE £L

) vtan T

Puttanx =1t

dx

- sec?x-dx = dt



3

1
2

:Zﬁ—l—c

=2vtanx + ¢
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Integrate the following w.rtx : sec*x cosec?x

Let] = fse04 T cosec’r - dr

= [59134 £L CDSECEI - SE'E? T -dr

Puttanx =t
- sec*x-dx = d

Also, sec®x cosec?x = (1+ tanE:{jﬁ + cotzz{j
1
_ 2
= (1+1¢%) (1 + F)
t2+1
2
= (1+t¢ )( p; )

e 2tt 4 1
= 3




2o &
+2

1
o= f(t+2+ )dt
ft? dt+2fdt—|—f— dt
3
E

(—1)

Etangm—l— 2tanx —

+ 2t +

+c

+

tan r

1
= —+ —cotx +c
3cotd cotx




