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312301 — Applied Mathematics (Sem II)

As per MSBTE’s K Scheme
CO/CM/IF/AI/AN/DS

Indefinite Integration Marks - 20
Q.N Solution
Evu]uate:j % %—1) e
J-_\"(_\‘ —1)’dx
1 = j-.r (-\'3 — 204 1_) dx
= J-(_A'j —2x% + .\') dx
¥ 2x . x
i +—+c
4 3 2
Evaluate I-/l/i_ 4 X
1
= X
r xt+4
2 = 1_ —
x“+(2)
=lta:|_1'l| l |+«
2 2
Tetl= [—o——dx
1
0 e — f dx
J4 G — x2)
3 N f z dx
2
. 1 _. e
I = 5 sin ﬂ + c
Evalaate I'sm:;-: ax
| sin?®x dafx
-1 [ 2sin®x ax
4 2
_1 f[‘l—-:-:::-a 2x) ax
F -
1 simn 2y )
=—] x— | +
21 2 J
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L WeILRaTs I'\_UD A

_f-::nszm'x J-1+n::|::u5,_JL -

=§_|-[1+c:n::5 2x )
1/ 51::1”1
=—| X+ |+|f'
2\ 2
6 Evaluate jsiif xdx
Jsiﬁ xdfx
_ [351.1:1‘{ —sm‘h
_—| 3(—cosx)— | c0531 | I|+L"
= —| —3cosxy+ cos3x |
41
7 Let] = j sinx dx
cos?x
sinx 1
I =f dx
COSX COSX
o= f tanx secx dx
~ I =secx+c
8 Evaluate fx.e‘:fx
fx_.;!*rir
. ¥ 2o | -I g d’ P ) -
=X [jg .:;h_:l—hf{e tﬁau ) |.:3‘1
=xe" —J'e!”.l dx
=xg" —Je” dx
=xg —& +¢
9 Evaluate Ilog xdx

J*log xdx = J*log x-1dx
= log.rJ.ld.r—J.[ijldx %logx:]dx

=logx(x)- J x ld.r

x
=.1']0gx—jldx
=xlogx—x+e¢

=x(logx-1)+c
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LCvalllalc. ,l A LUSs A0XA

Ixccrs xdx = xJ*cosxdx - J*[jcc-s xdx.ix.]dx
dx
= IEillI—I(Sﬁlx.l)dx

=xsinx+cosx+c

11

dx

Evaluate J -
x4+

1 R
.“2'\#5 dx =E[log(23‘+3)]+c

12

1
3x+5

Evaluate: J dx

L
_[314_5:1".1

=%1crg[_h'+5]—r

13

ax
3 +4

Evaluate : J'

ax
'[ 3 +4
I'.ﬁ..

(V) +2

- R

—+C

2 2 )&
r.‘\lll_)_l'.l'.l
2

|+|f'

1
= ——tan™

e NER

14

1
Let] =
et f3x+7dx
log(3x+ 7
Iz—g( )-l-C

3

15

Let] = fezx dx
er

S = —
> +c
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N T

i 2x
tan™| == |+¢

L3

1
6

17

Ltl—f dx

eth= x(x—1)

Consid ! —A+

onst er'x(x—l) T x ox-—1

~1=A(x—-1)+B(x)

Putx=1, B=1

Putx =0, A=-1

) 1 —1+ 1

Tx(x—1) x  x-—1

-1 1
=f—dx+f dx
X x—1

~ 1 =—logx +log(x—1) +c

18

Evaluate J [e“"?“ +gleal :| dx
j[gllngx _Ellcgl]dx
- j[e“’?“: + e"#’f] e
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I
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[
Evaluate &

[2logx d
e

Elj-lngr 4

Eij-lng r.1 d

| ]-:-_:.?.::—J-J.; e |

=g E

_ _l 1:]-:-;.?—_[] o |

Hrlogx—x)+

=g

2| bog x—] e

=g

20

Let] = f(x2 —e3¥)dx

21

j Ji+sin 2x dx

— [ fsin® x + cos® x+ 2sin xcosx dx

= [1“ S X+ cos:{'}: dx

= f(sinx+cosx] dx

=—COSX+5MX+C

22

1

E*.-'ahmtej 1+cos2x

1
'{1+cos£_';v;

— [—— avax
" Jcostx

= % J&ECJI dx

1
=—fanx+c

23

Let] = jsinzx cosx dx

Putsinx =t

dt

cosx = —
dx

cosx dx = —dt

.'.I=ft2dt
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25

Letlzj(ex+xe+ee)dx

.'.I=fexdx+fxedx+feedx

xe+1
~l=e*+
e+1

+eéx+c

26

Evaluate _[[f +a*+a® ) dx

_[[:x‘ +a* +a® | dx
IE_] ¥

= +
a+1 loga

+d°x+c

27

Evaluate _[[e“ +a' +x° —a‘] dx
_[[e"—a* +1“—a":| dx

. a- .lj_]
=¢ + +
loga a+l

+a'x+c
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Evaluate J dx

1+ cos2x

1—cos2x
I dx
1+ cos2x

_[ 2sin’ x

2cos” x

— I tan” x dx

=J.(sec: x—l)dx

=tanx—x+c¢

29

Let] = fcoszx dx

_ f 1+ cos2x
B 2

1
=EU 1dx+fcostdx]

_1[ +sin2x]+
272 ¢

dx

30

Evahiate ftanz xex
J-t:uf xahc
= j[:sa:: x—1)dx

=tanx—-x+¢

31

Evaluate jxl Jog xdx

jxl logxdr=log rjfdx—][jfdr-%lngr}ﬂ

=lugx?—?+c

32

2
(1+x)
Letl] = dx
=%
Putl++Vx=t
1 dt

) 2\/_ dx




wl=—14c

33

Evalua‘re:j 5 1 — dx

sin” xcos X

[ ! dx

. 2 2
ANl XCOs X

. ]
~sin’ X +cos> x
= - 3 s— dx
Y sin” xcos” x
» 1 1
= —+t— dx
JeosTx sinT x

2 2
= (EEC_ X+ CDSEL"_IFI

=fanx—cotx+e

34

1

J1-x? (Sin_lx)2
¢ 1

d
J \1’1—]:2 (sin_l x)2 )

Put sin “x =+

Ewvaluate: j dx

dx =dt

2
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36

l
Let,:fmd

X
Put logx =t

1

—dx =dt

X

ol = f costdt

~I=sint+c
~ I =sin(logx) + ¢

X

37

e". dx
‘[{a‘ ~1)(e" £1)
Put &" =1
cetde=dt

L
(t-1)(t+1)

38

Evaluate [ [I_IEEZ .
J;:_sj_n1| £
X

m.




e (x-1)

——~ m=ai
.

1
[ sin’t at
= I cosec’t dt

=—Cotr+c

[ g Y
=—cct‘—|+r
LX)

39

dx

Evahate J

1
x+4x

L

'[I+'u|r.‘{_'
— 1 -
'Jmﬁ—ﬂ'ﬁ

PutJ:«-'+1=r
1

dx = di

=2logi+c
=210g[«,.|"37+1:]—f

40

& (x+1)

Evaluate j dx

cos’ (xe*)
g (x+1)

‘ cos’(xe*)

Putxe" =t

s (x+1)de=dt

=-[mi:e‘dr
=JSE€:H?1I
=tanr+¢

= tan(xe’ | +¢




X 4%
E (A TL]

Evaluate [ dx

_

sin” | xe" |
,{ g (x+1)
sin’ ( xe” )
Put xe* =t
cet(x+1)de=dr
J .1\ dt
sin ¢
=j cosect dt
=—cotf+c¢

fﬁ-

= —I:I:rt{xsz‘ ::I+-:“

42

1+ x2
Put tan"lx =t

1
Tyo=d
o =ft3 dt
t4
] =—
2 +c
_ (tan™'x)*

+
7 (o

43

2

seccx
Let] = j—dx
3 + tanx

Put3 +tanx =t
sec’xdx = dt

1
.'.I:f—dt
t

~ I =logt+c
~ 1 =log(logx) +c

44

1.3
sin™" x
et =[S 4,

V1 —x2

Put sin"lx =t




Evaluate:J cos(logx) dx
Icos[log x) dx

Putlogx=r—=x=¢'

ldx =dt
X

Sodx = xdr

sdx=ée'dt

J*e! cos tdt

I
=€—[1c05r—lsinr)+c
1+1

= % (cos(logx)+sin(logx))+c

46

log ( tan % )

# d}‘_

Evaluate:

[Eog(tan %]

—dx

sIn X

sinx

Put Eog(tan%)=r
1 1x/( 1
tan%scc‘%(z)dx=dr

(D=8t e
2 51'11% 'cosz%
IO

e T, .
2sin—cos —
2 2

1 h—dt
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SR A CUSECK

Evaluate: J. dx
log tan x

Sec X cos ecx
jeexcoseet ;.
log tan x
Put logtanx =1t
1

tan x

sec” xdx =dt

~cosx 1

—dx=dt

sin X cos™ X
C.secxcosecxdx =dr

=log(log(tanx))+c

48

Evaluate : ;aﬁ
x[9+|{lagd x) |

1

J.Jl'|:9'+|[1c|g‘. :{'}':|
Let log, x =1
~Lav=at
x
= JL{?{
O+1°
1
=J33 +1° a
=1mﬂ"‘ |fl .I|+E‘
3 L3
1. flog x)
=3t |T _.|+f




T

Evaluate | ——=x
P2

X

J1-x°

Let sinx=¢f .. x=sinf
L
--».|'1—_1':

= [tsinrdt

J- xsin"x |
dx =dt

- rJ' sin tdf — J' | J' sin m’r%r}#

=I|[—cc:sr}—j'{—-::05r}:fr
=—tcosf+sinf+c

=—sin™ xcos(sin” x)+x+¢

1—tanx
50 Let] = j— dx
1+ tanx
1— sinx
I — f COSX dx
sinx
1 + CcoSXx
_ J‘ cosx — sinx
~ ) cosx + sinx
Put cosx + sinx =t
) dt
S —=SInx + cosx = —
dx
~ (cosx — sinx)dx = dt
1
A I = f—dt
t
~I=logt+c
~ I =log(cosx + sinx) + ¢
51

cosvx
Let ] =j v
Vx
Putx =t
. 1 _ dt
"2\/}_dx
1
o~ —dx = 2dt
Vx
ol :Jcost 2dt

ol = 2fcostdt

~l=2sint+c
~ I =2sinvx+c¢
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g

. —
Sy X

N

Ewvalua te:j

['Sm\l_;

T ox

Put\a";&_r=t
1

2x

de = 2dt

N

= Isint(zdt]

dx

dx

dx = dt

=—2cost+c

=—2cosyfx+e¢

53 f 1
Let] = | —d
¢ 1 —cos2x x
[
~ ) 2sin?x x
1—1f L 4
~ 2 ) sin?x x
1
ol = Ef cosec?x dx
1
.‘.125(—cotx)+c
54 sec’ x dx

Evaluate J 3tan” x—2tan x -5

I—J sec’ x dx
3tan* x—2tanx -5

Put tanx =1+
-osect xde = dt
_I dt
3 —2r-5
IJ- ar
Y
3 F:—gf—i
3 3
Third term=[ 1< 22| =
t =] —w— | =_
e M B
i
3o 2,1 1 5
o 0 3




log

1
1.1 .. 3
3 Exi .i’—l
3 3

—110 |r.3r_5~'|+c
~3 Bl3 3

1., [3tanx-5)
J=—log| 22BXT2 .
3log| Jtanx<3)

p

55

Evaluate _[ m e
[

w—,fi‘.‘
Yt +4) (27 +9)
Putx =t
2xddx = dt

X = ﬂ
3

IJlE—-I

[

“(r+4)(r+9)
Y
29 (t+4)(1+9)

1 _ 4 B
(r+4)(t+9) r+4 r+9
1=A(t+9)+B(r+4)

1

Putr=—4 .'.A=;

Puti=—8 -~ B=——
1

1
1 _5 .5
(r+4)(1+9) r+4 1+9

i

A

1
5 . 5 | a
+

dt
-i-|;r+4]|[x+9}=J 1+4 140

L

= %1[!-g[?'—4}—%10g|{f+9}+[‘
5 5

=%10g[1’1+4]—1519g[1’1+9]|+f




sec’ x

= . L
CVAITETE J

(1+tanx)(3+tan .1'}{&

sec’ x

[ - — ¥
“(l+tanx){3+tanx)
Put tanx =1
-osec” xdv =dt
—1

S(1+2)(3+1)
1 4. B
(1+2)(3+1) 141 341
S1=A(3+1)+B(1+1)

. 1
SPut f=-1, A=;

&

Put r=—3 . B=_L

S 1

C(1+1)(3+1) 1+t 341

: [;dr =J£—ﬁ dt

A (1+1)(3+1) 1+t 3+1

1 I

1, 1, o
=Elogtl+r]—;lng||.3+:.:|+f

| oL
=E10g[1+taﬂ1'_:—§15g{3+mnx]+f'

57

SECZ X

Evaluate : [
vatate J (1+ta11_x)(2+tanx)
sec” x

d
J‘(l+tan x)(.l +‘ranx] *

1
I(l+r){2+t)dr

1 _ A . B
(I+£)(2+2) 1+t 2+t
1=A4(2+1)+B(1+1)
SPut t=-1 ., A4=1
Put tr=-2 , B=-1
_ 1 11
”{1+t](2+r)=1+t_2+r

1 o1 1
I(1+r)(z+ =] (ﬁ_ﬁ} a

=10g[1+.’]—10g[2+.’]+c

= log[l+ta11_x]—log[2 + tan x]+c

Put tanx =t
- sec’ xdx = dt




.
=L e

Evaluate f dx
(1-tanx)(2+tanx)

J- sec’ x
(1-tanx)(2+tanx)
Let tanx =1

-_sec? xdr = dt
=[—

Cosider

(1-1)( —r]

1 A B
(1-1)(2+1) 1-t 2+t
1= A(2+1)+B(1-1)

Puti=1 .'_.4=l

(1=1)(2+1) 11 2+1

. 1 _
"J{l—r}{zmm_J

llngil n

=3 102(”' t)+c

=_?11c:g[1—mnxj+%lng{2 +tanx)+c




w
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5
DEL A

ax
{l+tanx)(2—tanx)

Ewvaluate J

sacty
_f — %
(1+tanx){2—tanx)

Put tanx=t¢

-sec’y d =dt

1
“fenen®
1 4 B
d=1)(2-1) 1+f 2-1
“1=A(2-1)+B(1+1)

o dr=j;f}§+%

1) (2=t ik1+lr 2—1 |

1 1log(2—r1)
_EIDEHHHE{——I}

=%lﬂg|'ll+taﬂx]—%lug|;5_‘—mnx]+r




i 1

IUoZ X X
(2+logx) (3+logx)
log x
J x(2+logx)(3+logx)

Putlogx =t

Evaluate: |
L

dx

.'.ldx=da‘

x

# I

— dr

J{2+r)(3+r]

consider f = 4 + B
(2+1)(3+1) 2+t 3+t

S t=A(3+t)+B(2+1)

Putr=-2
A=-2
Putr=-3
B=3
t -2 3

'.'{2+r}(3+r) T2et 34t

j; dr=|{ 2 +ildr
(2+1)(3+1) N2+t 3+t

=—2log(2+1)+3log(3+t)+e

=—2log(2+logx)+3log(3+logx)+e




™
=

n 1 "
L Wallldaie .

) Put logx =t

Jx[l—]mgx}[llogx—l} .'.lﬂ’x:dt
X

1
J(l—r](:r—l}
1 A B
= +
(2—t)(26-1) 2-1 2t-1
1=A(2t-1)+B(2-1)

dr

SPut t=2 , A=—

Put a‘=l . B=
2

s | ka2

=—§log[l—r]+%10g[lr—l]+c

= _élog[l —log x]+§log[llogx—1]—c

62

cosx P
(4 + sinx)(3 + sinx) x
Putsinx =t
cosx dx = dt

Letl] =

= [—1 4
‘f(4+t)(31+t) t

Consider,

B

(4+t)(3+t)_4+t+3+t
~1=AB+t)+B(4+1)
Put x = =3, B=1
Putx = —4, A=-1
1 -1 1

:‘(4+t)(3+t):4+t+3+t
-1 1
I=||—+-—]dt
f[4+t+3+t

~ 1= —dt+ —dt
4+t _[3+t

~ I =-log(4+t)+logl3+t)+c
~ I =—-log(4 + sinx) + log(3 + sinx) + ¢

63

cosf 40
(2 + sinB)(3 + 4sind)
Put sinf =t
cosf dO = dt

Letl] =




[ 1

*1=1(2+txif4ﬂat

Consider,

B

C+0G+4) 2+t 3+4t
~1=AB+4t)+B2+1)
Put x = -2, A=-5
Putx=—3/4, B=5/4

. 1 _ 4
T(4t)(B+4t) 2+t 3+4t
5
-5 /4
1‘[ 2+t 344t dt

~[=-5 L dt+5f ! dt
R 2+t 4] 3+ 4t

5log(3 + 4t
.'.I=—510g(2+t)+ZM+c

5log(3 + 4sinf
~ 1 =—-5log(2 + sinf) + ZM +c

log(3 + 4sinB)
— 4+

~ 1= -5log(2 in6 5
og(2 + sinb) + 16

x
Let] = | ——d
¢ fx2+3x—4 x

= —2 g
" _f(x+4)(x—1) x
X A B

(x+4)(x—1):x+4+x—1
~x=Ax—-1)+B(x +4)
Putx =1, B=1/5
Putx=—4, A=4/c
. x _ s . s
T+ dx—-1) x+4 x-—1
4 1
x+4 x-—1
4/ Y
- 5 5
1 Jx+4dx+fx—1dx

.1_4f 1 d"‘lf 1 p
"5 x+4x 5 x—1x

4 1
“ 1= glog(x +4) +§log(x —1D+c

Consider,

dx




(2]
@

- r+1

Evaluate: ax
Jx[x:—:i)
|* J('q-l-l t’h:j x+1 dx
; 1‘(x'—4} x(x=2)(x+2)
x+1 A B C
Let =—+ +
x(x=2)(x+2) x x-2 x+2
x+1=A(x-2)(x+2)+Bx(x+2)+Cx(x-2)
putx=0 A=_—1
4
putx=2 B=i
8
putx=-2 C=_—1
8
1 3
x+1 _ 4. 8 .8
x(x=-2)(x+2) x x-2 x+2
(-1 3 -1
[ X+ 4 & &
dx=|| —+ +
*1(;\, ")JL l)l I x x—-2 x+2 )
\
1 3
=—1021+§102(1—2}——]0a[x+2}—c
66

x
Emluatejmm

; _ A N B
(x+1)(x+2) x+1 x+2
SXx=A(x+2)+B(x+1)
Putx=-1
~—1=4(-1+2)
nA=-1
Putx=-2
~—2=B(-2+1)
~B=2

x _ -l . 2
(x+1)(x+2) x+1 x+2

Consider

: x R e 1 .
e et

=-log(x+1)+2log(x+2)+c




. 2%t 45

T —
(x=1)(x+2)(x+3)

2 +5 A B c
= +

Consider - - -= +
(x-1)(x+2)(x+3) x-1 x+2 x+3

S22 5= A(x+2)(x+3)+B(x-1)(x+3)+C(x-1)(x+2)

Putx=1=
2(1)1+5=A|[1+2j[1—3j
7

Sd=—
12

Puty=-2=
2(=2) +5=B(-2-1)(-2+3)
~13

B=—o
3

Putx=-3=
2(=3) +5=C(-3-1)(-3+2)
23

S ==
4

7 -3 03

_ 2x"+5 _12,. 3 _a
C(x=1)(x+2)(x+3) x-1 x+2 x+3

RANE

J- 2x 435 _j- 3 L4
(x-1)(x+2)(x+3) x— 1 x+2 x+3

'~.

7 .13 .23 )
=—log(x-1)——log|x+2)+—log(x+3)+¢
12 2l ) 3 =1 | 1 2l )

68

x —1. _ e
(x+1)(x+2)(x-3)
41 A B C
= +

Evaluate J

(x+1)(x+2)(x-3) T x+l x+2 x-3
¥ +1=A(x+2)(x=3)+B(x+1){x-3)+C(x+1){x+2)

Putx=-1 _.4d= =
2
Putx=-12 .. EB=1
Putx=3 - C= 1
2
: -1 1
.‘._+1 ﬂ;l._ 2 1 + 2 d‘{

= +
'{[1'—1]{1'+3]|[J:—3j x+1 x+2 x-3
X +1

8| (x+1)(x+2)(x—3)

d =_T110g|[x+1]—10g[1‘—3}+%103I[I—3}+f
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Ltl—f dx
el = x2+3x+2

a=(—1
" _J(x+2)(x+1) X
1

Consider,

B
(x+2)(x+1)_x+2+x+1
~1=A(x+1)+B(x+2)

Putx = -1, B=1

Putx=-2, A=-1

1 -1 1
(x+2)(x+1)_x+2+x+1

[l
x+2 x+1 x

r= [Tlas [y
- _fx+2x fx+1x

&I =—-log(x +2)+log(x+1)+c

70

Evaluate [ ; -
X +4x+5

J dx
X +4x+5

Ax )
Third term =2 _4

il

4o x”
Y +4x+4-445
_ &
“(x+2)" 41
= 1t:m" | 'r_j.\!—-:*
1 \ J

—tan" (x+2)+c

71

1
Leti=|——"" 4
¢ f9x2+6x+10 x

.,_f 1
e 2.6 10
9x* +ox+7)
1
"‘I:_fﬁ
9 x2+§x+;
2

hird t (1 2) 1
=|(=%x=] ==
Third term 2%3 5

dx

dx

Y . S
=— X
9 242 1,10

(x +3x+9)+ 5

1
9
.-.I=1J;2dx
9 ( 1) 41

x+3
.-.Izl.itan_l JH_3)+c
L s
.-.I—%tan_l(xl-i_ 3>+c
/3
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¢ ox+1

Evaluate: |—
Cx(x=2)

- 1;!.:—1 &
sx(x-2)

x+1 A B C
) ¥ x x-=2

Consider —
X (x—2

sox+l=Ax(x-2)+B(x-2)+Cx°

Putx=10
5l
Putx=2
3
. C=—
4
Putx=
2=—A-B+C
2 4
423
4
-3 -1 3
+1 R n
X =i_+ 1:+ 4




oW IR J I‘D’E‘F‘l—lj'm
jr_log x+1)dx

= 10g(x+1]fxa‘x—j“xcir.i]ug{xﬂ}]ﬁ
1 (a2
10g|1x+1]——“ Ei}j

=1 1————
og(x+1) I[x+1J
-1
x+1)x°
—X X
-X
-x-1
1
2
x_={x_]_:|+L
x+1 x+1
2 i ].
I=1 1)——— -1
ug{x+ } j| [r }+ x+l}h
& 'x: A
oI 3 10g[x+1}x”—[?—r+lug[x+l}J]+c

h

& Evaluate jxr:m"' x dx
Itan']:r:-r:fr
=tan” x _[1:1‘1—” Im‘:& a —(tan™ 1] :ﬁ
4. X fx 1
-tax =[S
¥ o4 1p 3
B T v
_X o 1—1_[" 1+x'—1’|ﬂ2{
2 2 1o
X en- 1—1’["’1"':‘;_ L : I|.:fx
2 290 1+x° 1+x7 )
- r—lj-"ﬁ— ! .1|.::.'b:
2 240 1+x7)
~X tan™ 1‘—1[.1'—'[:311"' X)+c
2 2
75

Evalute: je:. sin 4y
jﬂ* sindxdy




|1

=ai_u—'|-_JiJr£='u'_1—j-i Jre TSI T
R .
= sin4xe —Imsfh' -4-e"dx

=sindxe’ —4) cos 41‘_'- e'dx— _[:J' e"dx- % cos4x }:;h_l
h : L

= sin 4xe” — 4] cos 4xe’ —_[[—51]:14:!(-4-:?r ]rix:l

=sindxye’ — 4-_::0541'9* + 4J-si114x : e’dx]

=sindxe® —4cosdxe” 167
T +16] =sindxe” —4cosdxe’
177 =sindxe" —4cosdxe”

I= %[:sinftm“ —4cos4xe* |

76 Evaluate j-x:.eh dx
J'x]_e” dx
-2 (o) | [erar () |
_ “’: _J""; 2 dx
- xjjh _ ljxe?!’ ax
- As(jea)-f{Jeran o]
et 2 & &
=3 3" 3 T-”’*}
_xje;“_g_xer’“_e;“ e
3 313 9
77

-1
Evaluate I tan  x dx

| tan™' x dx= | tan” x .1 dx

= tan_l_rjldx—’[(:jldr) d [‘ran_l .r)dr

dx
_ 1
= x tan lx—jx —dx
1+x°
=xtan_1x—j —dx
1+x°
_ 1 2x
= x tan lx——j zdx
291+x

= xtan_lx—%log(l—l—x:)+c




Let T =j N 1xax

ol = J 1.sin"1x dx

~ By LIATE rule, u= sin"lx & v=1
~ By integration by parts formula,

L d(sin"! x)
~I=sin""x | 1dx — —= X | 1dx|dx
dx
1

-'.I=sin‘1x.x—f .xdx
V1 —x?
I in"lx.x f —2x dx
~ I =sin X = | —
—2vV1 —x?
I 1 +1 —2x
~I=sin"1x.x
VI—x2 _xz

.'-I=sin_1x.x+§2 1—x2+4c

1

sl=sin"'x.x++1—-x2+¢

79

e
Jq’la—m—f

ax
‘{14"13—151—13

r
f

Thitdterm=| —=—6 | =2

|~J|-—~

\
=j ax
413+9—9—m-—_1—"

SN

= a
...1"-.,.@: —(x+3)°
| +’ﬁ‘l

22 )




Evaluate |

1
— x
T 16—6r—x

1
—_— X
‘{wjlfr—ﬁx—f
Third Tenn=%=9

1

- dx
" J16+49_0_6x—x*
- f— dx
T J25-(9+6x+27)
=[%ﬁb‘-
TS —(x+3)
-l x+3)
= 5in -lf +C
L

81

1
et = | —— @
3—x—x? ,
1 1
mhird term = (1x (-1) =
ird term > (-1 )

\/—[(x2+x+—)—3—z]
_ 1
| IJ—[(XE%)Z—% )
.-.sz\/_(x-l_%)z—l_% dx




Q9

=

Evaluate I‘/—L—a&
x*+4x+13
J- dx
Xt +4x+13

2
T]erdterm=%=4

| &
X +4x+4+13-4
dx

-,,"{x+ 2}2 +9

ax

- lﬁg‘.{x+2}+.’[r+ 2)"+3 |+

83

. 1

. dx = .
Jlx‘+5x—1 ) I[2x+1)(.1'+1) )
[ et 1 __ 4 B

(2x+1)(x+1) 2x+1 x+1
1=A(x+1)+B(2x+1)
Putx=—

2

SA=1
Put x=-1

=1

1 2 -1

= +
(2x+1)(x+1) 2x+1 x+1
. o 2 -
J ! dx=J[ ~ it X
(2x+1)(x+1) 2x+1 x+1
2log(2x+1
og[11+ ]—lﬂg[x—1}+c‘
=log(2x+1)-log(x+1)+¢
84 _.[ dx

Letl'= 3+ 2x —x?

1 2
Third term = (E X 2) =1

1
s = d
J—(—3—2x+x2) X

o= ! d

; _J—(xz—Zx—3+1—1) X
Y R
Tl e —2c+n-3-11
= —2r 4

- _fo—DZ—M *




'1—1l
wl=7 og

1
ol = dex
ol

1

_ l x—-1)-=-2
“2x2%

(x—1)+2
x—3
x+1

‘+c

+c

85

Evaluate : J sec’ X dx
Let/= [sec’ xdx
= J‘seclx-secxa‘.r

=secx _[sva*-::l X a&'—_[i_ Jsec"xdx-%secx
=sec :rtanx—“tan X-secx-tan xjx

=sec :rt:aru;—j‘tﬂr_ll X -sec xdx

=sec J'Ianx—J{sec’ x—1}-secxdx

=sec A'Ianx—J{secs x—secxdx
=secytany— J&eﬁ xax+ _[ SeC Xy
J=secxtanx—J+log(secx+tanx)+c

s 2 =secxtanxy+log(secx+tanx)+c

- I =%{sec xtan x +log(sec 1'+tanx]j+c

f

86

1

Evaluate : jj— dx
x +4x+9

: 1

| —dx

Y xT+4x+9

7
Third term = {%x _1] =4
1
=I 5 dx
T +4x+4-4+9
1

zj(x-:)H('«E)'




."]r]-

:
S e s

3=J'L
O +4x+25

et {2
C+dx+25=x +4x+4-4+25
= (x+2) +21=(x+2)' +(421)
.

+(ﬁ:l

(x+2)

1

ok

88

Evaluate - J Lsi:ir
l+s51n” x
Putsinx =1
S5 xdx = dt
- dr
1+¢
=tan"' f+c

=tan™ (sinx)+c

89

Evaluate [J.': cos 2y dv
I= J-:r" cos 2x dx

__ 2 — g -~
X Jms x dx [[[cos J.dlm[x ] dx

;sinlx  esinlx o
== [ () dx
=21ﬁ5mh—[15m21a&

2 ey e freinrey dve [ Frenaey pe ey )]s
=x (sin2x) [lj(smhj:ﬂ -”.\-“Sth':ldla"_rl'l':l,.l_'m

= v gin Iy— 1__-'_ cos2x | I_|r ~ CDiEx "|1{il

'-._ 2 _J+' L y

. X 1
=1 sm?x+; cm?x—;fcos?x dx

- x 1.
=X 5in 21‘—; EDSEI—EEIII 2x+c




©
o

) o T RPN i e

Euvalue footams 5
J‘J.':. tany dx

s T i II. ~ Fr i g i
=x'['|1.‘:mxc;’x]—J'iJIaﬂ:uix.E[1 }I}ﬂr.‘t

=x lngt_secx]—flug (secx).2x dy

=" log(secx)-2 log[se:c:f}i— [L.secxi‘mx.iﬂ'x}
2 “secx 2

=x"log(secx)—2| log(sec x]%— %J‘ s taﬂm'x}

=x" log(secx)—2| log(sec 1‘}%—%;’}

I=1x"log(secx)-log(secx)x” +J

o1 Evaluate : jxcm ec  xdx
j xcosec xdx
-1 d -1
= cosec .1'jxdx—J jxrf.r d—cosec x |dx
x
. . xoaxt -1 ) 4
= gcoséc .1'?—*T' ﬁJ X
=c059{=_11‘-%_—%jf—--dx
4 & x-—1
7
g X 1_[ 2x
=cosec X —+ — | ——-dx
2 47 x 1
i 1 =
=cmec=_1.r-%—1[2 .1"'—1)+c
2
=cosec_l.1'-%—%(\-‘xl—l)—c
92

Letl = fxlogx dx
By LIATE rule, u=logx &v=x

oI = logxfxdx— f[d(logx) X 'fde] dx

dx
=1 x? J‘l xzd
o1 = — — | [-x—
ogx2 [x 2] X
T = logr s 1] d
o1 = ogx2 3 x dx
= x? 1x?
~ 1= ogx7—57+c
2 2

- -
logx2 4+c




93 Letl = r;ax
_} 3 + 2sinx
Putt (X)_t do = 2dt . _ 2t
u an 2 =1, X—1+t2, Sinx = +t2
(ie)
,I_f 1+t2
T 2t
3422
2dt1+t
. 1_ (1+t2)
U0 T 3(14t2)+4t
1+t2
'1_f 2dt 5
T ) 34 3t2+4t
1
.‘.I = 2[—4dt
3(1-Ft2—kgt)
IR S
3)e242t+1
Third t (1 4)2 4
= —x_ _——
r erm 2 3 9
Y B
3/ 242t +1+5-3
_ ZJ‘ 1 dQt
3) 2 +3t+)+1-3
9 9
Y B
T3 N2 s
(e+2) +3
Y B D
S .
t+2) +(5)
I 2 1 tan~! t+§ +
= —. an C
3 Y5/ V5/
3 3
/ 2 can-1 tan§+§ N
= —. an c
V5 ﬁy
3
94 dx
Evaluate: I —
—2Jsinx
I dx
3—2sinx
X 2dt i 2f
Put tan— =t .dx= - L sIXx= -
2 1+1¢° 1+1°

2dt

B

| 1[_r_2r ]

3-2

3

1+1




I

l
[#¥]
i
3
&)

| b

95

1
Evaluate : [
vatuate -I-.I_'+3ccls_1'

J;dx
2+3cosx
Put t:m£=r cnsa‘=i.d3:=£
2 +t 1+
J a _J 1 2t
2+3cosx |‘1 2 1+F
1+




(@)
o

1

Evaluate : j' —x

S+4cosx
. 1
—dx
* S+4dcosx
Put tan>=1¢ cna:.,:l_r:. dx = 'drﬁ
2 1+1° 1+1t
J dx _J 1 2dt
Y 54dcosx 5.4 11— ) 1+4°
) l—er
1
=2|—= dt
J.r"'+9
|
=2| 5——dr
YT+ 3

x )
‘r ”
“ 4| tan—
= —tan 2 |+
i 3 J
97
Evaluate | ———
vatte J4+5CGSJ‘
@
4+5c05x
Put tanX=t dr=—2"  cosx=iTl
2 1+1 +1°
2dt
- 1ES Sl
T 445|128 |
L 1+1° )
2dit

-

41+ )+5(1-F)

dt
N e

d
=qJ‘9—rr3
=,,J' dt




(@)
(o)

— &
Evaiate | ————
5+3cos2x

-" ax
5+3cos2x
dit
Put tanx=¢ . dr=——
1+t

cos2x=

14
et

1+t
.‘. .':'-1 I‘:

=I' di
“5(1+0)+3(1-7)

=IL

{+‘f-.rj+_’=—3r:

421 +B
ot R
(V) —{4@; B
1 _ | i T e
S, —tam T e
N | JJ‘ 22 |1J
[ 2 tanx 1.t
1 1 | b
‘_\ JB OR —4'[:3.1:1 |2J+f
_ltrm |t:m3. |_C OR =lt |t:mx",_f
4 L2 4 2 )
99
Ewval _
vatuate: I-}_'sm,1+’*.msl
J;,ﬂ-
25inx+3C05X
Let '[El:l].%-=f
. 2t 1-1 24t
[ = oy (= Yy = -
— 1+r"m51 1+ 1+¢
_I- 1 _ 2dt
Uy (1) 148
2 = |+3 -
'x_1+.r'_!+ |.H1+.r'_;'
—L 2
4r+3—3r
_I' i
—(3r —4: -3)
A1)
Third term =4 _4

4x3 3




1

.
=—iJ ar
343 23
33

ﬁmi__
= 1 log 2 ""r‘)_’ 3 '
J3 T 2, B
\ 2 3
| |3tans-2-403
= log ; +C
NE Jtan=—2+413
100 Evaluate IL
l+sinx+cosx
J- ey
l+sinx+cosx
- _ 3 n
Put tan>=¢t -sinr= , .cnsx:l—r,_ dx = “ﬂ,
2 1+ 1+ 1+1°
j- dx _J- 1 _ 2dt
I l+sinx+cosx - 2 _"l—rl | 1+47
1+ 141"
Sl + 2411
1
=2jzp_jm
dt_
Y+l
=log{t+1)+c
i X A
tan—+1 |+¢
o2 )
dx
101 Let | =.[ -
3+ 2sinx + cosx
_t+2
Put tan (JZ—C) =t dx = 12:1:2, sinx = 1?;2 ,COSX = ;iz
2at
o] :f 1+t2 1_t2
3+2 1+t2 1+t2

'I_J 2dt
T )3+ t) 44t +1—¢2

dt
34+3t2+4t+1—t2
'I—2f dt
R 2t2 4+ 4t + 4

-1—2f dt
TN )22+ 2t +2)




dt

[
=) (t2 + 2t + 2)

1 2
Third term = (E X 2) =1

1
I = dt
ft2+2t+2+1—1
1

= dt
f(t2+2t+1)+2—1

1
wl= | —————dt
f(t+1)1+1

~I=tan"?! (i) +c
1

X
LT -1 A
~ ] =tan tan2+1)+c

102

Evaluate [_L
- 5—4sinx
J dx
S—4sinxy

[x)
Let mﬂ\j_]:*‘

- sinr— lrﬁ e Etﬂ:
1+1° 1+1¢°
. 2dt
. LS 2
5_4| .».i"\ 1+1
L 1+1
= : 2dt




Third term = | %:-c coefficient of 1 |

3
-

=|"1x—_3"|

(275
16

~ 25

=2[{— dt

L |

=—tan™| —=—— [+¢

103
Evaluate :J
l+cos2x

dx

|“ b

l+cos2x

dx

_[ X
=|—
2ecos  x

= lj xsec’ xdx

2
x_[ sec’ xdx — j[_[ sec’ xdx.%x}ix}

X tan x — J tan x. ldx:|

R e e

:x tan x —log (sec x)] +c




=
o
ESS

e

Evaluate }

4cos’ x+9sin” x
dx
‘ 4cos’ x+9sin’ x
dx
=J‘ cos” X
4cos” x+9sin” x
cos” X

~ ,[ sec xdx
4+0tan’ x

Put tanx=1

sec” ¥ dv=dt

=_[ dr

4408
.[ it 1 dt
Sl e me—" at: i T I
W "t et
‘._} 1‘3!‘:! l:! +1
3)
af 3
a1 =
_1 \ 2 | _ I fan- r
_ET-F{ or —grl 2 : a1 ? +&
E-E'I '\-.3'
1. _(3tanx)
=Et . |+
105 J dx
a’sin®x+ b’ cosx
- dx /cos’x
:| 7. 2 2 s
Y g smix+ b cos’x
cosx
|, sec” xdx Put tanx =t
Y attanix + b’ csec” xdx =dt
_[ dt
Jatti+ bt

1 _(ar)l
=—tfan" | — |—+¢
b LbJa

L fatanx
= —tan +e
ab b
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