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EXERCISE 3.4

Q.2 Evaluate the following integrals by parts add a word representing all the

functions are defined.
Q) JxSinx dx (i) JInx dx (iii) JxInx dx
(iv)  Jx?Inxdx (v)  JCInxdx (i)  Jx*Inxdx
(vii) Jtan™x dx (viii) Jx*Sinxdx (ix) )X tanxdx
(x)  Jxtanxdx (xi) Jx3 tan™dxdx (xii)  Jx® cosx dx
(xiii) Jsin™ xdx (xiv) Jx sin"’xdx (xv)  Je*sinx cosx dx
(xvi)  Jxsinx cosx dx (xvii) JX cos>xdx (xviii)  Jx sin®xdx

d 3 - _1

X sin™x
i Inx)? d In (tanx) sec’ xd i
(xix) J (Inx)“ dx (xx) I (tanx) xdx (xxi) ] \/sz
Solution:
Q) I X sinx dx
1% function
. _ d x 7

= X Ismx dx —j Usmx dx . dx (x)] dx i AN £, i mtinm

= —xcosx—_[— cosx . 1dx

= —X COSX + _[ COSX dx

= — X COSX + SinX + ¢

= SinX — X COSX + C Ans.
(i) I Inx dx (Guj. Board 2006) (Lhr. Board 2006)

- J.Inx 1 dx s x — 1% function

1 . AN £ natian
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Inx_[dx—,[[fdx.%

1
Inx.x—_[x.; dx

(Inx)]

dx

= xInx—_[dx
= xInx—x+c Ans.
(iii) lenxdx (Lhr. Board 2006, 2007, 2008)
d
= Inx dex —”dex. ax (Inx)] dx
2 2
= Inx.X? - IX? . % dx o /nx — 1% function
ik 1 J‘ X — 2" function
= 5 — > Xax
_ X¥Inx 1 X y
= 2 "2 2N%
_ XInx X :
= 2 ~ 4 TE
. L. 1
= 2x(Inx-2)+c Ans.
(iv) Ilenxdx
= Inx x2dx — ,[ [ (Inx)}
- j% 1 o x  — 1% function
X x2 — 2" function
_ x3Inx lj‘
- 3 3
_ Xlnx 1 X .\
B 3 "3-37%C
X3
= 3 (Inx §) +C Ans.
(v) f xInxdx (Lhr. Board 2007) N _
- /nx — 1% function

3

X — 2" function
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Inxf xdx —_[[Ixsdx.% (Inx)} dx

X X1

= Inx 4 —_[4 .de

4
3 XInx 1| 3
= 1 —4_[xdx
_ x'Inx 1 x_“+
= 4 ~4-47°C

4

X 1
= 7 (Inx-Z)+c Ans.

(vi) f x*Inxdx

InxJ. x*dx —J.[Ix“dx.% (Inx)} dx

— 1% function

-

2" function

- Inx
4
5 5 X
X X 1
= Inx.5 —,[5 .de
5
a XInx 1[4
_ xInx 1 x_5+
= 5 “5-5¢
5
X 1
= 5 (Inx-g)+c Ans.

(vii) Itan'lxdx (Lhr. Board 2011) (Guj. Board 2008)

- -1
- ‘[ tan “x . 1 dx - tanx — 1% function
X — 2" function
=t o [lax . & (tan 0] dx
" dx
1
- -1
= tan x.x—,[x.mz dx -
() = 1+X
_ t -1 l 2X q 0N — A
- Xtan =x -5 Jpyye oX
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1
= tan~" x -5 In(1+ x%) + ¢ Ans.
(viii) I X2 sinx dx
ve W2 st .
= X2 Isinxdx —I [smx dx (x )] S X — 1 function
sinx — 2" function

(ix)

I x? tan™'x dx

xz(—cosx)—J—cosx.Zxdx

—x? cosx+2_[x cos X dx

—x* COS X + 2 [xsin xdx—_[ Usinx. dx%(x)j dx]

—x%cosx + 2 [x sinx = ,[ sinx ]

—x2 cosX + 2x sinx = 2 (—cosx) +

— X% COSX + 2XSINX#:2COSX *+ C

] d _

tanlxszdx—_[ [x%dx . ax (tan
3 3

1, X x _1
tan™" X 3 - _[ 3 T+° dx
x’tan”'x 1.[ X3 ’

3 T 31+x™
x® tan~'x ;I( X )d

3 T30 X1

(Lhr. Board 2006, 2008)

X — 1% function
nnnnn AN £ vnAtian
¢
AnRs.
] dx | - tanx — 1% function
x? — 2" function
X
1+x% [ X
3
X%
— X
dx
fx) = 1+x°
f'(x) = 2x
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3 -1 2
_ Kanx 1% 1 :

x3tan~1x

2
x> 1
= 3 6 +5In(1+x2)+c Ans.
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(x) I X tan~*x dx

stantx — 1% function

AN £ nbiAn

tan™ x ,[xdx —,[ [ Ix dx. % (tan"x) | dx

= tan™x . I— : —zdx

x’tant X
- 2

2 -1

Xtan—x 1
= > _[(1 —z) dx

_ x2ta2n‘1x 1jdx+l '[1+x

J—zdx

_ x‘tan'x 1 Sl
1 1
= (5 tanlx) (x°+ )5 xiFC Ans.

(xi) I x*tanxdx  (Guj. Board2007)

tan™" x I x® dx —J. [x3dx .

UL 1Y
ax (tan x)] dx

= tanx . o _[— . —2 dx

_ x'tan'’x 1 [ x* ’

= 4 4 i1+ ¥
x*tanx

. Xanx 1, 1
- -1 -1

4 -1
_ Xtan'x 1| , 1 l dx
= 4 - 4J dx +7 A T+
x*tan1x x>

. xtanx 1 x 1 1.
= 4~ 3 tagX-—gtanix+c
3
37

= 4[(x -1)tan” x—X

- tantx — 1% function

3 . AN kAR

x]+c Ans.
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(xii) I x3cosx dx x> > 1%function
cos x — 2™ function

d
3 73
X _[ cosxdx—,[ [cosx dx . ax (x )] dx
= x> sinx—jsinx . 3x% dx
= x"'sinx—3jx2 sinx dx
. . . d
= x3sinx — 3 [ X2 _[smxdx —J (smxdx . &(xz)) dx |
= X2 sinx — 3% (- cosx) + 3 _[ — COSX . 2XdX
= xsinx + 3x° cosx — 6 ,[ X €0S X dX
. d
= x3sinx + 3x cosx - 6, [ I cosxdx —I (leosxdx . - (x)) dx|
= x2 sinx + 3x%cosx — 6x sinx-+.6 ,[sinxdx
= x> sinx + 3x? cosX = 6X.SiNX +6 (=cosx) + ¢
= (x3 — 6x) sinx + (8x°.— 6).Cosx +€ Ans.

(xiii) f sinx™! x dx

- in~1 in— '
= J.sm x. 1ldx s sin’x — 1% function

= sin! x de—j[de.% (sin‘lx)J dx

1 AN kAN

1
1-x

= sin'lx.x—_[x. 5 dx
. 1 Y2
= xsint x+ 5 j(l—xz) . —2xdx

Vs
19
= xsm'x+§—+c

Y5
= xsintx+y1-x* +c Ans.
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(Xiv) _f X sin~'xdx

- sin’x — 1% function

1 . AN kA

sin”'x Ix d x —J [Ixdx . d% (sinx)] dx

2 2
. X X 1
= sm‘lx.—2 —_[—.

_ x’sinx ! 1-x-1 ’
- 2 T2 1o ™

x%sin™x ! 1-x° ’ lj dx
- 2 2 1272

2.: -1
Xsintx 1 1 ..
= 5 \/1—x2dx—§ sinx

Xsinlx 101,

= T+§I—§sin'x ——
Taking
= NToR o
Put
X = sin0 = O=sin'x
dx = cosO do
I = J A/1-5in’0 . cos0do
I = J \Jcos’® . cosodo
I = J cos6 . coso do
I = | cos’0d6
- €05%0 = 2c0s%0 -1
| _ [ 1+cos26 do 2c0s%0 = 1 + 0520
= | 5
2, _ 1 +C0s20
cos0 = Y

1
I =5 J.(l +€0s20) do
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1

52 c0s20 . 2d6

1
I = 2_[d9+
9+l in20 +
7 Sin c

) 1 ]
sin7ix + 7 -2sin6 cosd + ¢

o 1
sm1x+§x c0s%0 +¢

NI NI NP N

] 1 -
S|n'1x+§x 1-sin’0 +¢

L 1
sm1x+§ x\1-x* +c

From equation (1)

N[

20in-1

_ Xsinx 1l 1 e b il
2 -1 2
X° sIn™X 1 3[ —

= + 7 s A 2= ~ Ssinx+c

2 4 4 2

25471 2

B Xsintx 1 . Xeyd =%

= 2 —4sm X+ 1 o ADns.

(xv) I " sinx cosx dx

1 .

= 5 _[ e* 2 sinx cosx dx
1 .

= 5 _[ e* sin2x dx
1

= 5 | — @

Where e — 1%function

—_ X o1

| = e*sin2xdx sin2x — 2" function

—C0S2X —C0S2X
= eX.T—IT.eXdX

_e*cos2x 1

_ = - == = X
= > +5 Ie cos2xadx
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Sin2x

> - exdx}

X Xai
_ -¢ cc;st A S|4r12x —%IGXSiHZX dx
_e"cos 2x . e'sin2x 1
= 2 T4 T3
_e*cos2x  €*sin2x

2 T4 °
_e*cos2x  e’sin2x

2 T4
_4e*cos2x  4e’sin2x

10 20
_2e*cos2x  €*sin2x

5 Tt 5

_e"cos2x ! [ « Sin2x j
2 T2 2~

I+c

From equation (1)

1 (_ZEXCOSZX . exsin2x) .
2 5 5

X

(—cos2x + SIZZX ) +C

Sin2x
2

e [- (1 - 2sin®x) + ]+c

e* (2sin’X — 1+ % Sin2x) + ¢

gl gl Ol

Ans.

(xvi) Ix sinx cosx dx

1 .
EJ-X . 2 Sinx cosx dx

- e¢ > 1%function

cos 2x — 2" function

1 .
5 J. X sin2xdx

2
—COS2X J‘ — C0S2X

. 1dx]

X — 1% function

sin2x — 2" function

1
2 Xo ™

—X cos2x 1
4 +7 ,[ cos2x dx

2

—X C0S2X
4

sin2x

+ 1 +
4 . 2 C

1 2 Sinx cosx

1 (—x cos2x + — 5 ) +
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1 .
= Z (sinx cosx — X €cos2x) + ¢ Ans.

(xvii) I X cos’x dx
J’ (1 + costj
X7 dx

% _f (x + x cos2x) dx

X — 1% function

Ann O . AN £ mAkiAn
1 1
= 5 _f xdx + 35 Jx C0S2X dx
2 2
1 x* 1 sin2x [ sin2x
= 5 - 2+2[x. 5 —I 5 1 dx]
2 -
X~ xsin2x 1 | .
= 2t 1 12 J.sm2x dx
_ X xsinx 1 (LSZX) ¢
=% 4 4R &
1 . COS2X
= = (X% + X sin2x + )+Cc ' “Ans.
4 2
(xviii) f x sin®xdx
1 — c0s2x . =1 — 2sin?
- _[x (T) dx . cos2X = 1 — 2sin“X
. 2sin’x = 1 — cos2x
= EJ-(X—XCOSZX)dX ., 1—cos2x
sin’x =—"">5—
1 1
= —dex -5 chostdx
2 2
1 x> 1] sin2x [sin2x
= 2'2‘2["' 2 -] 2 '1dx} :
_ 1% functi
X2 xsin2x lJ‘ _ 7 dunc K.Jn
= 4~ g4 tzJsin2xdx cos 2x — 2" function
X2

_ x> xsin2x 1 [—COSZX}
= 44 T3 2 |*¢C
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(Xix) I (Inx)* dx

x> Xsin2x Cos2x

4 4 8

1 . 1
Z (X% — xsin2x — 5 C0s2X) + ¢ Ans.

-+ (Inx)> — 1% function
I(Inx)z.ldx 1 — 2"function

a2 Jox [ [Idx.% (Inx)?] dx
(Inx)z.x—_[x.Z(Inx).% dx

X (Inx)2—2,[lnx . 1dx

 (inxy? — 2 inx o 4 I(lax. % (Inx)) ok
x(Inx)2—2Inx.x+2I x.% dx
X (Inx)? — 2xInx + 2_[ dx

X (InX)? — 2xINX-s-2X+C
X Inx (Inx — 2) +2x + C Ans.

(xX) I In (tanx) sec’xdx

In (tanx) I secx dx—j [I seczxdx.% In (tanx)} dx

J‘ 1 e
In (tanx) . tanx — ) tanx . tanx - S€CX dx

tanx In (tanx) — j sec’xdx

tanx In (tanx) — tanx + ¢ Ans.

Alternate Method

Solution:
t
dt

tan x
sec? x dx
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= Ilnt.ldt
= Int.t—_[t.%dt

=t Int—_[dt
= tInt—t+c

= taxxIn(tanx) —tanx +c

-
(xxi) f—x,—i'ﬂx’é dx

Put
sinlx =t = X =sint
1
dx = dt
1-x X
dx = \1-xdt

_[Si,—: t_XXE X \/ﬁz dt

= Itsintdt ot — 1% function
sint — 2" function

= tfsintdt—f[]sintdt.% @] dt

= t.—cost—_[—cost.ldt

= —tcost+sint+c ot = sintx

= —sintxfcos’t +x+¢
= X —sinx /1 —sin’t +¢

= x —\1-x% sin?x +c¢ Ans.

Q.2  Evaluate the following integral.
(i) Itan“x dx (L.B2009) (ii) Jsec*x dx (iii)  Je*sin2x . cosx dx

(iv) I tan>x secx dx (v) I x3 e dx (vi) Jesin2x dx
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(vii) I e cos3xdx (viii) I cosec® x dx
Solution:

(i) I tan” xdx
= Jtan?x . tan®x dx
= Jtan®x (sec® — 1) dx

= J (tan®x sec®x — tan®x) dx

= Jtan®x sec’x dx —I (sec® x — 1) dx

tan®x
= 3 - ,[ sec’xdx + ,[ dx
tan®x
= —tanx +xX +¢ AnS,

(ii) Isec“ X dx

= Jsec? x . sec? x dx

Jsec? x (1 + tan®x)dx

= J (sec® + secx?itan®x)-dx

Jsec® dx + I tan®x sec? x dx
3

tan“x
tanx + 3 +C ADnS.

(iii) I e* sin2x cosx dx

X
J € 2sin2x cosx dx 2sin o cos B = sin (a+P) + sin (o—P)

.. e [sin(2x + X) + sin (2x — x) ] dx

J (¢*sin3x + e*sinx)dx

[ . 1 .
Je¥sin 3xdx + 5 _[ex sinx dx

1
|1 +§ |2 _— (2)

|
NI NI NI NI N
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4 = J-ex sin 3xdx
. . d
Iy = ex_[ sin 3xdx—J Usmedx. dx (ex)] dx
— C0S3X — C0S3X
4 = ¢ (T) —IT.eXdX
X

_ 1

4 _ —eosX +5 Iexcos3xdx
3 3

e*cos3x 1 d
l4 = 3 +3 [ex J cos3xdx — J (I cos3xdx . dx (ex)dx)}

_e*cos3x 1 , sin3x 1 [ sin3
’ _ : X+§ex. |3x_§J' 'sx.exdx

_e*cos3x  e'sin3x 1 .
l4 = 3 t 9 9 I e* sin3xdx

_ e*cos3x e'sin3x 1
b= 3 Yt .9 ohtu

1 _e*cos3x  e’sin3x

litgl = R I I W
10 _e*cos3x | e*sin3x
9l = 3 Rkl

_ 9e”cos3x-9e’sin3dx
b = | ALSEMU!

_3e*cos3x  _ e’sin3x
b= 0 T 10 *T&@
P = J. e” sinx dx

. . d
l, = ¢ _[smdx—,[ [Jsinxdx . &(ex)] dx
P = e (- cosx) — j— cosx . e* dx
P = —e*cosx + _[ e cosxadx
d

I, = —e*cosx + e j cosxdx — j [Icosxdx -~ (eX)J dx
I, = —e*cosx + e*sinx — Isinx e*dx

I, = —e*cosx +e*sinx—1l,+ ¢y
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21, = —e*cosx +€e*sinx + ¢y
L _ —e"cosx . e’sinx .
2 2
From eq. (1)
_ 1 [ 3e”cos3x . e*sin3x ]+ 1 [—excosx N esinx v o]
2 10 10 Ur2 2 2 2
—3e*cos3x  e*sin3x _e*cosx  e’sinx

= 20 T 20 TGt T4ttt
1,71 . 3 .
= 2 e* [E SIN3X — ¢ COS3X + sInNX — cosx] +cC where ¢ = c1+0C

(iv) I tan’x secxdx
= Jtan?x . secx tanx dx

= J(sec®™ — 1) secx tanx dx

Jsec?x . secx tanx dx - J. secx-tanx dx

secx
3 - SecX +C Ans.

(v) I x3 e dx

x3 IeSX dx —_[ [le% dx . % )] dx

5X 5X
_ 3 & |EC 2
= X .5 -5 3x“dx
3,5x
- Xe § 2,.5x
= 5 & _[x e dx
3,.5x%
x’e 3 d
= = —& [xzj e dx — _[ (IeSde -~ (xz)) dx|
3,5x 5Xx 5Xx
_ xe” 3., e 3|e”
XBeSX 3X265X

i 5x
o5 +25 xe>dx

3.5x 2 .5x
- x5e - 3)(25e + % [x J.eSde —I (IeSX dx . % (x)) dx ]
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3,5 3X265X 6 e5>< 6 e5x

X
@D

= 5~ o5 +£x.?—2—5 ?.1dx
_ e 3x%e™ 6xe”™ 6 [
= 5~ 25 ' 125 125 9¢ OX
X365x 3X265X 6X€5x 6 e5x
= 5 ~ 25 T 125 1255 '€
= %e5x(x3—§x2+g—§—l%) +c Ans.

(vi) Ie‘x sin2x dx
Let

J. e " sin2x dx

e” J.sin2xdx—,[ [Jsin2xdx . % )] dx

— C0S2X — C0S2X
= e~ >~ _[ > - ~ edx

_e*cos2x 1
=S 5 _[ e cos2xdx

I = exc%ZX —% [e‘x _[ COS2X0X~= _[ (Icostdx : % (e‘x)) dx]

_e*cos2x -1 sin2x 1 [ sin2x
X s e 2 +§J 5 (- e)dx

= 2 28

__eXcos2x  e*sin2x 1 [ . .
I = 5 — 1 -2 _[e sin2xdx
I __e*cos2x e *sin2x 1 I+
= 2 4 ~a!'~*¢
L+ 1 = - e cos2x e *sin2x
4° - 2 B 4
5 | = - e cos2x e *sin2x .
4 2 B 4
| _ —4e¥cos2x  4e”sin2x
10 B 20
| __2e¥cos2x e *sin2x
- 5 B 5

Sin2x
5 e (cos2x + =5 ) +¢ Ans.
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(vii) I e®* cos3xdx

Let

+
|
1

= _[ e cos3x dx

> J- cos3xdx — I [ ] cos3xdx . % ) | dx

o2 sin3x I sir;?,x 2 2dx

3

(viii) L%m&dx

Let

2Xa:
e7sin3X 2 | o .
3 -3 J e”” sin 3xadx
2Xx
e~’sin3x 2 . . d
—3 -3 [e* J.sm 3xdx—J.(fsm3x dx . 5 %)) dx ]
2Xx
e7sindx 2 (Mj 2[zcos3x ) 5
3 -3 e 3 + 3J. 3 . 2e“ dx
2X o 2X
e’ sin3x  2e7.cos3X_. 4| o
3 9 —gje €0os3xadx
e”sin3x  2e%cos3x 4 -
3 LR S |
e”sin3x  2e%cos3x
3 9
e”sin3x  2e%cos3x
3 9
9e?sin3x  18e*c0s3x N
3x13 13x9 ¢
3e?sin3x  2e*cos3x
13 13
3 2X foi 2
13 (sin3x +3 cos3x) +¢ Ans.
_[ cosec® x dx
_[ cosec®x . cosec dx
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21

2

— COSec cot X — J cosec X cot’x dx

COSGCX.—COtX—J.— cot X . — cosec X cot x dx

— COSeC X cot X — J cosec x (cosec’x — 1) dx

— COSecC X cot X — J cosec® x dx + I cosec X dx
—cosec xcotx—1+1In|cosecx —cotx|+c
—cosec X cot X +In | cosec X —cotx|+cC

[coscxcotx—ln|cosecx—cotx|] +C

CoSsec X J cosec?xdx — J [/ cosec’ dx . % (cosec x)] dx

ADnS.

. 1 . .
Q.3 Show that Ieax sin bx dx = W e™sin (bx — tan™ g )+c (Guj. Board 2005)

Solution:
Taking

Let

+b

J.eax sinbx dx

ax

s e
sinbx — 2" function

— 1% function

I e sin bxdx

eax_[ sinbxdx —_[[ jsin bx dx . % (eax)] dx

. ae® dx

Y [eax ,[ cosbx dx — I (f cosbx dx . % (eax)) dx]

e

& 5 1% function

cos bx — 2" function

o —cosbxj —coshx
= e ( b —_[ Ty . adx
ax
- ETCOShX A e ooy dx
b b
e cosbx , a
- b b
e Cosbx & o sinbx gJ‘sinbx
- b b® b b’ b
_e™cosbx ae™sinbx a® [ . .
= b b2 b ,[e sinbxdx
__e™cosbx ae®sinbx &’ '+
- b b?  Tbh? T
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2

_e®cosbx ae*™ sinbx

| + b2 I = b + b2 +C
(az LA B e™ cosbx _ae™ sinbx
b’ B b b

I _ —b*e™cos bx .\ ab® e sin bx .\
- b (aZ + bZ) bZ(aZ + b2) C
ax

I = aze+—bz(asinbx—bcosbx)+c

Put

a r coso — (@

b r Sino — (2
Squaring and adding equation (1) and equation (2)
a’ +b”= r®cos?0 + r’ sin’0
a’ +b%= r® (cos?0 + sin0)

r2 — a2 + b2

r = D

Dividing equation (2) by equation.(1)

b rsin6
a  rcoso
b
tand@ = a
b
- -1¥
0 = tan 3

ax
e . .
I ST [sinbx . r cos6 — r sinb cos bx] + ¢
ax

I = Z+ b2 [sin bx cos6 — cos bx sinb] + ¢

ax
| = %[Sin (bx—0)] +c
ax

_ € : ab
I = \/52+—b2[sm(bx—tan a)]+c Hence proved.

Q.4 Evaluate the following indefinite integrals.

(i) I\/az—xz dx (i) ,[\/xz—az dx (i) J\4-5% dx
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(iv) I\/3—4x2 dx (v) I X*+4 dx  (vi) Jx%e™dx

Solution:

(i) I\/az—xz dx (Lhr. Board 2007, 2009) (Guj. Board 2008)
Put x = asind = sinG = X

dx = acosd do = 0 = sinl(é)

a
= ..\m . acoso do
= \/az(l——smze) . acos0 do
= _.a \cos?0 . acose do y X

= a“ Jcoso . coso do

= a’ ,. cos’0 do : 5

_ 2 | 1+ (:20329 40 a522 z aBZZ_-l-X)f
- a; -[ (1 + cos26) do P - & - X
= a; jde + a_2 IcosZ@de

_ 0 +aE | sin26 ‘e

a
- 2
a

N

_ a . (X a
= 5 sin a) + 2sin0 cosO + ¢

N

= a—sinl(é +a_ X cos0 +¢
- 2 a/ 2" a

_ a_z-l(ﬁ)_{_ 2
- 2SI~ {3

a —
I 1(5) +@ Ans

Alternative Solution

(i) I\/az— x* . 1.dx
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\Ja2=x*> — 1% function

1 — 2" function

N I 1dx_I[I1dx.dixm]dx

j - 1(2x)

Now

aZ—x 'X_'[\/EZ_—_XZ dx

= x.\/az—_xz—j%dx

@R ax
= xifa®=x*+a’.sih} G)— l

21 = x[@-x*+a’.sin? (g) +c

Dividing both sides by 2

xal—x* @l (X
| = —= *C

= xa’— x* + a’

5 +5sinTi 3
(ii) x?—a’ dx
Put x = asecO = secO = g
dx = a seco tano do

= J\a%ec’®-a° . asecOtand do
= J\a®(sec®® - 1) . asecO tand do
= Jan/tan’® . asec tand do

= a® Jtano . seco tand do

= a’ Jtan®0 secO do

= a’ ] (sec®® — 1) seco do
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a’ j sec®0do — a’ _[ secH do
= a’1—a’In|seco +tand | + c; -
Where

_[ sec’0 do

_[ sech . sec’0 do

I = secO .[secze de—j [sec?0do . % (sec0)] do

I = seco tan6 — ,[ tano .secO tand do
I = sech tand — I sech tan’0 do
I = secO tand — I secH (sec’d — 1) do

I = secO tano — sec0'd@ + I sec6.do
I = secOtano — | + In |secO +1anb | + ¢,
21 = secOtan6 + In | secO +tanb | +'c,

secOtand 1
I = T+§In |secO.+tanf |+ C,

From equation (1)

a’secO tand  a’
= — 5,  t 2In|sec€)+tane|— In|secO +tanb |+ c; +Cy
asecetane
= In | secO +tano |[+c;+ c,
_ @ x x2—a2 _|| £|++ X -
xyx’—a’ a° x+3[x —a°
= > tC+C 0
2 2
2 2 a
xyx°—a’ a
= 5 Eln|x+\/x ~a |+—Ina+cl+cg 2 = a’ + P?
p2 - X2 _ g2
P = X" —a

x\X—a a
= E——In|x+\/x —a’|+c Ans. where ¢ = > Ina+cy+c
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Alternative Method

(ii) f C—a  dx
\Z—a®> — 1% function

1 — 2" function

Let
I = _[\/xz—a2 .1.dx
1
= \,X —a.X—IZ\/;Z_—aZ (ZX)dX
¥ 2
X
= XX —a" — \/;2_—a2 dx
(P4l
= XX —a" — \/;2_—a2 dx
= x\—a —) \-a dx—azj xd)ia
- 22 a2 dx
21 = XX —a —a I\/;Q_—az ........... (1)

We know that

dx 3
J.\/;Z_—az dx = gan"'\’X =a I+C

Putitin (1)
2
XX —a a
I = > —Eln|x+\/x2—a2+c

(iii) I4—5x2 dx

Put

SinO = SinO 5

dx = %cose do = 0

I
<2
>
AR
N
2
X
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= \/_I\/ \/ES|n9 : % cos6 do
= \/E J.\ /g—gsinze . c0s0do
= 2 A /g(l—sinze) cos0 do

= 2(%] I\/cosze . c0s0do
= % Jcos6 . coso do

= NG Jcos?0 do

4 [1+cos20

= \/3 J > do
= - .de +L I €0s26d6
T B

2 sin20

2 sy
_ \fe_\/E.SXZ 1C 2 05 x
.2 {Lj

= \/Esm +=7=-.-2'sin@ cosO +.¢

5
= \/gsin‘l(z)+\/§.2. 5 c

2 f5x /45 N 0

B
= %sin‘l( 52)() + g \J4-5x% +¢ Ans, 42 = Bz+5;<2
B = 4-5x
B = +/4-5%
Alternative Method
| = I\/4—5x2.1.dx
\J4=5x*> — 1% function

1.— 2" function

= \/4—5x2 J.ldx[_..idx%\MSx2
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(iv)

Put

1
4 — 5x 'X'_IX'Z\W (— 10x) dx
= \/4 5X? — .[ 4 5x

= X\/4—5x2—_[%dx

= X\/4—5x2 .+4I \/:ﬁz dx—_[\/4—5x2 dx
= X\/4—5x2 +4_[ \/ﬁ? dx — |

_ @)

= X\/4 5 + \/?3 sin~ (2 +C

+ by 2 we know that

1 1 (@j
J. \/m dx = \/g Sin +C
_ x\4—5x* 2 | | (@j
= 5 +\/§ sin ol
I\/3—4x2 dx (Guj. Board2005)
= I 4(%—%) dx

2X
- — -1 &2~
dx = 5 cosO= 0 sin (\/5)
_ 3 (V3. VA8
= 2\/( 5 —(2 sm@) 5 cos0do
2 3 3
= 2 1 4sm . €o0s0do

= \ /4 (1-sin0) cosodo
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(32@) _[ \/m) . c0s0do

Jcoso . coso do

=

Jcos?0 do 2x

1 + c0s20

5= do o

1
vy}
N
+
N
x

Jdo + % IcosZOde 3

sin20 B?
.~~~ +C

]
w
|
N
x
N

. 2sInB cosO + ¢

2X 3—4x2+C
BENRNE
N

AW DWW MW DWW W NDW DNDW NW

NI>< blw

)

Alternative Method

I\/3—4x2 dx
\3-4x> - 1% function

1 — 2" function

Let

= \Boax .Ildx—_[[_[ ldx.%\/3—4x2]dx
= \/3—4x2 X = ﬁ (—8x) dx

_ [ — 4%

= 34X SX= ] \/m

a [ —3+3-—4x°

= 3—-4x° . x— ] W dx
x.\/?,—4x2 +3 J‘\/ﬁz dx—J‘\/S—4x2 dx
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I +1

x.\/3—4x2 +3 I\/ﬁz dx — |

X\/3—4x2 +3 I\/ﬁz dx

We know that

(v)

Put

J

\/521__)(2 dx = sin‘l(g)
X3 — 4x? +§sin‘1(g) +c
2 \3
x\[3-4x° 3 __1(2_x) ‘e

X = 2tan0 = | tano =
dx = 2 sec’0do

J\/4tan®0 + 4 . 2'sec’0 d0
J\/4 (tan®0 + 1) - 2'sec’0'do

J2+/sec’® . 2 sec’® do

N X

4 _f seco . sec’0 do

4 I sec®0 do
41 _ Q)

Isec3e do

j sech . sec’® do

secO _[ sec’0 do — _[ [ [ sec’0do . % (sec0) ] do

secO . tano — _[ tano . secO tano do
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secO tand — Jseco tan®0 do

secH tano — Jseco (sec’0 — 1) dO

secO tand — Jsec0 do + seco do

secO tan® — | + In |secH + tanO| + c;
secO tand + In | sec + tanb | + c;

From equation (1)

41

2 (21)

2 [secO tanO + In [secb + tanO | ] + c;
X x o [ x

2 "2 2 2

X3[42+xf 4ol ‘3[4+2xf+x

+C;

+C1

X\4 + X
AZZ +2In|\/4+x2 +X1=2In2+c;

X\/4+X
AZZ + 2In| 4+ x| +c

Alternative Method

Let

- |\ a ax

\E+4 - 1%function

1.

— 2" function

i o ] [ & \@a] ox

1
x.\/x2+4 - x.zm (2x) dx
- 2

x.\/x2+4 - \/;)2(*_—4 dx

[ —4+x*+4
X.\X +4 —) \/m dx

where

H
X
0
2
H = 4+%
H = 4+
c = -2In2+¢,
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= x.\/x2+4 +4J.\/;21+—4dx—,|.\/x2+4 dx

(63

TALEEMCITY.COM
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x.\/x2+4 +4,[ L dx — |

X" +4
x.\/x2+4 +4_[ ”
I = @+2j 1 dx

2 X+ 4

21

1
+4dx

X\X*+4
I = A2E+2In|x+\/x2+4|+c

'[\/;214-_a2 dx = |I’1|X+\[X2+a2 |+c Ans.
(vi) Ixz e dx

X2 jeax dx —_[ [ Je% dx . dd—x )] -dix

e ax
= X0 -1 2X dx

= XZ:aX—EIX e dx

- 2 ea [ (e & o) e
= Xzeax—gxe—ax+g e 1.dx

a a a a-“a ’

e 2xe®™ 2 [ .
= -2 tgzle dx

a a
_ x*e™  2xe™ L2
- a  a &2 a ¢
ax
e , 2X 2
= —_— - + +
a (x a gz) c Ans.
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Q.5 Evaluate the following integrals.

N Je G+ Inx) dx

1
iii e [asecix + —F—=—
(el -1

(v) ) e®[-sinx + 2cosx] dx

(i) Iex (cosx + sinx) dx
iv) J' 2 (3sms>l<n ;osx) »

wy | ﬁz dx

(vii) ) e (cosx —sinx) dx (L.B 2009) (S)

mtan—1x
(viii) 1+ dx

. [ 2x (1+x)
) I T ginx & I 2+ x)2
[ (1=sinx) ,
i) (1 - cosx) e dx
Solution:
(i) I e (% + Inx) dx -+ f(x) =1nx
1 ’ -=
= Iex (Inx + ) dX f(x)
By using the formula
e*[af(x)+f' (X)Jdx=e™F(X) +c
= e*lnx + ¢ Ans.
(i) ) e (cosx +sinx) dx
By using the formula
e™ [af(x) + ' (X)] dx = e* f(X) + C -+ f(x) =sinx
= e sinx + c Ans. P

1
(iiiy ) [a seC X + — ] dx  (Lhr. Board 2009)
XX -1

By using the formula

J e [afp0+f(0]dx =e™f(x) +c
= e*secx + ¢ Ans.

- f(x) = sectx

f’(X) = s lx? 1

1
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(iv) I o3 (3 sw:i(n—xcosxj dx

: 3x (3sinx cosx)
- I € (sin? ~sin’x) 9%

_ e3x( _3 ~ _1 cgsx) dx
. sinx  sinx " sinx

= ) € (3 cosecx — cosecx cot x) dx
By using the formula

) e¥[af(x)+f'(xX)]dx = e*f(x)+¢c
= e* cosecx + ¢ Ans.

(v) ) e®[-sinx + 2 cosx] dx
By using the formula

JeX[af(x)+F(x)]dx = €% f(x)+¢

= e cosx + ¢ Ans.
* X

wi) | (1"fx)z dx

(Guyj. Board2007)
~ [ 1+x—1exOI
R CEV L
« 1+Xx 1 }
) -e[(1+x)2‘(1+x)2 o
_ ) x{ 1 1 Jd
- SO T x T (@ x2H
By using the formula

I e [af(x) + ' (x)] dx= €™ f(x) +c

+C AnNS.
(vii)
_[e‘x (cos x — sin x) dx

By using the formula
e™ [a f(x) + f'(x) ] dx

e f(x) + ¢
e " sinx + ¢

- f(x) = cosec x
f'(x) = —cos x cot X

- f(x) = cosx

f'(x) = —sinx

fx) = T

f0 = ey

Ie‘x (~sin x + cos x) dx

f(x)
f(x)

sin x
Cos X
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emTan‘lx
(viii) f T+, O
i J mTan'lx m
m 1+X

1 mTan"1x
= — +
m € ¢

Alternative Method
Let t = tan'x
1

dt = mzdx

Ans,

mTan_lx

T2 dx
mt

= — +
m te

@D

—1
e mTan X +C

I
—_—
N
X

T X T

—cot(4—2 I cot(4—
= X. 1 - 1
2 2

"+ C0S2X = 1 — 2sin®X
X
cosx = 1 — 2sin® 2

X
25|n2§:1—cosx

x — 1% function

2(m X nd
Ccosec (4—2j—> 2

function
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(x)

(xi)

o]l
) (E Z) 2In|sin{y-3
= 2x cot 17 2)" "1 +C
2
= 2xcot(4 §)+4In|sm(4 2)|+c Ans.
J' L1+ |
@+x7 &
_ e(1+x+1 1)
. [eerx-1 ) = 5=
= e * ) 7
_ [ [ 2+X 1 fX) = Hrar
= [(2+x) (2+x)2} (2+x)
_ [ «[_1 1 }
- . e[2+x_(2+x)2 dx
By using the formula
Ieax [af(x) + f'(X) ] dx /= e f (X)+¢
eX
5+x T C Ans.
J'(l—smx Kg
1 cosx
1- 23|n cos
- ( 21 ax fx) = cot 5
25|n
r - 251
f'(x) =csc 2 (2)
/ — 1_ 2 5
' (x =—5 CsC (2)

J— 25|n cosz
= e X dx
2 sin? 2 sin’% 2

X
CoS 5

— 1 2X _2 X

= _[ 5 Cosec” 5 — X e” dx
sin5

_ .(_l j Xd

= - 2cose02+cot2 e” dx






