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Exercise 7.6 Page: 327

1.
Integrate X sin X

Solution:
_[Let | = xsin xdx

Taking x as first function and sin x as second function and integrating by parts, we

(I)klta;Tsm Xdx — J'{(— xj.[sm xdx}d

= X(—cosx) —_[1. —cos x)dx

=—XC0SX+Sinx+C
Where C is an arbitrary constant.

2:
Integrate x sin 3x

Solution:
ILet | = xsin3xdx

Taking x as first function and sin 3x as second function and integrating by parts, we

c:bia;(r].sm 3xdx — I {(— x) j sin 3xdx}
=X(—C(;s3x)_11_(—cc;53xjdx

—x cosSx 1

3

_ TXcos3x ls n3x+C
3 9

Where C is an arbitrary constant.

j cos 3xdx

3:
Integrate x°e*

Solution:
Let | :szexdx
Taking x? as first function and ex as second function and integrating by parts, we obtain

| = xzjexdx—f{(% xzj_fexdx} dx
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=x%e* - I 2xe*dx
= x%e* - ij -e*dx
Again integrating by parts, we obtain

e el

=x%* -2 :xeX —Iexdx]

= x%* —2[ xe* —ex]
= x%e* — 2>_(eX +2e*+C
" (x2 —2x+2)+C
Where C is an arbitrary constant.

4,
Integrate x log x
Solution:

Let I =jx|og xdx
Taking log x as first function and x as second function and integrating by parts, we obtain

I =log xj xdx —I{(% log xjf xdx} dx

Iogx——J'— —dx

:x Iogx_J-_dX

x IOgX—X—+C
2 4

Where C is an arbitrary constant.

5.
Integrate x log 2x

Solution:
Let | = f x log 2xdx

Taking log 2x as first function and x as second function and integrating by parts, we obtain
I =log 2xJ'xdx—J'{(EI092xjjxdx}dx

=log 2x. ——I— —d
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2
_X IogZx_J-de

x IogZx_x_+C
2 4

Where C is an arbitrary constant.

6.
Integrate x*log x

Solution:
Let | =.[x2 log xdx
Taking log x as first function and x? as second function and integrating by parts, we obtain

| =logx j :de— j {(ilog xj j xzdx}dx
=log x(%j—j% X?d

3 2
_X Iogx_jx_dx

x IOgX—X—+C

3 9
Where C is an arbitrary constant.

1.
Integrate xsin™* x

Solution:
Let | =Ixsin‘1 xdx

Taking sin x as first function and x as second function and integrating by parts, we obtain

| =sin™ x_|.xdx—j{(isin1 xj.[x dx}dx
51

xsm x 1

2 I\/1 X2
% 1I{j1 Xx Jlixz}dx
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x sin~ x 1 1
- - 1-x° —
> 2 {\/ ,_1_X2}dx

2 ain—1
S e [ e
Lnx+1{2a\/1 X +;S|n X—sin~ x}+C

2 2

xsm x X
2 4

1—x? +1S|n x—lsm 'x+C
4 2

Lo p)siges ZV1F €
4 4

Where C is an arbitrary constant.

8.
Integrate xtan™"x

Solution:
Let | = _[xtan‘1 X dx

Taking tan™ x as first function and x as second function and integrating by parts, we obtain

| =tan™ xjxdx—j{(%tanl x)[xdx}dx

2 2
—tantx| —j 12.X—dx
2 1+x° 2

x tantx 1, x°
-= Sax
2 291+X

x tanx 1 x*+1 1
5 5 2 7 |dx
2 2°11+x° 1+Xx

x tantx 1 1
|| 1- > dXx
2 2 ( 1+x)d

m—l(x tan” x)+C
2 2

2
:X—tan‘lx—5+ltan‘lx+c
2 2

Where C is an arbitrary constant.

0.
Integrate xcos™ x

Solution:
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Let | = j xcos* xdx

Taking cos™ x as first function and x as second function and integrating by parts,

we obtain

| =cos™ x_[ xdx — I {[i cos™ x) I xdx} dx
W2

=C0S~ x——fﬁ.?dx

_ X?cos” x_l 1-x*—
2 27 J1-x%2

e =)
i

1dx

_XeosTx 1fx Ty 14
_T_EI,E“‘I_J _,|_HCDS X +C

Where C is an arbitrary constant.

10.
Integrate (sin™* x)2

Solution:
Let | = _[ (sin*l x)z.ldx

Taking (sin’? x)? as first function and 1 as second function and integrating by parts, we obtain
I —j sin! x _fldx I{ sin" x J'ldx}dx

=(sin™ x)2 X— J-23|n A

Jl_x
o

=x(sinx) + sm-lxj \jl_xdx j{( sin” xjj \/%dx}dx}
x(sinx) + _sin‘l x21-% - \/:7.2\/1—7@}

x(sin*l x)2 +2J1-x?sin™ x—Ide

= x(sin’l x)2 +201-x2sintx—2x+C
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Where C is an arbitrary constant.

11.
XCos™ X
1—x?

Integrate

Solution:

Let |—IXCOS XI

J1-x

I=_—1_[ —2X .cos ™t xdx
1—x°

Taking cos™ x as first function and ( -
1-x

—2X . . :
J as second function and integrating by parts, we

obtain

o g G ]
A cos k241 \/1‘_7.2\/1—70@

_1 _2»\/1— x? cos™t x+ j 2dx}

=?_2 1-x° cos‘1x+2xJ+C

—[»\/1— x% cos™t x + x} +C

Where C is an arbitrary constant.

12.
Integrate xsec” X

Solution:
Let | =.fxsec2 xdx

Taking x as first function and sec? x as second function and integrating by parts, we obtain

| = xjsec2 xdx — I {{% x} _[ sec’ xdx}dx

= Xtan x—jl.tan xdx

= xtan x+log|cos x|+ C
Where C is an arbitrary constant.
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13.
Integrate tan™ x

Solution:
Let | = I Ltan xdx
Taking tan™ x as first function and 1 as second function and integrating by parts, we obtain

| =tan™ ledx —j{(% tan™" x) I 1.dx} dx
1

=tan™ x.x—j

> .XdXx
:xtan’lx—i_[id
21
:xtan‘lx—%log‘1+x2‘+c
1
=xtantx—=log(1l+ x*)+C
5log(1+x7)

Where C is an arbitrary constant.

14.
Integrate x(log x)2 dx

Solution:

2
= I x(log x) dx
Taking (log x)? as first function and 1 as second function and integrating by parts, we obtain

i o

2

-2 X (log x)’ DzlogxE —dx}

2
:X?(Iog x)2 —_[xlog xdx

Again integrating by parts, we obtain

| =X?2(Iog x)’ —[Iog xjxdx—j{(% log xjjxdx}dx}

2 2

X
?(Iog x) —?Iogx+ dex
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X2 2 X X2
=—;(logx) ——logx+—+C
2( 9%) 2 J 4

Where C is an arbitrary constant.

15.
Integrate (x*+1)log x

Solution:

Let | = I(xz +1) log xdx = sz log xdx+_[log xdx

Letl=11+12...(1)

Where, |, = Ixz log xdx and I, =_[Iog xdx

I, ='|‘x2 log xdx

Taking log x as first function and x? as second function and integrating by parts, we obtain

d
I =log x| x?dx— |{| —log x || x* dx sdx
.= logx] J{(dx gjj }j
XX 1 X8
=logXx.—— | =.—dx
g 3 -[x 3

:Xglog x—%(f xzdx)

3 3
:X?Iogx—%+c1 (2)

l, =_[Iogxdx

Taking log x as first function and 1 as second function and integrating by parts, we obtain
d
I, =logx|1.dx—|<| —logx ||1.dx
2 ~loax] I{(dx ox|| }

=log x.x—jl.xdx
X

= xlog x—jldx
= xlog x—x+C, (3)
Using equations (2) and (3) in (1), we obtain

x? x?
I =€Iogx—§+cl+xlogx—x+c2

x? x®
=?Iog x—§+xlog x—x+(C,+C,)

3 3
- X x Iogx—x——x+C
3 9

Where C is an arbitrary constant.
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16.
Integrate e” (sin x+cosx)

Solution:
Let | = jex (sin x+cos x)dx

Let f(x) =sin x

f'(x)=cosx

I _Ie (x)+ f'(x dx

It is known that, Ie (x)+ f (x)}dx e f(x)+C

Sl =e*sinx+C
Where C is an arbitrary constant.

17.

Integrate

Solution:

1 -1
Let f == f
© X) 1+Xx ( ) ( )
= szdx= e{ }
(1+x)
It is known that, J'e (x)+ f'(x) }dx e*f(x)+C

xe* e

I SaX = +C
(1+x) 1+x

Where C is an arbitrary constant.

18.

Integrate e* [

1+sin X
1+cos X
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Solution:
ex[1+sin xj
1+cos X
sin? X +cos? X +2sin > cos ~
|2 2 272
2c0s? X
2
2
o i X X
e*| sin = +cos~
oo eesd)
2c0s? X
2

2
X X
Sin —+Ccos
2 2

X
COS—
2

- 2
tan X +1}
2

2
1+tan ij
2

_ e 1+ tan? X+ 2tan X
2 2

sec? X 4+ 2tan 5}
T2 2

e<1+smx>dx:ex[zseczzﬂanz} (1)
(1+cosx) 2 2

Let tangz f(x) so f I(X):%Seczg

It is known that, [e* {f (x)+ f '(x)}dx=e*f (x)+C

From equation (1), we obtain

Iex (1+sinx)
(1+cosx)

Where C is an arbitrary constant.

dx:extan§+C

19:
Integrate e* (1 — izj
X X

Solution:
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Let I=.|'e {;—Q}dx
1 -1
Also, let == f f'(x)=—
s0,let &= (x) (%)=

It is known that, _[ex {f(x)+f'(x)}dx=e"f(x)+C

eX
S1=—4+C
X

Where C is an arbitrary constant.

20:

Integrate (X _ 3)2
(x-1)

Solution:

« | x=3 (e X=1-2 «
et
=|e 1 2 X
-] {<x—1>2 <x—1>3}d

Let f(x)= 1 x

(X—1)2 f '(X):(X—l)s

It is known that, [e* {  (x)+ f '(x)}dx=e*f (x)+C

.'.jex{(xs)}dx= % +C
(x:00 ACE I

Where C is an arbitrary constant.

21:
Integrate e** sin x

Solution:
Let | =Ie2xsin xdx (1)

Integrating by parts, we obtain

| =sin xjezxdx —j{(%sin xjfezxdx} dx

2X 2X
€

. e
=1 =sin x.——jcosx.7dx

2
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e’ smx 1

2
Again integratlng by parts, we obtain

g [ o el

2X i B 2X 2X
e”sinx 1 Ccos x.e——j(—sin x)e—dx}
2 2 2 2

=1=

_[ e?* cos xdx

==

e*sinx 1| e? cosx 1¢ 5,
=Il= —= Ie sin xdx

2 2| 2
e?sinx e*cosx 1
=1= — ——1 From (1
1. e*¥sinx e*cosx
=l+=1= -
4 2 4
5  e*sinx e*cosx
=—1= -
4 2 4
4| e®sinx e cosx
=== — +C
5 2 4

2X
= :%[Zsin x—cosx]+C

Where C is an arbitrary constant.

22:
. 2X
Integrate sin
9 (1+ xz)
Solution:
Let x=tan® dx =sec?® 8d6

sin‘l(1 2X : j = sin‘{%) =sin"'(sin20) = 20
+X +

foin (22

Integrating by parts, we obtain

2 _ i 2
Z{Q.Isec 0de I{(dge)jsec 0d9}d9}
=2[0.tan0—jtan0d«9}
=2[ Otan O+ log|cos 6] | +C

jdx jzesec20d9 2jesec 0do
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1
+C
V1+x2

1
=2xtan*x+2| —=log(1+x?) |+ C
[ Al )}

= 2[xtan1x+ log

=2xtan™ x—log(1+x*)+C
Where C is an arbitrary constant.
Chose the correct answer in Exercises 23 and 24.

23.
j x%edx equals

(A) %ex3+C (B) %ex2+C
(©) %exa+C (D) :—13eX2+C
Solution:

Let | =Ix2exsdx
Also, let X3 =t so 3x%dx=dt
= :lje‘dt

3

_letic
3

Hence, the correct Answer is A.

24.

_[ex secx(1+tanx)dx equals

(A) e*cosx+C (B) e*secx+C
(C) e*sinx+C (D) e*tanx+C
Solution:

jex sec x(1+tan x) dx

Let | = _[ex secx(1+tanx)dx = Iex (secx+sec xtan x)dx

Also, let secx = f (x) secxtanx = f '(x)
It is known that, _[e"{f(x)+ f '(x)}dx=exf (x)+C
Sl =e*secx+C

Hence, the correct Answer is B.
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