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Chapter: 7. Integrals

Exercise: 7.6
1. Find the integral of the function xsin x

Solution:

To find the integral of product of two functions, use the integration by parts
[f(x)g(x () [ g(x)dx—[ £(x) [ g (x)dxdx
Consider the integral

| :jxsin xdx
= x_[sin xdx—jljsin xdxdx < f (x)=x,9(x)=sinx
:x(—cosx)—f—cosxdx

=—-XCcosXx+sinx+C

Therefore, I Xsin xdx = —xcosx+sinx+C

2. Find the integral of the function xsin3x

Solution:

To find the integral of product of two functions, use the integration by parts
_[f(x) jg x)dx — If Ig x ) dxdx
Consider the integral

I :Ixsin3xdx
= x_[sin3xdx—jljsin 3xdxdx  «f (x)=x,0(x)=sin3x

X 1
:E(—cos3x)—§j—c033xdx

=—1xcosx+lsin3x+c
3 9

Therefore, Ixsin 3xdx = —%xcosx +%sin 3x+C
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3. Find the integral of the function x°e*
Solution:

To find the integral of product of two functions, use the integration by parts
jf(x Jg x)dx — If jg x ) dxdx
Consider the integral
| = I x’e*dx
= ijeXdX—IZXJeXdXdX «f(x)=x%g(x)=¢€"
x* (") - 2_[ xe*dx
= x’e" —2(xe" )+ Zjexdx

= x’e* —2xe* +2¢* +C
Therefore, J'xzexdx = x’e* —2xe* +2e* +C
4. Find the integral of the function xlog x

Solution:

To find the integral of product of two functions, use the integration by parts
jf(x jg x)dx — If .[g x ) dxdx
Consider the integral
I = j xlog x dx
=Iongxdx—j%_|.xdxdx «f(x)=logx,g(x)=x

2
= X?(Iog x)—%jxdx

2 2
_X Iogx_x_+C
2 4
2 2
Therefore, [ xlogxdx = x_logx —XT+C
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5. Find the integral of the function xlog2x

Solution:

To find the integral of product of two functions, use the integration by parts
jf(x) jg x)dx — If Ig x ) dxdx
Consider the integral
I = j xlog 2x dx
= log 2xj xdx—jz—zxjxdxdx «f (x)=log2x,g(x) =

2
= X?(Iog 2x)—%J‘xdx

_ x’log2x X

-—+C
2 4
2 2
Therefore, leog 2xdx = 2 log2x —XT+C
6. Find the integral of the function x*log x

Solution:

To find the integral of product of two functions, use the integration by parts
[f(x)a(x () [g(x)dx—[ £(x) [ g (x)dxdx
Consider the integral
| = j x? log x dx
1
:Iong'xzdx—j;szdxdx «f (x)=logx,g(x)=x?

3
- X?(Iog x)—%J‘xzdx

_Xlogx  x*
3 9

+C

x*logx  x°
9

Therefore, Ixz log xdx =
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7. Find the integral of the function xsin™* x
Solution:

To find the integral of product of two functions, use the integration by parts
jf(x) Ig x)dx — _ff Ig x ) dxdx

Consider the integral and take f (x)=sin"x,g(x)=x
j xsin~ xdx =sin™* xJ' xdx — I {(isin1 xjj xdx} dx

sin x( ] [
\/1 x?
x sin” x .[
\/1 x?
xsm x 1 1—x? 1 dx
[ K_ J1-x2 \/1—X2
_ x%sin'x — 1
= > +§I{\/1 X ,_1_X2}dx
S A e o]
J1-x
d “sin”’ X+1{5\/1—7+%sin1x—sinlx}+c

2 22

411(2)( —1)S|n X+Z\/1 x*+C

Therefore, Ixsin‘lxdx—i(ZX —1)S|n X+Z\/1 x?+C
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8. Find the integral of the function xtan™ x
Solution:

To find the integral of product of two functions, use the integration by parts
jf(x) jg x)dx — If Ig x ) dxdx

Consider the integral and take f (x)=tan™x,g(x)=x

j xtan xdx = tan™ xJ. xdx — j {(;—Xtan‘l xjj xdx} dx

2 2

2 2 -1
=tantx X _J‘%.X_dx:m_i X > dx
2 1+x° 2 2 2°1+X

_xztanlx_ij X241 dx
2 23142 1+

2 -1
_ Xtan X—Ej(l— 12)dx
2 1+x

m—i(x tan” x) +C
2 2

2
= X?tanl X —§+ %tanl+ C

2
Therefore, I xtan xdx = X? tantx — g + % tan*+C

9. Find the integral of the function xcos™ x
Solution:

To find the integral of product of two functions, use the integration by parts
jf(x) jg x)dx — If _[g x ) dxdx

Consider the integral and take f (x)=cos™x,g(x)=Xx
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’ j XCc0s ™ xdx = cos™ xj Xdx — I {(i cos™ xj _[ xdx}dx
=CO0S” x( ] I
_x cos” x 1
2 \/1 x?
x?costx 1p| 1-x 1
= - - dx
2 2‘|.{\/1—x2 \/1—X2}
_xfcos”x 1 — 1
= 5 2'[{\/1 X ,_1_X2}dx
x?costx 1 1
=== —E{I\/l—XZdX—I — dx}
_X C;S_l X —%{gx/l— X2 +Lsintx—sin x}+C

1
4(2x —1)cos x—lel X2 +C
_ 1
Therefore, jxcoslxdx_4(2x —1)cos x—lel x?+C

10. Find the integral of the function (sin‘1 x)2

Solution:

To find the integral of product of two functions, use the integration by parts
If(x jg x)dx — If _[g x ) dxdx

Consider the integral and take f (x) = (sin™x)’,g(x)=1

I(sm x) dx = (sin* x fldx I{( sin” xzj 1dx}

)

- o

= x(sin‘1 x)2 —ZI xsin_ X

N
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Again use integration by parts. Use f (x)=sin"x,g(x)=

1—x?

It implies that

x(sin‘1 x)2 - ZJ' )\(Zi%( dx = x(sin‘1 x)2 —jsin‘l x[\/lz_XTde

= x(sin‘l x)2 —sin! x(—2 1- xz)

+_[ 11 2(—2 1—x2)dx
—X

x(sin’l x)2 —2sin™? x(—\ll— X2 ) L Zjldx

x(sin‘l x)2 +21-X%sin'x—2x+C

Therefore, j(sin‘1 x)2 dx = x(sin‘l x)2 +24J1-x2sintx—2x+C

cos* X

1-x?

11. Find the integral of the function X

Solution:

XCos* x

—,_1_ = dx

Consider the integral I

Suppose thatcos™ x =t , so that — dx=dt and x =cost

1—x?

XCc0s X

N1-x2

To find the integral of product of two functions, use the integration by parts

f f(x)g(x)dx=f (x)jg(x)dx—j f ’(x)jg(x)dxdx

The integral becomes _f

dx = —_[t -costdt

Consider the integral and take f (t)=t,g(t)=cost
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—jt-costdt = —tIcostdt+I{(%tjjcostdt}dt

=—tsint+jsintdt

=—tsint—cost+C

=—cosX-y1-x? —x+C

-1
Therefore, Imdx =—\1-x?cosx—x+C

J1—x?

12. Find the integral of the function xsec® x

Solution:

Given integral is jxsec2 xax

To find the integral of product of two functions, use the integration by parts
jf(x) jg x)dx — If Ig x ) dxdx

Consider the integral and take f (x)=x,g(x)=sec”x

jxsecz xdx = x_[ sec’® xdx — _[1- I sec® xdxdx
= xtan x —Itan xadx

= xtan x + log|cos x|+ C
Therefore, jxsecz xdx = x tan x + log|cos x| + C

13. Find the integral of the function tan™ x

Solution:

To find the integral of the function tan™ x, consider the integral j 1-tan™" xdx
To find the integral of product of two functions, use the integration by parts
jf(x) jg x)dx — If _[g x ) dxdx

Consider the integral and take f (x)=tan™x,g(x)=1
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Hence, the required integral becomes

X
1+ x2

2x2dX
1+ X

dx

Il- tan~* xdx = tan ™" x - Ildx —I

:xtanlx—%j

= xtan‘lx—%log‘u x2‘+C
Therefore, _.'tan‘1 xdx = xtan™ x — % log[L+x*|+C

14.  Find the integral of the function x(log x)2 dx
Solution:

Consider the integral of the function j x(logx)” dx

To find the integral of product of two functions, use the integration by parts
f f(x)g(x)dx=f (X)J'g (x)dx —j f'(x)jg (x)dxdx

Consider the integral and take f (x)=(log x)2 ,g(x)=x

The given integral becomes

jx(log x)2 dx = (log x)2 -X?Z—J'Zlog x(ij(gjdx

X

(logx)” - I x log xdx

2 2

(log x)2 —X?(Iog x)+XI+C

X2

2

2 2 2
=X?(Iogx)2—logx(x?J+j%X?dx

X2

2
2 o X 2 X X
Therefore, | x(logx) dx =—-(log x)" —=-(logx) +~-+C

15. Find the integral of the function (x2 +1) log x

Solution:
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Consider the integral of the function I(xz +1)log xdx

To find the integral of product of two functions, use the integration by parts
I f(x)g(x)dx=f (X)Ig (x)dx —J‘ f '(X)Ig (x)dxdx

Consider the integral and take f (x)=(logx),g(x)=x"+1

The given integral becomes

X

x3 + 3x x?
=log x — | — +1dx
oo ) 1%

3

3
=log x X7+ 3X —X——X+C
3 9

J.(x2 +1)(log x) dx = (log x)-(§+ x]—j1(§+x]dx

—-——x+C
9

3 3
Therefore, I(x2+1)(logx)dx=logx[x +3Xj 2

16.  Find the integral of the function e (sin x+cos x)

Solution:

Consider the integral Iex (sin x+cos x) dx
Use the formula jex(f (x)+ f'(x))dx=e*f (x)+C
Let f(x)=sinx= f'(x)=cosx

Hence, the given integral becomes

Iex (sinx +cosx)dx = Iex(f (x)+ f'(x))dx
=e*f(x)+C

=e*sinx+C
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Therefore, jex (sinx+cosx)dx =e*sinx+C

17. Find the integral of the function
(1+x)

Solution:

Consider the integral and then rewrite it as
xe* X
———dx=|e"| —— |dx
j(1+ x)2 I (1+ x)zj
(1+x)

! O S S
_I (1+x) (1+x)2Jd

Use the formula jex ( f(x)+ f’(x))dx =e*f(x)+C

1 , 1
Let f(X):mjf (X):_(1+X)2

Hence, the given integral becomes

Iex[( i 2de:jex(f(x)+f’(x))dx

1+X) (1+x)
=e*f(x)+C
:eX(LJ+C
1+x
Therefore, I(lxe 7 dx=le +C
+X +X
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18.  Find the integral of the function eX£
1+cosx

1+ﬁnxj
Solution: Consider the integrand

. X XX
Lisi sin® = +c0s* = +2sin = cos —
ex( +SInXJ » 2 2 2 2

X
1+cosx ZCOSZE

X(. X sz
e*| sin=+cos—
_ 2 2
2c0s? X
2
2
X X
1 | sins +cos”
=_¢* 2—)(2
2 coS—
2
r 2
=£eX tan5+1}
2 |72
:leX 1+tan25+2tan§]
2 2 2
1, , X xj
==—e’|sec’—+2tan—
2 2 2
Use the formula _[ex(f (x)+f'(x))dx=€*f (x)+C
X » X
Let f(x)=2tan5:> f'(x)=sec >
Hence, the given integral becomes
jiex (secz§+2tan§jdx =£J‘ex(f (x)+ f(x))dx
2 2 2 2

1
— Ze'f C
2e (x)+

:extan5+c
2

1+sinx
1+ cos X

Therefore, Iex( jdx =ge* tan§+C
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19.  Find the integral of the function e* (1 — ij
X X

Solution:

The given integral is jex (l—izj dx
X X

Use the formula jex ( f(x)+ f’(x))dx =e*f(x)+C

Let f(x):%:f’(x):—%

Hence, the given integral becomes

Iex (l—iz)dx =Iex(f (x)+ f'(x))dx

X X
=e'f(x)+C

eX
=—+C
X

Therefore, Iex (% — %) dx = % +C

20.  Find the integral of the function (E( _ 3))93
x-1

Solution:

Consider the integral and rewrite it as

<! x=3 « = o"
I{u—lf}d {<x—1>3

Use the formula jex (f(x)+f'(x))dx=e*f (x)+C

Il
—_—
D
=<
/_j;\ ><
|
i (SN
| | |
N’ NS
g —
| o
—_ x
>
NN
[EEN
~
w
%f_/
o
>
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Let f(x):(x—:>f‘(x)— 2

-1y (x-1)°

Hence, the given integral becomes

<l x=3 «— (e 1 2 «
I {<x—1>3}d I {<x 1) <x—1>3}d

= [e*(f (x)+ f'(x))dx
=e*f(x)+C
= l >+C
(x-1)
3)e* e
Therefore, Ix—l)dx_(x—1)2+

21.  Find the integral of the function e**sin x

Solution:

Consider the integral jezx sin xdx

To find the integral of product of two functions, use the integration by parts
jf(x jg X) dx - jf jg x ) dxdx

2

Consider the integral and take f (x)=sinx,g(x)=

The given integral becomes
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2x 2X
jezxsinxdx=sinx-e——jcosx(e—]dx
2 2
= e”sinx —lj'ezx cos xdx
2 2
2X A% 2X
_e7sinx 1 cosx| E— —lj‘ezx(—sinx)dx
2 2 2 2
2X A%
_E SlnX—Eezxcosx—l‘[ezxsinxdx
2 4 4
2X Al
(1+1)J'ezxsinxdx=e SlnX—Eezxcosx
4 2 4
2X A%
Ejezxsinxdx:e SInX—Eezxcosx
4 2 4

) 2 . 1
jezx sin xdx = gezx sin x —gezx COS X

Therefore, Iezx sin xdx = %ezx sin X — %ezx COS X

22.  Find the integral of the function sin™ (1 e 2]
+X

Solution:

Consider the integral Isin‘l( 2X 2jdx
1+x

Putx = tan @, so that dx =sec? 8d&

The given integral becomes

jsin‘l(l 2X 2jdx = Isin‘l(%)secz 6de
+X +

= _|'sin‘1 (sin26)sec’ 6d O

= ZJ‘esec2 odo
To find the integral of product of two functions, use the integration by parts
I f(x)g(x)dx=f (X)Ig (x)dx—j f '(x)jg (x)dxdx

Consider the integral and take f (6)=6,g(6)=sec®6
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The integral becomes

2jesec2 0d49=20tan9—2_[tam9d6
=260tanf —2logsecd+C
=2xtan" x—log(1+x*)+C

2

Therefore, jsin‘l(lzx
+X

)dx:ZXtan‘lx—log(1+ x*)+C

23. I x%e* dx

Solution:
Given I x2e* dx

Putx®=t, so that 3x°dx =dt
The given integral becomes

j x%eXdx = %J‘(3x2)exzdx
= % j e'dt

:leX3+C
3

This is matching with the option (A)

e 2
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24. jexsecx(1+tan x)dx =

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

The given integral is jexsecx(1+tan x) dx
Use the formula [e* {f (x)+ f(x)}dx=e*f (x)+C

Consider the integral and rewrite it as

jexsecx(1+ tan x)dx = jex (sec x +sec x tan x)dx

:J'ex(f(x)+ f'(x))dx
=e*f(x)+C

=e*secx+C

This is matching with the option (B)




