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Exercise 7.6

Integrate the functions in Exercises 1 to 22.

Question 1: xsin x
Answer 1:

LetI = j.rsin.rd.\'
Taking x as first function and sin x as second function and integrating by parts,

we obtain

I=.\'Jsin X dx j{ :; x) Jlsinx cl\} dx

=x(~cosx)- Il +(~eosx)dx

=—xcosx+sinx+C

Question 2: ¥sin3x
Answer 2:

Letl = j.rsin 3xdx
Taking x as first function and sin 3x as second function and integrating by parts,

we obtain

= x [sin3x dx - [{[(‘Z .\-J [sin3x dx}
X
=x(—cos3x)_ II .(—cos.?xj i
3 3

= xS 1 feos3v di
3 3

-xcos3x | . "
= —+§sm3x+(.
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Question 3: * €

Answer 3:

Let I= I.\'Je'd.\‘
Taking x? as first function and e* as second function and integrating by parts, we obtain

[=x Ie' dx - I{(%\ J je'dx}dr
d

=x'e" - I?..\‘-e"d.\'
=x'e' -2 Ix e dx

Again integrating by parts, we obtain

[N < AV N
7{,\'-]@ dx j{l\al He dx\l'd.\}

I
=
[
L)
e
|
t

) A
=xe' -2xe' +2¢" +C

=¢' (xz -2x+2)+(‘

Question 4: x logx
Answer 4:

Let [= Ix log xdx
Taking log x as first function and x as second function and integrating by parts,

we obtain
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I =logx '[x dx— H[;—ilog .\‘] jx d\'}d\'

2 h)

X I x°
=logx- 5 —'[x. 5 dx
B logx px
o ”*E—— - J.i dx
_x logx x° +C

2 4

Question 5: x log 2x
Answer 5:

Let [= I.\‘ log 2.xdx

edukalpclasses.com

Taking log 2x as first function and x as second function and integrating by parts,

we obtain

I =log2x J.x dx— j{(%ﬂog X J jx dx}dx
o

5
s X 2 &

=log2x-: —I r—dx
2 Y2%° %

_xX’log2x  gx
= —JZd\

2 2 2
_xlog2x x° .
2 4

Question 6: x?log x
Answer 6:

let [= J'xz log x dx

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

we obtain
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I= logx_"x2 dx— I{[%logx] Ixchr}a'x

3 3
=Iogx[%]- l~ia'x

X 3
x' log x Ixz
= — | —dx
3 3
_xX 'ng_iJ,C
3 9

Question 7: xsin™' x
Answer 7:

Let I= Ixsin 'x dk

edukalpclasses.com

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

we obtain

[ =sin""x [x dx— I{(:—xsin | x] fx d\'}d.\'

T I X y
=sin" Xx 5 —Im-zc.\*

x’sin”'x lJ- R

i e
2 2°1-»
2 il -x°
_xsin"x 1 _[l I-x : __,l__.}dx
2 2 l\xl—\" \,‘l“.x2

2 il
_ X'sin x+1j{\/:'_ 1 }d\'

2 2

X*sin”x 1) ep—=, I
=—2'+’:‘2‘{-‘- l—x d\—fﬁdf}

3 2|2
xosinTlx % I T R e
=————+—VIl=X"+—sin" x-=sin" x+C
2 ) 1 2
| 2 o) X 2
=—{2x"=1)sin" x+—V1-x"+C
3 (26 l)sin e g
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o |
Question 8: Ytan X
Answer 8:
Let I= Ix tan' x dx

Taking tanx as first function and x as second function and integrating by parts,

we obtain

I =tan™ xJ.,\'dr— H(%lan" .r) [.\'tlr}dr

\ ax Y

tant x| 2 —J‘ l Y
2 1+x° 2

-

tan'x | J- X
2 2144

Ytan'x 1 {1 |
il i B d= gy
2 29 1+x°  |+2x°

’d -
ytan'x |1 B )
= || 1= — |dx

2 2 |+x J
2 -1
x“tan " x | = 3
=———(.r—tan 'x)+(
2 2

b . X | \
="_tan" x==+—tan" x+C
9 7 9

' Fa -

Question 9: x cos!x
Answer 9:

Let [= Ix cos ' xdx
Taking cos™! x as first function and x as second function and integrating by parts,

we obtain
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I =cos™ xdex - I{(dicosl xJ dex}dr
v

"

=C0S \——J‘?'-?
-X

x* cos” v__jl-v —1

2 J-x
eos'x 1 - =1 )
- 3 —Ej{ l-x +(\ﬁ_—t:}}d\

= ¥ cx;s t-—j -X d\_-'[[\/li%

|
x°cos t_ll —lws < (l)
2 3

where, [, = j\/l-_\dx
:l,=.v\fl-.2-j—\}1-.v:jxdx
DI =xyl=x° -I ,__\d\

2Jl=x*

:I,z.t\/ﬁ—j\/%dx
:51-\«/1—_—1.

l-—\

: Fen —dx
=1 =.w(l—x‘ -{Ivl—x' dx+I
V-
= I, = xyl-x* = {1, +cos ' x}
=2, =xyl-x" -cos' x
O N D -%cos" X

2

Substituting in (1), we obtain

-1
7o XCOs x-l(ﬁ fl_x: _lc()s”l ,\'J—]ECOS—' X

2 2\2 2

(2.):2 —I)

= cos \—— 1-x*+C
4 4
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Question 10: ( sin"!x)?
Answer 10:
Llet [= I(sin ',v);-l dx

Taking ( sin'x)? as first function and 1 as second function and integrating by parts,

we obtain

I= (sin 'x) Jld\'- J-l[:\(sm '.v): : Il~¢i\’}d¥

: 2 2sin”' X
(sm 'x) Ny I — .xdx

J1-x*
A / )
x(sin '.\')" J'sm X L 7\=de

158
(sin” x) +|sinx dx— sin/'x —A{\](x
GRAL © = (65 Cimady.
x(sin"x)1+ sin ' x- 2\[1—\_ ‘\/._ _\ﬁ_\—d\

=X (i ",) +7\}l xPsin” ¥ jZd\
=x(sm' 1) + 2J1-x% sin' ¥=2x4-C

Question 11: \fl—
—X

Answer 11:

=
Let s j'xCOS X i

)

_] "‘2x |
| =— |—=+cos " xdx
2 '[\}l—x2
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9
Taking cos™x as first function and [J'_YJ as second function and integrating by
1

parts, we obtain

/=—l[cos \j\/"’_‘ j{[‘ cos \'JJ-J_d\'}dx]
)

! cos”' x:241-x —I
|—x*

2W1-x% cos ' x+ JM\'J

241-x* cos ' .\-+2x]+C

1-x*cos™' x i-x'l+C

Question 12: XSeC' X
Answer 12:

let [I= Ix sec’ xdx
Taking x as first function and sec?x as second function and integrating by parts,

we obtain

I=x J‘sc:c1 xdx - IJJ L3 X | Isec" X d\'l dx

[Llax”) J

=xtanx— j] -tan xdx

= xtan x +log|cos x|+ C
Question 13: tan™x
Answer 13:

Let I= Il-tan ' xdx

Taking tan~!x as first function and 1 as second function and integrating by parts,
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we obtain

[=tan" xIldr- j{(%tan" x) II -d,\'}dr

= tan '.\‘-.\'—J ] —.xdx
1+ x°

] | 2x ;
= xtan ,\'——J‘ ~dx
291+x
k | 2
=xtan 'x—;log}l+x“+C

l 3
RO (o 2\, o
= xtan ,\—Elog(lﬂ J+C
Question 14: x (log x)?

Answer 14:

/= I.\'(log x) dx

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

I =(logx)2 dex— Jh[ (ilongz}' j.\'d.\' dx

\ d.\'
-

-

"~

SR

- %(log x)2 - [ IZ log x- l ey

x 2 |
= %(log x) - I.r log x dx

Again integrating by parts, we obtain
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x? ) d
I= ?(Iog x) —[log X dex— I{[E Iogx) J‘xdx}dxil

x* 2 | x? 1 a7
=—(logx) —[?—Iogx— _[;-?dx]

J

2

= %(Iog .\')2 —%Iog.w% I.rdx

=§(Iog.\')z —%Iog.\w—%a&‘

' -

Question 15: (¥ +1)logx
Answer 15:

let [= j'(\ +l)logxdbc~—J.x2 log x dx + Ilogxc/x
LetI =1, + I .. (1)
Where, [ = jx’logxdx and /[, = J'log,xdv
[ = j.x: log xdx
Taking log x as first function and x? as second function and integrating by parts,
we obtain

I, =logx— sztir—jjl[ilog \') jx’dx}dx

dx

3

X 1 X
=1 AP i = dx
0g X 3 Ix 3(\
X’ 1 5
=—1logx——( |x"dx
3 ogx 3(Ir d\)
X’ 1
=?log.\'—;+cl (2)
I, = JIogxdx

Taking log x as first function and 1 as second function and integrating by parts, we

obtain
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I,= longl-c&v-j{[;—ilogx) Il-dx}

=logx-x- Il < xdx
X

=xlogx— J.lclr
=xlogx—x+C, (3}

Using equations (2) and (3) in (1), we obtain

3 3
x X )
[=—logx-—+C, ¥xlogx-x+C,
3 g iy g )

3 3
=%1ng-%+.vlogx- X +(C| +C:)

3 3
:('\Ter]logx—%—x +C

J

Question 16: ¢ (sinx+cosx)

Answer 16:

Let I= je’ (sinx+cosx)dx
Let f(x)=sinx
/'(x)=cosx

[& Ie {f(x)+f'(x)}dx

It is known that, je“' {/(r)+/(r)} de=e"f(x)+C
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sA=e'sinx+C
Question 17: (l%)—’
Answer 17:
Let = .Le\%dr=-[e’ - -y
“(L#x) (1+x)
=j.9'\‘ l+x—! "
\(H.\‘)’
:I"Y‘L‘ I Y
-|+X (I+x)
Let f()f)=L f'(x)= . 2
AT (1+x)
. I % 2dr='[e" ]f(x)+f'(x)}dx
| +x
It is known that, j(,"r {/(t)+f'(1‘)] dx = L’I‘/‘(.\‘)-#C
[ de=——sC
(l+x)  I+x
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I+sinx]

ion 18: ¢
Question 18 (I+cos.r

1+4sinx
Answer 18: e‘( 3 )
l+cosx

\ X
sin? = +c05 +"sm COS —
i ) )

e ~ - .. e

2c0s?

2
¢"| sin" +cos
( 2 2)

X

2¢08> =

i x
$in~_ +cos
2 2

-

{su —+2tan- ]
2

" .
l+tan2;+7tan }

*(1 h
(’_!ﬂ)( 2 = ‘|:l_ SCC +tan \} (l)
(1+4cosx) 2D 2
X 1 ,x
Let tan== f(x So "(x)==sec” -
) se [(x)=ge]

It is known that, It"r {./‘(-\')*'f'(-")} dx = L"./‘(-\‘)*C

From equation (1), we obtain

“(1+sin:
IM dx=e" tan ud +C
(1+cosx) 2
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1 1
Question 19: e' (———1]
X X

Answer 19:

Let ] = j'e'[l—i,]dr
X X

1 .
Also, let ;:f(x) 1 (.\):F
It is known that, J’t" U (@) +f (x)pde=e"f(x)+C
Sod =—€i+C
X

(x—3)("

(x-1)

Question 20:

Answer 20:

Let

It is known that, I‘-’r {./'(x)+f'(.r)} dx = "'-/‘("')*‘C

ol & s
I {(x—l):} (Jr—l)2
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Question 21: e sinx
Answer 21:

Llet [= e sinxdx (1)

Integrating by parts, we obtain

[ =sinx Iel‘dr - j{[ :/1\ sin \;‘ J-e“"dx}dr

2x 2x

- Icos.v%dx

Y 4
= [=sinx-
5

-

Ir
e’'sinx |
= je"‘ o8 x dx
2 2

Again integrating by parts, we obtain

= e’ sinx - ; !cusx J‘ez’d\' - H(%wsx\’ Jez“dr}dx}

2

==

23 2x 23 -'
Y l cosx-?--—J‘( 'sinx)e '
2 2 2 2 |
2 ). O L )Z‘\'
e e” +sinx _l e’ cosx +l Ie"sinxde
2 2| 2 2
2x ¢ 2%
o eosinx e cosx_ll (From (1)]
2 4 4
:>I+ll _e -sinx  e7cosx
4 2 4
5, esiny e cosx
=>-—I= -
‘ 2 4
:>I=i e”siny e cosx +C
51 2 4
== 85 [2sinx—cosx]+C
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Question 22: T
Answer 22:
let x=tland dx=sec’ 0 do

16

o ,.( 2x ) : _[( 2tan
. sin — | =sin -
1+ x° l+tan-#

Ism [

Integrating by parts, we obtain

Chapter - 7
Integrals

]= sin”' (sin20) = 26

)dz = j’(l sec’ Odf = 2]0 -sec’0do

2[9- jsecf 0d6 - Hid—‘;e) Isec*‘ ade}de}

2:9.nan.9— jnanode]

]
12

[01an 6 + log|cosd! |+ C

=2|xtan™' x+log ] l+(
\]ll-xl

'x+ 7log( )

=2xtan"' x+ 2[—11 g(l +x° )}LC
2

=2xtan™ x- log(] +x° ) +C

Question 23:
J‘x:e"3dr equals

(A) %e +C (B)
(C) -!;e +C (D)
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Answer 23:

Let I= I.rze‘ dx

Also, let X'=t 5o 3Xde=dt

=—¢" +C
3

Hence, the correct Answer is A.

Question 24:

j‘e“secx(l+tanx)dx equals

(A) e'cosx+C (B) e'secx+C
(C) e'sinx+C (D) e tan¥+E6
Answer 24:

J‘e' sec x(l +tan x)d\‘

Let 1= |e"secx(l+tanx)dx= Ie' (secx+sec.xtan x)dx

Also, let secx= f(x) secxtanx = f'(x)

It is known that, Ie' {,/'(x)+_/"(.r)} de=e"f(x)+C
sI=e"secx+C

Hence, the correct Answer is B.
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