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Exercise 7.6

Question 1:
X sin x

Answer

Let I = j‘x sin xalx

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

obtain

I =x [sinx dv— j{[%x] Jsinx dx}a’x

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

=—xcosx+sinx+C

Question 2:
xsin 3x

Answer

Lot ] I.rsiﬂ 3xdx

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

obtain
b
I = x |sin3xsd - I{[%IJ jsin3x a’x}
i

o0 & i
:x[ CDSEIJ—II- cosir]m
3 | 3

2

—xcos3x |1
=—+§ cos3x oy

3
—ycos 1 . .
=ﬂ+—sm3x+t.
3 9
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Answer

Lot I = Ix:erx

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

= e dx - j{[%x]ﬁm};&

=x’e" — IZ.r-L*"cit
— le'.-’x _ 2 J—T‘f*.iit

Again integrating by parts, we obtain

=xle* -2 {x- Ie”cix - I{[d'ir \l|- J-E"dx} dx |
X ) J

= xe* —2[)(&'* - e"u{x}
=xle" -2 [xe—f" - e'r]
= xle* —2xe* +2¢" +C

=e'(x"=2x+2)+C

Quest
x logx

Answer

ot [ = I.tlmg xelxv

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

obtain

[ =logx I.r dx — f{(;—i log x | j,r d.T}d.\'
LA B s

X | x
=logx- > _-[_rl > l
logx  rx

>

dx

“logx  x°
e
2 4
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Question 5:
x log 2x

Answer
Lot I= Ix log 2.xdx

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

obtain

I= lﬂglr_[x e — J{[:—IE Iﬂgx] Ix cir}dx
= Iogix-f - I;x -f dx

B x'log2x px
=, jE dx

_x2 log 2x _x_g
2 4

+C

Question 6
x*log x

Answer
I = j'x'“ log x d
Let =

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

obtain
= lcrg:u:j-x2 dx — ![(ilog_‘c] Jx"r.’x] dx
l\dx : f
3 3
5 INS
=logx o=
3 x 3
J x' log x B jidx
3 3
_xlogx x

3 9
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Question 7:
xsin~'x

Answer

Let I= Ixsin 'x dv

o
Taking S X 35 first function and x as second function and integrating by parts, we
obtain

[ =sin"x x a&—j{[%sin '.r] Jix afr}dx

dx

=sin""' x(f]-j .
h w.u'l—_ar2 2
_x “sin' x _I
B F
xsin'x 1 {]—x }
= += I
2 2 \.]—1 \.I—

2
S el

1

_sinx {M_—f&_ —‘a’x}

l—x°

!
xsin”' x }){ V=3t +—~,m]x—:ﬁin".‘r}+c

xsm x dm+lam'z—;s{n'x+(.‘

2

= l[?x2 = l)s.in'l x+ o JI—¥ +C
4 4

tt [ e
yvtan ' x

Answer

[ = I.r tan' x dv
Let
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" _I' - - - . .
Taking N X35 first function and x as second function and integrating by parts, we
obtain

I=tan™ x_[xdx— I{[%tan" x] J-.Idx}dx
2 2
=tan‘xi—f I,~ir;ix
2 l4+x° 2

_ x’tan 'x_l—[
2 2

I 3
_x tan x_l x+}_ | e
2 29 1+x 1+x

2 -1
=x tan x_l [ 1 Ny
2 2 | +x

~x'tan”'x
2

2
x

el
1+ x°

—l{x—tan x)+C
2

x 4 x 1 » .,
=—tan x——<+—tan x+C
2 79

i =

Questio

xeos ' x

Answer

[ = j'.r cos  xdy
Let

Taking cos™! x as first function and x as second function and integrating by parts, we
obtain
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(d
I=cos'x|xde—- —0s ]xj xelv rode
feae- [ oow )]

dx
Loxt -1 X
=08 ¥ —— | ———dx
2 1-x* 2
2 o] -
_ x"cos .\:_ljcl x ldx‘
2 2 Vl=x7
xeos'x 1 3 -1
== 3 VI-x* + \.m dx
sty 1 < 1 -1
B t——J.'\.II]—.\'_dT—— , v
2 2 2057
veos'x 1 ] |

= | o8
2 2 2

where, 7, = [1-x"dx
=xyl-x" — ji u"ﬁjxdx

:>I1:.h|'1—x3— ,i xolv
2«\.'1-1:

=1 =xyl-x° —j
\.'l—r

] — 7 _Il—x —1

VI-x°
:aflzxu'll—x:—{‘[\.u"l—r:dx+.|‘ ,ﬂ}
Wl =x"
=1 =xvl-x° —{I,+L:c=s l.t.-}
=21, =xJl-x" —cos ' x
il :'—tqﬂ - x* —%cn:\' 'x

i

)

Substituting in (1).we obtain

U
IZ,\CO:} .‘k_l[é III]._.T:_%L:OS lx]—%cus "

2 2
(2.2 1% o
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Question 10:

(sin '.t)g

Answer
.f Ism t -1dx
Taking ( ’ ) as first function and 1 as second function and integrating by parts, we
obtain
:(sin 'x”ldx—f i(sin 1.'1.‘)2"1‘]‘@‘(}{1:'('
dx )
, 2 2sin”'x
:(sm 'x) X - \‘{—2 - x dx
A
sm x jsm | dx
\ll—,‘f.' J

? a’. 3 2:(

S

=x(sin"x)"+ sin” - 21" < o2 e
L l-x ]

. _r[sin" x}i +24/1-x" sin' x - fZLLT

» 22 2 o 3 - - .l
:x[sm 'x) +2J1=x?sin! x=2x+C

Question 1

Xcos ' x

f1—x°

Answer

[ I:rms 'x "
VI=x

Let
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—2x

" = [ - : ]
Taking 9% X as first function and V1-x as second function and integrating by parts,

we obtain

[ d 2x
I= 2 cos” IJJ—Z —I{[dxcns _r] I\W cir}a’xJ
cos ' x-241-x" - J- 2=y m{r—‘

-1
i V1=x?
_2 |—x%cos ' x+ jhix}

-1

2

1

2

:%I 2J1-x% cos 'x+2,r}+(j
—|:\I'I —x cos x4 x-‘ +C

Question
2

xsect x

Answer

I = I.r sec” xdy
Let

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

obtain

i =x‘.-scc1xair— J‘JLJL%J.} Isec" xdx}dx
e

=xtanx— jl -tan xdx

= xtan x + log {:-:_15.r| +

tan  x

Answer
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_ 0. |
Lot 1= Il tan  xdx

" _I' - - - . -
Taking N X35 first function and 1 as second function and integrating by parts, we
obtain

I=tan™" x [ldv - j{[%mn" x] Il-cix}dr

= tan 'x-x—J ! _.xdx
1+x

2x
dx

|
=xtan"x——j .
1+ x~

= xtan” x—élog|l+x2|+c

= xtan 'x—élog(]+x2}+{‘.

Question 14:

x{lﬂgx}z

Answer
/= Ix{lng x}? dx

_ (logx) ; . . .
Taking (logx) as first function and 1 as second function and integrating by parts, we

obtain

1 =(logx) dex— d“;ﬁ—ilngx

2 ) g:
= %(lugx}' —|:_[2]0gx-l-%d1'

X

} jx d |dx

“ 2

A

4

= ; (log 1}' - J-.'r log x dx

Again integrating by parts, we obtain
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! =x—:{lonx]3 - Iugxl[xn’.t— I [ilﬂgx] I.rdx dx
- v

X
—? Ionx { —log x - I— —dx}
X
2

%[Ionx] ——log r+—Ixu‘~:
x II z
?(Iogx) —?lngr+—+[

Question 15:

(x:+l}logx

Answer

et 17 I{x: + l)logxdx = j'x? log x dx + Ilog.rdx

letI=1 + I, .. (1)

Where, I = jt‘ I-:sg.rdxand [, = Ilogx:Ir

I = sz log xdx

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

obtain

I, =log x - j.ribc—f{[%logx} szdT}ciY

3 3
lngx-xT— Ilr—dx

3 x 3

Yy 1'%
Tlugx—;}[ I.‘r dx}

2

ad logx - o +C, e (2)
3 9

[, = Ilogx:ir

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

obtain
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d
1= lungl-dx—I{{Ilngx] _[]~dx}>
X

=logx-x- _[1 - xdx
X

=xlogx— j-la’r
=xlogx—x+C, - (3)

Using equations (2) and (3) in (1), we obtain
i =x—]ngx—xH+C,+x|1:1g,x—x+{_32
3 3

= %lﬂgx—%+xlngx—x+{cl+cz?]

3 3
=X 4x Iogx—i—x+(_“
3 9

Question 16:

" (sinx+cosx)

Answer
Let I= J-(fT (sin.x+cosx)dx
Let f(x)=sinx

o ['(x)=cosx
o 1= [ {r()+ s (e
It is known that, J‘e‘ {j'{,!:]Jrj"{,r]}a{r - Cf'rf(x]-i-{:

I =e'sinx+C

xe'

[l+_r]:
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Answer
I = Lxﬁ_dx:_“er i — by
Let (1+x) (1+x)

1+ x-1
k [(fo}d‘

= J-(l':i}: dx:Ie" {f{x]-}-_}‘"[x]} dx

Ie’ {f{t] +,f"{.1.‘]}d:l.‘ =e' f(x)+C

It is known that,

X

_[ xe! ~dx = ¢ +C
[1+x}' I+x

Qu

A 1+sinx )

¢
\1+cosx )

Answer
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_r[ 14 sinx
G —
1+ cosx
2 X
2

.2 X 1 . X X
517 — 4005 —+25In— Cos
2 2 2

X
2cos’
2
) 2

X X
$in _ +cos
2 2

o X
e [Slll 5 +C0os

I | =

2 X
2cos
5

—

=g

z( X
=—g| I +tan—
2

2 X X
1+tan® —+ 2 tan }
2 2

* 1+ sin x) dx
¢ |[ +sin x ) elx :u"|:lsec2;+tanf} (l}

2

1 T{ 5 X _1}
=—¢g'|sec” —+2tan—

2 2 2

It is known that,
From equation (1), we obtain

" (1+sin:
j‘ﬂ dr=e" tan=+C
(1+cosx) 2

Q
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I_Jet.li = J‘er |:l_L:| a&‘
X x
! -1
—= X .fr(.r}:—:
Also, let ¥ a .

RIS

It is known that,
A 1’ = E— +C
x
Question 20:
[:.:_3}61.
{I—I]J

Answer

Let (=) 0 S (x-1y

It is known that, »[cﬂ {j.{":“jq{"‘]}(’i" - “Tf{x}“HJ
I{?T JHL dy = ¢ _
(=1 (x-1)

+C

E&E E’i_n -1.

Answer
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et = J‘ehsin xdx (1)

Integrating by parts, we obtain

I =sinx [ d - j{[ i sin x] j-el'dr}dr

Ix ix

. e ¢
= [ =sinx- — |cosx- elx
2 2
esinxy 1 ¢,
== —— e’ cosxdx
2 2

Again integrating by parts, we obtain

I = e —;in T ; [msx JE:'E'TCJ'I - _HT j L‘US.‘[} j&znfﬂl}{fi:“
\.I\f X E

2y

I - ¥
—~y=f sinx _ 1 cosx-S I{ sin .r] € dx
2 2 2

2 -
e“esiny 1|ecosx 1., .
=f= - +— [e sin ey
2 2 2 2-
esiny e "cosxy | .
== _ ——1 [From (1)]
2 4 4
1 e-siny e cosx
Sy Ly -
4 P 4
5 &Tsinxy & cosx
= —{= —
4 2 4
4| e*sinx e*cosx|
=[=— =5 +C
5 . 4
e}.r
== 5 [2sinx—cosx]+C
QL 2
o 2x )
sin -
Ll+x )
Answer

LetX =tané o dv=sec’ @ df
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- 8in '[ 2x1]=sin '(ﬂ]=sin '(sin 20)
1+ x° -

l+tan- &

=20

. | 2x o z
- Ism [sz]dx—jﬂ?-sac 6do =2!t?-secaf)d{?

Integrating by parts, we obtain

2{& - [sec” 66 - j{( % 3) [sec’ ﬁdﬁ'} dﬁ}

2 :9 tan 6~ [tan eda}

1
I

[9 tan & + Iug|t:u:;3|] +C

el

=2xtan"x+210g(1+.¥2) ‘4 C

Il
I-¥

xtan™' x + log

_ | | 2 .
=2xtan x+2{—;leg(] + X }-‘+L

=2xtan' x lug(] +.T3) + C

Qu
Ix:e":afr
equals
(&) Le&ic (B) levic
3 3
© Ll&ic (D) Le'ic
2 3
Answer

- I = IIEE' :a‘x

Also, let =t 3 de=dt
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——¢" +C
3

Hence, the correct Answer is A.

Question 24:

fe" secx 1+ tan x)dx

equals
{A} e cosx+C {B} ¢ secx+C
(C) e'sinx+C (D)  e'tanx+C
Answer

fe" secx( 1+ tan x)dx
Lot I= J'.-,r* secx(1+tan x)dx = j-e' (secx +seextan x)alx
secx = f(x) o secxtanx = f(x)

!e‘ {j'{x] +,f"{r]} de=e"f(x)+C

Also, let

It is known that,
sI=e"secx+C

Hence, the correct Answer is B.
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