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Class 12 Maths NCERT Solutions Chapter - 7

Integrals - Exercise 7.1

Q1:

sin 2x

Answer:

The anti derivative of sin 2x is a function of x whose derivative is sin 2x.It is known that,

d ;
—(::052.1') =-2sin2x
dv

; 1 d
=35in2x=-— —(cos'_’.\')
2 dx

; | A
C.8Iin2x = T ~;cos 2.rJ
ax

&

; 5 1
Therefore, the anti derivative ofsin 2x is — - cos 2x
Q 2:
Cos 3x
Answer:
The anti derivative of cos 3x is a function of x whose derivative is cos 3x.

It is known that,

i(sin 3x)=3cos3x

dx
1l d, . .
= cos3x = ———(sin3x)
3dx
" d(1l . \
C.e083x =—| —sin3x
dfl‘ \ 3 JI

.
Therefore, the anti derivative of c0s3x is gsm 25

Q 3:
EZX
Answer:

The anti derivative of e”is the function of x whose derivative is e**.

It is known that,
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Therefore, theanti der vative of & is Ee'”

Q 4:
{a.t+h]|:

Answer:

A

The anti derivative of (ax+5) is the function of x whose derivat ve is (ax+b)
It is known that,

i|:'a.1c } .’:l}i =3a|[ax- h}l

dx
= [fu' . h}‘ =Li{ﬁ’.¥ | b}j
3a dx
a difl 3
=—| —(ax+h
(ax+b) a’x[Ja{er ]]

Therefore, theanti der vative of (ax +h]: is 1—{:11:+b]3
Ja

Q5:

sin 2x — de™

Answer:

The anti derivative of {sit12.r—4e3") is the function of x whose derivative s
{sinz.r—f-}e“)

It is known that,

' 4 . A i
i 1 cos2xy——e” J =sin2x—4e™"
ael 2 3

. i ( ] 4 ir
Therefore, the anti dervative of {5|t12.r—4e' )is | _ECGS E,r—EU ]
\



Q 6:

j‘(ékf "] )dx

Answer:

_“[44:33 T ]dx

=4 Ie3 “dr + Jlrir

:4[i]+x+c
3

:ir?j” +x+C
3

Q7:

) 1
J‘x [I—FJdr
Answer:

) 1
J‘x [I—FJdr
= j{x: —l]a‘x

= jx:dx - jlcfx

=£—x+(3
3



Q8:
J‘(axz +hx+ c]cir

Answer:
J‘(axz +hx+ c]cir
= a[¥dv+b [xdc+c [1ds

3 2
=a{x—] b[x—]+cx+(1
3 2

ax’ by’ .
=t —tx+C
3 2

Q 9:
I[ 2x' e ]dx

Answer:

ﬂ 2x" +e ) dx

=2 Ix:dx + Ie”dr

:2[£]+e" +C
3

=Ex"' +e +C
3

Answer:
(-3
1

= || x+—-2 x
X

- dex+‘[£dx—2'[lﬂx

xz
:E+Iﬂg|x|—2x+c



Q 11:

j-x3+5f: -4 e

X

Answer:

—jﬂr.l'

x5 -4
=
= J{x+5—4x':)dx

= Jxafx+ 5 J-I .dx—dljx':dx

2 -1
:x—+5x—4 x— +C
2 1

X serdic
X

Q12:

J-f +3x+4 E

Jx

Answer:

3
J-x +3x+4 E
Jx

5 1 1
= J‘[xl +3x% +4x ? Jcix"
k] 1
7 E[f] 4[)5]
: ——=4C

x

2 W

2 2 2

5 7 3 i
=?IE+ZIE+EIE +C

5 7

=¥x3 +2:Jr-2 +8Jx+C



Q13:

j-x3 % e A :
x—1
Answer:

§ o8
X —x"+x-1
I x-—1

On dividing, we obtain

-
= J.rzdr + Ildx

3



Q 15:
J‘\f";(3x: + 2x+3)dx

Answer:

j‘ﬂ(hz +2x+3)dx

5 k] 1
= j(ixz +2x* +3x° ]dx

=3 x;dx+21x;dx+3fx*ldx

7 -3 {xi]
x? x*
= 2
3 7 +2 3 +3 3 +C
2 2 2
7 3 3

=Ex— +ix2 +2x* +C
7 5

Q 16:
J‘[Zx—3cnsx+e*}dx

Answer:

J‘[Zx—3cnsx+e']dx

=2 dex -3 Icos xelv + J-E'de

= 2;- ~3(sinx)+e" +C

=y’ ~3sinx+e +C

Q17:
J-[Exz =3sinx+ S\"';)dx

Answer:

I[Exz —3sinx+ S\"';)dx

1
=2 [x?dx 3 [sin xdx + ijldx

; :
=2i—3{—c05x]+5 xT +C

2

2 1
=—x +3cosx+—x*+C
3 3



Q 18:
Iss:c x(secx+tan x)dx

Answer:

Isec x(secx+ tan x)dx

= j{ sec” x+sec xtan _r:) dx
= Igccz xdx + Jscc x tan xdx

=tanx+secx+C

Q 19:
sec”
\ X
[
COSec X
Answer:
sec” x
j- — X
cosec’ x

1

]
_ jmsl X iy

. *
sM-x
ISII] )['
05 X

Ian xax
Isec J.—l dx
jse:: xelv — J]cix

=tanx-x+C

Q 20:

fZ—Ssinx
——dx

cos?x
Answer:

2—3sinx
[

cos?x

J-[ 2 Jsinx ]
= - = |d
cos™ X CcosTx

= jE sec” xdx -3 flan rsec xdx

=2tanxy—3secx+C



Q 21:

= F
The anti derivative of Vx +7, equals

1 1 .

2 &
(A) Ix-‘ +2x2 +C(B) =x3 + l ¥ +C
3 3 2

2 i 1 3 3 I I
(C) =x2+2x*+C(D) =x? +—x?+C
3 2 2

Answer:

(‘“JJ

= j.r;ﬂ'ﬁ jx_;dx

3

(X

x? X

+—+C

o | —

5

x*+2x* +C

3
2
5 3 I
3

Hence, the comrect Answers C.

Q22
d .. . i 3 _
If d—f[x)=4x ~ - such that f(2) = 0, then f(x) is
fx x
1129 ;1 129
A) X +——-—(B) I +—+—
(A) ¥ B (B) 8

1 12 1 129
(c) x° +—+—(D) —_——

X ,x 8
Answer

It is given that,

d N
e Fl R =il s
dr'f(l) g xt

~Anti der vative of 4x’ -% =.f(-Y)



2. f{x)= _[4::" —%dx
f(x)=4 Ixjd.\' -3 ‘l'(x'4 }dx

-4 {5

fx)=x'+ 5 +C
X

Also,
f(2)=0
) 1 |
=~ f(2)=(2) +—=+C=0
(2)
:>16+1+C=0
8
=C= —[16+ l ]
8
—~C= -129
8
n (2= 12
X 8

Hence, the correct Answer is A.



Exercise 7.2

Q1:
2x
1+ x°

Answer:

let l+x" =t
2x dx = dt

= I]+x dr_f dr

=log|r|+C

:Iog|]+x:|+(}
=I0g(|+x?}+t'

Q2:

(Iogx]3
X

Answer:
Letlog |x| =t

Yav=ar
. X

- J‘(]ﬂglxl}2

X

mzﬁm

1

={ln:|g|3r|}J
3

+C

ijr{l+lngr _I ot

=log|7|+C
=log|l+logx|+C



Q 4:
sin x - sin (cos x)

Answer:

sin x - sin (cos x)

letcos x =t

& —sin x dx = dt

= fsin x-sin(cosx)dy =~ ISin tdt
=—[-cost]+C
cost +C

=cos(cosx)+C

Q5:

sin(ax +b)cos(ax +b)

Answer:

2sin(ax+b)cos(ax+b) sin2(ax+b)

5in + h)cos +h)=
5 {ﬂx ) s ( ax } 5 5

Let 2ax+b)=1

. 2adx = dt

sin 2 s i
. J-'-Hn (e + )]dr= | IS"” clt

2 2 2a

= 4Iu [—c{}sf] +C

=_—]c052{ax+b]+(:1
4a



Qé6:
Vax+bh

Answer
Letax + b=t
=sadx = dt

=t
o
|

= j-[ax+ h}! dx = flz J‘r‘;a’r

2
-

=—(ax+h ;+C
3:1{ J

Q7:

xJx+2

Answer:
Lot (x+2)=1
~dx =dt

= [xx+2de = [(1-2)Vedr

3 1
i ai

\

= J‘fidr—z_[:fldr

I e )
LI | L e
3

Q 8:

xy 1+ 2x2

Answer:
Letl + 2x*> =t

~4xdx = dt



= _"Jn.l'1+23c2 = j@

Yy
—ij !

b | e

—

+C

1
4

SRy

~Lvaey e

Qo9:
(4x+2)Vx" +x+1
Answer:

let ¥ +x+1=t
(22X + 1)dx =dt

[(4x+2)Vo* 4241 a

=j2~f::dr
=2_[~.Edr

ot

=2

%+C
2

k]

_di 3
_3[:{ +x+l] +C

Q10:
|

Answer
1 1

I_J;:@(ﬁ_l)
et (Yx -1)=t

idmdr
= I—aﬁr= Jga’r

1
Jr(Vx-1) t
:2I0g|f|+C
=2log|Vx -1|+C




Q10:

1
x-x
Answer:

1 1

= Jx(Vr )
Let (\E—I)=r

]
" —=dv=dt
PN
2

1 = |=
~ha e
=2logl|+C
=2log[Vx ~1/+C

bod [ Lk

| wa| ™

3 1

(1): —8(t): +C

1 1
="t -8t2+C
3

(SR

=%.’5{:‘—|2}+C
N
= 5{_\:+4]z (x+4-12)+C

= %v‘x+4[x—3:|+{ff



Q12:

1
(x3—1)3x°
Answer:
let (x3—-1)=1t

x3dx = dt

1

= _ﬂf —1); xdr= I{f —1)3 X -xtdx

=Jr;{r+1}

dr
3

Q 13:

2
X

(243x°)
Answer

Let 2+3J(3 =.I'
. 9x% dx = dt

I x° 3[\‘.' 1 a’i‘.
(2+3x3) 9°(1)




Q 14:
;m + X > 0'
x(logx)

Answer:
Letlogx =t

ld.rza'r




Lei: 9 -'ﬁsz =
~ —8xdx = dt
x -1 ¢l
=l k=g
=_?llog|r|+(,‘

=_?]Iog|‘)—4x’|+(2

Q 16:
E2.'|:1-:I
Answer:
~ 2dx = dt
2x+3 I i
= fe dy=— |e'dr
2
— ] i (
= E;(E ) +
I [2x+3)
e +C



Answer:
Let .\‘2 =1

& 2xdx = dt

- I ¢l
= "‘e_‘:dl = E '[e_"dr

1 ¢
=— |le'dt
2
l.{.&"*
=—[ +C
21 -1
1 -
=——e " +C
2
-1
=——+C
2e”
Q18:
- I‘_
ellﬂ J
1+ x°
Answer:

Let tan ' x =1

1
I+x

dx =dt

1



Q 19:

el.‘r _l
e’ +1

Answer:

e’ -1
e’ +1

Dividing numerator and denominator by €, we obtain

(e

Ex N e.\' _e_:
(92I+]) e +e”
—

Let e +e " =t

_ (eT—e ')dx=dr

- Ie:'_‘ _lafr= Je" —e"‘dr

e +1 e +e”




Q 20:

o2 _ g2

e]l.' te Ix
Answer:
Let Ez.r +€—3.‘r =

(Ee: Y 2e 2")\r,z’::: =dt

L
21
L lf|+C
7 4
I x -2z
=—logle™ +e 7|+ C
Q 21:
tan’ (2x-3)
Answer:
tan’ (2x—3) =sec’ (2x-3)-1
Let2x -3 =t

& 2dx = dt



= Itanl(z.r—3)dr= J{(secz(‘lx—S))—l]df

= % j{sccl f)dr - Ila'x

-

=%jscc:td1-jldx

1 .
=—tanf—x+C
5

P43

:%tan[Zx—S)—x+C

Q 22:
sec” (7—4x)

Answer:
let 7 —4x =t

~ —4dx = dt

Isef (7-4x)dx= _Tl sec’ t dt
=;{tant]+c
=;wn[7-4x)+C

Q 23:

sin” x

Answer:

 §

Let Sin~'x



Q 24:

2cosx ~3sinx

6cosx+4sinx

Answer:

2cosx—3sinx 2cosx—3sinx
6cosx+4sinx  2(3cosx+2sinx)

Let Jcosx+2sinx=¢

_(-3sinx+2cosx)dx =dt

I2cosx—3sinx i dt
6cosx+4sinx 2t

1 ;
=;log\23mx+3cosx‘+€



Q 25:
1
cos’ x(1-tanx)’

Answer:
i _ sec’x

o x(l-umx)] - (l-tarur)3

Let (1-tanx)=1¢
. —sec” xdx = dt
W e
(1-tanx)’ !
o
_+E+C
4
1
= +C
(I1-tanx)
Q 26:

cosx

Jx
Answer:
Let Vx =1

1

L 2Wx

dx =dt




dr=2 jcc:s:d.r

C{!IS"."I;
- e

=2sinf+C
= 2sin/x +C
Q 27:
JJsin 2x cos 2x
Answer:
Let sin 2x =t

. 2cos2xdy=dr

= |+/sin2x cos2xdy = % J\'"F dt

B |

1 !

2
3
= : t*+C
3
1 3
—[sm 2x)2+C
3
Q 28:
CO5 X
J1+sinx
Answer:

Let | tsinx =t

~cos xdx=dt

COS X _pdt
= ‘jﬁ
:fT_+C
2
=2Jr +C
=2J1+sinx+C



Q 29:
cot x log sin x
Answer:

Letlogsinx =t

= -cosx dy =dit

sinx
scotx dev=dlt

= Icotx logsinx dx = I.' di

N

e

=—+C
'}

-

= ;(ltrq;_{simr)1 +C

Q 30:
sin x
1+cosx
Answer:
Letl +cosx=t



sin x dx = dt

::a_[ sinx d.T=J' 0:'

|+ cosx
=—log|t|+C
_— lngll +Co% _\" +C
Q 31:
sin x

Answer:
letl1 +cosx=t

~ —sin x dx = dt

:J- sin x ,dxz[-d’

(1+cosx) r
= —jr""d.f
=1+C
I
— ] +C
| +cosx
Q32:
1
| +cotx

Answer:



Letf = ;dx
I+cotx

=I X
COS X
o=
sinx
sin x
. I_—dx
SINX+COsX
2sinx

-_—— —d
2 SiNX +CosXx

i J-(sinx +cos x)+(sinx ~cosx)’
B (sinx+cosx) ;

sin X _CDSI
=3 i3 [
sin r+cosx

SIIlJ.’ =C0OsXY
= —(.t) +— I—dx
2 sinx +cos x

Let sin x + cos x = t = (cos x — sin x) dx = dt

x +.1, j".(‘?’{)_

X
== EOgM-I-C
x 1
e —og‘smr+cmr‘+t'
2 2
Q 33:
]
|—tanx

Answer:



COs X

COsx e

Cosx—siny

2cosx
2 =R gk

2 COSX—sinx

I(LCISX sinx)+(cosx +sinx)
5

cus x—sinx)

uasx+-amx
s
COsSXY — smx

.1' cosx+sinx 5

2 " COS X —sin x
Put cos x — sin x = t = (—sin x — cos x) dx = dt
—~(dt
= £+_1. J._.!___}.
2 2 t

x |

:i-ilog]cnsx-sinxhc
2 o

Q 34:

\} tan x

Sin XCcos x

Answer:



Let/= [ Y0¥ 4
SINXCOSX

_ J- Jian x xcosx

SIN X COS X X COS X
B I -Jtanx X

3
lan xcos™ x

dx

- J-sccl xdx
tan x
Let tanx =t = sec’ xdx=dt

dt
Sl= =
I7
=2Jt-+C
=2Jtanx +C

Q 35:
(1 +Iog;r)2
X
Answer:
letl1 +logx =t

ldx=dr
257

= j’m dx = I.fldt



Q 36:
(x+1)(x+log .\’)2

X

Answer:

(x+l)(x+!0gx) =[x+l](x+logx): =[|+1J(I+logx)2
x X X

" (x+logx)=1

[l +1Ja!r =dt
-‘- -T

=5 j{l+lJ(x+logx)1dx: !r:d:

X

3
=’—+C
3

=%(x+|ogx)3+€-

Q 37:
X' sin (tan i )
1+x°

Answer:
Let x* =t

~ A3 dx = dt



x’sin(lan"x‘) B sin(lan"r)
= f I+x° d'_4I

(1)

1477
Let tan 't =u

1
21+

df = du

2
-

From (1), we obtain

¥sin(tan”'x*)ax | .
I - =— |sinudu
I+x -

=%(—cosu)+C

= 2 cos(tan" r) +C

- _Tlcos.(tan‘l .r‘)+C

Q 38:

9 X
IIOx +10"log, 10

¥ +10% equals
(A) 10"-x"+C (B) 107+x"+C
(€) (10-x")'+Cc (D) log(10"+x")+C
Answer:

Let Xm +101 =f

(1057 4107 log, 10) dx = dr



- j‘l()\’ +|0 log, lod j'_dt
107 t

=logr+C

=log(10" +x")+C

Hence, the correct Answer is D.

Q 39:

dr
jm equals
A. tanx+cotx+C
B. lanx—cotx+C

c. tanxcotx+C

p. lanx—cot2x+C
Answer:

dx
SIN” XCOS™ x

1
= _"ﬂ
Sin” xXCcos™ x
- 2 3
sIn° x+cos X
= oS
SIN~ xXcos™ x
J‘ Sll"l k j CO§ X
—dx
sin’

XCOs” X sin” xcos” x
= _[sec‘ xdx+ Icosec‘xdx
=tanx—cotx+C

Hence, the correct Answer is B.



Exercise 7.3

Q1:

sin’ (2x+5)

Answer:

sin® (2x-+5) = 1 —cost(2x+5) _ 1—cos(;1x+10)
5 1-cos(4x+10

= Isin'[2x+5]dx=f L03(2x+ )

1 1
.- Il dr—i Icns(4x+l(l) dx

in(4x+10
:lx—l sin(4x+10) +C
2 2 +

=lx—lsin(4x+]0)+(ﬁ
2 8

Q 2:
sin3xcosdx

Answer:

sin Acos B =l{sin(/4+ B)-}-sin(A—B}}
It is known that, 2

_l'sin 3xcosdx dx = 12 j{sin (3x +4dx) +sin (3x—dx)} dx

= % I{sin Tx+sin (—x)} dx

= % j-{sin 7x—sinx} dx

=l sin7x a’.:r—l sin x dx
2 2

= l( = 7x] —l(—cos x)+C
2 7 2

—cos7x cosx
14 2

+C




Q3:
Cos 2x cos 4x cos 6x

Answer:
cos Acos B = l{ms(A +B)+cos(A4- B]}
It is known that, 2

|

Jcos 2x(cosdxcos6x)dx = Icos 2x[ =

{cos(dx +6x)+ cos(4x - 6.r)}] dx
- -;—I{cos 2xcos10x +cos 2xcos(-2x)} dr

= lj{cas 2xcosl0x + cos’ 2_r} dx

_IH cos(2x+10x)+cos(2x - 101')} [%J] dx

= Ij(cosl 2x+cos8x+1+cosdx) dr

1|sinl2x sin8x sin 4x
= + +X+ +C
41 12 8 4

Q4:
sin® (2x + 1)
Answer:

= |sin’(2
- Ism (2x+1)

= [sin’(2x+1)dx = [sin(2x+1)-sin(2x+1)dx

= [(1-cos® (2x-+1))sin(2x+1)dx
Letcos(2x+1)=1¢
= =2sin(2x +1)dx = dt

:>sin(2x+l)dx=%ﬂ



=%I{cos(2x+l)—w}

" cos(:x+l]+cos (§x+l)+()

Q5:
sin® x cos® x
Answer:
Let ] = jsin“xcos’x-dx
= Icos;x-sinlx-sinx-cit
= J‘cos'1 x(l ~cos’ x)sinx'd\'
Letcosx =t
= —sinx-dy=dt
:>J=—jr‘(l—f)dr

= _j'(,-‘ L
4 L
=-{__-lic
4 6
4 P
_ Cos .'I:_—CUS b +C
4 6
_cos’x cos'x

6 4

+C



Q6:
sin x sin 2x sin 3x

Answer:

It is known that, sin Asin 8 =

jsin xsin2xsin3x dr =

{cos(A—B)—cns(A+B)}

ha | =

j{sinx-%[cos(zx-3x)—cos(2x+3x)}] dx

_%I(Sinxcos (~x)-sinxcos 5x) dx

%I(sin xcosx —sinxcosSx) dx

lIsm 2x dx‘—%fsinxcosSx dx

- i [—cozsilx} - %H%sin (x+5x)+sin(x— Ss’)} dx

= _C(;:ZI —%J‘(sin 6x +sin(—4x)) dx
~c0s 2x l[—cos6x cosdx | .
- = +C
8 4 3
—cos 2x I[ cosﬁx ws4x
= e
8 8
1 cosfn: cm4r cos2x |+ C
8 3

Q7:
sin 4x sin 8x

Answer:

It is known that, sin Asin B = %cns(A ~B)—cos(A+B)



_[s{n 4xsin8x dx = H%cosﬂx—ﬂx]—ms{é‘x +Bx}} dx
1
=~ [(cos(~4x) - cos12x) dx
; f(-::cus{ x) - cos r]
=% _ﬂms 4x—cos12x) dx

2

4 12

N {sinrix sinlzx}

Q8:
l-cosx
1+ cos x
Answer:
. oa X
1-cosx 2sin” X X
I == 2 [ESin";zl—cussx and Ecus";=1+ms.x:|
L x
FOOSX 5002 2 2
2
X
=tan’ =
2
. X
=[sec' —1]
2
| —cosx x
.'.J—dx=j see” ——1
I+cosx 2
X
tan
= =—x|+C
I
2
=2tan——x+C
Q9:
COSX
1+ cos x

Answer:



cos® ¥ —sin? Y
cosx 7 2

X

2

=l[l-tan2£]
2 2

o P k| (RO

X .x , X
= cosx=cos ——sin® — and cosx=2cos" ——1
1+cosx 2 2 2

2cos”

1+cosx

X
| tan —
=—|2x——2 |+C
2 1
2
=x—tan—+C

Q10:
sin® x

Answer:

sin® x =sin”® xsin® x

:[]—coszx][]—cmix]
2 2

= l[l —cos 2,1:)2

[l +eos’ 2x—2cos 2x]
1 +[$]— 20052.1}

l+l+lc054x—2c052x}
2 2

E+ lcos 4y —2cos Ex}
2 2

Isin“ x afrzi J[%+%ctus4r—2c052x:| dx

1|3 l[sindlxj 2sin2x
=—|=x+— - +C
4[2 AW 2

%[BI-I- 5m4x—25in Ex:|+C
=3—x—lsin2x+isin4x+t‘
8 4 32



Q 11:
cos* 2x

Answer:

>
cos'2x = (cos“ 2.\')

“(I+cos4x):
2
=l[l+cosz4x+2cos4x]
4
:l l+[~m—°w£]+20054x}
4| 2
=l ]+l+0058x+2c054x
4 2
=l 1 c058x+2c054x}
412
4
Icos“ 2x dx = §+C058x+cOS X | dx
8 8 2
3 sin8x sindx
=—x+ +C
8 64 8
Q12:
sin® x
l+cosx
Answer:

. X X
i 2sin " cos
sin” x 2 2 5 - 4 L 2 X
smx=2sm-—cosizcosx=2oos ;—l

4sin® * cos? *
2 2

X
2cos’
2
2 X
=2sin’

=]-cosx

I sin’ x dx = J.(l—eos.\‘)rit

I+cosx
=x-sinx+C



Q 13:

cos 2x —cos 2er

COS X —COsof

Answer:

cos2x—cos2a

. 2x+42m . 2x-2a
~2sin 51N

COS X —C05ar

jcnSZr
cosxy—

Q 14:

2
. X4 . X—ex
—2sin 511

_sinfx+e)sin(x—e)

sin[x;d]sin[%J

el ()
w57 )w(37)

E——

X+o X—o X+ xXx—o
=2[cus( 5 + ]+m}s - }

2 2 2
= 2[cus{x]+cos.fx]
=2cosx+2cos
cos 2a

IQmsx+2msa
Cos ¢t

=2[sinx+xcosar]+C

COSX—sinx

1 +sin2x

Answer:

O+

C=-D

[cns {7 —cos [ =-2sin

s

2

|



COSX—Sinx COSX—SInx
1+sin2x (sin2x+coszx)+2sinxca51

. | 7 . P
[51n'x+ cos" x=1, sin2x= Zsmxcosx]
COsX—siny
o . 2
(sinx+cosx)
Let sinx+cosx=t¢
. (cosx—sinx)dx = dr

It(]b.\' énlI'II .“ COb.\' sinx

I +sin2x (sinx+cosx)’
o
II
=Ir‘ldr
=-1"4C
=-1+C
I
= ._7I+ C
sin x +cos x
Q 15:

tan’ 2xsec2x

Answer:



tan® 2xsec2x = tan” 2x tan 2x sec 2x
=(sct:J 2x—l)tan 2xsec2x
=sec’ 2x-tan 2xsec 2x — tan 2xsec2x

Itan3 2xsec2x dx = J'sez(:I 2xtan 2xsec2x dx — IIan 2xsec2x dx

sec2x
= Jset."’ 2xtan 2xsec2x dx— +C
Let sec2x =1
s2sec2xtan 2x dx = dit
1 sec2x
j'tan3 2xsec2y d = J-tzd! - +C
2 2
3
£ sec2x
== - w3
[§ 2
3
sec2x) sec2x
=( ) - +C
6 2
Q 16:
tan*x
Answer:
lan‘x
=tan’ x-tan’ x
=(Sﬂ“' .r—l)lan".r
=sec’ xtan’ x—tan’ x
=sec’ .rlan:.r—[scc:x—l}
=sec’ xtan’ x —sec’ x+1
Ilan‘x dx = J-sec: xtan® x dx - Isec: x dx+ Il-dx
= jsec:xlan’.rdx—lan.r+x+(.‘ (1)

Consider J'sec" xtan® x dx
Let tanx =1 = sec’ x dx =dt

3 3
2 .. tan'x
= Isccrxlan‘.rdr= I!‘dl=§= 3

From equation (1), we obtain

Itan*x dx=%tan3x—tanx+x+c



Q17:
=3 3
SIN” X +C08 x
e P—
sin’ xcos® x
Answer:

sin'x+cos’x _ sin’x  cos'x

. 2 2 = 2 . 2 2
5In XCO5 X SIN" XCOS X SN XCOs X
sinx  cosx

cos’x sin’x
= tan xsec x + cot XCosec X

| 3
sin’ x+cos’ x
I—_;—;— dx = J'(lan xsec x + cot xcosec x Jdx
sin’ xcos’ x

=secx—cosec x+C

Q 18:
cos2x+ 2sin® x
cos’ x
Answer:
cos 2x + 2sin’ x
cos’ x

_ cos 2x +(1—cos 2x) [cos2x=l—2sin2x1

2
cos’ x
1
cos’ x

=sec’ x

dex= Jsec:x dy=tanx+C
COs™ x



Q 19:

1

sin xcos’ x
Answer
1 B sin® x+cos” x
sinxcos’x  sinxcos x
sinx 1
1 + ®
cos’ X sinxcosx
, lcos” x
=fanxysec ¥y +——
sin x cos x
cos’ x

F

2 Sec X
=tan xsec” x4+

lan x
2
2 sec” x
—dx _[tanxsac” X dx+ I— dx
sin xcos” x tan x
Let tanx=7=>sec’ x dv =di
1 1
——————dv = [+ [~
sinxcos x [
2
£
=—+logr+C
2
1 ) .
=Etar1”x+10g|tanx|+L
Q 20:
cos2x

(cosx+sin x]2

Answer:

cos2x 3 cos2x _ cos2x
(cns_r+sinx}2 cos’ x+sin’ x+2sinxcosx  l+sin2x
. I cos 2x __j cos2x

{cmx+sinx} {I+su12x}

Let 1 +8in2x=¢
= 2cos2x de=dt
. _[ cos 2y

v =— I—dr
(cosx+sin x]
:%Ing|.'|+C
] .
=3 log |1 +sin2x|+C

- %Iogl(sinx+ cnsx}z‘nt C

= log|sin x+cos x|+ C



Q21:
sin ! (cos x)

Answer
sin”' {cusx}
Let cosx =t

Then, sinx=+1—1

= {—sinx)dx = dt

ofr = _.df
smy
- et

V-1

; 5
) ) —lt
ISIII_I Cos Y iy = Is111":‘| ‘ J

(cos x jix s

=—J-Sin_lrdr

V-1

Let sin'i=u

= ol = dn

1=
_[s{n" (cosx )y = In‘ld:.r

0w
=¥ ¢

_[Sin" guus.r}]_ Lo (1}

It is known that,

] —1 _?[
5N X+ C0s I—E

- _ | S .:1'
.osin 1{casx}—5—cns '{cosm}—[;—x]

Substituting in equation (1), we obta n



Q 22:

cns[x—a]cr.-s[x—b}
Answer:

I 1 [ sin(a—b)

ms(x—a]ms{x—b}=sin(a—b} cos(x—a)cos(x—b) |
_ 1 [Sin[{x—b}—{x—a}]_

sin(a—b) cns(.\:—a)cns(x—b]_

I [sin{x—b]ms{x—a}—ms[x—b)sin (x—a}]

B sin(a-b) cos (x—a)cos(x-b)

}[tan{x—b}— tan[x—a]]

=sin{a—ﬁ

1 1
- -[ms(x— a)cos(x -b)dx “sin(a-b

] J'[tan (x—b)—tan(x—a) |dx
[— log|cos (x )|+ log cos (x - ”}H

cos(x— a}|]+c

cos (x —b]|

R
sin(a—b)

|
" sin (a—b) llng



Q 23:

3 ¥ l
SIN° xXcos™ x s equal to

A. tan x + cotx + C

" i b
SN X —C08™ X
J i

B. tan x + cosec x + C
C. tanx +cotx +C

D.tan x + sec X + C

Answer:
P A + ¥ ]
S X —C058™ X 5T x COs8™ x
J--"—"' fif = a7 2 P 2 'I'ix
5IN° X COs™ X SN XCO8 X SN XCO5™ X

= j(sec: x—cosec:x] d
=tanx+cotx+C

Hence, the correct Answer is A.

Q 24:

J-c:."{l +:r} dx

cos” {e"x}
equas

A. cot(ex)+C
B. tan (x€) + C
C.tan(e) + C
D. cot (&) + C
Answer

e (1+x
!ﬁfx

Letex*=t¢

:*{e’ ‘x+e’ -l}dx= dt

e"{x+|]dx=f.’!

Ij-e"{l+x} oo [t
- cns;[e"x} cos” ¢
= Jsc-:jf dt
=tant+C
= tan{e* -r}+ C

Hence, the correct AnswersisB



Exercise 7.4

Q1:

3x°
X' +1

Answer:
Let x> =t

= 3x%dx = dt

dt
r+1
=tan'1+C

= tan™' [x"]+C

= _[ia’x:
x® +1

Q 2:
1

I+ 4x°

Answer:
Let 2x =t

. 2dx = dt

1 FE—
r+«,.|'.*1+IH+C — t‘r=|0gx+v'm

I

1
=—| oo
2[”‘5

2x+dxt I‘+(‘.

|

:l]ol
7 E



Q3:
1

J(2-x) +1

Answer
Let2 x =t

= dx =dt

:>I—fir_ j—m

J(2-x)+ m
1+ﬁ‘+c [I%df=log{x+\fx2+a2’:|

2—x+,ﬂ(2—x}1 +1

Iri‘d-(:
(2—.r]+vx‘1‘—4x+5‘

:—log

+C

=-log

=log

Q 4:

1
V9 -25x°
Answer
Let 5x= ¢

. 5dx = dt

=l Ld

- !\1'9 25x7

= dt
5 I f33 _rl

= Lsin '[1}+C
5 3

=lsin"'(5—x)+c
5 3




Q5:
3x
1+2x*
Answer:
Let v2x* =1
L 2W2x de=dt

= %[Tan ' r] +C

=;—\E—lan" (ﬁxz)+c

(%]

Q6:

l—x
Answer:
Letx® =t



~3x% dx = dt

X 1 ¢ dr
:j =— [
l-x 3=t
=l[l]0 ]L']+c
3] 2 1—¢
3
=ll ]+"-1+C
6 1-x
Q7:
x—1
dxt~]
Answer:
dr dx - skl
Nl e S e )
For |—m——dx, let x* ~1=t = 2x dx=dl
fm
X 1 pdt
S N—_—d=— |—
=2l
1 ¢
=2J': 2t
1
A
2
=t
=vJx* -1

From (1), we obtain

J‘_\,{‘%‘i¥=j\1‘tz 1 j\/r‘ 1 [Iﬁd’ =|08|-'f+ f“:““:’]

=vJx*=1-log x+\'.\“—]’+C




Vil +a® ||; +

1
:Elc}gm t+a

+C

1
=§Iog x4+ 2 +a“‘+C

Qo:
sec” x

Jtan® x+4

Answer
Lettanx =t

~sec?x dx =dt

J‘ SEC X

ldI'I x+4 J‘-Jr +2°
=Iﬂg‘r+ Vit +4+C

:Iag‘[an:w Jian® x+4‘+C

Q 10:
1

Mxt42x+2

Answer:

Y S S—

]
"-Jr?+2x+2 J(x+l)3+[l]3
letx+1=t
oy = dt

iy =

1
it
Iu"fﬂ
= log r+\.|'r:+l‘+c

=log|(x+1)+/(x+1)" +1
=log (x+1)+‘\|'.1‘2 +2x+2‘+{?

= [
w.l'(x3+2x+2

+C




Q11:
1

Jox® +6x+5

Answer:

1 1
dy = e
Iﬂx2+6x+5 j{3x+1}1+(2}2

I_m[3x+l}=r
S 3de=dt
| 1 |
= fﬂ:—,[z—,zdf
(3x+1) +(2) 3fr+2
= l{ltan"[rﬂntc
32 2
—lta o 3x+1 C
6 2
Q12:
I
NT—6x—x"
Answer:

7—6x—x" can be written as 7—(x* +6x+9-9).
Therefore.

?—(x’ +6x+9-9)

=16-(x* +6x+9)

=16—(x+3)’

=(4) ~(x+3)

= v

_ | |
) IJT—ﬁx—_rz J-‘/(-i\}ﬁ —(x+ 3]2

Letx+3=rs
= dx =t

it

:sin"[;]+C
:sin"[xf:s}ﬂ



Q 13:
1
JE(-2)

Answer:
(x—1){x—2) can be written as x* —3x +2,
Therefore,

2 =3x42

x-1)(x-2 : 2
0
Letx—==¢
cdx=dt
= | ! dv=| L

Q 14:

V8+3x—x’



Answer

8+3x—x" can be written as 8—(:;2 —3x+%—

Therefore,

8—(1:2 -3x +E—E)
4 4

:‘\I {i‘f=j ! dx
8+3x—x7 41 [ 3]’
e — x__
4 2
Letx—i=r
2
dy = dr
:'.I 1 2kir: ] 2 :i[
ﬂ_(x_é) 1Jr4_]' _rl
4 2 72
i
—sin!| —— |+C
Vel
v 2
[ 3
P
=sin ' \."4_? +C
L2
,
. zx—sJ
=511 +C
L V4l

9

4

)



Q 15:
1

Jo—a)(—b)

Answer:

(x=a)(x=b) can be written as x* —(a+ b)x + ab.
Therefore,

x° —[a+b}x+m’.ﬂ

g {[%f’]}mm L

Q 16:
dx+1

Vaxt+x-3

Answer:

Let dx+1= Ai(Ex: +x—3)+ﬂ
dx

= 4x+1=A(4x+1)+B
= dx+1=44x+ A+ B
Equating the coefficients of x and constant term on both sides, we obtain



A=4=A=1

A+B=1=>B=0

Let2x* + x -3 =t

~(4x + 1) dx = dt

dx+1 ]
= |—d= |t
J*JZJ:E Fx=3 j‘\."r;
=2Jr+C
=242x" +x-3+C
Q17:
x+2
B
Answer:
“I' ]
Letx+2=A—|x" 1)+ 8 |
X+ A dx(;t } {j

=x+2=A(2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
]

2A=1= A=—
2

B=2

From (1), we obtain



(x+2)=%(2x)+2

42 2(2x)+2
Then. IJ_dr—I N o dx
= E j-sz _].’f‘r+ J.Jx;l_]’ir ‘“(2)

1]’%. letx’—1=1 = 2xdx=di

In2 '—.rz—l

1 2% | pdt

AN TN/
-1[247]

=i

-U—‘*‘ 2

From equation (2), we obtain

X+2 .
I xz—l+2log|x+v'x1—l‘+c

Then.

dx = Zlog‘ri-\}x = ‘

Q 18:
Sx-2
14+ 2x+3x°

Answer:

Let 5x—2=Ai(|+2x+3x’]+B
dx

=5x-2=A4(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain



5=64d= 4 =E
6

24+B=-2=B=-

oS- :—(2+6 }+[ 11]
2
5 11
:}J' 5% —2 m—j&a&'
14+ 2x+3x° 1+ 2x+3x"
Sp2sex 1 L
6 1+2x+3x" 3 Y04+ 2x+ 32
Letl = 2% geand1, = j-;dx
o3y e 2x 43y
jf”‘—_z,,dxif, Ay (1)
1+ 2x+3x° 6 3
j 2+6x
1+ 2x+3x7

Let 1+2x+3x" =¢
= (24 6x)dx =dr
A

t

1, =loglr|

—
[
f—

I, =log [l +2x+3x’|

I —j 1
oS T, T



I+2x+3x" can be written as I+3[x2+3x]
Theretore,

]+3[f +3x]
3
:I+3(x1+zx+l—lJ
3 9 9
:I+3(x+l) !
3) 3
2
=E+3[x+l]
3 3

—=tan”' 3
5|

3

3

D R [3x+l"
30\2 V2 )]
_Lmn_,[?.xﬂj
2 J2
Substituting equations (2) and (3) in equation (1), we obtain

J Sx-2

5 1 [ (x4
cdv="|log(l+2x+3x"| |- tan +C
1+2x + 3¢ a[ g ] SLE [ 2 ]]

5 11 af 3x+1
:Elog|l+2x+3x‘ - tan '[ . J C

-.(3)

32 V2



Q19:
bx+7
[:_r —5}{):—4}
Answer
6x+7 o bx+7

Jr=5)(x—4) V¥ —9x+20

Let 6x+7 =Afi(x3 —9x+20]+3
dx

=6x+T=A4(2x-9)+B

Equating the coefficients of x and constant term, we obtain

2A =6=> A=3

-9A+B=7=B=34

~6x+7=302x 9)+ 34

J $61+? _ I3[2x—9]+34dx
Jr-9x 420 " xt-9x+420
2x-9 |
=3 av + 34 o
J-w..fx:'—?x+2ﬂ J413—9x+20
2x-9 |

Letf = [———=dvand /, = | ———lx

: J‘v'f—ﬁ!x+2U ) Jw'x:—‘},x+2{]
. J“Fx—,;?:3ﬂ+34fz

WX =9x 420
Then,
I =jLaEr
LY Cox 120
Letx’ —9x+20=1
= (2x-9)dx = dr

ot

=] =—

g}
=21
I =23x"=9x+20

and [, = J-;afr

NrT=9x+20

(1)

(2)



1 —09x 420 can be written as x° —9:.,+"I)+B4—I—E.

4
Therefore,
x —'Six+2tl+ﬂ—E
4 4
(3] -
=l x=-—=| ==
2 4
(=33
=lx——| —| —
2 2
|
=1, = | - dx
JJ[ ) -(3)
x— _
2 2
= log [x—%] +/xT =9x+20 «(3)
Substituting equations (2) and (3) in (1), we obtain
Ide 3[2 X —9x+zﬂ]+34|ug[[x-—J Jx? —9x+2ﬂ]+f‘
'h+2

=6y’ —9x+2ﬂ+34lﬂg{[x—§]+~.n'x! —9x+2[}}+c

Q 20:
x+2
4x—x’

Answer:

d :
Letx+2=d—(4x-x*)+B
dx

= x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain



A=l A=)
2
44+B=2=B=4

:‘v{x+2}=—%{4—2x)+4

x+2

{4 2x)+4

'[Jiix xji I "J4JC—JC2

dx

:_1J 4-2x
29 Jax—x
J' 4-2x
Vix—x’
j 2 :-%ﬁ+4g
4-2x
Then. {, =
b= |
Let dx—x" =/
= (4 - 2x)dx=dt

!_Jm_ZJ_Z dx—

|
!2=j 4x—x:dx

=d4r—x" :—(—4x+xz)
=(-4x+x"+4-4)
=4-(x-2)

- (2 ~(x-2)

S| ! jﬁ:mﬂ[
Y2 ~(x-2)
Using equations (2) and (3) in (1), we obtain
j X+2 ( m)+4sin"[x;;]+c
= —dx—x" +4sin”’ (x—;z]ﬂz

Vax—x°

x=2

2

1
de+4
’ j\f'stx—.rz

———=dx and /, I;dx

Vadx-x’

J

(1)

(2)

(3)



Q21:

x+2
Jxt+2x+3

Answer:

(x+ 2) 2(x+2)
I\’x +2x+3 J'\f.t +2.::+3d,r

_[ 2x+4
Vxi+2x+43
J- 2x+2 ]I 2 o
Jx'+2x+3 Jx'+2x+3
2x+2 |
dx + dx
‘[Jx +2x+3 Iv{x3+"x+3
Letl, = [ dx and 1, _[—dx
VX' +2x+43 Vx' +2x+3
x+2 1
o [ =1+, (1
e R “
Then, /, = [-——— ol

VXl +2x+3

Let x> + 2x+3 =t

= (2x + 2) dx =dt



) _J'd' =21 =¥ 4 2x 43 -(2)

A S,

Vxt+2x+3

::>x3+2.r+3=x:+2x+l+2=(x+1)2+{~ﬁ):

"'IEZI :lug‘(x+l}+x."x2+2x+3‘ -(3)
Wl x+l ( 2]

Using equations (2) and (3) in (1), we obtain
I 12 e 1[2 x1+2x+3}+lng‘{x+l}+dx3+2x+3‘+C
Wat+2x+3 2
:u"xl+2x+3+lug‘{x+l]+w)‘x1+zx+3‘+ﬂ

Q 22:

x+3
x'=2x-5
Answer:
Let (x+3)= Ai(x-‘ ~2x-5)+B

dx

(x+3)=A4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

2.»4:]:}.4:1
2

24+B=3>B=4

(x43)= ;{2x—2)+4

3 2{2,: 2)+4
:}J-f—h— jx ~2x-5 -
1 2x-2
_2-[::3—2:;'—5

dx+4_l.r? _h_sdr



2x=2 1
Letf, = [ "—dvand I, = [— —dx
X' =2x- ¥ —2x-5
J‘ x+3 I.‘r 4]
1—21 5
Then, /, = | 2x 2
X =2x-5

Letx’ —2x-5=¢
= (2x—2)dx =dr

=1 = J%=1c-g|f| =Iog|.x3 —2x—5|

—dx
X' =2x-5

N 1

- I(f—?xﬂ)—ﬁ

:J 11 ldx
(x—1) +(\."E)

_ 1,_|ng x=1-+/6
2.6 x—1+6

Substituting (2) and (3) in (1), we obtain

dx

|xlu"'_|

J‘ x+3

| 2
P e L A v 1+I|

=%lﬂg|x3—2x—ﬁ|+—l

N PR |+J_

(1)

-(2)

-(3)



Q 23:
Sx+3

JxT+4x+10

Answer:

unﬁx+3:Ai£@i+4x+uu+B
dx
=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

2.4=5:>;I=5
2

dA+B=3=8=-7

S 5x+3 =§(2x+4]—?
J Sy43 {21+4} 7
Y =
Jxt s dx+10 J} Ldx+10
2x+4
-2 [~

dx

|

vx "+ dx+10 "+4x+lﬂ

Let/, = [-—="% grandl, = [— v

Nat+dx+10 Vrt+dx+10

3 3
,[ Sx+ S,
X +4,x+l

2x+4

Va4 dx+10

Letx” +4x+10=¢
,',{2x+4}dx =dr

::f,:ﬁ£=2ﬁesz+4x+m -(2)

I——ldr

NVt +4t+lﬂ

Tmma—j

dx

) JJ(.TJ +4x+ 4)+6
=I : —dv

(x+2) + (u’g]
=I0g‘(x+ 2)x? +4x+l{}‘ .(3)

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

I - ?j dx

(1)

J‘ Sx+3 [ r"+4x+lﬂ}—?lng‘(1+2}+m +C

Val+4x+10

= 5Vx + 4x+10 = Tlog|(x+2) + "+ 4x+10]+C



Q 24:

I dx

' +2x+2 equals
A.xtan ! (x +1) + C
B.tan ! (x + 1) + C
C.(x+1)tan'x+C
D.tan"'x + C
Answer:
S

X 4+2x+2 {x:+2x+1}+l

1
I
‘[{x+1]'+{l}"
:Dm11x+H]+C

Hence, the correct Answer is B.

Q 25:

ls,'m '[9x_3]+£7
A. 9 R
lsM'(Ex_9]+L
5 2 9
Oy —
lsm'()x 3]+L
C. 3 8



L "(—Q't_8]+c
D. 2 9

Answer:

I dx
VOx—4x°

NEn

dx

8

=1sin '(sx_g]-f-(‘
2 9

Hence, the correct Answer is B.




Exercise 7.5

Q1:

X
[x+ 1}{_1:+ 2}
Answer:

X __ 4 . B
x+1)(x+2) (x+1) (x+2)

Let[
= x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain
A+B=1
2A+B=0
On solving, we obtain
A=-1land B =2
X -1 2

Cre)(x42) (xt1) | (x42)

x -1 p.
tﬂr‘= d
- J(H]}(Hz] ) J{H]}*(Hz] )
=—log|x +1[+2log|x+2/+C

=log(x+2) —log|x+1+C

=log {x+2)- +C
(x+1)
Q 2:
1
¥ =9
Answer:
1 A B

= +
Let (x+3)(x=3) (x+3) (x-3)

1= A(x=3)+B(x+3)



Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain
A= L and B= L
6 6
) 1 _ -1 + 1
C(x+3)(x-3) 6(x+3) 6(x-3)

= e f(ﬁtiafﬁ(;—n%

:—llog;x+3\+llog x=3|+C

)
]g{r+3)
Q 3:
3x-1
(x-1)(x-2)(x-3)
Answer:
3x-1 y A 2 B . C
Lot D(x-2)(x-3) (x-1) (x-2) (x-3)
3x—1=A(x-2)(x-3)+ B(x—1)(x-3)+C(x~-1)(x-2) )

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5,andC=4
3x-1 1 5 4

"’(x-l)(x-z)(,\--n‘(r-l)_(r-?)”(r-n
Ix-1
I(r (x=2)(x- 3) J{(—I) x=2) (x- 3)}d

=log|x—1 —SIOg x-2 +4log|x-3+C




QA4:

G-D-2)x-3)

Answer !

x _ A N B . c
et (F-D)(x-2)(x-3) (x-1) (x-2) (x-3)

x=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)

Substituting x = 1, 2, and 3 respectively in equation (1), we obta n

A=%,B=—2. and C =

| w2

) X = X 2 " 3
T(r-)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

x I N S
ﬁ-‘-(.vr—I)(J\'—2)(.\:—.’:)m“j{.’l(a@l) (x-2) 2(.\'—3)}“Ejr

=—;—log .r—1|—2iog\.r—2|+—;~log|x—3 +C

Q5:
2x
X +3x+2
Answer !
2x A4 m B
ik X +3x+2  (x+1) (x+2)
2x = A(x+2)+ B(x+1) (1)

Substituting x = =1 and =2 in equaton (1), we obtan
A= 2andB=4

2x 2 4

T x+2) T (x+) (1 e2)

2x 4 2
= I(.r+1)(x+z)“"= I{(Hz)“m}“'

= 4log‘x+2‘—2 log%x+ l‘+C




Qu 6:
1-x°

x(1-2x)

Answer |
It can be seen that the given integrand is not a proper fraction.

Therefore, ondividing (1 — X?) by x(1 — 2x), we obtain

1-x _1+L 2—-x
x(1-2x) 2 2| x(1-2x)
2-x A B

1-22) x (1-27)

et X
=(2-x)=A(1-2x)+ Bx (1)
1
Substituting x = 0 and 2 nequation (1), we obtain
A=2and B= 3
2-x 2 3
S———=—
‘\‘[_1—2,1') x 1-2x

Substituting in equation (1), we obta n

-’ | 1(2 3
B I.\'(I—Ex)dx= I{E+5[;+[—2x}}‘k
=-x—+lug‘x[+- - log‘!-—ltlih(?

2 2(-2)

= §+log\x[—%1og|l—2x|+c

Q7:
-
(2% +1)(x-1)
Answer
x _ Ax+B C

Let (I: +1)(x-1) ) (7 +1) ' (x-1)




x=(Ax+B)(x-1)+C(x* +1)

x=Ax'—Ax+Bx-B+Cx" +C

Equatng the coefficients of x*, x, and constant term, we obtan
A+tC=0

-A+B=1

-B+C=0

On soving these equat ons, we obtain

A‘=—l,ﬂ:l,ancl('.‘:l
2 2 2

From equation (1), we obtan

X e x 1 1 11
N J‘(Jr'?+I][Jr-ll‘l_-EJ‘x'WIdHE J‘.Jr3+ld‘[+2 x—ldx

:-I I 12x f.-{x+llm1"x+llngx—l|+{‘
4 x"+1 2 2
2 )
Consider j TI Ide let (x" +l)=t = 2xdx=dt
X+

o o b

X

1 2 |
:—Elngx +l|+§t;m x+§|0g‘x—1|+c

1 1 ) |
- 21ng|x—1|— 410g|x' +1+  tan 'x+C

Q8:
x
(x— 1)’ (x+2)
Answer
x A B C

{x_ljl{x+2}={x_|]+{x—ljl +[.t+2}

Let
x= A(x—1)(x+2)+B(x+2)+C(x-1)

Substituting x = 1, we obtain
B=1
3
Equating the coefficients of x* and constant term, we obtain
A+ C=0
2A +2B+ C=0

On solv ng, weobtan



X _ 2 1 2

(x~l)2(\-+2) B 9(-"_1)+3( - ) _9(x+2)

2 1
Im I(‘_‘ o I(si—l);" 5l

2 o] T ‘
= gl"gil-"_l|+§(:]—§lﬂgix+2 +C

=£I0glﬂl.— +C
9 Tlx+2| 3(x-1)
Q9:
3x+5
Answer:
3Ix+5 3x+5

¥ -xt—x+l (x=1) (x+1)

3x+5 A B C

Lee (1) (x+1) (x=1) +(x—l]: (we)

Ix+5=A(x=1)(x+1)+ B(r+l)+('(x—l)3

3x+5=A(x" ~1)+B(x+1)+C(x* +1-2x) 1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x> and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

A=—l and C‘:l
2 2



. 3x+5 _ -l N 4 N 1
(=1 (x41) 2(x=1) (x-1)" 2(x#1)

3x+35 [ 1 I I
:}J{x-l}z{x+1}dx=_5 ;d¥+4j{x—l}2dx+£j{x+l}m

=—%Iug|x—l|+4[i)+%log x+1[+C

1 x+1 4

=—log|~— - +C
ZD -1 {x—l]
Q 10:
2x-3
(x*=1)(2x+3)
Answer:
2x=-3 3 2x=3
(¥ =1)(2x+3) (x+1)(x-1)(2x+3)
2x-3 A B C

Let (x+l){x—l](2x+3] ) [1+1}+(-¥—1) +[2x+3}

= (2x=3)=A(x=1)(2x+3)+ B(x+1)(2x +3)+ C(x+1)(x-1)
= (2x=3) = A(2x" +x=3)+ B(2x" +5x+3)+ C(x* -1)
=(2x=3)=(24+2B+C)x" +(A+35B)x+(-34+3B-C)
Equating the coefficients of x> and x, we obtain

B:—L, .4=E,am:1-‘f_"=—E
10 2 5



_ 2x-3 5 124
C(x+1)(x=1)(2x+3)  2(x+1) 10(x-1) 5(2x+3)

2x-3 _3
- J‘(xz—l)(lx+3}dx_ 2

I Lel , 24 1
I(M)‘f"”ﬁ ﬁd”"?j(z.ws]d"

3 ] 24
==loglx+1——loglx—1|———log|2x+3
2 OB Thiat i

5 | 12
=—loglx+1l——log|x—1|——log[2x + 3|+ C
2 g 10 g‘ ‘ 5 g‘

Q11:

5x
(x+1)(x" - 4)
Answer:

Sx B D
(x+1)(x*—4)  (x+1)(x+2)(x-2)

5x A B C

- (x+1)(x+2)(x=2) (x+1) (x+2) (x-2)
Sx=A(x+2)(x-2)+B(x+1)(x-2)+C(x+1)(x+2) 1)

Substituting x = =1, =2, and 2 respectively in equation (1), we obtain
Azé, BZWE,deZE
3 2 6
Sx 5 5 5

TG (r2)(x-2) 3(x+1) 2(x+2)  6(x-2)

5 | 5 ]
G[T—E Im{i\"l‘g Iﬁd_\'

g

I
(x+1)(x"-4) I(x+|)

= glog|x+l —giog .~r+21+%log‘x—2‘+c

Q12:

X +x+l

x°—1



Answer:
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x*> + x + 1) by x* — 1, we obtain

xr+x+1 2x+1
=X+

-1 = x-1
2x+1 A " B
Let ¥ 1 (x+1) (x-1)
2x+1=A(x—1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
A= ldm:l B—E
2 2
JX4x+l 1 3
xt -1 ' 2(x+1) 2[.!\‘—1]
X' +x+1 3 [
:>I = ci\*—_[xu!r+ _[ EJ(.\:——I_)(&
.1 P [
=5 +2I0g\x+l]+2iog§x I|+C
Q 13:
2
(l—.\*)(l+x:)
Answer:
Lt 2 A Bx+C

= 4
(l-x)(l+x2} (1-x) {l+x3]
2= A(1+x*)+(Bx+C)(1-x)
2=A+ Ax* +Bx—Bx* +C-Cx
Equating the coefficient of x?, x, and constant term, we obtain
A-B=0
B-C=0
A+C=2



On solving these equations, we obtain
A=1,B=1,andC=1

) _ 1 +x+l
“(]—x](]+xz) l-x 1+x°

2 . Ll o X ) | )
- 'l-(l—:r)(lﬂc’)dhl - jl—xd‘+ jI+x2 o J-l+x2d"

T —‘& -|-1+rd §I+r

=—log|x— l|+%log‘l+.1|:2 +tan ' x+C

Q 14:
3x-1
(x+2)
Answer:
Ix-1 _ A % B
(x+2) (x+2) (x+2)

=3x-1=A(x+2)+B

Let

Equating the coefficient of x and constant term, we obtain
A=3

2A+B=-1=B=-7

Ix-1 3

. _ - 7
B (.r+2}: (x+2) [.Jr+2)2

3x-1 1 x
- I(Hz)’ ‘ﬂ:3j(.v+2)‘ﬁ"7j(.\-+zf *

=3[0g‘_\'+ 2|—?[(I_7+12))+C

+C

=3log|x + 2‘ +

7
(x+2)



Q 15:
1

&1
Answer:
1 1 _ !
(x'-1) (@ -1)(x+1) (x+1)(x-1)(1+2)
- I _ A B Cx+D

+ -
(x+1)(x=1)(1+x7) (x+1) (x=1) (¥ +1)

1= A(x=1)(x* +1)+ B(x+1)(x" +1)+(Cx+ D)(x* -1)

1= A(x:‘ +x-x° —l)+ B(xz +x+x° +|)+C‘L’3 +Dx*=Cx=D

1=(A+B+C)x' +(-A+ B+ D)x’ +(A4+ B-C)x+(-A+B-D)

Equating the coefficient of x3, x?, x, and constant term, we obtain

A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

On solving these equations, we obtain

A= ,3=1,C=O. and D=——
4 4 2



. P
Uat-l 4(x+1) 4(x-1) 2(,\':+1)

——lng|r—l‘ Iog}x I|——tan x+C

1
——tan"' x+C
x+1| 2

e

Q 16:
1

x|(x"+1
(r ) [Hint: multiply numerator and denominator by x” ~ ! and put x” = t]
Answer:
1
x(x" +l)
Multiplying numerator and denominator by x” ~ !, we obtain

] _ il _ x"
x(_\"’ + l) x""x(x" + 1) 3 (1‘" +l]
Letx" =1 = x"'dx=dr

|

e s T} ] —---—-—-—- —

: x(x"+l] r( "+1) ;I!(Hl

1 _A B
) i)
I=A(1+1)+ Bt soil 1)

Substituting £t = 0, —1 in equation (1), we obtain
A=1landB=-1
| ]

-'r(r+l)_z (1+1)

1 1
::’J‘r(r +I j[ (H'])}
= ;[Iug|r| ~loglt+1[]+C
=

s log
n

x"] - !ng|x" + IH +C

N

+C
x"+1




Q17:
Cosxy
(1=sinx)(2=sinx) e pue gin x = £

Answer:

COs X
(1-sinx)(2-sinx)
Let sinx=t = cosxdx=dt

'I(l smx){’? smx) —I(l -1)(2-1)
el ! = A + B
(1-0)(2-1) (1-1) (2-1)
1= A(2-1)+B(1-1) (1)

Substituting t = 2 and then t = 1 in equation (1), we obtain
A=1landB=-1
1 o I

“-0z-0 " (-0 (2-1)

- s

=~log|l - 1| +log|2 1|+ C
2-t
-t
2-sinx
l-sinx

+C

=log

+C

= lug‘



Q 18:

(x"+1)(x7 +2)
{xj +3}{x3 +4)

Answer:

(.1:: +l){x2 +2] . {4,1:3 + IU}
(x+3)(x7+4) (&7 +3)(x7 +4)
Let 4x*+10  Ax+B Cx+D

(Fa)(r+4) (¥+3) (v +4)

4x° +10 = (Ax+ B)(x* +4)+(Cx+D)(x* +3)

4x* +10= Ax* +44x+ By’ +4B+Cx’ +3Cx+Dx* +3D

4% +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)
Equating the coefficients of x3, x?, x, and constant term, we obtain

A+C=0

B+D=4
4A +3C =0
4B + 3D = 10

On solving these equations, we obtain
A=0,B=-2,C=0,andD=6
4x° +10 -2 6

() ed) (P e3) (v +4)

[f“)(f”]:]_[( 2 6 ]

r+2) 26

:’f x+4)"f‘ j[ (¥ +3) {fw)]‘“
_ s 2 6

_Il x:+(£)3 xl+22}

=x+2[Ttan T]— (1tan J%JH?

=x+i_tan"——3tan"5+c

S B




Q19:

[\J

(r +1) x +3

Answer:
2x
(,t: +l)(,v:2 +3)

Let x2 = t= 2x dx = dt

. 2x i dt
S ees 0
et : = 4 + B
(r+1)(r+3) (1+1) (r+3)
1=A(r+3)+B(t+1) 51

Substituting t = =3 and t = —1 in equation (1), we obtain

TN (+3) 2(e+1) 2(1+3)

2x : I I
o .‘l{xzﬂ)(x: +3) - I[z(¢'+l)_2(r+3)}f’
=%Iog‘({+l)‘—%log\:+3|+c

—llog
2

—llog
2

1+1
I+3

r3+l

+C

+C




Q 20:
1
.r:[,vc4 -1)
Answer:
1
.l:[,vn:4 —1)
Multiplyjing numerator and denominator by x°, we obtain

| _ x
x(x‘ —1) - 3 (:-:‘ —l)

I=A4(t-1)+Bt (1)

Substitutingt =0 and 1 n (1) we obtain
A= 1landB =1

] -1 1

=4
t(e+1) ¢ (-1

1 1 ¢]-1 |
= mdx_zj{T-i-:}dr

1
= E[—log 1|+ log|r - IH +C

:llog? +C
1 xt =1

4 z e




Q 21:

(¢'-1) Mint: Puter =1

lete*=t= € dx =dt

1 el oAt 1
::,-[.ev"'—ldl_-‘J—I)(T_-[:[r-l)d'r

1 4 B
Lot ——=—4—
¢ t(t-1) PR
l=A(r-1)+ Bt (1)

Substituting t =1 and t = 0 in equation (1), we obtain
A= landB=1
1 -1 1

’-'r('r—l] t t-1

=1
—1+C
t

1
::'L(’_l}df—log

e -1 .
+C

X

=log

e




+C

log

x-1Y
lo +C

of
B log‘(x—l](x—2)|+(.‘

Answer:

Let e = 4 + 4
(x—l](.r—2) (x—l} (x-Z)
x=A(x-2)+B(x-1)

Substituting x = 1 and 2 n (1), we obtain
A= 1landB=2

x 1 2

TGNE-2) . (-1 (x-2)
X B =1 . 2
:I(x—])(x—z)dx_j{[x—l) (x—E}}dx

=~|0g‘x~l‘+llog%x—2]+c

(x-2)

x-1

=log +C

Hence, the correct AnswerisB.

(1)



Q 23:

equals

I dx

x(rz +l]
A. 10g|xl—%log(r2+l)+c
B. ]()gl:r‘+%lc»g(..r2 +I]+C

| 5

c ~]0g|x|+§]0g(x‘ +1)+C
D. %Icz:;g|.\:|+lo:}g.(.r3 +I)+C
Answer:
| A4 Bx+C

.r(Jr:JrI)_;+ x*+1
1= A(x" +1)+(Bx+C)x

Let

Equating the coeff cients of x?, x, and constant term, we obtain
A+B=0

C=0

A=1

On solving these equations, we obtain
A=1B=-1,andC =0

1 1 —X

X)) x Pl

= = e

= log .\"——;-log‘xz +1+C

Hence, the correct Answer is A.



Exercise 7.6

Q1:
X sin x

Answer:

Let I = j-.tsinxdx

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

obtain

I =x [sinx dv— I{{%\] fsinx d\'}dr

= _\'(—cns x) - Il -(—COS):):ir

=—xcosx+sinx+C

Q2:
xsin3x

Answer:

Let I = !.rsin 3xdx

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

obtain

I x foine - {[ix] fsin3x dx}
:'(_9051\] I][ cos’%r]

—xcos3x 1
= + j cos3x dx
3 3
—xcos3x

1
=—— " 4+ sin3x+C
3 9



Q3:

x%e*
Answer:
Let j = J-x?eeTcrfr

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

1= [e" dx - I{(%r ] J:.*”d.r}cir

| dx
=x'e' - IZ.T-L*"cir
=x"g" =2 J_r ety

Again integrating by parts, we obtain

=x'e* -2 {x- IE"T::iT - I{(% x \I|- jr:’"dl} dx‘
b A ]

=x'e* -2 [Jre.'“ - je"a{w}

= x’e" —2[1‘9 e ]

=x'e* —2xe* +2¢" +C

= ¢ (rz ~2x+ 2]+L‘

Q 4:
x logx

Answer:

Let [ = I.t log xdx

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

obtain

[ =logx I.r dx — f{[%_]ogx] jx dx}dr

X I x
=logx-—— o )
oo x 5 Ir 5 iy

B xlogx px
= j 5 d
x* log x B ¥

= +C
2 4



Q5:
x log 2x
Answer:

Let | = _"x log 2xdx

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

I =log2x [x dx— J{(%Elogx] E cbc}u!x

. f‘d‘-
2
2 o] 2
_X Iogmc_x__{_c
2 4
Q 6:
x?log x
Answer:

Let /= I.r“‘ log x dx

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

obtain

I =logx _"x.? dx — I{[% log .r} J‘.\‘B(ﬂ\'}ch‘

X 1 X
=logx -2
Dg“[J 3
X |ogx_'|-£dr

3 3

xlogx x°
=¥ X _F ¢
3 9




Q7:
ysin”' x

Answer:

Let [ = Ixsin 'x dx

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

obtain

I =sin 'xIx dx — I{[isin '.\'J _[.r cir}dx

=sin”' x = —I l X dx
2 [=x* 2

2 1.1 1

x'sin”' x -x*
= — Jli dx
2 27 1-x°

' sin'x I_[{l %" }
2 J Jl—
'l' Sl]"l 1,
FAR XL - dx
j{ vi1-x° }
x*sin™ \,’— I }
zi l—x"dx— dx
{j "-w.;‘i—xE _
2
$+%{%D+%sin".r—sin"x}+c

xsm
—s}l— Ok %m'x——-nm x+C

2

] 3 o v 2 -
=-i[2x —l)sm '.r+:ixll—.t +C

FI

-

Q8:
xtan' x

Answer:

Let [ = I.r tan”' x dx



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

obtain

I =tan™ xfxdr— H[%lan" J.‘] J-xtbr}c&
=tan"' x LI I I : t—afx
2 1+x~ 2

x“tan' x II > .
2 2

3o 2
_ X" tan x_l I+}~ 1 |
2 29 1+x° 1+x

=.\'Etan"x_lj[l_ 1 ]dr
2 2 l+x

x*tan'x 1 0
= 7——(.\'—tan ! x] +C
2 2

X’ - x 1 _ ’
="tan ' x-=+—tan"' x+C
2 2 2

Q9:

xeos ' x

Answer:
Let [ = I.\'cos " xelx
Taking cos™' x as first function and x as second function and integrating by parts, we

obtain



I=cos'x xdt—I{(iccs'] x]jxdx}dt
dx
z
= cos 'xx——
‘[sjl ¥ 2

xmsx Ilt-l

_ x'c‘f I_EJ{JI_TJF[J%]}‘{"

feosty 1 3 1
=x C:Dzs x—EImﬂE’C—EJ[

weos'x 1, 1
- —— i ——cos'x
2 2 2

where, /, = [/1-x*dy
=1 = x4f1—x? —I%\n‘l—xz Irdx
= xyl=x’ -I 2 = xdx
2a1=x"

-1
N

-2 -
f'—l x‘j x—]

=1 =xyl-x" —{j‘\-"l—xz v+ | —d

w.u'l—x:}
=1 =xl-x" —{I] +cos ' x}
=21 =xl-x" —cos' x

o X Nh-¥ —lcos'lx
2 2

Substituting in (1). we obtain

-1
s x—l[ﬁﬁ—lm'li—%ms" X

2 212 2

- {zx_ _ ]] cos ' x—2fl
4

- +C




Q 10:

; { 2
(sm J.'}

Answer:

Let [ = !(sin 'x}z-l dx

Taking (sin L I)z as first function and 1 as second function and integrating by parts, we

obtain

:‘— sin"x) jla{r H: (sin 't I»Il»dx}dx
2sin'x

S]ﬂf-- J‘J]_t

3

= x(sin”"x)" + fsin '.r-[le_x]dr
i gl
= x(sin"x) + sin"x-zﬂ— Iﬁ-Zﬂaﬁ}

= x(sin %)’ 2T~ sin 2 [2dx |

- x[sin" x)i +201-x%sin'x-2x+C




—2x
Taking cos ™' x as first function and ( ;]as second function and integrating by parts,
" V1-x*
we obtain

I = Zl cos” IIJ— I{[dcos'liIJ%cb:}aﬁr]
]l cos' x - 24/1-x* —I 2Jl—xzdr}
\}I—r
_2-J1~:c3 cos 'x+j2c£t]
21— cos™ x+2x]+C
==|1-x* cns"x+x:|+C

Q1i2:
xsec’ x

Answer:

Let [ = I,r sec’ xdx

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

I= _\"Jsec1 xdx— {{ir} J.sec2 xdx}dx
dx

=xtanx— jlllanxclr

= xtan x + log cos x| + C



Q13:

tan ' x

Answer:
Let [ = Il-tan ! xelx

Taking tan ' xas first function and 1 as second function and integrating by parts, we

obtain
J':Lan"x!l:it‘— J .(itan"x] Il-d_r ax
x
= tan 'x-x—J _.xdx

1+x

-1 1 2x
= ytan x——j — ¢y
291+ x"

=xtan'

1 "
r——log|l+x°[+C
28 |

Lo 3y
= xtan 'x—Elog{H.r )+L

Q 14:

2

x(logx)

Answer:

[= I.r[lng x]? dx

Taking [1051]_ as first function and 1 as second function and integrating by parts, we

obtain

I=(logx) dex— JH{;—'L Iong } dex}u’x
= g{lmgx}2 —[Iﬁlugxrirgdx}

= %{logx}2 - Ix log x dx

Again integrating by parts, we obtain



I :x?_:{li::rgx]J _{Iogx dex— I{% Iﬂgx] dex}dx}

_%_(Iogx]') —{%—lﬂgx— I%x?dx}

]

-

%[Iogx]’n —%log,twé Ixuit
=%-(|0ng3 —%logx +x—4-+C
Q 15:
{x”+|}|@gx
Answer:

Let [ = ﬂx: +])Iogxc£r=fx: log x dx + Ilog:cdx
letI=1 +1.. (1)

Where, [, = jx' Iog,rcirand I, = jlogxa{t

I = J:t:2 log xdx

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

obtain

I, =logx— J.r”dx—f{[%log x] jfci‘r:}cir

1

X 1 X
=logx-——|—- —dx
813 Ix 3

—log x — }( _I.x:u’x)

logx - J; +C, e (2)

W H, w | R
t

I, = jlogxair

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

obtain



z =longl-a€r—f{[%logx) [1-(&}

=logx-x~ Il-m{r
x
=xlogx— Ild.r
=xlogx—x+C, 43}

Using equations (2) and (3) in (1), we obtain
x’ x
1 =?logx—3+c, +xlogx-x+C,

i ]

=?logx—%+xlogx—x+((?, +C,)

:[£+x}log.r—£—x+C
3 9

Q 16:
" (sin x +cos x)
Answer:

Let /= Ie-*(sinx+cosx]dr

Let f(x)=sinx

o /'(x)=cosx

o 1= [e {7 (x)+ 1 (x)} e

It is known that, _|'¢ {j‘(x)+f‘(x)} dy=e"f(x)+C

SI=e"sinx+C



Q17:

xe*
(1+x)

Answer:




Q 18:
A 1+sinx
&

I+cosx
Answer:
ot 14 sinx

1+cosx

.2 X 2 X LX X
SN~ — +Cos —+231n—c05—
2 2 2 2

X
2cos’ =

I+tan2£+2wn2]

I— MI—'

B
]

X X
sec’ —+ztan§]

2 2
M:g{lseczi+tfmi} (1)
(1+cosx) 2 2 2

i 1
Let tany = f () f'(x)= 556’3

It is known that, J"r{f{x}Jrf'{x}}df: e'f(x)+C

From equation (1), we obtain

X 1 2
[eltsing) e ertan s
(I +c05x} 2



Q19:

_r[l I ]
e\ -3
x x

Answer:
+| 1 1
Let!=fe ——— |dx
X X

1
Also, let — =f(x) f'(x):—_,
X 0

It is known that, Ie‘ {_j‘(x)+j"(x]} dy=e"f(x)+C

P
X

Q 20:

(x—3]e‘

(‘I_l}]

Answer:

L x=3 = [ x-1-2 3
J {(x—l)"}dx_f {tx—l)*]d'

Let f(x)=

!e" {f(r) +f'(.r)} de=¢"f(x)+C

It is known that,

I{.{ =) }d:: € .
(x—1) (x—1)




Q 21:
e’ sin x
Answer:

Let [ = 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

Ix H
I= g smx l cmxjez”cbc - j [ d cﬂsx] jej"dx dx
2 2 ey

5= 1 e € f(sinx) e
2 2 2 2

2 u I
—7=F sinx_1)e ms'¥+lfezl'si|1xdx
2 2 2 2
:>.’:e sinx e cosx_l! [From (1)]
2 4 4
1 ¢ -sinxy e cosx
=i+ = -
4 2 4
5 e Tsiny e cosx
==I= -
4 2 4
Irx = Ix
:>f=i e sinx  e”cosx iC
5 2 4
::s.’:ﬁ5 [2sinx—cosx]+C
Q 22:
. 1( 2x ]
sin -
1+
Answer:

Letx=tan# [ dr=sec’ & df



~osin '( 2x,]=sin '(ﬂ]=sin '(sin20)
d+x” I+tan" & =28
ol 2% . N
- Ism [Hx:}dx—jw-sec 9d9=2f9-se039d9

Integrating by parts, we obtain

2[9- [sec” 66 - j{(%e] [sec’ ada} dé‘]

=2:9vlan6'm j’tanade]

I
IJ

[ 6tan 6 + log|cos 6] |+ C

Il
[

xtan ' x + log ¥]+C

J1+x

|
=2xtan™ x+2lcg(1+x2) 24+C

e, 1 ] 2
=2xtan "' x+ 2[—;log(l+x )}+C

=2xtan” x—log(l +.rl)+C

Q 23:
lee"}dx

equals

l 3 l ¥ i
A - +C B —e" +C
(A) e (B) e

1 . 1
{C) Ee' +C (D) 58 +C
Answer:
Let /= sze'de

Also, let x* =1 3x’dx = dt



=—e" +C
3

Hence, the correct Answer is A.

Q 24:
_"c"sec.r(l+tanx]d.requals

(A) e'cosx+C (B) e'secx+C
(C) e'sinx+C (D) e'tanx+C

Answer:

Ie‘ sec.x(1+tan x ) dx

Let { = Ie' secx(1+tan x)dx = fe' (sec x +sec x tan x ) dx
Also, let secx = f(x)  seextanx = f'(x)

It is known that, J.f-’t{f(-")Jrf'(-‘)}dx =e'f(x)+C

Sd=e"secx+C

Hence, the correct Answer is B.



Exercise 7.7

Q1:
V4—x?

Answer:
Let [ = I»..I'-i x dx = JJ —(x) dx
It is known that, I\m:—x:dx =3 a —x a—_;sin ' Xic

A o
x - 4, | x
=284 —x +=sin"' =+C
2 2 2
=X Ja—x s2sin" X4c
2 2
Q 2:
1 —4x°
Answer:

Let 1= [J1-4x*dx = N (1) —(2x)"dx

Let2x =1 = 2dx=

jﬁm

A 4 B X B 5 HE . ] &
It is known that, _[ as —x'dx:awa'—x' +?sm 240

a
e ——= 1.
:>f—§|:; | Y +;51n I'i|+c

i “

¢ - 1.
=" l—r+zs1n 't+C

2: J1—4x* +!I'5|n "M+
=§1."I—4x2 +%sin"2x+c



Q 3:
VP +4x+6

Answer:

Let /= |VWx’ +4x+6 dx
= |Nx* +4x+4+2 dx

= [J(¥* +4x+4)+2 ax
- IJ(x+2]: +[\5]I dx
It is known that, |vx* +a’dx =%Jx2 gt & %1 Iug‘x +x’ +a’ ‘ +C

S d= ('T;E) Nxt + x4+ 6+ j log‘(x+ 2)++/x? +4x+6‘+C
:@q‘xl +4x+6+ log‘(.r+2)+ Vx? +4x+46/+C

Q 4:
VX +4x+1

Answer:

Letf:j\!x3+4x+|dx
= J.J(xz +4x+4]—3dx
= [J(x+2) (B) de

1
Itis known that, [Vx* ~a’d: =%Jx3—al —%Iog x+x?-a|+C

(x+2)

=T 4x 4] —%log’(x+2)+\}x1+4:r+ll+c

2



Q 5:

Vi-4x-x

Answer
Let] = jJ1—4x—x’ dx

= [{1-(x* +4x+4-4) ax

= Nl+4+(x+2)2 dx
N( ~(x+2) d
It is known that, \Jal—xzdx=%\la3 = +a—2-sin”'£+C

a

:@Jl—h’—xl +§sin '(%52]+C

Q 6:

Vx' +4x-5

Answer:

Let/ = [Nx* +4x—5dx
= jJ(x2+4x+4]—9dx
= N(x+2)2 ~(3) dx

It is known that, _[\sz -a’dx =%\}x2 -a -%Iog_x+ vx'=a*|+C

(Y;Z)\f T+dx- 5——logl(x+2)+\ix +4x— ‘+C



Q7:
V143x-x%

Answer:

lxtl=Nl+3x—x:dx

= I I—[)c2 —3x+?——-2)dx
4 4

It is known that, |Va® —x:dngx}az -y +%—Sin"i+(‘

a

3
x-= xX—-
I= 2\.'l+.1x X +—sm I'? +C
|
2
2x-3 = 13, _1[% ]
= l+3x—x" +—sin +C
4 8 Ji3
Q 8:
vx?+3x
Answer:

Let/ = |Wx> +3xdx

IJT:!
-§(=+3)-(3)




It is known that, J\l'xz —a%ir:%\!x’ -a’ __02_'|0g;x+ [ —& j+C

) o oy
.'.IZTZ x43 —%log{x+%)+\.x!+3x +C

2
=(x—4+31~.l.¥2 +3x —glog

r

(x " %] +4x" +3x

+C

Q9:
2

L
9

Answer:

Let/= ”1+ ";«:ix =; [Vo+x? dx= ; [ +x ax

2
It is known that, IJx’ +a‘dy= gxixz ra + % log ‘xﬂ!x’ +a:|+C
o | =§|:§v'x2+9+%log x+\fx2+9‘:|+C

=% x'+9 +%Iog‘x+\ff +9‘+C

Q 10:

j\}l+x2 dx is equal to

A. ; 1+x° +%log‘x+dl+f‘+c

-

2

B. %(1”2)1" +C

3

C. %x(] +x' 2 +C

2
x |
D. F I+x3+5leog)x+\fl+x2’+(‘.



Answer

2
It is known that, j'\ml +x'dx= %daz +x 4+ % log ‘.‘H- Jx? +az|+C

Iul-r-xld\—:{\“_'_xz +%l0g'x+ m|+C

2
Hence, the correct Answer is A.

Q11:

Iv.r’ ~8x+7dx
is equal to
%(.r—d»)vxz ~8x+7 +9log x—4+x? —8x+7|+C

2 x+4)Vx' -8x+7 +9log|x+4+x' -8x+7|+C

2

%(.’c—4)\h‘c: —8).'+?—3ﬁlog|x—4+\}x: —8x+?|+C
%(x—d)d.r2—8x+7—%Iog‘x—-‘lhjf —8x+?|+C

Answer:

Let/ = |Vx' —8x+7dx
W

= IJ(x3—81‘+16)—9dx

= [J(x=4) =(3) ax
It is known that, J'\sz -a’dx =%\!x2 -a’ —a—z:log x+VJx*-a*|+C

x-4) — 7
rl= rT)\fx‘ —8.t+7—glog‘(x—4}+ Vx© —81+?|+C

Hence, the correct Answer is D.



Exercise 7.8

Q1:

frdx

Answer:
It is known that,

bh—a

Iff (x)dx =(b-a) li_l:rt'lili_f'(a] + fla+h)+..+ _:"((: +(n- l)h)], where h =

Here, a=a, b= b,and_f'(x) =x

.'.fxdxz(b a]ln}ni[a Fa+h). (a+2h). a+(n l]h:
=(h—a}liml_[a+a—a+ ,,+a)+{h+2h—3h—, +(n—1),’1]-‘

A= 1y M umes

.1 I
=(h—a]rl’n:r];|:na+h[1 +2—3+...—(n—l:])_

—(h—a]lljlr:r:]—_na+hjrw\>:|

" l 2
—1)h
=(b a:llim1 na n(n-1) ‘
= p 2
—(::‘)—::r]llmE ar+(fJ )k
n—s g 2
I ~1)}
(b—a)lim a+[n )J}
e L 2
=(b—a)lim a+{ﬂ_1)[&_a)}
=) 2
A B
1-— |(b-a)
=(b-a)h >~ P
( a]du"r? a 5




Q 2:

[(x+1)ds
Answer:

LetZ = [[(x+1)dx

It is known that,

ij(x)dxx(b_“.)li.ﬂi[f(“)+f('a+h)---f(“"‘(”—l)h)],wherch::b_Ta

Here,a=0.b=5, and f(x)=(x+1)

-

n n

I( +1)dx=(5-0)lim— [ f(0)+ f{

=5l m— l+(§+l]+.,.{l+
e | n n

Jo-
(se=d

)
H

3-%+‘.‘(n-1)%]]

3
n

=5ymi (l 1l 1) [
=51I_l.l}; n+ n{l +2+3..(n- I)}]
:Slqm

1. .5 (n—zl)nJ

:59,“%’ 5(n l)]

)




Q3:

f x'dx

Answer:

It is known that,

j f'(x)dx=(b—-a)'ljil:_3i|: fa)+ f(a+h)+ f(a+2h)..f{a+(n-1)h}], where h=""%
Here,a=2,b=3, andf(x)=x"
3-2 1

= h= =—
n M

e )]
im (H;j o [p22)]

- Iiml—f +{21+[%T+2-2.%}+...+{(2)2 +(%])2+2-2.@H

] n

-ty (P o3 o (5 praa e 20

1 i 1 ] - - 2 4
=lim~| 4n+ ,-{1~+2~+3~...+ 1 ‘}+ 1+2+4..+(n-1 ]
e e (n-1) n{ (n-1)}

e a1

=lim—|4n+
n—x g 6 2
-]un[4+ ! (1— -1 ][2— I-)+2—— 2]
—x n n n
-4+3+2
6
19



Q 4:

[ )
Answer:

Let [ = f(xz—.r)dx

= fxl dx — fxdx
Let/=1,~1,. where J, = [ X’dvand 1, = [ xdx (1)

It is known that,
,[jf(x)dx=(b‘a)y'_’l;l;[f(ﬂ]+f(ﬂ+h)+f[a+(n-l)h)], whe =24

n
For I, = [ x'dx,
a=1,b=4, andf(x)=x’

Y
n n

I, =L413dx:(4—1),lri_12 :r[f(l)+f(1+h)+...+f(| +(n=1)h)]

=3|iml I’ +{I+EJ- +(1 +2-§}- +H{1 +L_])3] }
Jl—n:n n . n n

e (] 2]

o | 5 53" 2 3
:3"221; (l—tiliﬁctl-)+[;} {l'+2'+...+(n—l) }+2-;{I+2+.,.+(n—1)}:|



n—x g n [§] n

=3Iiml H+9_n[1_l][2_l]+ 6n -6
- g 6 I i 2

=3Iim{l +E[1—l][z_l}.3_i}
e 6 i M "

=3[1+3+3]
=3[7]
I, =21 -(2)

~3lim 1[n+i{(”_ ()20~ ')}i{["——;}{”)H

For I, = _rxcir.
a=1b=4, andf(x)=x

::»a’r=—=E
b b

ol =(4- 1}|iml[f(1]+ f(1+h)+f (a+(n-1)h)]

M n

=31ilqﬂl+(|+a)+...+{l+(n-1)h]]

:31@3H|+[1+%J+...+{|+(n—1]%H

=3|im]—[(l+1+...+l)+i(1 +2+---+(”—‘}}}

[ S ] A rmes F

]

L=— -(3)
From equations (2) and (3), we obtain

1=1+1,=21-2_2
: 2 2



Q5:

_r'e""oir

Answer

Let/ = [ e'dx (1)

It is known that,

[/ (x)dv=(b-a)lim ’IT[f(a)+f(a+h)...f(a+(n*1]h):|, where h=2=4

n
Here,a=-1, b=1, andf(x)=e’
LplHl 2

n n

%l =(1*')1@%[!(”1%_f[—l+%)+‘f‘[—l+2-%]+..,+f[_1+(“;])2n

142 (1422 (14 _,}2'
=2]ilﬂ—l'[e_l+8[ +ﬂ>|+€l * n_)+‘“ei ” n_]

A== g

1] LI . R
=2lim—=| ¢ {1+e" +e" +e" +¢ °
J‘J”‘F‘l:n

s p 1

11__
o L ‘]

E'_I *) 2((:'2 _

\\

lim 3#2_ x 2

S




Q 6:

j: {x +e™ )uf.r

Answer:

It is known that,

jh_f'(x}u'.x = (e’) - ﬁ}lfm I I:‘f-{ﬂ} + _,J"[c.r +h}+ ot __f'[er [n - I}h]], where i = b-a
o R=p n n
Here,a=0,b=4, and f (x)=x+¢™
op=d0_4
n n

= [ (x+e®)du= (4-0)lim j—:l:f{ﬂ}+I,F'[h}+I,F'{2h}+...+_f'{[n—l]h}:|

—atim [(0+¢) () +(2h e (- )

s gy
:4liml[l+{h+e”]+{2k+r"'}+...+{(u—l]h+e:["'”’}]

o

Ir ) . -

=4li h+2h+3h+ .+ (n=1)h}+(1+ e v + 4™

du':]”_{ +2h+3h+..+(n )}+( et et e }]
=411'ml_h{l+2+...{n—l]}+ G

| e’ =1
:4uml_[h{"_'}"}+[e)::?_lﬂ

| 2 e —1

- .5

B L G LN N

g on 2 o1




Exercise 7.9

Q1:
L(.r+|}d.r

Answer:

Letl= _rl(_t+ I)a'x

I[.r+l) dx =%+ x=F(x)

By second fundamental theorem of calculus, we obtain

1=F(1)-F(-1)

{soH{E)

=]+1— +1
2 2
=2
Q2
[Lax
=X
Answer:
5 |
Let/=|—dx
I__r ‘

J.ldx = log|,'.'| =F(x)
x

By second fundamental theorem of calculus, we obtain
=F(3)-F(2)

= log|3|-log|2| = log _—3)



Q 3:

f(ﬂij —5x" 4+ 6x +9)dx
Answer:

Let] = f (4x° =52 + 63+ 9

[(4x" =5x" + 6x+9)d = 4[ ] [ ] ("?J

3

=x'- 5; +3x" +9x = F(x)

By second fundamental theorem of calculus, we obtain

_F(2)-F(1)
J={2‘ . 5'[313 +3(2) +g{z}}_{{1r . 5‘;}3 +3(1) +9{1]}

=[I6—4:} +I2+I8]—(I —i+3+9]

5
=I6—E+I2+IE—I+5—3—9

Q4:
L‘ sin 2xdx

Answer:

"

Letf = _L4 sin 2x dlx

Py JU |
j-sinﬂxdx:[ UJ;"XJ:F{::]

By second fundamental theorem of calculus, we obtain



[z}
o]
Aol

=-3lo-1]

1
2

Q5:

E cos 2xdx
Answer:

Let/ = _[l cos 2xdx

sin 2x )

-

Icos Exdxz( =F(x)

By second fundamental theorem of calculus, we obtain

1=F[§)—P(o)

= l{sin 2 [E] —sin 0]
2 2

il [sinm —sin 0 ]
2

= >[0-0]=0



Q 6:

f e dx

Answer:
Let] = fe"cﬂr
e'dv=¢" =F(x)

By second fundamental theorem of calculus, we obtain
[ =F(5)-F(4)
=¢ —¢'

=e'(e-1)

Q7:

L: tan x dx

Answer:

Let f = .[I tan x dx

Ilan xdx =~log |c-':.|5x| =F(x)

By second fundamental theorem of calculus, we obtain

!=F[%]—F{ﬂ}

=—log casg +log|cos 0|

1
\,G

=—log|—|+log|l|

= log(2)

|
—Elogz



Q8:

fcus ecx dx

]

Answer:

Let/ = _L‘cosecxd_r

[}

Icosc{: x dx = log|cosec x —cot x| = F(x)
By second fundamental theorem of calculus, we obtain
A(3h()

4, 6.

=lo 1:1::5@{:-’t—cuti‘t —lo
2| 4 4 g
= Iog:ﬁﬁ—l‘—log.z—ﬁ‘

:.ﬂg[fg]

T n
cosec 5 —col

Q9:

fd.r
Jm

Answer:

Lelf:]j o

=
1—x-

I = =sin"' x=F(x)

J-¥
By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)

=sin"'(1)—sin"(0)

T,

(o]

o | =



Q 10:

‘E el
1+ x°
Answer
Letf =
E|+1-
dlx 1
—=tan  x=F[.
-[]+J." ' {r}

By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)
=tan”’ [l]—tan" {f}]

FIo

4

Q11:

i
-[—.r:—l

Answer:

Leu:f

! d =llog x_l‘=F[x}

o102 Flx+l

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

|0g|1 ”—lg‘ ||i|

13+1| +1]

3
log ——lo I i|
I g g 3

|
2
—]|0 }
2_8

1
2|

log

E‘—ln
7|7 lo8

M-«JM'—‘



Q12:

L"’ cos” xdx

Answer:

Let [ = jf cos’ xdx

2

12 . sin2 sin2;
J‘cus"x:h'zJ(l+m5“x}br=3+hm X l(x+““j v]=F(_\_)

2 4 2

By second fundamental theorem of calculus, we obtain

i<[e(2)-r00)
(5-255){o-252)]

-—

Answer:

3 X
Letf=| ——dx
L X+

1 ¢ 2x | 2
I x a'x:EII:—de:EIGg(Hx“]: F(x)

x* +1

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

- i1+ 37 ) -tog(1+ (21

2
) [k}g{l())— iog{ﬁ]]

10 1
Iog(?J-ElogZ

2
1
2



Q 14:

£2r+3
Sy +1
Answer:
rat ] = j: 2r+3
5x° +I
I2r+3 s J- (‘)x+3)
5x7+1 53 557 41
_lj'l(}xﬁﬂﬁ ”
57 5x7+1
| 10x
=— —dx+3
SIS,Y‘+1 ISr +1
I ¢ 10x
=_ — dv+3 d.
SISx"H ] [ 1} *
X+
5
3 1 =i
—Iog(ir +|) g Ttan IT
J5 NG
=llog(5x¢+l)+itan"(v!§x)
5 J5
~F(x)
By second fundamental theorem of calculus, we obtain
=F(1)-F(0)

{Slob(5+l)+-%tan (J‘)} { Iog{l)+Ttan'(0)}
élo;=6+\{_[an"\"_



Q 15:

£ xe”:dx

Answer:
Let /= ‘Exe”:dx
Putx’ =t = 2x dy=dr

Asx—=0fr—=0andasx > Li—1,

;f=%£dm

| 1

— |e'dt=—¢ =F(t

S Jedi=2¢ =F(r)

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)

Q 16:

_E Sx
¥ +dx+3
Answer:

"!'

Let J +4r+1

Dividing 5x° by x” +4x+3, we obtain

. I{5M},
X +4x+3

_}m_] 20x+15
- r x+dx+3

1 {}r+15
=[5
r] ,J- 4x+3

20x+15
x +4dx+3

(1)

[=5-1, where [ = J'



Consider /, = J?m—-lhbdx
x +4x+8

Let 20x+15= Ai(f +4x+3}+B

v

=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10and B = -25

X 2
j~ x+4 25‘[ : dx
X T hdx+3 PxT+4x+3
Letx’+4dx+3=t¢
:}{EI+4}dx:dz‘
=1 =10 —-zﬁj
{_x+2}

2-1

—10logs 25 S ]

ori-25 o m.]
, 2 1, (x+1Y]
=[Iﬂlﬂg(x +adx+ 3)1 —Zﬁhlog[mﬂl
) I3 1, 2
—[Iﬂlugl:—lﬂlugg]—ﬁ[ilugg—alugz}

=[m|og{5><3}-m|ug(4><2]]-§[|ug3—mgs—mgznugct]

=[10log5+ lnh:.g:;—lmng4—mlogz]—?[lagz-1ng5—1ng2+1ng4]

=[1ﬂ+§}IogS+[—ID—?}lng4+[Iﬂ—%}lug3+[—l[}+§}lngz

:Elogi—Eh}gxl—slng3+%lng2

2 2

45, 5 5. 3
—log——-=log =~
2 4 2 "2

Substituting the value of I; in (1), we obtain

45 5 5 3
[=5- —log——=lo
[ 42 gz}

5 5 3
=5-—|9log——log—
2|: E4 g2:|



Q17:
_(;(JZsa.ea.:2 X+ + E}cfx
Answer:

[etf= E(Zseczx+ X+ E)G'x

4

, 3 x
2sec x+x + 2 =2tanx+—+2x=F(x
I i 2 =F(x)
By second fundamenta theorem of calculus, we obtain

I= FE]—F[G)

:[[2taﬂ%+&[gr +2[E]]—[2tanﬁ+ﬁ+f}}}

1
=2tanE+“—ﬁ+E
4 2
4
:2+E+I_
2 1024

Q 18:

_r(sinj X _cos’ '—r}u{r
) 2 2

Answer:

Let ] = f[sin:%—cos: %jﬂ"x
== f[cus: o sin” E]dx
2 2

= -fcnsx dx
It:ﬂﬁ.r dr =sinx =F(x)
By second fundamental theorem of calculus, we obtan
[ =F(n)-F(0)

=sinm —sin0
=0



Q 19:
26\+3ix

—_—
x +4

Answer

Let !_L6x+3

6;‘+3 x+|
If+4 _3-[

= 3]1‘1g(x"r +4}+§tan"%=F[x\_}

By second fundamental theorem of calculus, we obtain

I=F(2)-F(0)

={3|0g(2:+ += tan'

Mlu

=3log8+ tan'1—1]on4— tan' 0

3. (0
} 1IDg{U+4]+Etanl(;]L
q
2

ifm
=3log8+ —3locd -0
. 2[4] g

8 m
=3log| — [+ —
5[4] 8

3n
=3log24+—
g 8

[H:’ +sm—]d

Answer:

Let/ = f[xe +sin E]dx
I 4
LY
. y —C08—
[{xe"+sin—]dr=x_[e"cﬁ:—_[ (—x]fe":ir dx + 4
4 efx T

4

= y¢' —IL’ ——cos—
. . dm X
=xe' —e" ——cos—
T 4

“F(x)

By second fundamental theorem of calculus, we obtain



p. 12
Answer:
dx
I _=tan'x= F{:x}
1+ x°
By second fundamental theorem of calculus, we obtain

[ﬁ‘#ﬁ=dJﬂ—Fm)

1+ x

-1 i=

=tan"' 3 —tan"'1

_II'[ T
3 4
_T
12

Hence, the correct Answer is D.



D. 4

Answer:

I4++;hc _J- {31}

Put 3x =t = 3dv=dt

) 1 elt
'[[2} + Ex - ‘[

1{1 . :}
= tan
32 2
I _,’31’}
=—tan | —
(3] L 2 )
=F(x)

By second fundamental theorem of calculus, we obtain

Hence, the correct Answer s C.



Exercise 7.10

Q1:
r ﬁx dx
b xt+1

Answer:

X
r —dx
Pyt 41

Letx’ +1=r = 2xdx=dr

Whenx =0,t=1andwhenx=1,t=2

) x 1 pdt
"-r*x:+ldr_2-[ 1
| 2
=5 log]],

= ; [lngZ - I{}gl]

1
=—log2
5 g
Q 2:
If Jsing cos’ g
Answer:

Let/ = _[x Jsingeos g dg = f ww::ns‘g‘ams@dqﬁ

Also. et SN == cosgdg = dr



When ¢ =0, r =0 and when ¢ =

:..’=E\E[I—f]zd:

=E;=[|+r*—2f)d:

=1

A

1 o %]
E{F +12 =217 dr

Ll

-
|
I

2
7
2

+

—
—

b | T
b |

=

2 2 4
=—"t—
311 7
C154+442-132
N 231
_ 64

231

Q 3:

fsin '[ 2xj]¢ir
! I+ x°

Answer:

Let] = _CSin '( Exq]cit
1

+ X

Also, let x = tan6 O dx = sec?6 do

I!‘;,“._?l'
When x =0, 86 =0 and when x = 1, 4



I= I* sin '[ﬂ]sec: ado
) |+tan- &

= .[4 sin”’' I[s'.in 23}5&{:29&'9
= |26 sec” Ad@

:2_[:&5%3 6do

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

I= 2|:|5'Jst:t:: 6 de - j{[%&} jsec:ﬁ‘dr?}dﬂ}

[«

]
Ji]
= 2[9 tan & — _[tan Hd‘ﬂ]g
= 2[8 tan & + Ing|¢us&|:|5

T L i
=2 —tan—+log —log |cos(
J tan g +log g I}

T
cos—
4

=2 E+|og(L]— log 1
4 "2

1
=2 ———log2

T
=;—10g2

Q 4:

fxm (Pulx+2=.f:]
Answer:

[+ 2an

Let x + 2 = t* O dx = 2tdt

When x = 0, P‘:\Eand whenx=2,t=2



o [ 2de= [) (2N 2ua
=2[ (¢ -2)ar
=2 [;(;* =207 )

o2
5 3

[

L J2
(32 16_4\2
5 3 5 3

'gé—su—lzﬁu{}ﬁ]

2 42
+_

=2
I 15
_,[16+82
I 15
16(2++2)
T
1652(v2+1)
- 15
Q5:
Lz sinxj e
l+cos” x
Answer:
Lz sinxj e
l+cos” x

Let cos x = t O —sinx dx = dt

Fi
x=—,t=10
When x = 0, t = 1 and when 2



:}F sinx !:_r dr

' 1+ cos’ x

m
4
Q 6:
f dx
x+4-x°

Let x—%=r dx = dt



th:nx=ﬂ,r=—% andwhenx=2,£=%

ir

k
.F
1
2

|

7

F

| e

l

=

=} = o
*|51[S
4

=
b |

g

17

SRR S
=]

og 743y V171
T T
JA7+3 1741

lo
873 71

— ] =

g'n+3+4Jﬁ
_1?+3-4\.-'Ll_?

gémw’ﬁ
| 20-417

(5+J]_'?]
\.S_Jﬁ

(54377)(5+47)

|

25 +17+10417

25-17
L 8 ]
4z+1041_?]

21+517

.8
4 ]

L%



Q7:
f dx
Ix’ +2x+5

Answer:

£ v _£ Ay _[ dx
1xt 4+ 2x+5 ‘(xz +2.1r+1)+4 '[x+1}:+{2]:

letx+ 1 =t0dx=dt
Whenx = -1, t=0andwhenx=1,t=2

. dy 3 dt
o ['{x-l-l}z-l—[z]: - I, 42t

Al
=[—tan —
2 2,
1

Q8:

2 I 1 2x
(5 Je
Answer:

2 I 1 rE
[ [‘z—] d

Let 2x = t O 2dx = dt
Whenx =1,t=2andwhenx=2,t=4



f[; - 2.::3 Jehdx = ; ‘E(? - f; ]E’df
= EG—%]E’&KE

Let }=f (1)
'I‘Iwn-f'(f};flz
= [ 3-x Jear= [€Lr0) £ 0)a
=[er(1)];
v
]
e-2)
4
Q9

i3
The value of the integral X=X ) o
g F(x—ddl IS
3



Answer:
]

ey
Let/= [

4
3 X
Also, letx=sinf? = dv=cosfdd

When x = ; B=sin"' [%J and whenx=108= g
a

I
© (sinB-sin’0)
== cosBdb
a5 | sin” 0

1
k]

1
x inB)(1-sin" 0
=L2 rl.(sm }(JSm ] cos6d
a2 | sin” B

| 2
B [: .].(mnﬂ};‘ Ems[-})-» 0500
| | sin* @

| 2
= [3 . (3"}63}1 (?ﬂ?&}l cos 0. db
w'| 2| sin” Osin” 0

= L~ (cos0)° cosec’ 0 db

5

3] {ﬁinﬂﬁ
- fl | .l[mtEl]? cosec B d0

Let cotf = t 0 —cosec26 d6= dt



A
When & =sin”' [%J =242 and when # =

o :—J:'ﬁ[t}%nfr

3
—gllf']
=3x2
=0

Hence, the correct Answeris A

Q 10:

If fx)= _[':rsin tdt,then f'(x)is
A. cos x + x sin x

B. x sin x

C. x cos x

D. sin x + x cos x

Answer:
S (x)= [ tsinde

Integrating by parts, we obtain

.,f'[x_] :rfsinrdr— _E{[%r] Isin m’f}dr
= I:a‘[—::us.r}]; - E[—cosr}dr

=[-tcost+sint];

=—xC0sx+s5iny

= f'(x)= —[{x{—s’m x)}+cos x]+ cos X
= XSINX—CO% X+ COSX
=xsinx

Hence, the comrect Answeris B

[

.



Exercise 7.11
Q1:
LE cos” xdx

Answer

T

= fu::c-s2 x el (1)
. T J :
:>!=£:cosz[5—x]dx (Lf{x]dr=£f[a—x]dx)
= 7= [*sin® xdx (2)
Adding (1)and (2), we obtain

2 = E [sin2 x+cos’ x)dx

=27 = _[f ey
=2/ = [r]g
—27="
2
= T
4
Q2:
2 \J/sinx
[« : dx
) Jsm.r | Jmsx
Answer = v,-m

i

0 Jsin.x + \"I(:I[)S.x
Let/=[> Y% g ()
Y \.'rsmx +Jmsx

fsin[’z‘—x]

\

=1=|: - — (L:'f{x)dx=j'(:’f(a—x]dx)
‘j:\:{n[2 —x] + \/ms[z —x]
ﬁ-r=L§%dx .(2)

Adding (1) and (2), we obtain

5f < ;vﬁ.l'sinx+-.."|::e::-53t.'mr
P Jsinx +Jeosx

:21=Lﬁldx
=20 =[x];
—27="

2

—7=x



1
Q3: I‘ sin? xalx
. 3 3
sin? x +cos? x
3
. m - 2
Answer: Let ] = _I.Uz ism X .
sin® x4 cos® x

.f[r: j
. sin? E—x
=1=]: —7- L

dx

e j c032 !

sin x+cos” x

Adding (1) and (2), we obtain
3
5] = Lsm x+ms x

sin® x+cos® x

:;.z,*:me
=20=[x]:
—27="
>
—7==
4

Q4: f cos” xdx
sin’ x+cos’ x

Answer:
cos’ x

Let/= —dr
'[“ sin® x+cos” x

(37
= cos’| S —x
=f=]2 —
F el 5]
5in — X |+ CDS -X
2 2

x - 5§
sin” x
= 1= fﬁdx
T8N X+ C0s5 X

d

-

Adding (1)and (2), we obtan

x ¢ 5 3
s5m x+Cos x
2f = [ER SRS

— —lx
SN X+ Cos8 X
:>2I=_L:Idr
:>2f=[x]§
—27="
2
= [ =

T
4

-(2)

(1)

-(2)

()= s (a=))



Q5:

Ji !I + lldr

Answer:
Let 7 = [ |x+2dx

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) =2 0on [—2, 5].

L e (7= ([ r()
(5] f52]

<-ff+z(-z)--(‘f)l-z(-s)} [-(,,—’ r2(5)-E2 2)}

e
=— 4——5+10} [—’+10—2+4]
2 2

:—2+4+—S—10+£+IO 2+4
2 2

=29

Q6:
[]xs|a
Answer:

Let/ = [|x—3|dx

Itcan beseenthat (x 5)<0on[2,5]and(x 5) =20o0n][5, §].

1= [ ~(x-5)dv+ [} (x-5)dv ([ 7= r)+[ 1 ()
s 5]
=-[§-25-2+ |0]+[32—40-§+25]

=9



Q7:
-Ex[l —x}" dx
Answer:
Let/= [ x(1-x) dx
1= [(1-x)(1-(1-x)) dr
= 'r]{l—x][x}'f dx
B

_ lx”*' X }' [.L‘f(x}‘ﬁ = _['_f(a—x]a’r)

n+l n+2

_[L_L}
n+l n+2

_ (n+2)—(n+1)

[n+l]{n+2}
a |
S (ne1)(n+2)

Q 8:
L‘ log (1+ tan x )

Answer:

LE”:L; log (1+ tanx)dx (1)
= j{* log {H tan[g—xﬂdx (j:f(x)dx= [ f(a- .x]atx)

bl
x tan — —tanx

:>!=L"]0g I+—I dx
: l+tan4tan.x

= 1-tanx
= f=|*log {1+ fx
J-” g{ ]+1an}d

= f=|*log

=1 =j£mg2 fix_fmg (1+tan x) dx

=1 =_L::lug 2edx— 1 [ From (1) ]
:>21=[x10g2]§

::-EI=EIOg2

n
= f="log?2
3 g



Q9:
_Ex{l—-x)“d’c

Answer:

Let = || xv/2—xax
1= [*(2-x)xdx ([} r()ax=[ 1 (a-x)as)

Il
= -
P,
3]
pn
=
|
-
| SRR Y
'q{

4 3 2 5
] )
3() 5()
_4x22 2 i
=73 5l
=8J§ 8J2

35
40422442
15
1632

15




Q10:

x

E[Zlug sin x — log sin 2x ) dx

Answer:
Let/= f(zlog sin x —log sin 2x ) dx

=1= E{Elog sinx—]og(Esinxmsx]}dx

T

=[= E{EIDg sin x —logsin x—log cos x — log 2} dx

T

== Ll{log sin x —log cos x — log 2} dx (1)

It is known that, (f.f'[.x]a‘x= ff{a—x}rix]

= 1= E{Ing cos x —logsinx —log 2} dx -(2)

Adding (1) and (2), we obtain

b3

2= -log2-log2
[ (~log2 - log2)dx

= 2/ =-2log2 [*1dx

T
= f=-log2| —
¢ H
::>."=E{—Iog2)
2
=" 10g
= —E GEE
7="log]
= —Eﬂgz
Q11:

. %
J‘fﬂ sin” xdx

%

Answer:
Let/ = [ sin® xdv

As sin? (—=x) = (sin (=x))? = (=sin x)? = sin’x, therefore, sin’x is an even function.



x)dx=2 x)dx
It is known that if f(x) is an even function, then —[«f ) _Cf( )

1= 2f sin® x d

" | —cos2x
=2_[_—Tatx

l-d;l

(]—Los"r)dx

|: 51n2\::|
]
2

Q1i2:

f xdx
1+sinx

Answer:

Let/= [ xoy (1)

"1+sinx

L ( ["7(x)ae= |’ f(a—x]d\-)

1+sin(m-x)

:!I

== j Hsm)vdr (2

Adding (1) and (2), we obtain



n
21 = i
—El+sinx{

-r [l—smt)

v
(1+sinx)(1-sinx)
:>2;=nj""“‘,"xdr

' cosT X
=2I== f {secz x — lan x sec x} dx
=21 = :rr[tan x—secx]:
= 21 ==|2]

==

Q13:

x
ﬁ sin’ xdx

Y

Answer:
Let I = [, sin’ xdx (1)
As sin’ (=x) = (sin (=x))” = (=sin x)” = —sin’x, therefore, sin’x is an odd function.

r f(x)dx=0

It is known that, if f(x) is an odd function, then

s A= 'l-lx sin’ x dx =0

Q 14:
X

L cos’ xdlx

Answer:
2

Let/= | cos’ xdx (1)
il

cos’ (2n-x)=cos’ x

It is known that,



[“ () =2[ £ (x)ds, it (2a-x) = £ (x)
—0iff (2a—x)=—f(x)

S I=2 fCC‘rSi xlx

= 1=2(0)=0 [cos" (m—x)=—cos’ x]
Q 15:
Esin%’—msx i

] +sinxcosx
Answer:

T siny—cosy

Letf=|" dx el

y '[ 1+sinxcosx { }

. sin[;—x]—cos[g—xj ., .
=1=|" . A (Lf(.x}dx=£lf(a—x]d.x)
]+sm(2—xjcns[2—x]

T cosx—sinx

== dx -(2)

Tl +8Inxcosx
Adding (1) and (2), we obtain

2i = 3#&:
1+sin xcos x

= I=10

Q 16:

flog[l +c0osx ) dy

Answer:
Let/ = flag{Hcasx}dx (1)
= I = flﬂg{]+cus{x—x}}d‘c (_[Jf(.t}cfx = _[Jf{u—x]dx)

== _[:Iog[l —cos x ) dx (2)



Adding (1) and (2), we obtain

21 = f{log{l+cnsx}+]og{l —cosx)}dx
= 2= f]og(l —cos” x )dx

=2]= f]agsinfxdx

=2 = zflngsinxdx

== flogsinxdr

sin (N — x) = sin x

o 1=2 [ logsin xdx

== Zflngﬂin[g—x]dr=2flnguusnﬁ

Adding (4) and (5), we obtain
n

21 = Ef (logsin x + log cos x ) dx

= 1= _[:[logsin v+logeosx+log2—log2)dv

£

= [= If[]og 2sinxcosx —log2)dx
= 1= L log sin 2x dx — [ log 2 dx

Let 2x = t O 2dx = dt

When x = 0, t = 0 and when 2
In
S =—") logsintdt ——log2
2'[l . 2 &
::-I:%TEF—EIUEZ

! n
=3 =—Elog2

= Il=-nlog2



Q17:
‘('___"{__d

+-v'a—\'

Answer:

y:

Let / = f—dx D)

Jx+a-x
(ff(.r)d\’= ff(a —x)dr)

It is known that,

J_j‘m”,_ -(2)

Adding (1) and (2), we obtain

2o [

:>21=£ldx

=21 =[x],

=2l=a

a
=[==
2

Q 18:

f‘.\'—]|dx

Answer:

e

It can be seenthat, (x — 1) <0when0<x<land(x-1)=20whenl<x<4



1= [|x-tid+ [ x-1]dr ([7)=[ @)+ [ 1)

Q 19:

Show that [ f(x)g(x)dx=2[ f(x)dxif fand g are defined as f(x)= f(a—x)and
g(x)+gla—x)=4

Answer:

Let/= [ f(x)g(x)dx (1)

= 1= [ f(a-x)g(a-x)dx [ [F(x)de=[ f(a—x)dr)
— ¥ = f_f'(x)g(a—x]aﬁt w(2)

Adding (1) and (2), we obtain

2= [{f(x)g(x)+ f(x)g(a-x)}dx

=21 = [ f(x){g(x)+g(a-x)}dx

=20 = [ f(x)x4dx [g(x)+g(a-x)=4]
= 1=2[ f(x)dx



Q 20:

The value of .[fﬂ(_lr"l +Xxc0s x + tan’ x+l)dx is

A.0
B. 2
C.n
D.1

Answer:

n

Let] = [—’n (Jr'3 +xcosx+tan’ x +1 )dr

X T L X
=>1I= I-",, xidx + J.i cosx + J‘fx tan” xdx + _h 1-dx

_r f(x)dx= 2_c'f(x]a{r

It is known that if f(x) is an even function, then “« and

¥ . e d':{]
if f(x) is an odd function, then [.,'f(‘) *
1=0+0+0+2[1-dx

=2[x];
2n

2
=

Hence, the correct Answer is C.

Q 21:
5 4+ 3sin>
The value of IE log ﬂ}dx is
d 4+3cosx
A.2
B
4
0

L
D. 2



Answer:

Let/= [ ,{,g(mﬂjdx
4+3cosx

’ 4+3siu[;—x)
=% I= L’ log - d
4+3cos[;—x]

" 3
e I:I%(W}fx
) 44 3sinx

Adding (1) and (2), we obtain

-

4+3smr 4+3cosx
2 = j +log| —==0%
4+3cnsr 443sinx

=21 = |*log

L
=2 = _l'f log ldx

:21:[—*05&
= I'=1)

Hence, the correct Answer is C.

5 (4+3sinxx4+30053\‘-
443cosx 4+3sinx

(1)

([ £ ()

-(2)

o

= Ff{a—x]dr)



Miscellaneous Solutions

Q1l:
1
x—x

Answer:
1 1 ]

x-x _x(]—xz)_.r{l—x][Hx}

1 _£+ B N C
x(1=x)(1+x) x (1-x) I+x
= 1=A(1-x")+ Bx(1+x)+Cx(1-x)
= 1=A— Ax* + Bx+ Bx" + Cx—Cx’
Equating the coefficients of x>, x, and constant term, we obtain
-A+B-C=0
B+C=0
A=1
On solving these equations, we obtain

A=]~3:l,and{?:—l
2 2

Let

From equation (1), we obtain

1 1 1

| 1, )
.r(l—x)[l+x}_x 2(1-x) 2(1+x)

1 I 11 e 1
- k= = dy —— i
= Ix[l—x]l:|+x) * I;errE'[l—x ' 290 +x !
= lng|x| - % log |{1 —x)l - ]E Iug|{] + x]|

(1+x)

(1-x)z

b=

—log

= log |x|—log

x ‘

(1-x)7 (1+x):

+C

=log




Q 2:
1

Ji+a +J(x+b)
Answer:
I B I x«.ix+a—\!x+b
Jx+a+dx+b Jx+a+dx+b Jx+a-Jx+b
Jx+a-~Jx+b

B (x+a)-(x+b)
(VFra-xeh)

a-b

L (-]

_ |:(x+a);_(x+b)§]
@n| 3 3
2 2

T b)[(1+a) ('r+b)]

1
= IJx+a—Jx+b’;




Answer:




Q4:
1

x’(x‘ +1)3

Answer:
1
. 3
x° (x" - 1)4
Multiplying and dividing by x ™, we obtain

-4
5 3.4 a
x? x (x +l)

3 3 .3
o 2 ok <
‘:r'-J:j(Jc’H)4

L, 1Y3
e
| 4 | al
Let—4=l = ——‘.&Cﬁ'=d1:—>—,‘ﬂ'x=——
X X X +

.-.jﬁa& jx, [1+l]_3m-

3
=—lj 141) 1 dt

_ (l+t) ‘



Q5:

x?+x?
Answer:
1 |

| 1T i
x* 47 x3{1+x'ﬁ]

Letx=1" = dv=06t"dr
"‘J-II [ ::jl I de

x4 x? x-‘(1+x*‘]

o 6

r’r
=6 clt
I{H—:}
On dividing, we obtain

I%fi?{ = 6]{{;3 —1 +1]—ﬁ}d;

x+x
£ ([

1 | 1
—3x7 +6x° —6lﬂg[l+x"‘]+c

bed | =

=2x

1 | |
=2Jx —3x% +6x° —Elog[l+x" ]+c



Q6:
5x
[x+l}(x: +9]

Answer:
Sx A Bx+(
Let . = +— (1
(x+1)(x*+9) (x+1) (x*+9) (1)
= 5x=A(x* +9)+(Bx +C)(x+1)
= 5x=Ax" +94+ B’ + Bx + Cx+ C
Equating the coefficients of x?, x, and constant term, we obtain
A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain

.A}‘:—l,ﬂ:l,arn:l(f.“:E
2 2 2

From equation (1), we obtain
x 9

5x -1 275

(x+1)(x* +9) - 2{x+1]+ (x*+9)

Sx o (x+9)
J-{x+l}[xz+9]dx {2[I+]}+2(x:+9)}dx
9 |

ARl
X +9 29x°+9
1 1 2x 9 1

=——1 +l+— | ——dv+— |—
20gx | 4I,r“+9 ZIx‘+9

| I
:—Elogx+l|+§_|'

dx

1 1 91 X
=——log x+1/+—log|x" +9/+—-—tan ' =
2 s | 4 g| | 23 3

1 ] , 3 x
=——logx+1+—loglx +9)+=-tan” —+C
ploex ity glx+9) 27 3



Q7:
sinx

sin [x—a]

Answer:
sinx

sin [x—a]

letx —a=t0Odx =dt

J- _ sin x e J-sm [_r+a]uﬂ
sin(x—a) sins

ot

_ sinfcosa+costsina
- j- sint

= _“{cosa +cot £sin a Jdr
=tcosa+sinalog|sini|+C,
=(x-a)cosa+sinalogsin(x—a)|+C,
:xcosa+sina]og|sin{x—a)|—acosa+C,

=sinalog|sin(x—a)|+ xcosa+C

Q 8:
eﬁll.‘lg.l: - E-i-ll.‘l_u.l:
E_?Inj;'r _ellngt

Answer:

EEI'-‘EI _ E"”’“S*' edlugr (elng v I_}

Ao Togx | 2hos ¢
goloer _ dlogx E_I.a-,x(eluy - I)
:elhg.r
:ﬁhm:r'1

=X

Slogx kg x ]
e —e : X
I—dx = Ix"d.r =3t C

E!..'"l.'l_u.l: _ E"E kog x



Q9:

COS X
Va4 —sin’ x

Answer:

COS X
Vd—sin® x

Let sin x = t O cos x dx = dt

Q10:

sin® x—cos® x

. el el
1—-2sin” xcos™ x
Answer:
] 4 =4 4
sinfx—cos® x (sm X+ COS x](sm X —Cos .x)
. 7. i1 F: .3 2 P ]
1-2sin"xcos" x  sSin” x+cos x—sin” xcos” x—sin” xcos” x

(s.in4 x+cos’ x)(sin"’ X+ cos’ x)(sin"" x—cos’ x}

L5 2 A — AT S
(tﬂn X—5In° X Cos .¥)+(Lﬂh X —35In° xcos x)

ot 4 o2 2
(Sll‘l X+ Cos x)(sm X—COs I]

s.inz:r[l—c.:-:us1 :r)+ﬂ.:+:nrs2 x[l—sin1 x)

—{sin* x+cos’ x)(ms"' x—sin’ x}

(sin* x+cos? x]
=—C0os2x

sin 2x

- & =
_[ S YTE0s X dy = I—coszxa:x=— +C

1-2sin” xcos' x



Q 11:
1
cos(x+ a]-::n:-‘;(_r +b)

Answer:

1
cos(x+a)cos(x+b)

Multiplving and dividing by sin (a—b), we obtain

1 [ sin{a—b) }
sin(a—b)| cos(x+a)cos(x+b)
] _sin[[x+a]—(x+b}:|]

- sin{a—b cus{x+a}m5(x+b}

L

_ ] _s'm[x+a}~cns[x+b}—ms[x+a]sin{x+b}}
sin(a-b)| cos(x+a)cos(x+b)

_ ] _sin[x+a]_sin{x+b}}
sin{a—b) _cns{x+a] cos(x+b)

—;[tan[x+a)—tan{x+h]]

- sin{a—b)
jcus[x +ﬂ}lcus{x+ b}dx = Sin [;_b] I[tan{x+a}— tan{x +5}:| dx
= sin{;—&] [— log|cos (x+a)| + ]0g‘¢05(x+h}|] +C
[ cos(x+b)

+C

" sin (a=b) log cos(x+a)

Q12:

3
X

"
l-x

Answer:

3
X

J1=x"

Let x*=t O 4x3 dx = dt

1 dt
dy=— |[——
! 4!..']_;3

|
=_—sin ' f+C
4

:,IL
N

=41.<¢in'1 (x"]+C



Q13:

&
(I +e"){2+e"’}
Answer;

e’

Let e = tO e dx =dt

=>'[(1+e ;(2+e J.(r+|) 1+2)

=]{(:+1)“(1+z) '

= Iog'irél\—log\mzhc

|t +
= log| +C
0g|r+’?
| X
Iog'l+€ +C
2+¢"
Q14:
1
(Jr1 +I)(,r3 +4I)
Answer
1 _Ax+B  C(x+D

() (Fe) (¢ +4)
= 1=(Ax+B)(x" +4)+(Cx+ D)(x* +1)
= 1=Ax" +4Ax+ B’ +4B+Cx* +Cx+ Dy’ + D

Equa ng the coeff cents ofx %> x % x, and constant term, we obta n
A+C=0

B+ D=0
4A+C =0
4B +D =1

On so v ng these equat ons, we obta n
4=0,B=1,C=0,adD=-1
3 3

Fromnequaton (1) we obtan
1 1 1

(F+1)(x+4) 3(x+1) 3(x+4)

1 -_l | - -
Y vyt ey e v

=—1-tan 'x—i-lian —+C
3 32 2

1 1 X
=—tan"'x——tan"' =+ C
3 6 2



Q 15:
cuﬂ.{ xehnrgs.in:r
Answer:

! 3 e sing .
cos xe "= cos? x x sin x

Let cos x =t O —sin x dx = dt

k] Ak i .
= |cos’ xe™* " dy = |cos’ xsin xdx

Q 16:
e“'g*(x4 +I)_I

Answer:

3

o (wat) ze (st =

Letx'+1=¢t = 4x de=dr

= J-E“”g" (Jr4 I 1)_|dx = j X e

{x4+1)
_ | Ia’r‘
47y
. |ug|r|+C

lc-g|:r" +]|+C

da | — | = 4

Ir:rg{x4+1}+C

Q17:
f'(ax +b][f(c1x +I})]"

Answer:

S (ax +b}|:j'{ax +b}]"
Letf(ax+b)=t = af"(ax+b)dx =d

= [f(ax+b)[ f(ax+b)] de= ; |

_I I.ll—'l
al n+l

_ (f{ax+b]]”_' +C

a[n+l)



Q 18:
1

\/sin3’ xsin (_r+ a]
Answer:
! B 1
\fsin"t xsin(x+ea) \fsin" x(sinxcosar +cosxsing)
1

Jsin® xcosa +sin® xcos xsin o
|

sin’ x+/cosa +cot xsina

cosec’x

- Jcom+cutxsincr
Let cosa +cotxsing =f = —cosec xsina dy = di
I b
j? | air:j cusecx_ "
sin’ xsin({x+a) Jeos @ +cot xsina
L
sinc ¥ \Jr
=1
= [M‘}c

Sin

=— [EJcoscz+cntxsina}+C
sin cx

- | COSXSIn e
= — ’cnsa+ : +C
sina V sin x
-2 Jsinxcc-sawns,rsma
= - +C
sin o sin x
2 sinfx+a
== [ ] +C

sine ¥ sinx



Q 19:
sin"' vx —cos ' Vx
5]" - X <+ C0s ! \'Ir_

Answer:

xe[0.1]

Let ] = J-sm' x— cos‘l\lr_
sm'«f_+c03'xl"_

It is known that, sin”' x +cos ™ vx = g

- ] :j[g_m_l &]_WS_I .

dx

T

2

2 E
= 2| =—2cos ! Jx |dx

n’I(z C0s x]

2n 4 i
—;Ejl+dr—;1cus Jx dx
=x—ijcos"£¢c

T

Let 7, = J.ms'1 Jx dx

Also, latm-";=r = dx=2udt
=1, =2jms“ -t

2
cos” r-——I—~—dr
“afon's 5l 5]

=r]ms_]f+-|-v|’1_{

lr—l

N

=t*cos f—j -1 a’r+_|-

=t*cos'1— j

N

1
=t cos” r—— 1-t* ——sin't+sin”' ¢
2 2
. i 1.
=t cos ' f——l—t" +—sin ¢
2 2

From equation (1), we obtain

(1)



I =x—i[f2 cost—LJ1-7 +lsin"t]
2 2

n
=,1c—i xcos™ r—ﬁ I—x+lsin"\f;
n 2 2
=J:—i x[——ﬁin'I \;;]— ] +—sin™' \G
n 2 2 2
=;-:—2.vr+£sin'l x+g\4f,'c—x2 —Esin'I Jx
n 13 n
=—,1:+g[(2.'r—l]sin"\!'J‘_‘:|+E\h:—:c2 +C
T T

2x—
=Msin '-.v{;v;+g\,‘x—r2 -x+C
T T

Q 20:

1-Jx
1++/x

Answer:

1-Vx

= dx
1++x

Letx =cos’ @ = dx=-2sinfcosf db

I | 1=c050 > 5in0cosd)do

1+cosé

- _Jtang-Zsinﬁcosﬂdﬂ

"
sin
2

cos i
2

=-2.f 25ingt:nlsE cos@df
2 2



= _4‘[3“12 Ecosﬁd&'

2
=—4jsin:£v(2mszﬁ—l]d3
2 2

=—4J[25in1£caszg—5inlﬁjdﬁ

2 2 2

=_8 Sinlﬁ-mszga’3+4 :‘:inlﬁfiﬁt"’iP
2 2 2

=—2jsin39d9+4jsinzgda

=_2J-[I—c352€]d9+4 I_msgd&?

2
==2 E_SII‘[EE + 4 E_ﬂ +C
2 4 2 2
— 945120 o asing+C

_g+ 8020 5 hesC

o+ 2sin 5'21::059

:E+M~mﬂ—2m+c
=cos” Vx +41-x -y —2/1-x +C

= 21— x +cos™ x+m+ﬂ
=—2~.1'rl—_x+cns"»f)_c+ﬁ+c

—2sing+C

Q 21:

24+s5in2x
—

a

l+cos2x

Answer:
= 2+sin2x ),
14+ cos2x

o 2+2sinxcosx |,
2¢0s8” x

~ff I+sinxcosx o
cos’ x

= I[Sﬂﬁz X+ tan x}f”

Letf(x)=tanx = f"(x)=sec’ x
= |(f(x)+ f1(x)]erdx
=e'f(x)+C

=e"tanx+C



Q22:
X +x+l
[1‘+I)3{x+2}

Answer
X4 x+1 A B &

(x+1) (x+2) {x+l} (x+1) {x+2}

= & +x+1=A(x+1)(x+2)+ B(x+2)+C(x" +2x+1)

(1)

=y +x+l= .4(x"' +3x+ 2)+ B(x+2)+ {"{xl + 2::+I)
=X 4+x4+1=(A4+C)x" + (344 B+2C)x+(24+2B+C)
Equating the coefficients of x, x,and constant term, we obtain

A+C=13A+B+2C=1 2A+2B+C=1
On solving these equations, we obtain
A=-2,B=1,and C= 3
From equation (1), we obtain

X 4x+l =2 3 1

(x+1}3{x+2]_{x+1)+(x+2]+ “1}:

[ AR de=-2 ' afx+3j a:r+j _dx
(x+1) (x+2) x+] (x+2) (x+1)
=2log x+1/+3log|x+2|— L e
(x+l}
Q 23:
pl=x
tan
l+x
Answer

J/=tan™ ,fl_'rdx
1+ x

Letx=cost = dx=—sinfd@
!—jtal ’ mE (—sin@d@)

= —Itan"' 2 sinBde

= —_F tan™' tan f -5in B

_ ! JH-ginﬂdﬁ

2

|
=_E[g,{_cos€]—jl-[—cosﬁ']d&']
=—%[—9c058+ sin#]

1 1 .
=+—Hoosfd——sind

2 2

1

=—cos x- r—— 1-x* +C
2 2

=£cus'lx—l 1-x" +C
2 2

=%(xcus_]x—ﬁ)+c



Q 24:

Jﬁ[lug(x2 +1)- Elﬂng

4

X
Answer
a1 [lng(x’ +])— 2 lngx] 1l
= = [Icg[xzﬂ}—lugx‘}
x4 | '+
- 4 0g 2
X X
a1 |
= 10g[l+ xz]
1 jx'+1 | I
=3 3 0g |"|'—2
X x x
= ]: 1+ IZ lug[l+ Iz]
X X x
1 =2

Lcll+—z=f = —dv=df

A

X X
1 I 1
= J’F I|]+Flog[l+x—szx
l
=—Ejﬁlogm’r

s
=—Ejru-lng;dr

Integrating by parts, we obtain

1 ! d :
I=——|logt- |t2di— logt | |2de b d.

1 3

1 te 12
——E I'Dgf‘T— 3 df

2 2

2 3 2 |
=——|—t*logt—— |t*dt
3 o8 3-[

= ]_nglor 413
3 & 9

| k| 3
=——1logt+—1?
3 9

——lri lo I—E
3 & 3

:—I[I+ I1]2|:1ug[l+ 1,]—%:|+C
3 x ) 3



Q 25:

EeT(l—mnme
2 I—cosx

Answer:

I j:e’(]_smedr
3 l—cosx

1-2sin xcnsx
el — 22
2 2sin’
2
5 X
COsec”
= Fe" —cot— |dx
2
Letf(x)=-cot

= f(x)= —[—%cosecz %] = %cosen:z%

o= Eex(f{x}+f'[x}:|a5r

B x
i s
=—|e"xcot——e® xcot—
2 4

=—|e"x(-g? xl}



Q 26:

=i L
SINXCoOsX
£.s i

cos® x+sin’ x

Answer:

sin xcosx

Let/ = I dx

) cos’ x+sin' x
(sin xcosx)

X
4
Si=[i S8 X g4
) (cos x+sin .r)

cos’ x
tan xsec’ x
== _[ dx
l+tan'x
Let tan’ x =1 = 2tanxsec’ xdv =dr

T
when x=—,71=1
When x = 0, t = 0 and 4
_ 1 dr
1+-#
_ 1,7
—5[13" fll’

=%[tan"l—!an"0]



Q 27:

E cos” xdx
cos’ x+4dsin® x
Answer:
: cos” x
Letf = jzfdx
"oost x+4sinT x
:>.’=_[3 : cos” ¥ o
"cus‘x+4(l—cos“x]
. cos” X
=i= .[! 2 - 2
cos  x+4—-4cos x
-1 (F4-3cos x-4
== PP
34 4-3cos'x
.’=_1 L34—3ms:xdr+ 1 ]-1 4 :
3 4—-3cos" x 34 4-3cos”
- [Fra+ L[p dseex
3 34 dsec x-3
1=t X
B | -‘4(]+tan‘x)—3
2 & 2sec’
:>f=—£+—12 ﬂﬂb-:’
6 3% 1+4tan” x
Consider, [f 2506 f
|+4tan” x

Let 2tanx =7 = 2sec xdy =4t

X= =

T
when *=0:7=0 504 when 2’
= 2sec’ x . dt
= | dy =
L 1 +4tan’ x -[JIHJ

fin]

= [t,an () —tan 1{[1}]

Therefore, from (1),we obtain

n 2= T T =
[=——4+—| = |=———=—
[§] 3[2} 31 6 6

dx



Q 28:

_‘; sin x + me
WJsin2x

Answer:

x s
, SInx+cosx
Letl = J;J—dx

5 w/sin2x

(sln X+cos x]

& ,II'—{ Hmlx

sin x + cos x
& \—(~1+1-2sinxcos x)

wH

=1

[Hin X+ cos x]

dx

:”:'?\[1

e : (sinx + cos x ) dx

6 ,j] ~(sinx—cosx)’

.2 2 .
- (Sll'l_ x+cos” x—2sinxcos I)

Let (sinx—cosx)=t = (sinx+cosx)dr=dt

1-43

T
S [TJ
When and when

B
1!: :.:
B
=i (1) -2
1

x:E’I:[EJ
3 2

1

As \/] (1) - Ji—p » therefore, 2 is an even function.

It is known that if f(x) is an even function, then [ fx

Jdv =2 [ f(x)dx



Q 29:

[
S i

Answer:

l.etfzfﬁ_f

i r | ( l+r+\/_)
[ Woz—z) (iexva)

=fﬁ+~rdx

) l+x-x

= Imcfﬁ_[v‘_c&

L] 0]
=§|:(2)3~l}+§[l]
=§(2)§
_2-22

3

_42
3

dx




Q 30:

.
SINX+COs5X
[ sinx-cosx

9+16sin2x
Answer:
* §in x + cos
LCII:I" T_ : xc.r
0941652y
Also, let sinx—cosx=1 = (cosx+sinx)dy=dr
When x=10, f =-1 and whenx=§,.r=ﬂ

-
= (sinx—cosx)” =/
= sin’ x+cos” x — 2sin xcos x =1°

= 1—sin2x =/

=sinlyx=1-/
o di
f_j- '9+Iﬁ(l—i:)

" dlf
_J|9+15—1ﬁs2

ot di e el
_J|25-1512_I1(5)2_(4;)2

|
]

= ] { log
41 2(5)
=$[Iog(l)—log

S+4dy
5—-d4

=—Tlog®



Q 31:

_[‘3 sin 2xtan ' (sinx)dx

Answer:

] T
Let/ = Illsin 2xtan” (sinx ) =L—’25in.rcos,rran '(sinx)dx

Also, let sinxy =1 = cosxdy =l

When x=0.7 =0 and when x = % =1
:,;f:z_[]l.-tan" ()t (1)
Consider jr-mn".rdf:13n";-fm’f—f ‘:(lan":)j;m}m
ol
:mn".r-'r—-—j%-—_m
2 1+¢- 2
Frant 1 et +1-1
=l
2 -1
=rtan .r_ljmwl |1¢..'.r
2 2 29141
3 -l
=,r tan ,r_l {4+ —tan Ly
2 2

. |
1 ) Fetan'r o1
:;»j {-tan ’r:ﬁr:{———+—tan 'r}
0 2 2 2 ,
1= T
=—|[Z_1+2
24 4

_I '.rt_l _n_l
212 |4 2

From equation (1), we obtain

PR L
4 2| 2



Q 32:

; xtanx
j" T
secx+tanx

Answer:

J.tan'c
Let = ol
‘ -['_su::«ﬂan:« (}

_,:L‘{ (ﬂ-x}tﬂn(ﬂ_x}x]}dx (L:f(-"-':ldx=L:ff{ﬂ—x]ci\')

sec(m—x)+tan(m—

. j —x)tanx
(secx + tan x)

(m—x)tanx
v

-2

== j h
secx+lanxy

Adding (1) and (2), we obtain

2 = -[v Tlanx dr

‘secx+tan x
51N X
= 2[ = T:ITLJ\
] sin.x
_'_

COsx  COsX

=sinx+1-1
=2/ =nr—_dx
Vol sinx

=20 =n[lds-x| H;mxm

=2 = TI:[X]: —ﬂf ]_Siﬁ'*‘dx

cOsT X

=2 =n —:tf(sec: x—tan xsec.x )dx
=2/ =7 —nftan x —secx]

=2/ =7 —n[tan m—secn— tan 0 +secO]
=2 =n" =z 0-(-1)-0+1]
=2f=n"-2n

=2 =n(rx-2)

s
::-I=;[n—2]



Q33:

[[Jr=1+x=2|+}x=3]ax

Answer

Let 7= [[fr=1|+[xr—2]+}x~3]dx

= 1= [fe-t|de+ [|x—2de+ [|x—3pn

I=1+1I,+1I, (1)

where, I, = [[|x~1[dx, 1, = ['|x~2|dx, and I, = [ |x~3|dx

1= [|x=1[ax
(x—1)z=0forl<x=<4
o= f{x—l}dx
a 4
=1 =|:x——x]
x |
] 9
::r.fl :|:8_4_5+I:|:§ ...{2}
I, = [|x-2|ds
y=2z0for2=x=dandx-2=0forl=sx=<2
o= [(2-x)de+ [ (x-2)dx
2 2 x 4
::u',:lzx—x—] +[x__2x}
- 2 1 2 2
::-f,:{4-2—2+l}+[3-3-2+4]
) 2
] 5
[L=—42=2
=1, 2+ 5 (3)
L= [|v-3ax
x—3z0for3=x=dandx-3=0forl=x=3
wq= [ (3-x)de+ [ (x-3)dr
-3 1 4
:‘.»I‘:[Ex—x } +[x——3x}
’ 2 | 2 X
:>13=[9—E—3+l}+[8—lﬂ—2+9}
2 2 2
=1, =[6-4]+ LN .(4)
: 21 2
From equatons (1), (2), (3), and (4), we obta n
9 5 5 19
I=—+=+=—=—

222 2



Q 34:

[ 2102
———="+log=
R(x+1) 3 83

Answer  Let/ = _qu
x (x+1)

Also, let '_y—|-:.45.+._B_1.+ c
¥(x+1) x x* x+l

= 1= Ax(x+1)+B(x+1)+C(x*)

= 1= Ax’ + Ax+ Bx+ B+ Cx’
Equating the coefficients of x? x, and constant term, we obtain
A+ C=0 A+B=0 B=1
On solving these equations, we obtain
A= 1,C=1,andB=1

1 -1 1 I

RO x 2 (x40

I I
=1= f{—;-ﬁ- =t (x+[)}air

3

:[—mgx—éﬂog(ﬁl)]
s
=lug(%]-%*|ﬂg( 2‘)""

=log4-log3-log2+

1

-1

2|k

L.

3
=10g2~log3+§
| [2} > ‘
= | i +_,
e 3 3
Hence: the diven result is Proved
Q 35:
f.ws.""(it =]
]
Answer

Let/ = -E.re"' dx
Integrat ng by parts, we obta n

I=x[edr- E{(%(f}] Ie"dt}dr
=[xe*] - [edx
=[] -[<]

=e—e+l

=1
Hence, the given result is proved.



Q 36:
flx” cos* xdx =0
Answer:
Let/ = [ x cos' xdx
Also, let f (x)=x"cos" x
= f(-x)=(~ } cos’ (—x)=—x"cos" x =—f(x)

Therefore, f (x) is an odd function.

[' f(x)de=0

It is known that if f(x) is an odd function, then +=
Sl = .r| " cost xde=0

Hence, the given result is proved.

Q 37:

_[3 sin” xdx =
il

Answer:

Letf = _[f sin’ xdx

4 =2 .
I = -[ sin” x-sinxdy

= I —cos” .1 sin x dx

~ - » a
= _f_—'sm T — jf cos” x-sinxdx
1)

T i cos x |2

Hence, the given result is proved.



Q 38:
[*2tan’ xdx = 1-log2

Answer:

Let/= J’_jman-‘mr

X 18
I= 2L* tan” xtan xdx =2 I* (sec’ x- l)tan xdx

" n
= 2'[: sec” xtan me:—Z'[_4 tan x dx

n
i

2. |4 1
= 2[teme] +2[logcos x|

]

=I+2[lugc0 1::—lc'gr.:'::as()]

1
—I-+2|:I0gﬁ-logl]
=l-log2-logl=1-log2

Hence, the given result is proved.

Q 39:
J:sin" xdy= . -1

2
Answer:

uzfzfsin".rdx
== _Esin"'_r-l-dt

Integrating by parts, we obtain



Iz[ﬂin']x-x]:}—‘[:ﬂ{ll_j-xdx
e
TSIH I:I + = -[:r
x°

Let1 — x> =t0 —2xdx = dt
Whenx =0, r=1 andwhEnx:I,r:{}

/= |:xk.1n 1 _lﬂ dr

= [.rsin x]n +5[2vﬂl
=sin”"' {l }+[—\ﬁ:|

==

2

Hence, the given result is proved.

Q 40:

Evaluate _Cef'hdx as a limit of a sum.

Answer:
Let ] = .[:e:_“dr

It is known that,

ff("f)“k :(f’—ﬂ),l,i_ﬂ%[f{ﬂ}+f{a+h]+...+

h—a

Where, h=

n
Here,a=0,b=1, andf(x)=¢"*
10_1
nooon

=h=

f(a+(n-1)h)]

w [e P ar=(1-0) |iml[_f[n]+ F(0+h)+ .+ f(0+(n=1)h)]

A—ra H

. I 3 ~ 2-Yn-1
:I1rn—[e‘+ez S "ﬁ']

= §p



= lim—| & ll e et ey e

n—swm gp L

=lim—| ¢’
.rl—r'-f‘n

k]
:Iirnl e I-e RJ
M l-e "

] e’ ]—e'j)
=lim— ;
o gy -
”n

I ; - is equal to
e +é

A. tan ' (e")HC




g, tan '(e ")+C

c. log[e" —e "] +C

D. log[e" +e ")+ C

Answer

Lf:ﬂ=j d dx‘:jfx dx

e +et e +1
Also, let ¢" =t =" dr=dlt
clt
S = -
1+
=tan '1+C
=tan' {e” ) +C

Hence, the correct Answer is A.

Q42:
cos2x .
J‘—,_dx is equal to
(sinx+cosx)
-1

 —
A. SINX+Cosx

B. log|sin x +cos x|+ C

C. log|sin x —cos x|+ C

1

D. —m——=
(sinx+cosx)



Answer:

]_et,f:LxT

(cm‘.x +5in x]‘

2 =2
COs X—51n X

[wsx+ s1in x]:

- j-(cosx +sinx)(cos x —sin A}

(cosx +smx}

dx

Cosx —siny
Icm+5inx
Let cosx+sinx =1 = (cus‘._r—s.in x]a’x: clt

a’.‘
|r
=log+C

o=

=log cosx+sinx +C

Hence, the correct Answer is B.

Q 43:
If f{a+b—x]=f{x},then -[:x"r(x}dris equal to
a+hff h—x
A.
a+hff h+r
B.
b—a
5 [ £(x
a+b-[*f e
D.
Answer:

Let7 =[x f(x)dx (1)



%
sure !

I =r(a+b—.r)f(a+b—x)dx

=[= J‘:'(m-b —x) f(x)dx
=>I=(a+b)[ f(x)ax -1 [Using(1)]
> 1+1=(a+b)[ f(x)ds

=21 =(a+b)[ f(x)dx

== (HTH’JIT f(x)dx

\

Hence, the correct Answer is D.

Q 44:
The value offtan '[ ar . de is
) l+x—x"
A. 1
B.0
c. 1
"
4
Answer:
Letf = ftan"( x| -,]Lit‘
) I+x—x"
x—(1-x
=J= ftan"' r—(~—x)- dx
! 1+ x(1-x)
== _E[:an"x—lan"[l—x)]dr (1]

== [[tan" (1-x)—tan" (1-1+x)]dx

= 1= [[tan™ (1-x)—tan "' (x) ] dx

= 1= [[tan™ (1-x)~tan ™! (x) Jix -(2)
Addng (1) and (2), we obta n

ar= _E(tan"x+tan"(!—x)—tan"(l—x)—tan" x
=2I=0
=I=0

Hence, the correct Answer is B.

('[_f’f(_t}dx = ij[a+ b —.r)dx)

tus
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