Class XII Chapter 7 - Integrals Maths

sin 2x

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

i{cns 2x)=-2sin2x

dx
—=s5in2y= li(cm; 2x)
dx
. Fo A
Co8in2x = i ——cos 2y |
dvl 2 J

. . 1
sin2x is ——cos2x
Therefore, the anti derivative of

Cos 3x

Answer
The anti derivative of cos 3x is a function of x whose derivative is cos 3x.

It is known that,

7. .

f—l::.‘;ll'l 3.r}= 3cos3x

dx
1 &, .

= Ccosdx = {51113.1.']
3 dx

. d [1 . 3
Se0s3xy=—| —sin3x

efx J

N
cos3x is —sin3x
Therefore, the anti derivative of
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d ;oo 2
EEL J=2r:‘

Therefore, the anti derivative of 2

(ax+b)

Answer

A

(ax+b) [a_t+h]|'.

The anti derivative of is the function of x whose derivative is

It is known that,

il:a.r i .’J}; =3a( ax + h}l
dx '
= (ax+ h}1 :Li{ax | bj‘:
' 3a dx

a dil 43

Sax+b) =—| —(ax+b
( } cir[Ec:{ ) ]
[frx+|")]|'1 is L{J:J'J:+.FJ}1

Therefore, the anti derivative of 3a

sin 2x — 4e™”
Answer

sin 2x — 4e™
{ ) is the function of x whose derivative is

The anti derivative of
{sin 2x —4::3"]

It is known that,
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{
daf 1 COs lt—;e” ) =sin2x—4e™

dx
{sin 2x—4e” ) [__CGSE"__U 1]
Therefore, the anti derivative of is .

Question 6:

f[4e3 "1

Answer

j‘[éhe'1 "+ 1

=4 Ie“ v + J]d.r

4[‘?.\.t ]+I+C
3

= 49"” +x+C
3

Question 7:

I.r’ [I—J{Lj dx

5 1
I.r []_x_j,{ir
= {x:—l]aﬁ:
= j.r:d.r— jld\:

=X _yicC
3

Question 8:

ﬂaxz +hx+ c]u{t

Answer
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ﬂaxz +hx+ c]u{t
=qa Jx"dx +b jxdx +c II e

= a[i] b[x—_J +ex+C
3 2

ax’ by’ .
= T+—+4:?::.'+1L.

Question 9:
I[Ex3 +€*]u¢t

Answer

'[[23:2 +e )dx

=2 I.r:dx + J‘e”dr

:2[£}+e" +C
3

= 2_'r"'+r3’“'+1’.:‘
3

Question 10:

f—é}zdx

= jxa’x+ j%dx -2 II e

= +logl|-2x+C
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Maths

Question 11:

Ixj +5x° - 45}5{

]

X

Answer

- v

o +5ct -4
=
= J{x+5—4x':)dx

= J'mfx+5_[| .dx—4jx'3.s£r
EESP 4["_I ]+c
2 -1

=X el
X

Question 12:

J-r +3r+4

Answer

o +3x+4
ik
e

5 | 1
= _[(.rj +3x? +4x E}ci'r
3 |

T 3 + I +C
2 2
3 I

Ta2x 4842 4C

| =

-l

~4|M ~=,1||x.1 [

7

Xt +?T +EJ§+L
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f_'r' —x° +I_1dx
x—1
Answer
I.‘r' —x° +I_1{.ﬁ'
x—1

On dividing, we obtain

= J{ X+ l]d.r
= J.‘r:d.r + Jldx

:£+x+(.‘
3

I{I —.T]x-'r;u’.r

Answer

I{I —.r]x-'fzu’.r
/ ERY

= _ﬂ Jx—x? Hr
L g

= J-x':-‘n’x - Jx;dx

L]

=375 tC
2 2
2 ! ’
=—x?==x*+C
3

I«J’;(Jx” +2x+3)dx

Answer
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Maths

j‘w'";(‘?x: + 2.r+3}dx

5 i 1
= J(Exz +2x? +3x7 ]ﬂ’x

= SIx;dx + foidx + 3Ix*icir

_ J(': - _‘{'2
3 7 +2 3 +3 3 +C
2 2 2

3 3
3

0t e
7 5

Question 16:
j‘[lx— 3cosx+e" )y
Answer

I[Z,t—,‘rcosx +e‘)dx

=2 I.m‘x -3 Icos xelv+ J.e'T dx

-

:%—3{sinr}+e"+(ﬁ'

=x'-3sinx+e +C

Question 17:
j'[zf —3sinx+ S\G)dx
Answer

j'[zf —3sinx+ S\G)dx
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Maths

=2 J-xzdx—E sin xelx + ijlldx

[

:zji—B{—cosxﬁS % +C

2

:Exj +3cosx+ gr +C

Question 18:

Isec x(secx+tan x)dx

Answer

Isec x(secx+tan x ) dx

= j( sec’ x+sec xtan x) dx
= Imz xdx + _[scc xtan xdx

=tan x +secx+C

Question 19:

5
sec” x
[ g
cosec x
Answer
sec” x
f —dlx
cosec x
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Maths

1

]
_ jmsl. X

sin” x

dx

=2
jsm X
cos” x

= Itan] xely
= I(sec: x—l].-.ir
= j53c3 xdy — J] dx

=tanx—-x+C
Question 20:
2-3sinx
(RS g
cos” x
Answer
2-3sinx
[A3sing g
cos” X

2 3sinx
= - — |
cos™ X Cos X

= jE sec” xdx -3 j-lan xsec xdx

=2tanx —3secx+ C

Question 21:

5%

The anti derivative of

1 1 .
I .
X*+2x*+C x+—x+C

(A) 3 (B) 3
3 1 i 1
z.r1+2x3 +C 3.r1+ x*+C
(c) 3 (D) 2
Answer
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Maths

{ 1 A
\E+—de
W

= j:r;ca’.'r+ I.‘r ;a’x
3 1

; _1.2
=—4+—+C

1

2

3 |
¥ +2x*+C

Hence, the correct Answer is C.

i_;"{x}:%‘x" —
If dx X" such that f(2) = 0, then f(x) is
cal120
(A) 8 (B) 8
4 1 129 s 1129
X — X ——
(C) X § (D) X 8
Answer
It is given that,
d ., 3
— flx)=4x ——
dlx j{ } x!
4x 34 :f{r}
~Anti derivative of X
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Maths

ey = [at_3
..j{.r]—jﬂlx r_.u{n:

Flx)=4|x'dx —:ij(:x."4 e

() —a ) grl'_j C
o) o{5)
flx)=x"+ 1} +C
x
Also,
f(2)=0
4 I
L (2)=(2) +—5+C=0
(2)
:-16+1+C={]
8
:;-C:—[Ifwl]
B
C=—I29
8
o _129
f{x]—x +x} A

Hence, the correct Answer is A.
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Maths

2x

1+ x

Answer

Let 143 = ¢

“2x dx = dt

-
— .,.r“ dy = Il et
1+ x° /

=logr|+C

log |l +.r"|+L‘

log(1+x")+C

(log x)
X
Answer
Let log |x| =t

ldx = dt
.X
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Maths

= jM dx = jr:dr

X

]
x+xlogx
Answer
] 1

x+xlogx B x(1+logx)

letl +logx=t¢t

ldx =dt
X

1 I
= | ———dv = |-dr
I.r{l+]ngx} ' -[rf

=log|t|+C
=log|l+logx|+C

sin x - sin (cos x)

Answer
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Maths

sin x - sin (cos x)

Letcosx =t

& —sin x dx = dt

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

=cos(cosx)+C

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

Answer

sin (ax + r‘J)C(JH{ﬂJ{ Fh)= 5

Let 2(ax+b)=1

. 2adx = dt

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

. ISiI12{aT+h]dr= 1 J-sini dr
2 2 2a
= 4Iu [—cnﬁf]+f,'

=_—]c052{m‘+h]+{1
4a

ax+h

Answer
Letax+b =t

= adx = dt

=— {m‘+h]; +C
a

Y
xJx+2

Answer

Let (x+2)=1
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Maths

o dx =dt

= j-.'i.'\"l.r + 2 = J[! -2) Jedi

i 1
A2

\

= jfidf—EII-ldr

i £? )
L § L e
3

2.

5 L]

#'—4:-' +C
3

5
2
2
5
2

:5{x+2}£—%{x+2]3+c

425
Answer
Let1 +2x° =t

~ 4xdx = dt

Page 16 of 216
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= j‘xv'l +2x dx = j@
1 |
=3 jr-dr
3
:l .rT— +C
]
2

[4x+2}u‘x: +x+1

Answer

Let X" +x+1=1

~(2x + 1)dx = dt

de+2}*¢.1:3 +x+1 dx

= J‘z«’?m
= 2_[\5:,#

\ 2
4/, >
=§(_r +x+l] +C
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Maths

1
x—x
Answer

B 1
eV Jx(dr-1)
Let (J;—I]::

L 2x

de =dlt
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x - (:F—4]
[mcﬁx-j 7 di
4
=ﬂ\J{—\ﬂ}1r
A

!i:
I
L2)

(1) -8(¢): +C

+C

L%} MMLH "'I‘J,
|
e

1 1
-7 =8t +C

1 (t-12)+C

id | a3 Lol | D L | B3t b3

x 4]';'(_~r +4-12)+C

—_—

<

_r+4[x—8)+if

{.\"* - I]-‘ x

Answer
Let ¥ —1=1
2 3xtde = dt
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Maths

= J‘[.lj - lll Xdx = I{l - 1}1 x - xidx

1

=Jf—‘ {:+1)?

3

X

(2432
Answer
= 9x%? dx = dt
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Maths

Question 14:

L
x(logx)
Answer

Letlogx =t

Yav=ar
O o

1 g odt
= e iy

logx)"

lr |

1=m

] |~
=—( ng} +C

(1-m)
Question 15:

X
9— 4y’
Answer
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Maths

& —8x dx = dt

-1 .
=—log|r|+C

- A
=—log ‘}—4,r'|+(.

I+l

e
Answer

Let 2x+3=1¢

& 2dx = dt

- 1
= ™y = J(erd!
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Maths

X

e‘:
Answer

Let ¥ =1

« 2xdx = dt

= j‘%dm =% _[ldlr

= % j-""c.’r

A

tlli;ll ! x

1+ x°
Answer
Let tan ' x =1

! —dv=dt
4 x

Page 23 of 216
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Maths

= JT+ = dx = je‘dr

=e +C

={_JI:J.I'I X +El

e 1

e’ +1

Answer

et 1

e +1

Dividing numerator and denominator by €, we obtain

(-

. o X
e ¢ —e

[:'L":l +]} - L’:' + e x

i

e

Let L).‘i’ I {_J_'t :r

' {e*—e *]drzdf

e
f
= Iog|r +C

=logle® +e |+ C
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Maths

P _ g2
(_IZI.' te Ix
Answer

Let E:.‘: | e—].‘r =t

. (2(3’1 - 2e :")dx = ¢t

32((??"—.*' dx dt

> [ e e Lo
zsz

:%Iog|r|+(,‘

i

Ix -1 ~
e e |+ 0

tan’ (2x-3)

Answer
tan’ (2x—3) =sec’ (2x-3)-1

Let2x -3 =t

& 2dx = dt
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Maths

= [tan’ (2x-3)dx = [[(sec? (2x-3))-1dx
- o f
= Joee ra - fiax
=Etan.r—x+(,‘

=lzt£m{2x—3:}—r+ff

sec” (7 —4x)

Answer
Let7 —4x =t

. —4dx = dt

Isec3 (7 —dx)dx = Tl jsec: tdt

:?{Hﬂf}-l-{\

-1
= " tan(7-4x)+C
2 n( x)+
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Maths

1

A=y

dy = dlt

Question 24:
2cosx—3sinx
6eosx +4dsin x
Answer

2cosx—3sinxy  2cosx—3sinx
Ocosx+4sinx 3{3c¢15x+25inx}

Let JCOSx+2sinx =t

(-3sinx+2cosx)dy = dr

j-Ecos:c—}sinx dr = E
Geosx+dsinxy 2t
1 ¢l
= _[ra'r
:llu |f|+C
5 g

1 . :
= log|2sinx +3cos x|+ C

-
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Maths

cos” _1'{] —tan x]:

Answer

2
1 sec X

cos” x(1-tanx)” (1-tanx)’
Let (1-tanx) =1

sec” xdv = dt

:J- sec” x = —_u’r
(1

—tanx) r
=—_[: “di
I
=+=+C
t
(1—tan x)

cosvx
Jx

Answer

Let\"{;_‘r

L.rir =dt

L Wx

Page 28 of 216
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Maths

—
i

WX

cos/x
=]

dr=2 Jcos it

=2sini+C
= 2sin/x +C

Jsin2x cos2x

Answer
Letsin2x =t

. 2cos2x dy=dr

= |4/5in2x cos2xdx = l _[J; dt

2
h

+C

3|

B $2

b |

3
\ 2
:1r5+C

3

1 -‘
:E[sinz_r}-‘ +C

Cos X
VI+siny
Answer

Let | tsinx=¢
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Maths

. COS x dx = dt

j‘ Cosx _Jﬂ
\,|'1+5111r - \.'";

-l'_
=—+C
I
pi
=2 +C
=2J1+sinx +C
cot x log sin x
Answer
Let log sinx =t
— ——cosx dy=df
sin x
Socotx dy = dt

= |cotx logsinx dy = _“.r dt

T

(logsinx) +C

5in x
|+ cos x
Answer

Let1l +cosx =t
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Maths

& —=sinx dx = dt

:”J- sin x {‘!T:J_d_.r

| +cosx ¢
=—h%d+C

=-log|l +L‘{}5x| +C

sin x
(1 +1.:us.r}:
Answer

Letl +cosx=t

& —sin x dx = dt

| +cosx

5in x dh= _i:*
= Jicossy 7

= —+C
1 +cosx

|
| +cot x

Answer
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Maths

Let{ = ;dx

l+colx
B 1
B COS X
1+
SN X
sinx
=PT___ﬁk
BN X4 COs8X
2sinx

L2y g

2 sinx+cosxy

dr

l I[sinx +C0% x] + (sinx—cus x]

2 {ﬁin_r+::n:-:x}

I‘sl'lf'l X =C05 J('
:—ﬁd —j
5in x +Cos I

:—{x:l+l J-mnx—cnﬁx !

2 2 7sinx+cosx

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

l=24 : j_(dﬂ

2 27 ¢
= %-%Iug|f|+{?

x_1 log |Si]'l x+cosx|+C
2 2

Question 33:

1
|—tanx

Answer
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Maths

Let ! = ;dx
l—tanx

1
smnx
1—
COs X
_ "‘ COSX r
COSY=58Inx

1 2cosxy »

2 COSX—SInX

1 I[cusx—sin x] + [cusx+ sin x]
=— X

2 {cnsx—sin x}

COSX +sinx
<L frae L sz esing,
COSX —5Imx

_J:+1 COsX+sinx
2 2J¢cosx—sinx

Put cos x — sin x = t = (—sin x — cos x) dx = dt

=24 : j_(dﬂ

2 2 f
= %-%Iug|f|+{?

—%Iug|{:nﬁx -sinx|+C

*
2

Question 34:

yian x

sin xcosx

Answer
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Maths

Let [ = —d

311"! XCosx

r XC0s X
—J- X

sin X cosxxcosx

T ———C A

_J- tan x
lan xcos™ x

J-scc Xy

WJtan x

Let tanx=¢ = sec’ xdv=df

dt
= 1—=
}7
:2«f?+{,‘
=2Jtanx +C

Question 35:
(1+logx)’
X

Answer

letl +logx =t

l dx = dt
O .

- j'w dx = Jrldr

X

=L+|:
3

1+logx)’
{+2gf]+c
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(x+1){x+logx)’
X
Answer

(x+1)(x+logx)’ z[ﬂl}(“ log x) :[]... |

X X

2

W{X Flog x}"

X

Let (x+logx)=1

oo
Ll +—]d.1: =df

X

1) 3 .
= [ 1+— |(x+logx) de= |rdr
j'[ rJ[r ogx) dv I
1
:L+C
3
|

= §{x+logx]3 +C

x sin(tan ! ,rq]
]+ "
Answer

Let x* =t

o dx3 dx = dt
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x* sin(tan”" x* | .sinftan”'¢
::»f ( . )drz I ( - )a’; (1)
I+x + 1+1°
Let tan 't =u
1
—dt = du
S+
From (1), we obtain
wsin(tan” ¥ )de gy
I T =— Ism u du
1+ x 4

= l[—msu}+ C

= 2 cns{tan" !}+C

- _—Icos{tan" xt }+C

Question 38:

k! ¥
I]l}x —|I-“|'|:| I(ig"mdx
X +|U equals

(A)  10"=x"+C (B) 107+x"+C
() (107 -x") +C (D) log(10"+x")+C
Answer

Let X" +107 =t

(10x"+10" log, 10) dlx = dit
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Maths

31‘10'{ +10" log, 10 = J‘a’{
K107 !

=logr+C

=log (10" +x")+C

Hence, the correct Answer is D.

I v

sin” xcos’ X equals
A, lanx+cotx+C
B, tanx—cotx+C
c. tanxcotx+C
p. lanx—cot2x+C

Answer

dx
lLetf = J_|—_I
SiN- XC0s™ X

|

= Iﬁf

sin” xcos” x

sin’ x +cos’ x
= [P

517 XC0s™ X

J‘ sin’ J cos’ x "
= —f

"'\'l]'l T."CO"; x "““ XocosTXx

= fsec“ el + Icosec‘.m’x

=tanx—cotx+C

Hence, the correct Answer is B.
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Maths

Exercise 7.3

Question 1:

sin” (2x+35)

Answer

—Ul152[21'+ 5] B 1 —c:15[4x+]0]
2 2

I—cus(;xHD}Jx

:%j-] dr—IE jc;m[4x+1ﬂ] e

inf{4x+10
zlx_L[MJH;

1
sin” (2x+5) =

= Isin’ (2x+5]dx = I

2 2 4

=L Ldin(ax+10)4C
278

Question 2:
sin 3xcosdx
Answer
. 1. ;
sin Acos B :—{sm[A + H] +sm{A— B]}
It is known that, 2

Isin 3xcosdx dx =% j{sin (3x+4x) +sin (3x - 4x)} d
=% I{sin Tx+sin (—x)} el
:% I{sin 7x—sinx} dx

| 1l r.
=— |sinTx dv—— |sinx dx
2 2

- l[ —Los ?x]—l{—cos x)+C
27 )2

—cos7x cosx
= + +C
14 2
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Question 3:
COS 2x cos 4x cos 6x

Answer

cos Acos B = l{CDS{A-i- B}+cns[_4—3]}
It is known that, 2

juuszx(uusﬂfxcusﬁx]cfx = _[u:us}!x{l foos(dx + 6x)+ cos(4x - 61}}} dlx
I wsixmslt}x+¢052xum(—?x}} dx
cos2xeosllx+ cos” ’Jr} e

{
{
H] s(2x+10x)+cos(2x-10x }} [%H dx
(

cosl 2y +cos8x+ 1+cos4t} dx

f—

]

f—y

R
T2
1
2
1
2
1
4
1
4

sinl2x  sin8x sin 4 .
+ +X+ +C
12 8 4

Question 4:
sin® (2x + 1)

Answer

et |7 Isin"' (2x+1)

= j-sin"(z_rH}dr: fsin’[2x+l]~s[n{2x+l}dt

= I(I —cos” (2x+1))sin (2x+1)dr
Letcos(2x+1) =1
:::—25i11(2x+]}ci‘r=dt

= sin(2x+1)dx = dt

.

Page 39 of 216



Class XII Chapter 7 - Integrals

Maths

- 2x+1

=—I{CGS[2I+I]—M}

2 3

_ —cos[2x+[}+005' {2x+”+(1
2 i

Question 5:
sin® x cos® x
Answer
Let 7 = |sin’ xcos® x-dx

= IcosF x-sin® x-sinx-dv

3 2 .

= Icus :r:{l—cos x}smxdx
Letcosx =1
= —sinx-dy = dl
=1 =—Ir"[|—r’]d.-.‘

=—ﬂr“—:’]dr

4 ]
=—["——’—}+c
4 6

g e o
_ cos J_Qﬂbx +C
4 6

6 4
cos"x cos x
== +C
6 4

Question 6:
sin x sin 2x sin 3x

Answer
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sin Asin B = l{cos{ A- B} —cns{_»a‘ + H]}
It is known that, 2

jsin xsin2xsin3x dy = J'[sin x-%{ms{Ex—Bx}— ms[2x+3x}}} e
=%j-{sinxcns[—x)—sinxms Sx] dx

= lj-{sir'nxu::«cr:wr—sin xcosSx) dx

| ¢sin2x
_ZI 2

= &[_CGES 2I:|_%‘|-{%Sin [x+ 5I}+Sin [x_sx)} dr

dx—i sinxcos3x dy

=—m52x_lj sin 6x +sin(—4x)) dx

8
—cos2x 1 [ oS {Sx cos 4::1

+C

8 4
—cos 2x ][—LUEE!‘L‘ {.-0':.4.1'}

8 3
1| cos ﬁx cosdx
8 3 2

+C

- mzr}c

Question 7:
sin 4x sin 8x
Answer

sin Asinﬁ':lcns{/‘f B} cns(A ; B}
It is known that, 2
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_[sin 4xsin8x dx = H%cosﬂx—ﬁx] —cos (4x + Bx}} dx
= % f(ms{—rix] ~cos| Zx] dx

= % _ﬂms 4x—cos12x) dx

a9

_l{sindx sinlzx}
2| 4 12

Question 8:

l-cosx

|+ cos x

Answer

l+cosx

-

251N
1-cosx L =X - X
= 25m‘;=l—cnsx and Ecns‘;=1+cusx

B Al

Question 9:

COs X

|+ cos x

Answer
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cos® X —sin ¥
— 5
COSX I . | L X
= 2 2 [cos:«-:ms‘ —sin” 5 and cosx=2¢08" —I}
l+cosx 2c052 2 2 2
2
1 L X
=—|1-tan"
2 2

COs X

— iy = lj[l - tHnl'—T}i\'
2 2

-[] +C0S X

:lf[]—sccziﬂ}m
2 2

1 4 X
— 1 e capt |y
—2_[[_ S0 2}1.1

¥

] tanr}
=—|2x-— = |+

2 1

2
= ¥ —tan % +C

sin* x

Answer
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Bl F . . J
Sll'lII xX= H-lI'I‘Z xrsm-x

B []—cnsix)[l—cns?x]
2 2

] -
= —[l —cos 2x)
4

1 4
= —[l +eos” 2x—2cos Ex]

l+[$]—2mszxj|

l l+l+lcns4r—2c052x}
4, 2 2

1

4

E+ la.:i::rs-'-lx —2cos Ex}
2 2

Iﬂin"xdx:l E+l(:lns;d‘-.'r:—2:::15;2.1r ax
442 2

13 I(sin4x] 2sin2x
=—|=x+— - +C
4[2 21 4 2

1 sindx . )
= —|:3x+ a —2sin Ex}+ C

8
3 1 1
=—r——sin2x+—sin4x+t‘
8 4 32
Question 11:
cos* 2x
Answer
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-

cos’ 2x = (cosz E_r]

_(1+cosdx :
2
| - -
=—[I+-:os 4x+4c054x]
4
[ 1 +cos8x )
== |+(—XJ+2L"H$4_‘L'
41\
Il 1 cosB
=—|1+—+ x+2cos4x
4 2
1[3 cos8
S x+2cm‘.4x
4|2 2
3 cos8x cosdx
3 '[c:ms4 2x dx:J(—+ + ]u’x
8 8 2
3 sin8x sindx |
=—Xx+ - +C
8 a4 8
Question 12:
sin ¢
1+ cos x
Answer
2
. X X
o 2sin " cos
sin” x [ 2 2] . A S , X
-+ oos = 2 sinx=2sin—cos—:cosx=2cos ——1
+cosx 2(:(:931 2 2
2
i 4sin’ ;u}sz ;
2cos’ ¥
2
3 X
=2s5in" —
2
=l—cosx
sin’ x
dv= |(1-cosx
I|+m5x J-( ]dx
=x—sinx+C

]

Page 45 of 216



Class XII Chapter 7 - Integrals Maths

Question 13:

cos 2x —cos 2er

COSY—COS
Answer
—2sin 2x+ 2 sin 2X-2a . )
c0s 2 —cos 2ar _ 2 2 {ces(.'—cos D250 CHP g € —!_J}
COS X —COS oF X—o 2 2

. X+t .
—231n i
2 2

sin(x+ e )sin (x - )

:. X+ ) . X—ex
gin s11l
( 2 ] [ 2 ]
. X+ax X+ . X—x X—ir
Esm[ ]ms( J Zsm[ ]ms{ ]
: 2 2 2 2
- . [x-lrch. (.‘(—EX’]
5in sin
2 2
(.r+af] [_r—rx]
=4¢os cos
2 2

X+ xX—or X+ x—o
= 2| cos - +Cos -
[ [ 2 2 ] 2 2 }

cos(x)+cose |

=2
2

Cosx+2c0sa

cos 2y —cos 2o
j fix:_[2ctrsx+2mﬁrx

COSX—COos5cx
= 2[sinx+xc05a]+C

Question 14:
COSX—5inx
1 +sin2x

Answer
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Cosx—sinx COS X —8inx

1+sin2x (sin! _r+cnszx)+231'nxmsx

[sin3 x+cos’x=1; sin2x= Esin,xcnsx:l
~ cosx—sinx
=3
(sinx+cos x)
Let sinx+cosx=1¢

" (cosx—sinx)dx =dr

jwbx bm ,“ _cosx-sinx sin x
I +sin2x (sin x+cos x}
ﬂ
!2
=jr‘3a’r
=-1'+C
1
:——+C
!
:_—]+C
Sin x +cos x
Question 15:

tan’ 2xsec2x

Answer
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tan” 2xsec2x = tan® 2x tan 2x sec 2x
= (sm:2 2x— l)tan 2xsec2x
= sec’ 2x-tan 2xsec2x — tan 2xsec?
J-ran': 2xsecy dv = J-s.f:a:,2 2xtan 2xsec 2y dv - _[ran 2xsec 2y dx

sec2x

= |sec” 2x tan 2xsec2x dy— 5 +C
Let sec2x=+¢
So2sec2xtan 2x dx = ot
3 | sec2x
J-tarf 2xsec2x dr = j.-za’r - +C
2 2
£ sec2x
=—= +C
6 2
sec2x)  sec2x |
= { ) - +C
6 2
Question 16:
tan’x
Answer
tan* x
=tan’ x-tan’ x
={seclx—1)l.an2_r
=seclean"x-lzln3x
=sec:xtanzx—[sec3x—l]
=sec’ xtan’ x—sec’ x+1
_[tanJ x dy= |sec’ xtan® x dx - Iseczx dr + Il-dx
= J‘m:c2 xtan® x dx—tanx+x+C (1)

Consider J.ye{,,‘ xtan® x dx
Let tanx =1 = sec’ x dv=d

3
tan” x

-
3

. , i P
= fsec‘ xtan® xdx = I!‘df =—
3
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From equation (1), we obtain

1
!tan“lx dngtanjx—tanx+x+c

Question 17:
gin® x+cos’ x
sin” xcos’ x

Answer

sin® x+cos’ x sin’ x . cos’ x

sin“xcos’x  sin  xcos'x  sin’ xcos x
sinx  cosx

= 2 ]
cas X 5N X
= [an x sec¢ x + col xcosec x

sin’ x+cos’ x
j-_j—, dy = ![Ianxsccx + cot xcosec x
sin” xcos” x

seecx—cosec x+C

Question 18:
cos 2x + 2sin’ x
cos’ x

Answer
cos2x + 2sin’ x

cos’ x
~ cos2x +(1-cos 2x)

- [caslx=l—255n2x:|
Cos™ x

cos” x
=sec’ x
= 1
cos2x+2sIn” x .
J‘—ﬁ iy = J‘sechdx:tanx+(,
Cos™ X

Question 19:
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1
sin x cos’ x
Answer

1 sin” x+cos” x

sinxcos'x  sinxcos x
sinx 1
1 + ®
cos’x  sinxcosx

lcos’ x

= tan xsec’ X+ ———————
sin x cos x

o
CO5™ X

SCC X

= tan xsec’ x +
lan x

sec’ x

dx

1 2
————dx = Itanxsec‘ X di+ J-
sinxcos x

Let tanx =1 = sec’ x dx = df

lan x

sinxcos x

S N Y
FE
=—+logt+C
5 23

= %Ian?x+log|tanx|+(3

Question 20:
cos2x
2

(cosx +sinx)

Answer
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cos 2x cos2x cos2x

T 3 s 9 .
[l‘:nsx+5'm J;]L cos” x+sin” ¥+ 2sinxcosx

I cos 2x e = J cos2x
(cosx +sinx)’ {I+5m’?x)

l+sin2x

Let 1+sin2x=¢
= 2c0s2x de=dr

e fa

CO5 X+ 51N .1

=llﬂg|f|+C
2
=%I0g|l +sin2x|/+C

o|(sinx + cc-s.r}z‘+ C

= log|sin x+cos x|+ C

Question 21:
sin™! (cos x)
Answer

sin”' (cos x)
Let cosx=t¢

Then, sinx =+1—1°

Maths
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= {—sinx)dv=dt
—dlt
SIM Y
—cft

iy =
Ji-7
. [sin™ (cos x)x = j*'rin".rf‘ —clt ‘

iy =

=_-|'1-‘sin_|.|‘dlr

vi—=t°
Let sin” ' f=u

1
o

_[E{in_l (cosx )y = jnl.:fu

ot = du

i (omer)]

2
It is known that,
. (. 1 T
sin - x+cos x=—
2

i

/. sin 1{CDS-T}=§—COS '(cosx) =[
h,

k2| A

C ()

_I‘J

Substituting in equation (1), we obtain
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[sin™! (cos x) dx =ﬂ+c

ad

2

=—l Lo |+C
202

Question 22:
1

m:-s[x—a]m:-s[x—b]
Answer

1

sin(a—b)

B 1
cos(x—a)cos(x—b)  sin (a—b}[cos{x—a]ms{x—b}_

1 [Sin[{x—b}—{x—a}]_

" sin (a—b)| cos(x—a)cos(x—b)

I [sin{x—b]ms{x—a}—ms[r—b]sin (x—a}]

B sin(a-b) cos (x—a)cos(x-b)
[tan {_r— E:}— tan (x —a]]

" sin (a—b)

1
- -[ms(x—a}ms[x

_b)rix: Sin[U_h]J[tan[x—b)—tan(x—a]]dx

— ;[— Iug|cus (x—h]| +log|cos(x - H}H

sin(a—b)
cos(x— a}q .
cos(x —b]| ¢

] [lu
sin(a—b) £
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Isnr_r?x—mf:' x dr
Sin” xCos” x is equal to

A.tan x + cot x + C

B. tan x + cosec x + C

C.—-tanx +cotx+C

D. tan x + sec x + C

Answer

sin” x —cos” x sin” x cos” x
f—ﬁ de = S dx

sin” xcos” x sin” xcos” x  sin’ xcos’ x
= j{sec” X— cosec”x] dx
tanx+cotx+C

Hence, the correct Answer is A.

e l+x
(0,
cns‘{c?‘x}

equals
A. — cot (ex*) + C
B. tan (x&*) + C
C.tan () + C
D. cot (¢¥) + C

Answer

1+ 3
J-C { +T] ":r

cos” {L’T,\')

Letex =t
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:»{(—?'T x+e’ -l)c.h‘ =dr

e (x+1)dx =dlt

df
cos” t

e (1+x)
: ICGSE (e‘x} b= '[
= Jscc]: dt
=tant+C
=tan{r:‘ -.r]+ C

Hence, the correct Answer is B.
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= 3x%dx = dt

3x’ i
= e 5

=tan'r+C
:lan"[_r';]+C

N+ 4x°
Answer
Let2x =t

. 2dx = dt
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1 1 dl
= | il = — | ——
1+ 4y ZJmﬂz
| 1 —
:—[Iug r+«,.|'.*1+IH+C Iﬁ:‘r=lugx+u‘x‘+a‘
2 VXt +al
:L%Mgzx+d4xP+W+c
Question 3:
1
(2-x) +1
Answer
let2 —x =t
=> —dx =dt

::.I l - drz—j- ,I_cf.r

e "
,J(Q—.r} +1 Vit +]
:—lmg.r+~..|":3+l‘+C [I%ﬂ::lngﬂrdfﬂf]
¥ +a

=-log|2-x+,/(2-x)"+1|+C

‘+C

=lo
# {2—x]+\."rx1 —4x+5‘

Question 4:
o
V9 -25x°
Answer

Let 5x = t
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~ 5dx = dt

ﬁf%n’x—] j- l — gt
V9255 599-r
=lI 1] = di
593 -
—lsin '(iJH;‘
5 3
(5
:—sin"L%j+ C
. |
Question 5:
3x
1+ 2x*
Answer
Let 2x% =¢
s 22x de=dt

3x 3 dr
- .,‘i:
Il+2x* ’ 232 jl+;2

3 | .
= E[tan r]+L.

:%lan"(ﬁx:hc

Question 6:
.'{':

1—x*

Answer

Let x°> =t
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~ 3x% dx = dt
— x—th = l i
l-x 34—+
:l l]u| Ij +C
312 —1
=llﬂ I+x1 C
6 -x

Question 7:
x—1

Jei -1

Answer

jji dr:Ifo_l ‘b"",[\‘(x:l_l ax

=1

For _[J“f_ldx, let x* ~1=1 = 2x dx=adl
x' -

x I pd
el

I _I
= > Jr dlt

e
=i

=vx'—1

From (1), we obtain

(1)
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x—1

: 1
dv= [y - d
\I'fx:—1 ) ‘[v'rf—l ) J\l'[xl—] 1
x+x."f—1‘+(f.‘

'
=4x" =1=log

Question 8:

X

x6+ar\
Answer
Let x> =t
= 3x?dx = dt
;)
x° 1 ot
= |
& ] . -3 X
X' +a 37 | +(a')

+C

1
=§|0g x4 xf +ar"+C

:%Ingr+\.l'lr: +aq"

Question 9:
sec” x
Jtan® x+4

Answer

Lettanx =t

. sec’x dx = dt

I

—d11 =di = log x4xt—a’

|
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Isecm _J- dt

l;m x+4 N+
:Ir:rg‘r+\;'r?+4 +C

= Iﬂg‘tanx+ Jtan® x+4‘+C

Question 10:
1
Vx'4+2x+2
Answer
1

IJ(X-I— Ill2 +

dx =

o
J-\n'[x?+2x+2 2

letx+1=¢
Loy =t

:>'[\fx +2x+2ﬁ:ju’ﬁ+1

=10g|f+\|"|f:+|‘+{:

= log [x+1)+\f[x+l}3+1 +C

=log [.1‘+1)+\'I.1‘2 +2_r+2‘+{','

Question 11:
1

VOx* +6x+5

Answer
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1 1
I 2 "ix:.[ ? 7
9x" +6x+5 (3x+1) +(2)
I_a.=:t[."r:r:+l}=.r
s 3de=dt

:l[%dr
3 +2

A (4)] ¢

:ltan '[3'T+I]+C
(§] . 2

= [
(3x+1) +(2)

Question 12:
1

Answer

7—6x—x" can be written as ?—(xl +6x+ 9—9].
Theretore,

?—(x: +6x +Q—9)

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

=16-(x+3)’

(1) (43

=

1
- IJT—&.Y—_TI
letx+3=1
= dx=dt

[ - L
:sin"[;]ﬂi‘
:gin"[xf:‘;}ﬂ

I
v
I J(#) = (x+3)
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Question 13:

1
(x-1)(x-2)

Answer

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

P =3x+2

Letx——=¢
Lo =lf
:>j ]q dr= ! it
o3

=log +C

{x—%]+\.'_r: —3x+2

Question 14:
1

VB+3x—x7
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Answer
. ) . 9 O
8+3x—x" can be written as 8—[x' —3.r+;—1].
Therefore,
g
8—(;2—3x+9—'J
4 4
41 [ 3}3
=——| X—
4 2
e [ YR
VE8+3x—x" ||4] [ 3T
— x_
\ 4 2
";
Letx——=1
2
Lodv=dr
l |
:>j ; _xafrzj | = di
||41—['€—3] | m )
Va U 2 W2 )~
i
1
= 51N +C
J41
v 2
I/ ind
2
¥
=sin ' ,_2 +(
V41
2
fTr—B)
=sin | = +C
L V41

Question 15:
]

\[{_1: —a]{.t—b}

Answer
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(x=a)(x=b) can be written as x* —(a+ b)x + ab.
Therefore,
¥ —[a+ ﬁ}x+m’3

, by’ by
:::"*—{.cr+b]x+[a:} _la+?) +ab

4
)
I

=] (x—a)(x-b #- a+b\|’ (a=bY
SR B CO R CY

o

[T]
:’I r.JI+4E~]3 a—b Idx: I'jm
fe(eo (7 )

Question 16:
4x +1

Vaxt+x-3

Answer

Let 4x+1 = Ai(zf +x-3)+B
dx
= 4x+1=A(4x+1)+B
= dx+l=44x+ A+ B
Equating the coefficients of x and constant term on both sides, we obtain
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AA=4=A=1

A+B=1B=0

let2x> + x -3 =t

~(4x + 1) dx = dt

dx+1 ]
J_}—;{i‘f= J—df
N2t +x-3 \"r-:
= N’FH_‘
—
=2J2x +x-3+C
x+2
\I'I.'k':—]
Answer
vfl'II n R
letx+2=A4—|(x" 1)+ 8 ol
ca’x{ } { )

=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
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(x+2)= %[2x]+ 2

1
(2x)+2
x+2 .

Vxi =1 x —I

Then.f

dr, letx’ —1=1 = 2xdx=dt

In]—j 2x

29x =1
1 2x 1 ¢
el

=t
=x' =1
Then, I%a’x: Ej-;dx= 2lng‘x+\,’x:—l‘
Ve

Jx' -1

From equation (2), we obtain

I—dr—v'r —I+"log‘x+\.l'~r - ‘+(

Question 18:
S5x-2

I+ 2x+3x°

Answer

Let 5x—2 = Ai(1+2x+3x2)+ﬁ
dx

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

-(2)

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

Page 67 of 216



Class XII

Chapter 7 - Integrals

Maths

i’r=l‘i|n,r=1::>.~1=E
6

24+B=-2=B=——

3
.‘.5x—2:%{2+6x}+(

B {2+6'¢]—
L2 s
1+2x+3x° ]+21+_~.r
__I 2+6,1 u 1
- 1+2x+3x" 3 1+2x+3x°
246x |
Let/ = |—————=drand [, = |———x
14 2x+3x° 14 2x+3x°
5y —
g J‘T—z‘jdxzéf, Ly (1)
1+ 2x+3x" & 3
_j 2+6x
1+2x+3x"

Let 1+2x+3x" =¢
:>[:2+(Jx)cix=a’r
L ':|= ﬂ

t

1, =loglt|

I, =log 1 +2x+3x’|
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-2 - 3 2 .
[ +2x+3x° can be written as I+3[x'+jx .
2

Theretore,

1+3| x" +—x
3
=I+3[r3+zr+l—lJ
3 g 9

( |]’ |
=1+3|x+=-| —=
3 3

b

=g+3[x+—lJ_
3L 3

I

Tl
—

=

o=
i | —
S
" N

+
O | b
1

I :%j :' _—
(4)(9]]
5|
- 3 3 -

Substituting equations (2) and (3) in equation (1), we obtain
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Sx_2 5 ‘ \
_[ TS ,fﬁ-zj[lng|+2x+3_1"']—11 I Lun'[3x+1 +C
1+2x+3x" 6 3042 J2 )

510g|+2r+"r" ! talw'l(3x+]1+('
= - ¥ _ "
6 . -';\’E \ NIE J

ox+7
Ja=s)(x-4)
Answer
6x+7 o bx+T

Jx=5)(x=4) ¥ —9x+20

Let 6x+7 = Ai{xf—qﬂzu)m
dy’

= 6x+7=A(2x-9)+B

Equating the coefficients of x and constant term, we obtain

2A=6=A=3

7=>B=234

-9A + B

3(2x-9) + 34

L 6X + 7
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,[ 6x+7 =J-3[2.r—9]+34ix
Jxi=9x+20 " x'—9x+20
2x-9 1
=3 e + 34 |l
J-w..l'.rz—'J'.r+2tJ '[ x5 =0x+20

Let], = [ _dxand , = [

NxT=9x+ 20 Nxt=09x 420

I bx+7

0¥ 37,4341, ()
AV =9x+20

Then,

j =
'[ x* —9x+2
Letx’ —9x+20=1
:::{21—9]5&:.:3{
dt
= =—F
T
1 =21
1, =2x" = 9x+20 -(2)

and /, = J;a&

NxT—9x+20
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x> —9x 420 can be wrilten as x~ —9x +"[}+i—l—%.

Theretfore,

X —'Si:c+2{]+ﬂ—E
4 4

:ufg:j ST zdx
\‘[I_EJ _[2]
[_g]m -(3)

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

I, =log

I%dx 3[2 . —9x+2{]}+34lugl[x——J N —9x+2ﬂ]+f
1+

= b/ x° —9x+2ﬂ+34|ﬂg|:[x—%]+\l'xj —‘JX+EU}+C

Question 20:

x+2
Vax—x

Answer
Lctx+2:Ai(4x—xl)+B
dx

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

Equating the coefficients of x and constant term on both sides, we obtain
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—2z]‘=|:\w1=—l
2
d4+B=2=08=4
:‘»{x+2}:—%{4—2x}+4
]

- (4-2x}+4
o f “21;1:::'[ 2" dx
\"I4x—x" Vax-x°

1 ¢ 4-2x
:_2'[

n‘x+4j

1
dx
Vidx—x’

Let/ = I4_—idx and /, I;dx

Vdx—x Ndx-x*
x+2 1
.:-ﬁafj?ﬁ=—§ﬁ+4g
4-2x
Let dx—x" =/
= (4-2x)dx=dlt

Vadx—x’

TMnﬂ:I

=1 = jj‘% =21 = 2Jdx-x*

o
) '.- 4x—x:dx

= dx—x :—(—4x+x!)
=(—4x+x*+4-4)
=4-(x-2)

=(2) -(x-2y

ody= [mdx: sin- [x_;Z]

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

(1)

2)

«(3)
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IJEE%:- =—J{7JE;_:)+4ﬂn'(£§2]+c

-7
=—4x-x" +4sin '[—xz'J+C

Question 21:
x+2

Answer

[, - (x+2) J 2(x+2)
Jeraers 2 e raees

i 2xed

"2 m

_1 j‘ 2x+2

2x+2
dx + dx
IJI +2x+3 IJ}1+21+3

dr and 1, = I—dx

VX E2x43

e

2x+2

e s
Ider=l‘rl +‘;2
2

Jxi+2x43

2x4+2

NEE e,

Let x> + 2x +3 = ¢

Then, /, = [-————

> (2x + 2) dx =dt
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L= [N =2y + 2043 (2)

VXt +2x+3

:»xz+2,r+3=,x:+2_r+l+2={x+1)3+(u‘r§):

Ay A _[ : dx=10g‘(x+l}+x."x3+2x+3‘ -(3)

5

[x+l): +(\E]
Using equations (2) and (3) in (1), we obtain

I x+2 dx:;[z x:+2x+3:|+|ﬂg‘(x+|}+w'xz+2.¥+3‘+C

s - -
VX +2x+3
=x"+2x+3 +log(x+1)++/x7 +21+3‘+C

Question 22:
x+3

x'—2x-5

Answer

Let (x+3)= Adi(x-‘ —2x-5)+B

X

{x+3}= A{E.r—2}+3
Equating the coefficients of x and constant term on both sides, we obtain

ZA:I:::A:l
2

24+B=3=F8=4
n(x43)= ;{2_r—2}+4
ox-2)14

x+3 (2
jj-_rz—Ex—SiT_j x'=2x-5 o

_II 2x-2
29x7-2x-5

dx+4 [ S
x =-2x-5
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I.ﬂf,:I,ZJ[—_ciT and /, = —.:ir
x°=2x-5 X =2x-

x+3 1
S le——Tdx=—1 4+ 4/, el 1
I(xf-zx-s} 2 ()
2x=2
Then. {, = ey
i Ix2—2x—5
Letx' —2x—-5=t¢

= (2x—2)dx=dr

=1 = J?=log|i| =log|x” —2x-5 -(2)

j——vr,i""c
‘ ¥ =2x-5

= " — zdx'
(x=1) +(6)
= l_lng x-1-4/6 -(3)
26 L x—1+6
Substituting (2) and (3) in (1), we obtain
+3 1 s ; 4 x 1-JE|
—dx —1 T=2x-5+ I +C
¥ —2x-5 2°g|x *3 26 ﬂgx—1+\."g|
1. (s 2 |—I
=—log|x" —2x-5|+—lo
2 g| | J6 gx l+\."'_
Question 23:
Sx+3
Val+4x+10
Answer
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un5x+3=Ai£pi+4x+uU+B
dx

=5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

2.4=5:>A=5
2

dA+B=3=8=-7

.'.5.r+3=%(2_r+4]—?
(x4 d4)-7
Sx+3 2{ x+4)-

:;j _ v =
Jxt s dx+10 Jrt s dx 410

=§I 2x+4 i"—TJ\Ir | "

Jxt 4 4x+10 ¥ +4x+10

dx

2x+4
Let !, = =dxm1dfa.= O —
J J-v'l,r3+4x+lﬂ . J-\-.x3+4.1r+lllfl
Sx+3 5
#dr=—f|—?fl
WNrxt+dx+10
TmmﬁzfrjiiL_m
a4+ dx+ 10

Letx” +4x+10=¢
(2x+4)dx = dr

=1 = J‘ﬂziv’;: 23x" +4x+10 -(2)

i

h= j-w.n'x:+-t1.1r+]{fl -
:j . 1 i
V{(.rl +4x+ 4)+6
:J- .,I :.:f.t'
[.z:+2)'+(£]

(x+2)vx* +4x+ID‘ .(3)

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

= log
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Sx+3

'[\.n'.x1+4.r+1{}

dx = ;[2 +dx+ I{]}—?Iog

(x+2)+Vx" +4x+10+C

=5yx" +4x+10-Tlog (x+2)++/x" +4x+ Iﬂ‘-HT.‘

Question 24:
J- dx
x* +2x+2 equals
A.xtan ' (x + 1)+ C
B.tan ! (x+ 1)+ C
C.x+1tantx+C
D.tan'x + C
Answer
sl
+2x+2 {_r:+2x+1}+l

1
I
‘[{x+1]'+{l}"

=[tan"' (x+1)]+C

Hence, the correct Answer is B.

Question 25:

equals

lsm'[gx BJ+{
A 9 8

L sin '[EX_E}]H,
B, 2 9
Qy —

L sin .[Jx 3]+L
c. 3 8
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Oy —
lsin '[jx 3]+C
D. 2 9

Answer
:J ! - dy
—4[,6—41:]
o ras ul 81 81
_4(3{‘_4“64_&4]
|
= = 3_(9\ d
\’“{(’” 8) )
:lj — 1 : zix
) 2)
L9
=—|sin"' 8

~Lsin '[SI_QJHZ‘
2 9

Hence, the correct Answer is B.

5 } +C [j%:sm
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X
(x+ 1}{.1; +2)
Answer
h's A B

Let (x+1)(x+2) (x4 1}+{x- 2)

= 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

T (x+2) (x41) (x+2)

x - 2

- J(n]}(_ﬁz]"‘r"‘J{xn;.*(“z)"r*
=—log|x+1|+2log|x+2/+C
=log(x+2)’ —log|x+1/+C

(x+2) o

{x+]}

=log

1
¥ =9

Answer

1 A B

(:+3)(x-3) (x+3) (x-3)

Let
1= A(x=3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain
A=—lmMB=l

6 6
. | - 1
“(x+3)(x=3) 6(x+3) 6(x-3)

{

- J‘(xrl_g}dx: ILE-{':-}-E} 6 11 3}}“

:—llou x+3|+ lnux 3|+£,
3] 3]

1 [x—3]+
_ﬁlﬂg{x+3} C
Question 3:
3x-1
(x-1)(x—2)(x-3)
Answer
Jr—1 _ A . B X C
Lot (F-D)(x=2)(x=3) (x-1) (x-2) (x-3)
1= A(x-2)(x-3)+ Br-D)(x-3)+C-)(x-2) ()

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

. Ix—1 o 5 4

C(x=1)(x=2)(x=3) (x-1) C(x- 2 (x=3)

3x-1 ) 5 4|,
:'!(x-n[x-z](x-z}d"' '[{'c-l} (x-2) [x-E]}d

=log|x—1-5log|x—2/+4log|x-3[+C
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Question 4:
(r-1)(x-2)(x-3)

Answer

x A B C

Let (-1)(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 obtain

A=l B2 mdc=>
2 2

_ x 1 2 3
C(x-D(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

_ X . 12 3 ]
-‘-l::x—l]{x—Z](x—,?}dv j{l(x—l) (x—2) Z{E—E]r

:%Iog :r—1|—2I0g|x—2|+%log|.t—3 +C

ix

Question 5:
2x
X' +3x+2
Answer
2x _ A N B
¥ +3x42 [x+]} {x+2]

Let
2x=A(x+2)+B(x+1) (1)
Substituting x = —1 and -2 in equation (1), we obtain
A=-2andB =4
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w2 4
C(x+1)(x+2) (x+1) (x+2)

2—x=J 4 2 |,
= [ I[(_Hz] {x+1]}""

=4log|x+2|-2log|x+1|+C

I—x°
x(1-2x)

Answer

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

Therefore, on dividing (1 — x?) by x(1 — 2x), we obtain

2—x A B

“4
Let x(1-2x) x (1-2x)

=(2-x)=A(1-2x)+ Bx (1)
1
Substituting x = 0 and 2in equation (1), we obtain
A=2and B =3
2—x 2 3

=T
x(1-2x) x 1-2x

Substituting in equation (1), we obtain
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b2

I-x* 1 1 3
x(1-2x) 2 2|x (1-2x)

= Iz i s)

2(-2)

=§+mﬂﬂ—%mﬁr&ﬂ+c

=

log|1 - 2x|+C

_x+| r|r|+
—E 0g |

x
(" +1)(x-1)
Answer

x _ Ax+ B C

Let {x’ +]}{,r— ) (x%+1) +{.¥—I}

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

x=Ax  —Ax+ Bx—B+Cx* +C

Equating the coefficients of x?, x, and constant term, we obtain

A+C=0
~A+B=1
-B+C=0

On solving these equations, we obtain

A‘:—l,ﬂzl,anu:l(.":l
2 2 2

From equation (1), we obtain
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1 1 1
X 2 2 7

(xz+1){x-l]_ xt+1 +[x—l}

X 1 X 1 1 1 ]
- J‘(Jr'?+|][r-1)=_2I.x3+ldr-|-2 J‘.Jr3+ld}r-l-2 x—ldx

_ ! I ?x f.{x+ilm1"x+ilﬂgx—l|+ﬂ*

47x"+1
Consider J' 2 ke let (¥ +1)=1 = 2xdc=di
x +1
2_" dl' 2
= Ix3+]dx: II =log 1| = Ing|x +l|

X 1 3 1 - 1
=——log x +l‘+5l.m x+;|ﬂg|x—1|+C

1 1 5 |
- 21ug‘x—1|— A 10g|x +1+  tan 'x+C

Question 8:

X

(x=1) (x+2)
Answer
x A B (.“
= +

(1) (x+2) (3=1) (x=1)  (x+2)

Let
x=A(x—1)(x+2)+B(x+2)+C(x—1)

2

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

On solving, we obtain
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) X _ 2 . 1 B 2
C(x=1) (x+2) 9(x-1) 3(x-1)" 9(x+2)

2 1
:>Ir-| Fxe2)” ﬂj{r—l “ j{l 7ol

2, 1 -2, 2/+C
_E“g|"‘_|+§[ﬁ]_§ og|x+2/+

2 x—1 1
=ED m_fi{x-l]-”_
Question 9:
Ix+5
X —x —x+1
Answer
3x+5 B Ix+5
¥ —xt—x+1 _{x—l}:{xﬂ}
3x+5 A B C
- = + —+
Lop (=) (x41) (=1 (x-1) (6 41)
3x+5=A(x=1)(x+1)+ B(x+1)+C(x-1)°
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 zmldf_":l
2 2
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. 3x+5 _ N 4 N 1
"{x_|]?[x+1) 2(x—1) [-_|]2 2[x+1}

3x+5 1
:’I(x-uf{m}‘ﬁ:_zj.—ld 41 I{r+l

=—Elug|x—l|+4(%)+ilog x+1+C

1 x+1 4
=—log/ - 4C
1 (x-1) "

Question 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 f C

Lop AN E-D)(@e+3) (x+) (x-1) " (2643)

= (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—2 dm:ln‘.f"——E
10 2 3
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_ 2x-3 R
C(x+1)(x=1)(2x+3)  2(x+1) 10(x—1) 5(2x+3)

2x-3 5 1 1 | 24
:>'[(,xz—I){2x+3)dx_Ej{x+1}dx_ﬁ'[:dx_?I{E:{+3]dx
5 1 24
=2 log|x+1/——log|x—1|- — log[2x+3
2Iﬂ.:nrg x+1 Iﬂlog|x 1| ileug|2t+ |

5 1 12
==—loglx+l——Iloglx—-1—-—log 2x+3+C
2 g 10 g| | 5 g_|

Question 11:
S5x
(x+1)(x* -4)
Answer
Sx 3 S5x
(x+1)(x*—4)  (x+1)(x+2)(x-2)

3x A B C

= - +

Let [x+1}{x+2](x—2} I:_r+1] [1‘+2} (_r—E}
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
A4=> B=-> amdC=>

3 2 ]
) Sx __ 5 5 | 5
C(x+1)(x+2)(x-2) 3{x+1] 2(x+2) 6(x-2)

3 1 5 1

= -2 de+ > [——d

Ix+1 ) j{x+|} 21-{::+2] t 6I[x—2}x

- 5]0g|x+l —%Iog x+2|+§log|x—2|+(j

Question 12:

o x+1

¥ =1
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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

¥ 4x+l 2x+1
: =x+—
x =1 x =1
2x+1__ A B
Lot -1 {.r+]_] [x—l}
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
:l ndB—E
2 2
Cx e x+l - 1 N 3
xt =1 2(x+1) 2(x-1)
1 3 1
[“ Xt Lir_jmw j—a:x+ —dy
x' - x+| 2 {x—l]
—x—:+llur|-+l|+ilo -1|+C
Ty T ORRTITRORR
2
(1-x)(1+x7)
Answer
2 A Bx+C

Let

(1 x](|+f]_(1—x}+{1+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
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On solving these equations, we obtain

A=1,B=1,andC=1

. 2 _ 1 + x+1
““—I}(]*.‘f:) l—x 14x°
2 - I N o |
N 1(1—x]{|+f}"‘ﬁ = [ e [T e [

:—J ! d:r+l | 2{1—?0{1'+j’ ! el
x—1 291 +x° 14 x°

=—log|x—1 +; log 1+ x*| +tan” x+C
3x-1
(x+2)
Answer
3x—1 A B
Let —— =

+
(x+2) (x+2) (x+2)
= 3x-1 =/I(Jf-3}+B
Equating the coefficient of x and constant term, we obtain

A=3

2A+B=-1=B=-7
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3 7

1
{x+2}: [I+2} [I+2}

3x-1 1 x '
- j-(Hz]’ ﬂBr:3j{x+2]dx_TJ‘[JL-Jrz)l &

o 3x-

=3lng|x+2|— ?[(.:‘_—4-12]]+{1

=3|ﬂg|x+2|+L+C

(x+2)

Question 15:
1
=1
Answer
1 1 1

(x'=1) (&7 =1)(x"+1) (x+D)(x-1)(1+x7)

| A B Cx+D
Let - o

) (-n(1+x) (o) (=) (1)

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

1= .4(x:"+.1'—x" —l)+ H[xj +X+.1'2+])+F_‘£'3 + D' =Cx=D
1=(A+B+C)x" +(-A+ B+ D)x* +(A+B-C)x+(-4+B-D)

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

A+B+C=0

-A+B+D=10

A+B-C=10

-A+B-D=1

On solving these equations, we obtain

A:-l‘ﬂzl‘ﬂ=ﬂ1 and U=—]
4 4

2
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] -1 ] |

YL A(xeD) A1) 2(x* +1)
1

1 1 |
— - de=——loglx=1|+=loglx-1|-—tan' x+ C
Lr'—] 4 g| | 4 E| | 2
1 - |
= “log X |- Ztan"' x+C
4 x+1

x(x"+1
( g ] [Hint: multiply numerator and denominator by x” ~* and put x” = t]

Answer
_1
X (x" + 1]

Multiplying numerator and denominator by x” ~ !, we obtain

-I r.'| | x:r 1

x(x”+l) x""xf_x"+1) .1'"(.1'"+]]

Letx" =1 = x"dv =dt

e RS T
N J-x{x"+l]dr_ j-x”{x”H}dx_ n '[I{Hl]ﬂrLr

1 A B
et 1(r+1) :T+{r+l]
I=A(1+1)+ Bt (1)

Substituting t = 0, —1 in equation (1), we obtain
A=1land B = -1
1 1 1

"'tl::+I] t(1+1)
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I 1]l I
MEeTT T
1
= ;I:lug|f|—|ug|r+l|]+c

_1 log [x"| = log|x" +1| [+C
n

+C

= llcng
H

Question 17:

COs5 X
(1-sinx)(2-sinx)

[Hint: Put sin x = ]
Answer

CosXx
(l —sin x}(l ~sinx)

Let sinx=¢f = cosxdr=dt

. cos x ‘o dt

- I(I—sinx}{i—sinx]i J{l_f}{z_'r]

Let : - A2
(1-1)(2-1) (1-1) (2-1)

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

Substituting £ = 2 and then t = 1 in equation (1), we obtain

A=1and B = -1
1 ] 1

-Nz-0) (1= (2-1)
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cos X l 1
- I{l—sinx}[?.—sin.r]df: J{: m}ﬁ

:—Ing|l—{|+ Ing|2—t|+C

= log I—_ +C
_ IGE‘Z—slinx i
| —sinx
Question 18:
(2" +1)(x7 +2)
{.x: +3}{x2 +4)
Answer
(x+1)(x+2)  (4x7+10)
(K +3)(x7+4) (22 +3)(x+4)
Let 4x* +10 =Ax+B Cy+D

(F3)(r+4) (¥ +3) (x+4)
4x* +10=(Ax+ B)(x* +4)+(Cx+ D)(x* +3)
45> +10= Ax" +4Ax+ Bx’ +4B+Cx' +3Cx + Dx* +3D

4’ +10=(A+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of x°, 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

() +4) (1 +3) (v +4)
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w:‘_[(f_: e ]

(x*+3)(x* +4)

S iy

Question 19:
2x

Answer
2x

Let x> = t = 2x dx = dt

2x

| ) i
'[[x +1] X’ +3 B J{f+|][.'+3} (1)

14 . B
(r+1)(e+3) (1+1) (1+3)
1= A(r+3)+B(t+1) (1)

Substituting t = =3 and t = —1 in equation (1), we obtain
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TN (+3) 2(e+1) 2(1+3)

:”I;, +1 (r +3) =j{ rl+1} flﬂ)}(

| .
=Elog|{:+])|—510g|r+3|+[

| r+1

=—log|—1+C
2 ¢ r+3

I X +1

=—log +C

ol

x +3

Question 20:
1
.r(f - ]}
Answer
|
.t(x" - ]}
Multiplying numerator and denominator by x3, we obtain

| %

x(xt - 1) s (x' - ]}

Ix{xj—l)drz T

X

Let x* = t = 4x3dx = dt
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Let : =£+.B

te=1) t (r-1)
1= A(t-1)+ Bt

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

| -1 |

te+1) o« -1

= j‘ﬁu’x _14‘[{_7[+ﬁ

= %[—]og|f|+lng|r—]|]+f

|

LN i—1
= o

—+C
t

1
x =1 .
—+C

.

_llﬂ"
4 °

1
e —1
{ ] [Hint: Put & = t]
Answer

(e"-1)

Lete* =t = e*dx =dt
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L 4 B
te=1) ¢ -1
1=A(r=1)+ Br (1)

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

=—+—
te=1) ¢ -1

:;»I ! dr=lcrg:;l+c

t(t-1)

e =1

+C

= log |—

e

equals

xdx
e

[,r—l}:
x=2

(x-2)

x—1

lﬂgrr”t_] T
L x—2

log +C

A.

log +C

+C

C.
b. 10g|{x—|}{.r—2}|+(_‘

Answer

x _ A N B
x=1)(x-2) (x-1) (x-2)
.r:.fi{x—2]+3(x—1) i:]]
Substituting x = 1 and 2 in (1), we obtain
A=-land B =2

Let
(
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X 1 2

(-2 () (x-2)
X _ =1 N 2 »
= e J{(x—l) (r—z}_}""

= ~log|x-1+2log|x-2[+C

(.r—E)E

x-=1

=log +C

Hence, the correct Answer is B.

f . dx equals
I[.X? + I]

1 2
A ]ug|x| Elng(x . l} +C

]ug|x| t l—l{}g{.\'z 1 l} +C

B.
1 4 ]
—]Ug|1‘|+—|0g(x' +]}+f,
C. 2
lIn |x| +lo {r: [ l} +C
b. 2 g 21 -
Answer
1 A4 Bx+C
Let - ==t
.r(x“ +I) xr o ox+l
| = A(x" +1)+(Bx+C)x
Equating the coefficients of x?, x, and constant term, we obtain
A+B=0
C=0
A=1

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

1
=log Jl'| 5 log

Hence, the correct Answer is A.
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X sin x

Answer

I.rsin v el
Let I =

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

obtain

! =_‘£'J5'i]'l.1[' v — j{[%x] Jsin:r ce‘x} v

=.r(—c05x]— Il-{—cnﬁx]dr

=—xcosx+sinx+C

xsindx

Answer

j‘.rsin 3xdx
Let I =

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

obtain

= xjsinir dx — j{{j x] Jﬁinlr dx}
X
zr(—EDSEr.T]_ J-]‘(—coslr] &
3 3

—xcosdx | N
=—————+— |cos3x dx
3 3

"
—xcos3x 1 .
=—— """ + sin3x+C
3 9
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Answer
I = Ix'“e*u’.r
Let

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

[ =x* j‘er dx — J.Jl[%f ] J;.»*’a’,r}ufr
=x’e" - Ilr-e”cﬁr

=x'e" -2 J.r <oty

Again integrating by parts, we obtain

= xle* — 2{1- IE"T::iT - I{[/d'ir] je"dx}de
Ldx )

= xe* —2[1‘&" - jer"u{w}

=x’e" —Z[Jre" —e"]

= xle* —2xe" +2¢" +C

=e"(x’ - 2x+ 2]+L‘

x logx

Answer

Let [= I.r log xclx

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

[=logx I.r dx — f{(% ]::rg.r] jx dx}dr

X I X
logx-—— iy
- 2 I x 2

_x log x _E de

2
Clogx  x°
_xlogx x” .
2 4
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x log 2x
Answer
[ = |xlog 2xdx
Let I g
Taking log 2x as first function and x as second function and integrating by parts, we
obtain
I= 1og:.r_[.r v — jJ izlogx] J'x d by
l el
X 2 X
=log 2x- 5 —j-zx- > ex
=x:]ng2x_ jxdr
2 2
_x log2x x° “C
2 4
x*log x
Answer

I = |x"logx dx
Let I B¥ ¢

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

obtain

I= l::hg,:u:j-:r2 v — -‘-{(di Iogx] szr.’x}c.fx

x! 1 X
=lo x[— — |——dx
g \3]

x 3
_x Iﬂg’x—jidx
3 3
=m_£+(j
3 9
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Question 7:

ysin ' x

Answer

I = |xsin " x dx
Let -[

-|I _I' . . - . .
Taking 3 X 35 first function and x as second function and integrating by parts, we

obtain

I=sin"'x [x dy- j{[%am 'x] [x dr}dx

=sin™ _\{

Question 8:

1

2
xsin ' x

2

I |
X5 X

2

x sin™!

TT-I-%{J‘ |—.1'Eii¥—j-

xsin'x

2

2

yvtan ' x

Answer

I= Ixtan "x dv
Let

.
2

risin'x

+=

]-J | -‘r.‘(' dx
\,.l'll—.l:' 2

+% I l__r; dx

3
j{\h—_r- ! q}cix

1-x

- afr}r

l—x°

+l{£ V-7 +%sin" I-Sil’l_l.‘f}‘l'{:

2

2

R |
xsin” x x 1 . . 1 .
—+—~.|'I—_r2+15m II_ES”I 'x+C

4

l(zxf ~1)sin” x4+ 1-x2 +C
4 4
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" _I' - - . - . .
Taking N X35 first function and x as second function and integrating by parts, we
obtain

[ =tan™ x_[xn’x— J{.[%Ian" x) J-Jcrix}dx
=tarl'xi—f ! ,~£c.{x
2 l+x° 2

1 7

Ytan'x 1o ox
= -—— J —
2 29 +x°

xtan'x 1 2P 41 |
= - — - — |dx
2 29 1+x 1+x

2 -1
=_1 tan _'c_l [ 1 e
2 2 | +x

tanx 1
2 2

x—tan"' x)+C
( )

X 1 x 1 q .
=—tan x——+—tan x+C
2 2 2

yeos ' x
Answer

[ = Ix cos ' xdx
Let

Taking cos™!x as first function and x as second function and integrating by parts, we
obtain
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I=cos I.\:I.\:cﬂt—l{[ii(:(is ]xjjxdt}d‘c

dx
—cub].\:i— _—]-t—-(h
1-x° 2
eos'xy 1 el-x*-1
= - dx
R I e
xeos'x 1 3 -1
= ——|4Nl-x" + th
X o0s X / ] -1
= S ——J-‘ul—‘l. d—— A v
e _Ii_
!
_xeos x Ty 1 et (1)
4 7!

where, I, = I-s}'l ~x'dx

T rd T2
= [ =xvyl-x" —j—u"] -x° jxdx
dy
=1 =xyl-x" - %..niﬁ:
2401 =x"

=1, = xyl-x° —le"‘:_:dr
- X

= pl—x-1

=>f] =xy]l-x" - —‘dx
|—x~
=1 = xyl-x° —{J\J'l—_r: dft+I i}
Al —x"
o

= =xVl-x" —{!J+cos l.t.'}
=21 =xyl-x" —cos ' x
R B :'—tqﬂ - x* —lcn:\' 'x

2 2
Substituting in (1). we obtain

R

I = FCO5 ¥ —l[f «J'l—.-c: —luos 'x]—]—cus "y

2 2.2 2 2

(Ex: —I)

= =0 1.T—£ l-x"+C
4 4
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Question 10:

-
(sin ! .1.‘}
Answer

el

et 17 I(sin 'x) 1
(sin ! t}:

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

obtain
! :(sin 'x] Ildx— j‘«[%{sin 'x}! : fldx}d‘r

- (sin 'x)2 x— Izsm_lx.xcﬁ

J1-x°

. 2 . 2% )
=x(sin"x) + |sin 'x-( o ‘c}’.x
( ] j l\\n'll—,‘f.'z )

= x(sin”"x) +{ sin " x | I‘i dx I«{[%sin"x:]ll‘%dt}dx]

| z | 2
:_'c[:-nn .1'} +| sin x-lsjl—x'—j

: - -2 I—.r:dx:|

l-x

= x[sin" Jc}n2 +241-x% sin”' x - Ildx

=.‘{[Sil’]_lx}_+2\|'|—x3 sin”' x-2x+C

Question 11:

xcos x
¥
Al=x

Answer

. -1
I:J‘.].CCIS xd.l’

Let W1 —.'L':
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_[ -2x 3
RN

| —2x J
1 N
Taking €05 X as first function and “ I-x as second function and integrating by parts,

we obtain

!=;I _cr:rs xj — - d - [{[ ms".r] J_z_‘ } }
zﬂm}

— -1
o5 x241-x" -
f=
2W1—-x* cos ' x+ szx}
24J1-x% cos 'x+2x}+(?

JI=x" cos ' x+x}+C

Question 12:
2

xsect x

Answer

I= Ix sec” xdy
Let

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

l=x Isec: xdv— I{J[di x} Isecz .‘c‘dx} ey
.

=xtanx— Jl -tan xdx

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

Question 13:
tan ' x

Answer
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I = Il -tan ' xdv
Let

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

obtain

I=tan" x [ldhc - j{[% tan”’ x] Il-d_r}.:ir

X

—xixy

]
=tan 'x.x—
I

1 1 2x
= xtan x——j —dlx
29 +x°

1 2
= xtan x—Elog I+x'|+C

xtan ',r—lzlog{l+.r’)+(j

x(log .r)z

Answer

/= I.!:[Ing x]? dx

Taking UUEI] as first function and 1 as second function and integrating by parts, we

obtain

I=(logx) I,xdx— ].H{;—i Iong } J‘xdx}fx
= %(lmgx}2 —[Iﬁlﬂgx-i-xédx}

= %izlogx}2 — Ix log x dx

Again integrating by parts, we obtain
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x: 2 ( d A ]
!:?{Iogx] —{Iogxl[xdr— Htglong J.nfxrdx}

.l': 2 .1‘2 1 x:

X =

[Iogx]z - %log _r+% J'_r dx

A

¥

2

X’ y X7 X
—logx) ——lpgx+—+C
7 Uogx) = logx+

“

{x’ +I}I0gx
Answer
Let I= I{x: +]}Iogxc£r=fx: log v dx + Ilog:cdx

letI=1 +1, .. (1)

[, = jx' Iogxdxand [, = jlngm{r

Where,
I = J:c: log xdx
Taking log x as first function and x? as second function and integrating by parts, we
obtain
2 . d A 2
[, =logx— J.r dx —J‘{[Eloglj j.r ci‘r:};ir
ol X
=logx-—— |—- —dx
¢ 3 II 3
x 1/¢ s
=—Ilogx——| |x dx
3 logx =2 ( [d)
=2 logx - * +C, e (2)
3 9
[, = jlngxa{r

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

obtain
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I, = lungl-dx—I{[ilogx} j’l -u’x}

=logx-x- _[1 - vl
X

=xlogx— j-ld.r
= xlogx—x+C, - (3)

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

."=—.]ngx—%+(f,+.'cIlr.ag;x—x+‘-':2
x’
log x 9 Fxlogx—x+(C, +C,)

:(£+x Iogx—i—x+(;‘
L3 9

Question 16:
e"(sin x+cosx)
Answer

Let I= J'e* (sin.x +cosx)dr

Lop/ (¥)=sinx
o /'(x)=cosx

1= [ L)+ £ ()
1t is known that, 1€ 1/ ()47 (x)}de=e'/ (x)+C

sl=e"sinx+C

Question 17:

xe’

[I +.‘(}2
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Answer

I'= ij = e’ z — by
Let I{]+x}_ I %[l+x}+

[ 1+x—1 ’
_j [{Hx]"]d_

- ek e

It is known that, Ie‘ {F(x)+ (=) de=e"f(x)+C

_[ xe' s dx = ¢ +C

(1+x)

JT" I+sinx]
&

L1+ cosx

Answer
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.1:[ 1 +Si|'| X

e

l+cosx
. ,J; x ._1['
sin’ 5 +-;,05, 5 +25m cos

¥ 2 -

=g
2cos’ "

T

X x
sin_ +cos
2 2

¥ . N
e [SII] 7 + COSs

[

2cos’

I—
[0}
@
O
[}
[

e P e
From equation (1), we obtain

!(

|+cu.~;x]

It is known that,

2
de=e¢ tan - +C

Question 19:
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1 1)
e'| ———
X ox

Answer

Let/ = [e" L ]:}ir

Also, let ¥ O X

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,

R e +C
X
Question 20:
[.t —3}(3"
{I_I]J-

Answer

. x=3 o x—1-2 ,
J {{x—lr}”’“f {{x—lf}d’

!e" {F(x)+ /' (x)pde=e"f(x)+C

It is known that,
x—3 *
et € e

(x—1) (x—1)

Question 21:

e 8in x

Answer
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et = J‘e”sinxa{r (1)

Integrating by parts, we obtain

/= sinxj-el"air - j{( j‘c sin x] J-ez"d'c}dr

. ell.' e!v
= [ =sinx- —jcosx- elx
2 2
e“sinxy 1 ¢,
== —— e’ cosxdx
2 2

Again integrating by parts, we obtain

3 S i
I = € cemx l COs X jez”dx - H [ d m}:-‘;x] jej"dx dx
2 2 L

Iy = 2 *
=S 1 € f(sinn) S
2 2 2

2 u I
—7=F sinx_1)e msx+l’[ez"sin,ni'r
2 2 2 2
:Hze" sinx e cos.r_l!
2 4 4
1 ¢ -sinxy e cosx
=I+-1= -
4 2 4
5 e Tsiny e cosx
==I= -
4 2 4
Irx = Ix
:”:i e sinx  e”cosx iC
5 2 4
:”:;35 [2sinx—cosx]+C
Question 22:
. 1[ 2x ]
sin -
l+x°
Answer

Let¥=tand o dr=sec’ @ df

[From (1))
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.sin '[1 le J=sin '[ﬂ}:sin '(sinEU)

+x l+tan~ & - 20

. | 2x o z
- !5|n [Hx_,]dx—jEﬁ-sac 6do :EI{?-secthf{?

Integrating by parts, we obtain

2{&- IE;ECZ 6dé - {(;—Hﬁj [se:f ME}&'&}

[ 6-tand - [tan &m}

I
I
|

Il
I-b

[H tan & + Iug|t:u.*;€|] +C

Il
I-¥

xtan”' x + log ! —| [+C
i W+ x

=2xtan x+71u5(1+1 ) +C
=2xtan ' x+ {——lug 1+x }

=2xtan x—lug(1+ x )+

Question 23:

J‘l.fe.t"dr
equals

(A) %e +C (B) e +C

(C) %e +C (D) Ee"': +C

Answer

Lot [ = jx"e']dx

Also, let =t 3xde=dt
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=i :% Je"d.r

=—e" +C
3

Hence, the correct Answer is A.

j‘e" sec.x(1+tan x)dyx
equals

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

j‘e" secx(1+tanx)dyx

Lot I= J-e” secx(1+ tan x) dr = j-e‘ (sec x + sec x tan x ) dx

Also, let €% = f(x) o secxtanx = /(x)

Je{f (0)+ 1 (x)pdv =€/ (x)+C

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

Hence, the correct Answer is B.
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Exercise 7.7

Question 1:

Va—x*

Answer

Let [ = ['4'4 x dx = JJ —(x) dx
It is known that, ju'a —x* a’x- a—-x a—"sin X ic

i o
X - 4, | x
=284 —x +=sin"' =+C
2 2 2
=ZJa-x +2sin ' Z4C
2 2
Question 2:
1—4x’
Answer

Let 1= [J1-4x*dx = 1{ 1) —(2x) dx

Let2x =1 = 2dx=

=—j1,|| ~(¢) d

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

a
e ——= 1.
:>f—§|:; | Y +;51n I'i|+c

i “

¢ - 1.
=" l—r+zs1n 't+C

2: V1 -4x* +!I'5|n '2x+C
=§«.."I—4x2 +%nin"2x+c
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Question 3:

Jxt+dx+6

Answer

Let 7= |Wx’+4x+6 dx
N
=Iv'x3+4x+4+2 dx

= jJ(xz +dx +4}+2 dx
= jJ{x+ 2]3 +[‘JE]2 dx

1
It is known that, h‘f +gidy = %«;‘12 rat+ % log

x+Nxt+a’

+C

2 .
A :{x-; ]-..u'_r2+4x+6+ ilog
2
:Mu‘xz +4x+ 6+ log

2

{x+2}+-,n’_r2+4x+6‘+c
(x+2)+Vx* +4x+6+C

Question 4:

Vil +dx+1

Answer

Let] = [Vx" +4x+1dx
= J.J(xz +dx+ 4)—311\:
_ JJ{I+2}2 ~(V3) ax
It is known that, J‘w',:c‘z —atdx = %u'x"z —-a’ —%Elng x+yxt-a*|+C

(x+2)

I=""—""x" +4x+1 —%Iog‘{x+2]+q‘x" +4x+l‘+{;‘

2

Question 5:
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J1—dx—¥*

Answer

Lctf:j | —dx—x° dx
- IJI—(::2 +4x+4-4)d
= jmdx
_ J‘\[(,ﬁf_{“zf dx

H 2 1 X 1 T ﬂz R o
It is known that, Iu'a‘ —x"dx = SVa -x +?5|n 'Z+C

o

2 -
.'.f:M\fll—lix—x‘ +3sin '[Hz}rc
2 2 U5

Question 6:

Vil +4x-5

Answer

Let] = J‘Jx-’+4.1:—5 dx

- j,’/(x2 +4x+4)-9dx
= [(x+2)"=(3) ax
It is known that, J‘w'x‘z —atdy ="t —-a —%zlﬂg x+x'-a* +C

2

(%)

—w.l'x2+4x—5—glog x+2)+vxt +4x-5/+C
2

2

Question 7:

V143x—x°

Answer

Page 120 of 216



Class XII Chapter 7 - Integrals

Maths

Let/ = ‘[mdx
) ;\/l_[xa__m;_g]ﬂ
I
LRE

. X P 5 ﬂ'z . X
It is known that, c:i—xidx=5x.'a‘—x‘ +75|n 1 Z+C
& o

2 %2 W13
2
2x-=3 - 4 | - 2x-3
= WMl+3x—x" +—sin - +C
13 )

Question 8:

V't +3x

Answer

Let ] = J\."x3+3xn’x
=j,||x3+31+2—2dx
4 4
S ROk
2 2
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It is known that, jw'x —a'dy= u'x -a’ —?Iﬂg x+yx'—a’ +C

G — —
X+=
= 2) ¥ +3 —%Ing[x+%]+ x*+3x|+C

2
{2x+3}r 9 3 ,f’i
= 4 X +3.‘(—§ll)g x+5 + J-+3x

+C

Question 9:

1+
9

Answer

Let = | 1+J:dx=;j 9+ x* .;iw:;j,;'{3f+f dx

It is known that, Iw..'.x +atdy= 1;"1 +at +—I0g
C
,‘.I=%|i§x.'x3+9+%10g‘x+s.n'x1+9‘:|+ﬂ
=§ x1+9+%log‘x+wjx3+9‘+{:

x4+vx +a ‘+C

Question 10:

I\"rl-l-—tz dx

is equal to
£1».n']+x3 +llugx+\l'|+x: +C
A. 2 2
2 - :
5. 3(1+x‘)3 +C
2 s
. 3x(]+x'}v+C
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%-\‘I' x %" sy + 41+ x° |+ C
D.

Answer

Va'+x° +—|{}g

It is known that, _[va +xidx=

x4+vx +a ‘+C

x
2

—5, X 1 —
J-\I'|+IE(£1’=;\.”+IE +Elﬂgx+u'l+xz +C

Hence, the correct Answer is A.

Question 11:

I'u'x: —8x+Tdx
is equal to
%{x—dl}m'xz ~Bx+7+9log

_r—4+1f'xz—3x+?‘+lfl

A.

(e 4V -8+ T +9loglx+ 4+ ¥ —Bx4 T[4 C
B. <

%{.‘c—4)1.‘.‘c:—31'+?—3ﬁ|0g x—4+m'x:—ﬂx+?‘+li‘
C. =

];(x—4}x|'_'c3—3x+?—%]ngx—4+ﬂx3—ﬂx+? +C
D. =
Answer

Let 7 = |Wx" —8x+7dx
[V

= [J(x* ~8x+16)-9.dx
o N e
It is known that, I ¥ —atdx= %«.n’xz -a’ —%zlng x+x' =a’ +C

RI Cl) W
)

= - 9
Vo —Sx+?—510g

{1—4}1-\!'):3 —8.‘:+?‘+C

Hence, the correct Answer is D.
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Exercise 7.8

Question 1:

frdx

Answer
It is known that,

=il

I:f (x)elx =(h—a)lim ll:_j"(r.r] + _f'(fH h] +o+ f(ﬁ T {n— l)h}], where h = b

n—s: g il
Here, a=a, b= h__and_;"(x) =x

.'.fxdxz(b a]ln}ni[a Fa+h). (a+2h). a+(n 1A |

=(4’)—a]liml [a+a—a+ ..+a)+{h+2h—3h—. +(n—1)h]-‘

n—kE 1y M umes

.1
=(h—a]£n:r};[na+h(] +2—3+,,,—(n—l))

1l (n I}{u]\
=(b—a)lim— na+h{T’>}

n }f”_
—1)h
=(b a:llim1 na n(n-1) ‘
- g 2
—(::‘)—::r]llmE ar+(fJ )k
nve g 2
- ~1)}
(b—a)lim a+[n )J}
Ay L 2
=(b—a)lim a+{ﬂ_1)[b_a)}
=) 2
A B
1-— |(b-a)
=(b-a)li LA
( a]du"r? a 5
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Question 2:

f{.r+ 1)elx

Answer
Let/ = [ (x+1)dx

It is known that,

6 1l r here = 2=
Lf(x}d&c=(b—a}£|r£;[j [a]+f[a+h]...f[a+[n—l]kﬂ?whcrch— .
Here,a=ﬂ,b=3,undf{x}=[x+l}

5—{}:5

n

[ 1) = (5-0) lim {f{” [ ]+ ”{ H

=5|iml I+[E+IJ+..{ [ n- ”]H
el H n

~ Slim © (1151 1)+ Fu 34324 (n- 1}5ﬂ
M n L o lanes " n H H

= Slim | n+? {1+ 2+3...(n—|)1]

M—Fxnh n J

:SIim] n+5‘{n—l}n}
All'l'.n H 2

LS

N—an_ 2

]
- {l+ﬂ
4

33

2

= h=

= |

Question 3:
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Jj xdx

Answer

It is known that,

rj'(,r}d.x = (b —a}lim 1 I:_f'{a} + _f'[a+ h] + _f'{a + Zh]_..f {a+(n— l}h}], where /i = b-a
I e ] H
Here,a=2 h=3, and_f'{x] ="
R i

" [
- j" x'dy =(3-2)lim : f'{2}+f[2+ ! ]+ f'[2+2] ;‘{2+{n—1) Ll
a ZL = g M ’ n o nf

[ 2 2\ 1 2
_ im 2 {2]2+[2+I] +[2+‘] +___[2+{” )J }
= py 1 n "

~lim f+{f+{lT44-}%}+M+J@f+i”:”2+}2j”‘”1]

e g n ‘ n P J

{HT—IJ’]+g.g.{$+§+;+_.+i”:>}]

:Iiml 4n+ I, {1:+22+32.__+{n—l}2}+4{I+2+___+(n—l}}}

=l|'111l (2:+._..+22)+[[lj +[3] +
Ll /| # nimes H n

mn :--'r.n ”‘ ”
_tim s ]ﬁ n(n=1)(2n-1) LA n(n-1)

" :!'.\C”_ H“ (’ ” 2

[ 1 1
()2

=|i111]— dn+ n n dn-4

K— §p 6 2
:li111[4+ I []— ] ][2— 1)+2—2}

J—pn ﬁ n n n
:4+E+2

6

_19

3

Page 126 of 216



Class XII Chapter 7 - Integrals

Maths

Question 4:

_r(x! —x)u"x

Answer

Let f = f(:{3 —x]dx

= fxl v — fxcir

Let/=1,~ 1, where I, = ['x’dvand I, = [ xax (1)

It is known that,

[ (x)ex =(P.:—a}liml[f[n]+f[a+h]+f[a+{n—l}h}]; where h=2=4
o o g n

4

For/, = _[1 X,

a=1b=4 andf(x)=x
4-1 3
Sh=s—m==

n n

Lol ]

=3lim 13+[1+§]_ +(1 +2-§]_ +.,.[1 +_["_]]3] }

I =j|"fdx =(4=1)lim=[ f(1)+ f(1+h)+ .+ f(1+(n=1)h) ]

=3lim-~ F+{]:+[%T+EE]+"'+{1:+[[";]]3]3+2'{";”'3J]

= 3lim (13+...+13)+[§T{F+f +,..+(n—I]E}+2~%{l+2+_..+(n—1)}}

n—sE e fiimies n
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9
=3lim —[}H 1
f

[ Al ]

e fee)
{]__J[z__] 6:«;6]
“3tim |14 21-1 ) 2= L4532
i[5 (1-3 )21 )-3]

=3[]+3+3]
=3[7]
f =21 -(2)
For [, = _[‘xd‘c‘
a=1b=4, andf(x)=
4-1 3

=h=——==
s s

A ={4-1}1iml[f'{l}+ f(1+h)+f(a+(n-1)h)]

- ,'_..,n[l'{l'ﬂ""'(l‘{” 1)h)]
:3!Iilnl{| i f] . j“|| o {I F(n l]H
—3NEIJIL[(|+]::1 +|)_%(]+ +.. +{n ]J]J

e
st 1431
3[l+%}

JE )

From equations (2) and (3), we obtain
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[_e‘(.ir

Answer
Let ] = _[Ier‘ca’.‘r

It is known that,

[':f(x)a& — (b-a)lim ! [f(a)+ f(a+h)._ f(a+(n-1)h)], where h= b

L ]

(1)

Here,a=-1,b=1, andf(x)=¢"

.'.h=m=g
n M
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.3;:U44}E3${f{—n+f{—l+%)+}(—1+2'%]+m+f{_]+{n;uzj}

1 (s3] w2 (-2
=2lim—| e+ Ve Vi g n

A= g

=2hm

4 4 o 2
] 4 |m=1}
¢ ]+C’“ et et 4 ]
n—vm g

aH

L1

-1

. e e
=2lm—| —F

n—= gy

Ljﬂ‘

=g ><2][ml

n—wm gy

Question 6:

_C(x+eg" ]dx

Answer

et —1

2
1

()

It is known that,

]

jh_f-(x}d.xz(b—ﬂ}lfm I I:Jf'{ﬂ)+_ff'[u+h}+...+__f'[£.f+[n—1:|h]j|1 where h=

bh—ua
H:IT_H n

Here,a=0, b=4, and f (x)=x+¢™"

4-0 4

Soh

n H
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= j; (x+e™)de=(4 _ﬂ}.l,i'ff Ir | 7(0)+ f(h)+ [ (20)+..+ f((n=1)n) |

.
=4lim—
LR}
=4lim—
nsm g
=4 lim
3 Jr
.1
=4 lim—
el

=4(2)+4lim

1 i-{”—.l}ﬂ-'_ et =1
n 2 #
en—1

¥

[[0+ ¢ )+ (h+e® ) +(2h+e |4+ {(n-1)h+e™ }]

: [l+{h+u3"]+{2h+v"'}+...+{(u—l)h+u“" "*’}]

1 _{h +2h+3h+... +{H‘— I)h}.}_(l_{_ﬁll} PRU ¢ 1].{.}]

12+ (- ‘)}{i:‘:,—_ 11]}

:{H";}n}+[i:;ﬂ

{e" -1

e
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[[x+l]d.r

Answer
Let/ = [ (x+1)dx

J-{Jr+l} dx:': +x= FI{.\']

By second fundamental theorem of calculus, we obtain
= F{]}—F{—I}

Lo

=|+]—I+]
2 2
=2
1]
_‘:—d‘r
_I'|I‘
Answer
N
Letf =] — e
L

_‘-laf\' Img,1'| F(x)
x

By second fundamental theorem of calculus, we obtain

[=F(3)-F(2)

= log/|3 —lug|2| =log ;
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f(ﬁrxj —5x" +6x +9)dx
Answer

Let] = f (4x* =52 + 6x+O)ix

[(4x" =537 + 63 +9) v = 4[%) - ‘5[%3] ﬁ[%} +9(x)

=x“—5'3i+3x: +9x =F(x)

By second fundamental theorem of calculus, we obtain

I=F(2)-F(1)

;=le*_5'[f] +3{2}2+9{2}}—{{1}*—5“}3+3(|}’+9{1]}>

3
=[I6—4:} +I2+I8]—(I —i+3+9]

5
:|ﬁ—ﬂ+|2+|3—|+§—3—9

Question 4:

E sin 2xdx

Answer

Let/ = _[f sin 2x dx

b

[sin 2 = [_“"; 2 J ~F(x)

By second fundamental theorem of calculus, we obtain
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_[3 cos 2xdx

Answer

T

Let/ = ‘[3 cos 2x dx

NP
j-u.:r.-s 3.‘({.{1'=( SINZY ) F[x}
. 2 )

By second fundamental theorem of calculus, we obtain

I:F[%J—FW)

s

[sint —sin0 |

bd | = bd | = pd |

[0-0]=0

f e"dlx

Answer
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Let/ = [ e'd

I(:Tr:,{r e =F(x)

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

5 4
=g —€

=¢'(e-1)

I‘ tan x oy

Answer

T

Let/ = II* tan x dx
Ilan xdy =—log |c-;:.v.x| =F(x)

By second fundamental theorem of calculus, we obtain
T
I=F = |-F[0
[4] ©)

=—log cos% +log|cos 0|

+]0g|l|

—_log|—

=—log(2) 2

I
—Elogz

Ed
fcosecx dx
L]

Answer
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Let/ = L’cmecxdx

6

Iﬁ:nsec x dx = log cosec x —cotx| = F(x)

By second fundamental theorem of calculus, we obtain

()

=lo {:USE{:E—L:NTI —lo
=log 3 4| 108
:Iogwﬁ—]|—log|2—w@|

[\E—f
=log

m n
cosec— —cot
6 6

[y

2-43

dx

Answer

I B dx
JEU—‘E —
Vi—x

f d.rt_ =sin'x = F{.r}

JI-x°
By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

=sin ' (1)—sin"' (0}

T
2

x
2

d
-Cl+:"
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Answer
el
4 x7
dlx ;
j-] Lo tan 'x=F(x)
By second fundamental theorem of calculus, we obtain
[ =F(1)-F(0)
= tan "’ I:l]—tan" {f}]
s
4

Letf =

X =1
Answer
dx
Letf = -
'[J:"—l
[ = Ligg XN (v)
=1 2 x+1

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

_I]Dﬁ-w 02711
2| %3 %2+
—]_]n : lo !

2| E[4 783

I, 1
=3 ]ugz—]ug :|
—l_]o EJ

2| %2
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x

>
_[3 o8 xdx

Answer

Let /= ‘[3 cos” x d

J‘Cl]}i:x{ﬁ:ﬂ/|+c;52x}ﬁ=.' sin2x l( slnzrj F(x)
\

By second fundamental theorem of calculus, we obtain

(3o
Al

{EH}—{J—H}
2

E L

i

NN

Question 13:

3 xelx

-[- X+

Answer
x

Let ] = jj—ﬁfx
r‘+l

J’1c+l T -[

By second fundamental theorem of calculus, we obtain
I = F[B}—F[E]
|
2[Iu::g_(l (3) ]—10g(1+{7] ”
1 .
=E[I0g{lﬁ}—log{5}]

] 10 1
=Elﬂg[?]=glﬂgl

I-::Et(l +x ) F(x)
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Question 14:
r21;+3 e
P 5xT +1
Answer
Let [ = Jj““”
Sxt+1
J-ZJ.+3 ___[ 2x+3
Sxt 1 5x° +1
__J'Hh:+15 "
579 5x" +1
) ey
5950 +1 S5x+1
_ jSlUTI‘ J 1 I dr
o 5[x:+—]
5
_1 SRR BV
_Slﬂg(Sx +I)+5 I tan I
NEREN
I 7 3 1
=—log|5x" +1)+—=tan J5x
=F(x)
By second fundamental theorem of calculus, we obtain
=F(1)-F(0)

[1 ) 3
=15 log(5+1)+ tan [-u"_) Iﬂb(l}+vl,gtﬂn (0)
=élngﬁ+%tan" 5
Question 15:

_E ve* dr

Answer
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Letf = ‘Exe”:dx

Putx’ =t = 2x dr=dr
Asx—=0t—=0andasx = L.t —1,

oo =% -Ec?rdf

Tion 1, ¢
ch.fz‘.t‘ 21, F{r]

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

Question 16:

-l-‘ S5x
)y +4x+3
Answer

/= I._,S;_ﬂ{r
Let fxT+4x+3

Dividing 5x° by x” +4x+3, we obtain

1= fls- 20t
; X +4x+3

20x+15
. -
X +4dx+3

(1)

I=5-1, where I = |
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, T 20x+15
Consider /, = Jﬁ
JxT+4x+8

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

=2Ax+(4A+B)
Equating the coefficients of x and constant term, we obtain
A=10and B = =25

2

4 a
|U 2x+ " J : dx
PxX " 4dx+3 x+4x+3

Letx’ +4x+3=¢
= (2x+4)dx=dt

= [ =10 a5 J‘—
! {x+2}

x+2-1
=10logs =25 =1
oxi-23| pos( 221 |

_ [m mg(f +dx+ ?)]l ‘25{%%[ .- H.

x+3

=[mmglﬁ—mluga]—25[%|ug%-%mgﬂ

=[10log(5%3)-10log(4x 2]]—2—;[Iug3—lﬂg5—|{}g2+ log4]

=[10log5+10log3-10log 4 - l[}IGgE]—?[IﬂgB—lng:‘r—lng2+]ng4]

- o <
=[ll’Hi—a}I-;}gS+[—I[}—?}lngd‘ﬁr[I{]—'Z—S}]ng3+[—lﬂ+27j}lngl

=?Ictg5—%h}gsl—ilng3+51mg2

Substituting the value of I; in (1), we obtain
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[ log |UgE:|
|:‘5‘lug —log }

Question 17:

MUI
.h.L.I"l.h.L.l"l

E (2 sec’ x+ 1 + E}afx

Answer

Ie”_-["( secT X+ x +")dr

4

I(Esec: X+x + 2}15:: 2tanx+%+2x =F(x)

By second fundamental theorem of calculus, we obtain

I :F[E]—F[l}}

=[[zmn%+&[g]4 +2[§]]—[2tan0+ﬁ+f}}}

:2+E+L
2 1024

Question 18:

‘r(sinj'—r—cosj'—wm
! 2 2

Answer
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Let [ = f[si[f %— cos’ %jdr
\

=- fuus x dx
Im‘:ﬁ rdv=sinx= F{.r}

By second fundamental theorem of calculus, we obtain

I =F(xn)-F(0)
=sinm —sin0
=0

1‘ fhx+3 e
' +4

Answer

er:fﬂf;-
"xT+4
Gx+3 1.+|
-[w. i _3J

By second fundamental theorem of calculus, we obtain
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I1=F(2)-F(0)
= 3|0g{2:+4 —tan' ] llog{[}+4]+itan"[ﬂ]]>
2 2|
- 3
=3Iog8+ tan 1—1]on4—_}ran 0

Ifn
=3log8+ -3logd4-0
g 2[4J g

8 3m
=3log| — |+ —
5*“(4J 8

3In
=3los2+—
& 8

Question 20:

T . X
r Xe +85In— jx
[ 4 ]”

Answer

Let ] = r[u +5in E]u’x
! 4
g
T J—CDST
xe' +sin— |dy=x |e'dy - ol sy 4
[ e i ™ Jatr= j{[ ][} i

4

4 x
= xe —IL*"fir——coﬁ—
s 4

. dn x

=xe' —¢" ——cos—

By second fundamental theorem of calculus, we obtain
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I=F(1)-F(0)
:[I.e'—e'—4cua |—[{].e"—c:— cos0
', T b T J
: 4|( ] \|+I+4
— =] — —
E\_'\E; T
4 22
=l+—-
T T

C.

D. 12
Answer

L fi? —tan"'x = F[J:}

By second fundamental theorem of calculus, we obtain

[& d F(¥3)-F(1)

1+ x

-1 i

=tan"' 3 —tan"'1

m =

3 4
-
12

Hence, the correct Answer is D.
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_[: i

4+9x° equals

s
A. 6
T
B. 12
T
c. 24
s
D. 4
Answer
_[ o _—[ dx
4+9x" I (2) +(3x)
Put 3x =¢ = 3dv=dl
. J- ol _lj lt
- (2) +(3x) 3 (2) +¢°
Iyt
:B{Ztan 2}
= l’L:-J,n" ‘K ?—‘LW
i W2 )
~F(x)

By second fundamental theorem of calculus, we obtain
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z I:"l_' /2"\
[rom=Fl5 -FO)
4492 | 3)
e .
=—tan'| -2 |=Ztan"' 0
L2 3
1
=—tan '1-0
6
| =
—_——
6 4
_
24

Hence, the correct Answer is C.
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X
r —
byt +1

Answer

x
r —
Pt +1

Letx’ +1=t = 2xdx=dt

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

=5 [tog]

- ;[lugz— logl]

|
=—log2
5 z

If \/sing cos gd¢
Answer
Let] = I Jsingcos’d dg = I Jsing cos'gcos ¢ dg

Also. et SN =1= cosgdg = dr
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When ¢=0, r=0and when ¢ =—, 1 =1

= f] J;[I—F]2 d

= J: (1410 —2:"');!;

2| =

Q %

le; —rl—Z;-’ ot

i | b2
[ %]
=Y

+
17
1544+42-132

231

r_sin '[ z'xﬂﬁ];ir
! l+x°

Answer
R
dx

3

Lﬂf=£5iﬂ '[I i

2
1+
Also, let x = tan8 O dx = sec’6 dO

4

I!‘_?_ZTI'
When x =0, 6 =0 and when x =1, 4
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I= f*sin '[ﬂjsec” ado
) l+tan- &

= _[4 sin™ [5in Eﬂ}ﬁeczﬂdﬁ‘
A}

= | 260 -sec” 0do

= 2[: -sec’ Bdo

Taking®as first function and sec?8 as second function and integrating by parts, we obtain

I=2|6[sec’ 646 - j{[%&] jxeczﬁ‘dﬁ'}a’ﬁ'}

X

I
4

Ji]

=2:E'Ian|9— _[tﬂnﬂ‘dé'];

= 2[9 tan & + Iog|¢'-"5*5'|]5

i n L
=2 —tan—+log|cos—|—log|cos(
IS T B @
—2_—+|og(L]—Iog1
J2

E:
=2 ———loe2

ke
=——log2

j’:lm {Pulx+2:.f:]
Answer

fxmdx

Let x + 2 = £ O dx = 2tdt

When x = 0, Ir:‘-'fzand whenx =2,t=2
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o [Fare 2d = f (¢ =2 20

=2[ (¢ -2)dr
= 2.[;(:* - 21" Yt

5 f‘_'_zi}
5 3

[

W2

5 3 5

|
2

Il
I-J

(32 16 4\E+4J§]

3

15

Il
b3

15

ﬂmaﬁ}

16(2++2)
-—
) Iﬁx@(ﬁﬂ)

15

Question 5:

z clx

x o
_() smx
) 1+ cos” x

Answer

S sinx

_(— —dlx
" l+cos” x

Let cos x = t 0 —sinx dx = dt

r=
When x = 0, £t = 1 and when

'96—su—1zﬁ+2{w§]

E*r=ﬂ
2
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* sinx vt
L psine g pd
) 1+

1 +cos® x
1]
lan']r‘]l

[
= —[lan "0—tan"'1]

.

_m
4
Question 6:
: glx
Answer

2 e 2 clx
'(‘ x+4—x - '[ —{x:—.r—fil]
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1 3
Whenx=0,1=—— and whenx=2.1= E

—I

_Irl

[_—?

(o)
\\_,-"

= log —=
a V17 E_
2 2 |
7 s V1T
l 4 3 5 ~
= log —==—= =
NE2 N T J17 1
-— log—+—
L 2 2 2 2
1 mgql? +3 log Y171 V17 -1
=— =10
7|7 -3 V17 +1

] ]“gw'l?+3x«.,frl_?+l

7 7173 17—

1 lgg'1?+3+4\:’ﬁ

771743417

o mg'zmwﬁ

N7 20-417

_ 1 (54417

R EENT]
(5+417)(5+417)

=——log

V17 25-17

o ]“g_25+1?+mJﬁ
Nt 8

I 42+|{}Jﬁ]
=——log

J17 g

] 2145417
=—=log
7 4
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f dx
Ix® +2x+5

Answer

r d r d r dx
Foas Loy Dy

letx+ 1 =t0Odx =dt
Whenx = -1, t=0andwhenx=1,t=2

. dx P odt
! (x+1) +(2) e

I(l —Lﬁ]e:"dr

Lx o 2x°
Answer
2 1 1 -
(1 e
Lx o 2x°

Let 2x = t OO 2dx = dt
Whenx =1,t=2andwhenx=2,t=4
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718 D R 1 (2 27,
H\T 2I1;e"fi1'=sz£ -Ij}exa’:

)
Let }—f(r}
Then. /'( }——rl_?
T | | ) lF . .
J(—“W'a’f: : )+ () |de
[ jea=Lelr-r 0]
=[es ()],
2 1
1!
it
_ e
il
R
4 2
FI(EI—Z]
4
|
(.r—.r"]-‘
fir s
The value of the integral “ A is
A. 6
B. 0
C.3
D. 4
Answer
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e

Let] = f—dr

Also, letx=sinf = dv=cosfd8

1 N n
Whenx=—. B =sin —|amhﬂWHx=LB=——
3 3) 2
|
x [sinﬂ—sin;ﬂ)}
= [= '[I'" '|1|TCGSBJH
1 1
x sin@): (1-sin’ 0
=[.2|( }(4 )cosﬁdﬂ'
n"__;l 5In

cos 0 d8

1 2
5 (sin8)F (cosB):
a '(m | .I sin' @

| 2
5 (sinB)5 (cosB):
B -[... 13| sin® Osin” @

5

_ G (cosB)s
['" s l{\.mE}

cosf d6

_cosec 040

B f o '1[““‘ E‘]3 cosec’0d0

Let cotf = t [0 —cosec26 db= dt
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; A 17 ey s
When & = sin [ | t=22 andwhen ==, 1r=1
\3;' 2
I ——I' ﬁl,’.;]:'mfr

Hence, the correct Answer is A.

. f(x)= [;':sinufr.mcn_f"{x]is

A. cos x + x sin x
B. x sin x
C. x cos x
D. sin x + x cos x

Answer
f(x)= [ tsintdr

Integrating by parts, we obtain
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.f-{x}zrﬂsinnﬁ— L{[i:] Isin :df}/dr
= [a‘[—cusr}]: - f{—cusf}dr

=[-tcost +sint];

=—XCosx+siny

= f"(x)= —[{x{—sin x}}+cosx]+ COS X
= J.'Sin..r_ COSXx+COs5X
=xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

x

_[3 cos” xdx

Answer

[= Ecnsz Xy {1}

— = ECDSE [g—x]d&c (ff(x}fir=ff[a—r]dx)
= /= _ﬁsinz xelx -(2)

Adding (1) and (2), we obtain

x
ry | %

21 = I—' (sm“ X+ Cos x}dx
]

— 2] = L'—’Idx
=21 =[x];
—27="

2
::~."=E

4

Question 2:

f JJsin x
' Jsin x ++Jeos x

Answer

dx
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WEINX "

m
j" Jsinx + Jcns.x

Let/= [>—YS

Y \.'rﬁinx + Jcmx

fgn[g—x]

dx

::-I:J.; \

fEERRSEnN

+ COS

l__
A/ C0s 4+ +/sinx

Adding (1) and (2), we obtain

2y = f WJsin x 4 +/cosx
]

::-.r=J'E dx

—_———dx
WsInx ++Jcosx
=2 = _[flafx
=20 =[x]:
—27="
2
=1 I
4

Question 3:
_F sin? xely
\ 3 3

sin? x+cos” x

Answer

(1)
(j‘l:‘f(x)ahf: Hf(a— :t]d.x)

-(2)
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3
: sin? x
|.ﬁt1:=-l.“‘ﬁdx {]}
sin x +cos’ x

:sz_; - nsm:[z‘i) — (j:f(x)dx=[:’f(f:—u-];ix)

cusz
== j (2)
sin? x+cos? x
Adding (1) and (2), we obtain
2] = _L 8in® x+cos” x "

sin® x+cos? x

:>2f:f-|dx
:»z;:[x]g
===

2
—7==

4

Question 4:

2

l-" cos” v
= § 5
'8Nt x4+Cos X

Answer
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Let / = j de ()

' sin® x+cos’ x

(n
$f=L_; — -LE J dx (j‘:f(,x}dt=j‘r:af{a—x]dx)

sin” x
I= cix A2
- J sin” x + cos’ { )

Adding (1) and (2), we obtain

EEI 4
S5 X+ C08” X

21 = I‘ e
il

sin’ x+cos’ x
X
— 2= _[—‘I-n’x
1)
m

=21 =[xf;

—27="
2

—7==
4

f\. X+ 2| dx
Answer
Let 7 = [ |x+24dx

It can be seen that (x + 2) < 0on [-5, —2]and (x + 2) =2 0 on [-2, 5].
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o :j-__:—[x+2;'|dx+fz{x+2]cir (ff(x] =j-rf{x]+ff[x})

; -2 . 5
f=— Jf—+23r + x—+23r
. -3 2 -2
= 2

A )
=—{2—4—‘—5+10}+[2—”+m—2+4}
2 3

25 25
=2+4+——10+—+10-2+4
2 2

=29

Question 6:

f|x—5|ﬂ’x
Answer
Let/ = [ |x—5[dx

It can be seen that (x = 5) < 0on[2,5]and (x = 5) = 0 on [5, 8].

[= [ ~(x=5)dx+ [ (x=3)as (Ef(x]:Ef{x]{f[x))

Jt'z : .1‘2 '
=—l——5x} +[——5x}
2 , L2 ;

25 25
=—| Z-25-2+10 |+[32-40-2+25

-
“

=9

Question 7:

Ez‘{l—.‘r]ﬂ clx

Answer
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Letf = -r:c{l—x]" el

ol =[(1=x)(1-(1-x)) ax

sl (£ha= a0

1 I
_Lﬁl_n-i-EJ

_ (n+2)—(n+1)
(n+1)(n+2)

B 1

(n+1)(n+2)

L‘ log [1 + tan .r}c.".r

Answer
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Let /= _[“4 log (1+ tan x)dx (1)

o0 :L:]og [Htan(f—xﬂdx (jlj_f(.x)dx: j-l:af{a—x]cix)

N

T
% tan ——tan x [
= =L“log 1+ 4 dx

n
| +tan— tan x
4

| —tan x

:~!:.[:_:*lug {l+ Tran [

= 2
— |4 ;
:>f_‘[_3 log [I+tanx]d1

== j}mgz cix—jflog (1+tan x) dx

== J'* log 2dx — 1 [ From (1)]
=2I = [xlogi];

— 2/ = ElogE

bis
= [ ="log?2
3 g

Question 9:
fmz — xdx

Answer
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Let! = f,lﬂdl
[ =]} (2 x) s (J; 7 ()= [} 1 (a=x)ax)

o]
et
| =
ol
=} H{

ZR\E R\EJ

3 5

Question 10:

|

Answer

(SR}

(2log sin x —logsin 2x ) dx
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Let/= E(Elog sin x —log sin 2x ) dx
= [= E{Elog sin x—]og(Qsinxc@s,x]} dx

T

=] = E{Elog sin x —logsin x—log cos x — log 2} dx

T

== LJ {log sin x —log cos x—log 2} dx

It is known that, [‘[J_f'[.x)d.r = f,f{a—x}cﬂx]

=[= E{It‘:g cos x —logsinx—log 2} dx «(2)
Adding (1) and (2), we obtain

m
Y

21 = [*(~log2-log2
[ (-log2~log2)dx

::rZI:—ElugZLIIdx

T
= [=-log2| —
o8 [2}

T
if—z{—IDgE}

n 1
=3 =E[Iog£}
=1 =Elﬂgl

2 2
Question 11:

x
. %
J‘fﬂ sin” xdx

%

Answer

Let/ = [ sin® xdx

As sin? (—=x) = (sin (=x))? = (=sin x)? = sin’x, therefore, sin’x is an even function.
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x}dx =2 -[:j'{.r]dx

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

=2 E sin® x v

1 —cos2x
:ZL- — dx

= L (1-cos2x)dx

=[ __sinzx}!
2 i

=

by | =

-r xdx
'l +sinx

Answer

e [ 0

S (17 (s)ete= [ (a=x)t)
=1L o

Adding (1) and (2), we obtain
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2 = .(- T s

"+ sinx

| —sinx
( '-sanl} &

I+sinx)(1-sinx) '

:;»2!—1!_[-'(

| —sinx
_>zf:nj' S e
boCosT X

=2=x jr {.\;E:I'.:' X Lzuu'.\iecx} dx
LY

= 2/ = nftan x —secx]
=2/ =n|2]
=/=x

x
-[3: sin’ xdx

2

Answer
Let = [}, sin’ xdx (1)

As sin’ (=x) = (sin (=x))’ = (=sin x)’” =

| x
It is known that, if f(x) is an odd function, then [”_;‘( }

= J-T sin' x dx=0

i .
f cos” xey

Answer

—
i
e

Let /= j cos’ xdx
I
cos (2m-x)=cos’ x

It is known that,

—sin’x, therefore, sin®x is an odd function.

el =0
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2er

[ F(x)ae=2] 7 (x)dr. itf(2a-x) = f(x)
=0iff(2a-x)=—71(x)
s I1=2 fcof xelx

—[=2(0)=0 [ cos® (m—x) =—cos x|

Question 15:

. .
SN X —CosY
P dx

b 1+sinxcosx
Answer
T .
S sinx—cosx
Let/= [> == de (1)
' 14+sinxcosxy

=

::.!:‘[: sin[g—x]—cos[g_xj dx (L:Jf(x)dx=£:ff(a—x]dx)

s §-xoos(5 -
1+s8in| — —x |cos| ——x
2 2

/- If cosx —sinx

dx A2
T 1 +sinxcosx { }

Adding (1) and (2), we obtain

: V]
2= P—dx
b 1+ s8In xcos x
= [=10
Question 16:

_Clr:-g[l +cosx ) dy

Answer

Let/ = rlog{l+0051-}cir (1)

= I = flugl{l+ms{x—x}}dr (_rf(x}ci\‘ = _rf{u—x]dx)
== flng[l —cos x ) dx 2)
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Adding (1) and (2), we obtain

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

=2/= f]ugsinfxm-

=27 = 1_[' log sin x dx

== flogsinxdx

sin (N — x) =sin x

o 1=2 [*logsin xdx

=/= Zﬁlng}iin(g— .\']a’x =2_|I_; log cos x dx
Adding (4) and (5), we obtain

21 = EJF (logsin x + log cos x ) dx
== Ilg[logsin x+logcosx+log2 —log 2 )dx
= [= _[F[I-::g 2sinxcosx —log2)dx

== IIT logsin 2x dx — E]ﬂg 2dx

Let 2x =t O 2dx = dt

Whenx=0,t=0andwhen- 2

In .
ool :E flugslnm’}' —Elﬂgi

NE

)
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T \1'; e

' Jr+Ja-x

Answer

Jx

Let /= [ = —dx (1)

Jx +a-x
-(:. fx)dx= E_f{a—x}a’x)

It is known that, (

[ = LL& -(2)

Ja—x+x

Adding (1) and (2), we obtain

Jx +Ja—
zle:y.r+ a-x

dx
1.."';+va—x
—>2f:_r1ﬂ’_r
=21 =[x],
= 2=q
=2
2

f|.\:—||dx

Answer

I=[|x—1dx

It can beseenthat, (x —1) <O0Owhen0<x<1land(x—-1)>0whenl<x<4
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= [t + ['x-1jdx ([re)=[r()+ [ 7))
= E—(x— I}.:ix+ E(x—l}d’c

=|—l+ﬂ—4—l+1
=1- I +8-4- : +1
2 2

=3
Question 19:
Show that _Cf{x x)d = 2-[ x)ds, if fand g are defined as J|r[ﬂ':fl[a_x}and
g(x)+gla-x)=4
Answer

et 1= [ £(x)g(x)ds ()
=1=[fla=x)g(a-)a ([ r(x)de=[ 7(a-x)at)
=1= [ f(x)g(a-x)e& -(2)

Adding (1) and (2), we obtain
21 = [{f(x)g(x)+ f(x)g(a~x)}dx

:>2:=f_f{1 {g(x)+g(a—x))dx

=21 = [ f(x)x4dx [g(x)+g(a-x)=4]
= 1=2[ f(x)d

Question 20:
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[ SRR |

: {r'; + X o8 x + tan” A‘*l)til’
The value of is
A.0

B. 2

C.n

D.1

Answer

Let ] = I;T(x"’ +xcos x+tan’ x +1)dx

-

T T X X
= 1= Ifn xdx + J.f,,t cosx + Ifn tan” xex + !3,, l-dx

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

Cf(x)dx =0
if f(x) is an odd function, then L_}‘( }

J:U+U+u+2{2|-dx

[];

I

| o]

|

=

Hence, the correct Answer is C.

o 4+ 3siny
L" IngL'— fx
The value of 4+3cosx /) g
A.2
3
B. 4
C.0
D. 2

.r:.---f.['r}d-‘f = 2_{: f{_.r}dxa .
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Answer

Letl = _[ ]ng[m]dx
4+3cosx

N 4+35in[;—x]
=1= _l-flug . dx
4+3cos[2—x)

s I}log[mac‘_}”)dx
4 44 35mx

Adding (1) and (2), we obtain

(‘[‘f(x)cix = ‘[‘f(a—x]cir)

-(2)

Efz-[: lug[4+33mx]+|Dg(4+3-:t.;'nsx) e
' 4+3cosx 4+3sinx

- Lzlﬂg[4+351nxx4+30?5dex
4+3cosx 4+ 3sinx

=2/ = Lﬂlogldx

= 2= L;U:ir

= f=10

Hence, the correct Answer is C.
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x—x

Answer
1 1 ]

x-x' x(1-x) x(1-x)(l+x)

1 A B C
“ :r[l—x}{l+x]:?+{l—x)+l+x ()

= 1=A(1-x" )+ Br(1+x)+Cx(1-x)

= 1=A— A" + By + By’ + Cx—Cx*

L

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=1F=—,and C =

b | —
b | —

From equation (1), we obtain
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Class XII
| B i
s(1-0)(1+x) x 2(-x) 2(1+x)

! x=’[l<ir+l’[$dr—l de
I+x} x l—x 29 +x

- Ix[l—x]( 2
1 1
= lng|x| > log |{1 —x)l -3 Iug|{] + x]|
1 1
= log|x|—log|(1-x)z|-log|(1+x)=
=log Ix , ‘+(T
{]—x):-(|+x}5
=lng[ x_.,] +C
1-x
. I : +C
—E og ) )

Question 2:
]

Jrita +\/{x+b}

Answer
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| _ 1 X«..'x+a—-q".r+b
Jx+a+Jx+b Jr+a+dx+b Jx+a—-Jx+b
Jrraxih
C(x+a)-(x+b)
_[u'x+c.r—\|'x+b]

a—h

1
dr =
:}IJr+a—s,u'rx+b a—b

(,a—li'}} 3 3
2 2
= 3(”2_h)|:(x+a]; —{x+h};:|+c

Question 3:
1 o
3 Xr=-—
INAY=X IHint: put ]

Answer
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I

.!.'xn'ax—x:
o o
Letx=—= dv=——ut
[ r

1 1 a
= dx = ——di
’[:m" ax—x° j II : [ r~ C ]

= —gj—.l—fﬂ

‘jﬁ_f
P
] 1
=—— | =i

ad -1
== ! :Eﬁ]ﬂj

il e
=——|2.[—=1|+C
a| q‘Jl.x :|

=_E Na=x +C
o\ s

-2 J”_"T]+C
“'\ X

Question 4:

]
—
X [_.t‘ +l}4

Answer
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1

x5 (r' : 1)"

Multiplving and dividing by x~, we obtain

-3

53 x i(Jf‘—l};"

2 3
X X

[,
i 1
4
1['_|"JI
=—_ l +C
4 1
4
1
i | |
=—|l+—| +C
'.\ o
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Question 5:

| T 1
x?+xt x3[]+x"‘]

Letx=1" = dx=60dt
I l] 1r:j| - 1cf:

x4 xt x? [1+x"]

= I]Ld‘r
t(1+1)

A
=6I[l +r‘J|mf

On dividing, we obtain
1 2 |
J‘ﬁd‘%’:ﬁj{(f —J’+|}—m}vlf
x-+x
r I
=6|| — |=| = [+t=log|l+¢
[ [ [ [
=2x*-3x7 +6x“—6log[|+x*’]+ﬂ

1 | 1
=2Jx —3x% +6x° —f:l:::vg,[l+.~rﬁ ]+C

Question 6:

2x
{x+l}(x: +*.‘J]
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Answer

Let Sx _ A By+( {]}

_|_

(x+ ]}(.‘c: +9} (x+1) {x’ +‘}')
= 5x=A(x* +9)+(Bx +C)(x+1)
=S5y = A +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

.*}‘=—l,f:'=l,anr:l[."=E
2 2 2

From equation (1), we obtain

| o

Sx -1 *

[x+l‘j(xl +9) - 2(x+l]+ (x +

| =

[ =]
W |

)
Sx - ~1 (x+9)
S o) f{g(mf 2 +9)]["‘

| I x 9 |
=—§I{}gx+l|+§sz+gdx+af

sy

X +9
1 1 2x 9 1

=——logx+1|+— |— ct— |
2 & | 4I,r'+9 ZIx‘+9

] 1 91 e
=——log x+1+—log|x* +9+—-—tan ' =
2 & | 4 g| | 23 3

1 1 3 3 X
=——log x+1/+—log(x" +9)+ =tan ' = +C
g1 log(x +9)+ Jtan

Question 7:
sinx

sin(x—a)

Answer
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sinx
sin(x—a)

letx —a=t0Odx =dt

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

B j-simmsa tcostsing

sint
= j‘(msa +cotsin a )dr
=tcosa+sinalog|sini|+C,
=(x~a)cosa+sinalogsin(x-a)|+C,
= x305u+sina]og|sin{x—a}|—ac050+ C,

=sinaloglsin(x—a)|+xcosa +C

Question 8:

Slogx 4logx
er g e

é

t‘?ll'-]!'r _e_'-‘lnjl_'r

Answer

eﬁlng.x _eilng i3 = l-J_:q,ﬂ.r.». (é’lngx -~ |}
:elk:g:r
- elng.‘r'\
=X

Eﬁlngr _e-“llcsgv 3

IWJI: Ix”dx=x?+ﬂ‘

3logx

Question 9:
cosx
V4 —sin® x

Answer
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Cos X
Vd—sin® x

Let sin x = t 0 cos x dx = dt

j‘ __cosx _[ dt
J4—sin’x f'[g}:_{;}l

=sin”" [i] +C
2
=gin"' [_sm I]+ C
2

Question 10:
sin® x —cos® x
1—2sin” xcos” x

Answer

sin® x — cos® x (sin4 x+cos’ x](sin4 x—cos’ .x)
1-2sin’ xcos’ x  sin’ x+cos’ x—sin’ xcos’ x—sin’ xcos® x
(s.iﬂ4 x+cos’ x)(sinz X+ cos’ Jt:}(sin:'r x—cos’ x}

: 2 =2 2 1 = X 2
{Sll'l X—=5IN X <05 .V)+(L'U$ X =35I xCcos -T)

- 4 i 2 2
(SITI X+ CO0s .X')(SII'I X—C0S I]

= T 2 2 = 2
5in x[l—cos .r)+ms x[l—sm .x}

—{P;in+ x+cos’ ;r)(u:u:r-s;‘z x—sin’ :r}

(sinJ' x+cos .T)
=—cos 2x
sin 2x

s R ®

sin” x—cos x . .

", I — s —dy= I—cosExaﬂx=——+L
1-2sin” xcos™ x 2

Question 11:

|
cos(x+a)cos(x+h)

Answer
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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)
|

=m[tan[x+a}—tan{x+h]]

] —
‘[C(}S[I +a)cos(x+ h}dx_ sin(a—b)

I[tan{x+a}— tan (x +b}:| dx

1
= in(a—h) [— log|cos (x+a)| + ]0g‘¢05(x+h}|] +C

1 log cos(x+b)

=sin{a—b} cos(x+a) e

Question 12:

Let x*=t O 4x3 dx = dt
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= fﬁ

= lsin" f+C
4
= &.v.in'1 (x" ] +C
Question 13:
=
[I +f3”)(2 + (-.*”)
Answer
EI.'.

lete*=t0 e dx = dt

- J- l+e” 2+€*}dx: J{!+l](!+2}

ety

= log|r + 1| - |¢3g|r + 2| +C

t+1
=log—— +C
B2
EEALLC e
gE+e '

Question 14:
1

(x +1)(x* +4)

Answer
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1 =.4x+3+('x+ﬂ'
{x1+l)(x:+4) (.r3+l] (11+4)
=1=(Ax+B)(x* +4)+(Cx+ D)(* +1)

= l=dr +ddx+ B +4B+CF +Cx+ " + D

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

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

On solving these equations, we obtain

A=[’J*B=;,C={land£}= !

From equation (1), we obtain
1 1 1

[x1+1Hx?+4] 3{xi+q :ﬂ11+4}
P__i___d_l P
{r3+1}{x3+4} 395741 39574+ 4

1 X
=—tan ' x——tan IE+L

) i)

logsinx

ll.‘l'.)Ei.'ll xXe

Answer

Jogsin

N .
COS™ Xe = cos® x x sin x

Let cos x = t 0 —sin x dx = dt
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3 b & 3 i H
= |cos” xe ™™ dy = cos xsinxdy

=——+C
4
__gos'x +C
4
Question 16:
(-.*nw(xd +|)_I
Answer
RN {_‘(.l +I}_I _ tﬂlug..'-"‘ (1_4 + 1}—1 _ (I+'i_ l)

Letx'+1=¢t = 4x de=dr

= J-E‘;'"g" (x' I 1)_|dx = j X e

{x4+1)

_ | -I'dr‘
a4y
1 .
= 2 |Ug|r|+ C
= i Iu}g|x" +]|+C
1 .
=Zlog{x4 +1}+L
Question 17:
f'(ax+b)[ f(ax+b)]
Answer
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_f"{uxvh]l:_f'{ux +h}T
Let f(ax+b)=t = af"(ax+b)dx = d

= J_J""{fu'+ h}[_f'{ax+ J‘J)J" d = ; _[!"df

_] !JI'|
a| n+l

(f (ax +:‘)}}”'I +C

a{n+l)

]

,“n'lﬁin" xsin {.'r 1 rx}

Answer
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1 1

\/sin" xsin(x+ea) 1Il||'Is.in'1 x(sinxcosa +cosxsina )
1

Vsin'! rcosa +sin® xcosxsing
l

sin® x+/cos o + cot xsina

cosec’x

Jeosa 4 cot xsina
Let coscr+cotxsing = = —cosec xsinadx = di
1 cosec’x
j — u’x:I —lx
sin” xsin(x+a) Jeos @ +cot xsina

- L4

sin o \,"';

-1 )
sina[hﬂ%
-1

[Eu'rcoscc + ot xsin ar}+ C

sin o
-2 | COS X SIN o
=— fcos o + : +C
sine sin x

=2 I'sinxcm;rx + COSs xsin o
. | : +C
sina ¥ sin x
R
2 [sin(x+a)
- f - +C
SIH{I‘\I sIm.x

Question 19:

- -1
sin” wx —cos  +/x

sin”' Jx +cos WJx

e[0.1]

Answer
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. 1 l'_

sIn" +/x — o8 l\,l"; _
— —=dx
gin +/x +Cos \J{;

Let / _[

It is known that, sin ' «J';+cos : \,J'; = %

\
[; cos” \x |—cos x
_>f=j f’ die

T
2

2- 1 '_W

=20 ——2ecos Jx |dx

?[I]l[z 4

2 4 -
=2 | leax—— | cos ' +x dx
T 2'[ n'[

:x—ij‘ms ' dx (1)

Let ], = jcos " Jx dy
Also, let /x =t = dx=2tdt
=1 = EJ::UE; -t

; _ ! e L
=t*cos - \,"Il—r'—251n1|f+sm'f

b T

=t cos 1 ——~1—1" —lsin '
2 2

From equation (1), we obtain
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1

I =I—i|:|'2 cost —éu'l—r‘ +%sin ‘f}

:x—i[xcos" ﬂ—%ﬂ+ésin" ﬂ:]

T
=x—ETx[——ﬁhflJ;J— x_j-+—ﬂhf'J;]
T 2 2 2
- 2
:x—2r+4—xsin" \.n'f;+%v'x—x‘ —Zsin'yx
T T T
-
=—x+:[(2x—l]sin" \l";}—gv'x—x: +C
T n
2(2x-1 —
= {x ]sm4 X+2\X—IE—I+C
T n
Question 20:
1-Vx
I++/x
Answer
1:\]"&9&
I+

Letx =cos’ @ = dx=-2sinfcosf dd

1 —cosé
|+ cosé

|2£-in2 4

. y
Jd 2cos’ 0
2

= _Jm|1 g-i sinf@cosd di

(=2sinfcosd)d0

sin 28 di?

. f
s1n
:—EJ 2 [innEC(IHE]cnﬂﬁdr‘?
t 22

cos
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=—4 jsinl o cos@do

2
=—4jsinzg-[2mszg—l]d9

2 2
=—4‘[[23inlgcuszg—sinl€]dﬂ

2 2 2

=-8 Sin:E-CDSEEﬂ'3+4 5i|11EdH

2 2 2
=-2 jsinf fde+4 jsm? 9 40

2

:—EJ[I_CGSEQJdﬂ+4II_CO59dH

2 2

_ 2 E_smzﬁ o4 E_smﬂ +C
2 4 2 2

sin 26

==+ + 28 =2sin@+C

sin 24

=+ - 2sind+C

2sinfcosd
+—
2

:€+m~msﬂ—2 l1-cos* @ +C
=cos ' x+l-x-Jx-2J/1-x+C

= 21— x +cos™ IJ'WJ'C

= 21— x+cos '¢’E+ﬁ+c

=6 —2sinéd+C

Question 21:

24+sin2x

x

| +cos2x

Answer
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/- J-f2+sin2x}_x
Ll+cm21
2+ 2sinxcosx )
[[ 2cos” x JE
+sin rcosr .
’[[ cos® x )
Hsct l+ldl‘l.‘x}£‘

Letf(x)=tanx = f'(x)=sec’ x

- I(f[x}-#f’{x]]e"&r
=¢"f(x)+C

=¢" tanx+C

Question 22:
o+ x+1
(x+1) (x+2)
Answer
o 4x+l A B O (]}
(1) (x+2) (x+1) (x+1) (x+2)
= +x+1=A(x+1)(x+2)+ B(x+2)+C(x* +2x+1)
= txt+l= .-T(x2 +3x+ 2)+ B{x+2}+{‘{x" + 2_r+l]
= x'+x+1=(4+C)x" +(34+ B+2C)x+(2442B+C)
Equating the coefficients of x?, x,and constant term, we obtain
A+C=1
3A+B+2C=1
2A+2B+C=1
On solving these equations, we obtain
A=-2,B=1,andC=3

From equation (1), we obtain
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o+ x+l =2

(re1)(x+2) (x+1) " (x+2) " (

o+ x+1 o I
A |

=-2log x+1/+3log|x+2|-

Question 23:

D l=x
tan

l4+x

Answer

J =tan™ |'1_'rdx
1+x

Let x=cosf = dy=—sinfdd
/ = [tan™ } €086 _ sin o)

|25|n
=—Ilan :
M’ws

= —j tan”' tan f-sin ade

bm (el

_ ja-.qim?de
2

=—%[H-(—cos€]—jl-[—msﬂ)dé]

=—%[—9c059+ sin @

=+19c056’—15in§
2 2

1
=—cos ' x- 'c—— 1-x*+C
2 2

x _ 1
=—¢os " x——l-x" +C
2 2

=%(1cos_]1—ﬁ]+c

H]cmsj

1

+ il
x+1}'

d‘r+I

J.+7} I+1}

|
(x+1)
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Question 24:
ux3+1[1ug(x3+l]—2mgx}
x-l-
Answer
x4l “+1)-2log
Vx4 [og(x4+ ) Dgt]:‘!xz:—][lﬂg[12+|}—|ﬂg12:|
x x

_r3+|l [x2+|]j|
= " |ug ;
X X

Lcll+ij=f:> ia’x=a’r
x X
L[ 1
A== 1+ log| 1+— |dx
jf x° ( x']
1 r -
=—§jvtlogrdr

s
= "3 jrv logtdr

Integrating by parts, we obtain
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{2l

ol il
IDQT‘T— ;Tdf

2 2
2

2 3 2 1
—t* logr—— |3t
3 g BI

nglof 4r;
3 & 9

: 2 3
logr+—¢?
9

4

3 2
1 logr—=
e
[I+ I, J:[](Jg[l+ 1,
X X

Question 25:

Answer

| —sin x
Fe* elx
5 | —cosx

}+C
&
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.f— {l—smrJdr
5 l-cosx

X
1-2sin cos
fe| —2 2 &
+ X
: 2sin’
2 J
5 X
cosec” 5 .
= || —=—cot= |dx
o 2 2
Letf(x)=-cot=

= ["(x)= —[—%cosecz %j = lzcoseczg

o= : e (f(x)+ f'(x) ]

. T = T
=—| & XCGIE—E‘XGGI—

=g*

Question 26:

..
SiN X COs X
L* ey

cos’ x+sin’ x

Answer

Page 198 of 216



Class XII Chapter 7 - Integrals

Maths

.
SINXCOsX
'eps x+sin” x
{}iin X C0s x}

X
4
:”21‘4 COS X g

' (cos® x+sin’ x)
cos' x
z 2
fan xsec” x
== I“ ———dx
o]+ tan” x

Let tan’ x =¢ = 2tanxsec’ xdx = dr

T
when x=—,1=1
When x =0, t =0 and 4
.'.f=l f.=?1
240+
_ 1,7
—5[‘“" t],
I -1 -1
—E[tan 1 =tan ﬂ']
I
214
_n
8
Question 27:

.
F cos X
) cos” x+4sin® x

Answer
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: cos” x
Let! = jzfcﬁ
"oost x+4sinT x
:”:_[2 : COs" x &
"cus‘x+4(l—cos“x]
. cos” X
=1= .[! 2 - 2
cos  x+4—-4cos x
-1 (F4-3cos x-4
=j=— PP =
34 4-3cos'x
I=_1L34_3m5:x +II1 4 .
3 4—-3cos" x 34 4-3cos x
- [Fra+ L[p dseex
3 34 dsec x-3
1=t X
3~ 3 -‘4(]+tan‘x)—3
T 2 & 2sec’x
=[=——3= | A1
6 3'[’]+4'[ﬂr12x (1)
Consider, [f 2sec f
|+4tan” x

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

X= =

T
when *=0:7=0 504 when 2’
P 2sec’x e dtf
= L 1+4tan1Jc‘Ebl - -E 147
=[tan ':]:
=[t,an () —tan 1{[1}]

Therefore, from (1),we obtain

n 2= T T =
[=——4+—| = |=———=—
[§] 3[2} 31 6 6
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Question 28:

J; sin ‘{'+LU$X

WJsin2x

Answer

311'1.1 +COsxY
tf:J;
s +/sin2x

* (sin r+cosx}

,III—( sin 23.

‘L H|]1Y+Cﬂbx
6 J—{—I +1-2sin xcos x)

I
4

=
v}

———dx

e M

{Hil‘l x+cos x}

dx

= 1= _[;
5 JI —(5in‘ x4 cos” x—2sin xcm‘.x}

(sinx + cos x ) dx

\/I ~(sinx—cosx)’

T
==
[

Let (sinx—cosx)=1 = (sinx+cosx)dx = dr

1 1-43 1 NE.
x:E!I: T ngyrr: T
When and when

1

1
As \/]‘{_’T Vi-r , therefore, V1=t is an even function.

It is known that if f(x) is an even function, then Lj
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o
=2‘:II‘1_I(\E_I]
2
Question 29:
r dx
e
Answer

Leﬂ:l*lﬁ‘j—"_ﬁ

),
(VR (W edR)
=rﬁ+{§dx

ol x—x
=£\l'm(£t+j:x-";dx

- E{] ﬂﬁll. + E{I]SJ:I
=§[{2]§—|}+§[1]
=§{gﬁ

_2:24\2

X

. ]
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Question 30:
[: Sif ¥ + COS X dx
) 94+ 16s8in2x

Answer

_—

5in x + cos

Let [ :I_“ T_ : L

0 94+]fhsin2x
Also, let sinx—cosx=1 = (cosx+sinx)dy=ds

T

When x =0, 7 =-1 and when x = e r=0

= (sinx—cosx) =/
= sin’ x+cos” x—2sinxcosx =1

= l—sin2x =

=sinl2y=1-1¢
0 dt
f_"-'9+16{l—|r:)
_J“ t
9 16-161°

=JD el _ jl‘ i
125164 1(5)’-_(4,)-’*

tafid]

=$|:Iog(l)—lﬂg H

S+4y
d—d

1
=—1Ilog¥
40 s

Question 31:

_(— sin 2xtan ' (sinx ) dx

Answer
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] T
Let/ = J:f sin2xtan”' (sinx) el =,[.: 2sinxcosxtan (s x)dx

Also, let sinxy =1 = cosxdy =l

n
Whenx=0.r=0and whenx=—_r=1

I |

== 2_[1.: tan~' (¢ )l

()

Consider _[f-lan" fdt =tan™ -Ir dlt —H ”: (tan™
i

tan” :)j;m}m

2 I f:
=mn".r-——j -
g 2

1465 2
Flan™t 1 +1-1
= J 5 ot
2 24 141
2 -1
Stan”d | | |
- - jhﬁ+ j it
2 2 290+
Ftans 1 .
= ——f+—tan f
2 2 2
. |
1 ) Fetan'r o1
:;»j {-tan ‘n!r:{———+—tan 'r}
0 2 2 2

From equation (1), we obtain
1=2| X 1|2
4 2
Question 32:

r- xtanx .
—
"secx+tan x

L
2

Answer
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J.tdn'c
Let = ol
‘ -[_su:;wtan ( }

*’—r‘l (m—x)tan(x Lh

HEL{T[ x] + mn{

I]lﬂn.!.' }d:
=1= j B el
" | =(secx+ tanx)

(m—x)tan %
X

== j h
secx+lanxy

Adding (1) and (2), we obtain

Zfzf Tlanx dx

' secx+tan x
5N X
= 2[ = EILJ\
] sin.x
+

COsx  COsX

=sinx+1-1
=2/ = Hf—_d;c‘
|+ 51 x

J : 1
= 2/=n| l.dv—m alx
[ ‘ I'rl+:;in_r '

l—sinx

dx

= 2] = TI:[.T]: —‘Itr

' cost x

=2 =n —I_[:(SEE: x—tan xsec.x)dx
=2/ =7 —nftan x —secx]

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

=2 =n(rx-2)

Question 33:

(ﬂf(_r‘jdx=>[:ff(a—x]ci\')

-2
e
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[[pe=11+ =2+ x =3[

Answer

Let 7= [ [pe—1[+[x—2[+[x~3]ax

= 1= [x=1dx+ [x=2]dr+ [|x-3kx

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

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

= [|x=1]dx

(x=1)=0for1<x=<4

o= f{x—l}a’x

=1 :[S—4—l+l}:
2

ra | &

-(2)

I, = f|.r—2|r,ir

y—2z0for2=x=d4andx-2=<0forl=sx=2

= [(2-x)dv+ [ (x-2)dx

5 2 3 4
— ], =l2x—x—} J{*——zx}
? 2 | |2 i

=1, :{4—2—2+l}+[3—8-2+4]
: 2

5
= =—4+2== I
: : ()

!
2
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I, = [|x-3]ax
x—3z0for3=x=dandx-3=0forl=x=3

o= f[?r—x}dx+ f{x—B}!x

: P 2 4
=1, :[3::—LJ +["__3x}
2 2
1 k}

=1, —{9—2—3+lJ+{8—I2—E+9J
: 2 2 2

1 5
=L =|6-4|+| === 4
o=+ 3|3 )
From equations (1), (2), (3), and (4), we obtain
9 5 5 19
=== ==—
2 2 2 2

o 2 2
I#=—-‘-]0g—

x+1} 3 3
Answer
5y
Let/ = B E—
J: x° (_r+l}
Also, let I = A 2. C

X (x+ ] .\:+.'|::+.'|:+I
= 1=dx(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
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| -1 1 |
Cx(x+1) x T +{,u.'+l]

31 1 1
=J= f{—;+F+(l_+1}}r£1'

=[—lugx—l‘+]0g[x+l}}
1

X
[ [I+|] IT
X X |
43 1 2
=log ——=log +1
Ug[j] 3 {J}-__,[]]
2
:]ug4—|ag3—]og2+;

=]ug2—lﬂg3+§
.

2), 2

_J+:

3) 3

Hence, the given result is proved.

= log

f.re"r.’.r =1

Answer

Letf = fxr:" v
i)

Integrating by parts, we obtain

I=x[edc | {(%{x}] je*dx}dx
=[x ]' - £:3”ch
=[], -[],

=e—e+l
=1
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Hence, the given result is proved.

L x'" cos* xdx =0
Answer
— | R
Letf = L.r cos’ xox
Also, ]et_f{x} =x"cos'x
= f(-x)= {—.r]” cos’ (—x)=—x"cos’ x =—f(x)

Therefore, f (x) is an odd function.

It is known that if f(x) is an odd function, then ==
sI= .r| T eost xde=0

Hence, the given result is proved.

x

_[f sin” xdy = i

Answer

n

Let/ = _[Izsin'; xdy
I = _[3 sin” x-sin x dx

E
) » b *

= f—' (I —Cos” x}t‘.m xdx
I

x f
= _f_—"sin xdx— jf cos” x-sinxdx

[ f(x)dxc=0
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[*21an’ xdv =1-log2
]

Answer

Let] = jj 2 tan® x dx

T

[=2 _E tan® xtan x dy = 2 _[Il*{secf x— l)taﬂ x dx

m m
= ZIJSec:.rtanxdx—ij tan x dx

= E{Ia'; 1 +2[logcos x|

[i]

= I+2{Iﬂgmsz—logcusﬂ}

1
=14 2\}(]‘% logl
V2 J

=l-log2-logl=1-log2

Hence, the given result is proved.

rsin'] .\'rjﬁr:E—l
) 2
Answer
Let! = fﬂi]'l_l xdx
Il
= [ = Isin".rl-cfx

Integrating by parts, we obtain

Maths
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! :I:.ﬂ'in'] x-x]::— II ! -xdx

= ?{Sil'l_l_r1+l ﬂ v
_[' :In z.ruﬁd

Let1 — x> =t0O —-2xdx = dt
Whenx =0, t =1 and whenx=1,r=0

! :[.rs‘.{n" :r]:l + é _[Jj;
- [.rsin 'x]L +%[2v‘ﬂ?
=sin” (1)+[ V1]

_E

2

Hence, the given result is proved.

Question 40:

¥
fe: “dlx o
Evaluate as a limit of a sum.

Answer
Let] = Ee*-‘*‘dx

It is known that,

ff[x)fix :{b—a)llji_lni[f{aﬁf{a+h}+,.,+.;f'[a+[n—l}h)]

Where, 1= b-a

H
Here,a=0,b=1, and f(x)=¢" "

1-0 1
S h=—=—
noon

o [ dx=(1-0) |iml[_,r[n)+ F(O0+R)+ .t f(0+(n=1)h)]

I A—ra H

. I 3 — 23 -
= Ilrn—[e' rei Mg ”‘“]
n—sx pp
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. ] B - _ —Bki i —3n—
= lim— E‘{l+e“’+€ ey e W’ﬂ
=00 !?_

[ ]
1 L [1-(e™)
=lim— e § ————
fi—v gy

=lim—|e 3

.lr—h:i'.n -

l-e"

5 .

Co1le I—e’)
=lim—

H—b g

A n E_“ _'l
B 3
. 1
Y]
e " -1
3

-& (e ~1 -

= ( ]Iim .
3 = E
e -1

—ﬂ‘j({f ’ —l]

- 1 lim
3 ( } |:.l|—r.n: e"' _1:|
_ -e” +e’
3

l-2)
) P

3 @
Question 41:
I e

e +e’ s equal to

A, lan '(e")+{?
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tan ' {e "}+ C

B
c. lng[u"—ﬁ "}+C
D. ]0g(¢*”+c‘ l')+ C
Answer
Let ] = J'idx: | Caps
e’ +e’ e +1
Also, let " =t = ¢" dv=dlt
g odt
I= II +1
=tan 't+C
=tan I{E"T}{ C

Hence, the correct Answer is A.

cos2x

e

is equal to

(sinx+cosx)

-1

 —
A. SiNX+CO8x

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

C. log|sin x —cos x|+ C

1

sinx+cosx)’
b. )

Answer
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Let ] = cos 2y i

(cﬂﬁxﬂiinx]”
1 .3
CcOs™ x—sin” x
I= dr

(L'usx + 51N x]?

_ I{cosx +sinx)(cos x —sinx) 2

(cosx +siru:}2

dx

j-cos::—sinx
COs+5inx
Let cosx+sinx={ = (cns‘._r—sin x]a’x: et

et
==
¥y
=log/t|+C
=log cosx+sinx +C

Hence, the correct Answer is B.

Question 43:

If f{a+b—x]=f{x},then fx_,f'{x}ciris equal to

a+h \
5 [ £(b-x)ax

a+h

_Ef{h f x}a’x

B. 2
h—a
e 2 f_f{x}dx

ath I_f{x}dr
D. 2 %

Answer

Let/ =[x f (x)dx (1)
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1=["(a+b-x)(a+b-x)dx (Lff{_w}dx :jjf{fwh—x}dx)
=1 :J:[a+b—x}f[x}:ix:
:>f={a+b]ﬂ|f[x}dx I [Using[l}]

= 1+1=(a+b)[ f(x)d

=20 =(a+b)[ f(x)ds

== (ﬂ—;b]f S (x)dx

b

Hence, the correct Answer is D.

Question 44:

C 2x—1
r]tan '[ :]dx
The value of I+x-x is

A.1
B. 0
C.-1

KIS
D. 4

Answer

Ltt!=ftan'[ lt_lﬁ]cix
0 l+x—x
x—(1-
:H:rtan‘ =(1-x) dx
I I+x{1—x]

== _[I]I:lan" x—tan”' [l —x}]u’x {]}

== _C[tan '(1-x)—tan '(1—1+x]]dx
::-I__E[lan'l x)—tan" 1]0&

== _EI:I.m '[I x) hm' x :Irfx {2}
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Adding (1) and (2), we obtain

21 = f(tan"r*tan" (1-x)—tan™"(1-x)—tan" .r}:r‘.r
—=2I=10
==

Hence, the correct Answer is B.

Maths

Page 216 of 216



