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[cm& 2x)=-2sin2x

dx
—sin2x= li(cus 2x)
dx
. [ A
Sen2y= i ——cos 2y |
del 2 J

. . 1
sin 2x 15 ——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,

d

—(sin3x)=3cos3x

a{r[ . ] } |

= C053x = 1 4 {51'113_1.']
3 dx

. Il [1 . j
Sc0s3xy =—| —sin3x

efx J

.1
cos3x is —sin3x
Therefore, the anti derivative of

eZX

Answer
The anti derivative of e**is the function of x whose derivative is e**.
It is known that,
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[P N
f—[r_-"‘ )=2e"
dx
1 4
Sl d )
2 dy
Ix ”l' [] :T\I
e =—| —¢
del 2 )
E:.\: js —.E':'T
Therefore, the anti derivative of 2
(ax +h]|:
Answer
The anti derivative of [a't+h] is the function of x whose derivative is [m-'_h;l .
It is known that,
:r i i
f—(a.r +h) =3alax+b)
dx '
? 1 4 3
= (ax+h) :—f—{ax +h)
' 3a dx
» dil W3
Slax+bh) =—| —(ax+b
( } dr[Ea{ ) ]
L 3
(ax+b) is —(ax+h)
Therefore, the anti derivative of 3a

sin 2x —4e™”
Answer

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

The anti derivative of
{sin 2x —4-':3")

It is known that,
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dx i,

- ax —— 2x——e™*
sin2x —de [ cos ]
Therefore, the anti derivative of ( ¢ )is 2 3 .

Question 6:

I[éle; "+ 1

Answer

f[4e3 Cxl }dx

=4 Ie': ol + J]d.r

4[6” ]+x+C
3

= 493” +x+C
3

Question 7:

f.x’ [I— xlj ]dx

Answer

f.x’ [I—IIj ]dx
= J(* =1)dr

= j.‘(:d.l' - Jld\:

=X _x+C
3

Question 8:
j‘{a.u:2 +hy+ c]a{t

Answer

d ( ] 4 Ix
— ——coslr—ie

) =sin2x—4e™
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ﬂaxz +hy+ c]uit
=g Jx"dx +h jxdx +¢ II Jlx

= a[ij b[x—_J +oex+C
3 2

ax’  bx’ .
= +—+cx+C
3 2

Question 9:
J’[Ef +e”)u‘x

Answer

I[E.ac2 +e° )dx

=2 I_r:dr + je”dr

=2[£}+E" +C
3

= 2x5+€”+{?
3

Question 10:

\r—ﬁ]zdx

= jxa’x+ ‘de -2 Il e

= +logld|-2x+C
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Question 11:

~ el

45t -4
=

Answer

j-xj +5x° 4 i

>

X
= J{x+5 —4x )dx
= dex +5 _[l dy—4 jx':r:f.r

2 -1
=X isx—4| X |4cC
2 1

)

st
X

Question 12:

X +3x+4
.
I

Answer

X +3x+4
.
e

5 | 1
= J‘(f +3x? +4x zldx
k] |

A B A
2 2

7 3 i
a2+ 2xT 48424 C

| =

o T [ O TR [ (N N R

- 2

x2+2x2 +8x +C
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Question 13:

ij —x tx—1
———lly

x—1
Answer

3 2
r-x +x-1,

-[ x-1 o

On dividing, we obtain

= J{x: - I)dt

= szdx+ jld.t

=£+x+(3
3

Question 14:
I{I —x]u(;dr

Answer

I{I —x]u'r;dr

Ao

1 3
= J-x:fix— szdx
k] 5

x* x?
=335 ¢

22
= Ex" —% vt +C

3
Question 15:
j‘w'";(‘?x: + 2.r+3}¢r’x
Answer
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j‘w'";(.?x: + 2.r+3}a"x

5 k] 1
= _I‘[sz +2x* +3x° ]ﬂ'x

5 3 |
=3 |x%dv+2 xfdx+3fx3¢ir

3 3 +C
2 2

5 3
e +%x3+2x2 +C

T

b |

X

=3 +2 +3

x!
7
2

Question 16:

j‘[h‘— Jcosx+e’ )dx
Answer

I[Z.'c— Jcosx+e’ )dx

=2 I.m‘x -3 Icos xelv + J-e'de

=£—3{sinr}+e"+c

3 -
=x —=3sinx+e +C

Question 17:
j'[zf =-3smx+ S»J';)dx
Answer

j'[zf =-3smx+ S»J';)dx
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=2 _I-xzdx—E sin xelx + ij;dx

:zi—S{—cosxj+5 % +C

2

2 5 1
=—x +3cosx+ ?r- +C
Question 18:

Isec x(secx +tan x ) dx
Answer

Isec x(secx+tan x)dx

= j{ sec” x +sec xtan _r:) dy
= J-y::c2 xdx + Jscc xtan xdx

=tan x+secx+C

Question 19:

¥
SeCT X
[5G

cosec’x

Answer

sec” x
J- —dx
cosec’x
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1

2
_ ji’..(}? X I

. %
s5M°x

dx

=2
Ism x
cos” x

= Itanj xelx
= I{sec: x—l]dx
= jsac3 xelr — J] dx

=tanx—x+C
Question 20:
2-3sinx
[A3sins 4
cos” x
Answer
2-3sinx
[A3sinx
cos” x

2 3sinx
= - = |dx
Ccos" ¥ COs X

= jE sec” xdx -3 j-lan xsec xdx

=2tanx—3secx+C

Question 21:

%)

The anti derivative of

1 1 .

X +2x?+C X 4—x+C
(A) 3 (B) 3
1 1 1 1
Exl+2x3+{? 3x1+ x*+C
(c) 3 (D) 2
Answer
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{ i A
I+ — de
| Jx

= I:r::ca’.'r+ I.‘r ;a‘x
] 1

x?
=—+—+C

x?
1
2

3 |
x+2x +C

| b | e

Hence, the correct Answer is C.

ﬂ[ !
—f(x)=4x" -
If dx X" such that f(2) = 0, then f(x) is
ey 1 129 5 1 129
(A) 8 (B) xt8
4 1 129 s 1129
X b= — X —_——
(C) X 8§ (D) X 8
Answer
It is given that,
d , 3
—flx)=4x -——
2/ .
4x’ 3‘_1 = f(x)
~Anti derivative of X
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P P I
..j{.r]—JﬂLr r_.r:f,r

flx)=4|x'dx —-ﬂlj(x'4 ]dr

40 -3
j.{x;znm['z J-:«.L*_j ]+c

flx)=x"+ 1:+C
X
Also,
f(2)=0
I
L f(2)=(2) +——+C=0
=0+
—1644+C=0
8
[1+3)
=C=-|16+
]
:}C:—IQQ
B
1129
f{x}-x +x} A

Hence, the correct Answer is A.
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2x
1+ x°
Answer
Let 1+ =¢
“2x dx = dt

= Il+1 e = _[—dr
=logr|+C

=Iﬂgl+.r3|+L‘

=log(1+x")+C
(log x)’
X
Answer
Letlog |x| =t
1
—dx = dlt

X
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= JM dx = jr:dr

X

]
r+xlogx
Answer
] 1

x+xlogx B x(1+logx)

letl+logx=t

l dy =dr
O

= j‘;dr = Ilffr
x(1+logx) t

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

sin x - sin (cos x)

Answer
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sin x - sin (cos x)

Letcosx =t

«~ —sin x dx = dt

= _[sin x-sin(cosx)dy =~ j‘simu’f
=—[-cost]+C
cost+C

=cos(cosx)+C

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

Answer

2 a1 - h 05 N ._'l 2 v 4
sin (ax -+ b)cos (ax+ b) = sin (ax + ;L{‘m{m +b) _sin (;1 b)

Lot 2(ax+b)=t

. 2adx = dt
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. j-si|12{a_'c+h]dr= 1 J-:sin! dt
2 2 2a
= 4Iu [—cnﬁf]Jrf,'

=_—]c052{ax+h]+{1
o

ax+h

Answer
Letax+ b=t

= adx = dt

= — {m‘+h]; +C
3a

=
o x+2

Answer

Let (x+2)=1
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~dx =dt

= j-.‘i\-"x +2dx = J[f - 2] \.-'?n’!

3 1
{2

\

= jfidf—EII-ldr

=—=2| — [+C
3 3 ¢
2 2.
-’.‘u ]

==f:==t*+C
5

al+2x°
Answer
Let1 +2x*=t

~ 4xdx = dt

Page 16 of 216
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3 It
= j‘x\.-'1+2x'n'x= J—T
1 |
a1 Jr-dr
3
]
2

(dx+2)Vx +x+1

Answer

Let X" +x+1=1

«(2x + 1)dx = dt

I(dx+2}*¢.1:3 +x+1 dx

= jz«‘?m
=2H5ar

4/ 5 >
:E{x +x+l] +C

Page 17 of 216



Class XII

Chapter 7 - Integrals

Maths

1
x—+x
Answer

1
= Jx(Vr-)
(\E—I]:r

Let

-

L 20x

. dx =dt

Page 18 of 216
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x - {F—-’-I]‘
IJX+4dx—§ 7 dt
4

=f[“f‘$ ;

LAY R Py

1l
W | b2

A
T

|

[
e

+

1

:%{x+4]%(_r+4-12}+(:
2

Question 12:

(1)

Answer

Let ¥ ~1=1

2 3xtde = dt
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= ﬂf - 1}: Xdx = I{l - 1)l X xidy

. dt
= |t 1)—
J (r+ }3

3

x
(243x°)
Answer
~ 9% dx = dt

Page 20 of 216
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Question 14:

1
,x=0

x(lugx}m
Answer

Letlogx =t

la’x =dr
LoX

1
- Ix{lugx}

npel
={’ J+c
1—m

= —(]Dngl : +C

(1-m)

dt
()

mdx:j

Question 15:

X
9 —4y°

Answer
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~ —8xdx =dt

:>I * dxz_—l lu’r

9—4y° 8 It
-1 i
=—log|r|+C
8
=1 . .
=—Ilog ‘}—4x'|+(.
8
IIL_,:.'H-.'
Answer
~ 2dx = dt
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X

e
Answer

Let ¥ =1

~ 2xdx = dt

tll;;u 'x

1+ x°
Answer
Let tan Tx=t¢

: —dv=dt
L+ x

Page 23 of 216
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= JT+ = dx = je’dr

=e' +C
1

:E‘I:ll'l X +El

e’ =1

e’ +1

Answer

e 1

e’ +1

Dividing numerator and denominator by €, we obtain

(1)

. x x
e ¢ —e

[:'L_,Jt +]} - E.‘- e x

r

e

Let L’.T I {-‘—.": :r

_ {c?T—-:? T)ﬁirzd{

e
f
:I-;:I;__r|r +C

=logle” +e |+ C
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2x -2x

e =
(_IZI.' +e

Ix
Answer

Let E,2.1: le—].‘r =t

. (26'1 " -2e :")d,'c = ¢t

:‘»2((?"'—.*' dx dt

- [14 H,.]d—f

= it
e
= loglf|+C

—Logle” +e?|+C

2
tan’ (2x-3)
Answer
tan’® (2x-3) =sec’ (2x—3)-
Let2x — 3 =t
~ 2dx = dt
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= Itanz{jr—fi]dr = ﬂ(sec:{Zx—S}}—]}dx
:%ﬂmﬁﬂm—ﬁﬁ
=% jsac-’rdr—fldx
:ltam—x+L‘
2

:lztnn{ix—.'i}—x+(3

Question 22:
sec” (7 —4x)

Answer
Let7 —4x =t

. —4dx = dt

Isecz{? —4x)dx = ?1 jsecz i dt
:?{U:lﬂ F}-I—C

=;mq?4ﬂic

Question 23:

sin”' x

V1=x7

Answer

Let sin”' x=1

Page 26 of 216



Class XII Chapter 7 - Integrals Maths

]—1dx = df

sin"'x

—
J1—x’

v = JI dt

Question 24:
2cosx —3siny
6cosx +4sinx
Answer

2cosx—3siny 2eosx—3siny

Geosx+4sinx 2{3{:05.&: + 2sin x]l

Let Jeosx+2sinx =4

. (=3sinx+2cosx)dv = dr

j-.?.cos:c—hinx e = E
6cosx+dsiny 24
1l
2 -[rd!
:llu |r|+-::
s g

1 . :
= log|2sinx+3cosx|+C

=l
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Question 25:
1

cos” x(1 —lanx]:

Answer

2
1 sec” x

2

cos’ x(1—tanx)” (1—tanx)

Lop (1-tanx)=1
. —sec” xdv =dt
= [T e —dt
(1-tanx) r
= —j; it
1
=+—+C
f
__ +C
(1—tan x)
Question 26:
cosx
Jx
Answer
Let Vr =1
1
——=dx=drt

. 2Jx
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CCIS'\."I;
- o

dr=2 Jcosnﬂ

=2sinf+C
=2sinyx +C
Question 27:
JJsin 2x cos 2x
Answer
Let sin 2x =t

. 2cos2xdy=dr

= Iﬂfﬁin 2x cos2xdy =% Jv{; dt

rd

Question 28:
Cos x
Answer

Let | tsinx=¢
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. COS X dx = dt

j- cos X _Jﬂ
\l']+h]]'l‘{' - \-"?

-IF_
=—+C
I
pi
=2t +C
=2J1+sinx+C
cot x log sin x
Answer
Letlogsinx =t
= ——cosX dy =dt
sin x
Soeotx dy = dt

= fmt x logsin x dy = I.r dt

T

= 2l[lnlt__;s;in x) +C

5in x
|+ cos x
Answer

Letl +cosx=t
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~ —sin x dx = dt

:;‘J- sin x n’x:j—d—’

1+ cosx i
=-log r|+C
=-log|l +cos x| +C
sin x
(1+cosx)
Answer

Letl +cosx=t

~ —sin x dx = dt

sinx o d
:?del—j {:

= —jr “dt

I -~
=—+C
t

|
|+cotx

Answer
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1
Letf = |—dx

l+cotx
B 1

a COS X
1+—

s1mnx

sin x
=}T___ﬁk
SINX+COsX

2sinx

- SSY g

2 5N X +Ccosx

dx

1 I[sinx + 08 x] 1 (sinx—cu:-s x]
2

{sin_r + Cos x;l

I‘3:1'|f'| X =C05 J('
=—ﬁd —j
5111 X+ Cos x

=_{x}+lr|nx cosx !

SINX+CO0sX

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

nl=24 : j_{a?}

2 27 ¢
= %—%Iug|f|+(‘.‘

x | .
=373 log |S]]'i x+cosx|+C

Question 33:

1
| —tanx

Answer
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Let ! = ;dx
—tan x

= j-;u’r
| — smx

Cosx
I COSX !
COSX—sinx

1 2cosx i

2 COSX—sInx

1 [t:usx—sinx]+[t:usx+5inx]J
2 I {cnsx—sinx} @
_1 Ild _ju}ax+umxa,x

COsx—sinx
=i+lj‘cnsx+5mx

2 2Ycosx-—sinx

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

nl=24 : j_{a?}

2 27 ¢
= %—%Iug|f|+(‘.‘

x | .
= ———|Ug|{:e’.}.~;x—5|nx +C

Question 34:

wan x

5inxcosx

Answer
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Let ] = ,uidr

sinxcosx
_j- rxchSx e
5N X CO5 X % COS X
_J‘ tan x
~ Jtanxcos® x
J-scc P vdx

Jtan y

Let tanx =1 = sec’ xdy=dt

dt
==
N
=2t +C
=2Jtanx +C

Question 35:
(1+logx)’

x
Answer
letl+logx=t

la’x =dt
LX

(1+logx)’ ot
= J-f dy = Jr dt
3

3

1+logx)’
(1+logx) .
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Question 36:

(x+1}{x+logx}:

x
Answer
(x+1)(x+logx) :[x+|]{x+|ﬂgx)zz[l+]](xﬂﬂgx)z
X L. X
Let (x+logx)=1t
(1+l]dx=dr
o -I

1) 2 7
= || l+— [{x+logx) dv= |rdt
j-[ rJ[r ogx) dv I

I1

:—-I-C
3j

:%[x+lc-gx]3 +C

Question 37:
xﬁsin(tan ',1:4)
]+ x"

Answer
Let x* =t

a3 dx = dt
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x" sin(tan”' x*
= I I(—l-x" )

Let tan 't =u

5

S+

df = du

From (1), we obtain
j.x"sill{tan 'xJ]dx
1+

= _—Ims{tan" x* }+C

Question 38:

a9 ¥
J-]ll\: +10 Iﬂg“mdx

xlﬁ + I [}l.'

(A) 107-x"+C
(€) (107-x")"+c

Answer

Let ¥ +107 =¢

= 2 cm‘.{tan" I}+C

R sin(tan".f)
_4I 1+1° a
] Isinudu

4

l[—cos;r}+ C

equals

(B) 107+x"+C
(D) log(10"+x")+C

(10x" +10" log, 10) dx = d
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N Imx Tﬂm- log, 10 . _ Id;
x40 i

=logr+C
=log (10" +x")+C

Hence, the correct Answer is D.

Question 39:

dx
J‘sin'1 x¢0s’ X equals
A, lanx+cotx+C
. tanx—cotx+C
c. tanxcotx+C
D

 tanx—cot2x+C

dx
Let! = J.,—.I
5107 XCOs™ X
]
= Iﬁ‘f
51 xXCos X
sin® x +cos’ x
= [P R
51N XCO0s™ X
sin’ x cos’ x
= ﬁh"F ﬁf‘(
5N XCOs5 X 5IN° XCOs5™ X

= fsec: xelx + Icosec:.tdA'
=tanx—-cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:

sin” (2x+5)

Answer

—u:}32(2x+ 5] B 1- cus(4x+]0]
2 2

I_CUS(;IHD}JX

. 1
sin” (2x+5) =

= Isin'“ (2x+35)dx = I

=%j-l dr—% jc<}5[4x+1ﬂ] dx

in{dx+10
=lx_l[sm{ X+ )JH:

2 2 4

=%x—]§sin(4x+lﬂ)+c

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

Isin 3xc0s 4% dr = j{sin (3x +dx) +sin (3x - 4x)} dx

2

=% Hsin Tx+sin I:—x)} dx
=% I{sin Tx —sinx} dx
= % Isin Tx dx—% Isin x dx

_1[zcos7x —l{—msx]+C
2 7 2
—cosTx cosx
= + +C
14 2
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Question 3:
COS 2x cos 4x cos 6x

Answer

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

juuszx(uusﬂrxcusﬁx]dx = juus}!x[; feos(4x+6x) + cos(4x - 61}}} dx
I cos 2xcos10x + cos 2xcos (~2x )} dr

_[ cos2xcosl0x + cos’ } dx

{
{
_[le (2x+10x)+cos(2x-1 Dr]} (%H dx
J(

sinl2xy  sin8x sin dx .
+ +Xx+ +C

1
"2
1
2
% c0812x+cos8x +1+cosdx) dr
1

4

12 8 4

Question 4:
sin® (2x + 1)

Answer
et [T Isin"' (2x+1)
= j-sin"(z_r+ 1)dx = j‘sinz (2x+1)-sin(2x+1)dx
= _[(I —cos” (2x + I]}sin(2x+]]ci~r
Letcos(2x+1) =1

— —25i11{2x + ]}d‘r =t

= sin(2x+1)dx = di

4
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=1 ,
:;-.fz? (l—r]dr

_] r.!-
= — :__
2 3

=_T|{ms{2x+]}_—0053{2x+1]}

3

A

- —cos(2x+1) cos'(2x+1)
= 5 + c +C

Question 5:
sin® x cos® x
Answer
Let ] = Jsin"xcns}.x-dx
= Icos; x-sin® x-sinx-dx
= J‘cus“,r{l—ms: x}sinxdr

Letcosx =1t
= —sinx-dy = dlt

:».’z—j‘r"[l—.r:]d:

=—j‘[r‘—r’]dr

4 ]
=_[L_f_}+c
4 6

4 &
COS5 X CODs X
=- [ - } +C

4 6

6 I
cos' x  Cos X
= +C
(i) 4

Question 6:
sin x sin 2x sin 3x

Answer
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sin Asin B = l{ms{ A= H] —ms{A + H]}
It is known that, 2

jsin xsin2xsin3x dy = J[sin x-%{ms{h—h}— ms[2x+3x}}} dx
= %I{sin xcos(—x)—sinxcos 5x) dx

= %I{sinxmsr—sin xcosSx) dx

= lIS]" 2x dx—% 5N xcos3x dy

4 2
:—cosh_lj "plnﬁl-i-’il]"l ]a’
8
—cos2x 1[ cos bx cesaix}
= S _|.[:
8 4
—cos 2x l[ cos 6x Lﬂb‘ix}
= - +C
8 8
1 [msﬁx cosdx qzr}ﬂj
8 3 2

Question 7:
sin 4x sin 8x
Answer

sin AﬂinE:lcns{A‘ B} cns[A‘ t B}
It is known that, 2

=l|:_‘:0521:|—%‘|-{%5in[x+ Sx}+ﬂin[x—5x)} dx
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_[sin dxsin&x dv = H%cosﬂx—ﬁx] —cos(4x+ Bx}} d
= % f(-::ﬂs{—rix] ~cos| Ex] dx

= % ﬂcas 4x —cos12x) dx

~

B l sindx  sinl2x
2 4 12

Question 8:

l—cosx
1+ cos x
Answer
.oa X
1-cosx 2sin” x X
| s, 2 [2 ﬁin";zl—c{mx and Ecns";=1+c{mx:|
+C0s X 2 X 2 e
2eos
2
X
=tan’ =
2

A [ e

Question 9:

COs X

1+ cos x

Answer
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cos® Y —sin?
—a
Cos.x P S s . X
= 2 2 [cos;—: cos” ——sin” 5 and cosx=2cos —— I}
+ T + X 2
l+cosx 2 cos i 2 2

ST L1 tan X s
1+ cos.x 2 2

¥
I tan,}
=—|2x——=|+C
2 1
2
= ,r—tan£+f_?
2

Question 10:
sin? x

Answer
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a4 e 2 e 2
50 X=51n xXsIn x

_ [ I —cos?x){ ] —cos?x)
2 2

= l[l —cos 2.1:]:

1 .
[l +cos 2x—2cos 21’]

4
= l l+[w]—2c0521
4 2

1 1
l+—+—cns4r—2c052x}
2 2

E+ la.:i::rs-'-!fx —2cos Ex}
2 2

Iﬂin" Xy = l J[E +lms d4x—=2cos 2.r:| ax
442 2

1|3 I(Sin4x] 2sin2x
=—|—x4+— - +C
4[2 AW >

s '
=l|:3x+ S Ay — 2 sin Ex}+ C
8 4

3
3 Lnars Lsindysc
8§ 4 32

Question 11:
cos* 2x

Answer
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-

cos' 2x = (cnsz E_r)

B ]+c054x]z
2
| - -
:—[I+-:os 4x+4cos4x]
4
[ l+cos8x )
== I+(—XJ+2::1:-$4::
4 \
I[. 1 cos8x
=—|1+=+ +2cos4x
41 2
1[3 cos8
. X £ 2cos dx
4| 2
3 cos8x cosdx
'[::054 2xde= || =+ + dx
8 8 2
3 sin8x sindx
=—xy+—+ +C
8 o4 8
Question 12:
sin” x
1+ cos x
Answer
I
. X x
_ 2sin " cos
sin” x [ 2 2] . .ox X 2
= : sinx = 2s5in—cos—; cosx = 2¢08
1+ cosx Zcoslx 2 2
2
) 4sin’ ;C(}SE ;
2 cos’
a X
=2sin" =
2
=1l-cosx
sin® x
dv= |(l-cosx
Il+co5x J-( ]d:r
=x—sinx+C

P | =

.
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Question 13:

cos 2x —cos 2er

COS ¥ — COS &
Answer
—-2sin vt sin 2x-2a . .
c0s 2x —cos 2¢r _ 2 2 {cosf.’—cos Dz —2sin CHP G € —I_J}
COSX—COsar X—a 2

. X+t .
—2sin 5 511

sin(x + e )sin (x —0:3

L (x+a) . (x-o
sin sin
[ 2 ] [ 2 ]
. X+ X+ . X— X—ux
2sin Ccos 2sin cos
_{[2][2H{ [2][2]}
- . [x-lrcxj. [.‘(—EX’]
sin sin
2 2
(.r+ar] [.r—rx]
= 4cos Ccos
2 2

X+a xXx—a X+a xy—a
=2| cos - +cos -
|: [ 2 2 ] 2 2 }

= 2[005{x]+cns.{x]
=2¢osx+2cosa
cos 2y —cos Qe
j oy :j

2eosx+2cosa
COSY —COS

=2[sinx+ xcose|+C

Question 14:
COSX—Ssinx
1+sin2x

Answer
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cosx—sinx COs X —sinx

1+sin2x (:\;in2 X +c0s x)+23inx-::nsx

[sin3 x+cos’x=1; sin2x= 25inxcnsx]
~ cosx—sinx
-
(sinx+cosx)
Let sinx+cosx=t{
- (cosx—sinx)dx = dr
Jwax :.m ,“ _cosx-siny Sin x
I +sin2x (sin x+cos x}
dt
=1
e
-3
J'r 2dt
-1'+C
1

:——+C
I

:_—]+C

SN X+ COsX

Question 15:
tan’ 2xsec2y

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 2x
J-Tan': 2xsecy dv = j sec” 2xtan 2xsec 2x dy — j-tan 2xsec 2y dx

sec2x

= |sec’ 2xtan 2xsec2x dr— +C
Let sec2x=+¢
So2sec2xtan 2x de = dt
3 | sec2x
J-tan" 2xsec2x dr = jﬁa’r - +C
2 2
r osec2x
=—- +C
6 2
sec2x)  sec2x |
= { ) - +C
[§] 2
Question 16:
tan’x
Answer
tan’ x
=tan’ x-tan’ x
=($ec1 x—l}lanzx
=s;eclean"x—1£m3x
=sec:xtan3x—[sec:x—l]
=sec’ xtan’ x—sec” x+1
_[tsmJ xdx= Jsec: xtan® x dy— Iseczx de+ fl-dx
= J‘s'vecz xtan’x dx—tanx + x+C (1)

Consider JM:L‘ xtan® x dx
Let tanx =1 = sec’ x dv=di

] 2 . rF tan’ x
= fse-:‘ xtan® xdx = _[f‘df =—=—"

-
2 2
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From equation (1), we obtain

j-ta.u*x dx=%tan3.t‘—tanx+x+c

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

Answer

sin"x+cos’x  sin’x . cos’ x

. 2 2 - =2 K . 2 2
S5IN° XCOS™ X SIN°XCOS5 X SN XCOs™ X
Sinx  COsx

- : T
Cos X  sIn X
= lan xsg¢Cc x +col xcosec x

sin’ x+cos’ x
f— dx = I[Ianxsccx +cot xcosec x
sin” xcos” x

=secx—cosec x+C

Question 18:
cos 2x +2sin® x
cos’ X

Answer
cos2x + 2sin” x

cos’ x
~ cos2x +(1-cos 2x)

. [coslrzl—?sinzx]
cos’ x

1
Cos™ X

=sec’ x
j‘cos 2x+2sin’ x

. dr:jseczxdx:tanx+(2
cos® x

Question 19:
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1
sin x cos’ x
Answer

1 _sin” X+cos’ x

sinxcos’x  sinxcos’ x
5inx 1
1 + "
cos’ ¥ sinxcosx

lcos’ x

= tan xsec’ x+—————
Sin x cos X
cos’ x

3 sec X
=tan xsec” x+

lanx

sec’ x
v

;d'r = j'tanxsec?x di + J-

sinxcos” x
Let tanx =7 = sec’ x dx = dt

lan x

I I
= —.ﬂl\f = Ifd!+ J-—df
SNxcos x i

{
=E+Iﬂg: +C

= %tan"x+log|tanx|+(3

Question 20:
cos2y

. 2

(cosx +sinx)

Answer
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cos2x cos2x cos2x

. 2 2 5 2 s - -
[cnsx+5mx] cos” ¥ +s5in° x+ 2sinxcosxy 1+sin2x

. _[ cos 2x __j cos 2x

. {c05x+sinx} {I+5m’?x}

Let 1+sin2x=¢

= 2cos2x de=dt

. J- cos2x __I_d

. (cos;+sm1] -
=llog|:|+C

2

:%Iog|l+sin2x|+(3
:% J{Sinx+msx}2‘+c
= log|sin x +cos x|+ C

Question 21:

sin™! (cos x)
Answer
sin”’ (cosx)

Let cosx =t

-

Then, sinx=+1-¢"
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= (—sinx)dr=dt

dy = —.(ﬂrlr
sm.xy
dr = il

II{ "
i . —edf
o sin T (cos x iy = Imn"r ‘
Jsin”" (cos x )i )
B sin”'f

=

dt
Let sin f=u

|

_[sin" (cosx )iy = _[aldu

= ot = du

_[siﬁ' I (‘5”";1}]? 40 {]}

2

It is known that,

. | 1 T
51N X+ Cos .T=E

. 8in ‘{cnsx}=£—cos '(cosx]=[‘ —:r:J
2 \

2| =

Substituting in equation (1), we obtain
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2
-
=——[—+IE—TI'_‘C]+C
2 3
=———-—+—mx+C
2 2 8
woox
=———+(I
2 2

Question 22:

1
cos(x—a)cos(x-b)

Answer

1 1 [ sin(a—b)

cos(x—a)cos(x—b) " sin (a—b) cos{x—a]ms{x—b)_

B 1 [sin[{x—b}—{x—a}]_

~sin (a—b)| cos(x—a)cos(x—h)

I [sin{x—b]ms{x—a}—ms[x—b]sin (x—a}]

- sin(a-b) cos(x—a)cos(x—b)

tan(x—b)- tan[x—a}]

B 1
_sin{a—b}[

1 1

- Icas{x— a)cos(x —b}dx " sin (a-b) I[tan (x-b)-tan(x-a) Jax

- sin(a—b)

= ] [lug
sin(a—b)

cc-s[x—b]|

[ log|cos (x ~b)| + log|cos (x—a)|

cos(x— a}|]+ c
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- 3 ¥ dl-
SIN° XCos™ X is equal to

A.tanx + cot x + C

J-sinl X—COs X

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
J-— dy = — ——— — | dx
SN XCos™ x SN XCOs8™ X SN XCOos5™ X

= j{seci x— coscc:x] dx
tanx+cotx+C

Hence, the correct Answer is A.

I@fﬁ'
cos’(e"x) equals
A. — cot (ex) + C
B. tan (x&*) + C
C.tan () + C

D. cot (¢¥) + C
Answer

J-cf"{l+_t:] "

cos” {e*x)

Letex* =t
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:{ge” x+e’ -]]m’n.‘ =dr

e (x+1)dx =dt

df
cos” t

. -I- e’ “ +,,T}

dv = |

cos” (e‘x}
= Jscc]: dt
=tansf+C
=tan(e"-x)+C

Hence, the correct Answer is B.

Page 55 of 216



Class XII

Chapter 7 - Integrals

Maths

= 3x%dx = dt

dt
F+1
=tan'1+C

=tan”' [.1":]+C

3x’
= Iﬁdr = I

1
1+ 4x°
Answer
Let2x =t

. 2dx = dt
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1 1. i
== — | ——
J144x° 2-[ 141

1
=—|losz
5[ oe

1 3 S
r+q'.*1+IH+C [I—a‘rzlugx+\u':c‘+a‘
Jat+a?

|

:%]og 2.r+\.“4x2+l‘+(f
Question 3:
_
(2-x) +1
Answer
let2 —x=t¢
=> —dx = dt
| l
:;-I P— d‘{'=—j- el
..lll'(l—_r}"+1 Vit +1
T 1 Py
:—lng.r+~..|“r+l‘+C [ —d!:1ﬂg.x‘+\l'.x‘2+ﬂ‘]
J‘\.n'.t3+a"'
=-log 2—x+\'l|'{2—x}2+| +C
= log — ‘+C
{2—x]+ux‘—4x+5‘

Question 4:
B
V9-25x"
Answer

Let 5x =t
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~ 5dx = dt
| |
= j- de=— j- - dt
V9-25x°
1 1
=— I dt
5 - _IE

= Lin [i] +C
5 3
(5
= lsin" L—I]+ C
5 3

Question 5:

3x
1+ 2x*

Answer

L».Ixn'{_x ={

. 22x dy = dt

ix
:"v[l+2r w’_ J.1+:

——r tan 't |+C
= tan”']

tan” (J—x]

"2

Question 6:
.'{':

1—x*

Answer

Let x> = ¢t
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=~ 3x%dx =dt

X 1 dr
1—x" 3=

—1 I]u
3208

1+x°

1+¢

]+C
[

+C

=—log

—

Question 7:
x -1

J¥ -1

Answer

J\'II:—I lc“I!rz'[«}"xjr—l J:JI:I_J‘«,"IJH]—I -

x =1

For _[J’f_ldx, let " =1=t => 2x dx=di
x' -

) X 1 opal
RN=mIK,

I _I
= > J.r et

e
=t
=xi -1

From (1), we obtain
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xr=1

: 1
dv= [y - d
\‘Il'lxl_] t '[\‘llr_x:—] g J\r‘xl_] :
x+x."f—1‘+C

=
=yx =1=log

Question 8:
.Yz

xﬁ+al’\

Answer

Let x3 =t

= 3x?dx = dt

+C

1
:Elog x +ﬂx"+ar"+C

1 3
:EIc}g .*+\,l'lr' +a°

Question 9:
sec’ x
Vtan® x+4

Answer

Lettanx =t

. sec’x dx = dt

I

%{ﬂ =log|x+ Jrt-at

|
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Isec:. _J- et

l;m x+4 N+ 2
=Icrg‘f+\ff?+4 +C

= Iog‘tanxﬂ,u'lan" x+4‘+C

Question 10:
1

Jat+2x+2

Answer

1
J-\.I'[x‘?+2»\‘+2 ) IJ{X+ Ill2 +[I]'1
Letx+1=t

L ody =dt

:}qu +2x+2ir:ju’f+1

=li)g|’+'\|'||’:+|‘+{:

=log|(x+1)+/(x+1) +1

+C

=log [I+l)+\fl‘2 +2_r+2‘+{','

Question 11:
1

JOx® +6x+5

Answer
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1 1
[ di= [
9x" +6x+5 (3x+1) +(2)
I.f:t(.'h.'+l}=.r
L 3dy =4t

H=—
:I{‘ixﬂ '[r +2°

=;{;m'[;ﬂ+c

:ltan '[3'T+]]+C
6 .

2
Question 12:
1

Answer

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

?—(x: +6x +Q—9)

=16—(x"+6x+9)

=16—(x+3)’

—(4) ~(x+3)

dx =

) 1
- IJ?—ﬁ.r—_Tz
Letx+3=1
= dy=dt

| |
R TR R T
= sin"[;] +C
=sin”" [J%;} C

1
ax
/ J(@) —(x+3)

Page 62 of 216



Class XII Chapter 7 - Integrals

Maths

Question 13:

-
(x-1)(x-2)

Answer

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

¥ =3x42

J ! qir:_[ : : o
(r-1)(x-2) (3 MY
\ T 2
Letx——=¢
Ly =dt
1 1
:>j | = dy = ot

+C

2
1
z
=log|t +,[f _[5]

[1—%]+1.‘x: —3x+2

=log +C

Question 14:
1

V8+3x—x7
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Answer
) | : 9 9
8+3x—x" canbe wrmcnass—[x —3.x+;—1].
Therefore,
9
8—(;2—3x+9—'J
4 4
41 [ 3}3
=——| X—
4 2
1 1
= | ——dt = | ——x
jx,l'8+31'—x": ||4] [ 3]1
[
\ 4 2
";
Letx——=1
2
dy = dt
l |
::»j ; _\.ir:_[ | = di
||41—('€—3] | m Ir
Va U 2 W2 )~
i
ol
= 51N +C
A
v 2
I/ -
2
-
=sin ' ,_2 +C
W
2
fTr—B]
. '| o
=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,

x° —[a+£:}x+ab

[a+b)2 ~ [a+b}2 v ab

=x°— b
v —(a+b)x+ 1

Sl
J(a-a)(x-b) J{x_[a;]} _[a;]

Imx—[ﬂ]—r
' 2

cod =t

:’j | dy = | el

-5 )

Question 16:
4x+1

V2x +x-3

Answer

Let 4x+1= Ai(z,ﬁ +x-3)+B
dx

= 4x+1=A(4x+1)+B
= dx+1=44x+A+B

Equating the coefficients of x and constant term on both sides, we obtain
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AA=4=A=1

A+B=1=B=0

let2x> + x -3 =t

»(4x + 1) dx = dt

= jL;iw J%dr

J2x'+x-3
= N’F+L‘

) ]
=22x +x-3+C

x+2

\-'I.r:—l

Answer
d ;s .
Letx+2=A—|[x —-1]+8 vl 1
* ! 4£a’:|:{‘L } { )

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

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

2.4:1:>A:l
2

B=2

From (1), we obtain
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(x+2)= %[Zx]+ 2

1
x+2 e o 2

va©—1 x =1

Then.f

dr, letx’ —1=1 = 2xdx=dt

In]—J 2x
24 ¥
1 2x 1 ¢t
ANV
|
- [2¥1]
i

Then. Iﬁaﬁc = 2!ﬁdx= EIDg‘x+ Jax’ —I‘

N

From equation (2), we obtain

2 o
j‘%dx =+x" =1 +Zlog‘x+\!x2 —I‘+C
x -1

Question 18:
S5x-2

I+ 2x+3x°

Answer

Let 5x—2 = Ai(1+2x+3x2)+5

ax
=5x-2=A(2+6x)+B

Equating the coefficient of x and constant term on both sides, we obtain
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ﬁ:ﬁn,ﬁl:}ri:E
6

244+B=-2=B=-——

3
.‘.5x—2:§{2+6x}+(

B {2+6'¢}—

:}"-—Sx 2 — v = 6
1+ 2x+3x" ]+21+_w

. I - 246x uj |
1+ 2x+3x" 3 I+ 2x+35°
2+6x I
Let], = [———= dvand I, = [————dx
14 2x+3x° 14 2x+3x°
5_ —

. J-T—:)“‘der:EI, Ly (1)
1+ 2x+3x° i} .
j 2-1—6]:
1+ 2x+3x°

Let 1+2x+3x> =¢

= (24 6x)dx =dt

Ry A

t
1, =loglt|
I, =log|l +2x+3x°| -(2)

1, = j;,dx
- 14+ 2x+3x
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-2 a 3 2 .
[ +2x+3x° can be written as I+3[x‘+:x .
2

Theretore,

ﬁ[ 1 2 ]
1+3| x" +—x
. ]

:I+3[.1'2+Er+l—lJ
3 9

9
( |]’1
=1+3| x+=| —=
. 3 3

:g+3[x+—l]_
3 LU 3

I

%]
—

=

o
bl | —
B
" (8

+
E=RN ]
1

I =%j v
(a3
o
- 3 3 -

Substituting equations (2) and (3) in equation (1), we obtain
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< 5 . ‘ \
J SR ,fﬁ-zj[lng|+2x+3_1"']—11 ! Lun'[3x+1 +C
1+2x+3x 6 3142 V2 )

510 | +2x43x° ! tan'lpx”W+C
= . .3 - .
6 Wz o\

Ox+7
‘q'{'r —Sj{x— 4)

Answer
bx+7 o bx+T

Jx-5)(x-4) ¥ -9x+20

Let 6x+7 = Ai{x3—9x+2n]+3
dy’

= 6x+7=A(2x-9)+B
Equating the coefficients of x and constant term, we obtain
2A=6>A=3

-9A+B=7=>B=34

“BX+7=3(2x-09)+ 34
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J sl":l1'+? _ I3{21—9]+34Lﬁ_
JXr—9x 420 "x-9x+20
2x-9 1
=3 ARG T ) [E— )
J-w..fx:—';'x+2[} '[ X2 —9x+20
Let/, = Lﬁﬁ'dﬂdf —jl—d'r
Nt =9x+20 Jrt=9x420
[—F‘;Tzsmswl A1)
Wx =0x+20
Then,
I =
'[ X —9x+2
Letx’ —9x+20=1
:::-{21—9].53’1:4:3{
ot
= =—
gl
1 =21
I, =2\x* —9x+20 -(2)

and /, = J;ﬂﬁ'

AWxT =9y +20
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x* —9x+20 can be written as x” —9x + 20 + ﬂ—%
Therefore,

x —'Si:c+2(]+ﬂ—E
4 4

:;afgzjl 91: 12dx
\I[I_EJ _[EJ
[_g}m -(3)

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

I, =log

IL@ 3[2 x° —9x+2{]}+34lugl[ﬂf——J V' —9x+20]+f
91+2 2

= 6y x° —9x+2ﬂ+34|ﬂg|:{x—§]+\.l'xj —‘JX+2U}+C

Question 20:
x+2

m..'4x—,r:

Answer

Lctx+2=Ai(4x—x])+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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—2ff=|:‘z1=—l

2
JA+B=2= B=4
:‘»{x+2}:—12[4—2x)+4

1

~ (4 "’x}+4
B it—f 2 d
\"Iiix X \."=I.Jr—x2
1 7 4-2x 1
=— de+4 efx
2 ‘I-\Hr x’ J\Mx—xz

Let /, —J- ,_r,ix and /, I—dx
Vdx—x 4x-x

[Ldr_-—; v 4l

4 2x
Then. f, =
I I\.'—Lv e
Let dx—x =1

= (4 - 2x)dx = dt

=) _jd"_zf 2Jax— 5

|
: -I 4x—x:dx

= dx—x° :—(—4x+xz]
=(—4x+x*+4-4)
=4-(x-2)

-2 -(-2)
ey (%)

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

(1)

(2)

(3)
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= (2= s (552

-7
=—4x-x" +4sin '[—xz'JHS

Question 21:
x+2

Answer

[, - (x+2) J 2(x+2)
ezes 2 ermes

L 2xed

"2 m

_1 I 2x+2

2x+2
dx + e
IJI +2x+3 J‘Jxl+2x+3

dr and 1, = I—dx

Jx'+2x+3

et

2x+2
e s

O Iim=lfl +‘;2
Ji42x+3 2

2x4+2

NEFE T

Let x> + 2x +3 =t

Then, /, = [ ————

= (2x + 2) dx =dt

(1)
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L= [N i =2y + 2043 (2)

Vxt+2x+3

:»xz+2,r+3=x:+2_r+l+2=[.1r+1}3+(~u‘r§):

:.f_,:_[ : dx:lug‘(x+l}+«.."xj+2_r+3‘ -(3)

5

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

I de: ! [ x:+2x+3:|+|ﬂg‘{x+|}+w'.1’2 +2x+3‘+C
Va4 2x43 2
{x+|]+x,|'x2+lx+3‘+ff

=x"+2x+3 +log

Question 22:
x+3

X' —2x-5

Answer

Let (x+3)= Adi(x-’ ~2x-5)+B

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

2.»4=I::>.,=i=l
2

24+B=3=B=4
.'.(.‘r+3]=;{2.t—2}+4
1
N —(2x-2)+4
:>J-?x3 szjz, dlx
x*=2x-5 x*-2x-5

1 2x-2
2 J-xz—?x—i

d!:+4_[, Y
r=2x-5
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|.€1f.=J‘,lYT_£ﬁdndf = T\i‘{'
x°=2x-35 X —2x

x+3 1
" dx=—1 +4l, el 1
J‘(xz—ﬁx-ﬁ) 2! i {}
2x-=-2
Then. {, = x
e 4 -[xz—lx—ﬁ
Letx'—2x—5=1

= (2x—2)dx = dr

=1 = J$=log|i| =log|x” —2x-5 -(2)

j-—dt
‘ X =2x-5

= - ——dx
(x—1)"+(6)
= l_lng x-1-V6 «(3)
26 L x—1+6
Substituting (2) and (3) in (1), we obtain
+3 1 . ; x=1- \."'_|
—dx —log|x” —2x—5|+ log
X —2x—5 2g| | I x1+\."'_|
1 3 —1-
=—log|x"—2x—35 +—|
2 g| | J6 gx l+\."'_
Question 23:
Sx+3
Vxt+4x+10
Answer
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Let 5x+3=z1i(:r:+4x+lﬂ}+3
dx

=5x+3=A4(2x+4)+B
Equating the coefficients of x and constant term, we obtain

2A:5:>A:5
2

d4+B=3=FB=-7

S3x+3 =%(2x+4]— 7

J S5y 43 {21+4) 7
= v = dx
\,l'[,r"+4x+]{} «fr +dx+10
J‘ 2x+4 i‘f—?J‘ — | e
2 \.'x "+ dx+ 10 Vai+d4x+10
2x+4 |
Let/ = —dx and /. = v
Jal+dx+10 i Jux +4x+10
Sx+3 3
J’ T k=20 -,
x° +4.r+|
Then, /, = | 244

Jat+dx+10

Let x* +4x+10=1t
S (2x+4)dx = dr

- [ o 2 a0 )

f

f—;ﬂ’f

Jrf+dx+10

i jwfl(xz +41:+ 4) +6:fx

=I ! —dy

(x+2) +(V6)
(x+2)Vx' +4x+ m‘ .(3)

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

= log

(1)
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Sx+3

'l.\.n'.x1+4.r+10

dx = ;[2 +ax+ I{]}—?Ing

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

=5\Vx" +dx+10 - Tlog (x4 2) +/x" +4x+ If}‘+C

Question 24:
J- dx

x* +2x+2 equals
A.xtan ' (x + 1)+ C
B.tan ! (x + 1) + C
C.(x+1)tan'!x + C
D.tan'x + C
Answer
el e

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

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

Hence, the correct Answer is B.

Question 25:

equals

Lsin '[9x_3]+(7
A. 9 8

L gin '[3x_9]+(,
5. 2 9
Oy —

Lein .[Jx 3]+L
C. 3 8

1
————dx
j{x+1}"+{l}"
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Qy—
lsin '[J"t E]+C
D. 2 9

Answer
= | ' dx
—4[xf—jx]
| 1
—4(x2—3.r+:;—:jr]
|
- o :_(9\ dx
\’ [("' E) 5
=y — ! —x
)
L9
=—|sin’' 8

:lsin '[SI_QJHZ‘
2 9

Hence, the correct Answer is B.

5 } +C [[%: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=-land B=2
x -1 2

Tee)(x42)  (xt1) | (x42)

X -1 2
1"!.= -
- J{x+]}(x+2] g J{xn;.*(_uz)“"‘
=—log|x +1[+2log|x+2/+C
=log(x+2) —log|x+1/+C

1Y
{'H_}HZ'

{x+]}

=log

1
¥ -9

Answer

1 A B

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

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== l and B = ]—

6 6
. | - 1
C(xe3)(x=3) 6(x+3) 6(x-3)

i

= J(,..:l_g}‘f -[Lﬁ{r-}-E) 6 11 3}}“

= ——Iog x+3|+llog x=3[+C
(i} (i)

-3
: log [x ] +C
6 {x+3}

Question 3:

3x-1
{1‘—1}{:{—2}[)(—3)
Answer

3x-1 4 B C

e DED(3) (1) (5-2) (6-3)

Ix—1=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=1,B=-5,andC=4
_ 3x-1 1 5 4
C{x=1)(x=2)(x=3) (x-1) C(x- 2 (x=3)

3x-1 oo (] 5 4|,
:'!(_1-1)[1 )3 I{ 1) (x-2) [1-3]}"

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

Answer

X _ A . B . C
Let (FD(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
Azl, B==2, and(."zi
2 2
. x 3 1 -2 N 3
S =(x=2)(x-3) 2(x-1) (x-2) 2(x-3)
1 2 3

= al Y= - 4 1,[
I(_r-l){x—zj(_r—_?}d" j{?(x—l) (x-2) z{x—.%]jd"

=%Iog :r—1|—2I0g|x—2|+%log\x—3 +C

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

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

Substituting x = —1 and —2 in equation (1), we obtain
A=-2and B=4
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w2 4
“{x+1}{x+2] (x+1) (x+2)

LI=J 4 2 |,
:'I(_m)[“z)“' I[(_Hz) [m]}""

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

-
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

—x* =l+l 2-x
I(I—Zx} 2 2 x{l—Zx}
2—x A B

f(1-2%) x (1-2x)

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

—— =
x(1-2x) x 1-2x

Substituting in equation (1), we obtain
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=§+mﬂﬂ-%mﬂr&ﬂ+c

X
(x*+1)(x-1)
Answer
x _ Ax+B C

Let {_x’ +]}{,\-— ) (x7+1) +{.r—|}

x={(Ax+B)(x- I]+{!{:x:+ I)
yx=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

,-‘:'=—l,b'=l,and(."=l
2 2 2

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

[Jf2 +1){x-l] x4 +[I—l}

X 1 X 1 1 1 1
:I(_r3+l][x-1}=-zf dyx + I de + elx

x 41 2% +1 2-x-1
=—jiIxfilfix+élm1"x+élngx—l|+£‘
Consider | 2k let (x* +1)=1 = 2xdx=dr
x +1
2x ot 3
= Ix3+ldx= II :h‘}‘gf|:|“g|Jr +I|

1 2 [
-—log x +l|+§t,m x+;lug|x—1|+C

I(x3+l){x—l}= 4 2

I | ) |
= 2lug|x—1|— A log|x' +1+  tan x+C

Question 8:

X

(x=1) (x+2)
Answer
x A B C

(-1 (x+2) (=) (x-1) (x+2)

Let
x=A(x—-1)(x+2)+B(x+2)+ C{I—l:]l
Substituting x = 1, we obtain
1
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 2
C(x=1) (x+2) 9[x 1} 3(x=1) 9(x+2)

1 2 1
:Ix—l Fe2)” ﬂj{r—l “ j{l 75 iy

2) 1 L 2/+C
—aﬂg|a—|+§[:]—a og|x+2/+

2 x—1 1
=—logl———-————+0C
9 x+2 3{x-l]
Question 9:
3x+5
X —xt—x+1
Answer
3x+5 B 3x+5
¥ —xt—x+1 {x—l}:[x+l}
3x+5 A B C
2 =7 + Tt
Lot (x=1) (x+1) (x=1) (x=1) (x+1)
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 anl|:ilf."=l
2 2
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i 3x+5 -1 4
(=) (x+1) 2(‘( 1] [—|] [x+]}
3x+5
R R e T BT
=——Iug|t 1+ [ ) —log x+1/+C
1 x+1 4 .
=E|D ﬁ {x I]+L
Question 10:
2x=3
(x*=1)(2x+3)
Answer
2x-3 _ 2x-3
(¥ =1)(2x+3) (x+1)(x-1)(2x+3)
2x-3 4 B C

Let (x+l){x—l](2x+3] B [1+1)+(-‘£’—1',I " (2x+3)

= (2x=3)= A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x-3)=4(2x" +x=3)+ B(2x" +5x+3)+ C (" -1)
=(2x=3)=(24+2B+C)x" +(A+58)x+(-34+3B-C)
Equating the coefficients of x?> and x, we obtain

B——L 4—2 dnd-‘f_"——E
10 2 3
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_ 2x-3 5 1
C(x1)(x-1)(2x£3) 2(x+1) 10(x—1) 5(2x+3)

2x-3 3 1 e 24 |
:>!(xz—]){2x+3)dx_Zj{x+1}{ﬁ 10 x—ldx 5 J‘{E_\:+3]{i:c

5 1 24
= loglx+1——loglx—1|- = log[2x+3
2Iﬂ.:nrg x+1 mlog|x 1| 5leug|2t+ |

= glc}g x+1 —%Iog\x—l|—%log|2x+3 +C

Question 11:

S5x
[,"E+|}(.1‘2 —4}
Answer

3x B S5x
{x+1}{x:—4) (x+1)(x+2)(x-2)

Jx _ A N B n C
Let [x+1}{x+2](x—2} I:_r+1] [Jr+ 2} (_‘(—2}
Sx=A(x+2)(x=2)+ B(x+1)(x-2)+C(x+1)(x+2) (1)
Substituting x = —1, =2, and 2 respectively in equation (1), we obtain
A=i B=—iand C=E
3 2 6

) Sx _ 5 8 N 5
(D) (x+2)(x=2) 3(x+1) 2(x+2) 6(x-2)
1

dx 3 1 3 1 3 .
- 'l-(x+l][x:" _4)dx: 3 jm‘h_i J-{x+2]dr+g I(.x—Z} y

= %]0g|.r+l —%Iﬂg x+2|+§1og\x—2|+c

Question 12:

o x+l

x =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

¥4 x+l 2x+1

5 =X+

x =1 x =1

2x+1 A B

: = +

Let =1 (x+1) (x-1)
2x+1=A(x—1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
:l ndB—E

2 2
X+ x+l s l N 3

xt =1 2(x+1) 2(x-1)

1 3 I
[“ Xt Lir—jxcir+ [—fzx+ —dx
x - x+1) 29(x-1)
*
=5 loglx+1|+ |Cr x—=1|+C
>+ loglr+1|+ loglx 1]
2
(1-x)(1+x7)
Answer
2 A Bx+C

Let =

(1 x]{l bxz}_{]—x}-l-{l . xz)
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 | x+1

= t

I.‘I{I—x](]vx:)_ l—x 1+x7
2 L x T 1
= I(] dy = -[I—xdl-i_ j|+,‘u"? d J]*I:a’r

:—J ] d;r+l | zi-?ceix'+j’ ! —olx
x-1 2914+x 14 x°

=—log|x—1 +; log 1 +x* +tan' x+C
Jx-1
(x+2)
Answer
Let x-1 4 B

—= +
(x+2) (x+2) (x+ 2)
= 3x -1 =A|'Lx-—2}+B
Equating the coefficient of x and constant term, we obtain

A=3

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

T2y (12) (x+2)

3x—1 1 x )
- j-I_:Jr+ 2]: I[?5(:3Jl:x+2]dx_?"[[Jr+ "}1 *

:3|{}g|:c+2|— ?[ . ]+{‘

(x+2)
= 3|0g.|3r+2|+L +C
(x+2)
Question 15:
1
xt -1
Answer

1 1 I

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

Let 1 A B Cx+ D

[x+]}(:c-l](l +_r3) (x+1) +{x— 1) " (_r2+1)

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

1= .4(x:"+_r—_r" —l)+ B[x" +I+_1'2+])+F_‘{'3 + D' =Cx =D
1=(A4+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=0

-A+B-D=1

On solving these equations, we obtain

A:_l‘b-:l,[‘j'zﬂ, and L}:—l
47 4 2
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] -1 ] 1

Y1 a(xe1) (a1 2(x* +1)

_>I __I ]a’x=—&|0g|_'r—1|+&Ing|x—1|—%tan" x+C
x -
] -1 1
— —log 2| ——tan"' x+C
4 x+1

xlx"+1
(E ] [Hint: multiply numerator and denominator by x” ~ ! and put x" = t]

Answer
_1
X {J:" + 1]

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

-I r.’l | x:; 1

x(x"+|) _r"":cf_x"-lrl} Jf”(x"+|]

Letx" =t = x"dv=dt

1 e 1
h 'I-x{x"+]}dr_ Ix"{x”H}dx_ n L{F+|]d{

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

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

'L'J[HI] t(1+1)
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j;mdxzij[;_ﬁ]m

1
=—|1 -1 II|+C
r.'[ ugM Ug|f+ |]+

== %[lug|x”| - Iug|x" + IH +C
= llcng i +C
7] x"+1

Question 17:

COsX
(1-sinx)(2-sinx)

[Hint: Put sin x = £]
Answer

cos x
(l —5in x}{?—sinx]

Let sinx=¢f = cosxdr=dt

. Cos X .o dt

- I(I—sinx}{i—sinx]i J{l_f}{z_"]
| __4 B

(1-02-1) (-1 (2-1)

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

Let

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

A=1and B=-1
1 ] 1

T1=0@-) (-0 @)
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-l

=—|ng||—{|+lng|2—f|+l:

= log __ +C
_ Ieg‘ 2 —slin x|, o
l—sinx
Question 18:
{.r“ +1)(,'c3 +2]
{_.xl +3}[3¢:2 +4]
Answer
(£ +1)(x"+2)  (4x7+10)
(xl +3}(,m:2 +4) - (27 +3)(x" +4)
Let dx* +10 _Ax+B  Cx+D

(Fa)(v+4) (¥+3) (+4)
4x* +10=(Ax+ B)(x* +4)+(Cx+ D)(x* +3)
43 +10= Ax’ +4Ax+ Bx’ +4B+Cx' +3Cx +Dx* +3D

4x* +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

{x! +3J{x3—4} [x" +3}+{x3 +4)
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wﬂ‘[(; .= ]

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

SR =J{'*(—r22+3)'{f’6+“]}%

Question 19:
2x

Answer
2x

(X +])(.ﬁ:3 +3)

Let x*> = t = 2x dx = dt

2x
| ’[(.x +1)(x° +3 J{,+| )(r+3) -

1 _ A . B
(r+1)(r+3) (r+1) (r+3)

I=A(t+3)+B(t+1) (1)

Let

Substituting t = =3 and t = —1 in equation (1), we obtain
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TeAN)(r+3) 2(ee1) 2(+3)

2x I I
- "l{x3+])(x: +3) " I{Z(.'-H}_ 2(.‘+3}}<#

I 1 :
:Elﬁg|(: +])|—Elog|r+3|+[

= ! log =l +C
2 F+3
=llu , x: +1 C
2 X +3
Question 20:
_1
.T{J:J —])
Answer

.r(f—])

Multiplying numerator and denominator by x°, we obtain

| X

.r(x* - 1) s [.r* - ]}
_1".! fo

J‘x(f - l)dr ) J‘f (f - 1)"

Let x* = t = 4x3dx = dt
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Let I =£+. B
te=1) ¢ (1-1)
1= A(t-1)+ Bt (1)

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

| -1 1

=
te+1) ¢ 11

= j‘mu’x _14 J'{_Tl+i

= %[—]og|f|+lng|r—]|]+f

| i—1
=—log—+C
4 £ i
I xt=1
=—log——+C
x
Question 21:
1
' —]
{L )[Hint: Put € = t]
Answer
1
(e 1)
Let e =t = e*dx = dt
1 | 1
= [ = [— —:J'
e =1 f=1 ¢
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LA, B
te=1) ¢ -1
1=A(r=1)+ Br (1)

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

=—+—
te=1) ¢ -1

] -1
:>I df=]ﬂng+C

t(t-1)

e =1

= log +C

4

J‘ﬁﬁquals
(-1)(x-2)

{.I—”:
x=2

log +C

(x-2)

x—1

lo (x-] ]2
gkx—ﬁ

+C

+C

b. 10g|{x—|}{.r—2}|+(_‘

Answer

x A B
(—1)(x-2) (x-1) (x-2)
.r=.f1{x—2]+£=’(x—1} {]}
Substituting x = 1 and 2 in (1), we obtain
A=-1land B =2

Let
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X 1 2

G)e-2) T (D) (x-2)
X _ =1 N 2 »
jf(x-l)[x-z]‘”‘ j{[x—l} (.r—i]}d

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

(x-2)°

x-1

=log +C

Hence, the correct Answer is B.

J- . dx equals
Jt:[_,lr'w + I]

1 2
A ]ug|x| Elﬂg(x . 1} +C

]ng|x| t l—l{}g{.\:: i l} FC

B.
1 X ]
—]ug|x|+—|0g(x' +]}+f,
C. 2
lIn |x| Flo {r: 1 I} FC
D. 2 £ £1 -
Answer
1 A Bx+(C
Let - ==t
.r(x“ +I) X x+1
| = A" +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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241 +C

I
= log x|— 5 log

Hence, the correct Answer is A.
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X sin x

Answer

I.r sin x ey
Let I =

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

obtain

f=x Jsin x ey — j{[% xJ Jsin x ffx] v

=.r(—c05x]— Il-{—cnsx]dr

=—xcosx+sinx+C

xsin3x

Answer

j‘.rsin 3xdy
Let I =

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

obtain

= xjsian dy — j{[; x] jﬁinSx dx}
X
zr[—cos?:r]_ J-I‘(—cosfix] ”
3 3

—xcosdx | -
=" 4+ |cos3x dx
3 3
—xcos3x 1 .
:—J‘m"w+—sm3x+ﬂ‘
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* I!;fl. ey — IJ{[%T1 ] J{.rrﬂ['l.‘}iil‘
=x'e" - Ilr-e”cir

=xe -2 J.r -ty

Again integrating by parts, we obtain

= x'e* - 2{){- je”ci\' - I{[/d'ir] je"dx}de
Ldx ) )

= x'e’ —2[1‘&'“ - Je"n{w}

= x'e" —2[1‘9 ! —9"]

= x'e" —2xe* +2e" +C

=e"(x° - 2x+ 2]+L‘

x logx

Answer

[ = |xlogxdx
Let -[ o

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

[ =logx I.r dx — j“{[%_]ogx] jx dx}dr

X I x°
logx-—— T
og x 5 Ir 5 kY

_x logx _E e

2
_x logx x° +C
2 4
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x log 2x
Answer
Lot I= Ix log 2xdx
Taking log 2x as first function and x as second function and integrating by parts, we
obtain
I =log2x [x dx— jJ izlogx] [z dx patx
L elx
X 2 5
=log2x- 5 —j-zx- 5 ey
:x:]nglx_ der
2 2
_x log2x x° L
2 4
x*log x
Answer

I = |x"logx dx
Let I gx ¢

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

obtain

I= lClngu:j-.T2 e — I{(%Ic}gx] szfir}dx

x° 1 X
=lo x[r— — |——dx
g \EJ

x 3
_x Iﬂgx—‘[idx
3 3
zx"‘lngx_i_kc
9
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Question 7:
rsin'x
Answer

I= Ixsin "x dv
Let

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

obtain
[ =sin 'x_[x dx— j{[%sin 'x] IJC dr}dx

=sin™ :{x-]-j ,1_ e dx
: 2

2 "l—x‘
xqmll I
2 -
3 e e
:xﬂln 1+]I{]x‘_ 1 }dx
2 2 l—x° -’

L |
x"sin .r+%j{m_ 1 }cix

2
-1

s (e ]

=m+l{£ ﬂ+%sin"x—sin'1x}+c

2 212
x'sin'x x T 1.
=+ —fl=x"+—sin  x——sin x+C
2 4 G| 2

=l[2x1—1}sin" x+oI-x +C
4 4

Question 8:
yvtan ' x
Answer

I= Ixtan "y dvx
Let
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" _I' - . . - . .
Taking N X35 first function and x as second function and integrating by parts, we
obtain

[ =tan™ x_[xdx— H[%Ian" x) J-J:rb,}dx
—tan"' x| —I ! ,~£u‘x
2 l+x° 2

Cx'tan'x 1 opox
2 214+ ¥

Xtan'x 1 x7+1 1
= - — - — |dx
2 29 1+ 1+x

2 -1
_X tan _'c_l [— 1 Ny
2 2 | +x°

_xltan'x 1
2 2

(x—tan 'x}+f:

x i x 1 a .
=—tan x——+—tan x+C
2 2 2

xeos ' 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't.['“h_.[{[%ms ]xjjni:}d'c

X

x* -1 ¥
cos v - [
2 2

Jl-x°
!

o bl
x*cos  x lj-l—.t'—l

2 2

xieos x| = -1 _
T_EJ‘{\“_& +[“f,_:]}ri1

Il
o
Sk
-
|
| —
ey
<
|
"
-
|
by | —
—
2
| |
- =
¥
,..E

where, I, = I 1-x"dx

= 1y =i = [ s
:L=rﬁ:FJéj%?xﬁ
2L=rﬁjﬁ—jﬁ%%dr
=1, =xuﬁ—j£dx

=1 = xyl-x° —{j\fl—x: r:f:\:+I Ii}
A -x"

e
=1 =xl-x —{!J+cos lx}
=21 =xyl-x" —cos ' x
oA :'—txﬂ - x* —%uns 'x

i

]

Substituting in (1). we obtain

xeos'x 1{x 5 1 ! 1 I
J=—— | —jl-x" ——cos ¥ |——cCo0s8 X
2 202 2 2

= —(2x: _])cus Le—
4 /

‘-2 +C
4
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Question 10:

(sin ,x}:

Answer

I sin t -1 dx
Taking ( ! as first function and 1 as second function and integrating by parts, we
obtain

!:(sin 'x”]a!x— j‘[i sin '.r]!-fl~dx}fiﬁr

2sin”'x e

(sm x) X— =
™
:x(sjn '.r]2+ JSi]'i 'x-( ,_2_1’ ‘d.x
Vi-x* )

Ly l—x

2x

=x(sin"x) + i x| I‘i d I{[:;;sm x Jjﬁdt}cix]

:.‘c(sin"x}l+ ﬁin"x-},}m—j ! 2.2 I—x"‘dx:|
l-x

= .r(sin" Jr}2 +231-x% sin”' x - Ildx

.’:(Sil’]_lx}_+2\|'|—x3 sin'x-2x+C

Question 11:

xcos ' x
V1=x’

Answer

. -1
Iz-l‘lﬂﬂﬁ xd.‘.’
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j‘ -2x |
Vy1-x°
i 7. ™

-7 ¥ J
1 o] = 12
Taking €05 X as first function and “ I-x as second function and integrating by parts,

we obtain

!=_2|:ccrs"xj = - die - H[ ms"_rJ J_z_‘ } }
2mm~}

— —1
cos 'y 241-x" —
_ f—
_E\H—xz cos ' x+ Ide}
241—x7 cos 'x+2x}+(:

JI-x7 cos™ x+.r:|+C

Question 12:
2

xsect x

Answer

I= Ix sec” xd
Let

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

obtain

l=x jsec: xdv— I{{di 1} J.se::3 ra’x} el
e

=xtanx— Jl -tan xdx

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

Question 13:

tan”' x

Answer
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I = II -tan ' xdx
Let

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

obtain

I=tan" x [lchc - H[% tan”’ x] Il-d_r}.:ir

X

—-xdy

]
=tan 'x.x—
j]+.1

2x

—dx
1+ x°

= xtan” .r—lzj

=xtan”

1 :
x——log[l+x°(+C
5 logfl+|

= xtan ',r—lzlog(l+.=:’)+{3

x(log .rf

Answer
/= I.r[lng x]? dx

(logx)

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

obtain

I=(logx)’ I_ra’x— ].H[;—'L |g}ng } jxdx}h
= g(lugx}: —[Iﬁlugx-i-xédx}

= %(103.\:}2 — _[x log xdx

Again integrating by parts, we obtain
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x: a ( d A ]
!:?{Iogx] —{Iogxl[xdx— HLEIGEX,J J.rdxrdx}

2 ) - 2 1 2
%{Iugx} —r?—lﬂgx— I—-xTu’xJ

X =
%[Iog x]'] - %log _r+% J'_rd,r
LE 7
2

y X X
(logx) —Tlogx+?—t

“

{x’ +1)log x

Answer

et 17 ﬂx: +]}Iogxc&r=fx: log x dx + Ilog:cdx
letI=1 +1..(1)

I = |x* log xdx I, = |logxd
Where, ' j B ond 2 Ja '

I = J,rz log xdlx
Taking log x as first function and x? as second function and integrating by parts, we

obtain

I, =logx - J.r"li'c —H[%Iog xJ J.Tzci‘r:}cit‘

1

X 1 X
=logx-——|— —dx
813 Ix 3

= ilugx— —( J.x:dx)

. J

Tl | —

= J: logx— a +C, [2]
3 9

I, = Jlogxc{r
Taking log x as first function and 1 as second function and integrating by parts, we

obtain
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1= lungl-dx—j{[%logx} [i -u’x}

=logx-x- _[1 - xelx
X
=xlogx— j-ld.r
=xlogx—x+C, - (3)
Using equations (2) and (3) in (1), we obtain

k] k]

.’=;]trgx—%+cl+x|ﬂg_r—x+{f3
log x J; txlogx—x+(C, +C,)
=(£+x Iogx—i—x+(;‘

L3 9

Question 16:

e" (sin x+cosx)

Answer
Let I= je* (sinx+cosx)dr
Lep S (x)=sinx

o Jf'(x)=cosx
o 1= [e{r(x)+ s (x)pax
It is known that, _[e"{j'{x}+j"{xj}dx - GT-II("']“'C

S =e"sinx+C

Question 17:

xe’

[I +.‘(]2
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Answer
I= —tfr—jef% ud ,}dx
14 x +x)
Let
:je,[]+_r—ll]dr
(1+x)
=j°Tl L }ﬂ"r
l+x {11_};]"
f(.l:l—# f(x)= . 7
Let 1+x O (1+x)

_ J-{ xe' :&{r:j'e-‘ {_f{x]-l—f'l:x]}dl

1+x)

[e" {f (x)+ 1 (x)}dv=e"f () +C

It is known that,

Question 18:

A I+sinx]
e
L1+ cosx

Answer
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_t[ T+sinx
G ——
1+ cosx

, 32X 2 X X X
5in +¢05 —+ 250 — cos
¥ 2 2 2
2cos” -
2
Y R X :
e’ sin— +Cos
( 2 2]
e
2cos’
2
2
. X ;
I 5in — 4+ cos
=EH: =
Cos
2
1, x :
=—¢ | tan—+1
2 2
2
1, X
=—¢"| l+tan—
2 2
I ¥ :.’f .y
=—¢" | I|+tan” —+ 2 tan
2 2 2
1, 5 X X
=—¢" | sec” —+2tan—
2
e[ 1+ sin x)elx l X X
( ) =¢*| —sec® = +tan
(1+cosx) 2 2 2
tdni—f{r} f’(r}—lsec.:%-
Let 2 Od 2 £

It is known that, _[e"{j'{x}+j"{xj}dx - GT-II("']“'C

From equation (1), we obtain
. .

e (1+sinx N

j‘gaﬂr=e tan —+C
{I +cusx] 2

Question 19:
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A
(1
el ———

X X

Answer

Let ] = J'e" L ]A}ir

Also, let ¥ 'O ¥
e {1 (5)+ £ () de =1 () +C

It is known that,

A e +C
X
Question 20:
(x —3}13"
(x-1)

Answer

. x=3 e x—1-2 ,
I {{x_.r}"““f {{x—lf}d‘

[e {7 (x)+ 1 (x)}ds=e'f (x)+C

It is known that,
x—3 *

« fer (Ch) N PRI A
(x=1) (x—1)°

Question 21:

e sin x

Answer
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et = Ie“sin xdx (1)

Integrating by parts, we obtain

/= sinxj-el"air - J{( j\: 5in xJ j-:?hdt'}(ﬁ'

. ell‘ e:'\’
:>.-'=S||1x-——jcosx- elx
2 2
esinxy 1 ¢,
= [ = ——jel cos x dy
2 2

Again integrating by parts, we obtain

L i
= € csmx l COsx Jez”dx - H d COs X jej”dx dx
2 2 L

Ip = X Ix
g smx : cosx-S— - I[—sin.r] S
2 2 2 2

Ix B Ix
—y=F sinx _11e mS'YJrlIez"sinmiT
2 2 2 2
:”:e" siny e -::-:ns.r_l‘Jr
2 4 4
1 e™-sinx & cosx
=f+—1= -
4 2 4
5 ¢siny e cosx
== -
4 2 4
Ir » Ir
;x,;=i esiny e cosx i
5 2 4
:’n’:: [2sinx—cosx]+C
Question 22:
. 1[ 2x ]
sin .
1+x°
Answer

Let¥=tané [ dx=sec’ @ df

[From (1))
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. 2 . 2tand . .
sosin’ al . ] =sin"' LJ =sin "' (sin 20)
1+ % 1+ tan~ & - 20

. | EI o 2z
- !sm [Hx_,]dx—jEﬁ-sw 6do :EI{?-seczf}d{?

Integrating by parts, we obtain

2{9- Ise::z 648 - {{%Bj [secz Edﬁ}dﬁ}

[ 6-tan 6 - [tan &m}

I
|

I

[9 tan & + Ing|r.:m;€|] +C

Il
]

xtan™' x + log ]

m

=2xtan x+71u5(1+\ ) +C

=2xtan ' x+ {——lug 1+x }

=2xtan x—lug(1+ x )+

Question 23:

J‘I:E.t"'dr
equals

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

(C) %e +C (D) Ee”: +C
Answer

Lot [ = jx"e']dx

Also, let ¥ =f[3 3xdx = df
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= [ :% Je"d.r

:—t_’\.; +(:
3

Hence, the correct Answer is A.

fe" secx(1+tan x)dx
equals

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

j‘e" secx(1+tan x)dx

Lot I= J.c"T secx 1+ tan x) dr = j-e‘ (sec x +see x tan x ) dx

Also, let ¥ = f(x) o secxtanx = f'(x)

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

sI=e"secx+C

Hence, the correct Answer is B.

Page 117 of 216



Class XII Chapter 7 - Integrals

Maths

Exercise 7.7

Question 1:

V4—x

Answer

Let [ = f»..l'-i x'dx = JJ —(x) dx
It is known that, Iw.u'a:—x:dx =3 a—x° a—_:sin X ic

i o
x - 4, | x
I =S4—x +—sin' =+C
2 2 2

x S T
=—+d—x" +25in E+C

Question 2:

1—4x*

Answer

Let 1= [V1-4x"dx = H (1) —(2x)"dx

Let2x =1 = 2dx=

=—j1,|| —(r) dt

It is known that, J-\.'aj —x"dx :%q‘af B~ +¢;—“sin" i
a
I LN e L
:}f_§|:? 1= +;51n l'i|+c.

i “

f - 1.
=" l—r'+151n "r+C

2: J1—4x* +jI$m e+ C
=§«.h-4f +%sin"2x+c
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Question 3:

VX' +4x+6

Answer

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

= j\/(xg +4x +4)+ 2 dx
= jJ{x+ 2]3 +[~.;EJ2 dx
[t is known that, _[*u'x! +a dx= %«;"xi +a’ + ﬂ—; log

x+vxi+a’

+C

2 .
o :{x+ ]w'_‘rz +4x+6+ zlag
2 2
2
=M~J_rz +4x+6 +log

2

(x+2)+ e+ av 6]+ C
(x+2)+x" +4x+6 +C

Question 4:

Vai+4dx+1

Answer

Let/ = [Vx" +4x+1dx
= J.J(xz +dx+ 4)—3dr
_ J\({x+2}2—(~.@)2dx
It is known that. J‘w',xz —atdy =" —a —%zlﬂg x+x'-a’ +C

2

,_‘,:(""4‘2]

T Hdx 4] —%Iog‘(x+2]+d.r3+4x+l‘+{;‘

2

Question 5:
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JI—4x—x°

Answer

Lctf:j | —dx—x° dx

- IJI—(x" rdx+d-d)dx

= j..,|'1+4—{x+2}: dx
= (3) ~(r+2)

L 2 7 X 1 T ﬂz . o X
It is known that, Ida‘—x‘cix:; a —x° +?5|n 'ZsC

o

2 -
o :M\l’ll—f—l-x—x‘ ent [ 22 )L
2 2 J5

Question 6:

VX' +4x-5

Answer

Let] = J‘Jx-‘+4.1:—5 dx

- j,j(f +4x+4)-9dx
= [J(x+2)"=(3) dx
It is known that. jw',xz —atdy =" - a —%zlﬂg x+x'-a’ +C

2

,_‘,:("‘“LZ]
2

\.l'x2+4x—5—glog x+2) 442t +4x-5/+C
2

Question 7:

J1+3x—x°

Answer
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Let] = ‘[\u +3x—xdx

. X 4 4 ﬂ': . X
It is known that, cri—l'icix=5ﬂf:‘—x‘ +TEII1 'ZaC
¥ o

Lad

x— xX—
sin”'

(]

1+3x—x" +
2 dx2

(% M|%
a
",

Ty — Ty —

3
e,

Question 8:

V't +3x

Answer

Let/ = {+/Jx* +3xdx
J
= j,||x3+31+2—2dx
4 4
T -
2 2
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It is known that, Iw'x —a'dy= «Jr -a’ —?Iﬂg x+yx'-a’ +C

S =

9
[H_] 9
2 w.u'x3+3x—%log [I+%]+w‘1‘2+3x +C

2
{2x+3}r 9 3 ,f"‘i
:T X +3_‘{'-§]Ug ,x+5 + .I-'+3x

+C

Question 9:

1+
9

Answer

LA}lf=j-||1+J:dx=;I 9+ x* dr=;jﬁﬁ{3f+f dx

It is known that, I«,,',x vady= -\lllj_ +at +—|0g
C
,‘,I=%|:§m'x3+9+%10g‘x+¢x1+9H+C
=% x1+9+%log‘x+v‘x3+9‘+{j

x4x +a ‘+C

Question 10:

J‘ul'l +x* dy

is equal to
N T +llugx+~.f|+x: +C
A, 2 2
2 2
5. 3(1+x‘)3 +C
2 g
. 31’(]1—.1"}"1-(:
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x?-\,l' X %" vy + 41+ 57|+ C
D.

Answer

Jat+xt+ L Ing

It is known that, I\M +xtdx=

x4+Nx +a’ ‘+C

x
2

— . X 1 —
J'm'lﬂr!nfar:;u'lﬂr2 +El+u:rgx+m'l+x2 +C

Hence, the correct Answer is A.

Question 11:

J‘w..'x: —8x+ Tdv
is equal to
%(x—dl}u'xz ~Bx+7+9log

x—4+m’x2—ﬁx+?‘+l‘:

A.

(x+4)Na 847 +9log|v+4+/x = 8x+7|+C
B. -

%{_r—4}x|'_r:—31'+?—3ﬁlng x—4+\|'x:—ﬂx+?‘+l:
C. =

];{x—4}u'x3—3x+?—g]ngx‘—4+u‘x3—ﬂx+? +C
D. <
Answer

Let/ = |Wx" —8x+7dx
[V

= [J(x*~8x+16)-9.ax
= [J(x=4) ~(3) ax
It is known that, Iw'x" —a'dy= %«Jx! -a’ —%: log|x+vx" —a’ +C

d) : |
.'.1':(12 )\."x!—8x+?—§log‘{x—4}+\l'x'—E.‘c+?‘+(:

Hence, the correct Answer is D.
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Exercise 7.8

Question 1:

frdx

Answer
It is known that,

=il

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

] i
Here,a=a, b= h._and_f'(x) =x

.-.dex:(b a]ln}ni[a Ha+h). (a+2h). a+(n l]h:

=(!)—a’]liml [a+a—a+ ,,+a)+{h+2h—3h—, +(n—1)h]—|

A By # imes

=(h—a]liml[na+ h(14+2+3+..+(n-1))]

R -

= (h —a]llm]—_na+ h{%{|

A gy

=(b a]lim1 na 4
]

n(n—1)h ‘

—(:‘)—ﬁr]llmE a+
A0 gy 2

[ 1)
(b—a)lim a+{“r J}

L 2
=(b—a}rllir313 _a+ {H—l)zib—a}}
A B
1-— |(b—a)
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Question 2:

f{_r+ 1)elx
Answer
Let/ = [ (x+1)dx

It is known that,

' im LT 7 here h= 2=
Lf(x}d&c=(b—a}£|m;[j [a]+f[a+h]...f(a+[n—l]ﬁr)]?whcrch— .
Here,a=ﬂ,b=5,undf{x}=[x+l}

5—'[}=5

F— w (3]

-1
”_“’Cﬂ i
=5Iiml 1+1+1... [ 3.3, w(n- l)sﬂ
.u—rtn s n n
[ 5
=5li +243..(n-1)}
fim |t 243 )J]

1[ 5‘[:@—1};1

= h=

= |

=5lim—| n+
Ml'&n n 2

=5liml_n+M}

Question 3:
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Jj X elx

Answer

It is known that,

r_,i'[,r)d.x = (b —a}lim 1 I:f[a]l +f[a+ h] + __f'{.:.r +2.Fr]..._f' {(I-l—[ﬂ— l}h}], where i = b-a
“ e n
Here,a=2_ hH=3, and_,f'{x] =1
S i

] H
-J‘"r%&:{z—zjliml f'{2]+j'(2+1]+f'[2+2] ;‘{2+{n—1}11
T x|’ n) n) ”I

[ 2 5\ iy
=lim ! {2]2 +[2+ I] +[2+ '] +...[2+(” 1}] }
i " n n

- Iin1]—_2:+{21 +[ﬂ2 +2-2-l}+...+{{2}:+w2 +2-2-(""]H
3

e m H H

i 2 2 32 1
=l|'111l (2'+._..+22)+[[lj +(E] +...+[n—1] ]+2-2-{l+3+—+...+{ri }H
r—w B o fimes H 1 H non n i

=lim :F :4n+’:: {12 +2° +32...+{n—l}2}+:{I+2+...+{n—l}}}

e o) )

= lim ]— dn+

+
e [\ 2
:Iim[ihrI[]—]][2—1J+2—2}
sy 3] i M ]
=4+E+2
19
3
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Question 4:

—r(x! —x)u".r

Answer

Let f= r(f —x)dx

= fxl oy — fxdr

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

It is known that,

[/ (x)ax =(P.=—a}liml[_f[n]+f[a+h]+f[a+{n—l}h}]: where h=2=9
W [ B Srn n n

4

Forl = L X dx,

a=1b=4 andf(x)=x"
h=ﬂ:£
" n

o

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

I, =J'I"fdx ~(4-1)lim :T[j'{l)+f(]+h}+_..+f'(l+{n—l}h)]

= 3lim m{m[éj' +2.§]+m+{1: +[[n—1J3] N 2-{:1—]]-3”
g ] " - "

= 3lim (1:+...+I:)+[ET{13+23 +...+{n—1]2}+2-§{l+2+_..+(n—l}}}

w1 e liimes n
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{n—I}{n](z»—u}g{{n—l}{n)H

|
=3lm —[+r+

i ,?

2
=3Iim{l +E(1 —lJ[g_l]H_E]
n—x 6 " n i

=3[1+3+3]
=3[7]
L =21 -(2)
Forl, = _rx.-i'c‘
a=1b=4, andf(x)=x
4-1 3
—p=2
A ={4-1}}|@;%[;'{1}+ F(1+h)+f(a+(n-1)h)]
=3lim : ({14 )+t (14 (n=1) )]
:3!|ilnl{l 14 iﬁ|| " {I H(n 1]}}
_3ﬁl_i.']l1;[(l+].::{;+l)_%(l+2+"'+{”_”}J

a1 3 {n—l}n
—3!|11:r:;{n+;r{ 3 H

1,=2 NE)

From equations (2) and (3), we obtain
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5 27
I=1+1,=21 15 _23
- 2 2
[_e‘(.{r
Answer
Let ] = _[Ifr‘a’r (1)
It is known that,
b .1 . . h—a
[ f(x)dx=(b-a)lim [ f(a)+f(a+h) f(a+(n-1)h)] where h=
(] M= n n
Here,a=-1,b=1 andf(x)=¢"
ah=tt12
H M
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r=(1 +umﬂ.f'(—1}+,f‘[—u%}f‘(—l+2'%]+"'+-f["+ {”;ljzﬂ

1)
=2lim—| ¢
e

1 -
¢
n—sm g

=2hm

—

X' [ 1 f b2
[-1+2] |-+ “tHa-1) |
vt Ve Vi g n;

il 4 & 2
1 {r=1}
I+e"+e" +e" +e 7

2
|

.o |e”
=2lm—| ——

n—v= gy

=g ><2|[ml

=1
2

et =1
z

a—wm gy 1

e']><2(r_J2

Question 6:

f[r+ez" ]a’x

Answer

{:\.ll

_|}

%2

(5

It is known that,

o

Here, =10, 5

SR

jhj' (x} dx=(h-a)lim : [‘f'{a] + fa +h}+ ot _,f'[ff+ (n- I:lh]], where fi =

h—ua

i :l:f.n n

=4, and_f'{:c} =x+e’"
_4-0 4

n M
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:>j x+e™ },:Ix (4- {]}Ilm I:f{ﬂ]+f[h]+f{2h]+ +,|"{{H lh}]

_4}’11.11n|:{0+c“] (h+e)+(2h+e)+.. +{{n )+ n.-_.}J

=4liT;[l+{h+e°r'] {zma"'}+.._+{(u-1}h+¢“""’*}]

:4}111_1]”:{h+2h+3h+...+{n—|)h}+(1+ez' v v )|
[ 25

:4})1‘111& h{l+2+...{n—l)}+[‘gn _—llﬂ

- J!‘_
:clh'ml i.{” 1)H+[L3 ]J]
A 2
en —1

2}+4]1m

{221

c"—l

l: [lim e -l = 1]
s—»ll s
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[{x+l}:jx

Answer
Let /= [ (x+1)dx

!{x+l} dx = : +x=F(x)

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

Loa

=I+1—I+1
2 2
=2
1 ]
-‘:—uf'r
_l'|l‘
Answer
i |
Letf =] —ex
[

j-lafr Img,r| F(x)
x

By second fundamental theorem of calculus, we obtain

I =F(3)-F(2)

= log/|3 —lug|2| =log ;
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r[ﬁrxj —5x" +6x +9)dx

Answer

Let/ = [[(4x° ~5x* + 6x +9)dr

J-(:H] -5x% +6x + ‘}')r:b: = 4[%] - 5[%3] ﬁ[%} + 9[3:]
k!

=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) +9(z)}-{{1}*_5“}3 +3(1) +9{1)}

3
=[I6—4:} +I2+I8]—[I —i+3+9]

:|6—ﬂ+|2+|3—|+§—3—9

Question 4:

E sin 2xdx

Answer

Letf = _L*sin 2x

b

[sin 2 v = [_“"; 2 J = F(x)

By second fundamental theorem of calculus, we obtain
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Question 5:

X

_[3 cos2xdx
il
Answer

Let /= ‘[3 cos 2y dy

T TR
j-l.l'ﬂ&' 2xdx = ( —— =F [r}
2 )

By second fundamental theorem of calculus, we obtain

I:F[%]—F(U)

(2(3))

[sinm —sin0 |

b |

[0-0]=0

b | = pd | -

Question 6:

f e

Answer
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Let/ = [ e'dy

!{:1':,{': e" =F(x)

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

:‘?5 _{;-I-
=e'(e-1)

_[‘ tan x dx

Answer

T

Let/ = II* tan x dx
Ilan xdy =~—log |C(JH.‘£’| =F(x)

By second fundamental theorem of calculus, we obtain
T
I =F| —|-F(0
3)vo

=—log cos% +log|cos 0|

+log|1]

=—|n L
= g\E
1

=—log(2) 2

|
—ElogE

x
j;"‘ cosecx dx
(]

Answer
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Letf = _L‘cusecxdx

6

J-cns;ec x dx = log cosec x —cotx| = F(x)
By second fundamental theorem of calculus, we obtain
A
\ 4 {}
= log cosec T col Tl lo
g P 4| o8
=log ﬁ—1|—log|2—w@|
[JE -1
=log

T T
cosec——col
(] 3]

[y

23

Question 9:

_C ufrxz

1-—

Answer

IJEtI:‘E &

-3
l—x°

J- dv =Sin'x=F{x}

By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)
=sin ' (1)-sin"'(0)

S
2

i
2

Question 10:

d
-Cl+:"1
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Answer
el

]+ x7

J- ”{T, =tan  x=F(x)
14 x°

Letf =

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

T

By second fundamental theorem of calculus, we obtain
I F{3]—F[2}

_ ]0g|3_1‘—l0g 2-1)
2| C13+1 2+1||
- log E‘—log 1H
2 4 3
= ! log 1 —]L}gl}
20 T2 3
)
21 T2
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x

>
_(3 COs8” xdx

Answer

Let /= le cos” x dy

J‘m}i:ﬂﬁ:ﬂ/l+c;52_‘r}ﬁ_=-' sin 2x l( slnzrj F(x)
\

By second fundamental theorem of calculus, we obtain

[0
Al

{“H}—ﬂ—n}
2

A b=

i

NN

Question 13:

3 xdy

-[- X +]

Answer
x

Let] = ij—ﬁfx
r‘+l

Ir +1 b=

By second fundamental theorem of calculus, we obtain

I =F(3)-F(2)
- Llog(1+(3)' ) -tog(1+ (2§ )
Z%[mg{m}—log{ﬁ)]

] 10 1
=El0g[?]=51052

I-::E:(l +x ) F(x)
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Question 14:
_[‘21:3 e
P5xt 41
Answer
Let /= f““”
Sxt+1
J-ZJ.+3 ___[ 2x+3
Sxt 1 Sxt 1
__J'H}Jc+15 "
59 5x +1
) s
575x" +1 5r‘+|
lUr
J5t +I j [ ]
5
_1 t ) ant
—Slog(Sx +I)+5 tan
NG
=l|+::-g(531:2 +I)+ 3_ tan '[-u'{gx)
5 J5
=F(x)
By second fundamental theorem of calculus, we obtain
=F(1)-F(0)

= {;log{ih I]+j_ tan '[ﬁ)}_{; log(1)+ jﬁ tan '{l})}

5

5

3 a
log 6+ —=tan
=) \IIIE

L | =

Question 15:
rxe*':dx
i)

Answer
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Letf = ‘Exﬁ”:dx

Putx’ =t = 2x dv=dr
Asy—=0r—=0andasxy > Li—1,

.',I=%-Eerd!
L PPN
3 Ic. et 2(, F{r]

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

Question 16:

1-‘ 5x
) x* +d4x+3
Answer

= I,—a’x
Let SxT+4x+3

Dividing 5x° by x” +4x+3, we obtain

= ffs- e
X +4x+3

j"ir;ir j -ﬂt+15
x° +4x+3
> 20x+15
= 5 —_ -
[ r]' ,-[x"+4x+3
[=5-1,. where = jde (1)
x +4x4+3
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. %2 15
Consider /, = J—,UH_ >
Ix‘+4x+8
d s
Let 20x+15=A—-(x"+4x+3)+B
dx
=2Ar+(4A+B)

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

2

4 & .
|U x4+ " j : dx
Px " 4dx+3 +4x+3

Letx’ +4x+3=¢
:}{21'+4]dx = ¢t

= [, =10 ——7
! {x+2}

x+2-1
=10logt=25|<lo
€ |:_ g(r+2+l]]

=[1010g(x" +4x+3)] _35[%|(}g[1 - H.

x+3

=[mmgli—m|ug3]—25B|ug%-%|uEﬂ

= [Iﬂlug{ﬁxS}—lﬂlug{dx 2]]—§[Iug3—lﬁg5—log2+ log 4]

=[10log5+10log3-10log 4 - l[}I-:rgE]—?[IwgB—Ingi—lng2+]ﬂg4]

:[1ﬂ+?}I-;}gS+[—I[}—?}lngﬂﬁ—[Iﬂ—zz—s}]mg3+[—lﬂ+§}lngl

=?Icﬁg5—%Ingxl—ilng3+ilng2

Substituting the value of I; in (1), we obtain
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Question 17:
[‘(25&1:2 X+X + Z}ffx
Answer
ul -
let! = _[4 (Esec‘ X+x + Z)dx
4

I(Ise(:: x+x'+ E}ir: 2tunx+%+2x =F(x)

By second fundamental theorem of calculus, we obtain

I :FE]—F[G)

=[[zmn§+ﬂg]4 +2[§]]—[2tanﬂ+ﬁ+f}}}

T T

— R

2 1024

Question 18:

‘r[sinj'—r—cosj'—wm
! 2 2

Answer
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Let [ = f[sin? %— cos’ %]fh‘

S
= f[uus: * sin” t |.:Ix
2 2

== fuus x oy
!Ct'!.‘i rdr=sinx= F(.r}

By second fundamental theorem of calculus, we obtain

I=F(n)-F(0)
=sinm —sin0
=0

1‘ fx+3 e
X +4

Answer

er_IMn'

' xt 4+ 4

Iflii?’ —3_[ 1.-|—|

2:( I
) 3-{:;3 +4dT+JJ-,r3 +4urJl
=3log(x" +4}+%tan" % =F(x)

By second fundamental theorem of calculus, we obtain
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1=Fp}—Fm}
=13log(2° +4 —tan ' 1I0g{[}+4]+itan" 0 ]>
=\ 2 2)
2 3
=3Iog8+ tan 1—1]of-4—_}ran 0

3w
=3logc8+ —3logd -0
g 2[4J ¢

8 Im
=3log| — [+ —
5"(4] 8

In
=3log24+—
£ 8

Question 20:

P
f xe" +sin— gy
[ 4 }/

Answer

Let/ = _C[u +5in %]dx

. J J—CDSE
I[xe" +5in—J-:i\':xIe"¢ix— J (—1] fe".:ix‘ dx + 4
4 v T

Fl
4
=xe" - IL’ cbc——u:o’-;—

. . dm X
=xe' —e" ——cos—
4

= F(:r}

By second fundamental theorem of calculus, we obtain
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I=F(1)-F(0)
:[l.e'—e'—4cua 1|—[1‘.3L.&*"—(-::— cos0
' T Y T K
: 4|( ! \|+I+4
—g—g—-—| — —
nJ2) m
4 22
=l+—-
Toon

C.

D. 12
Answer

L fi_ﬁ —tan'x = F[J:}

By second fundamental theorem of calculus, we obtain

j“ dr__ F(¥3)-F(1)

1+ x°

-1 -

= tan 3-tan”'1

m T

3 4
-t
12

Hence, the correct Answer is D.
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f dx
' 4495 equals

| A

D. 4

Answer

o) (2) +(3x)

Put 3x=¢ = 3dv=dlr

1 clt
I12}+ ) JL

[ I O |

:3{2mn 2}

= étun" |:%‘}

=F(x)

By second fundamental theorem of calculus, we obtain
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L £ 2
[oo== F(0)
b 49y =y
.
=—tan'| 2.2 |——t:m 0
L2 3
|
=—tan'1-0
5]
| =
=—xH—
6 4
_
24

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

-l-:x:xﬂﬂET

Answer

X
r ——dx
Pyt 41

Letx’ +1=r = 2xdx=dr

Whenx =0,t=1andwhenx=1,t=2
x 1 2t
oy =
-r*x:+l ) 2-[ 1
| 2
=5 log]],
= ;[lngZ—lugll

|
=—log2
5 z

Question 2:

LE JJsing cos’ g
Answer
Let/ = _[3 Jsingeos g dg = Ll \Jsing cos'¢ cos g dg

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

.'..’=£ J;[I—;”]2 dt

= £ 02 (1+0* 207 )t

O 4

ﬁl: +1? —2:-—’ ot

a2 | =

i | b
[ ]
e

17
154+42-132

231

r_sin '( 2""1];1»:
! 1+

Answer
o 2x )
Lf:tf=fsm'l — |dx
! L+ x )
Also, let x = tan8 O dx = sec®6 dO
g="
Whenx =0, 8 =0 and whenx =1, 4
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I= f*sin '[ﬂjsec’ ado
b | +tan &

= _[4 sin”’' (sin ZH}EEEZ ade
= | 28 -sec” 8db

= 2[: 8 -sec’ Bdd

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

=2|:6'Jsec:!9d3— I{[%E]jxeczﬂdﬁ'}dﬂ}
X

=2[Htan9— Itanr?dé?];

4

0

i

- 2[& tan & + I0g|¢055‘lf

=2 Etan£+log
4 4

n
cos | ~log|cos Gq

Question 4:

I:A\m {Putx+2=r:]
Answer

fxmm:

Let x + 2 = £? O dx = 2tdt

Whenx =0, t=v2 and when x = 2, t = 2
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o [[de2d = f (¢ =2 20

=2[ (¢ -2)ar
= 2_[;(;* =207 Y

_, f_'_g}
5 3

-

J2

[32 16

5 3 3

Il
]

Il
]

5 3

15

15

2_16+Rﬁ]

16(2++2)
-——
) 1652(V2 +1)

15

Question 5:
: -
sinx
P —lx
" 14+ cos” x

Answer

. .

sinx

P il
i)

1+cos” x
Let cos x = t O —sinx dx = dt

T =

Whenx =0, t=1 and When_

'gﬁ—sﬂ—lzﬁuﬂﬁ]

EJ:[]I
2
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* sginy vt
L fsiny
. 1+¢

| +cos’ x
_ ) -1 1]
= I:ld]'l fl
= —[mn "0—tan™"1
| om
4
om
4
Question 6:
1‘3 dx
' x+4-x°
Answer

3 dx 2 clx
'[‘ r+4—x" - 'l- —{x:—r—4]
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3
Whenx=0,71=—— and whenx=2,1= E

= log —=
,,[m] 07
2 1
1 \Ilr]_?+i llﬁiﬂ_l
= log 22 22
N7 7T 3 J7 1
-—— log—+—
2 2 2 2

1

——| |o —log —
V17| gJ_ RN T
__h”ul?+3 V17 +1
N7 S -3 71
] 174344017
N7 7 [1743-4017

] 20+ 417

17 zn—wﬁ

B 1 o x,n'l?

NEh B
(5+317)(5++17)

17 25-17

| _25+1?+1t}1\fﬁ]
= log

J17 43 N-‘ﬁ_ll

V77| 8
42+10417
= _Ing
\.'1? B

] 21+ Sv'lﬁJ
=—=log
17 4
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[ dx
Ix® +2x+5

Answer

f dx J-‘ dx r dx
Ix? +2x 45 '(x:+lr+l)+4 '{,r+|]:+{2}2

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

. dv _podt
L [' (x+1) +(2) '[' r*+2°

Answer
(1 ] -
I (———1](?' dx
X 2x

Let 2x = t O 2dx = dt
Whenx =1,t=2and whenx=2,t=4
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2 1 [ Il o2 27,
“\T 2I1;e"fix'=2fL£ -:,}eca’:
_ ‘E(}_—Ijxlsj'rﬂ

Let }—f(f}

ot B o
4 2
e’ (el - 2]
4
) |
{.r—.r')-‘
F—de
The value of the integral “ . is
A. 6
B. 0
C.3
D. 4
Answer
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<)

Let] = f—dr

Also, let x=sinf = dy=cosfdd

5
When x —; B=}iil1_1[% | and whenx=1 8=
. 2

[

: [sinﬂ—sin;ﬂ);

=[= '[I'" '|1|Tcﬂsedﬂ
1 1
1 sin@) (1—sin’ 0)°
=[.2|( }(4 )cosﬁdﬂ'
I-"__;I 5in

| 2z
* (sinB) (cosB):
= -(;-"H'I _v.inEE} ) cos 0 0
| .
& (sin@) (cosb)
B -[ 3] sin® Osin 0

* (cosO
- A

(3 l{ mEl

cosf J6

cosec 80

- f| "|[":“'[H]E cosec’0d0

Let cotf = t OO —cosec26 dO= dt
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T

. 11
When & =sin ' [ | i = L,-'E and when @ = f r=0

\3;'

Hence, the correct Answer is A.

. f(x)= L’:sin:df.1hcn_f"{x]is

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

Answer
£ (x)= [ tsindr

Integrating by parts, we obtain
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_f'{x}:ffsinm’.r— L{[%:] _[sin m‘r}dr
= [i‘[—cnsr}]: - f{—cosr‘}dr

=[-tcosr+sint];

= —xCosx+sinx

= f'(x)= —[{x{—sin x}}+cosx]+cosx
= J.'Sil'.lx— COS X+ CO5X
=xsinxy

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

x

_(3 cos” xdx

Answer

= Ecnszxdr (1)

== Emsz [g—x]d&r [Lf(f}fi‘f = J'Iaf[a—r]dx)
== .[?sin2 xalx -(2)

Adding (1) and (2), we obtain

X
ry | %

21 = I—'(sm“ X+ Cos” x}dx
]

— 2] = _[fldx
= 21 =[]:
—27="

2
::~.1’=E

4

Question 2:

f WEinx
' Jsin x + u"m:-‘; x

Answer

dx
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WEINX .

m
j" Jsin.x + V’cns.x

Let/= [2— S0

Y \.'rf.inx + Jcmx

fgn[g—x]

dx

:>I=J': \

fEERR e

+ COS

l__
A/C0S 4+ 4/sinx

Adding (1) and (2), we obtain

2y - f WJEInx ++/cosx
]

::-J=J'5 dx

—_—
WSIn X ++Jcos x
=2 = Lﬁldx
=20 =[x]:
—27="
2
=1 _x
4

Question 3:
F sin® xdy
] ] ]

sin? x+cos” x

Answer

(1)
(j‘l:‘f(x)d:x=£:ff(ﬂ—x]dx)

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

:”:j; -~ Hsm'[z _v’i) - v (jlj_f{.r)dx:j-l:ff(rr—x]dr)

t.:n:-s,-Z
== j .(2)
Sin? x+cos” x
Adding (1) and (2), we obtain

3

2 = L SlI'l 'E+CJDS X »

8in? x+cost x
:>2f:L*Idx
:}21=[x]‘;
—27="

2
==

4

Question 4:

.
1-’: cos” xex
) gin’ x+cos” x

Answer
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Let / = j de (1)

5
' sin’ X+cos” X

=] =jz —Tx LZ J d (j:f(x)cir = L:ff(a—,r]dx)

sin’ x
=1= jr~;|n x+cos dx -(2)

Adding (1) and (2), we obtain

2] = L sin” x + cos’ chh’

SI]'I X-I-C'DS X
2] = _[—‘I-a’x
1]
m

=21 =[xf;

—~27="
2

—1=x
4

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

It can be seen that (x + 2) < 0on [-5, —2] and (x + 2) 2 0 on [-2, 5].
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d=[ o2 [ (4 2) (I r@=[ @[ 7))

, 2 . 5
F=—| X vox| +| X s2x
2 s L2 -2
= 2

) _
=—{2—4—‘—5+10}+[2—”+m—2+4}
2 3

25 25
=244+ 10+—=4+10-244
2 2

=29

Question 6:

f|x—5|a’x

Answer

Let/ = [ |x5[dx

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

[= [~ (x-5)d+ [ (x5 (ﬁf(x]=£'f{x]+£_*,f[x}}

x:: i Jc'z '
=—|—=25x| +| ——2x
2 , L2 ;

75 75
=—|::—25—2+ |'Ui|+|:32—4ﬂ—:+25:|
9 2

=9

Question 7:

_CA'(I—:(}" dlx

Answer
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Let /= [ x(1-x)" dx
wl=[(1=x)(1-(1-x)) dx
= [(1-x)(x)" ax
= [(x"—x"")ax

Enl et

I 1
_Lr+1_n+2J

_ [n+2}—{n+1}
(n+1)(n+2)
1
:[u+1}{n+2)

L‘ log [1 + tan _r}:."_t

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

o= L:]og [1 + tan(%— xﬂdx (jlj_f{.x)dx = j-l:af{a— x];ix)

N

n
* tan — —tanx L
=TI =jﬁ"log 1+ 4 dx

n
| +tan— tan x
4

= [ = _[:_::h;lg {l+ | _wnx}dr

1+ tan

: 2
— |4 .
:>f_‘[__} log [I+tanx}m

== jfumgz dx-j'nflog (1+ tan x) dx

== J'* log 2dx — 1 [From (1)]
= 2] = [xlog?];

— 2/ = ;IGEZ

T
= [="lopg?2
3 g

Question 9:
erv'E —xdx

Answer
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Let/ = [ xv2—xds
[ = [} (2= x)nax

RURY

3 5

Question 10:

x

If {Zlug sin x —logsin 2_r] elx

Answer

(7 7 ()= [ £ (a-x)as

Page 166 of 216



Class XII Chapter 7 - Integrals Maths

Let/= f(zlog sin x —log sin 2x ) dx

= /= E{Elog sin.x —log (2sin .xcos:r]} dx

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

T

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

It is known that. (‘[J_,f'[.x)d.r = f,j'{a—x}cix]

= [ = E{It‘:g cos x—logsinx —log 2| dx .(2)

Adding (1) and (2), we obtain

m

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

= 2 =-2log2 [*1dx

n
= [=—log2| —
o [2}

n
:I—E{—IogE}
T |
:>I=E[I0g£}
:‘a.":EI-::gl
2 "2
Question 11:

x
. %
J-fﬂ sin” xdx

%

Answer

n

Let] = j sin® xdr

T

As sin? (=x) = (sin (=x))? = (=sin x)? = sin’x, therefore, sin’x is an even function.
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x}dx =2 -l:‘f{.r]dx

¥ f
It is known that if f(x) is an even function, then ,[, {
=2 E sin’® xdx
1 —cos 2x
=2 .[ — gy
) 2

= L (1-cos2x)dx

[ sinh}!
=|x—
2 1]

b | =

-r xdx
'+ sinx

Answer
xdx
Letl = -r 1+sinx +(1)
=1 (0= a1
e, :
=1=], 4 sinx +2)

Adding (1) and (2), we obtain
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S
2f = s
-c|+5in x
(1-sinx)

dx

= 2] —ﬂf“ : sin-l'}(l sinx)

| =sinx
sz:nf N
boCosT x

=2=n _C {5&:::3 x— Lauxsecr} dx
= 2/ = nftan x —secx]
=2/ =n|2]

=Il=x

X
-[35 sin’ xdx
2

Answer

Let 7 = [}, sin’ xdx (1)

As sin’ (=x) = (sin (=x))’ = (-=sin x)” = —sin’x, therefore, sin’x is an odd function.

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

~I= _ll-1 sin’ x dr=0

-

f cos’ xdx
Answer
Let 7 = ["cos® xdlx (1)

cos (2m-x)=cos’ x

It is known that,

e =10
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[ (x)ae =2 1 (x)ebv.iff (2a-x) = £ ()
=0iff(2a-x)=—71(x)

=2 fcof xelx

— [=2(0)=0 [cos‘ (m—x)=—cos’ x]

Question 15:

. .
SINX—CosY
P dx

b 1+sinxcosx
Answer
T siny—cosy
Let/= [2 == dx (1)
"1+ sinxcosx

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

s 3 -a oo 3 -3
1+sin| ——x cos| — —x
2 2

. .
T COsSx—sinx

== —dx {2)
T ] +sinxcosx

Adding (1) and (2), we obtain

* 0
2= —ix
b l4+sinxcosx

= I=10

Question 16:

flﬂg[l +c0s.x )y

Answer

Let/ = rlog{1+0ﬂ51'}cir (1)

= I = flﬂg{l+ms[?r—x}]d,\' (_rf{.r}cfx = _[Jf{u—x]dx)
== flng[l —cos x ) dx (2)
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Adding (1) and (2), we obtain

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

=2/ = [ logsin® xdx

=27 = 2_[' log sin x dx

= /= flogsinxdx (3

sin (N — x) = sin x

o 1=2 [ logsin xdx (4)

I ]r T
= [=2logsin| —=x |dy=2 |’ logcosx dx
[logsin( % -x =2 [ loxe
Adding (4) and (5), we obtain

21 = 3_['3 (logsin x + log cos x ) dx

== .[. (logsinx+logcosx+log2—log2)dx

=1I= '[Iz[lng 2sinxcosx —log2)dx

— [ = II logsin 2x dy — '[3 log 2 dx

Let 2x = t O 2dx = dt

T
When x = 0, £t = 0 and when 2

Im .
ool :E flngmnra’}' —Elngi
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J_
N

Answer

Letf—fLﬂJ—xai‘c (1)

It is known that, “' f )i = ’r f “ l}d‘()
Hr=

Adding (1) and (2), we obtain

H_f\-r+ a— 'c

yr+da r
—>2f:£1ﬂ’.‘f
=21 =[x]
=2 =qa
—=7=2

2

fh—”dr

Answer

I=[|x—1dx

It can be seen that, (x —1) <0Owhen0<x<land(x—-1)=>20whenl<x<4
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= [t + ['Jx1 v ([r0)=[r)+ [ 7))
= E—{x—l}dx+ E{x—l}d’c

5l .. 4
X x°
=|x- -+ -X
|: 2 :|f| |: 2 :|1

= |—l+ﬂ—4—l+1
2 2 2
=1- I +8-4- : +1
2 2
=3
Question 19:
Show that _c'f'(x]g[l'}dr: Ef_f'[x}dx, if fand g are defined as f{.t}= f{a_x)and
g(x)+gla-x)=4
Answer
Let [ = _[r.f'[x}g(x)dx (1)
== E_f(a—.r}g{a—.r}fb: (ff(x}dx:ff(a—x]dx)
=1= [ f(x)g(a-x)dr -2)

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

=27=[ f(x){e(x)+g(a—x)}dx

=21 = [ f(x)xddx [g(x)+g(a-x)=4]
= 1=2[ f(x)dx

Question 20:
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: {r'; +XxC0o8 x+tan” x + l)dx
The value of is
A.0

B. 2

C.n

D.1

SRR |

Answer

Let [ = ﬁ(f +xcosx+tan’ x +1)dx

-

T T X X
=1I= Ifn xdx + J.E: cosx+ Ifn tan” xelx + I{, l-dx

-

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

" f(x)de=0
if f(x) is an odd function, then [,,f{ }

f:U+u+u+2{2|-¢r

[];

ted

[ o]

|

=

Hence, the correct Answer is C.

o [ 4+3siny
L" Ingt—d e

The value of 4+3cosx /) g
A.2

3
B. 4
C.0
D. 2

[ r()dx=2[ vy
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Answer

Letf= -[ ]ng[m]dx
4+3cosx

) 4+3sin[;—x]
=1I= _llflug - dx
4+3c05[2—x)

= I}log(4+3cosx)dx

b 4+ 3sinx

Adding (1) and (2), we obtain

(‘[‘f{x}dx = Ff(a—x]air)

-(2)

2= [ lug[4+3smx]+|ug[4+3':'_:'sx] i
' 4+ 3cosx 4+3sinx

= 2f= E]ﬂg[
=2/ = E]oglr,ix

= 2= L;ﬂd.r

= [=10

4+ 3sinx 4+3::osx]
® : ek
d+3cosx 4+3sinx

Hence, the correct Answer is C.
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x—x

Answer
1 1 ]

x-x' x(1-x") x(1-x)(1+x)

' 4 B C
° I[]_x}{”-"ﬁ]:-T+{1—:c)+l+x (1)

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

L

= 1=A— Ax" + B+ Bx* + Cx - Cx*

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

-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain
1 1

A=1,B=—,and C = ——

2 2

=

From equation (1), we obtain
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1 I
x (1= x)( |+r}_§+2(1—x}_2{1+x

11
:>I —J. I+r}1_'[_dr+_'[_d 2 mdx

= 1ng|x| -3 ]:}g_|{1 —x]l - ]; log ‘{] + x]|

1 1
= log |x|—log|(1-x)z| - log|(1+x)2
=log Ix | ‘H':

{]—x}5(|+x)5
|
=lng( * ,]: +C
I-x"
=—log -h: +C
=X

Question 2:
]
Ji+a+ J(x+ b)

Answer
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| B 1 X«..',r+a—u".'f:+b
Jx+a+Jx+b Jx+a+dx+b Jx+a—-x+b
_Nxta-x+b

(x+a)—(x+b)
(VFra-5w)

a—h

1
= dx =
IJ_r+a—u'r_r+b ia—

Question 3:
1 o
f 2 A=—
INAY=X THint: Put ]

Answer
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I

.!.'xl'ax—xz
o o
Letx=—= dv=——dt
! ~

] 1 a
= = ——dt
’[_rxJ'Fax—_r: j II : [ - C ]

=—1:2ﬁ]+c

il [
==—|2,[—=1|+C
f;'_ “JII :|
2 Ja-x
_ 2[Aa 1}_(:

Question 4:

1
) 3
X [.T'i +l}4

Answer
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1

X (x' - l)"
Multiplving and dividing by x ™, we obtain
e (e

vl 3
. - xXTexs
x.x? (x1 + 1)"

l[x'+l
_Lfx ]
)
543
xLox
[.ctld:r = —i;airz lq.: &
X x x 4
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Question 5:

i T 1
x* +x* x3[l+x"‘]

Letx=1" = de=6tdt
,[ |I 1‘ir:_[| - [

x4+ x3 x? [1+x"]
t(1+1)

e
=6I[l +:}df

On dividing, we obtain
1 2 1
Iﬁf‘%’=ﬁj{(f —f+|}—m}df
X +x°
=6 N +1—log[1+1|
3 2 €
[ 1 I 1
=2x7 —3x° +6x“—6log[|+x*’]+c

1 | 1
=2x —3x7 +6x° —l:’:l::nvg,[l+.~rﬁ ]+C

Question 6:

2x
{x+l}(x: +l))
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Answer

Sx A +Hx+{.’
[x+]}(x:+9}_(x+l} {x’+‘}') 1)

= 5x=A(x" +9)+(Bx +C)(x+1)

Let

= S5x=A" +94+ Br* + 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

.Ja‘z—l,ﬂ:l,anr:l(."zE
2 2 2

From equation (1), we obtain

5x _ -1 % 2
(x+1)(x*+9)  2(x+1) [x +9)

5x _ -1 (x+9)
'[(x+l)(x‘1+9]dx f{2[1+1} 2(x3+‘))}'b(

|
=-§I{}g_~c+l|+5[x3+gz +Ej-x3+9:

] 1 2x
=—§Ingx+l|+1 I,r3+9 +—j‘x3+9»

=-IE|ngr+I| Ic:-g|r +9|+— %ta %
=—%I0gx+l| 4|0g[x +9} —tan §+C

Question 7:
sin x
sin(x—a)

Answer

Page 182 of 216



Class XII Chapter 7 - Integrals

Maths

sin.x

sin(x—a)

letx —a=t0Odx =dt

J- _ sinx . _ J-sm [_.r+a]uﬂ
sin(x—a) sint

Fel]

_ sinfcosa+costsina
- j- sint

= _“(cosa +cot £ sina )dr
=tcosa+sinalogsint|+C,
=(x—a)cosa+sinalogsin(x-a)+C,
:xcosa+sina]og|sin{x—a)|—acr:-sa+ C,

=sinaloglsin(x—a)|+xcosa+C

Question 8:

Hlog x 4log x
Lr et

=

Eill'-]!'r _e_'-‘lnjl_'r

Answer

. 4] lag v
G

e_dugn. _ E,"Ing ¥ Lr"'“‘r'” (eh-.p. -~ I }

Slogx

— e]k:g:r

3
lisg =~

-

X

tﬁlngr _E-“llcsgv

I—deuw = Ix’dx = XT+ C

.-'”l'l_u_l

Question 9:
cosx
V4 —sin® x

Answer
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cos X
V4 —sin® x

Let sin x = t O cos x dx = dt

! __cosx _[ dt
4 sin’ x ;‘[g}’_[,}l

=sin”’ [i] +C
2
=sin’’ [_sm x]+ C
2

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

Answer

sin® x — cos® x (t\:in4 x+ cos’ x](sin" x—cos' .x]
1-2sin’ xcos’ x  sin’ x+cos’ x—sin’ xcos’ x—sin’ xcos’ x
(s.iﬂ4 x+cost x)(sinz x+cos’ .Jt}(s.in:'r ¥ —cos’ x}

.2 . ¥ 2 . 1 2
{Sll'l X=5In X COs5 .¥)+(L'U'S X =35I X Cos Ji')

i 4 4 i 2 2
(sm X+ Cos x)(sm X—C0s x]

sin’ x[l —cos’ ,r)+m53 x(l —sin’ .r}

—(:r,in+ x+cos’ x)(cns"' x—sin’ x}

(sin* x+cos’ x}
=—C0s2x

s R ®

sin” x—cos x

_[ — s —dy = I—costdx=—
1-2sin" xcos™ x

sin 2x
+C

Question 11:

1
cos(x+ n]-::n:-‘;{x +b)

Answer

Page 184 of 216



Class XII Chapter 7 - Integrals Maths

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

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

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

~sin(a—b)| cos(x+a)cos(x+b)

L

_ ] _sin[x+a]~cas[x+b}—ms[x+a]sin{x+b}}
sm{a—b]_ cos(x+a)cos(x+b)

_ ] _sin(x+a}_sin(x+b}}
sin{a—b
|

=m[tan[x+a]—tan{x+b}]

L

_cns{x +a) cos(x+b)

: = an(x+a)—tan(x ¥
jmta[x4—::--}£.:us.|[x+h)dx_s.in[.r_nr—b]J‘[l (x+a)-tan(x+b)|a

[— log|cos (x+a)| + lng|cc-s(x+ﬁ)|] +C

- sin(a—b)
b
- 1 log cos(x+b) Lo
sin(a—b) ~ cos(x+a)
Question 12:
E
]—x*
Answer
o
1—x*

Let x*=t O 4x3 dx = dt
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i

.
=—sin " t+C

:[J]x__

4
= %sin'1 (x" ] +C
Question 13:
E..l.
[I +f3"}(2 + (-.*”)
Answer
e.l.

Let e =t 0O e*dx = dt

:’I J(2+¢) 4= J{!+l]{:+2}

1 1
- f{[m} (Hz)}’"
= log|r + 1| - Ing|f + 2| +C

: 4+

| f+

= {} —_—

gr+2
1+¢&*

= log +C
246"

Question 14:
1

(x* +1)(x* +4)

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

=l=dr +ddx+ B +4B+ 7 +Cx+ " + D

Equating the coefficients of x>, x2, 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=10, Bzé,fzﬂ,andDz

From equation (1), we obtain
| 1 |

(x*+1)(x7+4) 3(x7+1) 3(x7+4)
| e 1 Lo 1

dy =— |——dxr——

&r?+LHx:+4} 390741 34X +4
= I—tan 'x—l-ltan X ie
3 32 2

<

| 1 X
=—tan"' x——tan ' =+C
3 i 2

logsinx

ll_‘l'.)Ei.'ll xXe

Answer

logsinx

ey gd ¥ .
cos e = cos® x X sin x

Let cos x = t O —sin x dx = dt
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i b sin s i ]
= |eos” xe™™dy = |cos xsin xdx

Question 16:
-1
H'I'ksg:'r(xd +|)

Answer
ogx {4 -1 gy |4 y!
g " (x +I} =g (x +1) =

Letx* +1=t = 4x drx=dr

== j-.?‘;"’g-‘ (x' + 1)_Idx = J-{xf:_ 1} dx

_ | -I'df
4

| .
= Iug|r|+£'

4
= ‘11 I:}g|x* +]| +C
|

“a log x* +1)+C

Question 17:

f'(ax+b)[ f(ax+b)]

Answer
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"

_;‘"{ux-—h][_f'{ux +h}]
Let f(ax+b) =t = af"(ax+b)dx = d

= J_J""[ﬂx+ h}[_f'{ax+ h}J" dv = ; _[:”df

_] {u-l
a| n+l

u{n+l)

]

,“n'l.v.in" Xsin {.'r 1 rx}

Answer

(f[cu-: +h})”'l +C
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1 1

\/sin" xsin(x+a) 1Iul'ls.in'l x(sinxcosa +cos xsina )
1

Vsin' xcos o +sin’ xcos xsina
l

sin® x+/cos o + cot xsina

cosec’x

Jeosa + cot xsina
Let coser +cotxsing =/ = —cosec xsing dy = di
j — .I d’xz! cosee x ——lx
sin” xsin(x+a) Jeosa +cot xsina
-l Jﬂ
sina \,f';:

- si;lrx PJ!_]FC
= __I [2Jcosa+col.rsina]+[f
sin o

-2 | COS X SN
=— fcos e + : +C
sina ¥ sin x
=2 I'sjnxcm;rx + COs xsin o
= | | +C
sina ¥ sin x
R
2 sin{x+a
— | { }+C

- f ;
SIN & 1'li SIN X

Question 19:

-1 —

sin”' Wx —cos ' W/x
Lxe|0,1
sin™ /x +cos™ JJ_( [ ' ]

Answer
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TS D 1
sin~ yx —cos ' 4fx
Let / : dx
!sin "Jx+eosyx

It is known that, sin ' ¥ +cos ' Jx = g

\
- — I
cos” fx |—cos™ /x

s
4!=J‘[2 . d

T

2
2 1 '_W
=20 ——2cos Jx |dx
?':T[z J

2 4 -
== | ledy—— | cos ' Jx dx
T 2'[ H‘[

:x—ij‘ms RUT (1)

Let ], = jcos VJx dx
Also. let vx =1 = dv=2idi

=1 =2JCUS it

y i L .
=t*cos - \,'fl—.f'—zsln1i+sm'f

= a2

=t*cos 1 ——+/1-1° —lsin '
2 2

From equation (1), we obtain

Page 191 of 216



Class XII Chapter 7 - Integrals

Maths

F19

I =I—i|:!'2 cost —éu'l—r’ +%sin ‘f}

:x—i[xcos" ﬂ—%ﬂ+ésin" v(;]

T
=x—i x[——sin'l\-'rJ_rJ— Yo +—Siﬂ_|\lf;
s 2 2 2
- 9
=2+ i ».-'fJ_c+%xe—x‘ —Zsin'
T T bl
:—x+E|:I:2x—|]Sin'l J';:|+Eu'x—x:+c
T T
2{2x-1
= {A ]sin'l x+2\n'x—x2—x+l:
T |

Question 20:

1-x
I+~J";

Answer

_1=vx
j_‘fl N

Letx =cos’ @ = dx=-2sinfcosfdd

| -cosd
|+ cosé
R

i

|2£-in2

__ 2
JJ 2cos’ 0
2

= —Jtall 2-2 sinflcosf d?

(=2sinf cos@)d0

sin 280 di

. g
sin
:—ZJ 2 [ZSinEmHE]cnﬂﬁdﬁ
d 22

COs
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=—4 sinlgmsr}?a’ﬁ'
=—4Jsinzg-(2mszg—l]d3

2 2
=—4{2$inlﬂcoszﬁ—sil1lgjdﬂ

2 2 2

=—3[Sin:E-CDSEEﬂ’H+ 4jsinlEa’H

2 2 2
=-2 jsinf 0do+4 jsnﬁ 9 40

2

=_EJ[I—caszéjd9+4jl—cos€d€

2 2

_ E_stE o4 E_smﬁ +C
2 4 2 2

sin 28

=—f+ +28-2s5nf+C

5in 26

=+ - 2sind+C

o+ 2sinfcosd

=€+m~msﬂ—2 | —cos* @ +C
=cos W +T-x-Jx-2/1-x+C
= 2J1-x+cos™ x+m+(ﬂ
= 2Jl-x+cos 'x+x—x +C

-2sin#+C

Question 21:
24sin2xy |
—

| +cos2x

Answer
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I J-f2+sin2x}_x
Ll+cm2x
2+'?ﬂ|nxcmx“'
[[ 2cos’ x

J-[ +5sin rcosr o
Lﬁ"s X
ﬂsu 1+tdn3}e

Letf(x)=tanx = f'(x)=sec’ x

= I(f{x]+f’{x]]e”cfr
=e" f(x)+C

=¢" tanx+C

Question 22:
xtx+l
(x+1) (x+2)
Answer
o 4x+l A B (" {]}
(x+1) (x+2) {x+l] (x+1) {x+2}
=¥ +x+l=A(x+1)(x+2)+ B{x+2}+(‘{x: +2x+1)
= xi4x+l= .—T(xi +3x+ 2)+ B(_r+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
BA+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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.
X +x+1 -2 3

(re1) (x+2) (3+1) (x+2) "

2 ; | 1
J’( T ae=2f mujﬁj}dwj

x+1) {.'H—Z) x+1

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

Question 23:

Cl=x
tan ,[——

Answer

J =tan™ 1|'1_'rdx
l+x

Letx=cosfd = dy=—sinddd
I = [tan™ } ~C0s0_ in0do)

|25|n
=—Ilan '
N’f’ws

= —_F tan”' tan f-sin Bdea

5m Fd G

. ja-gmmm
2
1
:_5[9,(_,3059]—!1-[—msﬂ)dﬂ]
—%[—Ecos&+sin6‘]
| 1 .
=+—@cos——sind
2 2
1
=—cos' x- 'c—— 1-x" +C
2 2
=£cus'l_r—l 1-x"+C
p) 2

:%(xcus']_r—ﬁ]+c

1
x+1}:

I+1}

|
[x+]:|
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Question 24:
v’ +1[1mg(x2 +I]—2]0gx}
x-l
Answer
x4+ "+1)-2log
x4 [og(x4+ )-2log r]: sz4+1 [log (<" +1)-log ¢
x X

_rz+|l [x2+|]:|
=———|log| —
X x°
_ x‘4+| log[l+ I’]
X x°

1 Ix'+1 ]
= ) 7 lﬂg |"|‘—2
X X x

Lcll+ij=f:,’ _—?a’x=dr
x X
1 1 1
A== 1+ log| 1+— |dx
jf'l.' x* ( x']
1 r -
=—ijlng.rdr

12
=-Ejr»-lngsdr

Integrating by parts, we obtain
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I=- ;[lugr- j'r;a’r —{[i lnng jr;dr}dr]

3

-

1|2

3

1
3

Question 25:

A T—sinx
I:e elx
2 |—cosx

Answer

el ?
=—=—— IDgT‘T— J‘;Tdf

2 3 2 I
=——|—t*logt—— |t*d!
3 & EI

r.llugr+2r.3
9

1
3
] 2 | 2
=——1*| logr——
3 3

[|+ g J:|:]ug[|+ L ]—f}c
X7 X 3

3

2

—_—— Er;l{} f—if;
3 & 9
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.f— (l—smr}ﬁ
5 l-cosx

I—Zsmxcos
zﬁ’gr # dr

el

: 2sin’

Ll

e
-
L-b
e

cosec” .
= j:e” — = —cot = |dx
3 2 2

g |

Let f(x) =—cot
= ['(x)= —[—%cosec: %) = %-:-::s-:«:2 x

2
o= Ee“(f(x]ﬂf'[x):ldx

. T ° T
=—|e" xcot——e? xcot—
2 4

Question 26:

..
SiN X COS X
L* dx

cos® x+sin* x

Answer
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T .
SINYCOSXY
L":‘ .IF J‘J ﬁ ﬂl—r
P Cos X +sm X
{}iin X COS x}

X
4.
== _[* COS X g

) l[l.:::rs,4 x +sin’ x)
cos' x

x 2
lan xsec™ x
I= I“—f!’.‘r

b I+tan’ x
et tan” x =f = 2tanxsec’ xdv = dr
Let tan

T
when x=—
When x =0, t = 0 and 4

1 Pels
S == —
2-El+r‘

=3 [an 7]

Jd=1

tan~' 1 —tan™' ﬂ']

[
3]

oo|lE A= ra

Question 27:

2

I" cos” X
) cos” x+4sin® x

Answer
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: cos” x
Let! = jzﬁdx
" eosT x+4sinT x
- I2 : COs™ X _
’cus‘x+4(|—cos‘x}
. cos” x
=i= .[( o - 2
cos” x+4—4cos x
-1 4-3cos’ x4
ol=— P
3% 4-3cos x
:I=—1£34—3ms:xdr+l]-1 4 oy
3 4—-3cos x 34 4-3cos x
S7=] [Frax+ : 5 dsec
3 34 dsecx-3
:;,‘!:_Tl[x]f_rl-(lm#a&
R -‘4(]+tan‘x]—3
n 2 2sec’x
=I=—+= |2 Al
6 3 '[’ 1+ 4tan’ x 1)
Consider, [ﬁ 2sec f
1+ 4tan” x

Let 2tanx =7 = 2sec  xdx=dt

x= =

T
when *=%7=0 504 when 2’

= 2sec’ x o dt
= |? dx =
L | +4tan’ x -['IH]

“fin1]

= [Lan '(o0)—tan 1{0}]

Therefore, from (1),we obtain

n 2= T T W
[=—+=| = |=———=—
6 3[2} 3 6 6
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Question 28:

J; sin ‘{'+Lﬂ$.r

+Jsin 2x

Answer
i
A

] = J sinx+cosx
E W5in 2x

* (sin r+cosx}

,;'—( sin 2).

HI]'L X+Ccosx

J (=1+1-2sinxcosx)

—— X

=
[}

e [

dx

qL;q——l

{L'.in x+cos x]

= : e

el 3 Bl
J Hlﬂ_x'i'{:(‘.lS_X—ZHIHICUEiI}

sin x +cos x ) dx

s
1=
- I\/I (sinx—cos x)’

Let (sinx—cosx)=¢ = (sinx+cosx)dx=di

T ]—".E T ﬁ—l
i AEER
and when

! 1

(f A=f J
As \/] { "} “f ! , therefore, -7 is an even function.

It is known that if f(x) is an even function, then Lj
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i
=2t,|n"[\5_l]
2
Question 29:
[
Trx s
Answer

Iﬂ!zfﬂi—‘c_\ﬁ
(V1+x+x)

— I by
I= r(m_&) (Vi+x+x)
IR,

l+x—x

= ﬁmcb:+ﬁx-'§d‘f

L] o]

=3[{2)§—|]+§[1]

dx

3

I
==(2)
_ 2242

3
42

2
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Question 30:

[: sinx+cos.x
R — L

b O 4+ 16Hsin 2x

Answer

.
SN x + oS X
Lclfzj_" — ol
0 O4+1hsin2x
Also, let sinx—cosx=1 => (cosx+sinx)dx =dr

When x=10,  =-1 and whenx=g,.r=ﬂ

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

= 1—sin2x =

= gin2y=1-/°
o dt
f_"-'9+lﬁ(l—.r:)
_J"' dlf
o616

:JD et _ jﬂ clt
125-161° 1{5)’-_(4;)2

_1{ L o T
4] 2(5) ¢ |

1 1
=—1| log(1)-log|—
4|J|:Dg() 059}

544
54

1
=—log9
30 ¢

Question 31:

x

_(— sin 2xtan ' (sinx)dx

Answer
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T

]
Let [ = I sin2xtan ' (sin.x)dx =,[.:2 sinxcos.xtan”' (sin x)dx

Also, let sinxy =1 = cosxdy =dr

When x =10.r =0 and when . f—% =1
1
:~f:2_|‘h:tan"[.f);..l'f (1)
Consider Jf-ian"m’f =tan' ¢ rj-.ruﬂ'—H f: (lan'lf)jnf:}m
ol
=mn".rr'r——j Iq L
2 l4+¢- 2
Frane 1 +1-1
2 _"'J 1+¢° a
-
 tan —ljuml L
2 2 291+
Mtan"r 1 f+—tan”'f
2 2
. I
1 . e
= t;[*___t }
0 2 2 2
1| = T
S L
24 4

_I ‘Il'_l _Jl_l
202 4 2

From equation (1), we obtain
j=2|E_1

4 2
Question 32:

f 1tanr
"secxy+tanx

Answer

=T
2
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J.tdn'c
Lei [ = ol
“ '[_SLCA+tH['| ( }

"—r‘l (m—x)tan(m Lh

HEL(TIZ x] + mn{

I]lﬂnx}d)
=1= j R L Sl
‘:-:LT-I'-tdI'JT}I

(m—x)tan *
X

== j h
secx+lanx

Adding (1) and (2), we obtain

1 = I‘ Tlan x dx

' secx +tan x
5N X
:2!=nf¢dx
| +s.m.vr

COsSxY  COsX

smx+1-—1
ﬁZ!:ﬂf&dx

|+ 51 x
1
= 2] = nfl d — nflwmm
=2/ =n[x], —nf L_{i'_n; dx

=2 =n —rt_[‘(scc: x—tan xsec.x)dx
=2/ =7 —nftan x—secx]

=2/ =7 - n[tan - secn— tan 0+ secO]
=22 =1 -x[0-(-1)-0+1]
=2/=n"-2n

=2 =n(r-2)

Question 33:

(I:f{_r}dx=>[:Jf(a—x]¢i\')

b2
o
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[ [pe=11+ =2+ |x=3[]ax

Answer

Let 7= [[pe=1]+[x—2+[x—3[]ax

= 1= [[x=1dv+ [x=2]dr+ [|v—3k

I=0+1,+1, (1)

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

1= [|x=1ldx
(x—1)z0forl<x<4

o= f{x—]}dx

4 4
=1 :|:x——x}
X |

=T :[8—4—l+l}:
2

-(2)

ra | &

1= f|x—2|dr

y—2z0for2=x=d4andx-2=0forl=sx=2

1= [(2-x)dv+ [ (x-2)dv

4 2 3 4
— I, {h—l} +[*——2x}
: 2| |2 ,_

=1, :[4—2—2+l}+[8—8—2+4]
: 2

1
= [,

5
=—42== B
(=542 ()
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L= [|v=3ax

x=3z0for3=x=dandx-3=0forl=x=3

o= f[?u—_r}dx+ f{x—B}Ix

2 P 2 4
=y :[3::—LJ +|:'1——3x}
2 2
1 k3

= I, —\‘9—2—3+lJ+{8—I2—E+9J
’ 2 2 2

1 5
= [, =|6-4|+| - |== a4
lo-41+ 5]-3 (4
From equations (1), (2), (3), and (4), we obtain
9 5 5 19
f=—¢_=—
2 2 2 2

r dy 2 2
Im—:_qﬂg_
x(x+1) 3 3
Answer
5y
Let/ = S E—
j x° {.r+l}
Also, let I = 4.8 . C

x (x+ ]l .r+.'c:+.'r+l
= 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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R T N T
”x’{x+l}_x+x?+{x+l]

i 1 ]

=[—lugx—l+]og[x+l}}
x 1

—]L}’[4]—I—|{JT(2]+|
B EY AR

2
:]ug4—lﬂg3—]0g2+§

=]0g2—|ﬂg3+%
)

2y 2
=|Dg[—J+:
3) 3

Hence, the given result is proved.

Question 35:
_c_re"(.’.r =1
Answer

Letf = -Exe" dy

Integrating by parts, we obtain

I=x[ed- [ {(%{x}] jwmr}dx
=[xe'] - ﬂw”a!x
[ ][],

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

£| 2 eost xdr =0
Answer
_ |
Let /= L.r cos’ xdx
Also, ]et_}"{x) =x"cos'x
= f(-x)= {—.x]” cos' (—x)=—x"cos’ x =—f(x)

Therefore, f (x) is an odd function.

" f(x)de=0
It is known that if f(x) is an odd function, then [ 'f( }

S = ‘rlxnms* xde =0

Hence, the given result is proved.

x

-[3 sin” xdx =
il

Answer

Letf = _[3 sin’ xdx

4 =2 .
I = -[ sin” x-sinxdx

= I —cos” .1 sin x dx

n
~ - » a
= _f_—‘sm T — jf cos” x-sinxdx
1)

T

=[—cosx]z+{ms 'T'T
1] 3 X

] 1
=l+=[=11=1=-==
+3[ ] 3

Maths
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Hence, the given result is proved.

[*21an’ xdv =1~ log2
i

Answer

Let] = jj 2 tan® x dx

T

[=2 ‘E tan® x tan x dy = 2 Iﬁ{secJ x— I)laﬂ x dx

m T
= ZIJSec:_ttanxd_'c—EF tan x dx

= E{ta'; x} +2[logcos x|

[i]

= I+2{I0gcosz—logcusﬂ}

1
=14 E{IUg logl
V2 J

=l-log2-logl=1-log2

Hence, the given result is proved.

rsin'] .rafr:E—I
) 2
Answer
Let ] = _rﬁiﬂ" Xy
il
= [ = Lsin"rl-dx

Integrating by parts, we obtain
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! :I:.ﬂ'in'] x-x]:J - II «fllT X dy
= [xsin" x]:_l - % f. %d

Let1 — x> =t0 —2xdx = dt
Whenx =0, t =1 and whenx=1,r=0

1= [ram 1 _r dr
—[,rsin 'x]“+5[2v"?]lll
=sin”!(1)+[ 1]

==

2

Hence, the given result is proved.

Question 40:

¥
fe‘ "dlx o
Evaluate as a limit of a sum.

Answer
Let ] = ij:"”dfr

It is known that,

ff[x):ﬁ (b= a)lljlm [f{a}+f{a+h]+ A4 f(a+( —I}h)]

Where, i1 = b-a

"
Here,a=0,b=1, andf(x]= R
—(] 1

= h= —
1l 1l

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

A—wx H

. 1 2 ~ -
=|lm—[€'+€2 e ”‘“]
v gy
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17 5 3k, —bh

=lim— E‘{l+e te My g

n—m gy L

I TR
1, l—(e }
=lim—|e ————
fi—v gy

|
=lim—| & S
W=k g .
l-e "
] e’ I—e'3)
=lim— -
.'r—F:"-n ] -
1 —e"
] 1
=g (ea—l)llm— -
R -
n E,.JI '|
3
) 1y
=e2[€3—1)1|m(—— =
R 3
e —1
2( -3 I] —3
—e e =
= lim | —2
3 S -
e =1

Question 41:

Idx

¥ T
€ +¢€ jsequal to

tan '(e")+C

A.

e ﬂ
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g, lan '{e "}+ C

c. log[f:” —-e "} +C

D. lﬂg[:f"+e l')+ C

Answer

Let ] = j%a&-: L"’+ s

Also, let ¢ =1 = e dv=dlr

dt
Iz-lllﬂ‘j

—tan '1+C

=tan '{E‘"}J C

Hence, the correct Answer is A.

cos2x

o dx

(sinx+cosx)
is equal to

=1

——+C
A. SINX+CO08 X

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

c. log|sinx—cosx|+C

]
D {sin X +cusx}:

Answer
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Let] = cos2x i

(mﬁxﬂiinx]“
1 .2
Ccos™ x—sin” x
I= dx

[i.:usx + 51N x]?

_ I{cosx +sin x)(cos x —sin x) 2

(cosx +s:iru:}2

CcoSx—siny
I—r.’x

COs+ 5N X

Let cosx+sinx =1 = [cns'._r—ﬁin x]a’x: dt

i
sl= =
¥
= log|r|+C
=logcosx+sinx +C

Hence, the correct Answer is B.

Question 43:

I f{a+b—x}:f{x},then _[:I.f

ath [ £(b=x)dx

A. 2

5 u;brf{h b.r]a’x
b—a

. 2 f_f(x}dx
ath I_f"{x]d'(

pD. 2 *

Answer

Let/ = [ x f(x)dx

| x)dh
(x} 1[is equal to
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1={"(a+b-x) f(a+b-x)dx (Ef{:r}dx :j:f[a+h—x}d;r)
=1 :J:[a+b—x}f[.r}cix:
:>!={a+b]_clf[x}dx I [Using[l}]

S 11=(a+b)[ f(x)dx

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

== [ﬂ—;b]f S(x)dx

Hence, the correct Answer is D.

Question 44:
n '[ 2 I:]dx
The value of I+x—x is
A.1l
B.0
C. -1
T

D. 4
Answer
Let] = ftan '( 2x -1 . }a&

0 l+x—x

x—(1-

:;w':_l-‘tan1 xo(1=x) dx

I I+x{1—x}
= = E[lan"x—lan"{l—x}]dx {1}

=] = _C[mn '(1-x)—tan '(1—1+x]]dx

::-J’—_E[lan 1-x)- mn';]dx

= [= E[lan" -x) —w_n" x :I(fx {2}
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Adding (1) and (2), we obtain

2] = f(tan"_r—tan" (I-x)—tan™"(1-x)—tan" x}:e’.r
= 2I=10
= I=0

Hence, the correct Answer is B.

Maths
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