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sin 2x
Answer

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

1 :
Rt (cos2x)=-2sin2x

dx
\ 1 d
= sin 2x = ~——(cos 2x)
2dx
4 N
A d | \
C.sin2x = —t ——Cos 2x ’
li\' L /
T
§in2x is ——cos2x
Therefore, the anti derivative of 2
Cos 3x
Answer

The anti derivative of cos 3x is a function of x whose derivative is cos
3x. It is known that,

cos3x 1 —:sin:h'
Therefore, the anti derivative of J

e2x
Answer

The anti derivative of ezx is the function of x whose derivative is
e?*. 1t is known that,
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{ .
f—«(e" ) =2e>
dx
1 d
= ¢ = —— (e")
2 dx
e @ TF )
=Sl |
de\2 )
2x 3 l 2y
e’ is —e

Therefore, the anti derivative of 2

(u.\'+h):

Answer

The anti derivative of (X * %) is the function of x whose derivative is

(ax+b)" 1t is known that,

i(u\ +b) =3a(ax b)’
dx
? d
=(ax+b) =——(ax+b)
3a dx

"-("»"*’/’)J Zi(L(a.\wh)S]

dx\ 3a /
2, 1 3
(ax+b) is —(ax+b)
Therefore, the anti derivative of da -

sin 2x —4e™*
Answer

sin2x—4¢’"
The anti derivative of ( : )

(sin 2x—4¢e’™ )

It is known that,

'is the function of x whose derivative is
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d( 1 X .

L[ —Zcos2x—Ze* |=sin2x—4e

dx\ 2 3

Therefore, the anti derivative of

I( 4e™ + I)z/.\'

Answer

ﬂq(f ARy }a’.r

=4 je'} "ol + J] el

=4| L—t ‘—r x+C
b 3 &

= 4 e +x+C
3

4

1 —% jl dx

fo
Answer
[ [ )
-
= J-( e l) dx
= I.\'inr— J-ld\:
r.!

=" =x+C
3

\

dr

I( ax’ +bx + (')d\‘

Answer

(sin 2x—4¢e™

IS

rd

j ;
——cos2x——e"

. 9

~

%

.-"l .




J'( ac’ +bx+ c) dx

=q jx:dx +b J.m’.r +e II dx

',r' _‘g‘:‘ \ s x; " .
=a) — ]+b[— +ex+C
‘\, 3 },I \ 2 J

ax’ by’ .
=—+—+ex+C
3 2

.[( 2x% +¢" )d\‘
Answer

“21 +e* } dx

= 2 J‘.r?d\' + J'e”'dr

3

=2 +e" +C

%, ok

Z 5.
=—x +& +C
3

- _[:cdx + IIT dx-2 jl Lx

s o
™ + |Dg 14.\." —-2x+C




X +5x° —4
I , dx

X

Answer

. clx

J‘x" +5x° -4
X

= j\ +5—dx2 ) dx

= j.m’t +‘*J‘F dt—4j

—‘_+u-4[— ‘+L
=

x’ 4
=—+5x+—+4C
2 X

X +3x+4

VX

Answer

+3x+4
IT{{J;

_\'I X

~b
(¥
=1
| b

+
+
P
+
')

b |




J'_\"x s —rld.\'

x—1

Answer

e el
J.' : —dx

x—1
On dividing, we obtain
= j( 24 l')d\'
= J‘.\‘:dx + j.ld.\'

=L+.\'+('
3

j( l—x )\f{;cl\‘
Answer
[(1=xWoxdx

{ 30

= [l Ve —x? Lix
ﬂl“' IF

A
1

= _[.x-;(ir - Jlx dx

5

-t
-
o

'-——'_+C

-2 | LA

xt+C

3

2

2

— gl
3

| b2

J‘JT (»3.\"‘ +2x+ 3)(/,\‘

Answer




j«f; (:3.7;" +2x +3:} dx
{5 3 1"

= _ﬂ 3x2 +2x% +3x° }fx
\ ,

=3 I,r§c£v+ 2 Ix::dx+ 3 I,rlair

¥ Iy .t
7 ) j x*
-11- x-_‘
=3 +2| — |+3= +C

7 5 3

& w2 2

4 3 3
—x? +—x2+2x2 +C

I( 2x—-3cosx+e* )zlx
Answer
I[ 2x-3cosx+eé" )a‘x
=2 jxd\‘ -3 [cos xelx + Ia dx
.

= ~3(sinx)+e"+C
5

-

=x"-3sinx+e" +C
j'( 2x% = 3sinx+5Jx )dx

Answer
J.(.‘?,x" -3sinx+ 5\/.;)0'.\'
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!
3 . -
:EIrﬂk—Sjmnxdr+3jx%&

£ X
20 .| x? .
= ~3{=cosx)}4+5| 5 [+C
3 5 3
L2 )
2 . i
=Zx" +3cosx+—x?+C
3 3

I sec x(secx+tan x)dx
Answer

jses: x(secx+tan x)dx

= I( sec’ x +secxtan x ) dx
= _[scc*’ xax + _[scc x tan xedx

=tanx+secx+C

o] -

>
sec” :
I -dx
cosec x

Answer

5

sec” x
I dx

cosec x
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1
J‘Lm X

‘ilﬂ' X

Lﬂ% \.

Itan Xdx
I[sec x—1)dx
= Isec" xdx — j] dy

=tanx—x+C

I" 3sinx 5

cos’ x
Answer

2-3sinx
[ g

cos™ x

{5 Tein v )

2 3sinx

e

L COs" X Cos8” X/
= Il‘ % xdx-3 jlan xsec xex
2

tanx —3secx+C

[ 1)
‘ \/: + |
The anti derivative of VX equals
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i ] 3
X + - Ci":
\ VX

:I_+A_+(_
3 1
2 2
2 |
==x2+2x2 +C
o

Hence, the correct Answer is C.

‘ y 3
(—{f(.\')=4.\" -
If dx X" such that f(2) = 0, then f(x) is
o e 1120 B
- 12y B) , r 1 25
X'+ —4 Xt ——
(© x 8 (D) X 8
Answer
It is given that,
: i 3
‘7{./’(-")=4-‘" g R .
o Y oax'-==f(x)

~Anti derivative of




v fad_ 3 o
& fix) J4.x .r‘ dx

f(x)=4 j‘,\a‘\d_\' -3 j.( - g ]ci\’

PN T Fam o
- f ( _\') =4 = -3 X +C
l \ 4 \ -3

:>16+1+C—0
8

1\
:>C=—[16+ l
8

/
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2x

1+x°
Answer

Let 1+ =t
~2x dx =dt

2x 1
= Il e dx = _[; dr
=logi|+C

= log|l +,\*"|+(;.

=log(1+x%)+C

(log .\'):
X
Answer
Letlog |x| =t
Ly =ar

O
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= IM dx = j't"dr
X

Il'
:—‘:—q'-(’
D |
(log|x])’
og | X |
— A

-
>

1
x+xlogx
Answer
1 1

x+xlogx x(1+logx)

Le:: l+logx =t
—dx=drt

SN

== J‘;d‘c = Edr

x ([ +log r) )

=log|t|+C

=log|l+logx|+C

sin x - sin (cos x)

Answer
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sin x -sin (cos x)
Let cos x =t

«~ —sin x dx = dt

= |sinx-sin(cosx)dx = - Isinrdt
=—[-cost]+C
=cost+C

=cos(cosx)+C

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

2 2

- -

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

Let 2(ax+b)=1
« 2adx = dt
sin2{ax+bh sint ¢
:>I (¢ )d\'= l J-smr dt
2 2a
— ] [~cosf] +C
da

= :l—cos2(ax +b)+C
4a




Nax+b

Answer
Letax + b =t

= adx = dt

1
Sodv==dt
a

| 1
= [(ax+b)2 dr= :: [zt




~dx = dt

= J..\‘\n"x +2dx = J(l —2) Jrdi

63 I\
=ﬂt? -2t2 |dt
\ /

r [r-“dz—ZIﬂdr
5 ‘.\

t? t?
=T~2 T 4(‘
) 3
2 2/’
22 4:
==t —=f? .0
5 3
2 > 4
=(x+2)2-—(x+2)
D 3

2 2
xvl+2x
Answer

Let 1+ 2x° =t

~4xdx = dt
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\."'! dt

= j.l'\"1+2_\'3(?'.‘f= j

(dx+ )V +x+1
Answer

Let X Hx+l=t

#(2x + 1)dx = dt

J] Ax+2)Vx  +x+1 dx
= [2Jrar

=2 .[n"f dt

+IC

Fa w| R

:i(ﬁ;: +x+ l']:‘ +C
it ‘




= 411\— I—df
\.'l(‘\u\ —])

:3|ng\:“+(‘

\.' ‘1(

=2log

X x>0
\;’|.\' +4

Answer

Let x+4=¢

~dx = dt




_“,

\,l"(-l'4

I
(x* - I')»" X’
Answer
Let X' —1=¢

= 3x dv=dt

-dx = _[( J’l

o ol -
737,—4 T [+¢

2 v2)

4 3

2 (0): -8(): +

o) 1 ]

“t2 =82 +C

5
“12(1-12)+C

3 :

5

rq(‘cl-l) (‘c’l4 12
9

“

% r+4[ 87)+(f.‘

] +C
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1 1
=4 ﬂ - l:):‘ Xdx= "x - 1]‘ ¥ xldx
]‘ ; «df
= [r (e+1)5

1 4 1%
:;ﬂt" 13 |t

L | —
~| i

X
(‘2 +3x° )
Answer

Let 24 3.\"‘ =1
9x2

dx = dt
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- — x>0
x(logx)
Answer
Letlogx =t
—dx =dt

SN

94y
Answer
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Let L) 4.\': =1
»—8x dx =dt

. | .
= logli|+C
2 logl

-1, S @
=—1Ilog|9-4x°|+C
8 ! '

2x+3
o

Answer

~2dx = dt

— I(?:"ﬂd\‘ =— |e'dt
(e”) +C

e(l\‘« 3) +C

Rl R | -




X

o

e

Answer

Let .\': ={
~2xdx = dt

—1 I%d\ = % jl dt
& LTe

—r
= £ 6
f. = ']

1
2

{t

E [+L‘

lan 'x
L)
1+ x?
Answer
Let tan x=t

dx = dt

-
14 v




?lun x

=5 -ﬁﬂ'“ dx = jc"dr

=¢ +C

= {1 lan I.'I + c'

3
e’ ~1
e +1
Answer

U],\ =
-

e’ +1

Dividing numerator and denominator by ex, we obtain

(£*-)

c'f _(J X

e 2

(e +1) e +e
e'

Let € +e "=t
(e' —-e ‘)(/.\':dt

e +1 e +e™
N -[d!

[
= log|t|+C

= Ing}f" +e |+ C




2x -2X

e <o
(‘).‘.\ +e 2x
Answer

Let € +e =t
(27 =27 )=t

i TR
e —e" | dt
= s de=
e re ) 2t
1 ¢l
= _[ di
27!
1 "
=—log r[+(,
2
] 3z
=—logle™ +e" |+ C
5 08

tan’ (2x-3)
Answer
tan® (2x—3) =sec” (2x-3)-1

Let2x — 3 =t
s 2dx = dt
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= ftmf(Ex—B]dr = j.[[:_s;ecz(:zx—,?:):}—l}'f.\‘

Maths

- i— [(:scc‘}!:}df - j]dx
= % sec’ tdlt — J-Icf.r
:%tanr— x+C

:];lalr(lx— 3)‘— x40

4

sec” (7—4x)

Answer
Let 7 —4x =t
. —4dx = dt

ISeC: ( 7 - 4.\')(1\' = 4| ISCCZ tdt
-1
=—(tant)+C
4 ( )

= _llan(7 -4x)+C
4

sin”' x

=
Vi—x
Answer

Let sin”' x=t¢




=dx = di

1

=% Ig dy = j)‘ dt

V’I—,\J:‘
=—-+c
2
(sin” x)
= s
2

2cosx—3sinx
6cosx+4sinx
Answer

2cosx—3sinx 2cosx—3sinx

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

c
3sinx+2cosx)dx = dr

Let 3COSx+2sinx =t

—— dx
6¢cosx+4sinx 2t

j'?,cos x—3sinx dt

Il
—
Sy
~ | —
[

—~
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cos® x(1-tanx)’

Answer

| sec™ x

cos’x(1-tanx)’ (l1-tanx)’

Let (1-tanx)=1¢

- —sec” xdx = dt

J~ sec’ x J-~dt
— A= |
(1-tanx) r
:—jr *di
=+I+C
t
= : +C
(I-tanx)

COS \,/;
Jx
Answer

\/; =f

I_ dx =dt
7.\.‘[\'.

Let




= J‘COS \{;

Jx

dx=2 Jcosl dt

=2sint+C

=2sinvx +C

Jsin 2x cos 2x

Answer

Let sin 2x =t
. 2cos2xdx =dt

frommmnne ]
= Ivsm 2x cos2xdy = 5 J\f; dt

Cos X
w. »

V1+Ssinx

Answer

Let | +sinx=¢
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~cosx dx=dt

COS X dt
> I?(/x = |—F
VI+sinx Vit
|
’:
=—+C
1
2
=2t +C

= 2\/I +sinx +C

cot x log sin x
Answer

Let log sinx =t

1
= ——.cosx dy =dt
sin x

Socotx de=dt

= f cot x logsin x dy = I t dt

A
= e it (
g

s

1, . 82 .
= ?(.Iugsm_x ) +C

4

sin x

l+cosx

Answer

Let1 +cosx =t
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«~—=sin x dx = dt

sin x dt
o [T ot
|+ cosx t

=—log|r|+C

=~log|l +cos x|+ C

sinx
(1+cosx )
Answer

Let1 +cosx =t
« —sin x dx = dt

e _[( sin x ol [_ (15

I+cosx) =¥

| =— II *dt

:1+C
t

.

| +cosx

| +cot x

Answer
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Letf = ‘;dx
l+cotx

= J-—( —lv
 COsX
sin x
sinx
= I—; dx
SINX+cosx

2sinx
_1 J %
sin x +cos x
(sinx +cosx)+ (sin.r —cosx)

:?J' (sm‘c+cm.1)

SINX=CosSX
— Il ax+— j dx
sin X +cosx

LS

Sl]‘l.r COS X )
1Lcs:wj‘vz = (GRS X sin x) dx = dt

Let s:ng 4+

- —(dt)
.'.l='\+l-[ (‘ )
2 2 t
_x |
i e |
=5 ogl|+(
:}- _l }C
2. 2
] -—
|—tan x

Answer
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Letf = ;d.r
| —tan x

1
- [t
|- s5mnx

COsx
I Cosx

————dx
COsSX —sinx

2 “cosx—sinx
[:cus x—sinx)+ (cus x+sinx)

1 ; ;
2 (cnsx =sin .\')
Cosx+sinx
! p e ] JEORXES
COs X —sinx
COosX+sinx

Putcos«x—q R FL b:h(‘ mx—cosx)dx—dt

2
(9]

| =

c| 4+ C

o=
l\)’-—t

——
Jtanx
SIN X COS X

Answer
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J' «.tan X
SINXCosx
W ltan x = cos x
= _‘- - dx
SN X COS X% COSX
I stanx J
= |———dx
l[an x¢cos™ x
B "-sxc*z_r dx
o [ SR
Jtan x
Let tanx=¢ = sec xdx=dr
d!
I P
\lf
= EJ? +C
2Jtanx +C
(1+logx)
X
Answer
Letl +logx =t
I
—dx =dt
SN
(1+logx)’
o fBE) e i
X
-
=—+C
=
D
(I +log x)

‘)

=
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(x+1)(x+log Jr)3
X

Answer
hY

<9

& l X I ¥ X £ 5 2
(A+ )(X+ Oé’\) =‘ X }-l\](x.{ ]()gx)" =[l'?' l (.\' -+ I()g.\')n

.\‘ \ .\. X J

Let (X+logx)=1

(1
| l+—]a’,\‘ = dt
\ P

X

— ﬂ: I +1YJ(\ +log .\')2 dx = I13(11

1

I
| =
+
(@]

(x+logx) +C

W | =

X sin(tan ' .r“’)
— e
Answer

Let x* =t
4x3dx = dt
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3 1.4 . -1
X sinftan " x 1 (Sinftan ¢
=] ( a )dr= [ ( : )m
1+ x 4 1+1°
Let tan 'f=u
~ dt = du
e e

From (1), we obtain

J,x" sin {ltiﬂ ; X’ ) - = % jsin u du
X )

I
=—(—cosu)+C
(~cosu)

== cos('tan’lf}+C

= = cos{l tan~' x* ']+C
4 3 4

dx

Iuh”+|0walo _
.\‘”’ +I()l equals

(A)  10"=x"+C (B) 10"+x"+C
(€) (10°-x")"'+Cc (D) log(10"+x")+C
Answer

Let X" 4+10" =¢
(10x" +10 log, 10) dx = dr

sall)




:}IIO:. +10" log, lDi J-d.r
¥ +107

=logt+C
= Iog(lO" +x"")+C

Hence, the correct Answer is D.

J~ dx

Sin- Xx COS? X equa|s

A, lanx+cotx+C
B. tanx—cotx+C
c. tanxcotx+C

D, tanx—cot2x+C

Answer
dx
let/ = J...\—.‘
SIn~ xCos™ x
|
= |——dx
sin” xcos” x

——x

i
SIN” xcos™ x

sin® x cos’ x
I 1’\+J L
sin’ xcos® x sin’ xcos” x

= Isec “ xdx + |cosec xdx

J~sin' xX+cos’ x

=tanx—cotx+C
Hence, the correct Answer is B.




Exercise 7.3

Question 1:

sin® (2x +5)

Answer

1-cos2(2x+5) 1-cos(4x+10)
2 2

< e

I—cos(4x+10)1
dx

2
L

sin” (2x+5) =

= |sin’(2x +5)dx = J'

=% Il d\'—-% J.cos(4x+]()) dx
in(4x+10
:l‘._l(sm( X+ )J+C

272 4

=lx—lsin(4x+10)+C
2 8 :

Question 2:
sin3xcos4x
Answer

. | :
sin Acos B=_{sin( A+ B)+sin(4- B)}
It is known that, 2

jsin 3xcosdx dx = % J{sin (3x+4x) +sin(3x - 41)} ex
= % j{sin 7x+sin (—.r_)} dx

(.. '
= I{Sm Tx—sin _r.} dx

s |
=— _[sm Tx dx—— J'sm x dx
2 2

e ¢ :
:l[ —ms’?"]~l(—cos x)+C
2L 7 2 :

—cosTx cosx
_|_
14 2

+C




Question 3:
COoS 2x cos 4x cos 6x

Answer

1
cos Acos B =—{cos(.4 +B)+cos( A4~ B)}
It is known that, 2

Icos 2x(cos4xcosbux)dx = Icos 2.\'[ l {cos(4x +6x)+ cos(4x - 6.\')}} dx

I cos2xcos10x + cos 2xcos (-2 )} dx

cos2xcosl0x + cos” 7x} dx

{
514
H% (2x+10x)+cos(2x-10x )} (M%MJ] dx
Al

c0s12x +cos8x+1+cos4x) dx

C—,

|

Sy

J-‘-—J-l— wl— N—w—

sinl2x  sin8x sin4x "
+ + X+ +C
12 8 4

r—l

Question 4:
sin® (2x + 1)
Answer

= o -4
- I Ism (2x+1)
=5 sin“(2.\'+l)¢l.\'=J.sin:(2.r+l)-sin(2x+l)dx
= I(l-cosg(z.\-+l))sin(2x+l)clr

Letcos(2x+1)=

= -2sin(2x+1)dx=dt

= sin(2x+1)dx = %”
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B | oo (2x 41
=—I[cas(2x+l]—7cm e ”f
2 | » 30|
—cos(2x+1) cos'(2x+1)
2 6

sin3 X cos3 X
Answer
sin® xcos® x-dx

cos’ x-sin’® x-sin x-dv

Il
e

Icm x(1-cos’ x)smx ~dx
Letcosx =1
= —sinx-dx = dl
::>l——[ (1-17 )t
=—[(r =1 )ar
I CAr ol

1?__l
~ [eos'x ms‘t[+c
I~ 4 6 l
cos"x cos'x
= - ST g
(i}

sin X sin 2x sin 3x

Answer




sin Asin B = L {cos(A - B) ~cos( A4+ B)}
It is known that, 2

jsin xsin2xsin3x dvx = J-|:Sin x- % {cos (2x—3x)- 005(2'\_+3"_)}] e
= % I(sin x¢0s (—x)—sin xcos 5x) dx

Lgs.. : x
=5 I(sm X00Sx—SinxcosSx) dx

1 psin2x |
:—Is 2 d.\'-;.[sm xXcosSx dx

7
1{—cos2x | 11 . - - :
ZI{ 5 }—gj{gsm(x+:x)+sm(.x—>x)} dx
Spoosdy; 1 j(sin 6x +sin(—4x)) dx
3 | BIG 4 x)) d
-c082x 1| -cosbx cosdx | .
= -— + +C
8 4 3 -
—cos2x 1| —cosbx cosdx | .
= —— + +C
8 8 3 2
_1{cosbx cosdx o523 lxe
8L 3 2

Question 7:
sin 4x sin 8x

Answer

. : |
sin Asin B = —cos( A4~ B)-cos(A4+B)
It is known that, 2




Isnn4xsn\8\ dx = { cos .\'—8.\')—COS(4.\‘+8.\')} dx

l\)|—

cos(-4x) - cos12x) dx

—

cos4x—cosl2x) dx
( )

|

D | — wl— I\Jl—
D)

f—"—1

ndx sian.\‘
4 12

Question 8:
1-cosx
l+cosx
Answer
sin® >
2s
1-cosx ) IR I
I = ; .;sm‘;-]-wn and 2cos -;—l+c()sA
+COS X 2¢08 & -
2
o
=tan —
2

1+ cosx

de\ = I[sec: ;- I\J{lx

e

X
tan
= = —x |46

1
2

X .
= 2tan:—.\-+(,

Question 9:
COS X

1+cosx

Answer




X . o2 X 5
—sin” — and cosx=2co0s"
2 2

i

| =

COS X | . X
| == f‘[ I-tan” — jfx
1+cosx 2 2

sin4 X
Answer




- ) )
SIH‘I:SII'I Xsm x

(1—cos2x ) 1-cos2x
5 .L 2
4 4

LY “= “

= %[l —cos 1\:)2

1 3
= Z[] +c05 2x—2cos 2_1']

i £ Aoy
l l+(ﬂ —2cos2x
-i_ \ 2

|-

1 1 ’ :
=—|14+—+—cosdx—2cos2x
2 2

31
=—|—+—cosdx—-2cos2x
2 2

| =

Isin" Xn= l J‘[E +lcns 4x—-2cos 2.\’} ax
4 2 )

1[3 1{sindxY 2sin2x
== —x+—t J— : +E
4127 2 4 2

=l[3.r+w—?.sin?.x]+c
8 4

3x 1 1
=2 sin2x+—sindx+C
4 32

Question 11:

cos4 2X
Answer




,
cos® 2x = (cos‘ E.r)
_ |'f' | +cos dx J

L 2

l % 2 h
:—[I +cos dx+ 2cos4xJ

4
[ 1+ cos8x )
=—|14| ————— ‘+Ems4x
41\ 2
1[. 1 cos8x
=—|l+—+——+2cosdx
4 2 2
1[3 cos8x
=—|=<+ +2cosdx
412 2
"3 cos8x cosdx
|'v.:ons4 2x dx = -ﬂ 8 2 = |dx
: 8 8 2 )
3 sin8x sindx
=—x+—+ +C
8 64 8
Question 12:
sin” x
l+cosx
Answer
{ : AN
SasaN X
A 2SII17COS7]
sin” x 2 2 . .X X ik
== =2 = |sinx=2sin"-cos_:cosx=2cos" _—1
1+ cosx SPRREE 2 2 2
£LCOS
2
e ] X
4sin® = cos
i 2 2
7 X
2cos’
2
- b -‘.
=2sin" =
2

-
sin” x
'[ dx.= .[(l —cos x Jdx
1+ cosx
=x—sinx+C




Question 13:

cos2x—cos2a

Cosx—cosa
Answer
5 2x4+20 . 2x-2a
~2sIn SIn - 5
cos2x—cos2a ) 2 . . C+D
= - - cos(’ —cos D =~2sin
COSxX—Ccosa X—a

s Xka sz 9
=2sin -Sin -
) o)

~ e

sin(x+a)sin(x-a)

~ (.\‘+aJ. [x—(z)
sinf ——— |sin
2 2
. (x+a Xta PR 5 X—a
[Zsm( = )cos( ]][25111( Jcos(f )]
2 2 2 2
- . (xﬂxJ. (.\'—a)
sin sin
2 2
(.x‘+ar] (.r—a]
=4c0s| - cos
2 2

=2¢0sXx+2¢c0os
cos2x—cos2a
j —_— dr=j2cosx+2cosa
COS X —COS &

= 2[sinx+xcosa]+C

Question 14:
COSX —SIinXx
1+sin2x

Answer




COs X —~sinx COSX —Sinx
1+sin2x (sm X +cos’ \')+2\1n.\'c.os.\
[sin: x+cos’ x=1; sin2x=2sinx cosx:l
_ cosx—sinx
(sinx+cos x)z
Let sinx+cosx =1

. (cosx—sinx)dx = dt

J-~ ~sinx J- _cosx-sinx
sin2x (sinx +cos.\)
_pdt
IV
:J‘!'ldf
=—t"'+C
=——+C
1

SIN X +COoS X

Question 15:
tan’ 2xsec2x

Answer




3 2
tan” 2xsec2x = tan” 2x tan 2xsec 2x

(scc2 2x— l) tan 2xsec2x

sec’ 2x-tan 2xsec2x — tan 2xsec 2x

I tan’ 2xsec2x dx = jsccz 2xtan2xsec2x dy— I tan 2xsec2x dx

sec2x

? “
= |sec” 2xtan 2xsec2x dx - 5 +C
Let sec2x =t
co2sec2xtan 2x dx = df
i 1 ¢, sSec2x
Ilan‘ 2xsec2x dx = ft'dl - +C
2 2
£ osec2x .
= —— +C
6 2
sec2x)  sec2x
(2 _seede
6 2
Question 16:
4
tan 'x
Answer
tan” x
=tan’ x-tan’ x
=(HEC! x— l)lﬂn“‘ x
=sec’ xtan’ x—tan’ x
=sec’ xtan’ .x'—(secz xX— I)
=sec’ xtan” x —sec’ x+1
Itan‘ xdr= _[Sesc1 xtan® x dx— I&ec: xdx+ j‘l -dx
= [sec” xtan® x dy—tanx+x+C (1)

Consider I&ﬂl:.z xtan® x dx
Let tanx=7 =sec’ x dyv=di

R ' s P otan'x
= !scc‘ xtan” xdy = fra’r =—=
)

-
2
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From equation (1), we obtain

1 5
Itan‘ xdx= 3 tan” x—tanx + x+C

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

Answer

sin’ x+cos’ x sin’ x 1 cos’ x

sin xcos’x  sin° xcos’x  sin’ xcos’ x
sinx  cosx

-

cos’x sin’x
= tan x sec x + cot xcosec x
sin’ x+cos’ x
I— dy = I( tan x sec x + cot xcosec x dx
sin’ xcos’ x

=secx—cosec x+C

Question 18:
cos2x +2sin’ x
cos’ x
Answer
cos 2x +2sin’ x
cos’ x
cos 2x +(1-cos 2x)

- [cos 2x=1 —ZSiH:.\‘J
cos” x

.
cos’ x

=sec’ x
.[COS 2x+2sin’ x

. dx = jsec: xdx=tanx+C
cos” x

Question 19:
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Maths

1
sin xcos’ x
Answer

1 §in° x+cos” x

sinxcos’ x sinxcos’ x
sinx 1
+

cos’ ¥ sinxcosx

g lcos® x

=fanxsec’ x+—

sin x cosx
cos® x

sec’ x

=tanxsec’ x +
lan x

2
SCC X

dx

_‘[ %m’ = Ilan xsec’ x dv + j'

sinxcos’ x tan x

Let tanx =1 = sec’ x dy = dr

1 |
s ﬁi\‘ J}m + I— dt
SMXCOS X 4

!
7+logt+C

]

l 7 1 -
~tan’x+ log |tan x|+ C

-

cos2x
(cosx+sinx)’

Answer
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Maths

cos2x cos2x cos2x

b

(cosx +sinx) cos’ x+sin’ x+2sinxcosx 1+sin2x

% j cos2x g
- dx = : x
(cosx+sinx) (1+sin2x)

Let 1+8in2x =t

. J' cos2x

= 2¢082x dx=dt

1 ¢l
~dx = 5 _[;d!

. J- C0os 2x
" (cosx +sinx)’

12 o
=5I0g11|+C

| ;
=—log|l +sin2x|+C

<

] b o sl
=5l0g1(sm,\+cos.\) ‘+(

= log|sin x +cosx|+C

Question 21:
sin” ! (cos x)
Answer

sin”' (cosx)
Let cosx =1

5

Then, sinx=+vI1—¢"
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Maths

= (—sinx)dx = dt

e —.‘(I'I
siny
/ —ft
( —
\"1—-1?
. ; T e
5 [mn"(ms.r)d\': Sin™t| — ’
2 j N1
_sinT'f i
=- | {—:-( !
vi—t
Let sin™'f=u
g | ) = dt = du
V=t
fsin" (cosxdx = J--ldu
zadl_p
2
~(sin' 1)
)
2
[ sin™! COSX 1
[ sin”" (cosx) | - ()
7

It is known that,

ot 7 T
sin” x+cos” x=—

S.sin '(cos.\‘)=§—-cos '(cosx) =(
\

-

Substituting in equation (1), we obtain
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Maths

Question 22:

1
cos(x— a)cos(x ~b)

Answer

cos(x—a)cos(x—b) sin(a—

1

[ sin(a—b)
b)

cos(x—a)cos(x—b) |

~sin(a-

1

[sin[(x—b)—(x—a)]-
cos(x—a)cos(x—b) i

b)

[ sin(x—b)cos(x—a)-cos(x—b)sin(x—a)]

" sin (a—b) cos(x—a)cos(x-b)
= m[tan (x-b)-tan(x-a)]

1
d:
= Icos(x—a)cos(x-b) e

= —————55[— log|cos (x -

] ]
sin(a—b)

Sln(a b I[tan ‘_b) tan(\’ a ]dx

sin(cll— b)|+log cos(x—a)l]

» cos(x— aq+c
cos(r b'




sin’ xcos’x  is equal to

. tan x + cosec x + C

J
A. tanx + cot x + C
B
C.—tanx+cotx+C
D

. tan x + sec x +

C Answer
sin” x —cos” x ([ sin“x cos’x |

I R L dx = — G S ~ dx
sin” xcos” x _sin” xcos”x sin’ xcos® x

= j ( sec” x —cosec” .\') dx
tan x +cotx+C

Hence, the correct Answer is A.

j e'(1+x) ”

¢
cos‘(c \) a8

A. — cot (ex’) + C
B. tan (xe*) + C
C.tan (eX) + C

D. cot () + C
Answer

J» e'(1+x) "

cos’ (:(.’“.\') '

Let ex =t




= ( e x+e -l } dx = dt

e (x+1)dx=dt

LAl P

cos” ( e'x) cos” ¢
Jsccﬁ dt
=tanf+C

= tan (;?" X } +C

Hence, the correct Answer is B.
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2

3".,
x"+1
Answer

Let x° = t
3><2 dx = dt

3x’ dt
= j.\"‘ +1 L -[t"‘ 1
=tan'r+C
=tan '(.\"‘ ) +C

\.‘Il +4x°

Answer

Let 2x = t
= 2dx = dt




Jx*+at

/+\[11_+IH+C

|

1 |
————dt =log|x +
[I VX +d’

-l[lo’
_2 é_

—]Io'
5 g

2x+4x + |’+C

Question 3:
e ___
(2-x) +1
Answer
Let2 —x=t
= —dx = dt
:>I r_]_:_(i\'= —J. FI._.(II
\.'(2—. ) +1 Vi©+1
=—logl+\/13+l'+C “%ﬂ:log..\w\/r’ﬂf}
NXC+at
l 2
==log[2—x+/(2~x) +1]+C
=log — l+C
(2—.r)+vx‘—4x+5‘
Question 4:
et
V9 -25x?
Answer

Let 5x =t
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Maths

< oadx =dt

9—25x 9=i
] ]
“—I — dt
L i L
1 5 506)
= —sin " = ’+(
5 \ 3
I ¢ 518%) ==
=—SIin : = ’-i"(
5 LD )
3x
1+2x*
Answer
Let v2x* =¢
. 2\2x dx =dt
3x 3 dt
= I 4d’( = = J- ~
1+2x 242 1+t
—={tan 7 |+C
2\-’ =
3 5 ;
=——=1an (\/5,\")+C
242

Answer

Let x° = t




3x2 dx = dt

> 1 ¢ dt
l-x 3J1=-¢
1|1 141
=—| =log +C
3[2 - 1-1}
1 1+x°
=—log +\. +C
6 -x
x—1
1y |
Answer

dx = :

x-1 % I e
I\/ﬁ I\/.\--’.I‘h j\/\__lz

For [———dbx, let x* ~1=1 = 2x dx=dr
vx© -1
.f;d\.zl dt
Jrio1 2
I 7I
= > _[I dt
Iy
2|
=t
= x? -1

From (1), we obtain

(1)
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J. ;._ l\—j\/ \'—j\j] ]J.\' IJ—_J' log.r+\f.\':~u:}
'8 x5 - x

vt =1

o IO, s
= \".\" o Iog,!.\' /X" = 1}4»(7

3

X
6 ()

VXY +da

Answer

Let x° = t
=>3x2dx=dt

d\’—v J' dt

IV‘ +a’ 4 & +(u}):

1 - ,
= gIog [+ -H’l"‘+(_

I i & H ~
=—logix" +Vx"+a [+C
3

sec
Jtan® x+4
Answer

Lettanx =t
seczx dx = dt




I sec’ x I
ldn x+4 Vit +2?
=Iog|l+\/1'+4E+C
=I0g%tan.\-+\han3x+4‘+C

Question 10:
1

N +2x+2

Answer
|
- -dx = - —x
f\/v +2x+2 '[\/(x+|)3+(1)"
letx+1=t
Sode=dt
= dx =
'[\"\'+'7x+" IJFH
=1og,+\/r3+||+c
 —a
=log|(x+1)+(x+1) +1[{+C
=log (x+l)+\xx"+2x+2}+(.'
Question 11:

]
VOX® +6x+5

Answer
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Maths

j . ! v = J .1, —x
Ox" +6x+5 (31'-}— 1)“ +{2)"

Let(3x+1)=¢

S 3de=dlt

- étan 'I 33‘;‘ : +C
Question 12:
S
V7-6x-x*
Answer

7—6x—2x" can be written as 7— (.x" +6x4+9— 9].
Therefore,
7-(x*+6x+9-9)

=|6-(.r’+6x+9]

=16—(x+3)
=(4) - (x+3)’
1 1
—dx = ~dx
I\'{T—ﬁ.‘(—.’(" I\‘ff(.i) —(x+3)
Letx+3=¢
= dx=dt
| |
=% —clx = ——dl
I\,'H) ~(x+3) Jv("*)‘ -(1)
S E
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Maths

Question 13:
1
(x—1)(x-2)
Answer
(x=1)(x~2) can be written as x* —3x +2.
Therefore,

)
X =3x+2

Letx——=t
2
dx=dt
:DI : dx = 1 dt
‘ “~

+C

= log : |2
=logi+ ,_5

(,\' - %J +afx*=3x+2

=log +C

Question 14:
1

V8+3x—-x?
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Answer

5 , 5 9 9
8+ 3x—x" can be written as 8—(.\" —3x +§—f4).

Therefore,

8- -3543-3)
4 4

¢ 3
\ 4 2
Let.v—§=z
o)
dx = dt
] |
:>j 2]\=J [ ~ ti{

=sin | —== |+C

Dy
=gin ' = 3]+C

Question 15:
—
(x—a)(x-b)

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

x*~(a+b)x+ab

=x* —(a+b)x+(a+b)~ —((Hb)‘ +ab

4
-[=-(57)] -4

dx =

”Hm' I\/{x_(a+bJ}:_((l—b)2
2 2
I.etx~[&2b]:t

Ldx=dt

Question 16:
4x+1
V2x* +x-3

Answer

Letdx+1= Ai(l\‘: +.\'—3)+B
dx

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

Equating the coefficients of x and constant term on both sides, we obtain
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AA=45A=1

A+B=1=B=0

let 2x° + X — 3 =t
s (4x + 1) dx = dt

= jL de= | %{11

V2x“ +x-3
(_ al
=241 +C

=2{2x* +x-3+C

x+2
S

o
Vx =1

Answer

dy s
Letx+2=A—(x" =1)+B w1
et x ¥ -1) (1)

=>x+2=A4(2x)+B

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

B=2
From (1), we obtain
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(x+2)= ;(2.\’)-{- 2

] 7. 2
Ihan. X472 dr—j 2 ‘)+

E Jx? -
2 2
= J.\/x:_-]lbc+ J.\[x:_—lllr +42)
| lj\/_z‘_d\ letx’—1=¢ = 2xdx=dt
Z A
| h
= f J ‘
[M ]

Il

NS |

&\I r

=/x" =1

d\~"I dr—?lo&x+ x“=1 ‘
\/_ vl

From equation (2), we obtain

Then. J'

Xt —~1

I——d\~w —I+’>loa‘x+\f I‘+C

S5x-2
1+ 2x+ 3x
Answer
Let 51—2:A;;i(|+21+_s\ )+B

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

Equating the coefficient of x and constant term on both sides, we obtain
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3
5, (11
S5x=2==(2+6x)+| -—
5(2+6x)+ -7
5_(2+6x)—”
5%—2 4 3
1+2x+3x" 1+2x+3x"
5 2+6x j»_ﬂ 1

== |——dx T
6 1+2x+3x" 3 901+2x+3x

2+6x |
Let7 = [—=% svandl = [—=——x
1+2x+3x° - 1+ 2x+43x"

Sx-2 5
" J-Lvdi\'=—1|—£l, [I)
1+2x+3x" 6 3 - ‘
" )
!I = J' J-+61 - j_‘f
1+ 2x+3x"

Let 1+2x+3x" =¢

=>(2+ 6x)dx =dt

-
t
I =loglt|

I, =logfl+2x +3x°

1, = j ;{b{

1+ 2x+3x7
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-
¥4y
-
d J

I+ 2x+3x° can be written as 1+3

Therefore,

, 5
1+3 x‘+:x]

-(3)

Substituting equations (2) and (3) in equation (1), we obtain
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Class XII
5x-2 5 7 1] 1 ([ 3x+1
_[ : ~dx = [log:l+2.\'+3.\"j|— —tlan~ i W +C
1+2x+3x° 6 3042 2 )
8] 11 3x+1) .
=—log(l+2x+3x"|~—=tan ‘(“ : 1+(‘
6 32 \E )
6x+7
(x=3)(x-4)
Answer
6x+7 6x+7

w'li( x=5)(x—4) V¥ -9x+20
Let 6x+7 = ﬂi{x? -9x+20)+B
dx -

= 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

~6Xx +7=3(2x—-9) + 34
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3(2x-9)+34
J ﬁ():\ 7 =I ( :r )+3 e
Jx" -9x+ 20 Jxt=9x+20
_%J- 2x_9 a{r+%4_[ —cir
UH—"U —Ox+20
Let ], = —dr and /, = J'%d‘c
—9x+20 =9x 420
L 37, +341, (1)
~0x420
ThL.n._
[ = _1—9
I vxl —9x +7U
Letx* —9x+20=¢
=>(2x- 9)(i1’=dt’
i
= =—
-
1 =21
1 =23x" -9x+20 -(2)

|

and /, = j—d\
x*—9x+20




x> —9x+20 can be written as x* —9x +70+%—%.
Therefore,
x’ -9y +20+ﬂ—%

I, =log

[EJJ«;—O -(3)

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

3\
I ST s [ x':—9.\‘+20}+34|0g[[x—z |+ v
. /

VX2 =9x 420 |
=6vx® —9x+20 +34 Iog((x— 2]+ VX' —9x+ 20}(7

+C

Question 20:
x+2
Vax—x?

Answer

Letx+2= Ai(4x—xf)+3
d\. .

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

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




24=1=> 4= ——_I;

e

44+B=2= B=4

:¢~[,r+2)=—%(4—2x)+4
L (a-2x)+4

. x+2 _12 &
s '[Nf'4x_x-’ 743 f \)',41’_ = Ix

_ 14
- '—'['41 H”Jﬁ

2x
Let L —j ,‘l_cix and /, I rl_dr

Jdx— Jadx -
)
.17;;;ﬁﬁ=-_h+4@ =)
Ndx—x* 2. ‘
Then,f, = ,_dr.
'[ 4x—x°
Let dx—x° =4
= {4 - E_r)(ix =dt
:>!|=Ij: 2 '; 2 'a4.r-_\"" (2)
o
1’3=JT ; =%
Vdy—x°
= dx—x = —(—4.‘( + _rg)
=(—4x+x" +4-14)
=4-(x=2)
=(2) -(x-2)
e BN
J’_5=J’I = I dx=sin' rjhj (3}
Y2y -(x-2 2

Using equations (2) and (3) in (1), we obtain
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| x—2
I Ix =——(°v4a—\ )+4sin ' +C
\}4\ 7 [ 2 J
= —4dx—x* +4sin ,(.\'—2]4_(?

Question 21:
x+2
VX' +2x+3
Answer
xX+2 3 2(x+2
x'+2.\‘+3 29x+2x+3
| 2x+4
L 2 o
29" +2x+3
1 2x+2 2
= I d.\'+ ,_.—d\
VX 4+ 2x+3 27 x*+2x+3

2x+2

IJ\ dx +

dx
+2x+43 J‘Jr2+”x+2

Letl, = [~ _drand 1, = [

VxP+2x+3 Jxi +2x+3

x+2 |
R P Ix = ~I /, w1
I\}x +”r+3“ 2 . ()

Then. I, =

I v +2\+.)7

Let x> + 2x +3 = t
= (2x + 2) dx =dt

dx




I = =2J1 =24x* +2x+3 -(2)

"

= x*+2x+3=x"+2x+1+2=(x+1)’ *(‘/2)

ATy J. I dx =log|(x+1)+Vx* +2x+3| (3)

J(.\‘H)"‘”f(ﬁ): | |

Using equations (2) and (3) in (1), we obtain
I ”'\de = l [2\}.\'2 . 2x+3j|+ Iogi(x+ 1)++x* +2x+ 3%+C
Va©+2x+3 E

— \/\2 + 2x+.“; + Iog%(x+l)+\/.'\'2 +2.\'+3’+(f.‘
wr. ‘

Question 22:
x+3
¥ D% 5
Answer
d »
Let (x+3)=AE(x ~2x—5)+B
(x+3)=4(2x-2)+B

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

l
2A=1=>A=—
o)

e

-24+B=3=>B=4

(3 +3)=5(26-2)+4
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2x 1
Let/, = I—,l—dl and /, = j,—dx
x—-2x-5 x"—2x—35
x+3 1
5 o=y, (1)
(,\." -2x- 5} 2
2x~-2
Then. /, = [~ = _d
x*—2x—5

Letx'—2x-5=1
=(2x-2)dx=dr

== J'%= log|f| = log |x* —2.1‘—5‘

I (x=1y +(V6)
g b

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

x+3 4 \—I—\/-’
i\——logx —-2x -5+ log
J'r =2%X=5 ‘ I 26 [\'—l+\r|
lx—l—v6
——lo x =2 5+———Iov. +C
gl ' ;\ I+\/_
Question 23:
Sx+3

VxT+4x+10

Answer
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Let 5x+3= Ai(.\‘: +4x+10)+B
dx :

=>5x+3=A4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

24d=52 4= 3
2
44+B=3=B=-7
5
L Sx+3=2(2x+4)-7
5 ;
Sx43 7{2.1‘+4)—?
:}J‘ — dx = j" = dx
Jxt +4x+10 Jxt+dx+10
i gy
== | 248 7 —L
290 +ax+10 Vi +dx+10
o
LCI I] = J‘ ] :-3+4 Cir a"d [3 = J_\;,—ﬂh‘
Nxt+dx+10 Vi +4x+10
Sx+ 3
22w,
VX2 +4x+10 2 )
o
Then, 7, = | ,,““’Ldr
Vat+4x+10

Letx* +4x+10=¢
S(2x+4)de =dr

=1 = & 24t =24 +4x+10 )

t

R S —
VT +4x+10
1
= | ix
T
vl(.\ +4.\+4)+6

=_[ I —dx

==

(x+2) +(/6)

= Iog‘(x-r 2)Vx' +4x+ IO| =il 3)

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

[ = | 24 +4x+10 |~ Tlog|(x+2) + V¥ + 4x+10 +C

o

Vxi +4x+10

=5x* +4x+10 - Tlog (x+2) +vVx* +4x + IO; +C

I dx

x*+2x+2 equals
A. x tan1 (x+1)+C
B. tan_l(x+1)+C
C.(x+1)tan tx+C
D. tan"tx + C
Answer

j‘ dx :_‘. dx
X 4+2x+2 (‘x: +2x +l)+ 1

= j—l—— dx

(v1)+(1)
:[tan '(.\'+I)]+C

Hence, the correct Answer is B.




Oy —
lsin .()x 8)+C
2 9
Answer

[ ==

D.

vV s

j‘—d‘—— =sin
Jya -y o

=lsin '(8".—9]—%(7
2 9

Hence, the correct Answer is B.




X
(x+1)(x+2)
Answer
X A B

Let (X+1)(x+2) T (x+ l)+(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=-1landB =2
. X _ -1 ; 2
(x1)(x+2) (x+1) (x+2)
X -1 2
% hx+1ﬂx+zy”;%kx+u+(x+zf“

F . | bl l
=—log|x+1|+2log|x+2|+C

=log(x+2) —log|x+1[+C
(x+2)

(x+ 1‘)

=log +C

1
X' =9
Answer

1 A B

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

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




Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain
A=4]— andB:l—
6 [{]

1 -1 1

" (z+3)(x-3) 6(x+3) 6(x-3)

dx

I - I
- J(_.f Y | 6(x+3) 6(x-3)

"

¥

1 1 i i
:—glog r+3|+glag x-3|+C

Lo x=3)|
6 E(x+3)"C
3x~1
G-D(-2)-3)
Answer
3x-1 _ A " B " C

L EEEEEN
3x—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=-5andC=4
3x-1 1 5 4

(x=1)(x=2)(x-3) B (x=1) (x-2) < (x-3)

3x-1 S M - R
= a9 H(m) (x-2) <.v—3)}"

=log|x—1~5log|x—2+4log|x-3|+C




(x=1)(x-2)(x-3)
Answer
X A B C
= RS —
et (-D(E=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

l,B:—", dnd("—'
2

A=

m|

) (x-2)(x-3) 2(-1) (5-2) " 2(x-3)

Co 2 3 |m_

e ey ey Ty )

1 3 _ .
=5I0g .r—]\—2I0g{.\f—21+§tog|x—3 +C

2x
X' +3x+2
Answer
2x A B

+
- +2
Lot X > +3x+2 (.\+]) (x+2)

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




2x -2

) (x+2) (x41)

4
(x+2)

2 | _4 2 |
= I(.\'+I)(,\'+ )l -[1(\+°) (.\'+1)|1"

=4log|x + 2‘—2]0;_1 X+ l] +C

1=a?
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

a1 1f 2-x )
x(1-2x) 2 2( 1-2x
2-x _4A B

' —+ ,
Let x(1-2x) x (1-2x)

=(2-x)=A4(1-2x)+ Bx (1)
L3
Substituting x = 0 and 2 in equation (1), we obtain
A=2andB=3

2—x

':xU~2x)

2. 3
x

1-2x

Substituting in equation (1), we obtain
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- el 12 |
J.x(l—?\)d\— J12+2L.\-+1—2.\-dex
:l+|0g{_\'|+ log I—2_\‘|+(
2 2(

X
(5% +1)(x—1)
Answer

X _ Ax + B (W

Let (.\‘?+l-)(.\'—l) (x-‘-+|)+(.r—|)

x=(Ax+B)(x-1)+C(x* +1)
x=Ax"—Ax+Bx-B+Cx" +C

Equating the coefficients of x2, X, and constant term, we obtain

A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain
A:—%,B=%.and (":%

From equation (1), we obtain
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(-32)
_7.\‘+,,
X 2 2

(\1 i l)(\— Ij S (\ 1)

% 1 x 1 1 1 1
= =- X + X + d
‘[(.\""H)(,\'—l) 2'|.x‘+lm 2'[.\"'+I‘r 2'[.\'—! !
2
=— : I ,"x dx + : tan~' x+ : log .\'~I]+C‘
47x°+1 2 2
” >
Consider j :_.x dx. let (x’ - l)=1 = 2xdx=dt
x=4-1
2x | y
= J.r~: l(i\’ = rﬁ’ =logt| = log|x” + l‘
I - s — == = log x* +1+ A tan ' x+ L log|x=1|+C
(X +1)(x-1) 4 2 g™
I I 2 [ -1 “
=—log|x—1|--log|x* +1+ -tan” x+ C
2 4 P
X
(x=1) (x+2)
Answer
X A B C

Lot (=) (x+2) TG ety (242)

Subst{tuting x =21+ obtain C (x—1)’

1
Eaniing the coefficients of x> and constant term, we obtain

A+C=0
—-2A+2B+C=00n
solving, we obtain
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2 -2
A==and C=—
g 9
2 1 2

X

(=1 (x+2) 9G=1) " 3(x-1y 9(x+2)

- = ¢

"" cme o geedT 1 e AT 1
ﬁfmm 9](;—1)”3j('_x_|) ! 9_[(_”2)1

2[] | I| 1{ =1° 2| x+2]+C
=—loglx—1|+—-| — [-=log|x+2 +C
rgﬂng anil - : —+C
9 Tlx+2| 3(x-1)
3x+5
A W h|
Answer
3x+5 N 3x+5
X=Xt —x+1 (_\-_1)2(_\-+1)
i 3xﬁ~1~5 _ A o B L C i
e (1) () (=) (1) (55
3x+5=A(x=1)(x+1)+ B(x+1)+C(x-1)’
3x+5=A(x"-1)+ B(.\'+l)+('(.r"+l—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=- lr and C = 1
) o)

- ~




3x+5 -1 4 |

(x=1) (x+1) 2(x~l)+(,1-_|)3 T2+
3x+5 -y y = 'N L 1
o ol | i e

] |.\'+H 4
lo

Question 10:
2x-3
(x*=1)(2x+3)
Answer
2x-3 3 2x-3
(x* =1)(2x+3)  (x+1)(x=1)(2x+3)
2x-3 A B C

Lo (A )(r=1)(2x+3)  (x+1) (x-1) (2x+3)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x-1)
= (2x=3) = A(2x* +x=3)+ B(2x" +5x+3)+ C(x* 1)
=(2x-3)=(24+2B+C)x* +(A4+5B)x+(-34+3B-C)

Equating the coefficients of x? and X, we obtain




2x-3 _ 5 1 24
(x+1)(x=1)(2x+3) 7(r+l) IO(\'—I) 5(2\'+'§)
2x-3
:> i e — *
J.(x:—l)(zx 3 j(nl) 10 x—l I(2u3
5 1 24
= e —11-—=""10gl2x
2lo,g x+1 Iolog}x 1 szlog\...\+3\
élog r+l—Llog}x—l’ e —log|2x+3/+C
2 10 5 7
Question 11:
S5x
(.\‘+l)(.\‘3-4)
Answer
Sx _ Sx
(x+1)(x"—4) (x+1)(x+2)(x-2)
Sx _ A " B e C
Let (x+1)(x+2)(x-2) (x+1) (x+2) (x-2)
Sx=A(x+2)(x=2)+B(x+1)(x=2)+C(x+1)(x+2) (1)
Substituting x = —1, —2, and 2 respectively in equation (1), we obtain
=2 B=-2 andC=2
3 2 6
. Sx __ & 5 N 5
C(x+1)(x+2)(x-2) 3(r+l) (r+2] 6(x—2)
Sx 5 1
= —fi'-\ = e T+— —d.!'
j(x+l)(.x 4) j(’ﬁ"f‘l) J-(v:+” 6 -[(x.—.?)
= %10g|x+l —glog X+ 2|+Elog|.r—2|+(‘.
Question 12:

X+x+l

% =]
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Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x3 + X + 1) by x% — 1, we obtain

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

x =1 x =1

2x41__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

3
.4=l and B ==
2 2
X +x+1 1 3
L — =x+ _+ .

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

X +x+1 3 1
ﬁfi(i\—j\(ﬁ+ J’—d.'k-l- —dx

x -1 (x+1) (x-1)
B gk +>log x-1]+C
2 2 2
2
(I—.\')(l+.\‘3')
Answer
2 A B\'+(
et

(l—~.\')(l~+~.\':)— 1-x) (1+\ )
2=A(1+x7)+(Bx+C)(1-x)

2=A+Ax* + Bx—Bx* +C—-Cx

Equating the coefficient of x2, 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 _ | N x+1
H(I—.\‘)(1+x3) I-x 1+
2 s
:>[ — d.\'=[ : dx + | 2 ,d\+[ ~dx
'(I—.\')(I+..\") J-x 1+ x° 14+ x°
=—J ! dx+ [ ,cl\+f —dx
x—1 2°714x° 14 x°
=—log|x—1 +_]’logl+.\'33+lan 'x+C
3x-1
(x+2)
Answer
- '3.\'—.14’: A - B.‘
(x+2) (x+2) (x+2)
=3x-1=A4(x+2)+B

Equating the coefficient of x and constant term, we obtain

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

_1 _ B
(x+2)° (x+2) (x+2)

()

:j(3"'_l,afr=3

1 % _
x+2) J('rr+3)dv_?j(x+2)z dx

-1 B
=3log|x+2| —?{ (+2) +C
=3I1;)g..\:+2|+(x12)+(_‘,

1
x* -1
Answer
L 1 _ 1
(x'-1) (2 =1)(x"+1) (x+1)(x-1)(1+x")
| A B Cx+ D

=y

et (x+1)(x=1)(1+x7) (x+1) +{x— 1) N (x*+1)

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

1= ..4(.'{::‘ +x=x" = I) 1 B[x“ +x+x%+ l)»da O + D —-Cx-D
1=(A+B+C)x" +(-A+ B+ D)x* +(A+ B-C)x+(-4+ B-D)

Equating the coefficient of x3, x2, X, and constant term, we obtain

A+B+C=0
-A+B+D=0
A+B-C=0
~A+B-D=1
On solving these equations, we obtain
1

A=—l,3=*,€=0~ and D =~
4 4

B | -
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Class XII
I . R 1
Ut 4(x41) 4(x=1) 2(x7 1)
= j—.l—d.\':—llog(.\'—I‘-rllogl.\%l|~ltan" x+C
X - 4 2
:llog . —ltan 'x+C
- x+1| 2
1

x(x" +1 _
(' ) [Hint: multiply humerator and denominator by x" " and put x" = t]

Answer
1

X (\’ - l)

Multiplying numerator and denominator by x" 1, we obtain

-I x.‘l I ¥ n-|

..\‘(_1:" + I) - x"‘f_‘f(j;\-"-‘ +1) B x" (1"' ) l]

Letx" =1 = x"'dv=dt

, 1 et o L1
. Ix[m +l) = J-l [1 - lv]i n jt(H 1) .
oL, B

t(e+1) ¢ (r+1)
1=A(1+1t)+ Bt (1)

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

:.t(t-l-l) t (1+1)




:>I (1 +l} _f_?'[
- ;[lug‘f‘ ~log ‘f + ]H +C

x" -+ IH +C

A
x"|=log|:

+C

COs X
(1-sinx)(2-sinx)

[Hint: Put sin x = t]
Answer
COS X
(1-sinx)(2-sinx)
Let sinx=¢ = cosxdx=dt

. COSX -
3 i

(1-sinx)(2—sinx

1 A B
(1-0@-1) " (=) (2-1)
1=A(2-1)+B(1-1) ikl
Substituting t = 2 and then t = 1 in equation (1), we obtain
A=1landB=-1
1 1 1

RENIEEn AN e

Let




3 cos X e JLLL
J.(I—sin,\')(?.—sin.\‘)i "-ll—l (2"”1’

=-log|l -] +log[2-1|+C

= log hud i 7
-1t
~ log _—s.in,\' +C
l-sinx
(.\" +1)(x"‘ +2)
(.\'3 +3)(x: +4)
Answer
(2 +1)(x*+2) (4" +10)
(" +3)(x* +4) - (7 +3)(x* + -l]
4.1’: +10 Ax+ B (“x + D

Let

(F3) (i +4) (v+3) (¢ +9)

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

4x* +10 = Ax +4 Ax + Bx* +4B+Cx' +3Cx+ Dx* +3D
4x* +10=(A4+C)x" +(B+D)x* +(44+3C)x+(4B+3D)

Equating the coefficients of x3, x2, 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

. Seall . =2 .. 8

"("_: +3.)(.“'2+4) (x? +3) (.x‘? +4)




= r+2[\}§tan : \%]—6(émn ' -J+(
2 o .
=x+—=tan” —=-3tan” _+C
V3 N 2
Question 19:
2x
(.\"+l)(.r"+3)
Answer
2x
Let XZME +§)< dx = dt
. 2x dt -
I( ) = ey ~(1)
1 A B
gl S P R e M
1= A(t+3)+B(t+1) (1)

Substitutingt = =3 and t = —1 in equation (1), we obtain
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(t+1)(¢+3) - 2(t+1) 2(r+3)

L
~%7 :H.dr

p+n}%mQH&HC

|
e

o]
—
—

+.
—

(g8 ]
—
-

_+_

L

log

"D | —

i

b | — b

]
X (.\'4 - ])
Answer

1
.\‘(:.v:4 —l)

Multiplying numerator and denominator by x3, we obtain

1 X

.\‘(.\‘J —I) X (x4 —I)

9 S S
Let 4 T a3t —1)

) ] 5 I_ di
”!4w_q““4Luﬁn
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fpger il B

t(e=1) ¢ (1-1)
l:.ft(.z~l)+Br (1)

Substitutingt = 0 and 1 in (1), we obtain
A=-landB=1
1 -1 1
= o i
tHe+l) ¢ -1

_ i - . L
x(x'-1) 47l -1

= %[—logk +10g\r—]|]:—f

i—1
+C
t

—110“
4 g

xt -1

4
X

-

4

1
{¢"-1)
Answer

1

[Hint: Put e* = t]

(& L ¢ 5 X dx = dt

1 ¢l d ¢ 1
::’J‘c"-r'll'\wjrrrlxt J‘r(r r-l)d’




| _A4, B

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

Let

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

Ct(e=1) ot -1

]
= |— —dt =lo +C
ey =tee

-1
i

& =]

+C

= log|—

e

xdx -
j—(.\' E l)(.\‘ ) equals

(x=1)

5

X—4&

log +C

o Iogl(.x'—l)(.r—2)|+('

Answer

< A B
(x-)(x-2) (x-1) (x-2)
x=A(x-2)+B(x-1) (1)
Substituting x = 1 and 2 in (1), we obtain
A=-1landB =2

Let
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' x _ 1 e 2-
-2 (e (x-2)

- +; [c

[ X o I .
——dx= |- - — rdx
- J‘(x—l')[x—?.] j](.f—l) (x-2)

=—|0g|.\‘—1]+2|0g x—2‘+C

(x-2)

x-1

+C

=log

Hence, the correct Answer is B.

I—L equals
x(x*+1)

x|- ,]; log(x: + l) +C

-

log
A.

5 Iog|x] + ,15 log(x: b l) +C

~log|x{+ _lzlog(.\'j 1 ])4‘— C

C.
] 1 [ 2 -
. 5I0gi.\'| 1 Iog(.\" t I) +C

Answer
| A ; Bx+C

Let = .
& .\'(.\'3+l) X x+1

I=A(x*+1)+(Bx+C)x

Equating the coefficients of x2, 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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] ] -X

.\'(.\': +l:) 3 x x*+1

rvj , l )d.\': jJ 'l‘ ,'\‘ ]:d.\‘

x2+1|+C

|
= log x| -~ log
2 ; log

Hence, the correct Answer is A.
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X sin X

Answer

Let] = I.\'sin xdx

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

[=x J.Sil‘l X dx— J.( :{i\] jsin x zl.\'Jl‘ dx
=x(—cosx)- II-(—cos.\')dx

=—xcosx+sinx+C

xsin3x
Answer

Let T = I.\‘sin3.rd\'

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

I=x jsin 3x dx - [ { ( ‘1' \] jsin 3x d.\-][
\ dx |

|—c0c.3\ l_,[ 1 —cos3x ) d\'

2

.

—-xcos3x |1
= - -—+§~.ms\+(




Answer

Let I'= I.\"(?'d\‘

Taking x2 as first function and e as second function and integrating by parts, we obtain

I =x° Ie’ dx — I{(-‘/i\ ] Ie"a'.\‘}cl\‘

\ dX

x‘e' - j‘l\‘ -e*dy

xe =2 I.\‘ -e"dx

Again integrating by parts, we obtain

X- J.e"d.\' - J.{ ‘{ —d— X [e"dxl dx

Nax™ ) &7
o D e ) X 2
=qie —_v[,\e - Je’ d.\]
b " 3 |
=xe —2[,\'9‘ -¢ |

-

=xe* -2

2 "
=x"e' —2xe" +2¢" +C

=¢*(x*-2x+2)+C

x logx

Answer

Let / I\Iog velx

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

[ =logx j.\' dx — I’{‘/% log x \I jx d.\‘}\d\.
\ax /

) 3

x° I x
=logx- —I e dx
2 o
x’logx rx
= 'f dx
2 2
’logx x°
x“logx x
= S+ C

2 4




x log 2x
Answer

Lot 1= [xlog 2xdx

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

I =log2x I.\' dx— J{(‘T[\ 2log .\'] I.\‘ c/.\'}d,\‘
\ dx )

2 2
x~ log2x x
& —I dx
2 2
x“log?2 X
= 5 +C
2
E log x
Answer

Let I= Ix log x dx

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

[ =logx _“.\‘3 dx— J.{ ( ;/ log .\'] j.\'zcl.\‘ } dx
\dx

) 1 %
:Ing.\'(; - j—-'—dx
W3 R 3

\ I(w\
L

X IO"‘_'_\'__+C
3 9




Question 7:

xsin”' x
Answer

I (T S T Y
LetI—I,xsm X dx

Taking sin”" X as first function and x as second function and integrating by parts,
we obtain

[ =sin”' f\dv—ﬂ[ sin r)pcalw

=sin”' x[r]—j ,_I X

2 JI-x2 2
_xsinT'x 1 =X i
2 2 1=
x“sin” x lj l-x° | ;
= o ax
2 2 1-x* Vl=-x*

Il
L)
2,
=
-t

+

1| —

PR T |
| ||, w
= = o ‘
- 5
|
—

S
-

o

x sin”' P I rl
g - ]

-1 -71_1

: — .1
== 4 1-x" +—sin” x=sin”' x}+C
212“ 2 J

2
-1
\ sin'x  x I Lo .
e ¢+3\}l—_x’ +4sm '\'—;Sln 'x+C

- %(23(2 —I)sin'l \+4v V1= +C

Question 8:

xtan ' x

Answer

I= I.r tan ' x dx
Let
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Taking t4N ¥ s first function and x as second function and integrating by parts, we

obtain

I =tan ! X I\ v — 'H If ji Iﬁl'l_l X i '-\ (b.'}(’i-‘l'
[\ dx A

() I £
=tan” x| =— —J _. = dx
7 l+x° 2

Ny B
1 ..

xtan'x 1 g
—] ‘ —— J- . II:I"?C
2 294X

tan'x 1 xF+1 -
— - : — |dx

2 29 l+x" l4+x

2 -1 ’
xtan x 1 ]
'y Ly 1)
2 2 l+x

.

A —%[x ~tan” x)+C

X % X 1 -1 -~
=—+tan x——+—tan x+C
25 9

F4 ' &=

-1
XCOS X

Answer

= |xcos ' xdv
Letl Ix«.os xalx

Taking cos™ ! x as first function and x as second function and integrating by parts,
we obtain
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I=cos™ .!:I.‘Cci’f—[{[%(:(':s ! x]jxdt}dv
dx
=COs :n:——J-—-L

eos'x 1 pl-x—1

2 29 J]=x"
=$—é {\/I—T+[V%]}d1
=x=c,(; 1y ____J'wfl—\ d\__J'[ﬂ_‘ ],ﬁ
=$—%I,—%cos'x kL)

where, I, =I«Jl—x2dx
== xvl-x° —I

=1 =xVl-x° ~j _— xdx
231 - x*

‘J] —xzj.\:dr

dv

:‘>II=-‘:“~"W—IJ;¥_2({?

=

I =i _Il—\ oy

:>f]=.\.‘\"1—xf_{fvgl_x:dx+l l—d\‘“}
Wl—x°

== w{l—T—{Il +co8 ‘x}

=21, =x+1 -x" —cos ' x

Sl =X 1= —%cos 'x

ra

]

Substituting in (I), we obtain

< :
¥cos  x 1({x ——= 1 ) 1
= —\J']]_—,'L" ——cos'x |-—cos' x
7 a2 2 2

=

=Mw> \—— 1-2* +C
4 B
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(sin : .\‘):
Answer

Let [= I(sin '.\‘)3 -1 dx

dis | 2
sin ' x
Taking ( ) as first function and 1 as second function and integrating by parts,

we obtain

I= (sin ' x) .flair ~ J‘{(d\i(sin ',\')3 ; J'] .dx}d\'

2sin \
\m \‘) X’—I

N

sm 'x jsm '( ' ,— =% 5 dx
‘—Y /

. '}dx

SNy O A ¢ . _ J(i scscgns)
= .\(SIH .\) +| sin .\I ,—l = dx Il\,d-\' sin x/’ J‘% ,_] = i\-
AWW1-xtdx |

ozl AR | e / 2 I
:x(sm _\') +sin™ x- 241 =x" - J.\[_1
- 1—-x-

= .u'(sin‘l \) +2J1-x%sin' x - j'de

—_—

=.\'(sin 'x)' +2J1-x?sin”' x-2x+C

xcos ' x

f 2
VIi—x
Answer

vcos ' x
[= [F—=dx
Let VI-x*
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-1 -2x
I =— — ' C0s ' xdx
VI—x
£L
NP B - ~‘J
Taking €05 X as first function and * Vi-x as second function and integrating by

parts, we obtain

/= —liLcm J.{—(L\’ I{((Zcos".\']f\j:\.v cl\'}d\J

X

:_l~c ' x: 2W1—x? —I,_ZVI-\ /]

2| Vv1-x*
“Ir. ——
o 2Vl-x*cos ' x+ chr:|
e || 2 he | vy 9y p
=% l—r cos x+2x |+C

= —[VI ~ X7 COS ‘.\'+.\*}+C

xsec’ x
Answer

Let I's I.\'sec' xdx

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

= .\'J‘sec2 xdx— I{J%x} Isec"‘ xd\'}dr

=xtanx— jl -tan xdx

=xtanx +log/cosx|+C

tan  x

Answer
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o e
Let T's II tan ' xdx

-1
Taking 1 X 3as first function and 1 as second function and integrating by parts,

we obtain
/=tan"" jld\~j (—lan '.']J.l-d.\’}dx
T o S
tan  x-x JH-.\'" Y dx
| 2x
= xtan '.\'~E j‘ o dx

1 ‘ =
= xtan '.\'—;log‘;l+,\"|+(,

= xtan _\-—%log(l#\'? J+C

x(log .\")2
Answer

I= I\( log x)’ dx

Taking (log x)
we obtain

I=(logx) _[.n/x— d [—Iog\

= %(log .\'): —[P log _\-.%'%dx ;

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

lj\ dx

dx

PR

(lo;_, \) - I\ log x dx

Again integrating by parts, we obtain
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: : ¢
I= '\?(log x) —{Iog X I.\'cl.\' - J‘{

dx

xdx (h}

x? 2 x’ 1 X
=—1/logx) — ——loxv—f—-—dx
2( 3 ) ” g r 2

'_‘ 1

; (onx) ————log r+— [ul\

X
3

Hz 7 2
‘—(Ioo x)’ ——102 ¥+2+C
2 4

¢.

(.\'2 + l) log x

Answer

Lot 1= [(x* +1)logxdx = [+* log xdx + [log xdx
LetI =11+ I2 .. (1)

Where, I, = I\ log.nlrand P JIOg ¥ d

I, = J‘.\‘? log xdx

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

=logx— J.r:;b: — I{

3

x 1 x
=logx-=—— |—-—=—d
0gx:— I\ }rr

2

%Iou x ”vrdt' v

LA P
Tlog.x—g{ jx d.l)

L

© % -
—log x - 5 +C, - (2)

w

L

I, = _flog xdx

Taking log x as first function and 1 as second function and integrating by parts,
we obtain
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I, =10g,\-j1.(zv—j{[%log.x-) jl.dx}

=logx-x- I l - xdx
X

=xlogx— Ildx

o2
—

=xlogx—x+C, o (e

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

X X . .
[ =—logx~- ot C,+xlogx-x+C,
b

‘; “'

X X =y
=5 log x - Tt xlogx-x+(C, +C,)

e"(sinx+cosx)

x’ .
+.\‘Jlog.\‘— o —-x+C

(9%} | X

Answer
I= Ie" (sin.x+cos x)dx
Let

Let /'(x)=sinx

= f'(x)=cosx

N I= Ie' {f(.\‘)+‘/“(.\')}- dx
et [T () de=e 7 (x) +C

sI=e"sinx+C

xe'

(1+x)’




Answer

xe' Yy )
=> I(] +_\-): (l‘(':J-(_,- :f (x)+f (‘)} i

e "4‘[ o= o N O
It is known that, J’(‘ 1'/('1)4_'/ (" )J dy=e -/(“) +C

X

J' .\'c,*.‘ e €
(1+x) 1+ x

./|+sinx]
e
l+cosx

Answer
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.,I(I+sin.t]
gl —
l+cosx

3 X

o X
SN

; 2 X . X X
+¢os 5 +2s5in 5 Cos
2 X

2cos”

d

"~

i S ..‘!.""L
€| s1in—+Cos
2 2)

5 X
2cos”
%

[}

. X
S1n — +Ccos
2 5,

=—g
2 X
cos
2
1 X :
=—¢" | tan—+1
2 2
2
| X
=—¢°| I+tan—
2 2
| . X
=—¢"| l+tan® —+ 2 tan
2 2 2

¢ [14sin x )y | X X
( ) =¢*| —sec’ = +tan
( 3 2 2

14 cosx) 2 b 2
tan i - _f(_?() ‘f"(_\') _ lS(‘_‘C: i
Let 2 s 02 2

J.el {j‘("')f/"(x)}clx o (-’rf(.\‘)-#(f

It is known that,

From equation (1), we obtain

j-e‘ (1+sinx)

¥ X %
. de=¢e" tan—+C
(1+ cos.\') 2

Question 19:

(1)
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] |
e’ [_ -
X X

Answer

It is known that,

X

(x- 1)’

Answer

-

e sinx

Answer

L—’I {/(1)4-/‘(1)} dx = (‘)‘./.(-“)'*C
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Letl = Ie‘ “sinxdx (1)

Integrating by parts, we obtain

/ :sinx_[el“d\'— J{(:Z sin x] Ie“"d\’}dx
B

5

ot
dx
2

2x

e
= ICOS X:*
2

= [ =sinx-

e sinx
2

== 1 j’ cos x dx
2

Again integrating by parts, we obtain

e*osinx 1| g d Vool o
= 5 - 7{005.\ je dx — I{[dx u)s.xJ '[e dt,[d\}

-~

2x .* 2x 2x
e"sinx 1 e : e
=1= ~—|cosx— - I(»mn x)dx
2 2 2

-~

e -sinx 1[e*cosx 1 ¢4 .
— Y - +— Je sin xdy
2 2 2 2
= 2
e’"sinx e"cosxy | .
E P _ 2 [From (1)]
2 4+ 4
1. e -siny e cosx
— 3 e =
4 2 4
5. esinx e cosx
=-—I= -
4 2 4
4| e*sinx e*cosx| .
by I =— - +(
5| 2 4

2y

=>1= i-[Zsinx—cosx]+C

Question 22:

gl 2x
sin ;
I+ x°

Answer

LetX=tanéd = dx=sec’ @ db
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e 2x
S.sin —[=s
1+x°

o

2tand@
1+ tan” @

] =sin"' (sin20)

=26

' 2y
sin”! Ix = |20 -sec” 0dO :
. J ‘\1+r ]‘ J20-sec”6c =2 [0-sec’0d6

Integrating by parts, we obtain

{9 [sec? 00 - jjl .o 9) [sec? Hd@}‘-de}

I
12

I
)

xtan™' x + log

2 _9 tan 6~ [tan 9(19]

1

IV1+x* |

[9 tan @ + log|cos Hi] +C

}LC

|
>

=2xtan”' x+ .'Zlog(l + .\‘3) 24+C

1 >
=2xtan”' x+2[—;log(l +x') +C

=2xtan™ x - log(] + .\*2)+ C

Question 23:
J'.\':e'“ dx
equals

(A) %( +C

(C) %e +C

Answer

[ = J..\':e".‘ dx
Let

(B) letic

(D) —e" +C

Also, let X =t = 3x'dx =dt




— 7| :l; J(."'df

((?’ )+C

1

3

T

=—e" +C
3

Hence, the correct Answer is A.

Iv‘ sec x(1+ tan x)dx |
equals

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

Ie‘ secx(l+tan.x)dx

Lot I'= J.e‘ secx(1+tan x)dx = Ie' (secx +sec x tan x) dx
€

PO o (5 ~ v o — l .
Also. let 5% = / (.\)=> secxtanx = f'(x)

Sl v Ve N dvie= o5 £ e YO
It is known that, -“(' 1'/('1)4-'/ (")J GE=g "/(") ¢

nI=e"secx+C

Hence, the correct Answer is B.
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Exercise 7.7

Question 1:

\,/4—.74‘:

Answer

Let/ = j\/ —X dr—_[\ d.\

T )
It is known that, J.\fa —x"dx =

X R T
—Nat=x*—sin'—=+C
2 2

X 5 e X

s I==\4-x* +=sin”' =+C
2 2 2

=X Ja—x* +2sin" Z+C

2 2

Question 2:

V1-4x°

Answer

Let/= [V1-4x’dx= | JO) = (2x) dx

Let2x=1 = 2dx=dl

=— j\;(l —(t) dt

P 5 5 X [ - (1: PR 1
It is known that. I\la' —x'd.\'zj)—\/a‘ -x° +—_)—sm e
2 2 a
L 7wk
:>1=7)-':)- l—l-+;'Slnll +C

— e

=—«1=F L 't+C
4 4

., X0 1-4x° +lsin" 2x+C
4 4

e

=—\,l— —sln"7\+C

n.
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Question 3:

Vi +4x+6

Answer
Let [ = Jw.,' ¥ +4x+6 dx

= J\;'xz +4x+4+2 dx

= [J(x* +4x+4)+2 av

= J'vll(l_q. 2)2 +(~JE)1 dx

It is known that, Iv‘xl +a'dy=

x+2) /2
.'.!:(- ]\J.\"+4x+ﬁ+ log
2 2
(x+2) ——
= Vx© +4x+6 +log
Question 4:
V¥ +4x+1
Answer

Letf = jv’x" +dx+1dx

+C

x
2

3 3 l'.’l'2 , 2
i a + Y ﬂog|x X +a

(x+2)+x? +dx+ 6’ +C

(x+2)+ Vx? +4x+6|+C

- J'\/(‘x: +4x+ 4] -3dx

= [J(e+2) -(3) e

It is known that, ]

-~
;:@\in+4x+l—%log

A

Question 5:

s

2 4
NX —adx=

2 a 1 ﬂ: 2
Nyt -a — log|x++vx*—a*|+C

X
2

s

(x+2)++/x +4x+ll‘+C
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1-4x—x°
Answer

Let] = j\! |—dx—x* dr

- N] ~(x" +4x+4-4)dr

. — R O . af .
It is known that, I\fa‘ —x'dx = ?v'a! -x° +--sin L il
A i o

xohd) ——— § x+2
.'.!:uvl—ﬂr‘r—x‘ +—sin '(H- J'—C
: 2 (45
Question 6:
Jx?+4x-5
Answer

Let 7 = I*Jf +4x—5dx
_ N( x* +4x+4)-9dx
= [J(x+2) -(3) ax

. 3 . X 3 . -f]: 5
It is known that, j\."x' ~a'dx= E\J_r‘ ~a' = log|x+4x" —a’ |+ C

e

.x1+4x—5—§log

(x+2)+x° +4x—5‘+c

Question 7:

1 +3x—x°

Answer
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Let /= j\l’l +3x-x"dx
I
L
= J ll—[x"‘—_“a.r+i—2Jdr
\ i 4

" s 4 X [ - U: " X
It is known that, I\,’ﬂ‘ -Xxdx= = ANa —x" + —sin gl %y
¥ Fi o

-

3 3
x— - xX—-
) 3 1 : 7
Sl =—=Af143x=x" + sin”' | —== [+C
2 dx2 A3
. 2 J
Z,x'—Bﬁ 13, ,(2x-3
= | +3x—x" +—sin | = +C
4 8 % \'I;’ 7
Question 8:
Jx? +3x
Answer

Let/ = j\/ x*+3xdx

= j,fxz +3.\'+2—2dx
4 4
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It is known that, J‘\/xl —-a’dx= %\}x" -a’ - % log x++vx*—a’ +C

(.\+g)+\,\ +3\'+(

(2x+3 ‘ -
= )\h +3\'——|0g{ ) \}.1"+3.\'%+C
|

Question 9:

‘_2
1+—
9

Answer

I_;L.l]—f l+ h'— j\f9+1 dy = I"l S+ x2dx

—
It is known that, IV\ +a dx=

2 2 9
Y =%{§w’x‘ +9+;10g

- 1 3 > -
=%«Jx‘ +9 +;Iog~}x+ Jxt +9‘+C

Jxt+a’ +—log‘v+\ﬂ +a ’+(

x
2

X+Ax +9H+C

Question 10:
IJH.\’Z dxy
is equal to
14 x° +llog{x+\ﬂ+x" +C

A 2 2

2(1+x7) +C
B. 3

2 3

3 (l+\) +C

O
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.\'3 > I 3 2
= Vi+x* X log|x+ V1 +x~ | +C
D. = p:
Answer
. 2 2 5, 2 2 (IZ 5 -
It is known that, Iv'a‘ +x"dx= % va' +x* + 5 log )x +Vx'+ad’ ’ +C

» ] .Y )1 l | bl
s W x2de =21+ x2 +—log x + 1+ x|+ C
2 5 08

Hence, the correct Answer is A.

Question 11:

I\) x> —8x+ Tdx

l x—4)Jx*-8x+7 +9log
')( ) o

is equal to

x—-4+\/x"—8x+7’+(3

A.
%(.\'+4)\j.\'3 —8x+7 +9log|x+4++x —8x+ 7}+C
B, 2
%(.\'—4)\{3‘1 ~8x+7 —3J§I0gi.\'—4+ V' —8x+ 7| +C
C.
%(.\'—4)\&" —8x+7 —glog’x—4+\/.\': —8x+7|+C
D. 2 2
Answer

Let [ = j\!x-’ —8x+7 dr
= j‘f{r‘ —8x +16}—9f£x'
= [J(x-4)"=(3)" cx

- 2 = -r 2 az 2
It is known that, IV".x‘ —aldx="+x"-a’ — log|x++vx*—a’|+C

2

.

(x~4)

sd=

s = 9
Na —8x+7 —;log

(x—4)+ Jx —8.r+"7|+C

&=

Hence, the correct Answer is D.
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Exercise 7.8

Question 1:

f xdx

Answer
It is known that,

-

j f(x)dx=(b- (!)Ill‘l‘l—[f (a)+ fla+h)+..+ f (a +(n- l)h)]} where =
a n—= 1
Here, a=a, b=b,and f (x)=x

n

J xdy =(b-a)lim ! [:a t(a+h) (a+2h). a+(n-1)h]
! A gy : J
=(’b—a]liml_(a+a-a+ ,+a)+(lr+2];03}:o. +(J?71)h}—‘

=0 3 w umes

=(b-a) l|m—|:na+h(]+2—3+...—('n—l))_

=(b—a) }'iT%_tra +h {wb}

A

—1)h
=(b (I]llml ncrln(” ) ‘

—(h—::i]limE a+
B 1y 2

(b—a)lim 7a+ (n_l)h:|

: [ (n-1)(h-
=(b—a)lim a+(n i a)}
n.ur- 2n

- A
l——|(b—a)

=(b—a)lim| a+ s B

A 2

:(h—a]—(H—(h_aq

[2a+h a}

=(b-a)

)(b a

= :(b: —a:)




Question 2:

f(.\'+l)dx

Answer
Let/ = [[(x+1)ds

It is known that,

_[j x)dx = (b—a)lim— [ (a)+f(a+h)._.f(a+[n—])h)],whcrch:

N—px: ’1
Here,a=0, h=35, dndf(r) = (x»l— 1)
S—4
n -

j(.‘l«fl (5- n)nm{ [ ]+

-y 5
=5lim— l+[—+l] {I+‘
el /| n L

4

= h=

= |

'JI

+ f|i n-1) H
al

5 5 5

:5Iin]l (|+|+_1...|) [—” s e (’7_1);]}

o lanes " ”- i "

= slim | n+ 3 f14243 !
=5 n+=|1+2+3..(n-1);

—sopl R

1l 5 (mn=Dn
=5lim + ( ) }

nsm g R 2

. S5(n—1
=5lim— { )

n—x gy 2

Question 3:

n




-
_[ X dx

Answer
It is known that,
J 1 (x) e = _a)l"“ I:f (a)+ f(a+h)+ f(a+2h)..f {rl-i—(n—l)h}]. where h = i
' ) "
Here,a=2,b=3, and { (.'r) =x*

3-2 1

= h=" =—
" M

J':.ﬁatr =(3-2)lim i [_r‘(z)+f(2+}l?.]+_/‘[2 +-ij...,_f‘{2+(n—1) :}H

_ I,'_,"l :T —(2]3 +[2+ :?_T +|(2 +iT +...(2+ (h;l)]:}

ZI.LHL-:; 2? +{21 +[l]2+2.1.]_1+m+Jv(2)2+(:H—])2+2a2‘(n—|}H

e & [F1¥ Fay n-1Y" 1 2 3 -1
= lim — (2‘+...+2‘)+ —) +| = | +... ¥ — +2.2.. —+—+—+.,‘+{ )
n— g i times n n n non on no

—lim | 4n+ L {12 +21+3‘f___+(n—1)"}+4{1+2+.__+(n—1)}]
n

=N Pr_ "
=lim L dn+ 11_f”(ﬂ'—])(2n-]”+4 FJ(:J—I)]
menl | 6 ["nl 2 |
- ] |
[ |[ B2
L] n[ n)[ n] dn—4
=lim—| 4n+ +
Fjmipe 0 .” 6 2
=
=Ii111[4+ 1 []_ I ][2_ 1 ]+2_ H]
R—0 6 ;J ’! ’?

=4+E+2

19




Question 4:

r (x2 = \) dx

Answer
Let /= ‘r(.\'z —.r)dx
= rxz dx — f.xdx

Let /=1, ~1,. where /, = [ x*dx and I, = [ xa (1)
It is known that,
b-a
b 1 o I n=1)h) |, where h=——
j (> a umln[f )+ fa+h)+ fla+(n )7)],“ o ="

For /, = _[" +d.
a=1Lb=4, andf (x)=x’
4-1 3

Sh=—==
noon

I, = [/ ¥dx=(4-1)lim [f(1)+f(1+h)+ + f(1+(n-1)h)]

(
e (2] (a2 (5]
= 3lim'_13+{12+[3]2+2_3l+m+f13+[(n—1)3] +2.(n_|).3”

=1 l n n

. | 3 ] 3\!: = 3 2 -
=3lim— l'+,..+l')+[—J IrI'+2‘+...+(M—I} +2- {l+2+...+(.n—l}}}
) n T

n—E g\ n lings I

o

| s

C—
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~3lim— n+iH”_I)(")(z”")-‘hﬁ wd
31 { 71 { sl

n—x 1 (i) J n

1 on(. 1Y(. 1) 6n-6
=3I1m—{n+§tl__ 2__‘+6n

n—u g n) n) 2

2o

=3[1+3+3]

-3[7]

f =21 (2)

For L=rxci'c‘
a=1h=4, andf(x)=)
4-1 3

= h= =—
fn 1

sdy=(4- 1).@3%[;‘( )+ £ (1+h)+.f (a+(n—1)h)]

= 3lim ' (1 (1 h) 4t (14 (n=1) 1) ]

il |

=3im- {If|] | {ln(n 1) }

_ahm—[[|+l+ +I]——I+"+ A+(n— l))J

[ S ] a tmes

—I
—3llm— n4+— J(n
1= py nl 2 J
af kY
=3Iiml[l+itl—l”
H—+o By 2\ nm

=3[1+2]
)

=2 -3)

From equations (2) and (3), we obtain




s
Ry W,
- 2 2
fc"dx
Answer
Let = [ e'dx (1)

It is known that,

r f(x)dx=(b-a)lim : [f(a) +f(a+h)..f(a+(n- l)h)}. where h = g

N ’z 'z
Here,a=-1,b=1, and f(x)=¢"
I+1 2
STh=——=—
non




e ]

B
=2lim—| e’
e

2 1=(1 +|)|iml[/ (—l)+f(—l +%)+}/'(-|+2-

(-1+3]

(-1+22] [1{n-1)]
+‘11 L +£)- L) +.--(?‘. n/

l 2 4 o ( “2
. £, a=1}
=2lim—~|e¢ {l+e" +e" +e" +e
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Question 6:

_C (x +e™ ) dx

Answer

It is known that,

[/ (x)de=(b-a)lim [ £ (a)+ f (a+h)+.
a n-»e n

Here,a=0,b=4, and f (x) = x +¢**
. ' .
n n

il

F f(a+(n— I)h)], where h= b

2)+.4.+/‘(-|+(""')2ﬂ

()

-
n
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= [ (+e™)de=(4=0)lim- [ £ (0)+ / (k) + / (2h) ..+ / ((n=1))]

=4 liml[(()+c"']+(h +e)+(2h+¢ "‘"']+...+{(n— )h+e ”ﬂ

i B r’

—4l1m— h+u (2h+c’")+...+{(n—1:]h+e:""" ”*‘}]

=41in1 [h+’)h+%h+ +(n I h} (1+cz.’.~+cjv.-l+“.+{,z|,u 1_.;,.}]

"
=-fllim1 h{l+2+...(n—l)}+(fz.“r_l-
i ' Tole -l

=4lim__(h("_l}ﬂ) 5 (,a".’i:.“ -1
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=8+ { (HmL 1211
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Maths

f' (x+1)dx

Answer

Let /= [ (x+1)

j(.\'+l) dx = \; +x=F(x)

By second fundamental theorem of calculus, we obtain
1=F(1)-F(-1)

Jj —] ‘dx

X
Answer

Let ] = fldx
“-X

jld\- - log|+| = F(x)
X

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

=log|3/ - logl?_] =log

[ S I ESS]




Class XII Chapter 7 —Integrals

Maths

[[(4x =52 + 649
Answer
Let /= [ (4x" ~5x* +6x+9)dx
e
|

j’(al.\"‘ - 5.\':+().\f+9)d.\'=4[%) S’L?]+6(%]+‘)(.\')

.'-
R

=x*- —:—- +3x* +9x = F(x)
J

By second fundamental theorem of calculus, we obtain
1=F(2)-F(1)

rs {24_5'(32)- +3(2) +o(z)}_{(1)* SO0y +9(|)}

=(I6—420+12+18]—(l—

» 5
:16—4Q+I2+18—I+7——3—9
3 3

W

+3+9J

=33- 3;5

I‘ sin 2xdx
)

Answer

L1

Let/ = ‘[4 sin 2x dx

RN DT
Isin 2xdx = ( oonex j = F(.\')
9

By second fundamental theorem of calculus, we obtain
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Maths

it
J

. F[}

~F(0)

I, i "
=——|cos2 —}—cosﬂ

2 \ 4

] Fo
=——Tcos‘ - ’—cos{)}

2 \ 2 )

=-3l0-1]

bd | —

x

I 2cos2xdx
Answer

n
Let/ = F cos 2xdx
|}

sin 2x ) oA
2 F(x)

— /

/
J.cos 2xdx = 1
\

By second fundamental theorem of calculus, we obtain

2 )-F(0)

\
{sin 2(5] —sin (_)}
\ 2

sint —sin 0 |

I=F

Y’.
bis
"

b |

—

[0 - o] =0

P | =t 1D |

f e'dx

Answer
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Let/ = fc"d\'
j e'dx=e" =F(x)

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

=e'(e-1)

I“ tan x dx
Answer
Let/ = I‘ tan x dx
)
Ilun xdx =—log|cos x| = F(x)
By second fundamental theorem of calculus, we obtain

I:F(g]—FUU

\
\

=—log cosg +log|cos 0|
|
=—log|— +I0g{|[
v2
|
- —log(2)
:llogZ
2

"

'S

_[; cosecx dx
6

Answer




s
Let/ = |!cosecxdx
6

J-cosec x dx = log cosec x — cot x| = F(x)

By second fundamental theorem of calculus, we obtain

/:F(%]—F(“\
\

6)

n s
cosec — —cot
6 6

T s
=log cosec——cot —|—log
4 4

| |
:ngE—q-mgQ—V3
(V2-1
=log| —=
\2—+3

I: d.\’x:

1 —

Answer
Let/= [—2
i} l -~ .\__
j fd'\_ —=sin"' x =F(x)
vI—-x°

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

=T 0

|

f dx
)] 4 x2




Answer

dx

Let/= [ o

I] il\\ =tan"' x =F(x)
By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

=tan ' (1)~tan"'(0)

T
4

“'-‘- dx
2 xt—1

Answer

By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

1 13-1] 2-1
=—| log|—~log
2] 13+1| 2+1{]
1, |2 1|
=—| log|—|—log|-
2 |4 3

o

)
—-2 ()g2 053

_1'|,3
e




X

- Y
I 2cos” xdx
)

Answer

Let/= If cos” x dx

{

; 1+ cos2x ) x sin2x 1{ sin2x .
I Cos™ xdv = ﬂ ){I,\' =+ =—| x+ =F (\)
\ 2 ) 2 4 2\ 2

By second fundamental theorem of calculus, we obtain

I {r(?—r(oﬂ

_1|{({n sinm) ‘0 sin0 )
—53_2;|_ +2J

_r xdx
2 xt+1
Answer

Letia =% g
2 x° +1

X ._l 2.\‘ __l f 2 A5 =
_[X:Hd.\ —EI.\-ZH(L\ _zlog(.l+.\ )=F(x)

By second fundamental theorem of calculus, we obtain

[=F(3)-F(2)
= %[Iog(l +(3)° )— 'Og(' +(2):”
Z%[mg(]o)—log(-ﬁ)]

10 |
Iog(—} =—log2

S ) &




Question 14:

rz_x1+3 e
" 5x° +1
Answer
Let /= fﬂd‘{
Sx°+1
J-"x+3 :_I 2x+1
5% +1 e 5x°+1
_1 J~IOY+I‘S
5x°+1
:_J- 10x J 1 A
> el o
~—j S J‘+1J . I ]\d..\‘
5[_1': +‘—’
, 3)
%l g( I)+§' i tan '%
‘Jlg \;'g
:%I{:og(ﬁ,\'z +I:)+iﬁtan '(ﬁ‘c)

v
=F(x)
By second fundamental theorem of calculus, we obtain

1=F(1)-F(0)

;IO&(S+|)+\/,—S- tan’ '( )} { og l)+ tan l(0)}

I
5

log6+—=tan~" /5

ﬁ

:
=1
|
L
R
s

Question 15:

.f xe" dx
)]

Answer




Class XII Chapter 7 - Integrals

Maths

Let /= _r_'ce“:d'x
Al
Putx’=t= 2xdr=dt
Asx =0t =>0andasx —=>1,1—1,

L= % Jw:cf"dl

&

% je‘dr = %e’ =F(r)

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

552
'{:,\‘? +‘:.\:+3

Answer

2 g3
I= |—54——

— dx
Let X +4x+3

Dividing 5x” by x” +4x+ 3. we obtain

. ’Hs_ 20x+15 |
I

-~ X
X +4x+3 }

= _(‘3 dx — JMd\

: ; X +4x+3

s 0%EE1S
=[5.erl -—I :_O.\+l, dx
Tx°+4x+3
% 20x+15
[=5-1.where ] = | ——dx o B
' e J\"+4x+3” 1)
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S T 20x+15
Consider /, = I_,‘—md\'
VX" +4x+8

Let 20x+|5=A—d—(x2 +4.\-+3)+B
dx

=2Ax+(4A+B)

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

2x+4 : '
=1, =10 Y—d&.— ’i‘[jd—x
x“+4x+3 x“+4x+3

1
Letx® +4x+3=¢

= (2x+4)dx=dt

=/ =10 —="3
I +") -1

=10logs-25 : In&.[ £ _l]
2 x+2+1
» 2 1, (x+1\]
= (¥ -+ dx -25| =log
[1010g(x* +4x+3)] H:Lm?_[#_ 3.”.

—[I(Jlu l'\—lUIUESH i|:lln é—llu g
5 - 85 2 5y

2 |

) . i 25
= [l(ilog(Sxfﬁ)—lOlug(_dx 2)]—%3[Iug3—10g5—lug2+ log4]

F4

25
=[10log5+10log3-10log4 - 10log 2]~ —[|og3— log5-log2+log4]

25 23 25
:[1[}+T]]0g5+{ |0——:|lﬂg4+{|ﬂ——:|]l)gj+|: IO+T}I(‘Jg2

:il()éi—4—ﬂ1w4——]nb3+510g2
_45, 5 ] 3
T2 % %)

Substituting the value of I1 in (1), we obtain




Class XII Chapter 7 - Integrals

Maths

Z

J- wn
(39 'J\
(89 '.o)
el

45
[ log - log,
_5

|J

ld bJ
| SN

5
9log ]()L,
=5-3] o1

x
I“ ( 2sec  x+x +2 )d.\'
)

Answer
n
lul—f("xu X+x V"}a’\
. > A
I(Zsecz x+x“+2)a'x:2tan.\'+%+2x=F(v.\')

By second fundamental theorem of calculus, we obtain

I=F[:]—F(O)

=-{»[2tan%+%{§)l +2(§]]~(2tan()+0+0)}

1
X IR
=2tan —+—+—
4 4 2
1
T
=24 —+—
2 1024

)

Answer
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F A"
T 5 X )
Let I = ﬂ sin” ——cos” — |dfy
0\ 2 2

b

X . aX]
sin” |d'_r

2 2)

F

= - _rcus X dx
1]

j- cosx dx=sinx=F(x)

By second fundamental theorem of calculus, we obtain

TE F(n_)— F(O)
=sinmt —sin0
=0

2 6x 4+ 3
I—),H dx
' x +4

Answer

26x+3
Let ] = _[—16,\+ Ix
) x" 44

e e | 2 Ly
X +4 X +4
2% w2 R 1
- JJ‘,\" +4d" * 3-[.\'3 +4
=3log(x" +4)+ ': tan”'

dx

= F(x)

1o | =

By second fundamental theorem of calculus, we obtain
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I =F(2)-F(0)

_}

- o) ~
3Ioa(2'+4)+7)—tan‘I = 1—1|3|02_(0+4)+3’
[ 27 L)) T2
=3log8+tan"'1-3log4—"tan'0
2 2
3(n
=3m38+’( J—3bg4—0
2( 4
8) 3m
=3log| — [+—
\4) 8
:3|032+1m—
8
Question 20:

L W)
f(.\‘e +sm—}lx
) 4

Answer
Let [/ = .[:(“ +sin 7:‘:]clx

'3

dx + ¢

|\ dx

j’[w' . 7:\ Jd\' " j‘ i J‘{[ ‘/_\.J J} ‘lx}

. 4n X
=xe' - Ie dx — —Ccos —
x 7

e . Am X
=xe' —e" ——cos—

= F(.\')

By second fundamental theorem of calculus, we obtain

tan ’(

4

X
—C0S —
4

|

Maths
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Maths

1=F(1)-F(0)

P Y4
=’ le' —e' ——cos— ’—‘ 0.e" —e" ——cos0
n 4]\ T
401 . 4
zﬁ"’t’**| - ‘l] =
i \1'2 J m
4 242
) -
T x
-l\‘:\ dx
I+x equals
n
A. 3
Py |8
B. 3
!
c. 6
T
D. 12
Answer

J‘, = —=tan"' x=F(x)
1+x

By second fundamental theorem of calculus, we obtain

'ri dx - l-‘(\ﬁ)—l"(l)

1+x

OO B I Py
=tan 3 ~tan 'l

Hence, the correct Answer is D.
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c. 24
n
D. 4
Answer
dx dx
J‘4+9x" B I(g'f +(3x)
Put 3x=t = 3dx=dl
dr

) dx =l
'I(z)l(:»x): SI(z)’Hf

l{l _[z}
= tan
3|2 2

L w3
=—tan ‘—
6 \ 2 )

=F(x)

By second fundamental theorem of calculus, we obtain




(3 2% 1
=—tan ‘—-— ‘——tﬂn ()
L2 3,
=—tan"'1-0

6
- I \.'TE
6 4
-
24

Hence, the correct Answer is C.




X
f ————dx
'xt 1

Answer

x
f ——dx
b xT+1

Letx’+1=¢ = 2xdx=dt

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

X | pdt
I ——dx = I
P xt+1 29 ¢
I - b 4
= !logtt“
2;_ <1
_4 log2 ~logl
—?[og._— o,(:]
= l—log?_
5 08

If \sing cos’gd¢
Answer
Let/ = -['3 Jsingcos’ g dg = J}’ J/sing cos'¢ cos ¢ dg

Also. let sing =1 = cos@dg = dr




When ¢ =0, r =0 and when ¢ =

o= f. v’?[l—;’): dt

- fl ;f(] T . —'21“").:#

s1=1

J| =

I

g

' f{r —rg —2¢7 b

ki 11 '."]
3011 7
2 2 2
2 2 4
3 11 7
154+42-132
231
64
231

{ 7y
; 2x
fsm '| - )d\‘
) 1+x° )

\

Answer

f 2% )

dx

Let/ = £5i11 :

\l+.\",.

Also, let x = tanB =>dx = sec28 de

s
When x = 0, 6 = 0 and when x = 1, 4
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I = j ]1 zi: (}g | e 0d0

= [‘si11‘1 (sin28)sec” 6d8
- [J 20-sec” Bdo
- 21" #-sec” Bdo

TakingBas first function and secze as second function and integrating by parts, we
obtain

= 3{6@% 0do - [{[ J'[seczf)dﬁ}d()}:

=2 [H tan @ — Jtan 0 d()]E
2[ o1

=2[0x I
T T n
=2| —tan—+log|cos—|—log /cos 0
4 4 = 4 e l]
_n N o
=2| —+log| —= [-log]
| 4 v2
E R
=9 S=tlge?
27 Zlog‘.}
=—-log2

f.\'\,/x_+—2- (Pul x+2=t:)
Answer

[

Let x + 2 = t? = dx = 2tdt

5
Whenx =0, I=VZand whenx=2,t=2




I
)

96801242 + 20\5}
15

Wmsﬁ]

I
I3

15

|6{2+-J§)
15

15

S sinx
I- —dlX
b ]+cos” x

Answer
* sinx
.(2 X
b ]+cos” x
Let cos x = t = —sinx dx = dt

x=
When x = 0, t = 1 and wher.




jjf sin x e 1 dr

| +cos’ x [+
tan ]r]

|

=
=—[tan" 0—tan"'1]
1




Class XII Chapter 7 - Integrals

Maths

1 3
Whenx=0,1= e and whenx=2.1= )

L]

. J-—' dx _ j-; dt
= de B

BESRGRE
—lx-= | —t
2 2 2

J7
] +1
2
= —log—=
,[Jl?] 7 _
= A
[ £+§ IU ﬂ_i
| T i “ 3 3
N TN T BT
—— B
L 2 2 2 2
1 'hg\h_uz. lﬂg-\;‘l?—l
— — LY m— -— F —
V17 17 =3 NIT +1
1 lugv’l—7+3x~fl_7+l
A7 T 17-3 17 -1
o log'17+3+4Jﬁ
V177 [17+3-4417 |
o log'20+4\»’1_7
N7 | 20-417
1 lie 54417
W17 7\ 5=417
(5+17)(5+17)
=—Ilog|-~ -
V17 = 2517
R lng_25+1?+10v’ﬁ
V77| 8
| | 42 +104/17
=—= og :
V17 8
e 214517
V17 i




f dx

Lx? +2x+5
Answer

e e

x4 2x+1)+4 | '(x+1) +(2)

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

[ dx _ I-‘ dt

Yx+1) +(2) r*+2°

Answer

e 1 117 Y

I (———‘Je"‘dx
X 2x¢

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




(1 1 Vs, 1pf2 23,
I l -— |t2" dx = f‘ ]
Lx 2x° ) 22\ 1)

e'dt
I’- I I -"-I
= m ——— |e'dt
ek ro s

Let }—f(r)

Then, /(1) =——

=[ef(n)],
9 1
_“|ie»-1 .:i|
s
L
— o
I -
et e
T4 2
~ e’ (el — 2]
4
f(“‘)(,\
The value of the integral ° is
A. 6
B. 0
C.3
D. 4

Answer




Let /= ﬁuh
;X

Also, let x=sin? = dx=cosfdd

10
.B‘:ﬁin"'t

When x = and whenx=1. 8=

Td | —
Tl | —

4
|

_ (sinB—sin’6)’ 8
e 0 A -_—— 08 y
'.[IJI I| - [ :-','iﬁ-I 0 “ ‘

1
£ (sino)% (l—sinf 9].{
= .L'-':_i Sin-le

cos B dB

<

) cos0 70

I .
If (sin®): (cosb

. |
\ 51n

ol £
0 (sin6)3(cosO)s
- Lu‘!_{\ sin” Osin” 0

_ f (cosO)

e ~cosec’0db
"5 (sin@)s

cosB 0

= fl | ‘(CNB)H cosec’0.d0

Let cotB = t = —cosec26 db6= dt

[




g 1 N
When & = sin I(% ] = 2\[: and when 0 = ; J1=0
3) 2

Hence, the correct Answer is A.

- f(x)= Lrsinrdt.thcn_/"(.\‘)is

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

Answer
f(x)= frsimdl

Integrating by parts, we obtain




| J.bll”dfl ct

f(\]~!'(smm’f j J

' [

= [r(—msr]:; E f{_—cost] dt
=[-tcost +sint],

= —XCOSXx+5inx

= f'(x)=- [{ x(—sinx)} +cosx |+cosx
= XSINX—COSX+COSX
= xsinx

Hence, the correct Answer is B.




I 2 cos” xdx
)

Answer

X

1= [*cos’ xax (1)

= 1= food (J-s e ([ 7= [ 1 (@)t

0

== j: sin’ xdx %(2)
Adding (1) and (2), we obtain

2[ = I'-‘(sin: .r+cos:x)d.\'

=>2I= I) 1dx

=21 =[x]:

0

T
= 2] =-
2

—

:>I=~7£
4

\f sinx

Ix

X
‘(’ \/ sin x + v’cos X

Answer




|
/Sinx
v P

n
I" Jsin.\' ++/COS X

Jsin x

dx 0
\/sinx + \/cos.x ( )

.[n )
sin| ——x
2

L=\ = = dx (J")f(.vr)(b(:‘[l f(a——,\')ai\‘)

Let = j

x
T | - )
O \Jeos +4/sinx

Adding (1) and (2), we obtain

5] = I‘ Vsinx ++/cos x &
) ' WJsinx ++/cosx

:>21=fldx

R
=21 =[x];
)

.

-

:>1:E
4

Question 3:
3
* sin? xdx
o ——
sin’ x+cos’ x
Answer




o~

(1

Let / = j dx

. 3B

Sin? X+ cos® x

3
oo T
2 sin?| -~ —x
= (2 )
= [ = J“ dx

2 3 3 4
R 96 (T
S~ ~ X |+ C0s” - X
2 2

cos X
——dx

3

sm X+cos? x
Adding (1) and (2), we obtain

3

sm- X +COS X
e [0 BRHEOE B

i

sin? x+cos” x

=2]= fl-dx

=20 =[x];

f cos’ .\d\
Sm X +C0§ X
Answer

.

~

)

(jf Yax=["f(a-x)d )




n 35
cos x
Let/=[>—""" (1)
Usin" x+cos x ”

'(7t \
: COS’ X
:I:I,f - LZ Jn (J:;’f(.\‘)d.\‘:'[:'/‘(O—X)d\‘)
R RO O
a sin’ x
r=2—2 % _ 5 (2
= I sin® x +¢os’ x : (2)

Adding (1) and (2), we obtain

, e, | 5
S ST X+ CoS™ X

2] = I — T dx
)

sin’ x+cos’ x

—oT e fldx

= 2] = [\]:

T
=2 =-
2

-~

:>I:E
4

L |x+ 2l dx

Answer
Let 7 = [ |x+2fdr

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




I=—[£+2x:| +{£+2x}
2 g 2 5
(-2) (-5) el ) sen: £=2)
=_[ 5 +2(-2)- 5 —2(—~;)+v2 +2(5)- > -2(-2)
25 25
=—[2—4——+10}+[—+IO—2+4}
2 2
) )
:—2+4+"—5—10+"—5+IO—2+4
2 2
=29
Question 6:
f{x—5|dx
Answer
Let/ = J:ix—S dx

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

/ =J.:—(x—5)d\'+_“:(x-5)d\' (J‘Tf(\') ='[:-f(x)+ff(x))

25 25
=—{7—25—2+|0}+{32-40—7+25]

-9

Question 7:

j: x(1-x )" dx

Answer




Let/= [ x(1-x) dx

1= [(1-x)(1-(1-x)) @
= [(1-x)(x)" ax
= [ -5 )

Al _n+2 I
_| X X

n+l n+2|
. 1

n+l n+2

. (n+2)—(n+1)

(n+1)(n+2)
o= 1
_(,l+])(n+2)

_[f log (1+ tan x Jdx

Answer

(J}l.f‘(,\-)d\- = J:I./"(a—.\')dx)




Let/= _[“4 log (1+ tanx)dx

B :j}log [] + lan(%—xﬂdx

T
x tan ——tanx
:>I=J";‘]og |+—n dx
¢ |+tan = tanx
X ] - tanx
=/I=|*log {1+ 1.\'
0 | + tan
= [=|*log —dx
I (1+tanx)

=I= J.”‘ log2 d‘(—J‘U‘ log (1+ tan x)dx
=1/ =I‘ log 2dx -1
=2/ =[xlog 2];

m
=2/ =—log?2
4 2

b1
:>I=—|02
3 g

Question 9:
I: XV2—xdx

Answer

(1)
(I: f(.\')dx = .[‘:'f(a - ,\') dx)

[ From (1 )]




Let/ = _[: X2 = xdx

:‘[:(2_'\‘)\{;‘1’\, (J:”_/‘(.\‘)dx=‘[Tf(a—x)d.\')

= X‘?\"'—f_—leﬁ
3 5
82 82
T
4022442
- 15
_16\,{5
15
Question 10:

X

?(2log sin x —logsin 2x ) dx
D

Answer




n

Let [ = I5(210g sin x —log sin 2x) dx
== I {2I0g sin x—log(’.’sinxcos.\')} dx

X )
=] = E{?.Iog sin x—logsin x —log cos x — log 2| dx

=5 [ _(';3{I0g sin x —log cos x — log 2} dx (1)

It is known that. ( f f(x)dx= '[.', _/'(a—x)air)

X

=1I= f {log cos x —logsin x —log 2| dx (2)
Adding (1) and (2), we obtain

L
2

21 = [2(~log2—log 2 dx
[ (~log2-log2)

=21 =-2log2 [* 1dx
)

n
=>l=—

2

T ]
=1 =5l0g5
Question 11:

x
J‘;’n sin” xdx

Y

Answer
n
Let/= .[3, sin” x dx

As sin’ (=x) = (sin (—x))2 = (—sin x)2 = sinzx, therefore, sin?x is an even function.




) . . . _[ Sf(x)dx= 21' T
It is known that if f(x) is an even function, then +=

L

= 2'[35in" xdx

If 1 —-cos2x
) 7

e

dx

Il
(o]

s

(l—c,os"\*)(l\

1]
L=

n

[ sin?..\']l
- v\'
o)
3 J{)
T
2

f xdx
) [+sinx
Answer

Let/=[ s (1)

" 1+sinx

~ (JI—\) ‘
r= j 1+sin(T—x) @

= (m—x)
=] = : —dx A2
j l+5'm.\-H (2)

Adding (1) and (2), we obtain

v ) dx

(J f{ )d\—J‘:‘ {d—\)d\)




2= Ty

' [ +sinx

: 1 -sinx
arenf, 07
" {1+sinx)(1-sinx)

] —sinx
= 2] =.~rf = dx

' pos” X
=2f=x f : sec’ x — tan xsec \} ex
= 2] = [tan x - sec x]
= 2] =n[2]

=I=n

T
i

X
JEn sin’ xdx

Answer

R

Let /= fﬂ sin’ xdx (1)

3

As sin’ (=x) = (sin (—x))7 = (—sin x)7 = —sin7x, therefore, sin’x is an odd function.

: [ ¥ ) f f(x)dx=0
It is known that, if f(x) is an odd function, then -+« ‘

cd= _‘-‘ sin’ x dx=0

2x

_r cos’ xdx

J)

Answer

Let 7 = [ cos’ xdx (1)

cos’ (2m - x)=cos” x

It is known that,




[ 7(x)ax=2["f (x)ebv. if f (2a—x) = £ ()
=0iff(2a—x)=-f(x)
s I=2 fcos’" xalx

= [=2(0)=0 [cos‘ (m—x)=—cos’ \]

Question 15:

= Sinx —Cosx

) 1 +sin xcosx

Answer

® sinx—cosx .
Let [ = j! . dx (1)
" ]4sinxcosx :

. sin[f—x]—coskf—x] - | o ‘
==t s (/7 (e = [ 1 (a-)ax)
]+sinL -x ‘cos[ _"-1 ' :

2 ) 2 )

x ]
COSX—35INXx
= [ = [2 FSITINY g .(2)

T 1+ 8inxCcosx o

Adding (1) and (2), we obtain

X

= 0
21:]’- = dx

» 1+sin xcosx

=I1=0
Question 16:
flog(l+cos.r)d\'
Answer
Let/= r log (1+cosx)dx (1)
= Jes rﬁugU +cos (m—x))dx ” J(x)dx= f f(:..i—.\")ci'cl)

=4 I rl{i\g(l —cos X )dx (2)
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Adding (1) and (2), we obtain

21 = f{log(l+cos.\-)+log(l-—cos.\')} dx

=2]= flog('l —cos” x)dx

=2/ = [ logsin® xdx

—21=2 j" log sin xdx

=l= flogsinxd\‘ «(3)

sin (7T — X) = sin X

x

"1 =2 [*logsin xdx (%)
S & S U
= = 2[ log sm[ ==X ]eir :2J=~ log cos x dx «{5)
] L 2 i | .

Adding (4) and (5), we obtain

n

2T = ZJ‘:(logsin x +log cos x ) dx
)

X
=[= If(log sinx +logcos x +log 2 —log 2 ) dx
)
0
== I3(log 2sinxcosx—log2)dx
}
X T
== If logsin 2x dx - _[3 log 2 dx
) )
Let 2x =t = 2dx =dt
X = :)‘ L=
When X =0, t = 0 and when *

17 :
S == _rlog sinfdt——log2
2.4 2.7

17
= 1 D
:>I—,ﬁ 2105_
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x

for
¢ \f"; + \/a -X
Answer

Let/= [ Vx I (1)

"Nx+va-x

( J.,' f(x)dx= _{:‘f(u ~.\')d.r)

It is known that,

2
~

I=[ \/%“\T o

Adding (1) and (2), we obtain

1 V'(; + Ju - X
o f dx

b Jx+da-x

.—72/:.[,'111.\‘
:‘>".-.I:[.\‘]:;
=2l=a
=1=2

2

f].\' —l|dx

Answer

I= f|.\'—lid.\'

Itcanbeseenthat, (x —1) < O0Owhen0<x=<land(x—-1)=0whenl<x<4
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[ = £|x—] dx + .(“l-t—lldt ([f(\): £f(x)+ I”f(\))
= _f.‘("‘")d” f(x—l)d\-

5 -l o =4
X X
=|x- + -X
2 2
) <1
b

Question 19:

x)g(x)dx= 2[1./'(.\‘)d\

Show that -(:f( “if f and g are defined as /(%)= f(a-x)

Kdwge(a—x) =4

and

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

= [= f‘_f(a—x)g(_a—x)dw (J:.f(x)dr = J:‘__f(a—x:)d'c)

== r‘f(_r)g(a-x}dr w(2)

Aaaing’(1) ana (<), we optain

2= [{7(x)&(x)+f(x)g(a~x)}dx

=21= [ f(x){g(x)+g(a—x)}dx

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

= = 2_[‘./"(.\')41\'

Question 20:
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(A

) (\ +xcosx+tan” x+1 )dx
The value of : is

A. 0
B. 2
C.n

D. 1
Answer

n
Let/ = Jfﬁ(.\" +xcosx+tan’ x+1 )ci\'

X X X X
== [3,. xdx + [:x cosx + J.3: tan” xdx + J.:r( 1-dx
s s 5 3

Cf(x)ax=2[ f(x)dx
It is known that if f(x) is an even function, then -r (' ot -[”/ (o) and

[‘.,-/.(-")d.\- =0

if f(x) is an odd function, then

1:o+0+0+2f|¢h

R

[];

(39

o
oy

=

Hence, the correct Answer is C.

\
\

(44 3sinx
*log ——Jd.\'
The value of \4+3cosx) o
A. 2

3
B. 4
C.0
D. —2




Answer

Let] = ‘f]{ [”3"'“‘JJA (1)

4+3cosx

i \
B} 4+3sin[n—x|
2

= 1= [log s (7 (x)ar= [‘f(a—x)atr)
4+3cos[°—xJ

F

x { 3 o
— [z Iﬁ"log’ w \dx ol
v \44'351“.\')
Adding (1) and (2), we obtain

21 = J': Ilog[ 4+3smx1+log(4+3cosx}

) 1 4+3cosx) 4+ 3sinx

e -[_,log(4+3sm.\'xi:3c?sx}l,x
) \443cosx 4+3sinx

¥
" :

L
fd

=2/ = [ log 1dx

:>2/=L30¢\—
=[=0

Hence, the correct Answer is C.




x—x

Answer
1 ] ]

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

I 4 B =
[ x(l—x)(ux'):T(l—xfux ~(1)
=1=A(1-x*)+ Br(1+x)+Cx(1-x)

Le

= 1=4— Ax* + Bx+ Bx* + Cx —Cx’

Equating the coefficients of x2, X, and constant term, we
obtain-A+B-C=0

B+C=0

A=1

On solving these equations, we obtain

Azl,B:-Iv.and &=
)

- -

From equation (1), we obtain
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1 1 1 1

x(1-X)(1+%) x 2(1-%) 2(1+%)
] | ] 1 1 ]
———dx = |—dx+— dx —— dx
~ x(1-x)(1+x) ; I;(H.'.Z T 2Jl+x ;

= loglxi - % logl(l - \)| - ,]; Iog!(] + \)‘

= log|x|—log

(1- \)l ‘ - Iog%(l + \)l

X

(1 —,\')Ji (1 +\’).‘

+C

Question 2:
]
Jx+a+ \f(x+b)

Answer




| | Nx+a—-Jx+b

= X
Jx+a+dx+b Jx+a+Jx+b Jx+a-Jx+b
B Vx+a—-+x+b
(x+a)—(x+b)
(v.\‘+a —\!.\‘+h)

a-b

: - 'bf(\/xTu—\/lei)dx

= J’\/x+a— [x+b  a-

3 3

] (x+a): _(x+h)5

(a—b) 3A 3
- 3_(02?)_5[(,\-4,0); ~(x+ /,)z ] i,

Question 3:

I a
—— x=—
XWax—x" [Hint: Put [ ]

Answer




nf'ux i
/] a
Letx= f.»(h——@ffl
I i

ar |'] 1
T &
1 ]
=——j“i1(ﬁ
u l';—'_;-
¢
1 1 5
==—|—=
a” At -1
1— —
=-—[2Ji-1]+C
ak
g —

1

X (_.\" +l\).4

Answer
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1

' (x' : 1)"

Multiplying and dividing by x™*, we obtain

_L'x"'ﬁ-l“‘ !
—-"’lqn x.l
i a '1
_ '1[|+i_, '
FlL Xy
[Clii—f —> —idt’—dlraldl——ﬂ
% X X :
. j —de= I

1(r—l

- _3—[(1”} ' di

l—t':
__ L) e
a| 1
4
n ‘]
1""1"JI
___'\. '\,. +C
4 1
._-]_
1
oy
=—{1+—| +C
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Question 5:
: | 6
| Hint: - =7 T Putx=t¢
I ] x2+x* x| 14+ x® J
x4 x? \
Answer
| |

1 1 | 1
xx®  x? (I +x“]

Letx=1" = dx=6tdt

x*+x° x3

J.ﬁll—i-d\' = J-—F—LT--dx
st (l + .\"‘)

On dividing, we obtain

“’%(Lr = 6[{(!3 -I+l)—]%}dl

x24x?
3N 2
:6|:[’—J—[I—]+t—log|l+l|\‘
3 2
1 1 1 1
=2x? =3x% +6x° —6log[l+x° }+C
= 1 I I
=2Jx —3x3 +6x° —610g[l+x6 J+C
Question 6:
Sx

(x+l)(.\': +9)
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Answer
Sx A Bx+C
|Let = + (1
(x+ ])(.\': 4-9) (x+1) (x: + 9) 1)

= S5x=A(x* +9)+(B.\‘+(')(.r+ 1)

= 5x=Ax*+94+ Bx* + Bx +Cx +C
Equating the coefficients of xz, X, and constant term, we obtain
A+B=0

B+C=5
9A+C=0
On solving these equations, we obtain
1 1 .9
A=-—,B=—,and C=—
2 2 2

X
Sx -1 )

(x+ l)(x +9) 2(x+1) 3 (xl +;)

1 |
—log x+1 +
2 A

B | |

log x+1|+ :
"4

sinx
sin (1 B a)

Answer




Class XII Chapter 7 — Integrals Maths

sin x
sin(.\'—a)
Letx —a=t=>dx=dt

I - sinx . _ jsin (_Ha)dt
sin(x—a) sint

dt

B Isinlcosa+coslsin a
sint

= I(cosu +cotrsina dt

=tcosa+sinalog |Sin I| +C,

(x-a)cosa+sinalog/sin(x—a)|+C,

xcosa+sinalog|sin(x - a)| ~acosa+C,

=sinalog|sin(x—a)|+xcosa+C

Question 8:
()ﬂug_u .. e-‘l(u__'.\
:\ logx (;:'l.}y r

Answer

dlogx logx
Slogx dlogx > R O8N __
P L L L ¢ 1

USIawg.- i C;‘Ing X ellogx (elug\ _; l)

(& — y ) X 1
E I 3logx kg x X = -“.\'“(j.\' S (
et —e™® 3

Question 9:
cos X
V4 —sin® x

Answer
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COS X
J4—sin® x

Let sin X =t = cos X dx = dt

J- CoS X B dt ‘

Question 10:

sin® x —cos” x

1-2sin® xcos® x
Answer

o« 4 « 4 4
sin® x—cos® x (sm X+ Cos .\')(sm X—cos x)
P 2 el 2 =2 2 : 2
1-2sin’ xcos’ x  sin’ x+cos’ x—sin® xcos’ x —sin’ xcos’ x

(sinJ x+cos® x)(sin" X+ cos’ .r)(sin2 X—Ccos’ x)

. 2 . 2 2 2 « 2 2
(Slﬂ- X—=SINn"~ XCos™ .\’)+ (COS' X—=SIn~ xcos” .\')

oy 4 . 2 2
(sm X+ COS x)(sm X—COS x)

a0 2 2 _—
sin x(l—cos .\')+cos x(l—sm .r)

—(sin4 x+cos” x)(cos" x—sin’ ,\-)

(sin‘ x+cos’ .\')
=—C0S 2x

e £ .

sin” x—cos” x sin2x

1‘7 —dx = j— cos2xdx=— -+C
1-2sin” xcos™ x 2

Question 11:
1
cos(x+a)cos(x+b)

Answer
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|
cos(x+a)cos(x+b)

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

1 [ sin(a—b) ]
sin(a—b)| cos(x+a)cos(x+b)

B 1 _sin[(x+a)-(x+b):|]

~sin(a—b)| cos(x+a)cos(x+b)

—

] [ sin (x+a)vcos(x+b)—cos(x+a)sin(x+b)}
sin(a-b)| cos(x+a)cos(x+b)

o [ sin(x+a) _sin (x+b)}
sin(a-b)| cos(x+a) cos(x+b)

b) [tan(x+a)-tan(x+8)]

=sin(a—
' l
s tan(x+a)-t b) |dx
J‘cos(:ur+a)cos(.v:+b) g Sin(a—b)-[[ an(x+a)—tan(x+ )] y
§ -sin'('(l,_b) [' log cos(x+a)| + Iog|cos(x+b)'] +C
x+b
s 1 log cos(x+ )+C
sin(a=b) ~|cos(x+a)
Question 12:
XJ
Answer
.\'3

Let x* =t = 4x° dx = dt
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Maths

Class XII
:>I_i__d\.=_l_ _L
Ji-x* 4 J1-¢
:lsin 't+C
:‘;sin '(x') +C
ot
(l+(")(2+(‘)
Answer

Lete* =t = e“dx = dt
dt

* e e

J{ e 1.,}4,
(t+1) (¢+2)

- logi! 4 2\ +C

=logit+1

t+1] .
:lng -—+(
t+2]

|+e*

+C

= log
=] 2 + L’"

Answer
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1 _Ax+B Cx+D

() (F) (7 +4)
= 1=(4x+B)(x" +4)+(Cx+D)(x* +1)

= 1=Ax’ +4Ax+ Bx’ +4B+Cx* +Cx+ Dx* + D

Equating the coefficients of X3, 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=0, B= I.C'z().and[)=~ :
3 3

From equation (1), we obtain

1 _ 1 1
) 3(xF+1) 3(x'+4)

(,\‘3 + l)(.\‘3 + 4)

J‘-.-‘—l‘,— dx = % J ‘l dx — 1 —,l—{f.\'
(,\“ +l)(.\" +4) 39x°+1 39x +4
~ltan ' x ——lltan E
3 3 2 2
:ltan '.\'—ltan Bl
3 ) 2

logsin x

3
COs™ xe
Answer

P | logsin x
LR Xe = cos%( X sin X

Let cos X =t = —sin X dx =dt
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3 logsinx 3 .
= |cos’ xe * " dx = Jcos xsin xdx

4
= _’_+(
4
cos'x
Wy +C
4
Iogy [ .4 =
it (\ +l)
Answer
3 AR 3
e (.\"; & ])" — "% (_\“' + l) ! = X

Letx*+1=t = 4x’dx=dt

o [0 (x4 41) e = [
(x*+1) (

.\'4+l)
i Idl
i I

log }I’ +C

log |[x* + l‘ +C

N R N T G PSRN

log(x* + l)+(‘

I (ax+ h)[f(a.\' +b )]

Answer




f'(wc*b)[_f’(u.\wh)]"
Lcl,/'(m‘+b) " q/"(c.l.\'+b)(l\' =l

= [ () (art)] de=" fra

= ] 7,""7
al n+1

L T Gy
" a(n+ lv)(‘f (@x+b)) +C

1

\/lsin" xsin(x+a)

Answer




I B |
. 3 . - . 3 . f
\/sm xsin(x+a) \/sm x(sin xcosa +cosxsine)
1
Vsin' xcosa +sin’ xcosxsina
I
= : 2 -
sin® xJ/cos & +cot xsina

cosec’x

\/cos o+ cotxsina
Let cosa +cotxsing =1 = —cosecxsinadx = dt
1 cosec’x
J —— Jx=j A
sin” xsin(x+a) Jeosa +cot xsina

- Jﬂ
sina?

i [2i]+c

Sin &

=— [2\/cosa+col xsina]+C
sin ¢

-2 | Cos xsin
- fcosa + : +C
sina ¥ sin x

-2 /sin XCOS&X +COosxsing

=— , +C
sine \ sin x

2 [sin(x+a)

o f - +C
S \ S .x

Question 19:

sin”' Vx —cos ™' Vx
sin”' \fI +cos™ v(; ’

Answer

xe[0,1]




. -] o =
sin”' Vx —cos ' Vx

« ] y -1\/_dx
sSin X +CO0S 9,

Let/:j

A . - n
It is known that, sin "' Vx +cos ' vx = 5

\
T o cos x )' ~cos ' \x

:>1=I[2 - dx

2

2 s oy
==1| —==2cos™' Vx |dx

HIT(Z ]‘
:£7F~J‘l'dxj—|.cos' X dx

T 2 n”
:A‘—iICOS ' dx

n

Let], = jcos ' Jx dx

Also. let vx =1 = dv =2t dt

=1 = 2!(:03’ Yetdr

=2| cos ’!-’——j,_—l--’—dl
2 Ji=¢% 2
5 2
=t*cos' 1+ dt
[
=t*cos 'I—J.]_r—ldr

1-72

=t"cos [~ _[Vi | —ridt+ J‘aL-ma’r

NI B
y 3 t 3 (. o Z
=t°cos ]l—-i\fl—(' —»2-»sm Yt+sin'¢

& 1 I 5 1 e |
=f"¢cos [——yl—1"+—=sin 1
2 2

~ ~

From equation (1), we obtain

(1)




-3 o
L co;!—— l—! +—sin't
2
4|' ccos”! r——\/l—x+ —sin” \/_}
Ty ——sm & ) X +;sin"\[;}

2

5
= x—2x+ 2 sin™ x+—\j\: 2 —Zsin' Jx
T T T

=—,\:+z|:(2x—l)sin'I \/.;:l+g\!x—x: +C
n n
2(2x-1 —
=~( ! )si11“'\,/;+~%\x—x‘ -x+C
n

pL8

Question 20:

Letx=cos’ @ = dx=-2sinfcosddO

_j “"9(—7sin0coso)do
1 +cost

2sin’ ~
=sin20d0
2cos’

['kmgcmg)cosﬂdﬁ
2 2

e e




= —4 |sin® gcosﬂdﬂ

= —4 [sin’ E-hcosfﬁ—qdﬂ
2L 2

s

) _4j.(lsin3 ECOS: E—sinlgjdﬂ
2 ) 2
=8 |sin’ QICOSIELI'3+ 4 |sin® gd(}
2 2 2

=-2 J-sin: 0do+4 Jsinz gd&?

— ol _ )
=_2‘.[I cos 26 \a’9+4]| COSH&'H

2 J 2
=_q[g_bm29}+ {E_smﬂ} c
2 4 2
gy ’)
_—g+5020 o osing+C

-

'
=9+¥—25in9+€

2sinflcos
2

=@ +J1-cos® @ -cos@— 241 —cos? @ +C
=cos «J;+~JI —x~J§—2~JI—x +C

=2J1-x +cos Jx +fx(1-x) +C
=-2Jl-x +cos ' Jx +/x—x* +C

=@+ 2sin@+C

Question 21:

x

24sin2x
———— 2
l+cos2x
Answer




sin2x j‘
cos 2x

+++

xm XCOsx 'P'T
Ecos X J

ﬂ 1 +sinxcosx | o

LU‘: X

= seL x+tan 1]1.

Letf(x)=tanx = f"(x)=sec’ x
= j( f(x)+f (T)—I e dx
=e" f(x)+C

=¢" tanx+C

, .f":“"i"f]

(.\'+l)3(.\'+2)

Answer

Let X" -&;.\'4-1 . A " B 5 ( (1)
(x+1) (x+2) (x+1) (x+1)" (x+2)

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

= x4 x+1=A(x" +3x+2)+ B(x+2)+ ("(x" +2x+1)

= x +x+1=(4+C)x" +(34+ B+2C)x+(24+2B+C)

Equating the coefficients of x2, X,and constant term, we obtain

A+C=1

3A+B+2C=1

2A+2B+C=1

On solving these equations, we obtain

A=-2,B=1,andC=3

From equation (1), we obtain
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X2 +x+1 ey 2 5 < - |
(x+1) (x+2) (3+1) (x+2) (x+1)
|

X +x+l |
= I =-2 i +3 dx + ~dx
'{(,r+l)'(.\'+2)( I.\‘+IL j(x+2)‘ J.(A-H)'
=-2log x+1/+3log|x+2|—- L -+C

(x+1)

Question 23:

| ] - .\'
tan e
|+ x

Answer

[ =tan™ ,fl—xd..\'
1+ x

Letx=cost = dy=-sinfdd
i =Itan" 'I_CDSH (-sin@dd)
1+coséf

:—_[tan'I l z sin Bd

7
2
s —j tan™" tan f -5in Bd @
1 Iﬁ-ginf}‘dﬁ

b

I > \
_ _E[g.(_gosﬁ}—jl-(_—oosﬁ’_)d@}
= —l[—.{?cosﬂ+sin 6’]

2

|
=+—Hcost?——sind

2 2

1 1 . ..
= cos ':c»\c—;xﬂ—.t‘ +C

X 5 1 g o
=—gos x——1-x" +C
2 2

1 i [y
= ;(.ﬁrcus x=y1=-x*|+C




Question 24:

Vxl#1 [log(,\r3 + l)—.’Zlogx]

¥
Answer
Vxt+1] log(x* +1)-2log x 2
[ (.\" ) ]z ";AH[Iog(.x3+l)—logx:]
=———/|log| ——
X x

4
X

o M Iog[l+ IZ)

=7\4‘\

=
- lz \'/l+ lﬁ log(l+ l?)
X X x°
Let l+i’~ =f = jz dx = dt

X X

nd= I L I+——]; log| 1+ I dx
,\’3 X- %3
1

==3 I Jt log 1 dt

1
=—; IF logt dt

Integrating by parts, we obtain
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| = (c T s 1
I=——|logt- [t2dt - log!J t2dt b dr
3[ = '[ {\_L'f ‘[ [
1 trooel it
——E IOgT‘?— J-;.?df
L 2 2
[~ 3 4 [
=—E —f;lﬂg(—EJ‘f‘df
1[2 2 4 3
:_5 E’“ logt——1#?
l K " 3
=——r*logr+—¢2
3 C

| 2
Z—:Il Iogf—:
3 o |

i

1{ 1 )2 i 1Yy 2
=——| 14— ]ugl |+ — [= +C
3\ o . x*) 3

Fl .,

r f 1—sinx
":(" (——‘ (I\'
| —cosx

-

Answer
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( 1-sinx
1= forf1zsinx)
;5 w1—cosx

I =

e, 28 X
I-2sin -~ cos
. . 2
= ﬁe' = - = \dx
2 2sin’
| 2
{ . X Y
. cosec” ., "
= ﬁe” £ —cot— |dx
5 2 2
P x
Let f(x)= —Lntg
] ™
_— X1 1 il
= f'(x)=—| ——cosec’ = | = —cosec’ =
: L2 2) 2 2
od = Fer[ fx)+ f'[r)]d.\

= [e“ - f(x) d_r:l_

= T
x x
=—|& -Ccol—
-

x

alm W

- n ° T
=—|eg X¢eot——e- xcot—
2 4

= §inxcosx
_[‘ - el
) cos” x+sin” x

Answer




5iN X COS X

Let / j* dx

cos’ x+sin' x

(sinxcosx)

= 7.
fanxsec x
f= I“(—Jr.rfr
' l4+tan” x

| 5
Let tan" x=¢ = 2tanxsec” xdx =df

when x= " =l
Whenx =0, t =0 and 4

'./=;£ dt

b tan™' J

(S T

[
[tan' ~tan” 0]
|

i

b |

0|3

f cos” xdx
) cos” x+4sin” x

Answer




® 2
% Cos™ x
' cos” x+4sin” x
it 3
COS”™ X
== I- dx
COs” v+4(l—<.os x)

cos” x
dx

:>I=IZ = .

' cos x+4-4cos" x

il pA-3s -4,
3% 4-3cos’x

=—1 I_,4—3cos:xdwlj-: 4 o
3 % 4-3cos"x 3% 4-3cos"x

IIf 4sec’ x

34 dsec’ x-3

4sec’ x
:‘_—— — 1.
[] '( l+tan x 3“

31=—1L3|(Lt+ dx

s 2‘[3 ‘.sec‘,w’r . )
3% I+4tan"x

0 2
; = 2sec” x
C(mSIder, I‘ '—'*";—'(t\f
" 1+4tan” x
Let 2tanx =1 = 2sec’ xdx=dt
t=w

T
X=—,
=0,r=0 >

When * andwhen

> 2sec’x
=>L~]+4tar11'c § rl-l—f
=[tan"" :]U
Rt

T
2

Theretore, from (l),we obtain

LA
= i e | e S
6 3 "3 6 6




Maths

Chapter 7 - Integrals

Class XII

.r Sinx+cos x
- —
ad .
. sin2x

Answer

i

Y sinx+cosx
3 ey

Let{= |} ———
© 'F‘ Jsin 2x ‘

&)
J—(—sin 2.);‘)
m e . .
— [ ZF _ SIM X+ COS X e
B v"—(—l+l—25inxcns.~:}

2 [sin X+ C0s x} e

U

1= [}
L [ | 3 3 ¥
& \J‘]—(sm‘ _1'+C()S-.Y—251H_\'CUSIJ

. 5 (sinx:—cosx.)cirﬁ
6 \/l—(sinx—cosx)’

Let (sinx—cosx)=r = (sinx+cosx)dy=dt

n ‘(']—\5) T ‘ o3 =1
X=—,1I= X=—,1I=
6 2 3 2
When s 4 and when s -
/ J‘"‘;] dt
= -
i dt

! |

3

2

1
(P =P
As \/' (~7) , therefore, VI=1" is an even function.

[ £(x)de=2[ r(x)ds

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




=N :2]_:“314 =
_,‘

dt

v3-1

:I:ZSin : 1]0 2

Question 29:

[

Answer

Lml=£ dx

Jrx—Jx
! (Vi+x +x)
I= o
)(vm—\l'x) (mhf})
e,

l+x-x

= ‘[\/E(lv-f-‘rl\}{;d\‘

dx




Question 30:

x
b 9+ 16sin 2x

Answer

F sinx+cosx

iy
SINX+CoS X

Lcll:I_" —lx
0 9416sin2x

Also, let sinx—cosx=¢ = (cosx+sinx)dy=dt

Whenx =0, r=-1 and whenx =

+ 8

i 2 2
= (sinx—cosx) =1
= sin’ x+cos’ x —2sin xcos x = 1°
=1-sin2x=/*

=sin2x=1-¢°

dt

I::.'9+|o(1—r3_)

o J‘"' dt
19416164
i

/ “'<s')_f—(4rr’
]

=rﬂ di
1251617

S+41
5-4¢

_1[ L o
Tal2() "
=$[log(')-'og

1
=—log9
20 ¢

Question 31:

_[3 sin 2xtan ' (sinx)dx
)

Answer

i)
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-

X
Let/ = [‘qnﬂ\tan '(sinx)dx = j325in.\'cos.rtan '(sinx)dx
€

Also. let sinxy =7 = cosxdx = dt

Whenx=0.7=0and whenx=—.7=1

lul:a

:»/zzj::/tan"(t')dr (1)

Consider j/-tan" tdl = tan"/-'[/dr—J'{ (//, (lan"/)j/dr}dl
[

|
{~tan 1 pt-+1-1
2 _"J- 1417 3
I
/ tan”
jlc/l+ I
147
rtanl | +lt' 4
2 —— Edl'l
o |
! 7 etan'r ¢ 1
:Jl-tan ‘rdr—|i—-——— —tan' }
] (2]

n n
=—| ==1+—
i)
_»l n_l T
2|2 4 2
From equation (1), we obtain
I:2|:£_l:|:£_]
4 2 2
Question 32:

f xtanx
secx+tan x

Answer
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Pat P -[ xtanx (]]

Secx+tanx

o] m-un(as) |,
0 | sec(m=x)+tan(s —\]|
| ~(m—s)tonx |

iy

=1= Jl ~(secx+ tan x} |

=(m—x)tanx
o = [rEEAY,
secx+tanx

Adding (1) and (2), we obtain

: mlanx
2/ = f : dx
' secx+tanx

sinx
=2 = Hf — _COSX__ .4y
sin x
+
COSX COSX

=sinx+1—1
::»ZI:Jt'l"sm\f -dx

| +smnx

. 1
=2[=n| l.dv—n ix
f‘ = -lT|+s'iu\‘“

=2/ =n[x ] —’tfl;iml‘ dx

=9r=1 —nr(scc‘ x—tan xsec.x)dx
=2/ =7 —x[tan x—secx]

=2/=7 —rt[lan T—SecT—tan U+sec()]
=2 =1 -n[0-(-1)-0+1]
=2/=1"-2n

= 2] =n(r-2)

Question 33:

(7 £ (x)ebe= " 7 (a=x)a)

2
—




[ [pe=11+[x =2+ }x=3[]ax

Answer

Let 7= [ [pe—1]+[x—2+[x~3[]ax

= 1= [|x=1|ds+ [|x-2fdv+ [ v 3

I=1+1,+1, sk 1)

where, 1, = ['|v=1|dx, I, = ['|x~2|dv, and I, = [ |x3|dx
1= [|x=1ldx

(x-1)z0forl=x<4

= f(}r—l)dx‘

g2 T
=3 :[A——xJ
b |
1

=1 ={8—4——+]}=
2

L= flx —2|dx

x=-2z0for2=x<dandx-2=0forl=x<2

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

)

9
3

.1': ) X"
=t = {E_r— —| +
) 2

Ji

; -.(3)
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L= .(‘ Ix— 3|d.\'

x—3=0for3<x<4andx-3=<0forl<x<3

wd= [ (3-x)dv+ [ (x-3)x

s 13 - 4
= ], = {3.\‘ < "—} {"_ ¥ 3_\}
2 2
1 3
= @

5 19

~
(SO R
o
J

3 dx 2 2
I ST e VIR
x(x+1) 3 3
Answer
Let/=[—~ -
x(x+1)
Also, let l 4.8, C

2 - = += = +
X - {.‘l:+ I) ¥ x.‘ ¥ -{—I
=1=dAx(x+1)+ B(x+1)+C(x")

= 1=Ax*+ Ax+Bx+B+Cx’

Equating the coefficients of x2, 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




=[—logx—l‘+log(1+l)}
1

X

[e(=1)-1]

(4) 1 2}
=log -==log +1
ogt}] 3 05[] |

, /
2
=]0g4—|0g3—]0g2+;
2
=log2-log3+—
o
:IQQ =
l3) 3

Hence, the given result is proved.

r.\'c ‘de=1

)

Answer

Let/ = f xe* dx
)

Integrating by parts, we obtain
Z 280
I=x|e'dx- L (x 2% {.\‘L/.\‘
jee f{[d_‘-‘ ))Jes;

= [.\‘e' ]:’ B _Ee‘clx
= ['\PJ ]:) = [e" ]::

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

[_ x'" cos* xdx =0

Answer

Let-l= [1.\'" cos’ xdx

Also, letf(x) =x"cos'x

= f(-x)=(-x)"cos* (-x) =—x"cos* x =—f(x)
Therefore, f (x) is an odd function.

.['./ f(x)dx=0

It is known that if f(x) is an odd function, then
. — -17 e -" - R
..l—rl.x cos xdx=0

Hence, the given result is proved.

', o | 2
I- sin” xdx =
) 3
Answer
n
Let/ = _[3 sin” xdx
]

X

- . 2 .
e I~ sin” x-sin xdx
)

= j’f (.1 —cos’ ,\')sin xdx

= I-’ sinx dx — I-‘ oS~ x-sin xdx
) 1
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Maths

Hence, the given result is proved.

X

3 3
[ 2tan’ xdx =1-log2
)

Answer
"
Letl = ‘[" 2tan’ x dx
]
T

X
I = Ej tan® x tan x dx = ZL*[sec:' x—1)tan x dx

n

=2 _[4 sec” xtan xdyx—2 J-J tan x dx
oA 1}

|

{tan ] +2 [I{J“COS\]l

|: og LOb —logcos 0]

\‘Iug — luglJ

=1-log2—-logl=1-log2

L

Hence, the given result is proved.

fsin‘l e

’ 2
Answer

Let I = fsin'[ X (I_\.
by J‘.Si“‘l x-1-dx

Integrating by parts, we obtain
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I |

I=|sin"'x:x| - |- - xdx

[ :|4) .E H

= v (=2x

=| xsin”' \T - X f—(—\) dx

SR
Let1—X2=t = —2x dx = dt
Whenx=0, t=1and whenx=1,7=0

T [.\'sin' 'I.Z 'lo j:_
4]

=sin”' (l)+[—\f ]

s
' xlll -

D | —

= [xsin

1

—y

Hence, the given result is proved.

fa' dx
Evaluate as a limit of a sum.

Answer
Let/ = _re:";‘d.x'
]

It is known that,

ff (x)ax=(b —a_)||!i_r’13%[f(a)+ fa+h)+..+ fa+(n- ﬂ)l?)]

b-a

Where, /1 =
£

Here,a=0,b=1, and_,f"(i_r) =t
_1=0 1

= h

1 1

fﬁ*“*dx = (1—0)|iml[4_f(n)+ F(O+h)+..+ f(0+(n- 1')1:')]

Bl

o 23k -Yn—Iph |
=11m—Ler+e“ o W J
L ]
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?~hh

- l ) -1k
=lim—| e” {I+e Y
n—o pp L

,]_ =7 "‘L
:I'mnl ﬁ{(e—)

=+ gy

=lim—| & -
- gy

L1
=lim—
H—o g N

| T
3
TR T L
=’ (e =1)lim| — || —
- A= | 3 -
k e " —1
(e 3
-e e —I] -
= lim| —2
3 iy -
e " —1

3
=& +E
3
1( 1]
=—| g ——
3\ e

j dx
X -
€ +¢ jsequal to

5 tan ! (e" )+ C

e 4, gt

1

y x
lim
H—e E" _l
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B. tan '(e ")+(‘
C. Iog(‘("—(? ")-+-C

D. log(e" +e ")*C

Answer
dx e’
Let / = j.—.‘d-": J i
e +e e +1
Also, let e¢" =t = e"dr=dlt
dt
[ = j’ ;
1+
=tan 't+C

= tan "(e" ) +C

Hence, the correct Answer is A.

cos2x
[ oosdn g

(sinx+cosx)
-1
A. Sinx+cosx

is equal to

+C

B. log|sinx+cosx|+C

C. Iog|sin X —COS _\'| +C

1

sinx+cosx)
D.

Answer




Class XII Chapter 7 - Integrals

Maths

cos2x
Let]=

(cosx+sin x]3
P e B

[ [Cos x—sin %1 e
(cosx+5in..\']'

COS X +sin x cmr—‘;in 7.)
= _[ dx
(cos x +sin 1)
B .r.o:-. x—sin w.
cos+ sin x
Let cosx+sinx=f = (cnﬁx—sin x)cir: dt
di
a= j-=
!
= logit|+C

= log|cosx +sinx{+C

Hence, the correct Answer is B.

£ fla+b-x)=f(x), then ‘E"‘."/.(x)d'\.is equal to

-‘””ff(b ey

a+h

b—a
- £;( )

a+b

5 3 f,f'(.\')dx

Answer

Let _r\/( )d\




I=["(a+b-x)f(a+b-x)dx ([ £
= 1= (a+b-x)f(x)dx

= I=(a+b j_f dx =

= I+1=( u+bj_/1'm

aZI(athj/' )dx

[a+b]I £ (x)dx

Hence, the correct Answer is D.

Question 44:

2x—1
tan '[ - Jcl,\
The value of ™ 1+x-x is

A 1
B. 0
C.-1
2l
D. 4
Answer
Let/ = ftan '( =] ]cit
0 \ T x—a
._ —(1-=x
:?f:rtan ! M dx
z 1+_r(1—.r).
=5 = J?[lzm" x—tan™ (1 —x'}:ld.x w1}

=g _[:[lan '(1-x)-tan '(1—1+x)}a’x
=% Je f[lan" 1-x)-tan™ (.1')]::&'
= I= _r[l.—_m 1-x)-tan™ (x }h’ ol 2

d\—j f a+b—\)d\)

[Using(l)]




Adding (1) and (2), we obtain

2] = f(tan" x+tan” (I-x)—tan™' (1-x)—tan™ _\-)d.\‘
—21=0

—1=0

Hence, the correct Answer is B.




