Chapter 7 - Integrals NCERT Exemplar - Class 12

7.3 EXERCISE
SHORT ANSWER TYPE QUESTIONS
Verify the following;:
1L sz L = x—log|(2x+3)2|+C
1. L.H. x
So S.= 13
= j 1- [Dividing the numerator by the
2x+3 .
denominator]
= jl.dx - 4J !
2x+3 x+2
2
3
3 = x-2log x+5 +C
E
2x +3

Q2.

Sol.

= x-2log +C = x-log +C

(Zx -4-3)2
2

[ nlogm=log m"]

= x—log|(2x+3)2|—log22+C

= x —log | (2x +3)* | +C; =RHS.  [where C,=C-log 27]
L.H.S.=R.H.S.

Hence proved.

J2x+3 dx=10g|x2+3x|+C

x? +3x

J-2x+3 dx

LHS.= |5

x° +3x
Put x> +3x =t
(2x +3) dx = dt
j% = log|t|:>log|x2+3x|+C=R.H.S.

L.H.S.=RH.S.
Hence verified.
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Evaluate the following;:

(x* +2)
A 2
Jx+1 * x+1)i2:§(x—1
2
X +2 © e
- d
Let -[x+1 g —x+2
—x-1
- J{(x—1)+—}dx " ®
X 3

1
—
—~

X
?—x+310g|x+1|+C

2
Hence, the required solution is x? —x+3log|x+1|+C.

66 logx _ 65 log x

o1 [So = 4
e4logx _eSIogx

eélogx —ESIng logx _ logx

Sol. Let I= .[—6410gX_e310gx -[ logx ~ logx
6 5
X’ —x x(x" —x 1

=j i 3dx=j (4 3 )dxz_[xzdxz—x3+C

Xt —x X" —x 3

Q5.
Sol.

Qe.

Sol.

1
Hence, the required solution is §x3 +C.
(1+ cos x)
[t

x +sin x
1+ cosx
Let I=J—_dx
X +sin x
Put x+sinx =t = (1+cosx)dx=dt

I = j%=10g|t|=log|x+sinx|+c
Hence, the required solution is log |x + sin x| + C.
J- dx
1+ cosx
dx dx [ 2 x}
let [= | — = | ————— .+ 1+ cosx=2cos” —
¢ J‘1+cosx J2c032x/2 2

1 1
= —J-seczfdx = —.2tan£+C = tan£+C
2 2 2 2 2

. L x
Hence, the required solution is tan 5 +C.
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Q7. Jtanzx.sec4xdx
Sol. Let I= J'tan2x.sec4xdx
= Jtanz x sec? x.sec? x dx=_..tar12 x (1 + tan? x).sec? x dx
Put tanx=+# ..sec®xdx=dt
1= [P+ 2)dt = [ +#*)de = [£ de+ [t dr
= 1t3 +lt5 = ltan3 x+1tan5 x+C
3 3 5

1 1
Hence, the required solution is 3 tan® x + 5 tan® x + C.

08 '[smx+cosx

)1+ sin 2x
sin x + cos x

Sol. Let 1= |

1/1+25mxcosx

(sin x + cos x)
= '[ = = dx
\/sin X + cos” x + 2 sin x cos x

sin x + cos x Jsinx+cosxdx
\/(SiHX+cosx)2 ~ Jsinx +cos x
= Jldx
=x+C

Hence, the required solution is x + C.
Qo. J 1+ sin x dx
Sol. Let I= J 1+sin x dx

= J (sin2£+ cos2£+ 2 sinﬁcos fj dx
2 2 2 2

2
Lox x
- J\/(SIHE+COSEJ dx = J‘(sm ; + cos — )dx

Jsinfdx+J.cos£dx = —2cos£+251n—+C
2 2 2

2(s1n£—cos j+C
2 2

Hence, the required solution is 2 (sin % - cos %) +C.

Q0. | \/;xﬂdx (Hint: Put v/x = z)
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X
= dx
SOl. I '[\/;+1
Put Vx =t = x=£ . dx=2t.dt
t2.2t.dt B r1-1
= | j—dt—z L L
t+1 t+1
|
=2 dt—2 —dt
t+1) (# —t+1
=2j( )( )dt—Zdet
t+1 . t+1
= 2((#? —t+1)dt —2|——adt
J( ) J.t+1
[ 2 }
= 2| ———+t|-2log|t+1
13 2 og [t +1]
r.3/2
=2 xT_§+ x}—210g|\/§+1|+c
=2 xf—§+ x—log|«/¥+1|}+C

Hence, I—2[%—§+ —log|\/§+1|}+c

Q11.

Sol. Let I—J a+xdx

a—x

a+x a+x a+x
-[11 xxa+x _J. (a—x)(a+x)

a+x a X
J\/idx=‘[\/mdx+jmdx

Let  I=1+L,

Now I, = Jde = a.sin_1£+C1

and L= J% dx

a —x
Put ?-x?=t=-2xdx=dt
x dx = ﬂ

-2
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Since I=1+1,

. x
= asin”!' =+ C, —Ja* —x* +C,
a
w1 X 2 2
I—LZSln — —a\ad —X +(C1+C2)
a

.1 X
Hence, 1= asin 1;—«/a2—x2+c [C=C,+C,)]
Alternate method:
a+x
I= dx
J a—x
Put X =acos 20

dx =a(-2sin 20) d0 = — 2a sin 26 46

+ 26
1= [ S22 (- 2a5in 20) do
4—acos20

J 1+ cos 26

.(—2a sin 20) d6
—cos 20

sin 20 40

_2J~ 2cos 0

2 sin®

cos’ 0
—2j .2 sin O cos 0 dO
sin® 0

—2aj . 9 2 sin6cosodo
sin 0

- 4aj cos0cosOdd = — 4:aj cos’ 0 do
J~1 + cos 20

d6 = - 2a[(1+ cos 26) do

Y Ul d0 + [ cos 26 de] Y [e +%sin 29}

a cos 20

1 X

= c0s 20 =20 = cos  — :>9—lcos x
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1 X
—acos ' = —\Ja* —x* +C
a
T . 41X
—a[——sm 1—}—\/ Z_x*+Q
2 a
—na L1 X
—— +asin ' = —Ja* - x* +C,
2 a
.1 X ma
asin 1——1/a2—x2+(C1——j
a 2
.1 X na
asin”!'= —Ja* —x*> +C [C=(C1——ﬂ
a 2
. -1 X 2 2
Hence, 1= asin” ——,/a" —x" +C
a

1/2 . 4
X Hint: Putx =z )
12. dx (
Q JA1+x3/4 " , ) S (2
x F+1)t t
SO]. Let I: J1+ x3/4 dx (_)ts(‘l_')tz
Put x=t = dx=4£84dt 7
243 #5
B -[1+t3 at = 4'[1+1%3 at
= 4j T t dt = 4[> dt - 4] & dt
| £l
T=1,-1,
2 £ 4 3
Now I, =4[fdt=4—+C =_x"+C
#2 3 3
I.=4 dt
2 It3 +1
Put P+1=z = 3£2dt=dz
1
2 dt = —dz
3
4cdz 4 4 |4
,= EJ._ = —loglzl+C, = glog|t +1|+C2
4
= 510g|(3c)3/4 +1|+C2
T=1,-1,
4 4
=§ﬁ“+Q—§mguﬁhq—g

%[xfm —log |(x)3/4 + 1H +C -G,
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Hence, 1= %[x3/4 —log |(x)3/4 + 1H +C [ C=C -G

7 dx
1+ 2 1+x% 1 1 1
Sol. Let I= dx = —dx = [=+1.—dx
R [
Putiz+1=t2
X
_—32dx=2tdt = d—§=—tdt
X X

1
= |t( td) =[P dt =-=F +C
1= JeC ran - -] ;
3/2
Hence, I=—l(i2+1) +C
3

J dx *
16 — 9x2
1=

Sol. Let

Q14.
_[ dx
J16 — 9x2

lJ- dx =1J- dx

3 f16 > 3 4)\2
— - X =x _xz
9 V(3)

1. 4 «x - dx . 21X
- = —~ _4+C |v|=—=—==sin —+C
3SlI’l 4/3 l: J‘ ’az _xz a :l
= 1sin_13—x+C
3 4
Hence, 1= %sin’lB—x+C.
Q5. [—2—
S 3t -2 ] )
t t
Sol. Let  I= | - | -
J3t -2t J_z(tz_tj
2
o a [Making perfect
= —-= aking perfec
2 \/— (t2—§t+%—%) square]
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1 dt 1 dt
=_2~[ 2 =_2~[ 2
(=272 9 _(1-2)
4 16 16 4
3
=%J‘ dt =L.sir11 4+C

143

= —sin C
NG
1 ._1(4t—3j
Hence, 1= —sin" | — [+ C.
V2 3

Qt6. -2

x+9
3x -1
Sol. Let 1= |

WJW RNEFT

I=L -1,

3x Jx
,/xz +9

Put ¥+9=t = 2xdx=dt

dx

Now I, = j

xdy = —dt
_—y—=—2f+q—3x+9+q

: dx = log v+ x? + 3|+ C,
dleoghr%J;;:;;L+C}

.o 1
{. va2+a2
log ‘x+\/x2 +9‘ +C,

L -1
=3 x2+9+C1—log‘x+1/x2+9‘—C2
=3 x2+9—log‘x+\/x2+9‘+(Cl—CZ)
Hence, I=3 x2+9—log‘x+,/x2+9‘+c
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Q17. _[\/5—2x+x2 dx
Sol. Let I= J\/5—2x+x2 dx = J‘\/xz - 2x+5dx

= J\/xZ —-2x+1-1+5dx (Making perfect square)

Jx =07 4 e - [Jox- 1P+ @7
- x;1 (x-12+(2) +§log‘(X—1)+m‘+C
[ = g e

1

- x2 x +1-2x+4+2log|(x—1)+ ¥’ +1-2x+4/+C
-1

- xT 3% —2x+5 +2log|(x 1) +yx? —2x+5|+C

Hence,
I= x;l x2—2x+5+2log|(x—1)+\/x2—2x+5|+C
x
18. dx
Q -1
x
Sol. Let I= dx
Jx4_1 dt
Put =t = 2xdx=dt :xdx—?
t—1
lJ. dt =—_[ lilog—+C
2442 _1q 221 t+1
1 1 —-a
dx=—1Io +C
{ xr —a? 2a gx+a }
1 x* -1
=—lo +C
4 %87
xr -1
Hence, 1= —log +C.
2 +1

(Put x*=1)

2 2
Sol. Let I= X dx = x—dx
Jl—x4 g J‘(1—x2)(1+x2)
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Put x? = t for the purpose of partial fractions.

t
Weget T
Resolving into partial fractions we put
t A N B
(1-tHA+t) 1-t 1+t
[where A and B are arbitrary constants]

¢ =A(1+t)+B(1—t)
(1-t)(1+t) 1-t)1+t)
= t=A+At+B-Bt
Comparing the like terms, weget A-B=1and A+B=0
1
Solving the above equations, we have A= 5 and B= D)
1/2 -1/2 _
1= jl_x2 dx+j1+x2 dx  (Putting t=x?)
1+
=l.io x—ltan‘1x+C
221 1-x| 2
1 1+ 1
= —log Y Ztanlx+C
4 1-x| 2
1+
Hence, I= llog a —ltan_1x+C.
4 1-x| 2

Q20. Jl/Zax —x? dx
Sol. Let I= J\/2ux —x* dx
= [J-(? =2ax) dx = |- (x* —2ax +a® - a?) dx
I I

'N— [(x—a)2 —az] dx = J'«laz —(x—a)* dx
_X-a o 0 ﬁ-—1(x_“)
== \as—(x—a) +251n . +C
2
{'.'j\/tf —x? dngxmz —x? +%Si1’l_1£+Ci|
a

_ 2 _
= xza\/az—(xz—Zax+u2)+%sin_1(x a)+C
a
_ 2 _
= xza\/Zax—xan%sin_l(x a)+C
a

10
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_ 2 _
Hence, 1= % 2ax—x2+%sin_1(x u)+C.
a
. -1
s - Xx
Q21. dex

sin"!x
Sol. Let I= Jm X
Put x =sin® = dx =cos0do
sin”!(sin 0)
- J(l —sin?9)*/%’
6.cos 6 d0 0.cos 0
- J(cosz 9)3/2 - J

| O 46 = [6sec? 0.4
cos” 0 I I

cos 0 d6

de

cos® 0

0.[sec?0.d0 - | (D(e).jsec2 0 d6) do
['.‘Ju.v dx :u.‘[v dx —J‘(D(u)J.v dv) dv +C]

I

= 0.tan 6 - [1.tan 0 d0
=0.tan 6 -logsecO+C

= sin_lx.\/lfix2 —log‘wll—x2‘+C

when x =sin 0

stan 0= and sec 0 = /1 — x?

1-x

Hence, 1= M—log‘wll —x2‘+ C

1ll—x2

(cos 5x + cos 4x)
22,
Q '[ 1-2cos 3x
5x +4x 5x —4x
cos 5x + cos 4x 2 cos 5 .Cos 7
Sol. LetI = J-ﬁ X = 3 dx
cos 3x 1_2(2&52795_1)
2
9x X 9x X
2cos—.cos§ 2cos7.cos§
- .[ dx = j—23i dx

1—4cosz3—x+2 3 -4 cos
2 2

11
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9x X 9x X 3x
2 cos ?'COSE 2 cos 7.cos E.C057
= _,[ 23x dx=—.[ 3x dx

4 cos 4cos33—x—3cos—
2 2

[Multiplying and dividing by cos 3%}

9x x 3x
2 COS —.COS —.COS —
= _.[ 2 32x 2 dx
cos 3.—
[ cos 3x =4 cos® x — 3 cos x]
9x X 3x
2 COS —.COS —.COS — 3y X
= —J 2 2 2 dx = —J2cos—.cos—dx
9x 2 2
cos7

A5l -3 e

- J(cos 2x + cos x) dx
[ 2 cos AcosB=cos (A+B)+cos (A-DB)]

1
—Jcos2xdx—jcosxdx = —Esin2x—sinx+C

Hence, 1= - [% sin 2x + sin x} +C.

sin® x + cos® x

Q23.
JAsian.coszx
. 6 6 .
sin” x 4+ cos’ x (sin
Sol. Let 1= [—5———dx = |
sin” x.cos” x

2 x)3 + (cos® x)3

dx

sin? x.cos® x

J(sin2 X + cos? x)3 —3sin? x cos? x(sin2 X + cos? X) I
sin? x.cos” x
[va®+ b= (a+Db)>—3ab (a+Db)]

(1)> — 3 sin® x cos? x.(1)
= J dx

sin? x cos? x

dx

sin? x cos® x

1 3 sin® x cos® x
= ,[ 2 2. T 2 7 |dx
sin“ x cos“x  sin” x cos” x

J1—3sin2 x cos® x

12
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s X COs X S X Cos™ X

1 1
= + -3 |dx
J.Kcosz x sin? x) }

= J(secz x + cosec® x — 3) dx

1 sin? x + cos? x
= J[ﬁ“”)d" = j(ﬁ—f”jdﬂf

= '[secz x dx + Jcosecz xdx — 3_[1 dx

=tanx-cotx-3x+C
Hence I=tanx - cotx-3x+C.

Q24. j m
Sol. Let - [=—— Ji . \/ﬁ

Put x?=t = 3 V2 dx =dt = X% dx =§dt

J\/ﬁ

3/2
-1 t 2 11 X
=§sm P +C=§sm QSTJ+C

3/2
Hence, 1= zsin_1 (E) +C.
3 a

o5 JCOSJC—COSZJCdx
Q25. 1-cos x )
Sol. Let 1= [“oX"T
1-cosx
DX+ 2x . (Zx—x)
2 sin .sin
2 2 d
= 5 X
2 sin” x/2 D bD_cC
+ —
*rcos C—cos D=2sin .sin }
2 2
.3 .
2 sin 3—x.sin X sin Sl sin 3(5)
= 2 2dx=_[ 2 iy J. 2 dx
2x . . X
2 sin SIn— sin—
2 2 2
3sin£—4sin3£
= 2 2 ix [sin 3x =3 sin x — 4 sin> x]
sin—

13
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5 X
sin — (3 4 sin® ) X
=.[ 2 2 dx=J(3—4sin2—)dx
2

. X
s —

= J[B—Z(l—cos x)] dx ['.'251n2§=1—cos x}

= J(3—2+2cosx)dx = J(1+2cosx)dx

=x+2sinx+C
Hence, I=x+2sinx+C.

Q2. | dx (Hint: Put x* = sec 6)
. - mt rru =
xw/x4 -1

x dx
Sol. Let

Put x> =secH
2x dx = sec © tan 0 d6

xdx = %secetanede
1 sec O tan 6

I=— do
2 sece\/secze—l
0 tan 6
_ jsec an =1j1de=le+c
secetane 2 2
So I=%sec_1 x> +C

1
Hence, 1= 5 sec 'x?+C,

Evaluate the following as a limit of sum:

Q27. j(x2 +3) dx
0

2
Sol. Let 1= [(x*+3)dx
Using the foromula,
b
[ fxydx = lim K f(a)+ f(a+h)+ f(a+2h)+..+ fa+n—1h)]
’ b—a

where hh =

Here,a=0and b=2

14
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2-0
h = sonh=2
n
Here, flx)=x*+3
f0)=0+3=3
fO+h)=(0+h?>+3=h+3
f(0+2h) = (0+2h)*+3=4h>+3

fO+n—1h) = (0+n—1h)* +3(n—-1)*h* +3
Now

2
[ +3)dx
0

— lim h[3+h2 +3+4h% +3+...+(n—-1)h* +3]

h—0

= llgéh[(3+3+3+...+n)+{h2 +4h? +...+(n—1)2h2}]

= limh[3n+ 0 {144 +...+ (n-1’}]

2 n(n-1)(2n - 1)}

= lim h[?m +
h—0 6

['.'1+4+9+....+(n—1)2:

= lim
h—0

) { , hnh - h)(Znh —h) }
2+

3
{3 o= 1)(2n 1)}

6
[3 2(2-0)(2x2—0)
6

2x2x%x4
_ [6_} )
3 3

6
26
Hence, .[(x +3)dx = —.
Q28. _[e dx
2
Sol. Let I = e dx
0

n(n—-1)(2n-1)

6 }

]

15
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b—a 2-0
Here,a=0and b=2 ... h= . =h= " sonh=2
Here flx) =¢*
fi0) =& =1
fO+h) =e’*=¢"
f(0+2h) :eO+2h:€2h
f(0+1’l l]’l) _6 (n-1)h _ (n Dh
Using J.f(x) dx
= hmh[f(a)+f(a+h)+f(a+2h)+ +f(a+n—1h)]
2
-, Jex dx = hmh[1+e v 4.4l Dh]
h—0
_ {1(6’”’1 1)}
= lim h| ———
h—0 e =1
"1
{.‘a+ar+ur2 I _ar - )}
r—1
nh 2
e =1 e -1 * 1
= lim 7 = =21 lime =1
=0 e¢" —1 1 x>0 X
Hence, I=¢*-1.
Evaluate the following;:
29.
Q Je +e
todx
Sol. Let  I=[———
, ¢ te
j dx todx B L e¥ dx
R Oez"+1 gt +1
e* x
Put =t = fdx=dt
Changing the limit, we have
Whenx=0 .. t=¢"=1
Whenx=1 .. t=e'=¢

16
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Q30.

Sol.

dt

s I=
12

+1

_e—

Hence, 1= tan le— g

/2

=[tan™" t]i = I:tarfl e— tan’l(l)] =tan 'e— Z

NCERT Exemplar - Class 12

tan x
—— dx
0 1+ m” tan” x
n/2
tan x
0 1+ m” tan” x
sin x sin x
2 — 2
A cos x w CoSs X
= J — dx = I 5 ) dx
0 5 sin” x ) Cos”x+m” sin”x
1+m- ——— 5
cos” x cos” x
/2 . /2 .
sin x cos x sin x cos x
:J 2 2_2dx=J. 2 X
o €os” x+m”sin®x 0 1-sin“ x+m” sin” x
2 .
A sin x cos x
B J1—sin2x(1—m2)
0
Put sinx =t
2 sin x cos x dx = dt

) dt
sin x cos x dx = ?

Changing the limits we get,

T
Whenx=0 .. t=sin?0=0; When x = 5

2£=1
2

t= sin

RET Y B
T 21— (1-mP)t
. 1} gt 1[log[l+(m* -1
S22l (m -1t 2 m? —1 A
1 5 log|m2|
= —— [log@+m?-1)-log ()] =
2(mz_l)[og< m’ —1)—log (1)] 20T
2
Hence, 1= 10g|m| _loglml

2m*> -1 m* -1

2
dx
31. | —
© ! Ja-1@2-%)
z dx
Sol. Let I= J—

|G- x)

17
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Q32.

Sol. Let I

Put 1+ x?

NCERT Exemplar - Class 12

2

=T dx =J‘ dx
142 — %% =2+ x 1\/—x2+3x—2
2
=J dx
- (% =3x+2)
f dx
= J [Making perfect
! \/— (xz - 3x +z—%+2) square]
=j‘ dx =‘2[ dx
-3 -
2 4 4 2
3\
2 X—3
=J’ dx _ Sin_l 2
(1Y 3\ 1
(G -6-3) 2

,11+x2 dt

=t = xdx=dt = xdx=3

Changing the limits, we have
Whenx=0 .. t=1
Whenx=1 .. t=2

Hence, 1

= === =20t =
zlﬁ 2 (1] 2-1
=J2-1.

Y
Q33. Jx sin x cos? x dx
0

18
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Sol.

Q34.

Sol.

Let I= Jx sin x cos® x dx ()
:
I= J(n—x) sin (1 — x) cos® (1 — x) dx
:
I= [(r—2x)sinx cos® x dx ...(ii)
0

Adding (i) and (ii) we get,

21 = J[x sin x cos® x + (m—x)sin x cos? x] dx

0
T

2 = Jsin X COS

0
n

2] = Jnsmxcos xdx = njsmxcos x dx

Zx.(x+m—x)dx

Put cosx—t = —sinxdx= dt = sinxdx=-dt

Changing the limits, we have

When x =0, t=cosO—1'Whenx—Tt, t=cosm=-1
-1

21-nj—t dt——njt dt

2l = njtz dt Uf(x)dx?jf(x) dx}
-1 a b
BT 1 1 2
2 H -x5+3)-(3)
_r
I= 3

1/2
J 1+x ),/1 x?
bet ) '[ 1+x ),/1 x?

Put X = sm 9
dx = cos 0 40
Changing the limits, we get
Whenx=0 ..sin6=0 ..0=0
1

Whenx=~ - sn=~ :0="
enx—2 S SIn —2 S —6

(Hint: Let x = sin 0)

19



Chapter 7 - Integrals NCERT Exemplar - Class 12

/6

[- J- cos 0 46
o (1+5sin?0)y1—sin’0
6 cos 0 d6 me o q
_ [ cosdd #

o (1+sin?6)cos® 3 1+sin20
Now, dividing the numerator and denominator by cos” 6, we get

1
/6 m /6 SeCZG
0 1 sin” O o sec 0+ tan” O
cos’0 cos’O
_ o sec’ 0 _ "jﬁ sec’ 0
01+tan29+tan29 02tar126+1
Put tan 0 = ¢
. sec?0de = dt
Changing the limits, we get
When 6=0 S t=tan0=0
When 0 = r b= tanE:L
6 6 3
_1/-.{5 dt zll/jﬁ it =l1/J_ﬁ dt
o 28 +1 2 tz+% 2 9 t2+(1)2
/\3 V2
11 ot P 143
=—X—F7—|tan " ——= =—ta V2t
2 1/&[ 1/\/5}0 2 L2
1 2 » } R )
=—|tan —=—-tan” 0| = — tan —
\/E{ V3 2 3
LONG ANSWER TYPE QUESTIONS
2
x
35. | ———dx
Q Jx4 -x2-12

x? x2
—  dx = dx
'[x4—x2—12 J’x4—4x2+3x2—12

2 2

Sol. Let I

= .[ 2,2 - 2 dx = J 2 - 2 dx
x°(x" —4)+3(x" —4) (x* =4)(x" +3)
Put x? = t for the purpose of partial fraction.
t

Weget (4 Zayt+3)
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t A B

t = +
-4)t+3)  t-4 t+3
[where A and B are arbitrary constants]

L

" _A(t+3)+B(t-4)
(t-4)(t+3)  (t—4)(t+3)
= t=At+3A+Bt-4B

Comparing the like terms, we get
A+B=1 and 3A-4B=0

= 3A =4B

_4p

4 3

Now §B+B=l

3 4 3 4
_ = = — = —X—=—=
B=1 B 7andA 35777

s A= 2 andB=2

0, —7ar1 =5

A X
h j(x2 —4)(x* +3) =
=é_[2;dx+éf ! dx

74?4 79 %% +3

4 1 3 1
= ;I—xz oy dx +;j—x2 () dx

301
et B SV
77 ox2 Blxi2 7 B
1 x=2| 3. . «x
= =1 +—t —+C
7% 2Ty

x=-2| 3.

1 X
Hence, 1= =1lo +—tan  —=+C.
7 8 7 Ng]

4 1 x—-2
= —x——Ilog

12X
V3

x+2

x2

d
(x* +a*)(x* + b?) *

x2

dx
(x* +a)(x* + 1)
Put x* = ¢ for the purpose of partial fraction.

Q36. Evaluate: J.

Sol. Let  I=]

We get ——————
8 (t +a®)(t +b?)
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Put — 5 =2, B
(t+a®)t+b*)  t+a® t+b2
- t _ A(t+b%) +B(t +4%)
(t+a*)(t +b?) (t +a®)(t +b?)
= t = At + Ab® + Bt + Ba?

Comparing the like terms, we get
A+B=1 and Ab+Ba’=0

-a
- —B
_ 22 v’
- B+B =
2 — B 42
B[—2+1) =1 = B( Ea g
b2 —a b2 az
= B= e and A= — Xb2—a2 = R
2 2
a -b
o AEE ity

Jz 2x2 5 dx
(x“+a”)(x"+b°)
2 2
S J. 1 dx — b J‘ 1 dx

a? —v* x4 a? a? —b* ) x4 p?
az 1 1 X b2 1 -1 X
== 2><—tar1 ——= 5 gdan T —
a- - a a a° -b b
_ b _
== 2’tnl—— 5 2t.a1r11—+C
a--b a a -b

Hence, I= %[atan_ E—btar1_1£}+C
a--b b

T
Q37. Evaluate: I% dx
sin x

x
—dx (1
1+sinx @

nox dx {using‘ﬂ[f(x) dx=j‘f(a—x) dx}
0 0

1+ sin (n —x)

Sol. Let 1

m—Xx

dx ...(ii)

Il
Ot 3 O—3 O —33 o

1+sinx

22



Chapter 7 - Integrals NCERT Exemplar - Class 12

Adding (i) and (ii), we get

Y
L | B
0 I+sinx 1+sinx
Y + _ T
e e
0 1+sinx 1+sinx
x ]‘- 1.(1-sin x)
_n-o[1+smx 0 (1+ sin x)(1 — sin x)
g 1_ _
= nJ-—s‘mzx dx = n_[—smxdx
01—sm x n cos”x
g
= nJ sin x dx=nj(sec2x—secxtanx)dx
0 cos? x  cos® x 0
= m[tan x - sec x]S:n[(tann—tan 0) — (sec T — sec 0)]
2I=n[0-(-1-1)] =n(2)
I=mn
Hence, I = .
. 2x -1
Q38. Evaluate: J' X
(x —=D(x+2)(x—-23)
2x -1

Sol. Let I= J X
(x—=D(x+2)(x—-3)

Resolving into partial fraction, we put
2x -1 A B C
= + +
(x-Dx+2)(x-3) x-1 x+2 x-3
= 2x-1=A(x+2)(x-3)+B(x-1)(x-3)+Cx - 1)(x +2)

putx=1, 1= A@)-2) =>A=—%
putx=-2, 5= B(-3)(-5) :>B=_%
putx =3, 5= C(2)(5) :>C=%
. J 2x -1
e na+E-3 "

1

= —— de—lj‘—dx+—J‘ L dx
67 x-1 3x+2 27x-3

—%log|x—1|—%log |x+2| +%log|x—3| +C
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= —loglx—11"% —log (x +2)"* +log (x - 3)* +C

2x -1 x-3
Hence, = .
enee j(x—1)(x+2)(x—3) x 10g[(x—1)1/6(x+2)1/3]+c

-1 1+x+ x2
Q39. Evaluate: Ieta“ * [—] dx

1+ x?
a1+ x+ 22
Sol. Let I= Jeta“ x(x—zxj dx
1+x
Put tan'x=t = 5-dx =dt
+x

= Jet(l + tan f + tan? t)ydt = J'et(sec2 t+tan t) dt
Here f(t) =tan't
f(t) = sec* t
= . fith=e'tant=e™ ¥ x+C

[ [e [£) + f/(x)] dx = e f(x) + C]

tan™'x

Hence, 1= ¢ x+C.
. x
Q40. Evaluate: J.sm ! dx (Hint: Put x = a tan® 0)
a+x
. x
Sol. Let I= Jsm ! dx
a+x
Put x = atan® 0

dx =2atan 0 .sec® 0 .do

tanZ 0
1= Jsin’1 aa—n2.2utan6.sec26d9
a+atan® 0

tan©
= Jsin_lmla tan 0.sec 0 d0

B Ja seco

sin ©

0
= Jsin’1 cols .2a tan 0.sec’ 0 doO

cos 0
Jsin_l(sin 0).2a tan 8.sec” 6 d0

2ajetane.sec2ede
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Q41.

Sol.

2

2

:ejtan 6.5ec>6 d0 — [ D(6). [ tan 6.sec” 0 deﬂ

[ 2 1.tan?0
2 e‘tan G_J an 0
L 2 2

2
- 24|00 e—lj.(secze—l)de}
T2 2
2
- 24|00 9—%(tane—9)}
r 2
- 240120 e—ltan6+;6}

o -1t B
a 2a 2
=a[£tan_1\/g—\/£+tan_l\/g}+C

a a a a

Hence, I= a[ﬁtan_l\/g—\/g+tan_l\/£}+c.

a a a a

m/2 J1+ cos x
—  _dx

Evaluate:

3 (1 —cos x)5/2
m2 - 1+ cosx /2 \/2c052 x/2
Let 1= [——cpde= [ o
3 (1—cos x) 3 (2sin x/2)
“./[2 J2 cos x/2 n-/[Z cos x/2
- 7t/3(2)5/2 sin® x/2 - n/3 sin’ x/2
1 X
Put sins =t = ECOSde=dt:>cos%dx=2dt
Changing the limits, we have
b . T 1
Wh =—, sin—=t . ==
enx =~ 6 21
P i
Whenx=5/ sz—t t__2
1 My D[ __1[1 132
I=Z><2J—5=E>< " 12 =—Z| =1
1/2 £
- —l - ——[4 16]
s\
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3

1
= —=X(-12)=—
8 ( ) 2

Hence, 1= é
2
Q42. Evaluate: .[e_ 3 cos® x dx

Sol. Let I= Je_HB" cosI3 x dx

= cos® x.Je_ 3 dx — J(D(cos3 x).‘[e_ 3xdx) dx

—3x

3 e ) e—3x
= cos” x. —j 3 cos” x.(— sin x). dx

-3 -3

1 _ . _
= ——e ¥ cos3x—jcoszxsm x.e” 3% dx
1 _ . . _
= ——e cos3x—J-(1—sm2 x) sin x.e” %" dx
3
1 _ . _ . _
= ——e ¥ cos3x—js1nx.e 3x dx+J-sm3x.e 3% gy
i

I
1 _ ) _ . _
= ——e ¥ cos3x—js1nx.e 3% dx +sin’ xJe 3% dx

- I(D(sin3 x).[ e‘s"dx) dx

- 3x
1 _ . _ .
= ——e 3"cos‘°’x—jsmx.e 3 dx + sin® x.
3 - e—3x
—JBsinzx.cosx. 3 dx
1 _ . _ 1 _ .
= —ge 3Xcos%c—jsmx.e 3"dx—§e 3% gin® x
+Jsin2xcosx e 3% dx
_ . _ 1 _3y .
= ——¢ 3"cos3x—J‘smx.e 3 gy — = ¥ sin’ x

+ J(l — cos® x)cos x.e” " dx

1 -3x —3x
[= ——e ¥ cos’x - sinx.e —Icosx.e
3 3 3

1 _ . _ _
—ge 3x.51n3x+fcosx.e 3"—Jcos3x.e 3 dx

1 _3 .
[ = ——¢ *cos® x+sinx.

1 s 5
—ge xsm3x+_[cosx.e Y1
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—3x —3x -3x
e 3 .3 ] . e e
2] = 3 [COS xX+smn” x]—| sin x. —J-COS X.

dx

+Jcos x.e” %% dx

-3x

) 1 . _ 1 _
|:COS3X +sin® x] + 3 sinx.e ¥ —gjcos x.e 3 dx

+ Icosx.e_3x dx

2] = e |:COS3 x +sin® x] + lsinx e 4+ gJ‘cosx e dx
- -3 3 ' 3 '

Now, put

2
I = g_l.colsx.e’ug’x dx

cos x.J‘e* 3y — J(D(cos x) .J‘e* 5 dx) dx]

e—3x ] e—Sx
COS X. —J.—smx. dx
3 3

—3x
¢ —1J‘sinx.e73"dx
3 3

COos x.

WIN WIN Wi
r 1

I
[
I

0

o

2]

=

x

-3 —%J.sinx.e’sx dx
9

-3x -3x
= —zcosx.e_3x —E sinx.e —J.COSX.e dx
9 3 3

I = —gcos x.e % +£sin x.e” % —ijcos x.e% dx
1 9 27 27
L = —gcos x.e +£sin x.e” —l.zfcos x.e”% dx
1 9 27 9 3
I = —Ecosx.e’3" +£sinx.e’3x -=1
1 27 9
1 2 -3x 2 -3x
I,+=I, = —=cosx.e > +—sin x.e
1 9 1 27
104, _ —Ecosx.e‘3x +£sin x.e
9 27
[ = ——cosx.e” ™ +isin x.e
1 10 15
1 =3x [ o34-3 3 1. -3x 1 -3x
So 2= —3¢ [sin® x + cos x]+§smx.e —qgcosx-e
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+ lsi1r1 x.e ¥
15

1 _ . 1 . _ 1 _
I= —ge 3gin3 x +cos® x] + —sinx.e 3"—%cosx.e 3x

+Lsin x.e ¥
30

1 —3x[ 3x 3x

——e
6

. 3 3 1. - 1 -
sin” x +cos x]+gsmx.e —%cosx.e

-3x -3x
[sin 3x —cos 3x] + 3¢

[sinx—Scosx]+C

-+ sin3x =3 sin x — 4sin® x
cos 3x =4 cos® x — 3 cos x

—3x 3 —-3x
[sin 3x —cos Bx] +

Hence, I = [sin x — 3 cos x| + C.

Q43. Evaluate: J. tan x dx (Hint: Put tan x = %)

Sol. Let 1= [(tanxdx

Put tanx = 2

2t dt 2t dt 2t dt
sec?xdx =2tdt = dx= = :>dx=1+t4

sec’x 1+tan’x

t.2t 2t
I= dt = dt = dt
-[1+1f4 J1+t4 jt2+l
2
[Dividing the numerator and denominator by ]
1 1
1+5+1-—
ot oy
- | —
t +t—2+2—2
i 1
t t
- [— dt + : dt
t2+t—2—2+2 t2+t—2+2—2
1 1
1th2 ~
= | dt + | dt
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1 1
1+ 2
Put Il=_[ 2t dtand I —_[ 1V
(t—fj +(V/2)? (t+7) — (\2)?
I=10+I,
1+l2
Now I, = - dt
(t—fj +(+2)?
1
Put t——=u
t
(1+tl2)dt=du
du 1 1
I =—tan —+(
1 '[u2+(«/§)2 2 V2
1
t—— 2
1 -1 t ]. _1t -
= —tan  ——+C,; = —=tan C
2 NN} V2 !
1t 1 tanx -1 N
= —tan | ————
2 V2. Jtan x !
-
Now I2=.[12—tdf
(t+}) -er
1 1
Put t+?=v = (1—t—2)dt=dv
_[ dv 1 o |v—x/—|+c
(2 242 Plov2|
. t+1—«/§‘
= log L +C,

L o £ V241
T 22 t+x/—t+1|

~ 1 1 tan x — x/_qltanx+1|
- 22 8 tanx+\/—,/tanx+1|
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Q44.

Sol.

So I=1+1,
I 1 tan-! tanx—1 N 1 lo
. -
2 \/2 tanx | 22 8
|tanx—\/2tanx +1| £C+C,
|tanx+\/2tanx +1|
H I 1 tan~! tanx—1 N 1 lo
ence, = —=
2 J2tanx | 22 8
|tanx—\/2tanx +1| e
ltanx++2tanx +1|
w2 dx
Evaluate:
'(|). (a* cos® x + b? sin® x)*
(Hint: Divide Numerator and Denominator by cos® x)
/2
dx
Let 1= |

0 (a* cos® x + b* sin? x)*

Dividing the numerator and denominator by cos* x, we have
/2 4
sec” x
I= J 5 dx
0 (az cos’x  b?sin® xj
cos? x cos? x
2
™2 sec? x.sec? x ™2 (1 + tan? x) sec? x
_—— —dx =
2,12, 2.2 2 12, 2.2
o (@ +b” tan" x) o (a° +b” tan” x)
Put tanx =t = sec’x dx =dt

Changing the limits, we get

Whenx=0, t=tan0=0
T T

Whenx=E, t=tan —=-co

=3

1+
I= J 2 2,212
o(a” +07t%)
Put #* = u only for the purpose of partial fraction

1+u B A N B
(a* +b*u)? - (@* +b%u)  (a® +b*u)?
1+u=A@®+bu)+B
Comparing the coefficients of like terms, we get
1
P*A+B=1 and ’A=1 = A= )

2 b2_2
Nowa2.bi2+13=1 =>B=1—Z—2= bZ”
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2 2 o0

I_]" 1+t _1]" uf dt
= 2 12 72 22t 2 2, 12,212
o (a +0°12)? 04 +b b™ 5 (@ +b7t7)

~ 1; a0 —a2]° dt
bZObz(a2+t2j bz 0({12+b2t2)2
B2

1 [ 1 tr bz—az(n 1)
= —3 tan " — + > — 37
ab a/b |, b 4 a’b

1 1 bz—[lz( T )
= —|tan "o —tan 0 |+ ———| ——
ab3|: J b? 4a%b

1 n =nb*—d® T T b®—a

— =t = +—.
ab® 2 4 PP 2a° 4 P

_n{2a2+b2—u2}_£(a2+b2j
- 4’ ] 4\ 2

n(a® +b?
Hence,I = Z {137

2

1
Q45. Evaluate: '[xlog [1+2x] dx
0 4

Sol. Let I= Jx log |1+ 2x| dx
0 11 I

x? o1 1.2 x?
{Iog|l+2x|(—ﬂo —J. m; dx

- [x log (1+2x)], j1 S
= —[Iog 3—0]—5)‘(%—11/229()&
=—log3— jxdx+ _[1 e dx
e 2] e

%log?)—— 1-0]+ j1dx——j—

1
E IOg 3— Z + Z[X]O —Zz[log|2x + 1|]0
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1 1 1 1
“log3—=+=——=[log3-0
S log3— + —[log3-0]

1 1 3
—log3—-—1log3 = —log3
2 87T 087 T 508
Hence, 1= SlogB.

T
Q46. Evaluate: '[x log sin x dx
0

Y
Sol. Let I= Jxlog sin x dx ()
:
= J(n—x) log sin (7 — x) dx
0 , ]
using [ f(x) dx = [ f(a-x)dx
0 0
I= J(n—x) log sin x dx (i)

Adding (/) and (if), we get
T

21 = j[(n - x)log sin x + x log sin x| dx
0

T
2l = '[Tt log sin x dx

/2 a a2
2] = 2nJ log sin x dx {.'J.f(x) dx=2j f(x)dx
0 0 0
/2

I=m= J. log sin x dx ...(1ii)
0

/2
I= TI:J logsin(E—xjdx
0 2
/2
I= nJ. log cos x dx ..(iv)

0
On adding (iii) and (iv), we get
/2
2l=m j (log sin x + log cos x) dx
0

™2 ™2 1og 2 sin x cos x
2l = njlogsinxcosxdx =1tjf x
0 0
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/2 /2
2l = nJ. logsin2xdx—nj log 2 dx
0 L
Put 2x=t = 2dx=dt =>dx=?
T /2
2l = njlog sint dt — w.log 2 j 1 dx [Changing the limit]

0 0
21 = 1-mn.log 2 [x]}? [from eqn. (ii)]
2
T
2[-1= 2 log 2
e
° ~ 2 %
/4
Q47. Evaluate: J log |sin x + cos x| dx
s
Sol. Let = j log [sin x + cos x| dx ..(i)
-n/4
/4
. (n w T T
= J. log | sin (————x)+ cos (————x) dx
9 4 4 4 4
b b
{ jf(x) dx = Jf(u+b—x) dx}
a a
/4
= j log | sin (—x) + cos x | dx
—-n/4
/4
= J. log | cos x — sin x | dx (7))
-n/4
Adding (i) and (i7), we get
/4 /4
2] = J. log | cos x + sin x | dx + J log | cos x —sin x | dx
—n/4 —n/4
n/4
= J log | (cos x + sin x) (cos x — sin x) | dx
—-n/4
/4
= J log | cos” x — sin’ x| dx
—-n/4
/4
2l = j log cos 2x dx
—-n/4
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/4
2[=2 _[ log cos 2x dx
0

/4

I= j log cos 2x dx
Put  2x =0 t = dx= %
Changing the limits we get
Whenx=0 ..t=0; Whenx=£

n/2
I= —Ilogcostdt

/
J. 0g cos (—— tj dt
0
/2

I=— | logsintdt

PJ N | ha

N

0
On adding (iii) and (iv), we get,
n/2

2= — .[ (log cos t + log sin t) dt

/2

= 21=—_[logsintcostdt
2 0
1“/210g251ntcost

= 2[=— | —————dt
2 0 2
1 /2

A | (log sin 2t - log 2) dt
0

/2 /2

= 41 = Ilogsin2tdt—jlog2dt
0 0

Put 2t=u = 2dt=du = dt=d7”

/2

41 = —Jlog sin u du — j log 2 .dt

N a

NCERT Exemplar - Class 12

2 [ feodxe=2f f(dx if f(-x)= f(x)
—-a 0

...(ii)

..(iv)
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/2
N 4] = 1 X 2 j log sin u du —log Z[t]n/z
2 0
/2
= 41 = Jlogsmudu—logz -
= 4] = 21 5 Iog 2 [From eq. (if)]

2] = log 2 I=—1o —1
= = - og = 1= g
H I=—lo —1

ence, gz.

OBJECTIVE TYPE QUESTIONS

Choose the correct option from given four options in each of the
Exercises from 48 to 58.

cos 2x — cos 20

48, | ——
Q '[ cos x —cos 0

(a) 2(sin x +x cos 6) + C (b) 2(sinx —x cos ) +C

(c) 2(sinx+2xcos0)+C  (d) 2(sinx—2xcos 0) +C
cos 2x — cos 26
1= [—————d

dx is equal to

Sol. Let x

COos x — cos 0
J(2cos x—1)—(2cos*0-1) 0
Ccos x — cos 0

2cos?x-1-2cos?0+1
=J dx
Ccos x — cos 6

J-Zcos2x—2c0529 _ZJ-cos x — cos> de

cos x —cos 0 Ccos x —cos 0

_ 2J~(C05x+cos 0) (cosx — cos G)d

(cos x — cos )
2 j(cosx + cos 0) dx

I=2(sinx+cos6.x)+C.
Hence, correct option is (a).

Q4. [ dx i 1t
" Jsin(x—a).sin (x - b) ° O

sin(x — b)

—|+C
sin (x — a)

(a)sin (b—a) log

sin(x — a)

(b) cosec (b—a) log sin (x —b)

+C
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sin(x — b)

(c) cosec (b—a) log |— +C
sin (x — a)
. sin(x — a)
d b—-a)log|— +C
(d) sin (b—a) log sin (x— b) +
dx
Sol. Let I= J

sin (x —a).sin (x — b)
Multiplying and dividing by sin (b —a) we get,

B 1 J- sin (b —a)
~ sin(b—a)? sin (x — a).sin (x — b)

B 1 j sin(x+b—-x—a) i

sin (b —a) ¥ sin (x — a).sin (x — b)

_ 1 J-sin[(x—a)—(x—b)] i

sin (b —a) ¢ sin (x — a).sin (x — b)

_ 1 J-sin(x—a)cos(x—b)—cos(x—a)sin(x—b) ”
sin (b—a) sin (x —a).sin (x—b)

B 1 Isin(x—a).cos(x—b)_Cos(x—a).sin(x—b)

sin (b—a)

B 1 J cos (x —b)  cos (x —a) i
~ sin(b—a)?| sin(x—b) sin(x —a)
1
= mj[cot (x = b) - cot (x — a)] dx
1

= —————[log sin (x — b) - log sin (x —a)] + C

sin (b—a)

|sin (x - b)| ic

sin(b—a) |sin(x—a)|

sin (x — b)

I = cosec (b—a).lo +C

sin (x —a)
Hence, the correct option is (c).
Q50. Jtan_1 Jx dx is equal to

@+ tan 'Vx —Jx +C (b)xtan ' Vx —Jx +C

sin (x—a).sin (x—b) sin (x—a).sin (x—b)

(©)vx —xtan ' Jx +C (d)Vx —(x+1) tan ' Jx +C

Sol. Let I= _[tarf1 Jx dx
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Put ¥ =tan® = x=tan20 = dx=2tan 0 sec?0 do
I= '[tan_l(tan 9).2tan95ec29d9=zje,tan 0.sec’ 0 do

- 2[e.jtan 6.sec” 0.0 — [(D(0). [ tan 6 sec 0 do) de]
Let us take

I = Jtane sec? 04O
Put tan 6 =+ = sec®?0 dO=dt

1, 1, 5
Il=Jtdt=Et = tan” 0

I- 2[9.1tanze—j(1.1tan2 9) de}
2 2
= 0tan’0— [tan’ 0.0 = O tan’ 6 — [(sec’ 6 - 1) dO
ftan’@—(tan®—-0)+C=0tan’O—tan O+ 0+ C
[=tan 'Vx.x—Jx +tan ' /x +C
= (x+1)tan 'Vx —Jx +C

Hence, the correct option is (a).

2
Q51. Je" ( 1- x2 ) dx is equal to

1+x
e’ -
C b +C
(ﬂ) 1+x2+ () 1+x2
e’ s
— +C d) ——+C
© (1+x2)2+ @ (1+x%)?

1+x

1—x\2
Sol. Let 1= e’ 2J dx
I

1422 -2x (1+x2) 2x
N dx = Ex - dx
| (1+x%) } I [(sz)2 (1+x%)?

_ Je" 1 - 2x2 . dx
[ 1+x (1+x7)

o - 2x
1+ SOy
Using [e*[f(x)+ f/(x)]dx =¢* . f(x) + C
. ! 5-+C= ¢ 5>+C

1+x7) 1+x
Hence, the correct option is (a).

Here f(x) =

I=c¢
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Q52. J(4 2478 dx is equal to
1 1) 1 1)7°
4+ +C —|4+—| +C
()Sx( xj () 5( xz)
(©)—(1+4)°+C () i(i+4j_5+<3
¢ 10x( ) 10\ x?
9 9
x X 1
Sol. LetI=Imdx=J N 1 6dx=_[ ) I e dx
X (4+2j X (4+2)
x X
1 -2 dx 1
Put(4+x—2)=t = x—3dx=dt = x—3=—5dt
1 pdt
b 5
=—lx—lt5+C=it5+C=i(4+%) +C
2 5 10 10 x
Hence, the correct option is (d).
dx 5 _1 1
53. If | —————=alog({l+x“|+btan " x+—=log|x+2/+C
Q J(x+2)(x2+1) g1+ 5 logfx+2)
then
1 -2 1 -2
= — = — :—,b:_
@)« 10 b= T
2 1 2
= - — = — :—,b:—
(c) a 10'b 5 (d) a 0 5

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

Let us resolve the given integrand into partial fractions
1 _ A N Bx+C
(x+2)a+1) (x+2) (*+1)
1=A@*+1)+(x+2) (Bx+CQC)
1= Ax*+A+Bx®+Cx +2Bx +2C
1=(A+B)x*+(C+2B)x+(A+2QC)
Comparing the like terms, we have

Put

A+B=0 ..(1)
2B+C =0 ...(i)
A+2C=1 ...(ii)

Subtracting (i) from (iii) we get
2C-B=1 .. B=2C-1
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Putting the value of B in eqn. (i7) we have
22C-1)+C=0=4C-2+C=0

5C=2 .C-=
- .. _5

5
1 1 2
1 5 “5°*s
J > dx = dx + 2—dx
(x+2)(x" +1) (x+2) (x*+1)
-2
=1j ! dx—lj x2 dx
57 (x+2) 57 (x +1)
1 1 1 X 2 1
== dx —— dx +— dx
5j.x+2 5'[x2+1 5Ix2+1
=1j 1 dx—i 22x dx+g.[ 21 dx
5/x+2 107 x° +1 5 x% +1

I= llog|x+2| —llog|x2 +1|+Etan_1x+C
5 10 5
Putting the given value of I

alog|1+x2|+btan_1x+élog|x+2|+C
1 1 2
= glog|x+2|—ﬁlog|x2 +1|+gtan 'x+C

1
..a——ﬁ and b= 5

Hence, the correct option is (c).

x3
Q54. Jx+1
2 3 2 .3

(a) x+%+%—log|l—x|+C (b) x+%—%—log|l—x|+C

dx is equal to

2 .3 2 .3
© x—%—%—log|l+x|+C ) x—%+%—log|l+x|+C
2
Sol. Let I=J dx
x+1
) 1 x3 x2
= -x+1- dx="— " -
I J(x x P Lra log|x+1|+C

2 .3
= x—x—+x——log|x+1|+C
2 3

Hence, the correct option is ().
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X + sin
55. dx is equal to
Q J‘1+cosx 4
(@) log|1+cos x|+C (b) log|x+sinx|+C
X
(o) x—tan§+C @) x.tanEJrC
+si
Sol. Let I= [~ """ gy
1+ cos x )
=.[ al dx+J Sy dx
1+ cos x 1+ cos x

X X
X 2 sin E Ccos E
J p dx +j 7 dx
2 cos? = 2 cos? =

1
= —Jx.sec2 fdx + J.tanfdx
2 2 2

- 3] xJsec S - (Dt fsec? S ax |+ franZax

1
= —[x.Z tanf—JZ tanﬁdx}+'|‘tan£dx
2 2 2 2
= xtanf—jtanfdx+Jtan£dx+C
2 2 2

I= xtan£+C
2

Hence, the correct option is (d).

3
Q56. Ifj - dx =a(1+x*)*? + by/1+ x> + C, then
1 1
=—,b=1 b =__/b=1
(a)a 3 (b)a 3
1 1
= — — = — d =_/b=_1
©)a 3,b 1 (d)a 3

3
Sol. Let I=_[ X dx
111+x2

Put 1+x’>=t = 2xdx=dt = xdx=%

-[\f j— dt = jﬁ dt —%It‘l/z dt
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Q57.

Sol.

Q58.

Sol.

; 3(t)3/2 .2ﬁ+c=§(1+x2)3/2—,/1+x2+c

But I=a(l+x?)*? +b1+x* +C
1
Comparing the like terms we get, 1= — and b=-1
Hence, the correct option is (d).
n/4

dx .
7n/4m is equal to
(@)1 (b) 2 (c) 3 (d) 4

Let  I= i d_x

1 + cos 2x
/4 /4
o x 1 j eczxdx=l[tar1x]f/4

2 cos’x 2 i 2 /4

- l[tanf—tan(—ﬁﬂ “lper)=2xa-n
2" 4)] 72 2

Hence, the correct option is (a).
/2

J. JJ1—sin 2x dx is equal to
0
(@) 242 ) 22+1) () 2 d 2(2-1)

/2 /2
Letl= J. 1—sin 2x dx = j \/(sinz x + cos? x — 2 sinx cosx) dx

/2
= J.«/smx—cosx) dx = j+(smx—cosx) x
n/4 TE/Z
= J —(sin x — cos x) dx + j (sin x — cos x) dx
0 /4
n/4 /2
= J.(COSX—Sil'lx)d.X‘F J.(sinx—cosx)dx
0 /4

/4 . /2
o T [~ cos x —sin x]n/4
i

= Ksin£+cos£j—(sinO—cosO)}—[ Cos£+sin—)
4 4 2 2

( T nﬂ
—| cos—+sin—
4 4

[sin X + cos x]
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—_

g oo s

(--3)-30
= %—2:2&—2:2(\/5—1)

Hence, the correct option is (d).
Fill in the blanks in each of the following Exercises 59 to 63:
/2 )
Q59. J. cos x.e*"*dx is equal to

0 /2

Sol. Let I= J cos x.eSM ¥ dx
0

Put sinx=t = cosxdx=dt

When x =0 then t =sin 0 =0; When x = gthent:singzl
1
I= Jet dt=[et](1) =('-e")=e-1
0
Hence, I1=¢-1.

J' x+3 exdx
(x +4)* -

Q60.

x+3 x+4-1
2.6 x=-[—2.
(x+4) (x+4)

X+4 1 T I i
_J{(x+4)2_(x+4)2}e dx_f{x+4 (x+4)2}e ax

e* dx

Sol. Let I= J

Put LN — —dx = dt
x+4 (x+4)
1
Let = s flx) = -
e f0= g SWE e

Using _[ex [f(x)+ f'(x)]dx =¢* flx)+ C
I=¢". ! +C

x+4
eX
Hence, 1= +C.
x+4
| T
6l. If | ———dx=—, thena=
Q J1+4x2 8

0
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s
%1Gmmmmj dx = =
1+ 4x? 8
1¢ 1 e 1
= —'[ dx i = J dx:E
49 2 8 Ty 2
R (7) +x
1 “ 2
— | ta -1 - -1 1 =£
= 1/2[ 1/2}0 = Z[tan a—tan 0] >
b
= tan'20=" = 2g=tan— = u=1 = a=%
Hence, the value of 1 = =
sin x
62, |——mdx=___ .
Q J3+4cos2x _
Sol. Let I= JLgdx
3+4cos” x
Put cosx =t
—sinxdx =dt = sinxdx=-dt
1 dt 1 dt
b= j3+4t i E Rt oy
— 4+t (\/gj 2
4 o)

- —%x \/51/2 tan_l(\/gt/ZJ—i_C

! tan”™ (2t)+C L tan_l(zcost+C
23 V3 23 V3
Hence, 1= 2\/_ tan” 1(% cos x) + C.
Q63. The value of j sin® x.cos? x dx is

-
T

Sol. Let I= J- sin® x.cos? x dx

—-T

Let f(x) = sin® x cos® x

fl=x) = sin®(— x).cos? (- x) = — sin
T
. j sin® x.cos? x dx is an odd function

T 1=0

3x cos’x = - flx)
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