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Chapter: 7. Integrals
Exercise: Miscellaneous.
1. Find the integral of the function jﬁdx
Solution: The given integrand is ” 1x3
The given integrand can be written as
1 1
x—x* X (1— xz)
_ 1
x(1-x)(1+x)
Use the concept of partial fractions, suppose that L = A + B + ¢
x(1-x)(1+x) x (1-x) 1+x
To get the values of constants, cancel out the common denominator.
Hence, 1= A(1-x*)+Bx(1+X)+Cx(1-x)
Plugin x=1
1
1=B(2)=B==
2
Plugin x=-1
1
1=C(2)=C=-=

1 1 1 1

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

Integrate both sides
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’ 1 1 1 1
dx=|=d dx — d
J-x(l—x)(1+x) X J-x X+I2(l—x) X J'2(1+x) X
1 1 1
IX_Xsdx=Iog|x|—§log|1—x|—§log|1+x|+C
1 1
:Elog|xz|—§log|1—xz|+c
1 x?
== C
2 9|
2
Therefore, %dx=ilog X 5| +C
X—X 2 T|1-x
1
2. Find the integral of the function
\/x+a+\/(x+b)
Solution:
1 1 JXx+a—+x+b
3 ! [Hintx=—}
Xyax — x
Solution:
1
xyax — x*

Jx+a+,/(x+b) " Ix+a+x+b ><\/x+a—\/x+b
Ix+a-Jx+b (\/x+a—\/x+b)

T (x+b)—(x=b)  a-b

1 1
:IJx+a+\/(x+b) dx:ﬁj(m_m)dx

3 3

1 [(x+a)z (x

+
o
~

o

(a-b)| 3 3 S(a—b){(
2 2
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Let X=%:>dx:_t%dh

1 1 a

B —(——dtj
t\ 't t
ap 1 a’ 2 ¢
tt Vi e

1, 1

Solution:

1

3
X* (x* +1)*
Multiplying and dividing by x2, we get

X (x4 +1)43

2,3
= " X" =X
X2.X 3(X4 +1)4
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=3
4

[ 3
(x*+1) 1(x4+1J4
35|
X*.(x") 4 XA X
3
1 1)
el
Letézt:—isdx:dt:isdx:_g
X X X 4
3 .
.-.j%dx:j%(u%j ‘ :_lj(1+t)‘z dt
5 X X 4
X* (X" +1)4
1
! 1+i e
_ 1@ty et x*
B 41
4 4
1
—(1+i4j4+c
X
1 [ 1 1
S. | Hinti——~=— : Put x =t°
X? +x° X2 4+ x° x{1+xﬁj

9 1= 1 1
X2 +x3®  x3 (14_)(6}

Let x =t°® = dx = 6t°>dt
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| .
=6| ——=dt
I (1+1)

On dividing, we get

e

1 1 1 1
=2%? —3x3 +6x° —6Iog(1+x6j+c

1 1 1
=2/ —3%3 + 6x° —6I0g(1—x6J+C

5 5x
' (x+1)(x2+9)
Solution:
Consider, RX _ + P (1)

(x+1)(X*+9) (x+1) (x*+9)
:>5x:A(x2+9)+(Bx+C)(x+1)
= 5x= Ax* +9A+Bx* + Bx+Cx+C
Equating the coefficients of x°,x and constant term, we get
A+B=0
B+C=5
9A+C =0

On solving these equations, we get

A=—£,B=£andC=g
2 2 2
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From equation (1), we get

5x -1 2 2

(x+1)(x2 +9) 2(x+1) Jr(x2 +9)

5X B -1 (x+9)
-[(x+1)(x+9) dx= {2(x+1) i 2(x2 +9)}dX

1 1 X
=Elog|x+”+§jx2+9 e
1 1 1

:Elog|x+1|+zlog|x2+9|+— S’

:%Iog|x+1|+%log(x2 +9)+gtan‘1§+c

sin X
7. _
sin(x—a)
Solution:
sin X
sin(x—a)

Put, x—a=t=dx=dt

J- .sinx dx=_[sm(_t+a)dt
sin(x—a) sint

_Isintcosa+costsin a
sint

dt = I(cosa+cottsin a)dt
=tcosa+sinalog|sint|+C,
=(x—a)cosa+sinalog|sin(x—a)[+C,
=xcosa-+sinalog|sin(x—a)|—acosa+C,

=sinalog|sin(x—a)|+xcosa+C
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5log x 4log x
e> 9" —e"

8.

e3Iogx _ e2Iog><
Solution:

Let eSlogx _e4logx ~ g4logx (elogx _]_)
€ e3logx _ezlogx - ezlogx (elogx _1)

— e2Iogx

e5logx _ e4logx

X3
dx=jx2dx=€+C

e3log X e2Iogx

COS X

J4—sin? x
Solution:

COS X

J4—sin® x

Put, sinx =t = cos xdx = dt

COS X
=|

= __dx= IL
=sin™ G)+C
=sin1[5i%j+c

sin® x —cos® x

10. — >
1-2sin” Xcos® X

Solution:
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sin® x — cos® X (sin* x—cos* x)(sin* x—cos* )

1-2sin? xcos® X sin® xcos? x —sin? xcos® X —sin® xcos? x

(sin4 X —cos* x)(sin2 X — Cos? x)(sin2 X — COS’ x)

(sin2 X —sin? x cos? x)+(0052 X —sin? x cos? x)

(sin4 X —cos* x)(sin2 X — cos? x)

" sin? x(l—cos2 x)+cos2 x(l—sin2 x)

—(sin4 X —Cos’ x)(cos2 X —sin? x)

(sin4 X +cos* x)
=—C0S2X

_ .[ sin® x—cos® x sin 2x

— 5 +C
1-2sin“ xcos” X

dx =_[—c032xdx =—

1
11.
cos(x+a)cos(x+b)
Solution:
1
cos(x+a)cos(x+b)

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

sin(i—b){cos(xsina(;c;:()x+b)}

1 _sin[(x+a)—(x+b)]]

- sin(a—b)| cos(x+a)cos(x+h)

S—

_ 1 _sin(x+a).cos(x+b)—cos(x+a)sin(x+b)}
sin(a—b) cos(x+a)cos(x+h)

B sin(a—b)| cos(x+a) cos(x+b)

1 [sin(x+a) sin(x+b)}

1
:m[tan(x+a)—tan(x+b)]
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1 1
jcos(x+a)cos(x+b) X_sin(a—b)

_[[tan(x+a)—tan(x+b)]dx

- Sin(;_b) [_|09|C°S(X_a)|+|09|COS(X+b)|]+C

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

1

TG +C
sin(a—b

j log

12.

1-x8

Solution:

X3

1= X

Put x* =t = 4x%dx =dt

V1-x° 49 -
=lsin‘1t+C
4
1. _

X

13. (1+e")(2+ex)

Solution:

e’ dt

:I(1+ex)(2+e*)dX:J(t+1)(t+2)

:I{(ti )_(t+12)}0't

=log|t+1|—log|t+2|+C

1 . .
xb)
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t+1

=log|——| +
gt+2

1+ e

+C
2+¢*

=log

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

14.

Solution:

1 _Ax+B Cx+D

e +a) (1) (¢4

=1=(Ax+ B)(x2+4)+(Cx+ D)(x2+1)

=1=AX’ +4Ax+Bx* +4B+Cx’ +Cx+Dx* + D

Equation the coefficients of x*,x?,x and constant term, we get
A+C=0

B+D=0

4A+C=0

4B+D=1

On solving these equations, we get
A:O,le,C =0 and D:—1
3 3

From equation (1), we get
1 1 1

(x2 +1)(x2 +4) 3(x2 +1) - 3(x2 +4)

1 1 1 1 1
I(x2+1)(x2+4) dX=§Ix2+1dx_§Ix2+4dX
:ltan‘lx—l.ltan‘15+c

3 32 2

:ltan‘lx—itan‘l§+c
3 6 2

15. cos® xe'o9sin
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Solution:
0053 XeIogs;inx — C053 XXSin X

Let cosx =t = —sinxdx=dt
Icoss x e'9sN* gy = _[cos3 xsin x dx
- —jt.dt

4
=—L+C
4

cos* x
4

+C

16. ™ =(x’ +1)‘1

Solution:

3

-1 3 -1
g3logx =(X4 +1) — gloox (X4 +1) _

(x4+1)
Let x* +1=t = 4x°dx =dt
0gx . x?
:>Ie3'9 =(x4+1) dx=I—(X4+1)dx
g
49t
:%Iog|t|+c

:%Iog|x4+1|+C

:%Iog|x4+1|+c

17.  f'(ax+b)[ f (ax+b)]’
Solution:

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



Infinityp ., Sti Chaitanya

Learn Educational Institutions
Put, f (ax+b)=t=af'(ax+b)dx=dt

= f'(ax+b)[ f (ax+b)] dx=§jt“dt

:ﬂrt:ll} - a(n1+1)( f (ax+b))"+1 e

1

18.
\/sin3 xsin(x+a)

Solution:

1 1
\/sin3 xsin(x+a) - \/sin3 x(sinxcosa +cosxsina)

B 1
\sin* xcos & +sin® x cos xsin a

_ 1 _ cosec’x
-— - :
sin? x+/cosa +cotxsina  /cosa +cot xsina

Put, cosa +cot xsina =t = —cosec? xsin e dx =dt

1 cosec?x

I d :_[ —— dx

\/sin3xsin(x+a) Jcos a + cotxsin o
_—_Iﬂ

sina? \t

-1 -
:_—[2\/cos(x+cotxsma]+c

sina

-2 \/ COS XSin &
=——,[cosqg+——+C

sina sin x

—2 [sin XCoS ¢ +c0s Xsin -2 [sin(X+«
=— \/ a_ a+C: - ( )+C

sina sin x sina sin x

sint/x —cos /X

19. :
sint/x +cos /X

Xe[O,l]

Solution:

[ ] D, BB, U

Il
w
S
Q"“

1

N

=

+

9)
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Lot 1 = SN Yx—cos” Jx
sint/x +cos /X

As we know that, sin"*«/x +cos ™ /x :%

I(z—coslx/_j cost/x

T

== dx

2

ZEJ(E—Zcos‘l xjdx

7o\ 2
_2 T 4 1
_;Ej'l.dx—;jcos \/;dx

4 a

=X—— dX.......... 1

X ”jcos Jxdx (1)

Let I, = Zj cos ™ t.dt

t2

dt
N/ t2 2

=2 cos‘lt——j

2
=12 cos‘1t+jﬁdt
—t° cos‘lt—J.\/l—tzdt+J.

L
V1-t?
2 -1 1 2 1. -1
=t?cost —=+1-t? +=sin't
2 2
From equation (1), we get

| = x—i[t2 cos 't —%\ll—tz +%sin1t}
T

:x—i xCcos x—£\/ —X+= smlx/_}
T

B [, 2
:x—i x(%—sin‘lﬁj— X2X +%Sin‘1\/§}
T

4x . 2 2 .
= X—2X+—sin X + Slx—x? —Zsin X
T T

T
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:_X+£[(2X—1)Sin‘l\/§]+£\/x—x2 +C
T

T
2(2x-1
=Msin‘1 x+£\/x—x2—x+C
T T
20. 1-Vx
1+J§
Solution:
| = 1-x
1+J§
Put x =cos® @ = dx =—2sindcos 8d
., 0
2sin® =
= 2258 asinocos0)do =] 2 5in260d0
2
sing
=—Itang.23in9cosed9=—2j 2 Zsingcosgjcosede
2 0 2 2
COS—
2
=—4jsin2€cosed0
2
:—4jsin29(2c032g—1jd0
2 2
:—4IZSin20 0S e—sinz—de
—8j5|n d€+4jsm —dé

=—2J.sin2Qd¢9+4J'sin2§d0
2 2

1—C0320 1 COS@
:_ZI[TJdH 4J do

_ZI[H sin 29} [g—Si%Q}LC

sin 20

=—-0+ +20-2sin@+C
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sin 20

=0+ +2sin@d+C

=0+3§ﬂ%g§§+2gne+c

=0 ++/1-cos? @.cos @ —2+/1—cos? @ +C
=cos X +1-xA/x—2J1-x +C
=-2J1-Xx+cos /X +«/x(1— x)+C
=-2J1-x+cos X +yx—x2 +C

2+5sin 2X o
1+cos2x

21.

Solution:

J~2+S|n2x «

1+ cos2x

I(2+25mxcosxjex
2C0s* X

I(1+smxcosxj o
cos® X

:J. sec x+tanx

Let f(x)=tanx= f'(x)=sec’x
o :If(x)+ f'(x)e*dx

=e*f (x)+C

=e*tanx+C

X2 +Xx+1

22, X PETS
(x+1)"(x+2)

Solution:

2
Let X°+Xx+1 _ A N B

(1P (x+2) <+ (xe1)
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=X+ x+1= A(x2+3x+2)+ B(x+2)+C(x2+2x+1)
= X* +X+1=(A+C)x*+(3A+B+2C)x+(2A+2B+C)

Equating the coefficients of x*,x and constant term, we get

A+C=1
3A+B+2C=1
2A+2B+C =1

On solving these equations, we get
From equation (1), we get

X2+ x+1 -2 3 1

(417 (x+2) (x+1) (x+2) " (x+1)

X2+ x+1 1 1 1
_— = dx+3 dx + dx
'[(x+1)2(x+2) -[(x+1) j(x+2) J‘()(Jrl)z
=—2log|x+1]+3log|x+2|— L +C
(x+1)
23. tan™* 1=x
1+x
Solution:
I=tanl,/1_—xdx
1+X
Let x=co0s@ = dx =-sin@dd &
I :Itan’1 1-coso (sinodo)
1+cos@
3sinzg 0
=—J'tan‘1 2 singde =—J.tan‘1tan—.sin6?d6?
2 0 2
2C0s 5
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1 . 1
=—Ej0.sm Hde:—5[0.(—cos¢9)—Il.(—cose)de}
1 .
=—§[—0c059+sm9]
:+£0c030—13in9
2 2
:lcos‘1 x.x—1 1-x*+C =§cos‘1—i 1-x*+C
2 2 2 2

= %(xcos‘1 X —/1— x? )+C
VX2 +1[Iog(x2 +1)-2log X:|

4

24,

X

Solution:

e +1[Iog(x2 +1)-2log x] e

- =~ [Iog(x2+l)—logx2]
VX2 +1 x*+1
= X log N
, 2
= X4+1Iog(1+i2j
X X

1 x2+1I 1
e\ 9te

1 1 1
:F\/“?IOQ(“F)

Let 1+ % —t= Zdx=dt
X X

1 ’ 1 1
S :J.F 1+7log(1+7jdx
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1 1¢.5
:_Ejﬁlogtdt =—§jt2.logtdt

Using integration by parts, we get

| = —%{Iogt.ft;dt —{(%Iogtjjt;dt}dt}

3 3

1 2 1 t2

=—>|lo gtg—J‘— §dt
2

2

122
== §t2 Iogt——jtzdt}

_ 1 EtE |ogt—ft2
3 9

3 3
=—lt2 Iogt+2t2
3 9

1.2 2
=—>t?|logt—<
3 [g 3}

Solution:

I‘_[ﬂ (1 SmXde
5 \1l-cosx

XX X
1-2sin=cos— cosec’ =
T X T 2
:.[,,e < dx=|,
2 2sin? = 2
2

—cot5 dx
2
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= f'(x)=- L cosec X )= Leosec? X
2 2) 2 2
= [Ter (f(x)+ £(x))dx
2
e (o
2
_ T
=— ex.cot—}
L 2 |z
2
=- eXXCOtZ—eExcotz
L 2 4
=— e”xO—ele}
z H X
2. [l
0 €OoS” X+SIn™ X
Solution:
Zsin X oS X
Let |=I4%dx
0 cos* x+sin* x
a cos* x
=]=\4 dx
) £0s* X +sin” x
cos* x
r nx 2X
= =I4MLde
= 1+tan” X

Put, tan® x =t = 2tan xsec? xdx = dt
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When x=0,t=0 and when x:%,tzl

104 dt 1|: . T

200142 2

SR

J-’z’ cos’® xdx

27. - al
0 €cos” X+4sin” x
Solution:
r 2
; > COS” X
Consider, |:J"2 . _dx
0 CoS” X+4sin” X

z 2

5 COS” X
:>I:J'2 . i

0 coS” X+4—-4c0s” X

_—1¢;  4-3c0s’x

dx
3 70 cos® x+4—4cos” x

=

_1 2 A_ 2 z
|- Lpz4-8cos’x 1 4

TP A e 4 4
3 70 4-3cos’ x 3J0 4_3cos? x

—1¢Z z 2
D el
3 -0 390 4sec’ x—3
-1, .7 x 2
=1 :_1[)(]05_'_1 2 4sec” x dx
3 370 4(1+tan2x)—3

z 2
e at. N (1)
6 370 1+4tan”x

I I ..
o[y N~
1
Nk
L 1
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T 2
Consider, J‘Ozlzz%dx
+ X

Put, 2tan x =t = 2sec? xdx = dt

When x=0, t = 0 and when X=%,t:oo

z 2 -
Jz 25ec>2< dx:j dt2
0 1+4tan” x 01+t

= [tan‘lt]:
=[tan* (e0)—tan™*(0)]

dx

28 .[ smx+cosx
' = Jsin2x
Solution:
sin X + €os X
Consider, | = | 3 —————dx
'[6 \/sin 2x
W j(smx+cosx J- sin X +€os X
& y—(=sin2x) \/ (-1+1-2sincos x)

(sin x+cosx)

== dx

‘[ \/1 sin? xcos? X — Zsmxcosx)

s (sin x +cos x)

5 \/1—(sin X —COS x)2

- —

[ =3

| @
oy o

+ pm I
w|nN - N
— =
NN o
[ 3

Il =
w|y -

| =

o

oy o

I D
oy
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Let (sinx—cosx)=t—(sinx+cosx)dx =dt

When x:%,tzil_jﬂ and when x:%,t:L@)
B-1
o dt
= 2
N
J.]'Z?’ 1_t2
B
=1=[ iz —/dt—z
‘(T] 1-t
As ! = ! , therefore, 1 is an even function
\/1_(_t)2 J1-t° 1-t2

Ia f(x)dx= ZJ: f (x)dx

—a

We know that if f(x) is an even function, then

— = 2‘.‘\@21L
0 1_t2
:[Zsin‘lt}le

=2sint (EJ
2

h dx
29. —_—
IO J1+x =X
Solution:
ConSider, | :I:%
+ X —+/X
(\/1+x+\/§)

dx

_ 1 %
) ()
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1 (\/1+ X ++/X )
= I —dx
0 1+X-X

= j:\/1+_xdx + Jjﬁdx

:E(l+ x)i}: E(x)ilt

J-j Sin X 4+ oS X

30. —_—
0 9416sin2X

Solution:

Consider I:F—SmXJFCOSX
" 40 9+16sin2x

Put, sin x—cosx =t =>(cos x+sinx)dx =dt

Where x=0,t =—1 and when x=—,t=0

NG

. 2
:>(S|n X —COS X) =12
= sin®+cos®—2sin Xcos X =t
=1-sin2x=t>

=sin2x=1-t2

S dt
o _I—lg+16(1—t2)
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_ J" o dat
-19+16—16t2

:j‘o dt :J‘O dt
12516t -1 (5)2 _(4t)2

[ [sea]
2(5) °|5-4t

42(5) 54t |,

1 1
=~ | log(1)-log |~
40{09() g

1
=—log9
40 g

z L
31. IO sin2xtan™ (sin x)dx
Solution:
Consider, | = Fsin 2xtan™ (sin x)dx = FZsin xcos xtan* (sin x)dx
0 0
Put, sinx =t = cos xdx = dt

When x=0,t =0 and when x:%,t=1

Consider, j ttan 'tdt = tan—lt.jtdt —I{%(tan‘lt)tdt}dt

L v
1+t%° 2

=tan‘1t.%—f

dt

_ttan”'t _ljtz +1-1
2 27 14t

2 -1
_ttan t—lfl.dt+1j 12dt
2 2 231+t
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Cttan't 1

’ 1 1
——t+— dt
2 2 +2I1+t2
2 1
_ttan t—l.t+£tan‘1t
2
2 1 1
= [‘ttan 1t = ttant t. Lint
0 2 2 .
:E[E_Hz}:i[z_l}:z_l
21 4 4 2| 2 4 2
From equation (1), we get
=2{£_1}=£_1
2 2 2
32. j”—Xta”X dx
0 sec X + tan x
Solution:
©  Xtanx
Let | ————dx........ 1
¢ JO sec X + tan x X @)
I:I” () " dx (Iaf(x)dx: af(a—x)dx)
0 | sec(z—x)+tan(z—x) 0 0
oy :J.ﬁ{ —(7—x)tanx }dx
0 | —(secx+tanx)
:I:I”de .......... (2)
o (secx+tan x)
Adding (1) and (2), we get
sin X
21=|" ZACILIENN 21 = 7 COSX
0 secX+tan x 1 sin x

o= 272
COSX COSX
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=2l = ”Iﬁwdx
0 1+sinx
V4 T 1
:>2|=7rj 1.dx=7 i
0 0 1+sinx
z z1-sin X
X 0 cos? X

=2l =7* — 7 '(sec’ x—tan xsec x) dx
= 2| = z* - z[tan x—secx|;
=2l =7 — z[tan x—secx—tan 0+secO]
=2l =7° —7[ 0—(-1)-0+1]
=2l =r"-2rx
=2l =7(7-2)
=1=7(r-2)
3. [ [jx=1+[x=2+[x~3]dx
Solution:

Consider, | = j14[|x—]4+|x—2|+|x—3|} dx

= | :J‘14|x—]4dx+.|'14|x—2| dx+j14|x—3| dx

Where, |, = j14|x—]4 dx

(x—1)>0forl<x<4
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’ Ilzf(x—l)dx
e .
=1, = ——x}
_X 1
. 8—4—1+1}=% ......... 2)
I2=L4|x—2|dx
Xx—2>0for 2<x<4 and x—2<0 for 1<x<2
o, =_[12(2—x)dx+j:(x—2)dx
T [x * 1
=1,=[2Xx——| +| —-2x :I2={4—2—2+—}+[8—8—2+4]
2] 12 ) 2
1 5
:>|2:E+2=E .......... (3)
I, :.[14|X_3| dx
x—3>0 for 3<x<4 and x—3<0 for 1<x<3
3 4
.'.I3=J'1 (3—x)dx+_[3(x—3)dx
- 22 2 4
=1, =(3-2 | +| X _3x
L 2 1 2 3
=>1,= 9—2—3+1}{8—1Z—g+9}
2 2 2
11 5
:>|3:[6_4]+H:E ......... (4)
From equations (1), (2), (3), and (4), we get

9 5 65 19
2 2 2 2
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34, ——— —=Z4log=
L x*(x+1) 3 93
Solution:
Consider, | =.[32L
L x*(x+1)
Let, %:éJrEﬁ C
x*(x+1) x x* x+1

=1=Ax(x+1)+ B(x+1)+C(x2)
—=1=Ax*+ Ax+Bx+B+Cx?

Equating the coefficients of x*, x an constant term, we get

A+C=0
A+B=0
B=1

On solving these equations, we get

A=-1C=1,and B=1

1 -1 1 1
o2

'.'xz(x+1):? x* (x+1)

3

31 11 1
— | :L {;+?+(X+1)}dx={—logx—;+|og(x+1)}

()l ()

= Iog4—|og3—|ogZ+§

1

= IogZ—IogB+§
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—Iog(gj+E
3) 3

Hence proved

4
35. I xe*dx =1
0
Solution:
4
Let | = I xe*dx
0

Using integration by pars, we get

| = I: xe*dx — E{(%(x))]exdx} dx

[} [ea
=[x ], -[e],
=e—-e+1

=1

Hence proved

36. Il X cos* xdx =0
-1
Solution:
1

Consider, | = L x* cos* x dx

Let f(x)=x"cos"x

= f(x)= (—x)17 cos* (—x)=-x" cos’ x=—f (x)

f (x) is an odd function
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We know that if f (x) isan odd function, then fa f(x)dx=0
J._ll X" cos* xdx =0
Hence proved
37. Fsin3 xdx = 2
0 3
Solution:
Consider, | =J‘Esin3 xdx
0

T
| = _[02 sin’ x.sin x dx

Vi

:_[ (1—cos2 x)sin x dx

2
0

- jfsin xdx—.[fcos2 X.sin X dx

T
=[—cos x]% J{COSS XT
0 3

0

1
1+=[-1]=1-
+3[1)

w|N

“

3
Hence proved

38. IOZZtan3 xdx =1-1log 2

Solution:

Consider, | =j012tan3 xdx

I :‘fOZZtan2 xtan xdx = ZJ.OZ(sec2 x—l)tan X dx
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= 2_"Zsec2 X tan x dx — 2]7 tan x dx
0 0

N

272 7
zz{tanz X} +2[logcos ]2 :1+2{I09608%—'090030}

0

1

2

=1+ Z{Iog Iogl} =1-log2-logl=1-log2

Hence proved
39. Ilsin‘lxdx=£—1

0 2

Solution:

Let Jllsin*1 x dx

0
=1 =J.1sin*1 x.1.dx
0

Using integration by parts, we get

Iz[sin‘1 x.x]Z—J‘Ol 11 — X dx
—X

- [sin’1 x]l +l 1ﬂ dx
0 2 0 1_ XZ
Put 1— x? =t = —2xdx =dt

When x=0,t =1landwhenx=1,t=0
I =[xsin’l x]2+%jol%
I :[xsin‘1 x]z+%[2\/t_]:

=sin™ (1)+[—\/ﬂ
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=21
2

Hence proved
1 23 .
40. Evaluate joe dx as a limit of a sum
Solution:
1
Let | = I e dx
0
We know that,

j:f(x)dx=(b-c)|im1[f(a)+f(a+h)+ ...... +f(a+(n-1)h)]

X—n n

Where, h= b-a
n

Here, a=0,b=1, and f(x)=e*>

L1
=lim=| e

n—o L

1 3h) —gxn
—(e _an
=Iim1 ez{ ( H:Iim1 e? 1-e

nN—o0 n

£ wen G o

< “3(n- .1 _ . . .
Ler¥ o, 2N 1)hJ=“m_|:ez{1+e sh @B goh o =30 1)h}:|
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—-e?(e?-1
M(1) {Iim—x ]
3 X—>o0 eX -1
_et+el
3
3 e
41. is equal to
J.ex +e—X q

A) tan?(e*)+C  B)tan(e”)+C
log(e"+e™)+C

Solution:

X

dx

Consider, | :jex ixe‘x dx :J.e23+1

Put, e =t = e*dx =dt

d
- :-[1+);2

=tan*t+C
- tan‘l(ex)+C
Thus, the correct answer is A

42, COS 2X zdx is

(sin x+cosx)

-1
sin X +Cos X

C) log|sinx—cosx|+C 1

Solution:

(sinx+cosx)

C) log(e*-e*)+C D)

+C B) log|sin x+cosx|+C

+C isequal to
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i C0S 2X cos? x —sin? x
Consider, | :J' : x| :J_—zdx
(sinx+cosx) (sinx+cosx)

I((:osx+sin x)(cosx—sinx) d _Icosx—sin X
COS X +Sin X

- 5 dx
(sin x+cos x)

Let cosx+sinx =t =>(cosx—sinx)dx=dt

dt

t
=loglt|+C
=log|cos x+sinx|+C

Thus, the correct answer is B

43.  If f(a+b—x)="f(x),then ij f (x)dx is equal to

A)a%b :f(b—x)dx B)aTer :f(b+x)dx
D) b bf(x)dx
2 a
Solution:
Consider, | :.[:x f(X)dX.........(1)
I :J‘:(a+b—x) f (a+b—x)dx (j: f (x)dx=j: f (a+b—x)dx)

=1=["(a+b-x)f (x)dx
=1=(a+b)[ f(x)dx—1 (Using (1))

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

@)
~
(o
N
QD
o
—y
—_
>
~—
o
>
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=21 =(a+b)[ f (x)d

= :(a—“’j [ t(x)d
Thus, the correct answer is D
44.  The value of rtan‘l(zx—_lz)dx is
0 1+x-—X
A)1 B)0 C)-1 D)%
Solution:
Consider, |=fltan1( Zx_lzjdx
0 1+ x—X
=1 =_|.1tan‘1 M dx
0 1+x(1-x)
=1 :j::tan‘lx—tan‘l(l— x)}dx ......... (1)
=1 :I::tan‘l (1-x)—tan™ (1-1+ x)] dx
= | =_[01:tan*1 (1—x)—tan*1(x)de
=1 = [ [tan* (1-x)~tan™ (x) Jdx........ 2)
Adding (1) and (2) we get
1
= 2| ='[0(tan*1x—tan*1 (1-x)-tan*(1-x)—tan™ x)dx
=21=0
=1=0

Thus, the correct answer is B




