INDFINITE INTEGRATION

ALBEBRA BASED QUESTIONs

8 6
1). If Iszhzdx then I is equal to
(x2+l+2x7)
x7 XS
1) ———+C 2) 4———+C
) 2x" +x*+1 ) X +142x7
3y 1 4 r(x) _ _
)2x7+x2+1+c ) q(x),degp(x) degq(x)=7
Key (1)
S 7
Sol S Rk S

Put t:LS+L7+2, so that
X

X

—dtr 1

7
X

= +(C,
X H1+2x7

1

2) f[x3m 4x2m Xm][QXQm +3x™M +6 My — ; m>0

1

1) L oxim 13 f6xm m e
6m

1 m+1

2x°™ 4+ 3x*™ 4 6x™ m 4

2)

6 m+1

1 m+l
3) — 2x*™ 4+ 3x™ +6x™ ™ +c 4
) em )

1
1 2x°™ 4 3x°™ 4+ 6x™ m 4 ¢
6m+1

Key (1)
Sol.



1

f KMl | g2mel y emel o 8m | 3 2m L gem my

1
— 1 f tmdt Where t = 2x°™ + 3x*™ + 6x™
6m

1 m+1

2x%™ 4+ 3x?™ 4 6x™ m ¢

:6m+1

A curve g (x)= jx” (14x+x° )6 (6x” +5x+4)dx is passing through (0,0) then

37 27

l)g(l):7 2)g(1)=7 3)g(-1)=2/7 4 g(-1)

Key (1)

Sol.
g(x) = Ix24.(1+x+x2 )6 .(6x5 +5x* +4x3)dx

:J.(x4 +x° +x6)6.(6x5 +5x* +4x3)dx
Put #=x°"+x" +x*

7

=jt6dt=t7+c

But it passes through (0,0) = C=0
ng()=¥4

The value of the _[(x2 +x)(x‘8 +2x7 )110 dx is

1) i(x2+2x):(1)+C 2) é(x+1)%+C
11 6
10
3) g(x+l)llé+C 4) %(x2+2x)“+C
Key (1)

Sol.

37

14

Let 7= J.(x2 +x)(x_8 +2x7° )‘10 dx = .[(x+l)<x2 +2x)1l° dx. Put x* +2x=¢ and solve



1 /b
5). Iff X6 +X3 : X3 +2dng fx® +C,a,b,c € real constants then f(1) =
1) 0 2) 1 3) 2 4) 3
Key (4
Sol.

Write the integral as [ x*+x*> /x°+2x’ and then substitute x® +2x* as t.

6). If [ 3 dx =k log|tan ' ‘+c,thenkis equal to
X
x4+3X2+1 tan 1| X +1
X
)1 2)2 3)3 4)5
Key (1)
Sol.

Dividing the numerator and denominator by x?, the given integral becomes
1
I—|—||dx
] e )
x+|—|| +1jtan" [x+|—
X X

1 dv
Letx+ — =tanv= | — =log|v|+c
X \4

241
=logtan_1[X Tl4c. Hence k=1.
X
1
D] ) d 7L Then the value of A is qual t
: = _ 1 A S en the value of A is equal to
(x2+1)(x+1)\/x3+x2+x e g e 1

X

1) cos™ 1+l 2) tan ™" x+l+1
\l X \/ X



3) cot™ ,/x+l 4) sin™ ,x+l+1
X x

Key (2)

-1
Wehavej x(x ) dx

Sol. x +1)(x+1)\/x3+x2+x
_ x(x —1) .
I( d

x° +1)(x+1)2 \/x3 +x’+x

f(l-i)
ad dx

2t
Zf(tz_l)(zm)ﬁd“

where x+l+1=t2
X

2

:I(tzl—l_tziljdt

dt

1 1 1
=—log|-"——|—-tan  ,[x+—+1+cC
2 1 x
x+—+1+1
x

x+1

x—1 dx 1
8). ( j =2tan" 4/ f(x) +C then find f(x).
j VX +x% +x

1)x+l+1 2)x+l+2 3)x—l+1 4) x—l—z
X X X X

Key (1)



Sol.

x+1+l
x

EZJ[:]X\/ =

Sﬂ,f:_[

Pz‘!:zx+1+l=:2

X

{x—l]a!'x
1

[x+1}|x,\,x+1+—

IR RS
i S
[x+1}[1+;]\lx+1+; (x+;+2]\lx+;+l

1
(1—_2].:;5:: 2t dt
X

= f‘“ﬁ =2tan'1£+c=2tan'1[ x+l+1]+c
(¢ +1) x
x+l+1
X
(x* =1)dx .
9). is equal to
J.)44\/67(6 —4x> +2
6 43
1) ox 643X 2 +C 2) x*{x°*-4x’+2 +C
X
3) Jox —dx+2 +C 4)%1n(6x6—4x3+2)+C
Key (1)
Sol.
1 1 j
J(— dx
4 7
[= X X Put6— *4+2 =
2 X X
6——+—
X X
6 3
1 i E: 6x —ét,x +2+C
129t 6x
10). | dx =

(1+x)\/1+x—x2



-1 2\/1+x—x2

1) cos m
3) sl 2 ) sin_l(
S5(x+1)
Key (1,4)

Sol
1
Put 1+x= ;.Then

1

+C 2)2tan_1{

3x+1

J5(x+1)

\/1+x—x2 +1J+C

|+

= _?dt 2:I : 2—dt 2 | dt :
1\/1+(1t)_(1t) \/t +1—t —(1—2t+t ) J-143—¢2

.[ dt . _1(2t—3j 1
== =—Ssm +c¢c=-sIn
5 3\ V5

,/ 2
=sinl(—3x+1 )J+c:>cosl[—2 Lhx-x +

\/g(erl \/g(x+1)
x* =1
11). | —————dx=
) '[(x2+1)\/x4+1d
1 x2+1 1 O
1) sec (ﬁxj+c 2) Esec (
1 X+
3) ESCC [\5 j+c 4) None
Key (2)

Sol.

x +1

J2x

—3x-1

V5 (1)

}c

J+-



I -l n f1x=.|. L dx put x+l:t

2sec9
It\/t -
_[ 25ec9tan0d9 1 LC
\/Esecﬁx/_tané? «/_
x +1
12). fx4 b=
2 2
1)t ‘[Hx ]—I—c 2) [ i ]+c
X
2
3) tan [ 1]—I—c 4) cot '[x 1]+c
X X
Key (3)
(1+12]dx
RSP N
Sol. (x_l) 41 x
X
dt o L xr-1
IZ =tan f¢+c=tan ( j+c
t“+1 X
x*+4
13 dx =
) '[ —2x*+2
¥ o2x ¥ o2x
1) ———-|—2x+C 2) ————2x+C
3 3
5 3 5 3
3) x—+2i—2x+C 4) x—+2i+2x+C
5 3 5 3
Key (4)

Sol.



(x3+4+4x4)—4x'* (x4+2)2—(2x2)2
.[ i3 dx = 3 7 dx
x—2x 42 (x* - 22" +2)
T L 2 s
:I(x +2(jig£f:2§+2x )if-’f:%+—+2x+(f
14). | o
x2°(1+x20)%
n 19
1 1 )2 1 1 20
1) —E(lﬁ'ﬁj +C 2) E(I—Fj +C
b 19
1 [ )20 1 1 )20
3) E[l—ﬁ) +C 4) _5(14‘?) +C
Key (1)
Sol.
dx 1
I—I,Put —+1=1
20 X
x2l(xlzo+lj20
15). Let f(x):(1 al )W forn>2and g(x)= fo fof..o f(x).Then J. ¥ g(x)dx equals
+xn ntimes
1
1 n 171 n\
1) n(n_l)(l+nx )+ K 2) nT(an ) +K
|
1 1+l n ;
3) n(n—l)(1+nx ) "+ K 4) nT(l-i-nx ) +K
Key (1)
Sol.
f(x
fo f(x): ( ) NUn xn /n
FE(+(r)y) (+2)
Similarly fo f o f(x)=Ll/n and likewise f 0 f..... o f(n times) (x):;l/n
(1+3x") (l-l—nx”)

I xX"g(x)dx= I ﬁdx.ﬂtt (1 +nx" )WO =t
1+ nx"



We get the above integral as

dx is equal to

16).
I 3\/2x —2x%+1

Key (1)

sz —2x2+1 J2x* —2x2 +1
+C 2) 3 +C
x> X
J2x* = 2x% +1 J2x4—2x% +1
3) +C(4) 3 +C
2x
Key (4)
Sol.
11
I='f x* x° dx
o2 1
X2 X4
R
_ 1 ¢ dt
= 4%
= %\/TnLC
_ 1 2 1
- > 2—X—2+X—4 +C
17 =
) jX\/l X
1) 11(,1(;—“1_3_1 2) _10 VI-xF+1 +,
3 TW1-%x% +1 N —1
1 1 1
3) glog N +c 4) glog‘l—x3‘+c




d
I X - Put 1- x> =+

Sol. xVI-x
- 3x? dx = 2tdt
2+ dt 1 1-x° -1
= - |- = _1 -
3jl—t2 300 \/1—x3+1JrC
dx .
18). '[)W is equal to
_ 4\1/4 45174
1 (1+x") e 2) (I+x%) e
X X
el 4N3/4
3) ﬂ+c 4) none of these
X
Key (1)
Sol.
_[ 2 dX4 3/4 =_[ dx 3/4 Put 1 + %:t
x (1+x7) 5( 1 j X
X 1“‘74
X
1+x* 1/4
.'.—%jt“dt =4 );) +c
19). 1f[-**2 4 equals to —\/4x—x2+ksin‘1x_2+cthen the value of k is
) J‘\/4x—x2 a 2
1 2)2 3)3 4)4
Key (4)
Sol.
a2 j—;(4—2x)+4
I = dx = dx
J.\/(4x—xz) Vax —x?
1, (4-2x) dx 2
= —— | —=dx+4 | —— (put 4x — x* =1)
2IV4x—x2 '[\/4—(x—2)2
1 ,dt dx 1 afx=2
=——|—=+4 =——x2\/;+4sinl(—j
2 Iw/zz—(x—z)2 2 2
dx
20 . =
) I(X—3)4/5 (X+1)6/5
1) (x-3)(x+1))" +¢ 2) %@—jj +c

10

10



1/5
3) (“;j ro 4) (x=3)" (x+1)" 4o
o

Key (2)
Sol.
Put = X2
x+1
:>dX:(X+1)2dt
21). If | X dx :3(1_f(x))% +% then which is true

201%/(1 2 )1012 (2 2 )3012 B

1 1
=503; 3 =500, 2)=—— =503; B =250, 2)|=——
1) o=503; =500, £(V2) m 2) @=503; =250, /(~2) o
1 1
=503; =500, f(1)=—— 4 =503; B =225, 3)=——
3) =503 =500, /(1)=_— ) a=503;p=225, f(\3) o
Key (3)
Sol.
2-|—x2_
1+x>
In{x++1+x
\/_z
22). The value of J X. N dx equals
1+x°
2 / 2 X2 2y X
1) Vi+x 1n(x+ 1+x )—x+C 3) E.In (x+ 1+x ) erC
X0 2 X 2 2
c) E.In (x+\/1+x )+m+C 4) \1+x 1n(x+\/1+x )+x+C
Key (1)
Sol.
ln(x+\/1+x2)
X. dx
1+x°
I:J.In(x+\/1+x2). X dx
V1+x°

=\1+x’ ln(x+\/l+x2)—j Jl_z 1+x°dx (using integration by parts)
1+x




=+/1+x* ln(x+\/1+x2)—x+C

23). If y? = x2 —x + 1 and I, =Ix—dx and AL, +BI, +CI, =x"y,, for all xeR then the
Y

value of A+ B + C is

1) 0 2) 3/2 3) 2 4) 5/2
Key (4)
Sol.
y2 —x x4l > 2yQ=2x—l
dx

ALy + Bl +CI, =x*y

dx = x2y

N J-Ax3+Bx2+Cx
y

3 2
- Ax” +Bx“ +Cx :xzd—y+2xy

y dx

= A +Bx* +Cx = xz@ +2x(x2 —x+1)

2
= 3x3—5%+2x

= A=3, B:—%, Cc=2

= A+B+C=%

24). If x f(x) = 3f3(x) +2, then [ (62;‘(2 ; l_zx)f((xz) jff((x)))z dx equals

1 1 1 1

D xz—f(x)-l_C 2) xz+f(x)+C 3) x—f(x)+c 4) x+f(x)
Key (1)
Sol.
oy t(x)
f()()_61“(x)—x

+C

12

12



13
Now. I:J. 2x(x—6f(x))+f(x)

(6f(x) - x)(x2 - f(x))2

:I:_J- 2X—f(x) dx = 1

(X2 —f(x))2 X —f(x)

25 x 1) dx, 1
) J‘x +1)(x+1) 18

1) %1n(1+x4)+%1n(1+x3)+c 2) %1n(1+x4)—%1n(1+x3)+c

3) iln(1+x4)—1n(1+x)+c 4) iln(1+x4)+ln(1+x)+c

Key (3)
Sol
x3—1 (x4+x3)—(x4+1) L ox
jmdx:j (x4+1)(x+1) _-[x4+1 - mdx —ln(x +1) In(x+1)+c

2xex2 (xz —1)
26).

; 3 dx =
(x +1)
xe*© e e e’
) ———+c 2) ——=+c 3) ——tc 4 T otc
(x +1) (x +1) x(x +1) (x +1)
Key (2)
Sol.
-x’ =t
p+2g-1 q-1
27). The evaluation of xé? Py +2qu$ Ha’Xis
xl’ x‘i xq xl’
- +C +C - +C +C
D x4 2) x7 41 3) x4 4) x7+1
Key (3)
Sol.
pxP x”f pxP — xf"fl
-[ p+q+1 J‘ P+x_q

taking x4 as x29 common from Denominator and take it in NT

13



dx
e +8 " +4e

dx
e +8e¢" +4e™”

28). Let S(x)=|

T R(x):J.
1

M (x)= Etan‘1 (/(x))+c where c is an arbitrary constant then f(log2 )=

3 1 5 7
1) - 2) — 3) = 4) —
) 2 ) 2 ) 2 ) 2
Key. (1)
Sol.
X 2x 2 dt
M(x)= J‘ﬁdx e’ —t:ju ltanl(ﬂj+c
e* +8e™ +4 t'+872+4 2 2
1 (e +2e"
= —tan +c
2 2
J. (1+«/_)
6 -6 x24
1) ltanl{x = j+c 2) -—logl1+x™)+tan” () + C
3) x 246tan”'(x°)+C 4) 6tan”'(x°)+3x"* —6log, V1+x"* +C
Key (4)
x=1°
Sol
3x—4 2 k .
30). Iff )~ *+2 then J.f(x)dngx+§10g|x—l|+c, where k is equal to
1)-4 2)4 3)-8 4)8
Key. (3)
Sol
3x-4
3x+4
@_y+l
-8 y-1

_—_4 y+1
3\y-1

f(y)=_—4(y—+1j+2
3\y

and M (x)=S(x)-2R(x).If

14

14



15

_ 2y—10
3(y=1
B Z(x—l)_ 8
jf(x)a’x%(x—l) 3(x—1)
2

8
—x——log(x—-1D+c
3°73 gx-1)

31). If'y is implicit differentiable function of x such that y(x+ y)2 =x

then
1) ln((x+y)2+1)+c 2) %ln((x—y)2+l)+c
3) ln((x—y)2+l)+c *4) %ln((x+y)2+l)+c
Key (4)
y[x+_y}2 =x

Sol

dy  1-2y(x+y)
= = =
ol [x+y]{x+3y]

3
$1+d_y: [x+ ) +1
ax [x+y][x+3y]

I[x+y} {cix+.:fy] _dx
(x+y]2+1 x+3y

-I-xf;y = % .-:’?z({x+y]2 +1) +c

32). The value of j% is equal to
X—X

1) 2sin'Vx+C 2) sin™(2x—1)+C

3) C-2cos'(2x-1) 4)cos ' 24x-x" +C
Key. (1,24)

15



Sol

33).

Also 1:[\/;\‘716__)6 put Jx=r=>——

= 2sin'x +C

I 2dt
= _I ,l—tz

Now let 4 =sin (2x-1)

—sin 0 = 2x —1=>c0s 0 = /1 - (2x-1)" =2x—x°

=0 =cos ' 24x—x*

If j (x—Dr f(x)+c,then(x>0andf(0)=

X*N2x7 =2x+1 g(x)
1) f(x)=2x2 —2x+1

3) g(x)=

Key (1,3)

Sol

(x-1)

2) g(x) =x+1
4) f(x) =~2x> —2x

= jz\/2x —2x+1 J\/ 2

1

2- —+—

_ @—t o 2_2 i C_\/2x —2x+1
\/ x x?

So, f(x)=v2x*-2x+1 and g

34). If
dx 1/2
then
1) A+B=5

2) A+B+C=11

PUt 2—%4'—2_

1/3

1

X X

+C1+x

1)

1/6

2, then (x;

X

+6log 1+x

ljdx:tdt

1/6

-1 +K

16

16



17

3) cC+B=9 4) None of these
Key. (1,2,3)
Sol
Put,1+x=1t°=dx =6t°
dx 6t°
= dt
f l—l—X% 1—}—X% ft3_t2
3
_ ot dt
t—1
:6f[t2+t+1+—]dt
3 2
—6[t—+t—+t+——1]+c
3 2
1 1 1 1
=21+x2+4+31+x3+6 1+X6+61n[1+x6—1]+c
35). If £'(x)= L and f(O):—(H\/E} then f(1) is equal to
—x+\/xz+1 2
1
1) —Elog(ﬁ—l) 2) 1
1
3) 1+\/§ 4) 510g(1+\/§)
Key. (1.,4)
f(x)=|[x++x*+1)dx
So 1 ( ) j( )

2
:X?+% x2+1+%log‘x+\/x2+l‘+c

36) j dx = M/x—_l +C, then 34=
Y-y (x+2) Va2

Key. (4)
Sol

17



4 [x-1
=— +c
3\Vx+2
ﬂ—ﬂ:>3ﬂ 4
3
37). If1=] x :élogx+l+\/x2+2x+2—
1+\/x2+2x+2
equal to
Key. (7)
Sol
I dx
\/(x+1)2+1+1

_J«/ x+1 +1—1
x+1

put(x+1)* +1=¢>s0 that

= Jzz—lJ___

:J' t dt :J‘ J‘ dt
t+1 2 21 " (t+ 1N -1
t+\/t2—1‘—11

In 7, put t+1=1/uto, so that

log

3 -3

ut 1+—=¢ dx = dt
p 2 (x_1)2

VxZ +2x+2 -1

x+1

+C ,then A 1s

18

18



N1=2u = g
Vt+1

t+\/t2—1|— %il +C

Vi +2x+2 -1

Thus, I =log

x+1+\/x2+2x+2

=log — +C
x+1
38). If I 1_\/\/ng=A*\/]—X+BSinl\/;—I-C\/X—XZ—l-D, thenA+B+C=
++/x

1) -1 2)-2 3)-3 4)-4

Key. (2)
I 1_\/;dx,putx =sin’0,dx = 2sinOcosOdO

Sol 1+4x

:I /l_s%ne.ZsinecosedG
1+sin®

=2[ (1-sin0)sin 6d0

= [ 2sin6—(1-c0s20)do

=-2cos0—-0+ sin 26

=-2Jl—-x —sin’ VX +Vx—x> +D

JA+B+C=-2-1+1=-2
39). The integration of _[2"(g'(x)+g(x)log2)dx is equal to

2)C
log?2

1) 2"g(x)+C 2) 2xlog2g(x)+C 3) g(x)+C

Key. (1)
Sol

4) 2*+C

19

19



[27g'(x)dx+log2[ 2" g (x)dx

(
=2"g(x)—_[2x 10g2g(x)dx+Jlog2 2xg(x)dx
=2"g(x)+C

d[x—
40). The integration of sz al

is equal to
xt+1 g
1Y 1Y’
1) (x——) +C 2) sin_l(x——j +C
X X
1 1
X—— X——
S)Lt ’1_x+C 4)L-—1 X
NG an NG \/Esm NG +C
Key. (3)
2
:j jc d(x_ljzj lld(x_lj
Sol x +1 X x2+? X
. 1
1 1 1 .
=|———d|x—— |=—=tan™" X 1+C
I( 1)2 [ xj V2 V2
x—— | +2
X
1
41). If ne N and J.(x”’+x2"+x")<2x6"+7x”+14)”dx
(n+1)
(2x7"+7x2"+14x”) "
= +C then K is equal to
K(n+l)
1) 4 2)7 3) 10 4) 14
Key. (4)
Sol

= I(2x7”’1 + x> X! )(2x7” +7x*" +14x" )Nndx
Let £ =2x"" +7x*" +14x"

1
—+1

.'.I:Lj’t””dt:L {
14n 14n 1

n

+C

n+l

B (2x7" +7x7" +14x" )7
- 14(n+1)

+C

20

20
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42). The integration of J.x / (i)_zf(x)dx is equal to
X f (x)
2
1) xzf(x)+C 2) |x|f(x)+C 3) %(FC) 4) |f|(x) +C
X X
Key. (4)
J~x fgx)—Zf(x)dxszx f (x)—2f(x)/x oo
Sol xS (%) f(x)
x2
2 M _
Lett—f(z) ﬂ:xf(x)42xf(x)
X dx X
2
:J.Ldt: f(x)+
: [+
K
dx 1 X
43). If [———~=—log +C then AK is equal
x(x4/5+1j A xK+1
1)0 2)1 3)2 4) 4
Key. (2)
Sol
1
_J.9— dx Letl+m=t
s 1
X (1+x4/5]
5 1 5 5 1+ 4/5
:Z —df:—le (t)+C:TI g[ jfs j+C
5 x4/5
_Zlog(l+x4/5J+C
3e" —5¢ " ; .
44). IfJ-4eﬂ+567xdx:Ax+Blog(4e +5¢7)+C
1) 4="tp=" N a=tpg?
8 8 8 8
3)A=_—l,B:_—7 4)A=1,B=_—7
8 8 8 8
Key. (1)

Differentiation both sides

21



B (4ex —5e”‘)

4e" +5¢ 4e* +5¢7"
On solving , A=-1/8, B=7/8

,u
CIf I,f ~dx = Asin” 1( ]+C then which of the following is correct
a —X

3)%:y:K 4) A=u#K

3" —5¢*

1) A=u=K 2) u#K+#2
Key. (3)
Sol

1/2
d 2
r Let x3/2=t:>x1/2dx:§dt

3
2

S == .[ :—sm1 +C—zsm1 x_3 +C
’ 3/2 3 .

46). If x f(x)=3(f(x)) +2 then [ (62;2;)1_2;“/; ((;)jj{ ((j)))z dx is equal to

1
1) xz_f(x)+C 2) x2+f(x)+C
1 1
T A VTme
Key. (1)
Sol
oy L)
f( )_6f(x)—x
J- Zx(x 6f(x)+f(x)) i
(67 (x)=x)(" 1 (x))
__ 2x—f'(x) oo 1 N
I (xZ—f(x>)2d "
: IfJ. —[f } +C then f(x) is

22
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1) (1+x") 2) 1+x™" 3) x"+x™" 4) None
Key. (4)
Sol
dx dx
1:.[ =] :I =)
2 n n n
X (x +1) x* x"! (1+1n)
X
B dx
- n—1
xn+1 (l_l_x—n )7
Let l+x7 = =& _ 4
X n
1
1 _1 ¢n
=-1 d_tl S P o
nd n n 1
t" -
n
1 1
=" +C:—(1+x ”)" +C
3x% +2x
48). dx =
) J.)c6+2x5+x4+2x3+2x2 +5 *
3 2
1) 4/LHJrc 2) x2+l+%+c
2 X
] 1. (X +x*+1
3) ,/x+;+l+c 4) Etan Y e
Key. (4)
Sol
Key
2
Sol: Req=f - 2§X +2;( - X
(X +x°) +2(x" +x°)+5

Put x*+x’=¢
1

49). I(XM +x°" +Xm)(2xzm +3x™ +6);dx =

1 3m 2m m - 1 3m 2m m (m+1)
1) —(2x +3x" 4+ 6x )m+c 2) (2x +3x°™ +6x ) m4c
6m 6(m+1)

23



3) L(2)(3”‘ +3x7™ +6x™
6m

Key. (2)

)(m+1)/m +c 4)

(2X3m +3x™™ +6x™ );

1/m
(2x3m +3x°m +6xm) +c

—_

dx

Sollz'[ (x3m +x" +xm)

1

= I (x3m’l +x T x™! ).(2x3m +3x°" +6x™ )E dx

Put 2x™™ +3x*™ 4+ 6x™ =t

1

1 )(m+l)/m

+C

1
=1=—17.,| trdt=—

6m 6m, 1

(x—l)dx
>0) J‘(erl)\/erxz +x°

1) tan™ (x+lj+c

X
i 1
3) 2tan ,/x+—+1+c
X
Key (3)
Sol
(xz—l)/dx

- +c= )(2x3m +3x*™ + 6x™

I:
I (x+l)2 Vx+x2+x°

(x+l)2 \/1+1+x

X

x(l—lzjdx
_I X ) 1
,put t" =x+—+1

6(m+1

2) 2tan™ (x—lj +c

X

4) tan™ ,,x+l+1+c
X

X

, 1
=2f 2dt =2tan't+c=2tan"',[x+—+1+c.
t“+1 X

51). If | x 1 =

35" 2% +1 +c then ¢'(1),¢'(2),4'(3) arein __

dx
X \/3)(4 —2x* +1

1) AP 2) GP

#(x)

3) HP 4) AGP

24

24



25

Key (1)
11
35 ledt 1 xt —2x? +1
Gl=|-=22—2% gJd=—|"—=—\Jt+c="-—"" """
Sol 2 1 4y Vi 2 ¢
1

#(x)=2x" = ¢'(x) =4x = ¢'(1),¢'(2),4'(3) are in AP

52). If j(?n(\ll—x +\/1+x)dx =x(5n(\/1—x +\/1+x)+%(f(x)—x)+c then the value of fl(O)

equals
1)0 2)1 3)2 4) %
Key (2)
Using by parts, f(x)=sin"'x= f'(0)=1
Sol
1+ (nx)’
53). If (1+ ) =

1+ (nx™" +((n(xﬁ))

1) En(x+€nx)+c 2) Kn(1+x€nx)+c 3) fn(x—ﬂnx)+c 4) fn(l—xﬁnx)+c

Key (2)
1+ lnx
1+ xlnx

G.I=I dx=€n(1+x€nx)+c

Sol

Trigonometry based questions

54). '[ (1++/tan x)(1+ tan” x)

dx equal to
2tan x
1
1) logtan® x++/tanx +c 2) logtan® x + +c
) o ) o8 2+/tan x
3) log|tanx|+2ytanx +c 3) log|tan|+ytanx +c
Key (1)

25



Sol.

j—l dx + —J—m dx

2sin xcos x sin X Ccos x

J'Sll’l X+COS X

SeC 2
dx = log(tan” x)++/tanx +¢
SINn X COS X J'\/tanx g( )

55). J-(2+secx)secx

7 AxX=
(1+2secx)
H—1 ¢ 2) 2 cosec x +cot x+C
2cosecx + cot x
3) e 4)2 cosec x —cotx + C
2cosecx —cot x
Key (1)
Sol.
; :I(2cosx+12) :I(2+c0sx)cosx-2+sin2 X
(2+cosx) (2+cosx)
Zj CoSX _j —sin’ x sin x re
2+cosx (2+cosx 2+cosx
56). If I (2—3sin x)\/secx dx=2f(x)\/g(x) +c and f(x) is non constant function then
1) fA(x)+g(x) =1 2) fA(x)-g (x)=1
3) f(0ex)=1 4) f(x)=g(x)
Key (1)
Key (1)
Sol.

J-2—3sin2xdx:J-2cos2x—sin X

dx = 2 cosx \/cosxdx Sln4xdx =2sinxycosx +c
\Jcos x \Jcosx I I

COS X
= f(x)=sinx,g(x) =cosx

57). The value of 2[sinx.cosec4xdx is equal to

26



1) 1 1n1+\/5s1nx__ln1+s%nx+c

2\/5 l—ﬁsinx 1—sinx
) |1+\/§smx| 1+smx|

2\/_ ‘1 x/_smx‘ 1 smx|

3) l \/Esmx __ln1+s?nx L C

2\/_ 1+\/§sinx 1—sinx
4) 1 x/zsmx|__1 1+cosx|+c

2\/_ 1+\/5s1nx‘ 1- COSX|

Key (1)
Sol.
I=2Isinx.cosec4xdx=2j - sin x dx
4sin x cos xcos2x
:—f c0s xdx —— Put sinx = t, then cosx dx = dt
1 sin’ x 1 2sin x)
1 dt
=1=—
2J.(1—t2)(1—2t2)

1[ : .
=31 -[1 i+ j a’t} [By partial fraction]
1l 11n1+t| L[]

2| 2 |1- t| 2J_ 1- \/Et‘

1++/2sinx __1n‘(1+s%nxj+c
2\/_ 1-/2sinx l—-sinx
58). Ify=2cot’( j+x then [ X dx _
2 (x 74)smx+4xcosx
1) log|cosec2y+coty|+c 2) log|cosecy+cot2y|+c
3) log| cosec y+cot y|+c 4) log| cosec y—cot y|+c¢
Key (4)

27
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Sol.

— 9 -1 2 _ -1 dx _ 4 x
¥ = stan — |+ x=tan —2—4 +x=>tan[y—x}—?—

x - -4
= |::c::-s(;u—Jr)—ﬁ—xz_4
x+4
x x* x’-4
s 4 P odxied
J‘ X : :J‘x 1 X dx
sinx + 2x4cosx sty
x°+
d_y:L_i_Fl_ x2 :I dy
dx .4 x° x’+4 Jsiny
x2
dx
59). - = =
) fsin2xtangx

1) ltan9x+C 2) itangx—l—c 3) icot9x+c4) _—lcotgx+c
9 18 18 18

Key (4)
—cot’x
1 8 2 —
So 2fcot X cos ec’xdx T
60). fcosl4x—cosl?>xdxz—
1+ 2cos9x
sinb6x sinb5x sinbx sin5x
1 — +C 2) — - +C
) 6 5 ) 6 5
3) sin 5x _ sin4x LC 5 _sinSX B sin4x LC
S 4 5 4
Key (3)

Sol



29

. (27x) . (x
—2sin [2] sin [2) 9% .
f 5 dx = f—2 sin [—] sin [—]
3 —4sin? [QX] 2 2

:f cos5x —cos4x dx

_ sindx  sin4x

- +C

S 4

.3
sin” x
61). 2 3 = dx =

(cos” x+3cos” x+1)tan  (secx+cosx)

1) tan ™" (secx +cosx) +¢ 2) log tan ™' (sec.x +CosX)| + ¢
1
+c 4) log|secx+cosx|+c

(secx+ cos? x)2

Key (2)

Sol.
pyt 7a7 (secx+eosx) =7 (x)
7(x)= sin” x

Ccostx+3ces x+1

I%zlogb’[,ﬂhc

62). If IZCOS Xosinx+A oy (n|cos x+sinx—2|+ Bx+C Then the ordered triplet A,B, 4 is
cosx+sinx—2

13 31 1 3 3 |
1) (5,5,—1j 2) (5,5,—1j 3) (57—1,—5j 4) (E,—LE]
Key (2)

Sol.
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ax

i{ﬂhﬂcos x+snx— 2|+Bx+C'}

COSX— SN X Acosz—Asin x+Beosx+Bsinx—28
=4 +8=

cosxtsinx—2

cosx+sinx—2

2=A+8 -1=-A+58 A=-258

A=31258=11241=-1

63). cos® x dx

sin’ x(sin5 X +cos’ x)
)5 2) % 3)2
Key (3)

Sol.

cost xdx

‘F:.I- =z ¢ s PR
g1 x[:sm xX+cos x:]

cost xdx

sin® J':(1+|::c::-1:j x)yj

cot' xcosecix dx A
= o put l+cot” x=¢
(1+ cot” x)

64). jzcos 2x In (tanx)dx, is equal to
1)sin 2x1n (tan x) - 2x+C
3)sinxIn(tanx)—-x+C

Key (1)

Sol.

— :—%(1+cotA x) +C

B

41

Scot* x cosec’x dx = —dt

2)sin 2xln(tan x)+2x+ C

4)none of these

2
We have 1:j2cos2xln(tanx)dx:sianln(tanx)—Jsinbc. € X i

tan x

=sin2xIn(tanx) —I2dx =sin2xIn(tanx)—2x+C

30
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oy, e
1) log X+ ZCOS X
3) 10g X +2C;)S X

Key (1)

Sol.

J-x+cosx+xsinx—x

dx =

+C

+c

x(x+cosx)

66) J-[1+tanxtan(x+a)]dx , 1s equal to

1) tana In

3)cotaln

Key (4)

Sol.

We have tan o =tan(x+a—x)=

sin(x + a)
sin x

sin x
sin(x+ )

Then, we have

dx

+C

+C

X

2) —log +c

X+CosXx

X+ CosXx

4) —log >

+c

sin(x+a
2) cotaln (—)
sin x

oS X
4) coterln

tan(x+a)—tanx

1+tanxtan(x+o)

I[1+tanxtan(x+a)]dx :jcota[tan (x+oa)—tan x]dx

=cot a[—ln|cos(x+ a)| + 1n|cos x” +C

=cotaln

COS X
cos(x+a)

+C

cos(x+ o)

+C

31
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2sin(x” +1)—sin2(x* +1) dx is equal to
(x2 +1) 1

67). Let x" #n7=l,neN  Then, the value of Ix\/

2sin(x2 +1)+sin2

‘41
1) log%sec(x2+1)+C 2) log sec(x 2+ J+C
3) %10g‘sec(x2 +1)‘+C 4)None of these
Key (2)

Sol.

2sin(x2 +1)—sin2 x° +1)

We have,jx : ( dx
2sin(x2 +1)+sm2(x2 +1)

_ J.x\/Zsin(x2 +1)—2singx2 +1;cos(x2 +1)dx

2sin(x2 +1)+25in x*+1 cos(x2 +1)

dx

68). -[ cos(2x)cos(4x)

1s equal to

] 1+/2 sin 2x
1)—=log :
2\/5 1—«/§s1n2x

—%(log|sec 2x—tan 2x|) +C

1+\/§sin2x
1+\/§sinx

2) 2\1/5 —%(log|sec2x—tan2x|)+C

32



1 |1++/2sin2x| 1
3)—=log|———|——(log|sec2x —tan 2x|) + C
)\/5 gl—\/zsian ( g| |)
4) None of these
Key (1)
Sol.
J- sin(4x—2x)dx
sin(2x)cos(2x)cos(4x)
:J- sin(4x)dx —Jsec2xdx
sin(2x)cos (4x)

:2_[C0$2de —%(10g|sech—tan2x|)

cos4dx

69). | I-Tcos’x , J.{(x)7 +C, then f(x) is equal to

sin’ xcos” x (sinx)
1) Sin x 2) Cos x 3)Tan x
Key (3)

Sol.

1—7cos” x sec’ x 7
[ de= ]| =
sin’ xcos” x sin”x sin’ x

. J' sec2 X

7
dx—|——dx=1+1
sin’ x jsin7 b

sec’ x

sin’ x

dx

Now, /, ZI

tan x tan x.cos x
= + 7J- dx

sin’ x sin® x

tan x
=— -7
sin’ x

2

4) Cotx

33

33



70).

Key

Sol.

7).

Key

Sol.

tan x
]1 +]2 :T-FC
Sin x

= f(x)=tanx

Integral of ,/1+2cot x(cotx +cosecx) with respect to X is:

1) 2Incos > +c 2) 2Insin >+ ¢

2 2
3) %lncos%Jrc 4) In sin x O/n(cosec x [ cot x) + ¢
(2)

I= J.\/l+2cosec x cotx+2cot’ x

= I\/cos ec’x + 2 cosecxcot x +cot” x dx

:I(cosecx+cotx)dx
oS’ x +¢cos’ x
jﬁdxequals
sin® x +sin” x
1) sinx—6tan‘1(sinx)+c 2) sinx—2sin"' x+c¢
3) sinx—2(sin x)_I —6tan” (sinx)+c 4)sinx—2(sin x)_1 +5tan” (sinx)+c
(3)
) 11 2 t 1 2 20-2
dnx=t ; 1=j( )@-r) o by g 2022
£ (1+7) y(1+y) y(y+D)

=1+6 {——L}= (1+%— 62Jdt
3y  y+l ¢ 1+¢

34
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d.
72). 1IfI =J' o , then I equals
sin(x—ﬁjcosx

1) 2 log sinx+sin(x—§} +C
3) 2log sinx—sin(x—%j +C
Key (2)
Sol.

I:

2) 2log

+C

. T
Sin X—E S€C X

4) None of these

{{-5),

sin [n - xj dx
_\4 )

2+sin2x

73). |
2) [V2.42]

1) [-11]
Key( 1)

Sol.

LJ d(sin x+cos x)
J2 7 (sinx+cosx)’ +1

1/2

74) . I (1+2tan x(tanx +secx)) ~ dx

1)logsecx(secx —tanx)+C
3)log secx(secx+tanx)+C
Key (3)

Sol.

3) [0.1]

1
V3 -[ . Vs

cos| — | sin| x—— |cosx
(3] ( 3)

= Atan™ (f(x))+ B, where 4,8 are constants then the range of A7 (x) is

4) [-1,0]

2)logcosecx(secx+tanx)+C

4)log(secx +tanx)+C

I[:l+ 2tan® x+ 2tan xsec x)m odx = J-[:sec:g x+tan® x+2sec xtan x)m &%

35
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= log[secx+tanx] secx+e

1
75). dx = lo
) fH—cos X +sin x x B

1) 2+tan>
2

f x |+c then f(x)=

2) 1-tan> 3) 2—-tan> 4) 1+tan>
2 2 2
Key (4)
Sol.
Put tan2 =7
2
(cosx—sinx)dx B 1+ f(x)
If = Atan™ Bl C,th
IZ sinxcosx—sin‘cos’x (f(x))+ o8 1—f(x)+ > thell
1) A=3B 2 sinx+cosx )
) ) I)=—5
3) 9(4*-B*)=1 4) A=-2B
Key (3)
Sol.
Put sinx+cosx=¢ and evaluate
J~(cosx+xsinx) B
= .....
77). x(cosx—x)

cXx

COSX—X

=)

3) 1n(|cosx+x|) +c

Key (1)

Sol.

COSX—X

ol

4) Inx+ ln(|cosx+x|) —21n(|cosx|) +c

(&9

I= J'COS+XSII'1X J'COSX+XSIHX X+X

x(cosX —X)

_J~ dx J- —(sinx +1)

COSX—X

X(COsX —X)

dx

dx =logx —log(cosx —x) +logc

36
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=logcx —log(cosx —X)

Cx

COSX —X

=log

78). J.(‘)‘[ans x+7tan’ x)(1+‘fan2 x)dx _

(‘[an3 X+ tan )c)E

5 7

1)2(tanx)2 +¢ 2)2(tanx)2 +c¢ 3)2(tanx)% [secx|+c
Key (3)

Sol.

t = tan x,dt = sec? x dt

(9t5 +7t3)dt
o

9t* +7t°
J‘ (t9 + t7)1/2

y=t"+1t’

:j%:Z y+c

79). The values of a and b which satisfy

J- 2sin2x—cosx

. ~—dx = alog|sinx — 1|+ blog|sinx - 3| + ¢, are respectively
4—cos” x—4sinx

-3 U 2) 3.1 33 _U
2’2 2’2 2" 2
Key(1)
Sol. -3 11

4sinx —1 cosx
f dx

3 +sin’x —4sinx

4) None

4)
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Put sinx =t

4t —1
-
t*°—4t+3
4t —1
:f—dt
t—1 t—3

a b

S L
&)

Thenazﬂl :—§andb[E U

t—3), 2 1), 2
80). The value of | XCOLXCOSCCX v is equal to
(x+cotx)

1) e 2) e
(xtanx+1) (xsinx+cosx)
_—1+C 4) ;‘FC
(x-l—cotx) (xsmx-l—cosx)

Key (2)
Sol.
Let Izjxcotxcoseczxd ZJ- xcotxcosecxzdxzj XCOSX zdx
(x+cotx) cot’ x(xtan+1) (xsinx+cosx)
= -l +C.
(xsinx+cosx)

tan x./sec x (1 +cos’ x) ) 3
81). For xe(O,E), If dx=2/f(x)+1 +c andf(—j:— then
2 '[ «/cosx+sin2x () 3) 2

{f{ﬁﬂ = (where [.] denotes G.L.F)

4
1)1/2 2) 1 3)2 4)0
Key (4)
Sol.

tan x~secx (1+ cos x) J J. tan x~fsec x (1+ cog x:l y
¥ = X
J1

- |:|::us2 X+cosx

J

-u(cos x+sin® x



_ _[ SEC X tan :Jr(1+|:c:-s2 x)

dx
Jeecx—cosx+1

Isecxtanx+sin x

dx
Jeecx—cosx+1

= Exfsec x—cosx+1l+c

= stoymser-cars [ (2] o

82). Iff(x)=3x?sin L. Xcosl, x # 0, f(0) = 0 then the value of f(lj is
X X

T

DO 2) 1 3)2 4)3
Key (1)

Sol.
f(x) = 3x sin = - x cos—
X

X

= f(x) = [(3x sin + - xcos L) dx
X X
f(x) = sin l.x3—J.cosl(—izx3)dx—-|‘xcosldx
X X X X
— 3ain L
f(x) =x’sin —+c
X

f(0)=0+c=0=c¢=0

- f(Um) = L sinn+0=0.

753

83). If J' Lé =cot”'(f(x))+c then {f(gﬂ = (Where [.] denotes G.LF).

sin® x + cos® x
1)% 2)2 3)0 4 1
Key (4)

Sol.
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J

& 6
sih x+cCos X

dx ]- dx 41- cosect2x

=4 ————dx _ -]
1—Z2sin® xcos® x 1+4dcot: 2x = Cot (2cot2x}+c

L f(x)= 2cot2x:‘>|:f[g]:|=l

85).

Key

Sol.

86).

Key

Sol.

87).

If jtansxdx:Atan4x+Btan2x+g(x)+c then

1 1
1) A:Z’B:_E 2) g(x)=-log,|secx]
-1 1
3) g(x)=x 4) A=—.B=
(1)

J.tan2 x.(tan3 x)dx = J‘tan3 xsec? xdx—J‘tan2 x(tan x)dx

_ ‘[an4 X
4

—J.sec2 x.tanxdx+jtanxdx

tan4x tanzx
= - +log, [secx|+c

4
x% +cos? x ) :
The value of J=——5—cosecxdx is equal to
I+x
1) cotx—cot™ x+C 2) C—cotx+cot™' x
-1
3) _tan_lx_COS€CX+C 4) _elntan X _COtX+C

S€C X

(2,34)

Add 1 & sub tract 1 in numerator and then apply by parts

The value of j%dx is equal to

.- 4 4
SIn x+CO0S X

1) cot™ (cot2 x) +C 2) —cot™ (tan2 x) +C

40
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3) tan™ (tan2 x)+C 4) —tan™' (cos2x)+C
Key (1,2,3,4)

Sol.

- 2
I=I sin 2x J j2tanjcsec xdx
tan” x+1

sin® x +cos* x

Put tan? x =¢ = 2tan xsec’ xdx = dt

:I dr__ tan”' (1)+C :%—cot‘1 (tan2 x)+C

X

=—cot™' (tan2 x) +C, =—cot” ( >
co

j +C, =cot™ (cot2 x) +C,

1—tan’ 1-cos2 . L :
Also cos2x=-—"0 2| “ZE8T |2y, using these values in given integral
1+tan” x I+cos2x
I J- si1122x dy— 2sin22x g
(coszx—sin2 x) +2sin® xcos’ x (cos2x) +1

Put cos2x=¢=—2sin2xdx=dt

:>I:I _ . =—tan"' 1+ C, =—tan"' (cos2x)+C,

88). If jm—_cmdx: pf(x)+qg(x)+C, where, ‘C’"is a constant of integration
tan x —3tan 3x

and f(2014) = 2014, then

! \/g—tanx
1) p=lig=—7/f(x)=xig(x)=ln 7=
) p=1l;g \/g,f(x) x;g(x)=In J3 +tanx
2) pZIQQZ_%;f(x):x;g(x):m%
3) p=1;q=‘%;f(X)=x?g(x)=ln%

\/§+tanx

\/g—tanx

4) p=1;q=—%;f(x)=x;g(x)=1n

41
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Key (1,4)

Sol.
dx:pf(x)+g(x)+C (I)

]_I3cot3x—cotx
tanx —3tan x

3tanx—tan’ x and cot3x—C0t3x_3C0tx

Using tan3x =
& 1-3tan’ x 3cot’ x—1

2
I=J‘1 3tan“ x+2-2

3—tan’ x

I jld 2Jl+tan X = 2J~ sec’ x

3—tan’ x —tan® x
+C
2\/_ \/_ tan x
=1lx +—l V3 ooy, e
\/_ \/_+tanx

Comparing with R.H.S. of equation (i), we get result

89). |If [:fseczxcosec4xdx=Acot3x+Btanx+Ccotx+D, then

1)A=-1/3 2)B=2 3)C==2 4)B=1/3
Key (1,3)
Sol.

I=J.seczx cosec’ x dx

2

dx

J.(sin2 X + cos? X)

cos® xsin”* x

dx

j sin® x + cos® x + 2sin? x cos® x

cos® xsin® x

sin® x

2
cos” X
= j(sec2 X + 2cosec’X + — j dx

42
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=tanx —2cotXx + J.cotz x cosec’xdx

cot’ x

=tan x — 2cotx — +D

1

90). dx =
) J(sinx+2cosx)(cosx+25in x)
1 2 1
1) LI tan x + be 2) llntanx+2
2(tanx+2) 3 |tanx+1
3) llnSITlx+2COSX+c 4) lln2's1nx+cosx+c
sin x +cos x 3 |sinx+2cosx
Key (1,4)
Sol.
/ j 1 2(2sinx+cosx)—(sinx+2cosx)
- X
3sinx (sinx+2cosx)(cosx+2sinx)
_-[ 2sec’ x B sec’ x B J- II dt
3tan’ x + 6tan x 3tanx+6tan2x 2+ 2t t+282

(v tanx=r)

dx — Asin4x +Bsinx +c Then

91) f Ccos 9x + cos 6x
) 2cosbx —1

1) 4A+4B=15 2)4A+4B=5 3)4A+2B=3 4)A-B=1

Key (2,3)

Sol.

15x 3x
2C0S——COS—

= 2 dx
2[200322}{—1]—1
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2[4cos S—X—C’)c SS—X
:f 2 2 3x

cos —dx
4 cos? SX
2

ZIQCOSS—XCOSS—XdX
2 2
:f cos4x + cosx dx

1 . .
= Zsm4x—|—smx—|—c

SA=—B=1

1
4?

91). Iff sin2x + 2tanx

1 ) )
dx = — 3+ ~sin*+8sin®x +C
cos®x +6cos’x + 4 o

(o, B are co-prime)

1) «+p=13 2) B+~=7 3) a—B+~=17 4) a+p-56=14
Key (2,3)
Sol
2sinx 2sinx
f cos”x cos’x dx:iln[1+ 64 + 46 ]+C
14 6 n 4 12 cos’x cos®x
4 6
cos*x cos®x
92). If I—3—Atan‘1(sinx+cosx)+Bln cosx+s1nx—\/5|+c’ then
COS” X —sIn” X cosx+sinx+\/§‘
1) 4=2/3 2) B=-2/32
3) 4=-2/3 4) B=-1/32
Key (1,4)
Sol.
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J_ dx ~ J. dx 3 (cosx —sin x)dx
j (1-sin2x) (1 ,m 2Xj

cos’ X —sin’ x sin 2x

(cosx —sinx) (1 +

Let cosx+sinx=t¢

cosx+sinx—\/§|
+C

=tan”'(sin x +cos x) — In

Q) E+1) 3 W2

sin X

93). If [———
sin(x—nj
4

J- 2dt 2 1

cosx+sinx+\/§‘

dx=A [f(x) +log|sinx —cosxu +¢ then

A=+ -
1) 2 2) A 2

3) f(x)=sinx 4) f(x)=x
Key (24)

Sol.

. s1n(u+) -
J‘ Sin X dX:J‘—4du(put u:X—Z)

) T sinu
sin| X ——
4

) T . T
SIHUCOSZ-F coSsuSsin—
=f 4 qu

sinu

1
= +—10g|s1nu|+c

S EARs

(x +log|sinx —cosx|) +¢

i

1
A= 1()=x

sin x |1 smx| 1- \/_smx|
dx=A4In +Bln
94). If js1n 4x = |1-|—s1nx| 1+\/_smx‘
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1
1 =— l 2 = l 3 B = 4 B
) a1 ) a-1 ) b= )
Key (244
Sol.
J- sin x 3 J- cos xdx (¢ =sinx)
4sinx.cosx.cos2x 47 (1-sin” x)(1-2sin” x)

21 ( 2 1 J
__j - —— |dt
49 (1- t)(l 27) 4\1-20 1-¢

95). If Jf(x) sin x.cos x dx:+ In| f(x)|+c then L can be

2b* ~a") J(x)
1) &*sin® x+b° cos® x 2) —a®cos® x—b?sin®x
3) 2 (b ~a*)cos2x 4) 2 (a*-5*)cos2x
Key (1,2,3)
Sol.
AC)) [

f(x).sinx.cosx = = 2(b* —a*)sin x.cos x=

2b* —a®) f(x)? f(x)?
|
J.Zb2 sin x.cosxa’x—J-Za2 sin x cos xdx :J.f (x)dx
S (x)
. . . ) 1
sinx=t, in Ist and cosx =t in lInd 9b2s1n2x+a2cos2x:—f( )
X
1
Let cosx = tis ist, sinx =t in lInd = b’ cos’ x—a’ sin® x=———
S (x)
\
j(bz—az)sin2xdxsz(x)cfx = L _a?ycos2x=
S (x) 2 S(x)
96). If j3COt3x COtxdx:prrqlog m +C,then £ =
tan x —3tan3x \/§+tanx qz
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Key (3)

Sol.

_ 2 B 2
3cot3x—cotx = 3(1-3tan” x) 1 tan” x

3tanx—tan>x tANX  tan x(3—tan’ x)
—tan3 _
tanx—3tan3x:tanx—3(3tanx t;n x): 8tan;c
1-3tan“ x 1-3tan“ x
. J-l 3tan? xd _[1 2(1+tan x)d \/_+tanx .%:3
3— tan X 3— tan X \/_ \/_ tanx 0
dx 2 tan® x
97). = tan’?x +C then \ =
) fc033 X+/28in2x [ X ]
Key (5)
Sol [= 1f &putt—tanx
cos” \/
98). Icos26’.€ (COSH+Sln9jd0 K(n(cos20)+sin26.(n /w +c¢ then K equals
cos@—sinf cos@—sinf
1)1 2) L 3)2 a) L
2 4
Key (2)
Sol. I sm2l9fn(cose+s%n0j_"‘sm29 10
2 cos@—sin @ cos26

I =

s1n2<9€n[cosﬁ+s%n9] +lﬂn(c0520) :>k=l
2 cos@—sin@/ 2 2

99). If Jxez“' cos3xa’_x:ez'”[(px+q)cos3x+(rx+s)sin3x]+C then p:r=

1) 1:2 2) 2:3 3) 1:3 4) 2:1
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2x

Sol. GI=x%
13

[2cos3x+3sin3x]1.e™ (2cos3x +3.3x) dx

2x

) 1 1 ) )
=X. [20053x+3sm3x]—B.Eez"(2cos3x+3.sm3x+231nx3x—3cos3x)

_26 39
169 T 169

100). If Isin4xdx=Ax+Bsin2x+Csin4x+D the value of 4+2B+4C equals

= pr=2:3

1)0 2)1 3) L 4)%

Key (1)
Sol.

Limit x and put x=0 = G.E=0

sin x

: A Vs
sin| x—= |sin| x+~—
( 6) ( 6)
1)— ! lo tan( J+lo tan(f—lj +C
N an CIY
1 X 7 X
2) —| logtan| —+— |+logtan| ——— | |+ C
)ﬁ{ : (2 12) ¢ (2 lzﬂ

1 X
3) —=]|1 t| —+— ||+ C 4) None
)ﬁ{ogco(z 12ﬂ )

101). The integration of I dx is equal to

Key (2)

T
) 2sin xcos —
sin x 6

: al N
Y R V¥ ) g Y oy

dx

Sol. j
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. T . T
sm|{ x+— (+sm| x——
( 6) ( 6)

:%j Sm(ﬁzjsm(x 6] \/_J.cosec(x 6)+cosec(x+%}
:T{logtan(f—%jﬂogtan(;+%H+C

102) If Itansxdx = A tan*x+Btan’ x+g(x)+C

1 1 1 -1
1) A—Z,B—E,g(x)——log|secx| 2) A—Z,B—?,g(x)—+log|secx|
3) g(x)=In —l,B:l 4) A:—l,B:l,g(x)zlog|cosx|
4 3 4 3
Key (2)

Sol. Itan3 x(5602 x—l)dx = jtan3 x sec” xdx —J.tan3 xdx

tan*x tan’x

_tan’x
4

—Itanx sec’ x — l)d +10g|secx|+C

103). The primitive of the function x|cosx| when %< X<

1) cosx+xsinx 2) —cosx—xsinx 3) xsinx—cosx  4) None

Key (2)

s
Sol. If E<x<7r:>|cosx| =—CoSs X

=I—xcosx dx

104). Let f(x)ZJ‘(COSX—log “‘”}Vx and f(1)=0 then the value of f(%) is
X
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1)1 2)2 3)-1 4)0

Key (4)

Sol. Jcosxdx—fsinxlogxdx :cosxlogx+jsinxlogxdx—jsinxlogxdx
X

=cosxlogx+C
f(1)=0+C=0=C=0
Sf(x)=cosxlogx = f(7/2)=0

105) If J.\/“cosecxﬂ dx =2 fog(x)+C where A€R then
1) A=-2,f(x)=cot™ x,g(x)=+/cosecx+1
2) A=-2,f(x)=tan""x, g(x)=+cosecx+1

3) A=2, f(x)=tan"'x, g(x)= cot x

Jeosecx —1

4) A=2, f(x)=cot™x, g(x)= cotx

Jcosecx +1

Key (4)

Sol. Izjw/cosecxjtldx: J.\/ cotx dx=_j —cotx cosec X
c

osecx—1 cosecx\/cosecx—l

Let cosec x—1=¢t> = —cosec xcotx dx=2¢tdt

]:—'[126?2 =-2tan"'t+c=-2tan"' Jcosecx—1+C
+
=—2{%—c0t’1«/cosecx—l}+C:2cot’l«/cosecx—1+C'

—2cot™!| = |
w/cos ecx+1
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106). If Ifﬂ—cwﬂdx:E&j+C,then value of 1+ u+K

2+3cosx) 1+ K cos x
1)0 2)1 3)4 4) 6
Key (4)
Sol. [ =[2X288X_g
(2+3cosx)

Multiplying N" & D" by cosec’x

l I (3 COS eczx+200txcos eCX) —3cos eCZX—ZCOtXCOS ecxd

(2csosecx+3cotx)2 (2c0secx+3cotx)2

1 sin x
= + [ C
2cosecx+3cotx 2+3cosx

x*+20 Ax

107). If dx = + utan x+C then the value of A+k+ u is
‘[(xsinx+SCosx)2 cosx(x5 sin x + Kx* cosx) H
1)5 2)4 3)3 4)1
Key (1)
x* (x*+20 x° +20x° Jcos x 5
Sol. ]=J. ( ) sdx = ( ) =X X ix
x*(xsinx+5cosx) (xsinx+5x"cosx) 0S¥
- (5x4 cosx+x’ sin x)
S = - +_[ — sec’ dx
cosx(x5 sinx + 5x* cosx) (x sin x + 5x cos)
s = +tanx+C

cos x(x5 sin x+5x* cos x)

cos7x—cos8x ,  sin2x N sin3x

108).Theva|ueof_[ coss X i
+ 2COSJOX

+C A+K isequal to

1)0 2)1 3)-1 4)2
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Key (3)

2sin 15—xsin X

Sol. I:Icos7x—cos8xd B

=
1+2cosS5x 1+2cos5x

Multiplying & Dividing by sin57x

. 15x . x . 5x
231n751n—sm—

2dx

sins—x+25in5—x0035x
2 2

D I5x . ox .
251n751n—s1n—

5x

2 X . 5x
5y 5y dx J.2s1n2s1n2dx

sm—+sm——sin—
2 2

sin2x sin3x

J.(cos 2x —cos3x)dx = — +C
2 3
dx .
109). If Iz.[— then | is equal to
Sec x + cos ecx

1 . 1 (.
1) = cosx+s1nx——log|cosecx—cosx| +C 2)—|sinx—cosx—
2 2 2

3)

4) 3 sinx—cosx—L log

Key (4)

Sin xcos x smx+cosx —1
Sol. I = J'— =_J'
SIn x + CoS x

. 1
(smx +cosx+ 5 log|cos ecx —cos x| +C

T T
cosec| x+— |—cot| x+—
( 4) ( 4)

Jrc

NG

X
sin x +Ccos x

N

log |cos ecx +cot x|j +C
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1 i 1
=—||sinx+cosx— dx

2 \/Esin(x+2j

1 ) 1 T T
=—|| sinx—cosx ——=log|cosec| x+= |—cot| x+= | [+C
2 2 4 4
3 3
(sin2 X + c0s? xjdx
110). If j =aJcosatan x —sin o + by/cosa —sina.cot x +¢, then ab =
\/sin3 X COS” Xsin(x—(x)
1) 4cosec2a 2) 8cosec2a 3) 2seca 4) 4seca
Key (2)
Sol. 1=] dx ‘ dx
\/cox3x(sinxcoscx —cosxsina) \/sin3 X (sinx coso—cosxsina)
sec? xdx cosec’xdx

-| +
\/cosoctanx—sma x/cosa—smoccotx

2 : ;
= \/cosatanx—smowr - \/cosa—smacotx +cC

cosa S o

2

— =8cosec2a
cosa sina

ab=

111y|fj93§fi£$§fdx=

sin® x +sin” x
1) sinx—2cosecx—6tan' (sinx)+c 2) sinx—2cosecx+5tan” (sinx)+c
3) sinx+2secx+tan' (sinx)+c 4) sinx—6tan”' (sinx)+c

Key (1)

2
Sol. . cosx:t:>G.I.:I(l_tzt)zi(;—tz) dt:jl+t22(zjt;)dtZI[1+%—t2i1

2
jdt:t—?—6tan_1t+c

tan x

2

dx

Zx+tan’ x

112). If |

, = Acotx+ Btan™
sin

j+c then A+ B2 equals

53



1)1 2)-

Key (2)

Sol. ar  _Lefl_ 1
? It2(2+t2)_2f[t2 2+t2)dt_

1

1

3)2

1 l(tj .
—-—————=tan | —=|+c’
2t 22 2

4) -2

A+BJ2=-1

INTEGRATION BY PARTS

2
112). IfI:.[e"(Hz) dx , then I equals
x+4
) X e ic 2) 2040 3 Xleic 4y *~1
x+4 x+4 x+4 x+4
Key.1
t—2\? t—A4t+4
sol Put x+4=t, so that]zjet_4(—j dt _4:_[ t( 3 jdt
4 t
64:{5 4et}+C e’ +C
t x+4
X -1 2x .
113). [e*]| tan X+ ———5 |dx is equal to
1+x2)
1) e"(tan’lx— 1 ]+C 2) e tan' x+ L e
1+x° 1+x°
3) ex(cot"lx— 12j+C 4) ex(tan_1x+ 22j+C
I+x 1+x
Key.1
sol.
Jex tan”' x + 12— 12+ 2x > dx=ex(tan’1— 12J+C
I+x° 1+x (1+x2) 1+x
3 .
114). Joes[Eeo XSt oy s equal to

1) eSi”x(tanx+x)+C

2)e™ (x —secx) +C

e +C
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3)e™ (secx+tanx)+C  4)none of these

Key.2

3 3 . .
sol. I= Ie““" (Mj dx = J‘xes"” cos xdx —Ies‘“x (secx tan x)dx
cos? x

— I:xesmx _J.esmxdx:l_[esmx Secx_J'eslnde]
__sinx

=™ (x—secx)+C

115). / e**** sec’ x sin’xX + cos X + sinx + sinxcosx dx =

1) e*°* secx+tanx +c 2)e***.tanx +c
3) €5 secxtanx +c 4) €7 secx+cC
Key.1
Sol
fese“‘.secx tanx secx +1 dx + fesecx sec’x +secxtan’x dx
= ™" secx + e . tanx — fesecx secx tan® xdx + fesecx sec x tan® xdx 116).
=e™" secx+tanx +C
fexsinx+cosx X4 COS3 X —XSsinx + cos x dx
x2 cos? x
i secx
1) eXsz—I—Cosx X — Te
X
2) exsinx—l—cosx xsinx — 208X 1
X
3) exsinx+cosx X  Secx tc
tanx X
XSINX+CoSX _ cosx —xsinx
4) xe J eXsinx+cosx %2 cos? x dx
Key. 1
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Jax

. 1 1
fexsmx+cosx [X2 COSX ——tanxsecx + —QSCC X
X X

X sin X+cos x

S€C X.€
X

X sin X+cos X X sin Xx+cos x
—e X — f e dx —

X sin X+cos X X sin X+cos X

exsinx+cosx . X2 Ccos Xe

Sol. [
fSCCX 5
X
; SeCcX
— eXSlnX+COSX[ _ ]_|_ C
X
118). J‘exx [1+x*(x+€nx")]dx:
1) e +c 2) xe* +c 3) x*e" +c 4) lexx +c
X
Key. 2
Sol J.exx (1 +x*x(1+ ﬁnx))dx =xe" +c
S xP=2 S ax* +bx+c
119). If [e'| === |dv=e"| =————— |+d then the value of a+b+c equals
X X
1)1 2)2 3) % 4)3
Key.2
(1 2 (1 1 1 2
sol. Ie [;—F)dxzje [;+?—?—?jdx
x(l |
=e —+—2 +c
X X
a=0
Clearly b=1 a+b+c=2
c=1
X .X
1 cos_ —sin> T x
120). Iex — dx=Ke" tan(———J+C then the value of K equals

1 X . X
1+smnx COS*+SIHE

1)1 2)-1 3)2 3)-2

Key.2

e .Secx
dx + dx
e
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sol.
GIl= _f {—sec (Z—E]—tan(z——)}dx
4 2 4 2
=—e"tan[£—£]+c:k=—l
4 2
,(x2+5x+7) ! )
121). Ie" ﬁdxze*¢(x)+c then number of solutions of ¢(x)=x equals
X+
1)0 2)1 3)2 4) 3
Key. 3
x+2 x+2 )
sol. G.I= ex[ j+c:> = X posses solutions x = —li\/?_a
x+3 x+3

No. of solutions = 2

122). jﬂ dx =

—x)WI-x

\/5+x\ («/5 x\ 1=x 1+ x
L\/z xJ+C 2) e L\/_er +c 3)eﬂlm+c 4)64’E+C

Key. 4
(- ) f 1+x\
sol. IzjemeJd jL( )J_ de
=e' t—i+c
cosec’x —2013

123). If | o dx =

1) cotxsec®®x 4 C 2) —tanxsec®*® x 4+ C

3) —cotxsec®™®x +C 4) tanxsec®®x +C
Key.3
sol.
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sec’ x 2013
f 2013 dX—deX

cos?*® x cos?'® x
_ —cotx fcotx —2013 sinx f 2013 dx
cos?' x cos?*1* x cos?’1® x
—cotx
= S TERE C
cos®® x

2

- P T .

124). If[ sec” x 2010 4 _ (x) +C, then value of P| — | is
<in 2010 <in 2010 3

1
DO 2) =
) ) NG
3) 3 3) None of these
Key.3
sol.
seczx—2010
j 010 9%
Sin X
=j seczx(sinx)_2010—2010_[ ;2010(1)(:11_12
(sinx)
Applying by parts on I;, we get
tan x tan X cos X tan x dx
Il:( ) 2010+2010I 2011 X T 2010+2010j. 2010
SlI'lX) (Sll’lX) (SIHX) (Sll’lX)
tan x P(x)
=l=hi-Lh=——00 =5
(smx) (smx)
T T
P| — :tan—:«/g
(3)-3
125).
1) cotx -+ .XSCCX s 2) tanx — .XSGCX +c
XSInxX + cosxX XSInxX -+ cosx
3) cotx — xsecx +cC 4) tanx + xsecx +cC
X sinxX -+ cos X XSsinx + cos x
Key.3
sol.
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f x X COS X ~dx ; Integrate using bypal’tS

COISX ‘Xsmx—i—cosx ‘

I

in” x— 2si 1
126). Let f(x)zzsm - 1+cosx( e )thenje‘” (/(x)+ £ (x))dxequals

COS X l+sinx

(where c 1s the constant of integeration)

1) e tanx+c 2) e cotx—+c 3) e* cosec’x+c 4)N0ne of these
Key (1)
Sol.
) 2 .2
cosx(1+2sinx) _ COS X—SIn X
1+sinx COS X
_cos” x(1+2sinx)— (1 +sinx)(cos’ x—sin®x) _ —sinxcos’ x+sin’ x
cos x(1+sin x) cos x(1+sin x)
_ sinxcos’ x+sin®x(I+sinx) _ sinx(l-sinx)+sin’x fan x
cos x(1+sin x) COS X
ecotx
127). I ——(21Incos ecx +sin 2x ) dx =
sin” x
1) —2¢**In(cosecx)+c 2) e Inx+c
3) € In(cosecx)+c 4) € In(sinx)+c
Key (1)
Sol.
2 _1
t=cotx = —cosec xdx=dt = dx = dt

1417

I=—Ie’ (ln(1+t2)+1it12jdt =—¢ ln(1+t2)+c=—2ec°“‘ Incosecx +c¢

4 4
128). If I(Enx)4 dx=xY A ({nx) +c then ) 4 =
r=0 r=0

1)4 2)6 3)9 4) None
Key.3
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sol. G.l. j redi=e¢ (64 —4f +120* ~ 241+ 24) + ¢
GE=1-4+12-24+24=9

129). Ietane (secH —sinB)do equals :

1) -e*sin®+c 2) €™’sin6 +c
tan® tan®
3) e*""secO+c 4) e®"" cosO+c

Key

tan®

Sol: integrate 3 I e“".sin0dO by parts. One integral cancels.

130). If Ix“ﬂnxdxzxs [Alnx+ B]+c then the value of V4+B =

1) ¢ 2) 2 3) 5 93
Key.1
sol.

[ x"tnxax = ;‘: {L’nx—ﬁ}rc A:% B:%

131). [(1+x—x")e™ dx =

D (r+)e v 2) (x-e ve B we v 4)xe e
Key.4
sol.

-1 -1 1 -1
J e dx+ I e x [1 - —2) dx=xe™ +c
X

k\/§QX/6

132). Let F(x)esmlx(l— al 2Ja’xand FO)=1 If F1/2)=
I-x 7
n= 2= < 4z
4 6 2 3
Key.3
sol.

,thenk =
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133). J‘i{(secl m)z +cos”' [l—xz Ha’x (x>0)

(1+x2) I+x
1) e tan” x+C 2) e™ . (tan”' x) ‘e
2
3) e ]“*.(sec"1 (\/1 +x° ))2 +C 4) et 1'*.(cos ec”! (\/1 +x° ))2 +C
Key.3
sol.
note that sec—1v1+x" = tan—1x ; cos1 G_xzj =2 tan—1x
+ X
x>0

tan "' x

[= J.i+x2 ((tan‘1 x)* +2tan”’ x) dx put tan—Ix =t

= Ie’ (+20)dt = et 2 = e”"fl"(‘[21n’l x)z +C

3
134). f Inx °dx=x> A (Inx) +C Then
r=0

61
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Put x = ¢!
ft3etdt:X Inx°—31Inx " +6lnx—6 +c
Ay =—6,A, =6,A, = —3,A, =1

135). If Ie“’ne (l—tanH)2 cos>0d0 = Ae™’ cos® 0+ K, then the value of 4+B 1s

Key. 3

sol.

Put tang=¢

(1+12)2

=|e 12— 2 - dt=¢ 12+k=etangcoszc9+k
1+¢ (1+t2) 1+¢

S A+B=3

INVERSE FUNCTIONS

136). J. ls{sin‘l( 2x2)+tan_l( 2x2)}dx;x>l
1-x 1+x 1-x

1) C 2) Ztan"'x+c 3) ~Zsin ' x+c D Zixte
8 8 2
key (1)

sol:
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= Im{(ﬂ —2tan”' x) + (—7r +2tan” x)} dx
= [odx
=0+c

=C

137). If Isin(2tan] Ii__dex:Asinlier\/l—xz +c¢ then A+B=
+X

1)1 2) -1 3)0 4) -2
key. 1
Sol. G.[.zjﬁdx=%x/l—7+%sin"x+c:A+B:%+%:1
138).If jsin*xcosflxdx:sin*lx(Ax—xsm*x—z l—x2)+%\/l—7+2x+C,Then fz
key (2)
sol:

sin”! x cos ! x dx =sin”! x(Ax—x sin " 'x—2 l—xzj

+z-1—x2+2x+C,

( =)
139). If _fsinthan1 1_x dx = Asin”' x+ Bx\1-x* + ¢ then A+B=
+x

1)1 2)-1 3)0 4) -2
key (1)

sol:
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G.l.=[\1-xd =%\/1—x2 +osinxte= A+ B= 4o =1

140). If 7= j sec”' Vxdx , then I equals

xsec™ x/;—log(1+x)+C 2) sec™ Jx —tan'x +C
3) xsec' x—Jx-1+C 4) None of these
key (3)

sol
Putting \/; —secOor x =sec’ 0

2
.-.1:[9(2 sec29tan¢9)de =jew

do

zﬁseczﬁ—jsec2 0 do =0sec? O—tanf+C —@sec’ O—sec2O—-1+C

=xsec 'x —x—1+C
——iog(x? +a? s 2l X c
141). If 7= [7an" (1++/x)dx, then I equals
1) x*Tan™ (1+\/;)—\/;+10g(x+2\/;+2)+c
2) (2\/5+1)Tan_l(1+\/;)+\/;—log(x+2«/;+2)+(?

3) 3xTan 1+Jx —Jx+log x+2Jx+2 +C

4) None of these
key (3)
Put 1+\/; =tan 6, so that

1= I@Z(tane—l)seczﬁ do

)
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:(tané?—l)2 H—J(seczﬁ—Ztan 9)d6’

= x2 tan_1 (1 +\/;)

sinx+4xcosx

142). Ify:2cot_1(fj+x, then I X dx -
: )

1) 10g|cosecZy+c0ty|+c 2) 10g|cosecy+cot2y|+c
3) log|cosecy+coty|+c 4) log|cosecy—coty|+c
key (4)
sol:
ot '1[2]+ t '1(—?4:{ ]+ = tan(y— x) —2—4x
= atl —_ X =tan X afl —X]=
7 x =4 7 =4
= n::c::s[y—Jr:]:ﬁ—xz_4
©+4
x dx X x*-4
J‘ x’—4 :J'x2—4x2+4dx
. X sin y
Sin x + 2 COS X
x +4
2 2 :
de .4 x x’+4 Jsiny
2
X

143). If f(x)=\/;,g(x):eH, and Ifog(x)dx=Af0g(x)+Btan_] (fog(x))+C ,then A+B 1s

equal to
1)1 2)2 3)3 4)0

key (4)

sol:
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Jog {x}l =g’ —1
f:_l-f\fé'”—l.:fx:_l- 2521d£ [Wﬂzéré'm'é'”—lzz]

2

= 2t —2tan e+ C=2 e”—l—?tan'l(qi'e”—l)Hf = 2 fog (x) - 2tan ™ { fog (x)) +C
A+B=2+{-2)=0

144). If I sin”' xcos™ xdx = [ {%x—xf‘ (x)—2x/1—7}+§m+2x+c , then f(x) is equal to
1) sin 3x 2) sin 2x 3) sin x 4) sin 4x

key (3)

sol:
[sin™ xcos™ xdx= [Esm‘l x—(sin™ ;{)g]c;t’x

= g(xsin_l x+~fl—T) —{x{sin‘l x)z +sin Tt xf1- 27 - x) +c By parts

= sin xEx—xsin-lx— 21— #2 }+g,j’1—7+ 2x+e

- F ) =sinTx, F{x)=sinx

145). | tan"'o . tanx do equals

1) tan"'a. secx + ¢ 2) tan’la..
log(secx) + ¢

3) tanx {o tan'o — % log (1 +a?)} +c¢ 4)

tanow {x tan™! x — %log (1+x?)} +c key (3)

sol:

o
> da}

tanx[tan"'oudol = tanx [a tan~ o — j
l+a

= tanx [atana - %ln(l+oc2)] tc

REDUCTION
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146). If I, =jtan”xdx, (neN) then the value of (n-1)(7,+1,,)+(n-3)(1,,+1,,) at x=%

equals
1)0 2)1 3)2 4) 4
key. 3

Sol. GE=tan"' x+tan" > x=1+1=2

147). If 1, = J.tan” xdx, then I)+1,+2(1, +.....+ 1)+ 1, +1,, is equal to

9 8 9 10

1) Ztan”x 2)1+Ztan”x 3)Z:tELn’1)c 4)Ztan”x

n=l n n=1 n n=1 N + 1 n=2 N + 1

Key 1

Sol. I = '[tan” xdx = J.tan”_2 x(sec2 x—l)dx = tan”” x —

n—1

Thus, we have

L+ 1 +2(1+.+ L)+ 1+ 1

=(I+ L)+ (L + L)+ (L A+ L)+ (L + L)+ (L + 1)+ (L + 1)+ (I + Ly )+ (1, + 1y )+ (I + 1)

2 9

148).If 1, :Icot"xdx and I, + 1 +2(L, +..+ 1)+ 1,+1,, :A(u+u7+....+%j+C, where

u=cotx and Cis an arbitrary constant, then
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1) Ais constant 2) 4=-1 3) A=14)Ais dependent on x
Key (1,2)
Sol:
I = Icot” x dx :J-co‘t“2 x(coseczx—l)dx = _C;t_nll 1 .+C
=1 +1,,= _C’jt_nll ‘ic

Now, 7, +1,+2(1, +...+1)+1,+1,,

=(L+1)+(L+1L)+(L,+ L)+ (I + L)+ (L + 1)+ (1 + 1)+ (L + 1 )+ (L + 1, )+ (1, + 1)

cotx cot’x cot’ x
=— + +ot +C
1 2 9

SA=-1

m—1

149). Let 1, = [ X geneny @d 1, = ;o030 F 1 g(mm, ,, , then

n

cos” x cos" ' x

1) fom=—1 2) fom=——
n—1 1-n
3) g(m.n)=(m-1)1(n) 4) g(m,n)=(1-m)f(n)
Key (1,4)
Sol.
sin” x sin” ™ x sin.x dx
l,, =J. —dx =I cos” x
COS X u
v
Passage .1
Let 7, = [sin" xcos” xdx. Then we can relate 7,, with each of the following
(i) [n72,m ii) 1n+2,m iii) [n,m—Z iV) In,m+2
V) In—2,m+2 Vi) 1n+2,m—2

Suppose we want to establish a relation between 7., and 7, ,, then we set

P(x)=sin"'xcos"'x ... (1)
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In 7, and 1

n,m-2

the exponent of cosx is m and m — 2 respectively, the

minimum of the two is m — 2 adding 1 to the minimum we get m-2+1=m-1.
Now choose the exponent m — 1 of cosx in P(x). Similarly choose the
exponent of sinx for P(X)

Now differentiating both sides of (1), we get

P'(x)=(n+1)sin" xcos" x—(m—1)sin"** xcos" x

=(n+1)sin" xcos” x—(m—1)sin” x(l —cos’ x) cos" > x

=(n+1)sin" xcos” x—(m—1)sin" xcos" ™ x+(m—1)sin" xcos” x

=(n+m)sin" xcos” x—(m—1)sin" xcos" ™ x

Now integrating both sides, we get

sin"" xcos" ' x=(n+m)1,, —(m-1)1

n,m—2

Similarly we can establish the other relations

1). The relation between /,, and 7,, 1s
1, . 1.
a)l,,= g(—sm3 xcos’ x+3[2,2) b)1,,= g(sm3 xcos’ x+3]2’2)
C) l,,= é(sin3 x cos’ x—312v2) d) I,,= i(—sin3 xcos’ x+2[2’2)
Key (a)
2). The relation between 1,, and 7,, 1s
a) I, :%(sin5 xcos’ x+814,4) b) 1,, zi(—sinS xcos’ x+814’4)
C) 1, =%(Sin5 xcos’ x—8]4’4) d) 1, =%(Sin5 xcos’ x+6[4,4)
Key (B)
Follow the instructions in passage
Passage .2

\sin x N \Jcos x
It 1s known that «/tanx+\/mz Jeosx  +/sinx

\/—sinx \/—cosx

s
] O<x<—
f 2

. RY/4
1 T<XxX<—
J—cosx +/-sinx 4 2

di( /tanx_ /COtx):l(a/tanx+«/COt)C)(tanX+COtX),VXE(O,gjuiﬂ',%] aIld
X

2
di(\/tanx +\/cotx) = %(\/tanx —\/cotx)(tanx+cotx),Vx € [O,%ju[ﬂ,%) )
X
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3).

Key
Sol:

4).

Key
Sol:

Value of integral 7= j(x/tanx +\/cotx)dx , where xe (o,%ju[n,%”] is

[ Vtanx —Jeot x o VJtan x +eot x
a) \/Etan ( \/E ]+C b) x/ztan ( \/5 ]+C

c) —ﬁtanl(m_m]+C d) —\/Etanl[mijj+C

N5 N5
(a)

(\/tanx + \/cotx)(tanx +cot x)

d
2(tanx+cotx) *

1 = [(Jans +eotx ) = 2

1=2f d{ftanx — Voot x) _H (M—MJ
2 tan
(M—M) +2 \/5

Value of integral 7= [(vtanx ++cotx)dx, where xe (7[377[] is

a) \/Esin_1 (cosx—sinx)+C b) x/zsin‘1 (sinx—cosx)+C
C) \/Esin_1 (sin X+ CosS x) +C d) —JE sin™ (sin X+ Ccos x) +C

(a)

If xe(ﬂ,%j, then [=J(\/tanx+x/cotx)dx=I(\/_Sinx + J_Costdx

«/—cosx «/—sinx

3 J-smx+cosx \/_d(smx cosx)

\/sin x.cos x \/1— s1nx—cosx)

Passage .3

5).

—2sin”! (cosx—sinx)+C

70

Integrals of class of functions following a definite pattern can befound by

the method of reduction and recursion. Reduction formulas make it
possible to reduce an integral dependent on the index n>0, called the

order of the integral, to an integral of the same type with a smaller index.

Integration by parts helps us to derive reduction formulas.

If7,=] dx _ then 1, + lzﬂ L/ isequal to
n

x2+a2) a’

70



Hence, 7, +———1,=
2n

6). If1,,=["Zdx, then 1, 22l isequal to
,—m COSmx n-m m—l n-2,2—m

sin"' x 1 sin"'x in""x
B

(4) cos” " x (B) (m—1) cos™ ( )cos
Key (B)
Sol:

sin” 1 x n—1¢sin" 2 x

— — dx

e (m l)cosm_lx m—l'[cosm_zx

B sin” ! x _n-1 ]

(m—1)cos™ Tx m—-1 "2

- (D)

n—1 sin"

m—1cos™”

71
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7). Ifu, =I dx , then (n+1)au,,, +(2n+1)bu, +nc u, , 1s equal to

xn
Nax? +2bx+c
(A) x"'Nax* +2bx +¢
x"Jax* +2bx+c

Key (d)
Sol:

By Y () -—* D
( ) Vax> +2bx +c¢ ( )\/ax2+2bx+c ( )

xn+1
Uyt :I > dx
Nax“ +2bx+c

1 x"(2ax+2b)—2bx"

Up+1 = __[
2a \/ax2 +2bx+c

1 xn(2ax+2b)d b

X

Up+l Y > X——Up
4% \ax“ +2bx+c a
b
=1, ——u, where - 1
a b

; _ 1 x" (2ax+2b) .

n
2a Nax? +2bx +¢
1, =L[x"\/ax2 +2bx +c —jnxn_12\/ax2 +2bx+c}dx

2a

n
X
=—\/ax2 +2bx+c

a

(ax2 +2bx + c)

RaNs
a Vax? +bx+c
n 2
al, = x"\ax” +2bx+c —na u,

—2bn u, —ncu

dx

n—1

Putting this value in (1) we have
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a1 =x"\ ax® +2bx+¢ —na U, —2bnu, —ncu,_; —bu,

= (n+1)aun+1 +(2n+1)bun +ncu,,_

= x"\ax? +2bx + ¢

Passage .4

In calculating a number of integrals we had to use the method of integration
by parts several times in succession. The result could be obtained more
rapidly and in a more concise from by using the so-called generalized
formula for integration by parts.

ju(x)v(x) dx=u (x)v1 (x) —u '(x)v2 (x) +u "(x)v3 (x) +....+ (—l)n_1 u"! (x)vn (x)
—(—1)”71 Iu" (x)v, (x)dx Where v, (x)= _[(x)dx = I‘ﬁ (x)dx...,v, (x)= _[vn_l (x)dx of
course, we assume that all derivatives and integrals appearing in this formula

exist. The use of the generalized formula for integration by parts is
especially useful when calculating |7, (x)0(x)dx, Where £, (x) is polynomial of

degree n and the factor Q(x) is such that it can be integrated successively

n+1 times.

8) If j(x3 —2x’ +3x—l)cos 2xdx = sin42x u(x)+ cosg2x v(x)+C , then

(A) u(x) =x" —4x* +3x (B) u(x) =2x’ —4x” +3x
(C) v(x)=3x"—4x+3 (D) v(x)=6x"—8x
Key (B)

Sol:

The given integral is equal to

(x3 _2x% 4 3x— 1) sm22x - (3x2 —4x+ 3)(— coz2xj +

(6x—4)(— 51r;2xj_6cols62x L C
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cos2x

sin2x

[2x3 _ax 4 3x} + (6x2 —8x+3)+C

9). If [(2x°+3x* ~8x+12x+6 dr= “52’;;6 (2x+6) f(x)+C then f(x) is equal to

(A) ¥ —6x* -91x+297 (B) 7x* —3x* —132x+597
(C) 70x* —45x> —396x+897 (D)
70x> —45x* —132x+597

Key (c)
Sol:

. applying the above formula in the comprehension, the given integral is
equal to

)(2x+6)3/ 2

(2x3+3x2—8x+1 —(6x2+6x—8)

5/2 9/2

(2x+6)
35

7/2
+(12x+6) (2x+6) _12(2x+6)
3.5.7 3.5.7.9

(2x+6)

= (2x+6)(70x 4527 ~396x-+897 )+ C

Passage .5

Let 7, :Itan” xdb,I! :Icot“ xdx,ne N

,n}=0

Feamy=1,+1 (% D,g(rn) =1 + I (n % 1), £O.n) = g(

oA

10). 1 LB2nxD

=0 x> g(x,2n+1) -
A)0 B) 1 C)-1 D)2
Key (a)
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11)If 1,+1,+2(1, + I, +........ + Lyggs + Loogo) + 305007 + Inges = D a, tan” x then, ay =
r=I1

A) 1/2007 B) 2 /2007 C) 1/1004 D) 1/2008

Key (¢)

19
12). If B+1+2(L+ L4+ 1))+ L, + 15 =Y a,cot” x then g, =
r=1

A) 1/10 B) -1/10 C) 1/9 D) -2/9
Key (B)
Sol: fn2n+1) =% o apppy=_SOLx
n
I+l tan 'x
n—1
. _cot"' x
n—1
Passage .6
dx
Let /0= | e e loe e - loes
13). f(x)-2g(x)=
1, Jer+2e7 -2 1 —2¢ -243|
A) Jlog o€ B) 5 e €
1 K —2e 1 e +2e”
C)z\/§ (2\/—} D)ztan[ 5 j+C
Key (d)
f(x)-2g(x)= J.de put e =¢
+8e™
2
t+°

t dt = tan

) (”2) 4

—Ll+C
2
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14). f(x)+2g(x) =

1 ex—2e_x—2\/§ 1 e —2e"
1 — C
A) 43 o8 ex+2e"‘+2\/§+c B) 2J§tan ( 23 j+
1 (e +2e" 1 e +2e" =2
©) P ( 2 )+c D) PR ey
Key (B)
e (€™ +2) .
f)+2g() = [ m v put ¢ =¢
1+ L
:j 2 > dt=2\/§tan m +C
(t—J +12
1 -2 )
= 1 =
15). Let A(x) v Og‘f(x)+2\/§‘+C’ then f(loge)
A)l B) 8 C)4 D) 10
Key (B)
1 dt .
h(x)_EIz2+8z+4 where r=¢*7
Passage .7

Let n be a non-negative integer and , Let 1, =[x"Va’—x"dx (a>0) we can find

relation among

In, In-1, In—2. It can be observed that I; is elementary integration whose value is

1 2 2\3/2
——(@ —X .
3¢ )

Xn—l (aZ _ X2)3/2

If1, =- +a’Bl_, where A and B are constants. Then

16). A must be equal to

(A)n+1 (B)n-—1
(CO)n+2 (D) n
Key (¢)
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17).

Key

18).

Key

U

U

B must be equal to

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

(D) n+2

(d)

The value of j.x“\/az —x2dx must be
ma’ na’

(A) 55 (B) 1

B) D)7

(a)

n = J‘X"\/a2 —x*dx
:jx"4(XVa2—X2)dX
APPLY INTEGRATION BY PARTS

1 n—1
I =——(a?—x2)*2x"" + x"2(a% —x2)?dx
;@ —x) — X -x)

n

:—l(a2 —x7)2x"! +_n3—1 I(azxn‘leaz —x* —x"ya’ —x’ )dx

In=—l(a —x2)2xr 4 B 121 —n_lln
3
3/2 _n-1
h: X) X N I
n+2 n+2
A=N+2,p-2"1
n+2

©)

n+2
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4
n , ma’
= I4:—x—x—a6:—
6 4 4 3
Passage .8

Lety?=3x2+2x+1, I,= I%dx,thenoclloﬂLB19+ylg=x9y.

19). o=
(A) 30 (B) 19 (C) 10
(D)9

Key (a)

20). =
(A) 30 (B) 19 (C) 10
(D) 9

Key (B)

21). Y=
(A) 30 (B) 19 (C) 10
(D)9

Key (d)

ax!9+ Bx” +yx¥ - y?9x® =x’y j_y ( y? :3x+lj ,
X X

ax!?+ Bx? +yx® = (3x* +2x + 1) 9x® + x” 3x + 1);
a=30;=19,y=09.

Passage .8

If the integrand is a rational function of x and fractional power of a linear
ax+b

fractional function of the form then rationalization of the integral is

CcX +
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o b : :
affected by the substitution axi =t", where m is l.c.m of fractional powers
cX
ax+b
f
© cx +d
2X _ 3)1/2
22). 1If 1= ( dx =
) I(2x—3)”3+1

76 1 sl 1 12 1/6

3[%(2)(_3) Loy s 5 3) +g(x)}+c,theng(x)is

equal to

a) tan”'(2x-3)"° b) tan (2x -3)"
Key (a)

¢) 3tan”'(2x -3)" d) 4(2x-3)"

23).If1:_[ dx =A x—1 +c then A is equal to
Jx=10+(x+2)  Vx+2
1 2 3 4
Key (d)

24).1f 1 =I dx :K,3/1+X +cthen K is equal to
x—l)4 I-x

Yx+1)(
2 3 1
a) 5 b) 5 C) g d) -
Key (B)
Put X+ 2 ¢
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X +1

Put =t

1-x
Passage .9

We can derive reduction formulas for the integral of the form
J sin” xdx,_[tan“ xdx, _f sec” xdx etc. using integration by parts. In turn these

reduction formulas can be used to compute integrals of higher powers of

sinXx,tanx etc.

25). If Isins xdx =—§Sin4xcosx+Asin2xcosx—%cosx+c then A is equal to

2 3
a) —E b) —g
4 1
s AT
Key (c)

a) & b) ¢) = d) -5

27).1f jsec6 xdx = %tan5 X +Atan’ x +tanx + ¢ then A is equal to

2) - b) 3 0 - d) -2
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.5 2 0\ o
sin x:(l—cos X) sin X

tan® x = (8602 X — l)tan4 X

sec6 X = SCC4 X8602 X

Passage .10

If u and v are two functions in ‘x” , then [uv dx=u[vdx—| {% | va’x}dx .
X

In applying the above rule, care has to be taken in the selection of first
function ‘u’ and selection of second function ‘v’ usually we use the following
order for the first function Inverse, logarithmic, algebraic , trigonometric,
exponent.

28). J-x—sinx dy—

1—cosx

X X X X
a) —xcot5+c b) cot5+c C) —c0t5+c d) xtan5+c

Key (a)

29). ‘[sec‘1 Jx dx=

a) xsec \/x —log(1+x)+c b) sec' /x —tan'fx +c
C) xsec” \/; —x—1+c d) xtan_'\/; —sec”! \/;+c
Key (c)

| ox B
30). '[sm ,/a+xdx =

81



/x 3 fx fx aX
a) al |— tan ——,|—+tan — |+cC
a a a a

Key (c)
J'x—sinx dxzj X dx—j sin x
1—cosx 1—cosx 1—cosx
Put x=sec’@

Put x=atan? 8= dx=2atanBsec’* O

Passage .11

aofx o x X
a| tan \/:—\/:+tan —|tc
a Va a
x, o |x x o x aox o x
C)a—tanl\/:—\/:+tanl\/: +c d) tanl\/:—\/:+c
a a \Va a a Va

dx = lJ.)ccsezg—"-cotgdx

82

Some times it 1s useful to write the integral as a sum of two related integrals

which can be evaluated by making suitable substitutions

2
Ix +1dx+jx4 1dx
x +1 x +1

J-2—x2dx I;dx
M ltk? 7 xR

1

! dx

Trigonometric Twins: [+ian x dx, [veosx dx, [ -

31) J. x> -1

xt a7 +1

sin* x+cos* x

dx, I

sin® x +cos® x
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a) llo X —x-l +c
4 gx2+x+1

0) llo X +x+1
4 gxz—x+1

+c

Key (d)
32). [—di-
a) tan ' (tanx—cotx)+c
¢) sin”' (tanx—cotx)+c
Key (a)
33). [(ranx+ootx jdx =
a) tan”' (Vtanx ++/cotx)+c
C) 2sin™ (sinx+cosx)+c
Key (d)

83

X +x+1

b) %log

x*—x+1

x*—x+1

+c

d) %log

X +x+1

b) log|tan x—cotx|+c

d) cos™ (tanx—cotx)+c

b) sin™ (sinx+cosx)+c

d) V2sin™ (sinx—cosx)+c

1

2

X dx Put x+l:t

xz(l—xlzj
]
xz(x2+l+2j

X

_[(\/tanx+ cotx)dx J-s1nx+cosxd Put

e

sinx—cosx =t

\/COSXSII’I)C

Passage .12
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Integrals of the form j f(x), Nax’ +bx+¢ are calculated with the help of Euler’s

substitution.

\/ax2+bx+c=tix\/;ifa>0
\/ax2+bx+c:txix/2ifc>0

Nax’> +bx+c=(x—a)t if ax’ +bx+c=a(x—a)(x—p)

34). | (“{f_xj) =
(e N
(a) > +C (b) " +C
(x+\/g)15 (1+ﬁ)15
C +C (d) ———~cC
15 15
Key (¢)
dx
33). j(x—l)m:

x—2 x—2

1-x x—1
(a) -2 - +c (b) 2 x_1+c (c) 2 x_2+c (d) ,fx_2+c

Key (a)

dx
36). | ————=
) '[xVx2+2x—l

(a) ﬁJM (b) 2tan’l(x+\/x2+2x—1)+c

2
! In i +2x—1| (d) sin_l(x+\/x2+2x—l)+c

(C) 2\/§ x2—2x+1|+c

Key (B)
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15

V14X =t—x=>x+/1+x* =1 dx=dt :>L=ﬂ = ]= tl4dt=t_+c
1+x° l+x* ¢ 15

2
Let —x*+3x-2=t(x-2)=t= ! x:>x22t2 +1:> x:2t—dt I:I%dt:_erc
x=2 r+1 (¢ +1)° t t
£+1 de 1£+2t-1 dt
t=x+x"+2x-1 x= =>—=— = =2tan"' ¢
TN e = 2041 dt 2 (1+1) J(1+t2)

Passage .13

Repeated application of integration by parts give us, the reduction formula if the
integrand is depend on a natural number n.

37). If 1, =Icosnx.cosecx.dx then I —1 ,=

2sin(n—1)x 2cos(n—1)x
(a) n—1 (b) n—1
2cos(n—1)x 2cos(n+1)x
(c) 2ot (d) et
Key (B)
m n-1 n—1
38).1f 1, =jx (l—x) dx then 1, - Lty =
xm (1 - x)n—2 xm+1 (1 _ x)n—l
(@ — — — (b) ———
xmfl (1 _ x)nfl xm—l (1 _ x)n—Z
(C) m+n (d) m+n—2
Key (B)
39).1f 1, :j \/Zdex then (n+Dal, +@2n+1)bI, +nc I, is equal to
ax” +2bx+c

n-2

(a) x"'ax* +2bx+c (b) al
Nax? +2bx+c¢
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(c) x" Jax? +2bx+c¢ (d) il
Nax? +2bx+c¢

Key (c)
Let p=x""'1-x)""

d—P:—(n D" (1=x)" +(m+1)(1-x)" X" =(n-1).(1-x-Dx"(1-x)""> +(m+l)ilm
dx dx ™

=(n-1).0-x)"x" =x"(n-1)(1-x)"" +(m+1) di l,,
X

Integrating

X" A=x)" =(m+n)l wn —( =11,

]HI:LJ-)C (2ax+2b)—-2bx I :LJ- x"(2ax+2b) _éln:Un_éln
2a Nax® +2bx+c¢ 2a° \Jax* +2bx+c @ a

U, :%(x" 2\ax® +bx+c —J.nx”’12 ax® +2bx+c a’x)
a
aU =x"\lax’ +bx+c—nal, , —2bnl, —ncl
Passage .14

Consider jx3 j/%+ldx:(ax2 +bx+c)m+ﬂjﬁ then
40).Value of b =
(a) = (b) = (©) 3 (d) 1
Key (a)
41).Value of ¢ =

n
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(a) = (b) 5 (©) = (d) 1

Key (B)

42). Value of 4

(a) (b) = () + (d) 1

Key (a)

differentiating both side

3 2 2
X +3x +2x+1:(ax +bx+c)(2x+l)+(2ax+b)\/x2+x+1+/1 !

\/x2+x+1 2\/x2+x+l VP +x+1
_ 6ax’ +(5a+4b)x’ +(4a+3b+2c)x+(c+2b+21)
20X +x+1

comparing coefficient of x on both sides.
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