Chapter 21

Integrals

If the integral

It:r:a%dx = x +aln|sinx —2cos x|+ k »

then a is equal to [AIEEE-2012]
(1) -2 @ 1

@) 2 @) -

If If(x)dx =y(x), then Ix5f(x3)dx is equal to
[JEE (Main)-2013]

() 3[Put)- Xt v
) %Xsw(Xa)—SIX3w(x3)dx+C
3) %X3\|/(x3)—fx2\y(x3 Ydx +C

4) %[x3w(x3) - IX3W(X3 )dx} +C

Let the population of rabbits surviving at a time ¢ be
governed by the differential equation

dlc)l_(tt) =%p(t)—200. If p(0) = 100, then p(t) equals

[JEE (Main)-2014]
(2) 400 — 300 e 2
4) 300 — 200 e 2

(1) 600 — 500 e?
(3) 400 - 300 e?

The integraIJ' 5 ax

——— equals
X2(x* £ 134

[JEE (Main)-2015]

1
) (x4 +1)Z +c

1
(3) —(x4 + 1)Z +C

2x'? + 5x°

The integral I( 5+ 23 01)
X0+ X7+

3 is equal to
[JEE (Main)-2016]

10

p%
(1) ——=+C
2(x° + X3 +1)°
5
(@) ————+C
2(x5 +x* +1)
_X10
@ ——+C
2(x5+ x* +1)°
5
WAl X\ lc

(x5 +x%+1)°

where C is an arbitrary constant.
Let /, =J tan” xdx,(n > 1).

If I,+lg=a tan’x+bx*+C, where C is a

constant of integration, then the ordered pair (a, b)
is equal to [JEE (Main)-2017]

o) @
o[ e (4

The integral
I sin? xcos? x

dx
(sin® x + cos® xsin? x + sin® xcos? x + cos® x)?

is equal to [JEE (Main)-2018]

-1
—+C —+C
(M 3(1+ tan® X) @ 3(1+ tan® X)
1 -1
C _—
@ Toofx

3)

S —
1+cot® x

(where C is a constant of integration)
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8.

10.

For x2 # nu + 1, neN (the set of natural numbers),

_ 2sin(x? -1)-sin2(x* -1)
the integral jx —— - 5 dx is
2sin(x* —1) +sin2(x* - 1)

equal to

(where c is a constant of integration)
[JEE (Main)-2019]

sec (x2 —1)‘+c
secz(xz_1J
2
x% -1
cos
)

@ log, |7

1
—I
(1) 5log.

+C

1
—I
@ Zlog,

(3) log, +c

sec (x2 —1) +c

8 6
iF fx) = [—2— X dx (x 2 0),and f) = 0
(x2 +1+2x7 )2 ’

then the value of f(1) is [JEE (Main)-2019]

1 1
(1 2 2 s

1
@ -3

Let n > 2 be a nutural number and 0 < 0 < n/2.

1
® -

1

Then J~(sm 60— sme)" coso

T do is equal to

(where C is a constant of integration)
[JEE (Main)-2019]
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3)

4)

=
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12.

13.

14.

15.

A
48
constant of integration, then f(x) is equal to

[JEE (Main)-2019]
(2 —4x®-1
4 —2x3-1

3 3
If J'x5e‘4x dx =—e ¥ f(x)+C, where C is a

(1) 4x3 + 1
@) —2x3 + 1

j\”;fz dx=A(x)(\/1—x2 )m +C, for a

suitable chosen integer m and a function A(x),
where C is a constant of integration, then (A(x))™

equals [JEE (Main)-2019]
-1 1

1) — 2) ——

M) 3x° @) 27x°
1 -1

3) 4 —

©) 9x* @) 27x°
x+1

If J' =f(xW2x-1+C, where C is a

constant of mtegration, then f(x) is equal to
[JEE (Main)-2019]

(1 %(x+1) ) %(x+4)

@) %(x—4) @ %(x+2)

The integraljcos(loge x) dx is equal to (where C
is a constant of integration)
[JEE (Main)-2019]

(1) x[cos(log, x)-sin(log, x)]+C

@) g[cos(loge x)+sin(log, x)]+C

©) g[sin(loge x)—cos(log, x)|+C

(4) x[cos(log, x)+sin(log, x)]|+C

3x"™ +2x"
(2x* +3x2 +1)*
(where C is a constant of integration)
[JEE (Main)-2019]

The integral J' dx is equal to
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16.

17.

18.

19.

Xt +C
(1) 6(2x* +3x* +1)°
12
—— —+C
@ 2 3y

X’IZ

c
6(2x" +3x2 + 17

X4

X ____.¢
(2x* +3x% +1)°

@)

)

. 5x
sin—

I 2
X
sin—

2
(where c is a constant of integration)

[JEE (Main)-2019]

dx is equal to

(1) 2x + sinx + 2 sin2x + ¢
(2) x+2sinx +2sin2x + ¢
(3) x + 2 sinx + sin2x + ¢
(4) 2x + sinx + sin2x + ¢

,
dx _ 613 i
If Jm_xf(x)(1+x ) +C where Cis a

constant of integration, then the function f(x) is

equal to: [JEE (Main)-2019]
o -1 , 3

M ~5a @ 2

5 - o -

@) “5d @ 5.2

The integral Ise02’3xcosec4’3xdx is equal to
(Here C is a constant of integration)
[JEE (Main)-2019]

(1) =3cot"Bx + C (2) -3tan""®x+ C

®) —%tan‘mx +C (4) 3tan"Bx+C

If J'esec" (sec xtanxf(x)+secxtanx + seczx))dx

=e%°*f(x)+C, then a possible choice of f(x) is

[JEE (Main)-2019]

(1 secx—tanx—% 2) secx+tanx+%

3) secx+xtanx—% 4) xsecx+tanx+%

20.

21.

22.

23.

dx
B v wreel
(x* —2x+10)

= A[tan‘1[x_1j+
3

where C is a constant of integration, then
[JEE (Main)-2019]

© .o

x?2 —2x+10

1
(1 A :aand f(x)=3(x-1)

1
@ A=zrandf(x)=3(x-1)

1
3) A= > and f(x)=9(x-1)

1 2
4) A=—andf(x)=9(x-1
(4) 52 (x)=9(x-1)
If jx5e’xzdx =g(x)e”‘2 +c, where ¢ is a
constant of integration, then g(—1) is equal to

[JEE (Main)-2019]

1
(1) @ —

5
3) 1 @ -5
3 —
The integral I 2): L dx is equal to
XT+x

(Here C is a constant of integration)
[JEE (Main)-2019]

X +1 1 ()
() %[5 @
3) tog e +1‘+c @) log e +1‘+c
2 Ve 2 e 2

Let « € (0, =n/2) be fixed. If the integral

tanx + tana
[fanx * tano g
tanx — tana

A(x) cos2a + B(x) sin2a + C, where C is a
constant of integration, then the functions A(x) and
B(x) are respectively [JEE (Main)-2019]

(1) x - a and log,|cos(x — a)|
(2) x + a and log,|sin(x — a)|
(3) x - a and log,|sin(x — a)l
(4) x + a and log,|sin(x + a)|
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24,

25.

26.

27.

28.

I cos xdx
sin® x(1+ sin® X)
where c is a constant of integration, then

Y
”(gj is equal to

2/3

[JEE (Main)-2020]

_9
@ -3
4) 2
ax

9
(1) 3
@) -2

30.

The integral I s is equal to
(x+4)" (x-3)7
(where C is a constant of integration)

[JEE (Main)-2020]

3/7 -13/7
1) %(’“3] +C @) —%(X_‘Q’j +C

x+4 x+4

_3\"7 _3\ "7
® (;4) S
i J

Atan6 + 2log |f(0)| + C where C is a constant of
integration, then the ordered pair (A, f(8)) is equal
to [JEE (Main)-2020]

(1) (1, 1 —tano) (2) (1,1 + tano)
(3) (-1, 1 —tan0)

If J.sin‘1 [ fi]dx = A(x)tan™ (\/;) +B(x)+C,
1+ x

where C is a constant of integration, then the
ordered pair (A(x), B(x)) can be

[JEE (Main)-2020]
@ (x+1x)

@ (x-1x)

cos? 6(tan26 + secZG)

33.

(1) (x+1-x)
@) (x-1-Vx)

X

Xsinx +cos x
(where C is a constant of integration)

[JEE (Main)-2020]

2
The integral J'( ) dx is equal to

Xsecx
(1) tanx-————"CX ¢
XSInX + COS X

xtanx
(2) secx—————+C
Xsinx+cos x

Xsecx
@) tanx+————+C
Xsinx +cos x

xtanx
4) secx+—+C
xsinx +cos x

= f(x)(1+sin® x)"* + ¢ 29.

31.

4) (1,1 +tanB) 32.

Let f(x)=ji2dx (x20). Then f(3) - (1)
(1+ x)
is equal to [JEE (Main)-2020]
T 1 \/5 T 1 \/g
W'27s @ e
1.3 1 43
Oty WeTa

If j(ezx +2e —e - 1)e(ex*e_x)dx

=g(x)e®**) 1¢c, where c is a constant of
integration, then g(0) is equal to

[JEE (Main)-2020]
(1) &
@) 2

if |

where C is a constant of integration, then

2 1
@ e
cos6

de = Alog, |B(6)+C,

B(0)

5+7sin0—2cos?0

can be [JEE (Main)-2020]
2sin6+1 2sin®+1
) 5(sine+3) sin0+3
5(2sin6+1) 5(sin® + 3)
sin6+3 2sinf+1
J-cosx—sinxdxzasin_1 sinX + cos X ‘e
/8 —sin2x b ’

where ¢ is a constant of integration, then the
ordered pair (a, b) is equal to :

[JEE (Main)-2021]
(1) -1.3)

@ G.1)
@) (1,-3) @) (1,3)

The value of the integral

sinﬂ.sin2(—)(sin‘5 0 +sin*0 +sin? B)

V2sin® 6+ 3sin%6 + 6
1-cos20

dois:

(where c is a constant of integration)
[JEE (Main)-2021]
3

1) 9—200366—30034E)—6coszeJE +c

[

2 i[11—180032(9+Qcos4e—2cos6 6]2 +C
[
[

3
(3) 9—23in69—3sin49—63in26}2 +c
3

@) 11—1ssin2e+gsin4e—2sin69]5+c
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34.

35.

36.

37.

38.

3loge 2x 2logg 2x

e +5e
9e X | 5g3l00e X

The integral I 410 200 X dx,

x>0,is equal to: [JEE (Main)-2021]

(1) 4loge

x2+5x—7‘+c

(2) loge x? + 5x —7‘+ c

3) %Ioge x? +5x—7‘+c

4) Ioge\/x2 +5x-7+c¢

For real numbers a, B, y and 8, if

2
(x% —1)+tan™’ (XHJ
I X2 dx
(x* +3x2 +1)tan™’ (XHJ
X
2 2
= alog, (tan‘1 (X - 1D +Btan™! (M]
X X
2
X<+ 1} ‘C
X

Where C is an arbitrary constant, then the value of
10(a + By + 6) is equal to

+5tan”’ (

[JEE (Main)-2021]

2x —1)cosy/(2x-1)? +5
The integral I( x—T)cosy(@x 1) +

dx is equal
Vax2 _4x+6
to:
(where c is a constant of integration)
[JEE (Main)-2021]

(1) 2@ 17 5+
@ Ssinf@ 17 5+
@® goosiex+17 +5+c
@ Joosy(@x-12+5 +c

8 6

7
(25)(1;2)(7)2dx,(X20),f(0)=0 and
X~ +1+£X

1
f(1) = PR then the value of K is

If f(x)=

[JEE (Main)-2021]

J' _atan‘1(2x+1j+b( 22X+1 ]+C,
+x+1) J3 X< +x+1

x> 0 where C is the constant of integration, then
the value of 9(\/§a + b) is equal to
[JEE (Main)-2021]

39.

41.

42.

43.

X

J-Zex +3e” dx

—X

1
= — X —X’
1" <76 12 (ux + viog (4e* + 7e™)) +

C, where C is a constant of integration, then u + v
is equal to

[JEE (Main)-2021]

! dx is equal to :
X+2)

The integral I4
Y1)

(where C is a constant of integration)

5 5
3(x+2\a 4(x-1)4
(1) —( j +C ) §(x+2j +C

4\ x-1
1
@) i(x‘1j4+c
3\ x+2

[JEE (Main)-2021]

1
‘) é(x+2)4 C
4\ x -1

sin x

|fj

[1—tanx + tan’x | +y tan

dx = aloge |1+ tanx | +ploge
sindx + cos3x
_1( 2tanx -1 LC

when C is constant of integration, then the value of
18(a + B + 7?) is
[JEE (Main)-2021]

If cosxd—y — ysinx = 6x, (0 < X < E) and
ax 2

T Y
—|=0, then — | is equal to
y(sj y(6j ?

[JEE (Main)-2021]

™ = 2) .2
2 443
2 2
® 273 ) _F

. 1 xr
The integral J'(1 + x——)e x dx is equal to
X

[JEE (Main)-2021]

1 1

— X+—

@) (x+1)ex+x+c 2 -xe *+c

1 1
X+— X+—

3) (x-1e *+c 4) xe
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1 i=x 1 4.
44. If j; mdx=g(X)+c, g(1)=0, then 9(5) is

45.

46.

equal to

\/5—1 i
0 o[ 531)75

T

V3 +1
o %5715

(x2 +1)eX

[JEE (Main)-2022]

\/§+1 o
loge (ﬁJ+§

If [-——L5—dx=f(x)e* +C, where Cis a

(x+1)

3

constant, then —3- at x = 1 is equal to :

ax

m -3
@ ;
® -5
@ >

For /(X)=I

then

Sin2022 X

sec? x — 2022

[JEE (Main)-2022]

T
dx, if I(Z) =2y

[JEE (Main)-2022]

Q

Let g: (0, ¥) ® R be a differentiable function such

x(cosx —sinx) . g(x)(ex +1_Xex)
2

(ex +1)

+¢C, for all x > 0, where c is an arbitrary

dx

that f =

_xg(x)

e* +1

constant. Then:

T
(1) gis decreasing in (0, ZJ
T
(2) g is increasing in (0, Zj
0 X
2
T
@) g- g is increasing in (0, E]

(3) g + ¢ is increasing in

[JEE (Main)-2022]

1 .
1-— [(cosx —sinx
I( 5) ’
The integral (1+Zsin2xj is equal
V3
to [JEE (Main)-2022]
X @
tan| —+—
lIog (2 12) +C
(1)-2 y tan £+E
2 6
X X
tan| —+—
1Iog (2 GJ +C
@ 27 tan 5+E
2 3
X 7
tan(2+6
loge | —F——4|+C
®) tan 5+1
2 12
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Integrals

Answer (3)
Answer (3)

[ X% F(x*)dx
_ 03 03y 2,2
_gjx -f(x7)-3x“dx

:%.,ﬁ [ f(x3)-3x2dx—% [ (3x2 | f(x3)~3x2dx)dx

=%-x3 \y(xe’)—jx2 y(xP)dx+C

Answer (3)

dp(t) 1
=~ _p(t)-200
pr 2/o( )

dpt) iy

1
(zp(t) - 200)
2Iog(% —200) =t+cx
P _ 900 - o2k
2

Using given condition p(t) = 400 — 300 e??
Answer (4)

dx dx
'zfxz(x“m)‘*"‘:I 5@ 1JW4
X7 14+ —

X4

Let 14— =t = "oy =
X X

—1pedt ¢, 34
So, I:TIF’T:TIt dt

_1 t1/4
=—|—|+c
4(1/4]+
114
= —(1+i4j +c
X

where ¢ is an arbitrary constant.
So, option (4) is right answer.

Answer (1)

,[ 2x"? +5x°
(x2 +x° +1)

2 5
()(3+)(‘3)dx

e 77— +C
1 .1
2 1+?+F

Answer (1)

h = _[tan” xdx, n>1
Iy +1g = I(tan“ x + tan® x)dx

= f tan* xsec? xdx
Let tanx =t

sec?x dx = dt

4, 1 1.5
=It dt=€+C=§tan x+C

azl,b= 0
5

Answer (2)

[ sin® x.cos” x dx

2
{(sin2 x +cos? x) (sin® x + cos® x)}

Dividing the numerator and denominator by cos®x
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- tan® xsec® x dx
(1+tan® x)?
Let, tan3x = z
= 3tanx.sec?xdx = dz
dz -1
= =—+
3 22 3z
I N
3(1+tan” x)
8. Answer (2)

| =JX 2sin(x? —1)—2sin(x? —1)cos(x? —1) dx
2sin(x? — 1)+ 2sin(x? —1)cos(x? —1)

1- cos(x -1)
I=[x |—— 5 dx
1+ cos(x —1)

2
tan(x _1]

= [[tan(t)| ot

(Xz _1]
sec
2

9. Answer (2)

2_
dx  Now let X21

I=Ix

I=In

1
+c=—=In
2

2
5x8 +7x°

= |——dx, x>0
9 I(xz +1+2x7)2

= J~ 5x® +7x°

> dx
x4 (x’5 +x T+ 2)

-6 -8
=J- 5x7° +7x dx

2
(2 +x 7+ x’s)
Let2+ x 7+ x5=t
(-7x8 — 5xB)dx = dt

) = | _t—czﬂ =[-t7at =t

1

-7

fix) =
) 2+ X" +x

=+C,f0)=0=c=0

f1)= —

10.

1.

Answer (3)

1
J-(sm 0-— sme)" cos0

n+1 o
0
Let sin6 = ¢
cos0do = df

s
n

/=j(t ~1" 4
£+

1

I(W—J

tn

;
dt = j t"(1-t"")nat

Let1=t""=uy
—(1 = n)t"dt = du

it = L
n-1

I=ju:'-du o
-1 n-1 1,

n+1
un +C

n+1
2I’) (1_ ' 1_1 jn LC
n -1 sin™'o

Answer (2)

| = f x5 e dx

Put —4x3 = t
= —12x? dx = dt

at
24y =
= x“dx 12
1 t
= te! dt = t_ell+C
= | I48 8[ 1+

= e (Lax3 )4 C
48

= fix)=—-4x3-1
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12.

—5-—3-(1—x2)5+c
— 3
=%( 1—x2) +C
1
A(x)=-
X)=-3z
-1
AX)) =——
(A0) 27x°
13. Answer (2)
X+1
Let /= [ o=
Let \2x—1=t
2x—1=F
= dx =tdt
3
6 2
2
—(2"6 L 3x- 1)2+c
=\/2x—1(X;4J+C
=f(x)A2x-1+C
X+4

Answer (4)

_ X
j " ax
Letiz—1 =t2
X
2 2t dt
= - =
X dx
o2y
X 2

A(x)(\/1—x2)m +C=j(—t2)dt——ﬁ+c

3
=—1(i2—1)2 +C
3\ x

where f(x)=

14.

15.

16.

Answer (2)

I = [cos(Inx)dx
I = cos(Inx).x - fL('”X).
= x cos(In x) +[sin(Inx) dx
= x cos (In x) + sin(In x).x —

2/ = x(cos(In x) + sin(ln x)) + C

= g[cos(ln x) +sin(inx)] + C

Answer (3)

N —
6 (2x4 +3x2 +1)

Answer (3)

5x

. 5x X .
sin Y 2cos = .sin——
J‘ dx ZJ' 2 2

sin X 2cos§ sini
2 272

_ J~ sin3x +sin2x

sinx

xdx

Icos(lnx)

dx

dx

xdx

Now use sin2x = 2sinxcosx and sin3x = 3sinx —

4sin3x

= I(1 +2c0s X+ 2c0s 2x ) dx

= Xx + 2sinx + sin2x + ¢
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17. Answer (1)

18.

19.

[ J~ dx _ J' ax
X3(1+ X6 )2/3 X7(1+X—6 )2/3

Put 1+x%=¢8

= —Bx7dx=3Ldt

d—’7‘=—1t2dt
2
;o [LAtdt
= 2 t2
= —1t+C
2

1 1
—5(1 +x°)B4+C

]
_ 1 (1+x5)3
2 e 7 C
1 1
—§X(1+x6)3 +C

1
= f(X)=——=
(x) 7
Answer (2)
2 4
/= jsec3 x-cosec3 dx

2
Izj.w Put tan x =t
tan3 x
= sec?x dx = df
-1
t3 -
= I:—1+C = [=-3(tanx)3s +C
3)
Answer (2)

jesecx (sec xtan xf(x)+ (sec xtan x + sec? x))dx
=e%**f(x)+C

We know that

[e9((g'(x)F(x)) +F'(x))dx = €9%) xF(x)+C

f(x) = I((sec xtanx) +sec? x)dx

|f(x) = sec x +tan x +C|

20. Answer (2)

_[ dx =J dx

(x2=2x+10? 7 ((x=1)?+9)?

Let (x — 1)2 = 9tan20 ..(i)
x-1

tanp = X"
= 3

On Differentiating ...(J)
2(x — 1)dx = 18tan® sec?0 do

= 18tan@ sec? 0 do
2x3tan0x81sec* 0

/=ijcos2ede=ix1j(1+cosze)de
27 27 2

/:i{e+
54

sin29}
+c
2

Izi_tan‘1(x_1)+ 3(x-1) }+c

54| 3 x?-2x+10
So A:i

54
fix) = 3(x— 1)

21. Answer (4)
I = Ixs e dx

Put—x2=t = -—2xdx=dtf

2 .t _
I_It eldt _ 1

175 3 (P -2t+2)+c

g(x)= ;(x“ +2x% + 2)

9(-)=3
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22. Answer (1)

/ =J'(2x3 —1)dx =J~(2x— x2)dx
x* +x x?+x7!
Put x2+ x"'=t
(2x — x2)dx = dt

I = (:t Inlt|+ ¢

= In|x2 +x‘1|+ c

X3 +1
=In

+C

23. Answer (3)

Jtanx+tana
tanx —tana

sin(x + )
Ism(x Z) let x — o = t

= dx =dt
J3|n(t+2a)
sint
[cos2a + sin2a - cot f]dt
cos2a -

t + sin2a - In [sint] + ¢
(x — a) - cos2a + sin2a -
24. Answer (3)

Let sinx =t

In [sin(x — a)| + ¢

= cosx dx = dt

at dt
:It3(1+t6)2/3 :.[

, 123
t (HtBJ

1
Putt—6+1=k
-6
— t—7dt=dk
—g+1
~ J-dk_—1k3 e
=—|Z5="—5—
67k 6_2 ,
3
il PEEIP
2

3 cosec? x + ¢

r=3and f (g} = (gj(;j = M(n/3) = -2

—1 . 6
=—(1+sin
2(+| X)

25. Answer (3)

j dx
6 8
(x=3)"(x+4)

d
=.[ 6X

()’: 2) (x+4)

x-3 7
Let X+4 xX+4
1,dt
7% dt-—"
t7 (x+4)
al
=t’ +C

1
=(x—3j7 2o
xX+4
26. Answer (2)

J- sec? 0do

I =
B sec20+tan20

do

=J- sec?0
1+tan® 0 +2tano
1-tan20

Isec2 0(1-tano)

1+tan0
Puttan 6 = t -, sec20do = dt
(1-t)at
:ITZI ~1+ 1+ dt = ~t +2log(1+1t)+c

| = —tan6 + 2 log |1 + tand| + ¢
= A=-1,1(0) =1+ tano.
27. Answer (1)

I='|.sin‘1(\/;/:_dex [tan™ (Vx Jax

=_[tar|1‘1\/;-a dx

/=xtan‘1&—fﬁ-%dx
X
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28.

29.

= xtan™ \/; - %jﬂdx

1+ X

£2 Put x = t?
p— _1 —
= xtan~"V/x j1+t2dt LX:MJ

= xtan‘1&—j1dt +J.1 1t2 at
+

= xtan""Vx —Jx +tan""Vx + ¢
=(x+tan"Vx -Vx +¢

30. Answer (3)
I(ezx +2e* —e™* —1)-e® ¢ gy

Let € :t,dx:%

=j(t2 +2t—%—1je(t+:) a

t

_ I[wﬂ}ewm

= A(x)=(x+1), B(x)=—Jx t?
Answer (1)
2 1 1
X 1 (w] (H,]
dx = 1) |1-— t t
j(xsinx+cosx)2 J‘(‘tﬁf—)‘ ( tzje dt+Ie *
d 1l
—(xsinx + cos x) = XxCos x
dx
1 1 1
t+— t+- t+—
_[ XCOS X . ( X jdx =(t+1) e( ‘*’t)_"-e( +t]dt+Ie( +t)dt
= Y (xsinx +cos x)~ \COSX
1l I
X —1 _J-xsinx+cosx. = (e +1)-e ) 4
cos x| xsinx +cos x cos? x
So, g(x) =1+ eXand g(0) = 2
-1
[_—}dx 31. Answer (3)
X sin x + cos x
Let sin =t
—XSecx
= ———— +tanx+C
xsinx +cos x dt
Answer (1) J5+7t—2+2t2
I \/;de(x>0)
(1+x) Y R
Put x = tan20 = 2xdx = 2tanfsec26do - 2 (t+7j2 _(5j2
4 4
2tan? 0.sec? @ .2
| =|—————d6=|2sin“6d0 = |(1-cos20)d6
'[ sec* 0 j '[( )
_ e_sm29+ t4
=—Inﬁ+c
1 2tan® *
f(xX)=0——x———
= Tx) 2 1+tan?0
f(x):e—w—r1ez+c_tan’1\/;—£+c 2t +1
1+tan?0 1+ x =z t+3| ¢
Now f(3)—f(1) = tan™ (J§ )—ﬁ—tan-1(1)+—
1+3 2sinf+1 1
B(O)=ﬁ and A= —
E_ﬁ_EJrl (sin6 + 3) 5
3 4 4 2
B(0) 5(2sin6+1)
_T 3 = A (sin0+3)
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32.

33.

Answer (4)

dx

J~cosx smx cOS X —sinx

V8 sm2x \/9—(sinx+cosx)2

let sinx + cosx =t

(cosx — sinx)dx = dt

._1(tj
=sin"'| = [+C
3

. _1( sinx +cosx
= sin — 5 +C

Hence (a, b) = (1, 3)

Answer (2)
sine(ZSine)cosB‘(sin6 0 +sin* 0+ sin 8)
V2sin®0+3sin? 0+ 6
1-(1-2sin® o]
Put sin6 =t

= cos0 do = dt

jt2 (t6 +t4 +t2)\/2t4 +3t2 46

t2

=

dt

j(ts +13 +t) 2t8 4+ 3t* + 6t2 dt

Put 2t6 + 3t* + 612 = k
= 12(t5 + 3 +t) dt = dk

= %J‘\/E dk

3
= i(23in6 0+ 3sin?+ 63in2)2 +C
18

3
= %(11 18c0s2 0 +9cos* 6 - 2sin 9)2 +C

de

34.

35.

Answer (1)

e3|n2x 2In2x

+5e

dx

e4|nX +5e

3Inx _7e2Inx

8x+20 dx

3 2
I=I(2x) +5(2x) dx =
x4 +5x3 —7x2
Let X2 +5x —7 =t

(2x + 5)dx = dt

|—4j——4|n|t|+c

I=4In‘x2+5x—7‘+c

Answer (6)

x2 +5x -7

1

|:J‘ X2—1

2
(x* +3x% +1)tan™ [XXHJ

=1, +1,

A X2+1

For I, Let tan =t

l, =Hdt=lnt=ln

dx + dx
J.x“+3x2+1

..(i)

2
tan1(X +1]‘+C1
X

J‘(X -(x*-1)
x* +3x +1
‘lf x* +1 ‘1J x* =1
27 x* +3x% +1 27 x* +3x% +1
Divide Nr and Dr by x?
1 1
1 1+— 1 1-—
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36. Answer (2)
Put 2x — 1)? + 5 = 2
4(2x —1)dx = 2tdt

icost'
2t

dt

= 1sint+c
2

N %sin(,/(zx—n2 +5)+c

37. Answer (04)

J- 5x8 +7°

1211 J
X' —=+—=5+2
(xs x’

dx

Put 2+i5+i7=t
X7 X

(-5x6 — 7x8)dx = dt
j—_dt e
= 2 71

X7

f(X)=———+c
2x7 +x2 +1

f(0)=0:>c=0:>f(1)=%:>k=4
38. Answer (15)

f dx 1 3

Let x+—=—1tanob
2 2 2

\/zg-sec29 8 J_ ) 4 J' )
a0 = cos“ 0d0 =——| 2cos“ 6do
3sec46 3‘/§ 3‘/5
16
_i(e+3m26j
3 2

39.

40.

tang = 2X*1 _ sin29=%‘\/§
V3 2(x“+x+1)
d.
So X 3
(x2+x+1)
_ 4 tan‘1[2"+1)+£ 22x+1
33 V3 4 X+ x+1
4 1
a=—— b=—
W3 3
9(a + b) = 15

Answer (07)
Write 2e* + 3e™ = A(4eX + 7e™) + B(4eX — 7e7™)
Comparing both sides

4A + 4B =2 (i)

TA-7B=3 ..(ii)

on solving A = - and B = 1
28 28

E(4ex +7e’x)+i(4ex —7e’x)

2e* +3e7% 28 28
J=[£2T9¢ gx=
'[4ex+7e‘x * I 4e* +7e7% 8
:Ex+iln(4ex +7e7%)+C
28 18

Comparing LHS and RHS gives u = % and v =%

= u+tv=7
Answer (4)

1
| = d
j4\/(x —13(x+2)° g
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=3/ 11
1 t/ﬁ c I=—1In(1+tanx)
——+1 —
+1-Iog(tanzx—tanx+1)+i-tan_1[mJ+C
6 V3 3
1
=4(t 4)+C
3
aodgld 1
1 3 6 J3
4(x-1)\a
’=§(x+zj e 18(c + B +2)
41. A 3
nswer (3) 18(_1+1+1J=3
3 6 3
sinx
i 3 42. Answer (4
I=I 35|nx3dX:J» 3cosx3 - dx 4)
Cos”X +sin“x cos”x  sin“x .
5t 3 cos xdy —(sinx) ydx = 6xdx
cos’x cos’x
= _[d(ycosx):JGde
2
Izjwdx, Put tanx = t
1+tan”x = ycosx=3x?+C
sec?x - dx = dt N 32 )
As y(ﬁj=o = (0)X(—j=i+c = C="1
t 3 2 9 3
= [—dt
1+t
2
= ycosx=3x>-"—
t A Bt+C 3
3 10t 1.42
1412 T+t 145t
t=A(1—t+1)+(1+1t)Bt+C) For y(EJ
By comparing coeff of x, x2 and constant term, :
NI B3 @
3 3 3 2 36 3
10 1 10 t+1
l=——|—dt+—|=——dt
3~[1+t SItz_t+1 \/§y:—3n2 Sy —n?
2 12 2\3
1
I=—§In(1+t) 43. Answer (4)
1 2t -1 1
+—| | ————dt+3 dt il 1
6[It2—t+1 It2—t+1 } I=I{e[ Xj+x(1—i2jex+x}dx
X
1 1
I=—§In(1+t) = xe Xic

1 2 2 _1(2t-1
—1 t“-t+1)+3-—t —_— C
*e{°9( #1)+3-gtan ( /3 H+ As [ (XF(x)+F(0))dx = XF(x)+c
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44. Answer (1)

1 M1-x
. —,/—dx= X)+c
) J.x 1+ x g( )
11 1 1
21 /;Xd —g|=|-g(1
1 xV1+x X g(Zj g(h)

cot x = cos20

=jg 1 sind
0

(-2sin20)d6
cos20 cos0

T2
__ 64sin“0
0 cos20

g(1-2:;in2 e)-1
- 2J‘0 cos20 a9

T

= 2[8(1-sec20)de

| a

A
-3- 2 .E[In|sec26 +tan 29|]g

:%—[ln‘zh/ﬁ‘—mq

45. Answer (2)

e"(x2 +1)
/='|'—d2 x = f(x)eX +¢
(x+1)

ex(x2—1+1+1)
I 5 ax
(x+1)

46.

_fex| X1, 2 5 |dx
X+1 (x+1)
=ex(—x_1j+c
x+1
f(x)=X_‘1
X+1

f=1--2-

X+1

2
) = 2[ij

X+1

3
£ = —4(4]

X+1

12
(x+1)4

O

for x =1

12 12 3
’”1 === —
M 24 16 4

Answer (1)

sec? x — 2022

I(x)=Jde

Sin X

= j(secz x - sin2°%2 x — 20225sin 2% x)dx

=sin"2? xtanx + .|.20223in’2023 xcos x -tan x dx

- j 2022sin2°22 xdx + ¢

-2022

I(x)=sin X tanx+c

I(Ej _ 21011 o~ _ 91011 _ot011 _q

4
2022
T 2 T 1
Itz £ \/5’ I(_jzzzozz_
BE A
101022022 22022
So, option (1) : —gmw 3- 7 =0

Option (1) is correct
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47. Answer (4)

J[X(cosx—sinx) N g(x)(e* +1 —xex)]dx _x9(x) ve

eX +1 (eX +17 e +1

Differentiating on both sides

x(cos x —sinx) N g(x)(e* +1-xe*)
e* +1 (e* —1)?

4
(e* + 1)[g(x)+ xgx] - xg(x)e*

(e* +1)2

_g(x)[e* +1-xe*] xg'(x)(e* +1)
= +
(e +1)° (X +1)>?

_ X(cos x —sinx) _ xg'(x)

eX +1 eX +1
— g'(x)=cosx—sinx >0in (O, %)

T
g(x) is increasing in (0, Z) = Ais wrong

Now, 9"(x)=-sinx-cosx <0in (O, %]

T
= g(x) is increasing in (01 Zj = B is wrong

Let h(x) = g(x) + g'(x)

= h'(x)=g'(x)+g"(x)=-2sinx <0in x e (0, %J

T
= g+ ¢ is decreasing in (0, Ej = ¢ is wrong

Let J(x) = g(x) — g'(x)

J(x)=g'(x)-g"(x)=2cosx > 0in (o, gj

T
= g - ¢ is increasing in (0, Ej = correct

48. Answer (A)

1 j :
1-— | (cos x — sinx)
ZJ( 3 o
(1+23in2x]
J3

At

(\/ZEJ (sin g + sin 2x)

i J‘ (\/_?/5_1) sin (Z—x) o

(sin ki + sin 2xj
3

dx

-

=J' \/25\/_51 sin(:—xj N

NS m
sin| ~+x |cos| - - x
(6 j (6 ]

. | T . T
1 ZSIHE sin (4— xj
=_j dx

. T Y
sin| —+x |cos| - x
(6 ) (6 )




