Indefinite Integration /

Bl Exercise-1

= Marked questions are recommended for Revision.

PART -1: SUBJECTIVE QUESTIONS

Section (A) : Integration using Standard Integral :

A-1. Integrate with respect to x :
0] (2x + 3)° (i) sin 2x sec? (4x + 5)

(iv) sec (3x + 2) (V) tan (2x + 1) 23x+4
. 1

Vii Viil e+s

(Vi 2x+1 (vii)

Integrate with respect to x :

0) sin2x cos3x sin 2x cos 3x
1

X+3 —x+2

Section (B) : Integration using Substitution :

(iv) 4sinx cos g cos 37)( (V)

B-1. Integrate with respect to x :
e*+1

X

e’ +X
1-sinx e cos2x+xX+1 secx

V) — (vi) ——=C T~ (viii)

X +COS X X% +sin2x + 2x /n (secx +tanx)

. X 5 o . 1
(ix) Ny (ex+1)e (xii)= —x(x5 +1)
(xiii)= ;1 (Xiv)a

x°(1+ x°)®

0] X sin x? (i) sec? x tan x (iv)

2
Find the value of J'M

Jx*+2)
B-3.w Evaluate the following :

X in(x+1)

: XCOSX —SsinX X+ 1
U I( XSinx jdx J xinex D) |

Section (C) : Integration by parts :

C-1. Integrate with respect to x :
(@ X On x (i) X sin?x (iii) X tant x (iv) 0n x
2 -1
(V)= sec wi)y 2 e (i) sintyx (viii) %
+ X

(ix) e* sin X (x) e (sec?x + tan x)

Find the antiderivative of f(x) = In (In x) + (In x)-2 whose graph passes through (e, e).
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Section (D) : Algebraic integral :

D-1. Integrate with respect to x :
. 1
[

U x? +4

. 2x+1

iv _

™) x> +3x +4

(vii) X2 +4

) w Xt Jad+x°

Integrate with respect to x :

. 1
® (X+2)(x+2)

3X+2

(i) (X+1)?(x+2)

Integrate with respect to x :
. 1

| S —

U x* +x2+1

Integrate with respect to x :

(i) 1
(X+DVx +2
1
(X+DVX* +2

Evaluate the following :

0 j (“ij dx

(iii)

1
x? +5
x3-1
(V) 3

X3 +X

(viii) VX +2Xx+5

(ii)

1
(X* +1)(x+3)
1
(X+D(x+2)(x+3)

1+ %2
1+x*

(iii)

1

(X2 —4)x+1
1
G +DVX* +2

e

(i),

Section (E) : Integration of trigonometric functions :

E-1. Integrate with respect to x :

1
2+ C0osX
1
1+sinX +cosx

(i)

(iv)

4

.. sin® x
(vii) 5
COS“ X

Evaluate the following

9+16sin2x

1

(i) ——- (iii)

2 —COSX
1
2 +sin®x

(v)

0 I[sinx+cosxjdx iy j(cosx—sinxjdx

cos® x

sin'! x

Ifj == dx:—Z[Atan2x+Btan2x

\J8 —sin2x

-5

(vi)

(iii)s. j[x lexx

2sinX +2cos X
3cosx +2sinx
cosec?x.sinx

(sinx — cosx)

j + C, then find A and B.

]dx
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/

Section (F) : Reduction formulae

X 2n-3

F-lw Ifln= j—dx then prove that In =

+
a’)" 2a°(n—-1)(x* +a?)"*

2an

> n-1

2(n-Da

_ 2Xn (a _ X)3/2

F-2m Ifln= '[x” (a — x)¥2dx then prove that In =

2n+3

2n+3

PART -1l :

ONLY ONE OPTION CORRECT TYPE

* In each question C is arbitrary constant
Section (A):

Integrate with respect to x : vx+1

A) (x+1) (B) 3(x J;l)

A-1.

+C +C

Integrate with respect to x :

1
N2x+1

(A) V2x+1+C (B) (2x+1)"*+C

dx = tan(2+aj + C, then

g J.1+sinx

T s
A)a=-—,CeR B)a= —,CeR
(A) 7 C¢ B)a=.Ce

If j(sian—cost) dx =

NA

(A)a—T CeR

COS 2X

COSX
(A)2sinx—0n|secx +tanx| +C
(C)2sinx+ 0n|secx +tan x|+ C

The value of j dx is equal to

Ifj cos4x +1
cotXx — tanx

(A) A=-1/4 & B may have any value
(C)A=-1/2&B=-1/4

Section (B) :

The value of ja

N

B-1.

N3
w 2

+C
N9

(B)a:—%",ceR

Integration using Standard Integral :

(G 1)3’2 e D)

(©) 3 3

(C) —V2x+1 +C

_ 5z
C)a= 7

sin (2x —a) + C, then

(C)a—— CeR

(B) 2sinx—[n|secx—tanx| +C
(D)sinx—0n|secx—tan x| +C

dx = A cos 4x + B; where A & B are constants, then

(B) A =-1/8 & B may have any value
(D)A=B=1/2

Integration using Substitution :

©€) 2a¥.0na+c (D) 2a™ +C

2(x+1)?°*"?

+C
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B-2.  The value of _[555x. 5%, 5% dx is equal to

5% o ,
(A) W+C (B) 5° (On5p2+C  (C)

Jtanx

The value of j -
sinx cosx

dx is equal to

(A) 2Jtanx +C (B) 2+/cotx +C (©) ,,tanx +C (D) Jtanx +C

If J' dx =K sint (29 + C, then the value of K is equal to
1- 4x

1 1
(A) On 2 (B) EDnZ ©) >

Ify= I and y = 0 when x = 0, then value of y when x = 1, is:

(A) é (B) V2 (C) 32

1
2
The value of j tan® 2x sec 2x dx is equal to :

1 1
(A)%sec32x—zse02x+c (B)—%sec32x—§se02x+c

(C)ésec32x—%se02x+c (D)%sec32x+% sec2x+C

13/2 5/2 12 — 5/12\712 5/2\5/2 5/2)3/2
If jx C(14X°2) 7 dx = P (14 x52)72 + Q (1 +x%?) +R(1+x) + C, then P,Q and R are

-_ 8 p_ 4 -4 5= -4

(A)P__ Q=-2 R ®P= 35 Q= R=15
__8 Rp_4 __i -_4

(C)P——— Q e R s (D)P= Q e R s

7

The value of I dx is equal to

(1+ x7)
A) Dn|x|+§mn|1+x7|+c ®B) Dn|x|—§ N |1-x7]+C

(C) On|x| - ; Onjl+x'|+C (D) Dn|x|+$ On[1-x]+C

Section (C) : Integration by parts :

C-1.  The value of J'(x -1) e dxisequalto
(A) xex+C (B) xex+ C (C)—xe>*+C (D) xe*x+ C
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1+X+Xx2
1+ x?

C-2.» The value of J'e“"‘”’1X [

j dx is equal to

(A) X etan’lx +C (B) X2 etan’lx +C (C) l etan’lx +C (D) Xecot&X +C
X

The value of j[f(x)g"(x) —f"(x)g(x)] dx is equal to

@ e (B) F(x) g() — f(x) g'(x) + C
g(x)

(C) f(x) g'(x) — F(x) g0 + C (D) (x) (%) + F(X) g'(x) + C

j X fnx dx equals

(X2_1)3/2
(A) arcsecx— nXx ,c (B) sec™ x + ‘nX ,c

VX -1 VX2 -1

(C) cos™x— ‘nX ¢ (D) secx— X ¢

VX% -1 VX% -1
The value of j (x ePrsnx — cos x) dx is equal to:
(A)xcosx+C (B)sinx—xcosx+C (C)-excosx+C (D) sinx+xcosx+C

Section (D) : Algebraic integral :

dx .
D-1.  The value of .[2— is equal to
X°+Xx+1

(A) % tan- [Zxélj +C 23 (ZX j +C

(©) % tan-l(zi(/%lJ +C 23 -1( j +C

1

e dx is equal to

The value of j 5
X

(A) (1+i4j +C (B) (x*+1)**+C (©) (1—%) +C  (D)- (1+i4j +C
X X X

The value of _[ is equal to

dx
xV1-x°
3 2
A L on| =Xl e ® L on | YIEX 1 ¢
3 J1-x +1 3 1-x* -1
1 1
(C)— 0n +C (D) 5Dn|l—x3|+C

S

The value of .[ _i dx is equal to
(A) On (e ++/e ) —sect(e)+C (B) On (ex+\/ezx—1) +sect(e)+C
(C) On (e* e —1) —-sect(e)+C (D) On (ex ++/e> —l) —sint (e)+C
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D-5.

dx A B
If =
-f x*+x® x? X X +

(A)A:%,le (B)A=1,B=-

— +— +10n L]J+C,then

1

= —_ = :—l
(C)A=-~.B=1 (D) A== 2

Section (E) : Integration of trigonometric functions :

E-1.

COS 2X
The value of Im

(A) _—1 +C
SinX + cos X

(C)On(sinx—cosx)+C

The value of J'[1+tanx .

in
(A)cos o . 0n SI—X
sin(x + o)
sec(X +a)

SecXx

(C)cota . On +C

The value of J'\/sec x—-1 dxis equal to

(A) 2 On cosZ+ ’coszi—l +C
2 2 2

(C)-210n cosijm/coszi—l +C
2 2 2

The value of _[

is equal to

dx
cos® x+/sin2x
(A) 2 (\/cosx +%tan5’2 xj +C

©) 2 (x/tanx —%tans’2 xj +C

i2
Antiderivative ofsm—_x

N

1+ sin“x
(A) x—7 arctan (\/5 tanx) +C

W.r.t. X is :

(C)x- J2 arctan («/5 tanx) +C

Integrate
1-cotx

(A) %Iog | sinx —cosx | +%X+C

(©) %Iog | sinx +cosx | —%X+C

dx is equal to

(B) OUn (sinx + cos x) + C

(D) On (sinx + cos x)2+ C

tan(x + a)] dx is equal to

(B) tan o . Dn,SL +C
sin(x + o)
cos(X +a.)

COS X

(B) On cos§+‘/coszi—l +C
2 2 2
(D) =2 (n| sin2 + /(;0325_1 +C
2 2 2

(D) cota . On +C

(B) V2 [\/tanx +:—;tan5’2 xj +C
(D) 2 (\/cosx —%tanS’zxj +C

(B) x - 1 arctan

VA

(D) x — J2 arctan

(B) %Iog | sinx +cosx | +%X+C

D) %Iog | sinx —cosx| —%X+C
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dx .
E-7.5a ———— isequalto
sinXx + sec x

(A) 1 log \/§+S|.nx “COSX 1, tan*(sinx + cosx)+ C
2\/3_’ \/3_’— (sinx - cosx)

(B) 1 log /3 +sinx - cosx +tan ™ (sinx - cosx) +C
23 J3- (sinx - cosx)

J3 + sinx + cosx
\/§— (sinx - cosx)

+tan™(sinx + cosx) + C

J3 +sinx - cosx
\/5— (sinx + cosx)

+tan™(sinx + cosx) + C

Section (F) : Reduction formulae

X _ X 1 .
F-lwa If In= je—dx and In = L_+ In-1, then (k2 — ki) is equal to :
X" kx"t k,-1

(A)O (B)1 (C) 2

L;J + C, where u = cotx

and C is an arbitrary constant, then
(A)A=2 B)YA=-1 C)A=1 (D) A is dependent on x

PART - lll : MATCH THE COLUMN

Column -1 Column =11

A) If F(x) = Ix+sinx

dx and F(0) = 0, then the value of F(n/2) is  (p)
1+cosx

r
2

N
1-x?

Let F(x) = j gsn [1—

] dx and F(0) =1, (a)

If F(1/2) =

n/6
k\/§—e , then the value of k is
T

dx

Let F(X) = jm

and F(0) =0,

if F(\3)= %k, then the value of k is

Jtanx

Let F(x) = -[sinxcosx

dx and F(0) =0

if F(r/4) _ % , then the value of k is
Y
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Ifl= IL ,Where a, b>0and a+ b =u, a-b =v, then match the following column
a+b cosx

Column =1 Column =11

1 «/G+\/V tan5
2 +C

(p) I=— 0On
Juv Ji-\ tanX

2 \Y X
I= — tan™? — tan — [ +C
Juv (\E 2 ]
\/LT +4/-v tang

1
0n
N N

Etan£+C
u 2

+C

I=

Bl Exercise-2 |

= Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

* In each question C is arbitrary constant

1= Value of J' - 1 dx is equal to
sin (x — a) cos (x — b)

1 N sin (x — a) i C 1 On cgs(x—b) +C
cos (a—-b) cos (x — b) cos (a—b) sin (x — a)

. 1 N sin (x — a) i C D) — 1 an cgs(x—a)+c
sin (a —b) cos (x — b) sin (a+ b) sin (x — b)

(©)

J' tan x. tan 2x. tan 3x dx =

(A) —€n|cosx|—%€n|sec2x|+%€n|sec 3x| +C

(B)—€n|secx|—%€n|sec2x|+%€n|sec 3x| +C
(C) ¢n|cosx|+¢n|cos2x|+¢n|cos 3x|+ C

(D) €n|secx|+%€n|sec2x|+%|sec 3x| +C

The value of j (sin X. cos X. cos 2x. cos 4x. cos 8x. cos 16 x) dx is equal to

A) sin 16 x ‘C (B) _cos 32X i C ©) CcOoS 32X +C D) _cos 32X +
1024 1024 1096 1096
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4.

The value of

(A) sint

1
~ o+
X

(C) sectx —

/n|x|

X 1/1+ /n x|
(A)é}u nlx (Onlx|-2)+cC

©) %«f1+ x| (On|x| -2)+cC

The value of I dx equals :

1
x—1)°(x +2)°1M*

The value of j[(

w (_1j SN (—2] e

X+2 Xx-1

1-Jx
1+\/;

The value of I dx is equal to

(A) Vx JI-x-2 JT=x +cos™ (&)+c
© ﬁJl—x—Z 1-X —cos*(«/;) +C

. X .
I sint dx is equal to
a+ X

(A) (a + x) arc tan X —«/ax +C
a

(C) (a —x) arc tan X \/ax +C
a

o
x
(A) 2e% [Vx -x+1]+C
©) 2e [x—\/§+1]+C

The value of j

dx is equal to

(x +«/;) dx is equal to :

,sz—l
(B) +cos'= +C

X

(D) tan-! «/xz +1-

2

X

(B) é,/1+€n|x| (On|x|+2)+C
D2 i+ @0nlx|-2)+C

(C)l(x__lJ +C (D)E(X_ﬂj +C

3\ x+2 3ix-1

B) Vx JI-x+21-x +cos4(\/;) +C
(D) Vx J1-x +2 Jl—x—cos*(«/;) +C

(B) (a + x) arc tan \/§+\/§+C

(D) (a + x) arc cot X Jax +C
a

(B) 2e¥ [x—Z\/;+1 ]+C
(D) 2e' (x+\/;+1 )+C
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1= Ifl= J'g(x‘”x)(ﬁnxfdx = AXU™([nx)2 — B x”™ + C, then % is equal to :
X
(A) 1 (B) -1 (©€) 2 (D) -2

The value of I etno (sec —sin0)do is equal to
(A)—ex%sind+C (B) et"¢sin® + C (C)ex®sech+C (D) e=®cos 6 +C

The value of I{In(1+ sinx) + Xtan (g —gj} dx is equal to:

(A)x On (1 +sinx) + C (B) On (1 +sinx)+C
(©)=xOn(l+sinx)+C (D) On(1—-sinx)+C

n (x + a/1+x2)
The value of jx.— dx equals:

,f1+ X2

(A)VJ1+x* On (x+J1+7)—x+C (B)%.Dnz(x+\/l+7) \jl_ +C
+ X

(C)%.DnZ(x+ 1+x2)+ X +C (D) N1+x° ( ﬁ)+x+c

J1+x°

-1
|f J‘Xtan X dX: 1+X2 f(X) +A 0on |X+ X2+1 | + C, then

1+ x?

(A)f(x) =tantx, A=-1 (B)f(x) =tan*x, A=1
O fx)=2tan*x,A=-1 (D) f(x)=2tan'x,A=1

j XHyX+2 x+1 dx is equal to

X+ 2
(A) (x+1) =2 Jx+1+20n[x+2[-2tant Jx +1+C
(B) (x+ 1) +2 \[x +2 —20n|x+2[-2tan x +2+C
(C) (x+ 1)+2\/m—2Dn|x+2|—2tan*1 Jﬁw
(D)(x+1)+2ﬁ—2 Onlx+ 1|+ 2tan Jm+c

The value of J' _17COSX 4y where 0< < x<m, is equal to

COSa — COSX

(A) 2 Dn(cos% - cosgj +C (B) 2 Dn[cos%—cosgj +C

cos X
© 2+/2 0n cos< - cos5 +C (D) —2sin* 2| 4C
2 2 cos %

: 03
SInX +sIin™ X
fr= [Z———=

dx = A cosx + B 0In [f(x)| + C, then
COS 2X
1 =1 J2cosx -1 J2cosx -1
(AVA=—,B=— f(x) = () =
4 N J2cosx+1 J2cosx+1
(C)A:—l B i (x) = \/Ecosx+1 -1 _ \/_cosx 1
2 N7 J2cosx—1 2 J2cosx+1
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1

19. The value of j ——
cos® X + sin® X

dxis equal to

(A)tan-! (tanx + cotx) + C (B) —tan-* (tan x + cot x) + C
(C)tant (tanx —cotx) + C (D) —tan (tanx —cotx) + C

Consider the following statements :
S;: The antiderivative of every even function is an odd function.
- 3x* -1 .
S,: Primitive of —————— w.r.t. xis 4; +C.
(x4+x+1) X'+ x+1

ST

1 -2
dx = + C.
J.\/sin3 X COS X Jtanx

S,:  Thevalue ofJ‘UaH —Jﬂ] dx is equal to — 2 v/a? —x? + C
a-x \Va+x

State, in order, whether S, S,, S,, S, are true or false
(A) FFTT B)TTTT (C) FFFF (D) TFTF

If In = .[(sinx +cosx)"dx, snd In = 1 (sinx + cosx)™! (sinx — cosx) + 2 In2 thenk =
n n

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

PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

* In each question C is arbitrary constant

It1x) = | 28INX ~SINZX 4 \where x = 0, then Limit '(x) has the value
X X —

Ifj- sin* x cos* x dx = % {ax—sin 4x+%.sin 8x}+Cthen value of 'a' equal to :

3x+2

N

Let f(x) be the primitive of w.r. to x. If f(10) = 60 then twice of sum of digits of the value of f(13)

_ (a+x2)3/2 : (x2 —b)

120x°

3/2
If J' 3 X 5 dx = 9 sinl(xmj + C, (where b & d are coprime integer) then b + d equals to.
\ja - X b a

If j X dx = =k 1+ 1+ x> +Cthenkequalsto:
\/l+x2+,,(l+x2)

+ Cthena+bequalsto:

sy
If J. e .M dx = es™f(x) + C such that f(0) = -1 then E—f( j is equal to :
COS” X 3

i
3

Let g(x) = Imﬂdx and g(0) = 0 then value of 32 g[ j is.

s
(cosx + 2)? 2
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If f(x) =</x -1 ; g(x) = ex and Ifog(x)dx = Afog(x) + Btan (fog(x)) + C then A3+ B? equals

Ifj 2sin2¢-cos ¢

> - dé =p On |sin2¢—4 sin¢+5| + g tan-(sing—r) + C thenp + g +requal to :
6—-cos”dp—4sin¢d

x*+x%+1 Ja x\3 Ja 3

If j =D =t e 1(’( 1] _b tan1(2x_+1] + Cthen a2 + b? equals to :

1+ xcosx x2g2sinx _
1 2 ZSW) dx =k0On :LZWJrC then k is equal to :
X" e —-X“e

4
X +12dx:ADn!x!+ > +C,then A+ Bequalsto:
X (x*+1) X

If J' 1 dx = - tan-! (\/Etan x) + %tan X + Cthen % is equal to :

1-sin*x ab

3 5
€os” X +€0S> X . . .
If '[ ;dx =psinx— i —rtan (sinx) + C then p + 2q + ris equal to :
sinx

sin? x + sin® x

dx . . . .
If_[ - = a «fcot x + b ytan® x + C, where C is an arbitrary constant of integration, then the
|Jsin® x cos® x

values of a2 + 9b equals to :

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

*In each question C is arbitrary constant

1.

The value of j 2™, 3™ dx (whenm, n € N) is equal to :

mx nx (mfn2+nn3)x mx nx x 3><
O - A O] i
m/n2 +n/n3 mén2 +n¢n3 €n(2m.3”) m¢n2 +nen3

If f (1‘—"} x and g(x) = If(x) dx then
1+x

(A) g(x) is continuous in domain
(B) g(x) is discontinuous at two points in its domain
© Iim gx)=-1

(D) J’g(x)dx——ﬁ+(2x+1) kn( J+c
e

1
If = [tan® xdx = Atan*x —= tan?x +[0B[In|secx| + C then
2

(A)A:% (B)A:% (C)B=1
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1/2

The value of J'{1+ 2tanx(tanx +secx)}" dx is equal to

(A) On|sec x (sec x—tan x)| + C (B) On |cosec x (sec x +tan x)| + C
(C) OUn |sec x (sec x + tan x)| + C (D) —On |cosx(sec x — tan x)|+ C

gn L_J'
X+1

The value of f )
X —

dx is equal to

(A)lgnzx__l+c (B)l Dnzx__l+c (C)EDnZX_H'+C (D)lgnzx_ﬂ'q.c
2 x+1 4 x+1 2 x-1 4 -1

{n (tanx)

- dx is equal to
sinx cosx

The value of f
1 1
(A) > 0n2 (cotx) + C (B) > 0n2 (sec x) + C

(C) % On? (sinx secx) + C (D) % 0n? (cos x cosecx) + C

cos® x
sin® x + sin x
(A)Dn|sinx|+sinx+C (B)Dn|sinx|—sinx+C
(C) - On |cosec x| —sinx +C (D) - On |sinx| +sinx+C

The value of j dxisequalto:

x—1) dx /
If .[ ( ) = f(x) + C, where f(x) is a quadratic expression and g(x) is a monic linear
x® \2x* - 2x +1 g(x)

expression.

(A) f(x) =2x2—2x+ 1 B)g(x)=x+1
(C) 9(x) =x (D) f(x) = 2x2 — 2x

If J' e¥* cos4dx dx = e (A sindx + B cos4x) + C then :
(A) 4A =3B (B) 2A =3B (C)3A=4B (D)4A+3B=1

| = J-sin’1 X —cos+/x
sint /X +cost/x

(A) =X + 2 (2x — D)sint x + 2 k=X +c
Y

T

(B) x — X cost x = Zsintdx + 2 Jx JIox +C
T T

T

dx equals to

(C) —x +2 (2x + 1)cos/x 2 K JIox +C
T T

(D)x—ﬂsin*1 x +cC
T

2 —
it | X=XHL ok = exf(x) + C then

(1+ X2 )3/2

(A) f(x) is a an even function (B) f(x) is a bounded function
(C) Range of f(x) is (0, 1] (D) f(x) has two points of exterma.
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12.

r J-4e +6e
9e* -
(A)A+18B:16 (B) 18B-A=19
(C)A-18B =17 (D) A+18B =32

dx = Ax + B [In |9e* — 4| + C, then

X
The value of J' i cosec?x dx is equal to:
1+ x°
(A) cotx—cotix+C (B) C — cot x + cot*x
(C) — tan1x - 938X | ¢ (D) 11 —cotx+C
tan " x

dx ( 1} .
——; | X>=| isequal to
2 2
(A) 2sint yx+C (B)sint(2x-1)+C
(C)C-2cost(2x-1) (D) cost2+4x—-x*+C

3
J~x3 1 dx is equal to
X* + X
(A)x=0On x|+ 0Onx+1)—tan*x+C

(B) x—0On |x] + % On(x?+1)—tan*x +C

(C) x + 0On |x| +% On(x*+1)+tanx+C

x?+1
(D) x + On >— tcot’x+C
X

The value of 2 _[sinx . cosec4x dx is equal to
an 1+sinx |1+«/§smx| an 1+ sinx

|1+«/§smx| +C(B)

1
A 2\/_ |1 25|nx| 4 [1-sinx 2J_ |1 25|nx| CoSXx

+C

|1 J_S|nx| E n 1+sinx s D) - |1 23|nx| énl smx|

© |1+ \/Esmx| 1-sinx 2«/_ |1+ \/Esmx| 1+ S|nx|

r I 3cot3x — cotx

dx = p f(x) + q g(x) + C, then which of the following may be correct?
tanx — 3tan3x

ﬁ—tanx
\/§+tanx

\/§—tanx

\/§+ tanx
\/§+ tanx

J§— tanx

\/§+ tanx

\/§— tanx

Ap=La=—=;fx)=x90() =

B)p=19=- f(X) = x; g(x) = On

C)p=19=- ; f() =x;9(x) = On

D)p=1,9=- —= ;f(x) =x; g(x) = On

If J‘d—X:Ptan*1 mtan5 + Cthen:
5+ 4cosx 2

(A) P =2/3 (B) m = 1/3 (C) P =1/3 (D) m = 2/3
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sin2x
sin* X + cos* x
(A) cot*(cot?x) + C (B) — cot(tan?x) + C
(C) tan*(tan?x) + C (D) —tan-*(cos2x) + C

19. The value of I dx is equal to:

PART - IV : COMPREHENSION

Comprehension # 1 (Q.No. 1to 3)

Letl = J'sinn xcos™ x.dx . Then we can relate I, = with each of the following

(I) In—2,m (”) In+2,m ("I) In,rr|—2
V) Ty ) N N W) 1
Suppose we want to establish a relation between I and I
P(x) = sin"*1x cos™-1x
In1 and I __,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 sin x for P (x)
Now differentiating both sides of (1), we get
P'(x) =(n+1)sin"x cos™ — (M — 1) sin"*2x cos™~2x
=(n + 1) sin"x cos™ — (m — 1) sin"x (1 — cos?X) cos™~2x
=(n+ 1) sin"x cos™ — (M — 1) sin"x cos ™-2 x + (M — 1) sin"X coS™x
= (n + m) sin"x cos™x — (m — 1) sin"x cos™-2x
Now integrating both sides, we get
sin"*x cos"x=(Mn+m)[ —-(m-1)1 .
Similarly we can establish the other relations.

n+2,m-2

then we set

n,m-2?

The relation between I, , and 1, , is

A1, :% (= sin®x cos®x + 31, ) ®1,, :% (sin®x cos* + 31, ,)

QlL,= % (sin®x cos® — 31, ,) DO1,,= % (= sin*x cos® + 21, ,)

The relation between I, , and I , is

1, . .
(A1, ,= = (sin°x cos’k + 8l ,) (= sin°x cosx + 8l ,)

U= J]r

©)1,,= = (sin°x cos’x — 8l ,) (sin°x cos*x + 8l ,)

The relation between I, ,and I, , is

1 ,
(A)1,,= = (sin’xcos®x+81, ) (—=sin®x cosx + 81, ,)

QlL,= (sin°’x cos®x - 81, ,) (sin®x cos*x + 6 1, ,)

Wl Wk
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Comprehension # 2 (Q. No. 4 to 6)

It is known that

7sinx N Jcosx

Jranx + JJeotx = | VCOSX /sinx
V=sinx +\/—cosx
J-cosx  +/—sinx

if 0<x<E
2

if

dix («itanx—«/cotx) = % (\itanx+\/cotx) (tan x + cotx) , V X e(o, gj V) (n , 3_71)

2

and di (\/tanx +«/cotx) = % («/tanx—«/cotx) (tanx +cotx),V x e (O, gj ) (n ,
X

Value of integral I :j(\/tanx+\/cotx) dx , where x e (0 , gj U [n , 3—;) is

(A) V3 tan- [\/tanx\/—z\/cotxJ+ c ®) V2 tan {\/tanx ji \/cotx] o

() - J2 tan- Jtanx —Jcotx i C (D) — 2 tan Jtanx ++Jcotx L C
V2 V2

Value of the integral I = J'(\/tanx +\/cotx) dx, where x (O , g] ,is

(A) J2 sint (cosx—sinx) + C (B) J2 sin (sinx—-cosx)+C

(© 2 sint (sinx+cosx)+C (D) - V2 sint (sinx+cosx)+C

Value of the integral I = J'(x/tanx +«/cotx) dx, where x (n , 3—5} ,is

(A) J2 sint (cosx—sinx)+ C (B) J2 sin (sinx—-cosx)+C
© J2 sin? (sinx+cosx)+C (D) - V2 sint (sinx+cosx)+C

N\
-
J

= Marked questions are recommended for Revision.

* Marked Questions may have more than one correct option.

PART -1 : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

3
1w Integrate, [ % dx. [IT-JEE 1999, Part-2, (7, 0), 120]
x“+1) (x+12

Letf(x) = J' e (x — 1) (x — 2) dx then f decreases in the interval :[IIT-JEE 2000, Scr, (1, 0), 35]
(A) (0, 2) B)(-2-1) © 12 (D) (2, +)

Evaluate, | sin* {LJ dx. [IT-JEE 2001, Main, (5, 0), 100]

J4x* +8x +13
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4.5

For any natural number m, evaluate,
j (X3™ 4™ X ) (26" + 3X" + 6)”"‘ dx, x> 0. [IT-JEE 2002, Main, (5, 0), 60]

2 —
[— x -1 dx is equal to [IIT-JEE 20086, (3, —1), 184]

x32x* —2x2 +1

4 _ 2 4 _ 2
A) 2X" —2X +1+C (B) 2X" —2X +1+C

x? x3

4 2 4 2
©) 2X" =2x° +1 ‘C D) 2X" =2x° +1 +C
X 2x2

Let f(x) = forn>2and g(x) = (fo fo....of) (x). Then J'x”’zg(x) dx equals
—_—

f occurs n times

X
(1+ Xn )llr'l
[IIT-JEE 2007, Paper-2, (3, - 1), 81]

1 n 17% 1 n 17%
(A) D (1+nx")n +K (B) "3 (1+nx")n +K

1 n 1 n 1+H
(C) e D (1+nx") n + K (D) e (1+nx") " +K

Let F(x) be an indefinite integral of sinx. [IT-JEE 2007, Paper-1, (3, — 1), 81]
STATEMENT-1 : The function F(x) satisfies F(x + ) = F(x) for all real x.

because

STATEMENT-2 : sin?(x + n) = sin?x for all real x.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B)Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

e e . .
———— dx, J= Iﬁ dx . Then, for an arbitrary constant C, the value of J — T is
e’ +e” +1 e +e+1

equal to: [IT-JEE 2008, Paper-2, (3, — 1), 81]

1 e —e* 41 1 e +e*+1
A —0n |———— +C B —0On| —————
*) 2 e e +1 ®) 2 e —e* +1

LetI:j

2X _ AX 4x 2x
(C) EDn ez—e_{_l +C (D) EDn e4+—ez+1 +C
2 e’ +e*+1 2 e¥ —e” +1

sec? x
9/2

The integral J‘m

dx equals (for some arbitrary constant K)

-1
(secx +tanx)

— {1—11—%(secx+tanx)2} + K [IT-JEE 2012, Paper-1, (3, -1), 70]

1 1

1
(B) (Socx 1 @) {ﬂ——(secx+tanx)2}+ K

(C) - — {i+£(secx+tanx)2} +K
(secx +tanx) 11 7

! — i+£(secx+tanx)2 +K
(secx +tanx) 11 7
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PART -1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

5tanx

If the integral _[ dx =x+a n|sin x—2 cos x| + k, then a is equal to :

-2

(-1 (2) -
If () dx = w(x)

1) %[X3\V(X3)—IX2\V(X3) dx] +C

(3) %x3\y(x3)— j x*y(x®) dx+C

1
The integral J'(l+x—£je xdx is equal to :
X

1

1
Q) (x+1l) e x+c (2) xe * +c

The integral J'

(1) [x +1J rec

2x*? 4+ 5%°

57 equals

@ (¢ + D+ e

The integral I dx is equal to

oC+x3+1)°
10 5
X X
1) ——==+C @
2x° +x3 +12)°

where C is an arbitrary constant

, then J'xsf(x3) dx is equal to

X ___.c
2x° +x3 +1)2

[AIEEE-2012, (4, —1)/120]
)1 (4) 2

[AIEEE - 2013, (4, -1),360]

) %x3w(x3)—3j.x3\u(x3) dx+C

(4) é[x3w(x3)— [xw(x*) dx] +C

[JEE(Main) 2014, (4, - 1), 120]

1

1
B)(x—1) e * +c (4)xe x+c

[JEE(Main) 2015, (4,

@) [x +1J ‘e
X

[JEE(Main) 2016, (4, -1), 120]

- 1), 120]

(8) (¢ + 1 + C

_xl0 —x5

@) ———+C
2x° +x3 +12)2

O +x3 +1)?

LetIn = Itan“ x dx, (n>1). If I+ + Is = a tan® + bx® + C, where C is a constant of integration, then the

ordered pair (a, b) is equal to

MESREI

[JEE(Main) 2017, (4, —1), 120]

o) wlie

a2 2
. sin“ xcos® x
The integral I

1 -1
1) ——+C 2) ——+
@ 1+cot® x @ 1+ cot® x

(where C is a constant of integration)

Let n > 2 be a natural numberand 0 <0< nr /2. Then j

(where C is a constant of integration)

n+1

n 1 \n
1 1- +C
@) n2—1( sin”*lej

n+l

n 1 \n
3 1- +C
3 n2+1( sin“ej

(sin® x + cos® xsin” x + sin® xcos® x + cos® x)°

dx is equal to :

[JEE(Main) 2018, (4, —1), 120]
1 —1

®) 3(1+tan® X)+C @) 3(1+tan® x)

1
(sin" 6 —sinB)" cos O
sin""o
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]

do is equal to :

n+l

n 1 \n
2 1- +C
( )n2 —1( sin”lej
n+l

(a) — (1+ 1 j"+c

n®-1 sin" o
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The integral jcos(loge x)dx is equal to : (where C is a constant of integration

(1) x[cos(loge x) —sin(log, X):| +C

(3) x[cos(log, x) +sin(log, X)] +C

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

) g[sin(loge x) - cos(log, x) |+ C

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

EXERCISE - 1

Section (A):

6
(2x+3) i C

A-1. (i) o

(ii) -

%DDn [sec 3x+2)+tan 3x +2) |+ C

23x+4

+C Vi
3/ 2 (i)

X _ lsin2x+ C
4

- i cos 5x+1 cosx + C
10 2

(v) ((x+3)"2 +(x+2)*%) +C
Section (B):

B-1. (i) - % cosx?+ C

2
1 (tanx)? + C or SeC X C
2 2

(v) 0n |x + cosx| + C

N 1 .

(vii) ) 0n |x% + sin2x + 2x| + C

: 2

(ix) 3 (x+2)2—-4(x+2)¥2+C

(xi) % e*+e>*+ex+C
(xiii)

B-2.

PART - |

C0S2X
2

tan(4: +5) i C

(v) 00n |sec(2x + 1)| + C

4x+ 5

L npx+1y+c (viii) +C
2 4

(ii)
(iv)

sin3x 3 .
——+—=sinx+C
12 4

cosx—% COS 2X — % cos 3x+C

1

= On|x2+1]+C

2

Onljex+x|+C

1

—0nle*-2|+C

2

0n | On(secx + tanx) | + C

%(eZX—e-ZX)+2x+C
_1 On 1+i5 +C
5 X

(X2 _ 8)3/2
24 x°
n (sinx}_ c i In[In(x+1)j+ c
X

X

+C
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Section (C) :

2

c-1. (i) an—xZ +C

X 1
tan’x— — + — tan'x+C
2 2

sec xtanx

1
(v) > +§ On|secx +tanx |+ C

xfi=x —% sint Jx +

x sint /x + 5

(Vi)

e? (sinx — cosx) + C

(ix)
C-2. y=x{/n({lnx)—-— | +2e
‘nx

Section (D) :

D-1. (i)

Lian X v i
2 2

On|x2+3x+4| - %tan-1

On|x+yJx*—4 |+C (vii)
x+1 X2 +2X+5+2 0n

2 ‘x+1 +\/x2+2x+5‘ +C
v y2)3/2
- u_ 3 (2x + 1) «/1—x—x2

N (v)

_ B sint| —=
3 8 16 J5

3

2
Z @+ x3)r— = @+ xR+ C
15

on X+1 i C
X+2

(ii)

40n[x + 1] + L —40nx+2|+C (iv)
(x+1)

On +C

X+—+1
X

1
X+—-1

L {

L x+i-1
X

- n 1
X+=++/3
X

!

Jx

+C

23

t-\3
t+v3| 2

¢x+2 1

x+2+1

+C (i)

f

+C,wheret=L
X+1

2
 _X sin2x — lcos2x+C
4 4 8

x(Onx-1)+C
x2-1) e’ +C

(tan ' x)?

X tanx —% On(1 +x?) — +C

extanx + C

ltan-1 (_(x+1)j +C
2 2

,fl+x2 i

X

g X*+4 +20n|x+ yx*+4|+C

]+c

X —arctan X + [n

iDn|x+3|—iDn|x2+1|+ 3 tanix +C
10 20 10

%Dn|x+1| —Dn|x+2|+%Dn|x+3|+C

1
— = tan(t) + C, where t = Ix+1
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D-5. ()

(ii)
Section (E) :

E-1. (i)

Section (A):
A-1. (D)

Section (B):

Section (C):

c-1. (C)

Section (D) :

D-1. (B)

Section (E) :

E-1. (B)

Section (F) :
F-1. (B)

(A) = (p),

1
—In
2

(x+%j+\/x2+x
VX% =1 —In|x +x? -1

+C

itan-l tanx/2 i C
3 3

Ex _2 0n |3cosx + 2sinx| + C
13 13

1 o \/§tanx +
ﬁtan[ NG ] C

tan x + isin2x—3—X+C
4 2

1 4(sinx —cosx)+5
—/n - +C
40 4(sinx + cosx) -5

(©)
(B)

(B)—>(/@). (€)M,

+\/x2+x+C

PART -1l

PART - 11l

(D)—>(s) 2.

%sin’1 X — 2«/1— x2 —J1-x? +C

2 X
— tan™! \ﬁ tan —] +C
3 ( 2

n 1+tan§ +C

/n|l-cotx| +C

. sSinX + Cos X
sin1 (—] +C

3

(A) > (s); (B) > (a) ; (C) — (1)
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EXERCISE - 2

PART - |

4, ()

11. (A

18. (D)
PART -1l

12 4 10

11 11. 13

PART - 11l
(AC) 3. 4, (CD) 5. (BD)
(CD) : 11.  (ABC) 12.  (AB)
(ABD) 17. 18.  (AB) . (ABCD)

PART - IV

4. (A) 5.

EXERCISE - 3

PART -1

3 1 1 X
— tanix—= 0On(1+x)+ = 0On (1 +x?) + +C . C
2 2 ( ) 4 ( ) 1+ x? ©

m+l
3 (2x3™ +3x*™ +6x™) ™

(x + 1)tan-1£Mj — — [On(@x2+8x+13)+C +C
3 4 6(m+1)

(D) 6. (A) : (D) : © : ©

PART -1l

4. (@4
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Advance Level Problems (ALP)

-8 8
sin® X —cos® X
1. Evaluate : j — o— dx
1-2sin“ xcos” x

J~ cos5x + cos4x dx
1-2cos3x

Evaluate :

Evaluate:.[ \[x+\fx2+2 dx

Evaluate : _[ dx

(x3+3x2+3x+1) \fx2+2x—3

:.[ (cos 2x-3)

Evaluate dx

cos® xv/4 — cot? x

2 2 _
x=+1 {{n(x* +1) - 2¢nx} dx

X4

Evaluate :

X
Evaluate : .[ m dx

If xcosa +1 dx = )4 ¢ then find f(x) and g(x).

(x2 + 2XCOoSa + 1)3/2 \a(x)

Evaluate : cos x. e*. x2 dx

Evaluate : jex[

X2 —x+2
(X* +12)y°

X2

Evaluate : I—z dx
(xsinx +cosx)

. 2
Evaluate : Ism4x.e‘a” *dx

Evaluate : j tan -1 x. 0On (1 + x2) dx.

1+nx"t— x>

d
(1— x”) \/1— x2" X

Evaluate : j ex

Evaluate : .[ cos 2x Un (1 + tan x) dx

Evaluate : .[ d—X2 (@a>b)

(a+bcosx)
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5x* -12) d
Integrate: j M
x? — 6x +13)°
i j 3x% +2x
X8 +2x° +x* +2x° +2x* +5
greatest integer function.

dx = F(x), then find the value of [F(1) — F(0)], where [.] represents

L2
Evaluate : j tn 1 ;L Sin"X) gy
cos® x

1+ cos a cos X
Evaluate : I ————— — dx
COS o + COS X

Evaluate : .f w dx

(b+ asinx)2

Evaluate : f (

dx
x —a) \(x — o) (x - B)

(cos 2x)Y/2

sinXx

Evaluate dx

L3 X
sin® =
Evaluate I 2 dx
X 3 2
cosE COS°® X + COS” X 4+ COS X

2

If Iﬁ + ¢, then find the value of 12(A + B).
X" +3x°+9

dx = Atan? (

2 2
X _3j+—Dn x> -3 x+3

3x 3 x?+43 x+3

3cosx+2
sinXx+2cosx +3

Evaluate J.

Evaluate j%/tan xdx

lcosec X — cotX sec X
Evaluate : .[ . dx
\iCOSGCX+COtX .f1+ 2secx
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Bl Answers
1. - % sin2x+ C . i SinZij +C 3. 1(XJHIXZJFZ)S/Z—;+C

1/2
3 (x + \/x2+2)
JX* +2x -3 2 1 3
— t . . C - =—tanx.(2 + tanx). V4 -cot? x
8(x+1) 1 3

+C

2 2
2 (x +1)3\/x +1_{1_§€n(1+i2ﬂ ic - 2(7x - 20)
9x 2 X 9«f7x—10—x2

X; X2+ 2xcosa + 1 9. %eX[(xz—l)cosx+(x—1)2.sinx]+C 10. eX()(Z+1J+C
X% +

SinX — XCOS X

—+

2
. C 12. -2 cos*x. e +C
XSiNX + COSX

2
X tan-tx. On (1 + x2) + (tan -1 x)2 — 2x tan -1 x + 0On (1 + x2) - (fn«/1+ xz) +C
1+x" 1 . .
e - +C 15. ) [sin2x.0n(1+tan x) —x + On|sinx + cos x|]] + C
- X

bsinx 2a -b

-— + — 23,2tan-1a—tan5+c
(a°—-b%)(@a+bcosx) (a°-b?) a+b 2

| x ‘

_\/2—x—x2 +£ n |4—x+2J§\/2—x—x2|_sin_1(2x+1j+
X 4 | 3

13x-159 53 X -3

—— =+ = tan- +C 19.
8(x" —6x+13) 16 2

tan x In (1 + sin®) — 2x + V2 tant (\/E.tan X) + C.

cos 1 (a0 —x)

. COS X
Xxcosoa+sinoOn| —4=— | +C 22. - —+C
cos > (o + X) b +asinx

-2 |X-B

2, 2
J—=+C 24, J2log Voot x 1+ y2cot’ x —Iog[cotx+x/cot2x—1}+c
oa-p\x-o Jeot? x +1
sec! («/cosx +

1
+c. 26. 5
\/cosxj

6 3 tan > +1
§x+glog | sinx +2cosx +3| —Etan‘l — 2 |4c

23,
—%Iog(1+ tan?’3 x) + %Iog(tan‘”?’ X —tan?’® x +1) + gtan‘lztan—x1

B

+C

sint Esec25 +C
2 2




