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INDEFINITE INTEGRATION

INDEFINITE INTEGRATION

Integration is the inverse process of differentiation. That
is, the process of finding a function, whose differential

coefficient is known, is called integration.

If the differential coefficient of F(x) is f (x),

i.e.di[F(x)] = f(x),then we say that the antiderivative
X

or integral of /' (x) is F(x), written as_[f(x)dx = F(x),

Here Idx is the notation of integration f (x) is the

integrand, x is the variable of integration and dx denotes

the integration with respect to x.

1. INDEFINITE INTEGRAL

We know that ifdi[F(x)] = £(x)., then [ £(x)dx = F(x).
X

Also, for any arbitrary constant C,

di[F(x) +C)= L [F]+0= F(x).
X dx

j f(x)dx =F(x)+C,

This shows that F(x) and F(x) + C are both integrals of the
same function f(x). Thus, for different values of C, we obtain
different integrals of f(x). This implies that the integral of
f(x) is not definite. By virtue of this property F(x) is called
the indefinite integral of f(x).

1.1 Properties of Indefinite Integration

1. Jix[ [te0dx | = £x)

2 [Fede= [0l = fx) e

3. J.kf(x)dx = kJ.f(X) dx, where k is any constant

4. Iff,(x), £,(x), f,(X), ... (finite in number) are functions

of x, then

[Lf 0% £,0% f,(x)..Jdx
:Ifl(x)dxijf2(x)dxijj;(x)dxi___

5. If[f()dx =F(x)+c

thenj.f(ax +b)dx :lF(ax +b)+c
a

1.2 Standard Formulae of Integration

The following results are a direct consequence of the

definition of an integral.

n+l

1. Ix"dx X

+C, n=-1.
n+l1

2. jldleog|x|+c
X

3. jexdx=eX+C

4 Iaxdx:logea+C.

5. _[sinxdx=—cosx+C

6. J.cosxdx:sinx+C

7. Iseczxdx=tanx+C

8. J.coseczxdx =—cotx+C
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9. jsecxtanxdx:sec x+C If(t) dte f(t) f(ax+b)
10. ICOS eexcotxdx =—cosec x +C. (i)  When the integrand is of the form x*~' £ "(x"), we

11. jtanxdx:—10g|cosx|+C:10g|secx\+C.
12. Icotxdx =log|sinx |+C
13. jsecxdx=log|secx+tanx|+C

14. Icosecxdx:10g|cosecx—cotx|+C

dx

15. Iﬁ

=sin'x+C;|x|<1

=tan'x+C

d
16. J'1+)>(<

dx

S by

2. METHODS OF INTEGRATION

2.1 Method of Substitution

=sec” |x|+C;|x|>1

By suitable substitution, the variable x inff(x)dx is

changed into another variable t so that the integrand f (x)
is changed into F(t) which is some standard integral or

algebraic sum of standard integrals.

There is no general rule for finding a proper substitution

and the best guide in this matter is experience.
However, the following suggestions will prove useful.

(i) If the integrand is of the form /' (ax + b), then we

1
putax +b=tand dx = —dt.
a

Thus, [ f'(ax +b) dx = Fot
a

put X" =

t and nx"~! dx = dt.

Thus, j){"‘lf'()(n )dx :J- f'(t)% :%

[Fwdt=S =2 ey e
n n

(iii)

When the integrand is of the form [ /' (x)]"

.f’(x), we

putf(x)=tand f " (x) dx = dt.

Thus, j[ FEOT f(x)dx = j t"dt = ——

@iv)

tn+1

et

n+1 n+l1

S
fx

f(x)=tandf (x) dx = dt.

dt
ZIT =log|t|=log| f(x)]|+c

2.1.1 Some Special Integrals

1. J‘xzdfazzit _IZ+C
G FEa R
b et
4. j%qmém

S R

log‘x-i— x*+a*|+C
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=log|x +vx* —a’|+C

dx
I bvresrd

2
7. I\/a —x*dx== \/a -x? +751n Xic

a

8. IVX2+a2 dx=§\/xz+az+§log|x+\/xz+a2

2
9. J.\/xz—a2 dx=§\/x2—a2—%log X ++/x? —a’

2.1.2 Integrals of the Form

(a) If(az —xz)dx
®) [f(a®+x7)dx
(c) If(xz —az)dx

(d) J.f(a+xj

Working Rule

Integral Substitution

x=asinBorx=acos0

jf(aQ -x%)dx,
J'f(a2 +x%)dx,

Xx=atan O orx=a cot O

jf(xz —az)dx,

(2

X =asec 0 or x =a cosec 0

a+x
jdx or ,[f( jdx X =acos20

2.1.3 Integrals of the Form

dx

[——.
®) Vax? +bx +¢
(©) I\/aXQ +bx + cdx

() ]

ax’ +bx +c¢’

+C

+C

Working Role

(i) Make the coefficient of x? unity by taking the
coefficient of x? outside the quadratic.

(ii) Complete the square in the terms involving X, i.e.
write ax?> + bx + ¢ in the form

[ b jz (b2 —4ac)
al|x+—| |[-———.
2a 4a

(iii) The integrand is converted to one of the nine special
integrals.

(iv) Integrate the function.

2.1.4 Integrals of the Form

Q) [P gy,
ax~ +bx+c

(b) J-—px | dx
vax® +bx +c
(©) I(px +q)vax’ +bx +c¢ dx

Integral Working Rule

J‘ px+q

dx +q= +b)+ +q=
o’ +bx 1o Putpx+q=A (Qax+b)+porpx+q=»A
(derivative of quadratic) + L.

Comparing the coefficient of x and constant term on both
sides, we get

p=2akandq=bA+u = A= Land p= [q—b—pj.Then
2a 2a
integral becomes

J‘ px+q dx
ax’ +bx+c

_p fax_+bdx+(q__pj I2d_x
2a’ax” +bx+c 2a )Y ax” +bx+c¢

dx

ax”> +bx +c

_p bp
= log|ax’>+bx+c|+| g——
= log|ax® +bx-+e| (q Zajf

J‘ px+9q

Jax? +bx+c

dx 1In this case the integral becomes
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S

Jax? +bx+c¢

p 2ax+b

2a Jax? +bx+c 2a Jax? +bx+c

—B > _b_p dX
= a\/ax +bx+c +(q ZaJI—m

j(px +q)vax’ +bx +c¢ dx

The integral in this case is converted to

J'(px+q)\/ax2 +bx+c dx:zﬂj(23x+b) ax’ +bx +c¢ dx
a

+(q—%jjxlax2 +bx+c dx

=P (ax? +bx +¢)” +(q—@jj~ ax’ +bx +c dx
3a 2a

2.1.5 Integrals of the Form

J' P(x)
Vax® +bx +c¢

degree n > 2.

dx,where P(x) is a polynomial in x of

Working Rule: Write

J’dez
Jax? +bx+c¢

2 -1 dx
=(@g +ax+a,x" +..+a,,;x"7) \/axz+bx+c+k'|.7
Vax® +bx+c

where k, a

,a,4a,..a  are constants to be determined by

differentiating the above relation and equating the

coefficients of various powers of x on both sides.

2.1.6 Integrals of the Form

x? =1

J- X2+1 X J-
x* +kx? +1 or x* +kx? +1

X’

where k is a constant positive, negative or zero.
Working Rule

(i) Divide the numerator and denominator by x>

1 1
(ii) Putx——=zorXx+—=2z, whichever subsitution, on
X X

differentiation gives, the numerator of the resulting

integrand.
(iii) Evaluate the resulting integral in z

(iv) Express the result in terms of x.

2.1.7 Integrals of the Form

dx
——=,where P, Q are linear or quadratic functions of x.
e

Integral Substitution
J‘;dx cx+d=7’
(ax +b)vex +d
j dx ,
+ =
(ax”® +bx + c)/px +q pxTq=z
J‘ dx 1
(px +q)Vax> +bx +¢ px+q:;
J‘ dx 1
(ax* +b)vex* +d =7
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quadratic factor which cannot be factorised further:

3. METHOD OF PARTIAL FRACTIONS

FOR RATIONAL FUNCTIONS

p(x)
9(x)

Integrals of the typej can be integrated by resolving

the integrand into partial fractions. We proceed as follows:
Check degree of p (x) and g (x).

If degree of p (x) > degree of g (x), then divide p (x) by g
(x) till its degree is less, i.e. put in the

fx)

== =r(x) +=——= where degree of /(x) < degree of
g(x) g(x

g ().
CASE 1: When the denominator contains non-repeated

linear factors. That is
gX=Ex-a)x-a)..x-o).
In such a case write f (x) and g (x) as:

o) __ A B A
9gx) (x-a;) (x-o,) (x-o,)

where A, A, ... A are constants to be determined by
comparing the coefficients of various powers of x on both
sides after taking L.C.M.

CASE 2 : When the denominator contains repeated as well
as non-repeated linear factor. That is
g =x-o) x-a)..(x-ao).

In such a case write f (x) and g (x) as:

n

SO A AL A o
g(x) x-o, (x-o,) x-o0, (x—a,)

where A, A, ... A are constants to determined by
comparing the coefficients of various powers of x on both
sides after taking L.C.M.

Note : Corresponding to repeated linear factor (x — a)" in

the denominator, a sum of r partial

A A
fractions of the type — 2
X

T

R is taken.
-a (x-—a) (x—a)

CASE 3 : When the denominator contains a non repeated

g =(@x*+bx+c)(x—a) (x-a,)..(xX-a).

In such a case express f (x) and g (x) as:

f(x)z A21X+A2 + A, - A,
g(x) ax"+bx+c x-o, X—0

n

where A, A, ... A are constants to be determined by
comparing the coefficients of various powers of x on both
sides after taking L.C.M.

CASE 4: When the denominator contains a repeated
quadratic factor which cannot be factorised further: That
is

gx)=(@x’+bx+cy(x—a)x-a)..(x-o)
In such a case write /' (x) and g (x) as

f(x): Ax+A, Ax+A,
g(x) ax’+bx+c (ax’+bx+c)’

A, A
+..+

Xx-o;  (x-a,)

n

where A, A, ... A are constants to be determined by
comparing the coefficients of various powers of x on both
sides after taking L.C.M.

CASE 5 : If the integrand contains only even powers of x
(i) Put x> = z in the integrand.

(i)  Resolve the resulting rational expression in z into

partial fractions

(iii) Put z = x? again in the partial fractions and then

integrate both sides.

4. METHOD OF INTEGRATION BY PARTS

The process of integration of the product of two functions is

known as integration by parts.

For example, if u and v are two functions of x,
then [ (uv) dx = u.[vdx - | (d—u._[udx) dx.
dx

In words, integral of the product of two functions = first
function x integral of the second — integral of (differential

of first x integral of the second function).
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Working Hints

(i) Choose the first and second function in such a way that
derivative of the first function and the integral of the second
function can be easily found.

(ii) In case of integrals of the formI f(x).x" dx, take x" as

the first function and f (x) as the second function.

(iii) In case of integrals of the form [(logx)" -1dx,take las

the second function and (log x)" as the first function.
(iv) Rule of integration by parts may be used repeatedly, if

required.
(v) If the two functions are of different type, we can choose

the first function as the one whose initial comes first in the
word “ILATE”, where

I — Inverse Trigonometric function
L — Logarithmic function

A — Algebraic function

T — Trigonometric function

E — Exponential function.

(vi)

In case, both the functions are trigonometric, take that
function as second function whose integral is simple. If
both the functions are algebraic, take that function as first
function whose derivative is simpler.

(vii) Ifthe integral consists of an inverse trigonometric function
of an algebraic expression in x, first simplify the integrand
by a suitable trigonometric substitution and then integrate
the new integrand.

4.1 Integrals of the Form

jex [f(x)+f1(x)] dx

Working Rule

(i) Split the integral into two integrals.
(ii) Integrate only the first integral by parts, i.e.

jex [ F(x)+ f(x)]dx :je"f(x) dx + je"f’(x) dx

- [ fxe - f'(x).ede} e ) dx

=" f(x)+C.

4.2 Integrals of the Form:

Where the initial integrand reappears after integrating by

parts.
Working Rule
(i) Apply the method of integration by parts twice.

(i)  On integrating by parts second time, we will obtain
the given integrand again, put it equal to I.
(iii) Transpose and collect terms involving I on one side

and evaluate 1.

5. INTEGRAL OF THE FORM

(TRIGONOMETRIC FORMATS)

dx

a+bsinx

5.1 () |

a+bcosx

dx
c
© J‘a+b COS X +csinx

Working Rule

X
2tan—
and sin x = so that the given
1+tan® =
2

X
1—tan* =

(i) Putcosx=
1+ tan? x
2

X
integrand becomes a function of tanE .

1
(i) Put tan% =z = Esec2 %dx =dz

(iii) Integrate the resulting rational algebraic function of z

X
(iv) In the answer, put z = tanE .

5.2 Integrals of the Form

dx dx
(b)]

(a) J

a+bcos’x a+bsin? x

dx

acos’ X + bsinx cosx + csin® x

© ]
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Working Rule .
—fsinx + gcosx d
(i) Divide the numerator and denominator by cos’x. I fldx+m | e+fcosx+gsinx X+
(ii) In the denominator, replace sec’x, if any, by 1 + tan’x.
(iii) Put tan x =z = sec’ dx = dz. n I dx
(iv) Integrate the resulting rational algebraic function of z. e+foosx+gsinx
(v) In the answer, put z = tan x. dx
:1x+mlog|e+fcosx+gsinx|+n'[—. dx
5.3 Integrals of the Form e+fcosx+gsinx

acosx+bsinx
[aeosx+bsinx 4,

ccosx +dsinx

Working Role

(i) Put Numerator = A (denominator) + p (derivative of

denominator)

acosx+bsinx=A (ccosx+dsinx)+ p(—csinx+d cos x).
(ii) Equate coefficients of sin x and cos x on both sides and
find the values of A and p.
(iii) Split the given integral into two integrals and evaluate each
integral separately, i.e.

acosx +bsinx
I—. dx =
ccosXx +dsinx

xij+uj1992119553dx=xx+ukg|aamx+bmnxy

acosx +bsinx

(iv) Substitute the values of A and p found in step 2.

5.4 Integrals of the Form

a+bcosx+csinx
I — dx
e+fcosx+gsinx

Working Rule
(i) Put Numerator = / (denominator) + m
(derivative of denominator) + n

atbcosx+csinx=/(e+ fcosx+ gsinx)+m
(—fsinx+gcosx)+n

(i) Equate coefficients of sin X, cos x and constant term on both
sides and find the values of /, m, n.
(iii) Split the given integral into three integrals and evaluate

each integral separately, i.e.

dx

Ia+bcosx+csinx
e+fcosx+gsinx

@iv)

Substitute the values of /, m, n found in Step (ii).

5.5 Integrals of the Form

jsinm xcos" x dx

Working Rule

0]
(iii)
(iii)

@iv)

™

If the power of sin x is an odd positive integer, put cos x =t.
If the power of cos x is an odd positive integer, put sin x =t.

If the power of sin x and cos x are both odd positive integers,
put sin X =t or cos X =t.

If the power of sin x and cos x are both even positive
integers, use De’ Moivre’s theorem as follows:

Let, cosx+isinx =z Thencosx—isinx=z"

. 1 |
Adding these, we get z+—=2cosxandz——=2isinx
z z

By De’Moivre’s theorem, we have

7" +Ln =2cosnxandz" —Ln =2isin" x ...(I)
V4 V4

Cm . 11 [ 1]“( 1)m
SIn XCOS X=——--—| Z+— zZ——

@™ 2° z z
11

() (2]
= —lz+—| | z—— .
men g z z

Now expand each of the factors on the R.H.S. using
Binomial theorm. Then group the terms equidistant from
the beginning and the end. Thus express all such pairs as
the sines or cosines of multiple angles. Further integrate
term by term.

If the sum of powers of sin x and cos x is an even negative
integer, put tan X = z.
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SOLVED EXAMPLES
4
Evaluate : I (x3 +5x2 —4+%+%) dx Evaluate : J‘ﬁ dx
7 2
Sol. J‘[x3+5x2—4+;+$jdx Sol IX2 1 dx
4 4
‘ 7 2 (X —-1+1 x -1 1
=.[x‘ dx+.[5x2 dx—j4dx+.[ ;dx+.[ ﬁdx I 211 R VTR I dx
= |x dx+5 ax-4 [1dx+ 7. [ Lax+2.[ x =j(x2—1) dx+_[ 1 dx:X—37x+tan’1x+C
—Ix X Ix X - .j.x J-;x jx X NEN 3

4 3
=X_+5~X__4X+710g|x|+2 X
43 1/2

4

:XT+§X3‘4X+710g x| +4x+C

Evaluate : Iex‘°ga 4 etloex | galoga gy

Sol. We have,

J'exloga +edloex 4 galoza g

= jelogax Lo | gosa® g
= J‘(ax +x"+a")dx

- jax dx + _[Xa dx + jaa dx

X a+l

+a*.x+C.

" loga  a+l

Example —4
2% 4.3%
Evaluate : J. — dx
Sol sz +3* i
ol. = X
e
= 5X 5)( dX
(0] a2
= 5 5 dX*logez/S +10g63/5 +C
Evaluate : Ix3 sinx? dx
Sol. We have
I= Ix3 sinx* dx
Letx*= = d(x* =dt
1
= 43 dx=dt=> dx = — dt

4x3
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Example — 6

2 —
Evaluate (x—Ddx

(x*+3x* +1) tan™’ (x +1)
X

Sol. The given integral can be written as :

[— (1-1/x")dx

(x> +3+1/x*) tan™ (x+lj
X
{dividing N. and D". by x*}
g

(1-1/x*) dx
{(x+1/x)* +1} tan™ (x+1j
X

-

1 1
let x+;=t:>(l——2)dx=dt

X

dt .
I = J’ﬁ .. (1)
(t"+1) .tan" (t)
Now make one more substitution

tan't = u. Then,

dt

=du
t2 +1

(i) becomes, 1= Id—u =log|u]|+c
u

= I=logltan! t| + ¢ =log [tan! (x + 1/x)| + ¢

Example — 8

Evaluate : Ix log(1+x) dx

X
Evaluate : J- dx

x*+x2+1

Sol. We have,

X X

= e o o

Let x2 =1, then, d (x?) = dt

= 2xdx=dt

Sol. j x log(1+x) dx

1 X

=log(x+1). X_; 7jx+1 = dx
Sy g [
:x_; 10g(x+l)—% J‘% dx

2

- X? log (x + 1) — %D((x—mﬁj dx}

_x2 1 +1 ! ﬁ—x+lo |x+1]| +C
T e =515 g
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Example - 9

sin”' Vx — cos 1\/_

Sll’ll X +CoS ]\/

Evaluate I

Sol. Ism 1Jx —cos 1«/7

sin'Vx +cos ' vx

dx

=J-sin’1x/;—(n/2—sin’lx/;)

n/2

{--sin' O + cos' O = 1/2}.

= IZEJ‘(ZSin_1 x —m/2)dx
T
=2 [sin ! Vxdx - [Lax
T

I:ijsin'lx/;dx—x+c
b

Let x = sin? 0, then dx = 2 sin 0 cos 0 dO = sin 20 dO

[sin”'Vxdx = [0.5in20d0
applying integration by parts

ISIHI\/—dX—— cos229 J.;cos%de
:_—e.cos29+lsin29

2 4

-1.0 ) 1 . 2
=T.(l—2s1n 6)+5.s1n6.\/1—s1n 0

:‘71 sin”' V/x (1-2x) +%.\/;\/1—x

from (i) and (ii);

Izi{_Tl(sin'1 \/;) (1—2x)+%«/;\/1—x}—x+c
T

=5{\/x—x2 —(1-2x)sin” Vx}—x+c
T

.. (i)

Example-10

Evaluate

(1).[ [1+s1nxcosx)dX (i J‘eh(l+sin2x]dx

Ccos” X 1+ cos2x

Sol.

(i)

0 I=J.e" (l+smxcosx)dX

COS2 X

sm X COS X
> dx
cos” X

1=
I {cos X
I:J.e" {tan x +sec” x} dx

=J.e".tanxdx +J‘eX (sec” x) dx
il 1

=tanx.e" —J'sec2 x.e"dx+Ie".sec2 xdx +¢

I=e*tanx +c.
I:Ie“ 1+sin2x dx
1+ cos2x

2c0s” X

=J.ez" {1+2sm>§cosx}dx

2x 1 2sin X cos X
=Ie —+ > dx
2cos” X 2cos” x

2x 1 2
=.[e {Esec x+tanx}dx
2x 1 2x 2
:je .tanxdx+—.[e .sec” x dx
o1 2

2x ) er
—.[SCC X.

e 1
=tanx. dx+5.[ezx.seczxdx

1
I=—e*.tanx+c.
2
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Example-13
. 2
Evaluate : j X +2x+5 dx Evaluate - J- 1 dx
V9 +8x —x?
Sol. We have,
2
J-\/ X" +2x+5 I 1 dx
V9 +8x —x2
= I\/xz +2x+1+4 dx

1 1
=5 x+1) J(x+1)?+2> + 5 (2 log |(x + 1)
+ Jx+1D)*+22 [+ C

1
=5 F D Jx24ox+5 F2loglxt D) + x4 ox 45 [+C

Evaluate : Im dx

Sol. .[2— dx

xz—x+f—l+l
4 4

1
ey &
(x—1/2)* +3/4

1

) I(x—1/2)2+(ﬁ/2)2

1 1/2
= tanl[X /J C

dx

V312 372
= % tan! (ZX\/_;IJ +C

1
- J‘\/—{xz “sx_9; &

1

= d
I\/—{x2—8x+16—25} A

J dx

—{(x -4 -5%

x—4

1 .
—"-m dx = sin (?)-FC

2x+3

VxP +dx +1

Evaluate : I dx

J‘ 2x+3

Vx® +4x+1

[l (2x+4)-1

Vx? +4x+1

_J‘ 2x+4

1
Vx® +4x +1 - I Vx* +4x+1 dx

1

I e g \/(x+2) )2

dx, wheret =x>+4x + 1

=2 Jt —log|(x+2)+ x2 44x+11+C
=2 rax+1 —log|x+2+ [P ax 411+ C
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Example-16
Evaluate : J(X —5Vx* +x dx Evaluate J.Sin3><.COS5 xdx

d Sol. 1= J.sin3 X.cos x dx
Sol Let(x—S):k.&(x2+x)+u.Then, Let cosx=t= —sinxdx=dt
X-5=AQ2x+1)+p I:—I(l—tz).ts.dt
Comparing coefficients of like powers of x, we get
1 I=It7dt—jt5dt=§—%+c

1
1:2kandk+u:—52k:5andu ==

cos®x  cos® x

AR

I(X—S)\/X2+X dx 8 6

| 11 Aliter : IZIR3(1_RZ)2dR,ifsinx:R, cos x dx = dR.
= I (5(2x+1)—?J X +X dx

I:IR3dR—j2R5dR+IR7dR

1 11 . . .
Jé(2x+1) 2 4x dx -5 J' x*+x dx I:s1n:x_2s11616x+su§x

%j(2x+l)\/x2+x dx — 1—21ij2+)( dx

Evaluate J.sin’lmx cos™'? xdx

:—I\/—d - H dx where

t=x?+x

ie., [_H_lj =—4
e i(ﬂlj( 303
S 23/2 22 2

Sol. Here, [sin™"’x,cos™" x dx
b

cos” _
I= J‘ﬁdx :I(cot 3x) (cosec? x)* .dx
Sin X.Sin X

2 {
—% . (%j log (x +%j+ ( H I= J.(cot’”3 x) (1+ cot” x) cosec’x dx.

{let cot x =t, —cosec’x dx = dt}

-1/3 2 _ -1/3 5/3

1 1 {2x+1 [ j } =[P asydt =—[@ 4 0) de
== 7 X ——/n x2+x

3 2

__ §t2/3+§t8/3}+c

X 2 8
:—(2+X)3/2

3

- {%(cot”3 X)+ = (cotg/3 )} +c-
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_ 1 J~ sin (x—b) cos (x—a) cos (x—b)sin (x —a) dx
Evaluate ~ sin (a—b) Y [cos(x—a)cos(x—b) cos(x—a)cos(x—b)
i 1
1 -
® jsm (x—a)cos (x—b) =_; I{tan (x—b)—tan (x—a)} dx
sin (a—b)
1
(i) | X
cos (x —a) cos (x—b) _ 1
= Sina—b) (a_b) [log |cos (x—b) +1og | cos (x—a)|] + ¢
Sol. (i) 1= ! dx |cos (x —a)|
sin (x —a) cos (x —b) =— og COSAX ANy ¢
sin (a —b) |cos (x—b)|
_ cos (a—-b) J- dx
cos (a—b) 7 sin (x —a) cos (x —b)
1
_ 1 ICOS {(X —b) — (X —a)} dx Evaluate . J‘m dX
cos (a—b) 7 sin (x—a) cos (x —b)

:cos (a-b)’ sin (x —a) cos (x—b)  sin (x—a)cos (x—b)

1
Lmj{cot (x —a)+tan (x —b)} dx

= sos @) oglsin (x—2) | ~log|cos (x—b)}

|sin (x—a)|
o8, |cos (x—b)| e

1=
cos (a—b)

i) 1= !

dx
cos (x—a)cos (x—Db)

1 J~ sin (a—b) dx

- sin (a—b) Y cos (x —a) cos (x —b)

1 i sin {(x=b)~(x-a)}

- sin (a—b) Y cos (x —a) cos (x —b)

1 J-{cos(x—b).cos(x—a)+sin(x—b).sin(x—a)}dX

1

Sol. 1= -[l+sinx+cosx

1
:J. 5 dx
| 2tanx/2 1—tan” x/2
l+tan*x/2 1+tan’x/2

_J- 1+tan® x/2 d
~ J+tan® x/2+2tanx/2+1—tan’> x /2 x

7'[ sec’x/2 d
"ot 2tanx/2 &

X 1 X
Putting tan; =tand 5 sec? 3 dx = dt, we get

1
Izjm dt=log|t+1|+C=log e

X
tan—+1
2
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Example - 20

3sinx +2cos X
Evaluate : j— dx
CcosX +2sinx

3cosx+2

Evaluate : Im dx

3sinx +2cosx

Sol. 1= J'3cosx+2sinx

d
Let3sinx+2cosx=A. Ix (3cosx+2sinx)+

p(3cosx+2sinx)
= 3sinx+2cosx=A(-3sinx+2cosx)+

p(3cosx+2sinx)

Comparing the coefficients of sin x and cos x on both sides,

we get
—3A+2u=3and 2A +3pu=2
12 5
= u:EandX:fﬁ

= J‘u(—3sinx+200sx)+k(3cosx+2sinx) dx
3cosx +2sinx

—a J-l.dX+HJ-—3s1nx+20.osx dx
3cosx+2sinx

dt .
=AX+u IT,wheretZSCosx+2s1nx

=5
:kx+u£n|t|+C:E X+

12
E€n|3cosx+2sinx|+C

Putting, sin x =

. We have,

[ deosx+2

sinX +2cosx +3
Let3cosx+2=A(sinx+2cosx+3)+
p(cos x —2sinx)+v

Comparing the coefficients of sin x, cos x and constant
term on both sides, we get

Ao 2u=0,20+p=3,31+v=2

L A
= = 5oM=gand v=—7

= J-k(sinx+2cosx+3)+u(cosx—2sinx)+v dx
sinx +2cosx+3

[=3 jd N J- cos X —2sinx dx+
= X _—
K sinx +2cosx +3 X

1
v -[sinx+200sx+3 dx

[=Ax+pulog|sinx+2cosx+3]|+vlI, where

1
L= J‘sinx+2cosx+3 dx

2tanx /2 B 1—tan*x/2 .
Ittan’x/2° 2% T4tanix/2 VO
- 1
! 2tanx/2  2(1—tan®x/2)

> + > +3
1+tan” x/2 1+tan” x/2

dx

l+tan®x/2

Ytanx/2+2—2tan x/2+3(1+tan’ x/2) X

sec’ x/2

d
tan’ x/2+2tanx/2+5 X
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1 1
+— 1-—
J‘ 1-x2 = I:l S X’ dx
1+x%+x 2 x2+i );2+i
x* x’
—(l—lzjdx |
Sol. [——= 1+ 1
2 1 1 X 1 XZ
X+ +1 = I=7 T d ——j dx
X 24 X2+i
X X2
1
Put, x+ — =t
X
1
1+—
dt 1 x’
— -[tz—l = I—EI( ljz dx
X——| +2
X
t—1
=-——/(n T+ +C
L
x+—-—1 1 J‘ X d
=—m|—2—|+cC 2 ( 1y &
X+—| =2
x+—+1 X
X
: 1 . . 1 .
Putting x — — = u in Ist integral and x + — = v in 2nd
X X
Evaluate:I dx )
x +1 integral, we get
Sol. We have, :_J' __j'
= ( 2) 2 ( 2)
1= X4+1dX
1 1o lv=2|
1 - == tan!| = | - = log +C
5 Wz 52 2 e [
= I:j dx
2
X*+—
X
l(x l/xj 1 | |x+l/x I|
t
) 2[ MUV )T a2 % ks
1 2
= I_E X 1 dx
2
e st [ X2 2]
\/_ V2 x 42 x* +x4/2+1
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Example — 24

X+2 g
2 X
(x> +3x +3)Vx +1

Evaluate : I

Example - 25

I dx

( x +1) \/x2+x+1

X+2 d
X
(x> +3x +3)Vx +1

Sol. Letl= |

Putting x + 1 =t2, and dx = 2t dt, we get

j (t* +1) 2t dt
T 1) 43— 3

1+—
t*+1 2
= 1=2 If—z)ldtzzj—lt dt
t
d 1
= IIZI—UZ, wheret— -~ =u
2 t

1 1
Sol. Putting X+1=z = dX=—t—2dt

2
=—/n t—l+ [t—l) +E +C
2 2 4

Example - 26

I dx

(I+x*)W1-x2

1

Sol. Putx= ?

-t dt
( +DVt2 =1

put ?—1=y?

= I:I

y dy
(Y’'+2)y

1 y
=——=tan' | —=|+C
2 [ﬁ]

1 [V1-x?
=— — tan +C
V2x

2

= I:—j
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Evaluate '[3)(—_52 dx
Bx-2) (x+1)
N 1 1 1 x+1
ow = -——.
x-DE*+1) 2(x-1) 2 x*+1
Sol. Let 3X =3 > = A+B+ C2
Bx-2)(x+1)* 3x-2 x+1 (x+1) dx 1 1 x 1 ¢ dx
S SRS S BN B SN
x-D"+1) °2(x-1) 2°x"+1 29 x7+1
3x—5=A(x+1P+B(Bx—2)(x+ 1)+ C(3x-2)
2 27
Putting X =2, we get A:_E =%10g|x—l|—%log (x2+l)—%tan’1x+c

Example —29

Puttingx=-1, we get C = §;
5

4
X

Find J‘mdx

. 9
Putting x =0, we get B=—
£ 25

27 1 9 1 8 1
—j - +—. +—. 5
25 3x-2 25 (x+1) 5 (x+1)

9 9 8
=——1log|3x-2|+—log|x+1|——. +c 3 xio
25 g | | 25 gl | 5 (x+1) X=X +X —X,
+ - +
X —x’ +x

Example - 28

dx r -+

Evaluate jm

A Bx+C

Sol. Let 3 = 3
x-DE"+1) x-1 x"+1

x* 1
—— =X+l
(x=1) (x> +1) (x=1) (x> +1)

_A+D + (Bx+0) (x-1)

(x—1) (x> +1) P S SR _odx
J‘(x—l)(xz+l)dx '[(X+l)dx+'[(x—l)(x2+l)

or I=AX*+1)+Bx+C)(x-1)

2
. 1 X 1 1 )

= - =—+x+—log|x—-1|-—log (x” +1

Putting x = 1, we get A = > 5 5 g | 2 g ( )

. 1 I,
Puttingx =0, we get A—-C=1 .'.C=A—l=—5 —Etan1x+c

Puttingx=-1,we get2A-2(-B+C)=1




1 1 4

Now 1=—j[

6(—y) 2(+y) 3(+2y)

I
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Example —30
:llog|1—y|+%log\1+y|—§log|l+2y|+c
Evaluate J‘d—x
sin X + sin 2x
=llog(1—cosx)+%log(l+cosx)
Sol. Let the given integral be I, then
2
I_J. dx _J. dx ——log|1+2cosx|+c
sin X + 28in X cOs X sinx(1+2cosx)
Example —31
B J~ sin x dx _ J- sin xdx
sin® x(1+2cosx) * (1-cos”x) (1+2cosx) O 3% 42
Evaluatej. — X
. (x“+D (x+1)
Put cos x =y so that —sin x dx = dy.
1=j—_dy
2 2
(1-y") d+2y) Sol. szx(xzﬂ)jz(“l)dx
" +1)” (x+D
[ dy
(I-y)(+y)(d+2y) =J~ : X dX+2J dx2 :
x"+D)(x+D (1+x7)
1 . . .
Now we break (—y)(1+y)(+2y) into partial fractions Lot X _ A . Bx+C
(I+x)(1+x*) 1+x 1+x’
Let : A ,B,C x=A(1+x)+Bx+0) (1 +x)
lI-y(d+y)(1+2y) 1-y l+y 1+2y
Puttingx=-1, we get A = ——
_Al+y)(+2y)+BA-y) (1+2y) +CA-y) (+Y) 2
(I-y) d+y) 1+2y)
Puttingx=0,we get, 0=A+C=C=-A=—
I1=A(l+y)(1+2y)+B(1-y)(1 +2y)+C (1 -y)(1+y)
1 Puttingx=1,we get 1 =2A+2(B+C)
Putting y = 1, we get A:E;putting y=—5,we get C=—
=2A+2B+2C=-1+2B+1.. B=—
Putting y =—1, we get B:_E
1 Jr1
x 1,27
R SR | [
(1+x)(1+x7) 2(1+x)  1+x
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Example — 32

1 1 X ¢ dx
=——log|l+x|+= | —=dx+—
2 el | 2"‘1+x2 2'|‘1+x2
If jf(x) cosxdx = %fz (x) +¢, then f(x) can be
=—llog|l+x|+llog (1+x2)+ltan’1x Q)
2 4 2 (2)x ®1  (c)cosx (d) sinx
T luat j dx putx =tan® 1
aluate : | ——> =
o cvatae (1+x7)? Sol. Here, jf(x)cosxdx =Efz(x)+c, differentiating both

sides, we get

dx sec’ 0
Then, j(1+x2)2 :j(1+tan2 0)* f(x)cosx=1(x).f (x)
ie cosx—if(x))
~[cos? 00 = [ L2220 4g o dx
2
= f(x):jcosxdx
1[ . sin20 1
=—|0 =—[0+sinBcosO
21 " } 2[ +sinfeos6] = fX)=sinx-+c.
Hence (d) is the correct answer.
=—_tan'lx+ X ! }
L VI+x? A1+x2
| 1 x
=—tan X+— 3
2 21+x
Now from (1),

X

2+C

3. 1 1 )
I==tan" x——log|l+x|+—log (1+x°)+
2 2 el | 4 gl ) 1+x
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EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Basic Formats

1.

J‘sin2 (x/2)dx equals

() %(X+sinx)+c (b) %(x+cosx)+c

1 .
(© E(X —sin X) +c (d) none of these

jcotQ x dx equals

(a)—secx+x+c (b)—cotx—x+c

(c)—sinx+x+c¢ (d) none of these

J- SXHT dx equals
X

() 5x + 7 log x|
(c)5x+7loglx|+C

(b) 7x+5log x| +C
(d) none of these

3
j(x —l] dx, (x > 0) equals

X
3

X 3, 1
——=x>+3logx+—+C
@373 Sy

X4 3 2 1
———X"+3logx+—+C
®) 4 2 SR

x* 1
—+3logx+——+C
(C) 4 g 2X2

(d) none of these

6
1+x>

The value of J'( +10* ) dx is

(a)6tan' x+10*log 10+C

(b) 6tan™' x + 10 +
log, 10

(c) 3tan”' x + +
log, 10

(d) none of these

10.

Sloge x 4loge x

€ —€

3loge x 2loge x
e Ze —e Le

3

X
(a) ?+C

LI

J-sin° X + cos® x
sin® x cos’® x

(a)tanx+cotx+3x+c

(c)tanx—cotx—3x+c

dx is equal to

2

X
(b) ?+C

3

(d)%+c

dx is equal to

(b)tanx+cotx—3x+¢

(d)tanx—cotx+3x+c

I(tan X + cot x)2 dx is equal to

(a)tanx—cotx +c

(c)cotx—tanx +c

j X2 +0082 X

1+x2)sin2x

(a)tan'x +cotx +c¢

(c)cot!x—tanx+¢

J{Q =5 de is equal to

10*

2* 57
log.2 log.5

(@)

X X

+
log.2 log.5

(©)

+C

+C

(b)tanx +cotx+c

(d) none of these

dx is equals to

(b)tan' x —cotx +¢

(d)—tan'x —cotx +¢

2 5" e
®) log.2 log.5
- +c

(d) log. 5 log.2
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Based on Substitution

3

sin”' x
11. Iu dx is equal to
1-x2
(sin"] x)2 (sin’1 x)3
(@) ——+c¢ (b) ————+c¢
2 3
4
sin™! sin”' x
(© —— @)
4
12. jsec“ xtanx dx is equal to
sec” X sec’ x
(a) (b)
tan x (Sec" X)tanx
(c) ~—+c
13. I3 s1n+x dx, neN is equal to
cos
3 2h 3 oa
—(t 30+ tanx )3 +c
(@) —(tanx)s" +c (b) 3, —(tanx)
3 n+
(c) H(COS X) "te (d) none of these
cos’ x .
14. jz— dx is equal to
sin” x +sin x
(a)log|cosx|—sinx+c  (b)log|sinx|—sinx+c
(c)loglsinx|+cosx+c  (d)log|cosx|—cosx+c
sin x .
15. I — dx is equal to

CoS X

(a)
5 7
tan’ x  tan’ x
(b) +C
5 7
(c) tan" X tan' X +e

7

(d) none of these

(1+tan5 x) tan’x e

16.

17.

18.

19.

20.

Ifjcoj—&

dx=asinvx + C, then a equals

1
(a2 (®) 5
1
© 5 @2
J- dx _
1+e*
1 e*+1 1 e®
(a) 0L, —ex +C (b) 0g. ex+1 +C

(c)x+log (e*+1)+c (d)e*+x+c

I log, x

x,/1+log, x

(@) (1 +log x)"+c

2

(b) 3 (1+log,x) (log x—2)+c
2

(©) 3 (1+1log x)" (log x—5)+c
2

(d) 3 (1+1log x)" (log,x—2)+c

(x-x)}"°

e

3 1 4/3
(a) g(;—l] +C

X
_E(L_lj‘”‘lc d__(l_ij“"lc
©75lx2 @5
Isecz (ax +b) dx equals
1
(a)tan (ax+b)+C (b) Etanx +C

(©) ltan (ax+b)+C (d) none of these
a
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21.

22.

23.

24,

25.

26.

27.

jsin 2xsin3x dx equals

(a) 1/2 (sinx —sin5x) + ¢
(b) 1/10 (sinx — sin5x) + ¢
(c) 1/10 (5sinx — sin5x) + ¢

(d) none of these

J- dx is equal to
x log x

(a)logxlogx|+C
(c)logx+C

(b) log|logx+x|+C
(d) log|logx|+C

Isecz xcos(tanx)dx equals

(a)sin(cosx)+C (b) sin (tanx)+ C

(c) cosec (tanx)+ C (d) none of these

jtan“ xsec’ x dx equals

tan™" x tan™"!
+C (b)

n—1 n+1

(a) Xic

(c)tan"*'x+C (d) none of these

J- sin2x

dx is equal to
1+cos® x 4

(a) cos™ (cos?x) + ¢ (b) sin”! (cos?x) + ¢

(c) cot' (cos’x)+¢ (d) none of these

j I+cosx dx equals

1—cosx

(a) log cos(§)+ C (b) 2 log sin[%)+ C

(c) 2 log sec (%) +C (d) none of these

2

I X = dx is equal to
1+x

(a) tan”' X’ +¢ (b) tan"' x* +¢

1
(¢) gtan'1 X +c¢ (d) 3tan' x’ +¢

28.

29.

30.

31.

J- I+x dx equals
1-x

(b) sin” x+4x* =1+c¢
(d) sin”' x—vVx* —1+c¢

(@) sin'x +v1-x% +¢
(¢) sin' x —+1-x* +¢

Id—x equals
3x? +2x +1 q

(a) %tan_1 (—3)\(/% 1 j +C

(b) L an™ (_3x _ j +C
2 V2

(c) ! tanl(3x_1]+c
c) ———

2 2

(d) none of these

J'\/l +x-2x" dx equals

(a) %(4){—1)\/1+x—2x2 +93%sin_1 [4X_IJ+C

3

(b) é(4x+l)\/l+x—2x2 %sm1 (4X_1)+c

3

(©) é(4x—l)\/l+x—2x2 +9;/2§ cos! (4X_1J+C

3

(d) none of these

equals

I dx
\J3-5x—x*

(a) sin”' [2X+5j+c (b) cos™ (ﬁj+c
Nl i

(c)sin' 2x+5)+c (d) none of these
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32.

33.

34.

35.

36.

dx .
I — - -— is equal to
4sin” x +4sin X cos X + 5cos” x

(a) tan”' [tan X +%) +c
(b) Lian (tan X + lj +c
4 2

(c) 4tan™ (tan X +%j +c
(d) none of these

X

e
————dx equals
J.e2" +5e¢* +6 q

(a) log[e +3j+c
e* +2
()llo ¢ +2 +c

) 8 e* +3

equals

(b) log[e +2j+c
e +3

(d) none of these

dx
o

(a) 210g(x/;—1)+c (b) 210g(«/§+1)+c

(c)tan'x+¢ (d) none of these

dx equals

X5
e

(a) %(;;3 —2)V1+x’ +c (b %(x3 +2)V1+x +c

(d) none of these

(©) (X3+2)\/1+X3 +c

x°+3
J.—de equals.
(x+1)(x +1)
(@) x+log [x+1]-log, (x*+1)+Cot'x+c
(b)x—log [x+1|+log (x*+ 1)+ Tan"' x+c¢
(©)x+log [x+1|-log (x*+1)+Tan"'x+c

(d)x—log, [x+1]-log (x*+1)—Tan"'x+¢

Integration by Parts :

37. Ixz sinx dx is equal to

(a) —x* cosx +2[xsinx +sinx|+c
1 . .

(b) -x2 cosx+5[xs1nx+s1nx]+c
() —x* cosx +2[xsinx +cosx|+¢
1 .

(d) —x° cosx+5[xsmx+cosx]+c

38. szex dx is equal to
e™ —xe ]

[

(0 xet 2" —xe* e
(@) e ~2[xe —e' e
[

(d) x’e* —2| xe* —e]

39. jlogxdx is equal to

(a)x(logx)—1+c (b)x(logx)—x+c

(c)x(logx)—1/x+c (d)x(logx)+c
40. I(log X)2 dx is equal to

(a)x (logx)?—2 [xlogx—x]+¢
(b)x (logx)*—2 [logx—x]+c¢

(c)x (logx)*—2 [logx*—x]+c¢
(d)x (logx)*—2 [logx—2x] +¢

41. J'sin’lxdx is equal to
(a) xsin™' x ++/sin* x—1+c
(b) xsin”' x +v/1-sin’ x +¢
(©) xsin x +1-x? +¢

(d) none of these
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42.

43.

44.

45.

46.

J.sec’lxdx is equal to

(a) x(secx)—log‘x+\/x2 —1‘+c

x+\/x2—1‘+c

(b) x(sec'1 x)—log

(©) x(secx)—log‘tanx+\/x2 —1‘+c

(d) none of these

IIOX%X dx is equal to
1

(a) ——(2+logx)+c
X

1
(©) —;(1+logx)+c (d) none of these

X —sin X .
j dx is equal to

1-cosx

(a) —Xcot=+c (b) cot=+c
2 2

(c) —cot% +c (d) none of these

jse03 x dx is equal to
(a)secxtanx +log sec x +tan x| + ¢
1 1
(b) Esecxtanx +Elog|secx + tan x| +c

(c) sec® x tan x + log |sec® x + tan x| + ¢

(d) none of these

|
sin” X .
I dx is equal to

————sin' x+— log‘\ll x’

® ==

sin”' x +— 10g|1 x|+c

(b) \/7

+C

sin”' x +%log‘\/1 -x?

© 7=

(d) none of these

(b) —l(1+ log 2x)+¢
X

47.

48.

49.

50.

51.

J‘ex (1-x)°

(1+X2)2 dx is equal to

1 e
+c +c
@) X" +1 (®) x? +1
¢ - +c d 1_ex+c
© x2+1 ()x2+1

2

X
I > 1dX equals

1+c x +1o X—+1+c
1 (b) & x—1

(a) x +log ‘X—
X+

1
+c
1

(c)x+10gx_1+c (d)x+logXJr
x+1 X —
jxtan'1 x dx is equal to
1 2 -1
(a) E(X +l)tan X—X+c
1 2 -1
(b) E(X +1)tan X+X+C
(©) l(Xz+l)tan’lx—lx+c
2 2
1 2 -1 1
d) =[x —1I)tan”" x——Xx+¢
@ 5(x-1) :
The primitive of log x will be

(@) xlog (e+x)+C (b) Xlog[§j+c

() xlog( j+C (d)xlog(ex)+C

I sin (log x)dx equals

(@) Tsm[logx+ j+c (b) Tsm(logx RJ c

(c) TCOS (bg X ——j +¢ (d) none of these
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X

52.

- dxis equal to

(x+1)
e* e’
® (x+l)2+C ®) x11 ¢

eX
(c)y /——=+¢

(x-i—l)2

(d) none of these
53. [x’(logx)’ dx equals

(a) 3%X4 [8(logx)2 —4logx + 1} +c

(b) 3%744 [8(logx)2 —4logx —1} tc

(©) %x“ [8(logx)2 +4logx + 1} +c
(d) none of these

54. The value of J.X sec X tan x dx i

(a)xsecx+log|secx +tanx|+c
(b)xsecx—log|sec x +tan x|+ ¢
(c)xsecx+logl|sec x —tan x|+ ¢

(d) none of these

dx equals

55, J-x+sinx

1+ cosx

(a) %tan(%j+c (b) %tanx+C

©) xtan(%j+c (d)xtanx+C
56. J‘exﬁdx equals
x+1
e’ e’
- +C b +C

@ x+1 ®) x+1

e* e*
c)——+C d) - +C
© ) @Oy

57.

58.

59.

60.

2

I()(—+l dx equals
X —_—

)(x-2)

(x-2)
X—l)2

(x-2)
(x-1)

(a) log +C (b) x +log +C

(x=1)
(c) x+1log =|+C  (d) none of these
The value of | x“dx is
e value o
(x2+a2)(x2+b2)
! _btan'li—a tan™' i_+C
(@) b _a? | Y a |
b ! _a tan”' X —b tan™! 3_ +C
(b) b _a? | b |
(©) ! _btan'1i+a tan™' i_+C
b’ —a’ | b a |

(d) none of these

2
I(I_XJ dx is equal to
I+x

(a)x—4log|x+1|+i+c
x+1

b) x—lo |x+1|+i+c

(b) g 1

4
x—4log|x+1|—+c¢
© gl | x+1

(d) x+lo |x+l|—i+c
g x+1

dx equals

J‘ sin™! \/;
N

(a) 2[x/_—msin_1\/;]+c
(b) Z[x/;+\/:sin’l \/;]+c
(c) [x/_—msin’lx/;]+c

(d) none of these
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2x+3
61. If jm X

= log[|x - 1|5/2 (xz + 1)a } —%tan_1 X+ A

where A is any arbitrary constant, then a is equal to

(a)5/4 (b)—5/3
(c)-5/6 (d)-5/4
Integration of Trigonometric Forms
62. jsins x.cos’ x dx is equal to
@ sin’x sin® x e ®) cos’x  cos"x
6 8 6

cos®x sin®x
(©) e 3 +c (d) none of these

63. Ifjd—xsz+qloge |cosx+sinx|+c
l+tanx

then p + q equals.

3
@ 5 (b)2
1
© 7 @1
. 4 .
sin’ x 1 1+sinx
oo 1t [ tog, [ [7U0% ) () o where
g(x) equals.
1 .3 . 1 3
(a) gsm x+sinx (b) gcos X+COSX
1 . 3 . 1 3
©) gsm x—-sinx (d) gcos X—COSX
IL .
65. sin?xcos2x 8 equal to

(a)tanx +cotx + C
(b) (tan x + cot x)* + C
(c)tanx —cotx +C

(d) (tan x — cot x)* + C

66.

67.

68.

69.

70.

Icost—cosQG

dx is equal to
cosx—cos 0 q

(a)2(sinx+xcos0)+C
(b)2 (sinx—xcos 0)+C
(c)2(sinx+2xcos0)+C
(d)2(sinx—2xcos0)+C

1
-[sin(x—a)sin(x—b)

dx is equal to

sin(x—b) LC

(a) sin (b — a) log m

sin(x-a)
(b) cosec (b —a) log sin(x—b)

+C

sin(x—-b)

C
sin(x-a) "

(c) cosec (b —a) log

(d) sin (b —a) log [SR(X=a)|

sin(x—b)

1-cos2x
j—dx:
1+cos2x

(a)tanx —x +C (b)x+tanx +C

(c)x—tanx + C (d)—x—-cotx+C

If Itan4xdx:ktan3 X +utanx+x+C, then

1
A= — _
(@) 3 dypu=1
1
(c) A= "3 (d) none of these
. 10
sin'® x
dx =
J- cos'?x
11
(2) 10 tan® x + C (b) _tar111 Xic
tanllx
(©) T+C (d) none of these
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D_Marv Online Objective Question

d L]
1. If .[ sinx dx=Ax+Blogsin(x—a)+C, thenvalue | 5. j—x equals Onhne
sin(x — o) . CoS X ++/3sinx
of (A, B) is Online
X W X T
(a) (—sin o, cos o) (b) (cos a., sin u) (a) logtan (5 + E) +C  (b) logtan [E - Ej +C
(c) (sin a, cos o) (d) (—cos a, sin a)
° 1 X T 1 X T
d —logtan| —+— |+C il =
2 [ iscqualto Online (© 3¢ an(2+12j+ @ 2l°gtan[2 12)+C
cosX —sinx
. Stanx .
. =x+ - +
(a) Llog tan (i —3—nj‘ +C 6 If the integral j P dx=x+alnlsinx—2cosx|+k,
V2 2 8 .
then a is equal to Onhne
-1 b)—2
(b) —=log|cot [ij +C (@) ®)
J‘ 2 (©1 (d)2

7. If Jf(x)dx =\y(x),then.[x5f(x3)dx is equal to
Online

©) log tan(X th

c 2z
J‘ 2 8

c (a) l[){3\|/(x3)—J‘xz\4/();3)de+C

(b) 3 I (x)-3[x y(x*)dx+C

(d) \/_ —=log|tan [%4—%)

3. I{—(IOgX D } dx is equal to 0” hne
1+(log x)* (©) §x3w(x3)—Jx2w(x3)dx+C
X log x Ir , R , s
@ =t ®) o1 C (d 5[" w(x) =[x w(x)dx J+c
e 1) =+t
(©) X —+C (d) 8. The integral .[[1 +X— —j e *dx isequalto:
(logx)” +1 1+x° X .
Onli Online
4. The value of is \/EJ‘M nine 1 1
Sin(x_;cj (@ —xe * +c (b) (x-1)e *+c
x+l xel
¢) xe *+c d (x+1)e *+c
(a)x_logcos(x—%j+c © x @ x+1)
| sin® x —cos® x <
9. A2 2 is equal to:
(b) x+1log cos[x—%j +C (1 2sin” x cos X)
Online
(c) X 1ogsin[x nj+C 1 1
) X— -z
4 (a) 5 sin2x+c (b)- sin2x-+c
. n 1. .
(d) x+log s1n[x—zj +C (c)-E sinx+c¢ (d)-sin’x+c
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10.  The integral fxcos’1 1=
1+x

(a)-x+(1+x)tan' x+c
(b)x-(1+x})cot'x+c
(¢)x+(1+x*)cot'x+c
(dx-(1+x)tan'x+c

.2 2
11.  Theintegral | SIn_Xcos X

<2
5 [dx(x > 0) is equal to:

Online

sin® x + cos® x

1

@ (1+ cot® x) e

sin® x

© (1+ cos’ x) e

(b) B 3(1+ tan> x)

G 3(1 +sin’ x)

>dx equal to:

Online

1
+c

COS3 X

+C

12. If m is a non-zero number and
) 4m-—1
[ #dx f(X)+¢, Then f(x)is
( +x™ + 1)
Online
X5m X4m
@) Zm(xzm +xrn+1)2 (b) 2m(x2m +xm+l)2
2m(x5m +x4m) (XSm _x4m)
©) (sz +x™ +1)2 (d) Zm(xzm +x" +1)2
dX 0 lo
13.  The integral I m equal niine

1

1 x*+1)
(a)—(x4+1)4+c (b)_( < ] +cC

x* 1)
(C)[ x4 J +C

@ (x* +1)f +o

14.

15.

16.

17.

29
. [ dx .
The integral (x + 1)*4(x — 27/ is equal to
Online
1 1
x+1 4(x+1)

1
()——(X 2) +C (@ 4(’(—_2]4 e
+1 x+1

log(t +v1+t%)
VI+t

constant, then g(2) is equal to :

1
If | dt = 5 (g(t)2+ C, where C is

Online
(@ flog<2+f ) (b) 5 log2+5)
(©) 2log(2+/5) (d) log(2++/5)

12
de is equal to : Onhne

The integral I X = +1)3

XIO X5

X iC g —_4C
@ ot +x+17 @ ot ik 11
_x10 5

-X
—+C ———+C
© 2x® +x° + 1) @ (x° +x° +1)

Where C is an arbitrary constant.

¢ J- dx
cos® x/2sin 2x

constant of integration, then A+B+C equals :

= (tanx)" + C(tanx)® +k, wherek isa

Online
21 16
(a)g (b)g
10 027
© = ()




D Marv Tutorials

30

18.

19.

20.

21.

dx

The integral J (1 n \/;) m is equal to :

(where C is a constant of integrabtion.)

Online
1++x 1-vx
(a)—2/1_&+c (b)—211+&+c
1-Jx 1+\/§
© vy € @ 2 T T C

Let T :jtan“ xdx,(n>1). If [, + I, =atan’x + bx’ + C,

where C is a constant of integration, then the ordered pair

(a, b) is equal to: .
Online
1
(s

1
o[
1
(d) (—gsoj

1
©) (g"lj
The integral

n
J.\/1+200tx(cosec X + cot x ) dx (0 <x< Ej is equal

to (where C is a constant of integration)

Online
(a) 4log(sin§)+c (b) 2logLsin§J+C

(©) Zlog(cos§j+C (d) 4log(cos%j+c

1f £ X4 :x+2,x¢—£, and
3x+4 3

j f(x) dx = A log|1—-x | +Bx +C, then the ordered pair
(A,B)isequalto:
(where C is a constant of integration)

Online
8 2
(a) (5’5)

& 2
(b) (_}gj
8 2
o4

8 2
(d) [?‘g}

INDEFINITE INTEGRATION
22.  The integral
.2 2

f sin” X cos” X zdx

(sin5 X +cos° xsin” x +sin’ x cos> X + cos’ X)
Online
~1 C ! +C

@ 1+ cot’ x ®) 3(1+tan3 x)

—— __icC ! _c
© 3(1 +tan® x) ) 1+ cot® x

23.

24.

25.

(Where C is a constant of integration)

1[4 2ern (xen-(1-21). e (o) i

equal to

(where C is a constant of integration)

Online
(a) 12 log, |1-x|+3 x+C

(b) -12 log, [1-x|-3x +C
(c) 12log,|1-x|-3x+C

(d) -12 log,|1-x|+3x+C

2x+5 +
If.[x—dx=A1/7-6x-x2 +Bsin® (XTBJ+C

7-6x-x>

(where C is a constant of integration), then the ordered

pair (A, B) is equal to : Online

(@2, 1) (b)(:2,-1)

(©)(-2,1) (d) 2,1

If

I tanx dx =x K tan_l[Ktanx+1J+C )
1+tanx+tan®x JA JA +(Cisa

constant of integration), then the ordered pair (K, A) is

equal to : Online

(@2, 1) (b)(-2,3)

(©)(2,3) (2,1
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EXERCISE - 3 : ADVANCED OBIJECTIVE QUESTIONS

Single Answer Type Question

1.

If f (%) is a polynomial function of the nth degree,

then jexf(x)dx is equal to

(@) e {f (%) —F (x) - (x) -7 (x) = ... = (= 1)* * (x)}
(b) e {f (%) = F (%) + 7 (x) =7 (x) + ... + (= 1) £ (x)}
©eff(x)-F X+ x-x-+..+1)"F"x;

(d) none of these

I\/eQX —1dx is equal to

(@) Je2* —1+sec e +c
(b) Je?* —1-sec'e®* +¢

(€) Ve —1-sec'e*+c

(d) none of these

(X2 - 1) dx
x° \/2X4 -2x% +1

The value of '[ is

f 2 1 f 2 1
2,02-——+—F5+c () 2,/2+—+—F+cC
(a) <2 x4 (b) <2 x*

(d) none of these

— for n>2 and

g(x) = (fofo......... of)(x). Then IanQg(X) dx

f occurs n times

equals

1

@ i

nl+%
(1+nx ) +k

dx
If I:.[(aZ _b2X2)3/2

X

b) ———
(b) a2 /a2_b2xz

+C

X
@ Va’ -b’x’ e

(d) none of these

ax
© /az_bzxz e

3
=2 +de then I equals :
J‘x4—9

@ Llog|x*~9]+ Liogl* 34

48 2 %3

1 1 x> -3
b) —log|x*-9|+—Io +c
()4g| |12 *+3

1 . 1. |x-3
c) —log|x"-9|——log|——|+c¢
© 4 gl | 12 g x+3

(d) None
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7.

10.

Ifl= Ie" (x cos x +sin x)dx then I equals :

|

(a)Ee (xsinx—cosx)+c
|

(b)Ee (xsinx +cosx)+c

1 .
(©) 5¢ (xcosx —sinx)+c

(d) None

dx

23

Evaluate I = j—3
sin’ X +¢0s” X

1
—1
N e N

1
b) —log|——
®) 7 2

1 jogl¥2 !
© V2 Tzt

(d) None of these

2.
+=tan ' t+c
3

where t=sinx —cos x
IfIlog (x*+x)dx=xlog x|+ (x+ 1)log[x +1]|+k, thenk equals

(a)2x+loglx+1|+c (b)2x—logx+1|+c

(c) constant (d) None

If 1= Isin7 x dx, then I equals

1
(a) —cos x + cos’x — cos’x + 5 cos’x tc¢
3 3 5 1 7
(b) —cos x + cos’x — =cos” X +—cos’x + ¢
5 7

. 1

(c)tanx —tan’x +sinX —=cos’ X+ ¢
3

1 1
(d) —cos x + cos’x _ECOS3 X+ 1 cos’x+¢

11.

12.

13.

14.

If 1= Jcos 0log [tan gj de, then I equals

(a)sin O log (tan 6/2) + 0 + ¢
(b) cos 0 log (tan 6/2) + 0 + ¢
(c)sin B log (tan 6/2) -0 +¢
(d) None of these
x> +a’

4 2.2 4

IfI=“-X —a'Xx +a

dx, thenI=

1 2_ .2
(a) —tan'( zax 2]+c (b) L (u]+c
a x’-a a ax

(c) log| x +vx* —a” [+c

(d) None of these

dx

(1+\/;)\/x—x2

IfI= , then I equals

(c) ——=L+c¢

JxX(1-x) x(1-x)

Evaluatelzj[ a+x+ a_dex
Va—x \}a+x

(a) 2sin”" [Ej +c

a

(b) 2asin™ (ij +c
a

(c) 2cos”' (3) +c (d) 2acos™ (ij +c
a a
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_ (2x +3)dx 18. Evaluate: secx dx
15 1If I_.[(Xz +2x+3)\/x2 Tox+d then T equals J.\/sin (2x+A)+sinA
(a) 2COSA\/2COSA+SinAtanX +c
) x?+2x+4 -1
(2) log MH +e (b) \/EsecA\/2c0sAtanx+2sinA+c
(© x/zsecA\/cosAtanx +sinA +c¢
2 —
(b) log x2 +2x+4-1 o (x ; 2j+ . (d) None of these
VX +2x+4+1
19. j\/secx —1dx
- (Jx+3 (a) 2/n(vcosx ++/1+cosx)+c
¢) logtan~ +c
g 2
(b) 2/n(ysinx ++/1+sinx)+c
(d) None
(¢) 2In(+/cosx ++/1+cosx)+c
16. If1= j—“smzxd and f{x) = (cot x)*?, g(x) = (cot x)*>, then (d) None of these
sin’ x
I equals 20. I ex +a dx
e'—a
2.3 1 42
(a) Tf(x)—g gx)+c  (b) - 5 gx)+c (a) In (e* ++e™ —a®) —sin"'(ae ) +¢
(b) In (e* —Ve™ —a’) +cos ' (ae ) +c¢
1 2«/_
(¢) —f(x)+¢c (d) —/—f(x)+— g(X) +e
23 (©) In (e* +~+/e** —a’) +sin”'(ae*) +¢
(d) None
17. Evaluate: I sin x dx
\3sin® x +4cos’ x J.
21.
Vx+a

(@) —=In(cosx +v3+cos’ x)+c
(b) In (cosx ++/3+cos’x)+c
(©) -In (sinx ++/3+sin’* x) +c

(d) None of these

(@) Vax +x> 22’ +ax —aln(Vx +va+x)+c

() Vax+x* —2\/a+x—aln(x/;+\/a+x)+c

@) \/ax+x2 —2\/a2 +ax +aln(x/;+\/a—x)+c

(d) None of these
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e e” 4. x 1 dx is
22. Letl= J=|—/———dx :
ol et +62X+1dx’ J.e_4X+e_2X+1 (x+1)\/x(x2+x+l)
Then for any arbitrary constant c, the value of J — I equals.
( )Tan"l[x +x+1J
a
et —e?* 41 x
—10 —— |+cC
@7 g( +62X+1J
_ 1
2Tan1 X" +X+
(b) ( =
_bgfjiilw
(b) —e*+1
[2
(C) Tan_l [LXJ’_:[]_FC
X
llog —ezx_ex+1 +c
© 7 e +e*+1
(d) 2Tan’14fx+l+1+c
X
1. e™ +e?* 41 e
(d) 2 g e4x_e2x+1
X -1
—2Cos Jx - c,
25, If I[HJ—] X 0(X)+C,  then
2
x“ -1
23. I 21 dx s equal to ¢ (x) equals.
(x4+3x2+1)tan‘1 —
X
1+41- 1+41-
e I o et
(@) el Tk (b) 55| T x
1 1
(a) tan (x+;j+c
1-41- 1+41-
2log SINITX d) 2log SNITX
(€) #%e| T (d) |7 Jx
1 1
(b) log [tan™" | x+—|l+¢
X 26. If y:«/xz—x+1 and forn > 1, Inzjxn/ydx and
al, + bl + cI, = X%, then (a, b, ¢) is equal to
2
(c) log, tan[X X+1) +c

1 1 1
(d)( jtan (X-i—xj—i-c

mﬂgl—q
(c) (3,—%,2}

(b) (15 _17 1)

1 1
(@br;@
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30. ForO0<x<l,let

J- (1+x)sinx d
X
27. (x2+2x)cos2x—(1+x)sin2x f(x)=lim(1+x)(1+x2)(1+x4)...(1+x2n)
n—>w
t+1 th I@l d 1
:_1 og. | 4 c en | 7_ log, xdx equals
t-1
. 1 X
where t is (a) 108 Tx +cC
(a) (x+1)cosx—sinx (b) (x+1)sinx—cosx
() (x+1)sinx+cosx (d) (x+1)cosx+sinx “log X +10gex+C
(b) ‘l1-x 1-x
28. J‘Q/g(loge x)* dx=
© g +loge(1 X)+C
3, \a/3] 2 3 9]
—(x log, x)" ——=log, x—= |+C
() 5 (%) | (loge )"~ loge x| (d)xlog, x+log, (1-x) +¢

3. [(sindx)e™ ™ dx=

(b) %(){)4/3 (log, X)2 +gloge x+§ +c
2 2
- ; (@) 2e™ Xcos*x+c (b)) 2e¥ Xgect x+c

3

- 1 2 2
© Z(X)4/3 (log, x)2 _SIOgeXJF% +e () 2e™ *sec’x+c () 2™ *cos®x+c

m_ f
32. J' x 1 dx= (Xn)l +c where f(x) is
3, \1/3 2 3 9 Xm+1\/1—2xm+mx2m mx
) Z(x) (log, x) +§loge x—g|+e

equal to

(@) 1-2x™ + mx>™ (b) 1-x™ +x?m

© (X" @ %™+
X X

x+1

N

. f(x)
29. If lim —5= exists finitely and
0

X—> X

f(x) X
lim (1+X+—] =€®, where f (x) = ax*+bx+c
x—0 X

33. Ifj(

)x+1 k log;

then J.f(x)loge xdx is equal to

1 _
—ETal’l ' Jx+14C then k equals

(a) 2x3 (loge X —lj +C (b) gEloge X —lj +c
3 3 3 3 (@ 243 () 443

1
(©) %xg (log. x+1)+c (d) %xs (log, x-1)+c © 473 (d) none of these
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34 J- dx ) Lt 3 sinx —cos x
. is equal to .
tanx+cotx+secx+cosecx (sinx + cos x)\/sirlxcostrsin2 xcos? x
—sin (sin 2x + 1) +
(2) 1 (sinx—cosx+x)+c (a)—sin(sin2x+1)+c¢
2 (b) cosec (sin2x + 1)
1 (c)-sec!(sin2x+1)+¢
(b) 2 (sinx—cosx—tanx +cotx)+c (d) tan! (sin 2x + 1) + ¢
1 x?
(c) = (sinx—cosx—X)+c 38. : > dx equals
2 (xsinx + cosx)
1. e :
(d)E (sinx+cosx—tanx—cotx+x)+c COS X XSll’lirC ) cosx+xs1nxJrC

x(x-1)

(X2 +1)(X+1)\/X3 +x%+x

dx is equal to

a .
XSINX+COoSX

SinX—X Cos X
(C) —F+C
XSinx+cos x

X COS X —sinx

sin X+ X Ccos X
————+cC

(d) X sinXxX—cos x

39. Itan 2xtan 3xtan 5x dx is equal to

(a) llog —M
2 JxZ+x+1+4/x

1 JxZ+x+1-4x %2 4x+1
(b) =log,| “——=———|-Tan ' ,|————+c
2 JxZ+x+1++/x X

(a) 1/2log|sec 2x|—1/3 log|sec 3x|— 1/5 log |sec 5x|+ ¢
(b) 1/2log|sec 2x|+ 1/3 log|sec 3x|+ 1/5 log [sec 5x|+ ¢
(c) 1/5log|sec 5x|—1/21log|sec 2x|—1/3 log |sec 3x|+ ¢

(d) none of these

eZtan71 X (1 + X)z

40. dx is equal to
llo ﬂ +Tan’1 @ +cC ’ (1+X2) ) "
© % Be x2-x+1 X
, , () xe™ X 4¢ (b) xe’ x| o
) lloge X2_1 ~Tan™! X2+1 +c -
2 x+1 x“ -1 (c) 2xe*™ *+c (d) none of these

36. Iff: R > R isa function satisfying the following : 41. Ifl= _[COS_1 Jx dx and

O f(=x)=-1(x)
(i) F(x+ 1) =f(x) + 1

I- J- sin”!vVx —cos ' Vx

dx then J equals
sin”' vx +cos™ \/;

(iif) f[lj - f(’z‘) vV x%0 (a)x—41 (b)x+1
X X
4 b
. =
then jex f(x)dx is equal to ©x T @ 4

(@e (x-D+c (b)e*logx+c 42. 1f [g(x)dx =g(x)then [g(x)(F(x)+f'(x))dx is equal to
(C)im @ exl+c @ g f-g@fx)+c (b gEfx)+c
X X+ (©gx)f(x)+c (g P +e
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(x* =1)dx

2
(x*+3x* +1) tan™ (XHJ
X

(@) ln(x+l)
X

(¢) cot™ Ex + lj
X

3.

9
Dfx)=—x"7+9
(1) £(x) 55 X

3) f'(x) =%x4/3 +6 (4) f(x) = %x““ —4

(a)(1) only (b) (3) only

(c) (2) and (4) only (d) (1) and (3) only
45. Isecz 0 (secO +tan 0)*d0

() MD +tan 0 (secO+tan0)]+c

sec@+tan6[

(b) 2+4tan 6 (secO+tanB)]+c

(©) (sece-g—tane)[z+ tan 0 (sec O+ tan 0)|+c

) 3(se092+tan9)[

2+tan6(sec6+tan9)]+c

46. If [(x’ =2x* +5) ™ dx=e™ (Ax*+ Bx*+ Cx+ 13/9) then

which of the following statement is incorrect :

()3C+13=15

(¢)C+2B=0 (d))A+B+C=0
47. The evaluation of J‘de is
X +2xP +1
P q
(@) e (®) g +C
xJ xP
(C)_x‘”q+1+c @ xp“‘+1+C

= |[f(x)|+c, then f(x) is

(b) tan™ (x + lj
X

(d) ln(tan1 (x + ln
X

44. Which of the following could be true if f’(x) =x'?

9
2 f! -7 7/3_2
@) F'(x) = x

(b) A+B+§:0

48.

49.

50.

51.

Which of the following is TRUE ?
(a) xj%=x1n|x|+c

X
(b) xj‘%len|x|+cx

X

1
cosX

jcosxdx =tanx+c

©

1

COS X

Icosxdx:x+c

(d)

(x+2)dx
(x> +3x+3)Vx +1

Evaluate I

(a) —= tan

V3

X

L (£551),

(b) — tan

2 _l[x/?x/ﬁ)
N <

(c) L tan
3

{ﬁﬁ]
N ——

+c
+c

1
(d)—3tan +c

[ﬁMJ
NE) X

If 1 = j (Inx)"dx thenT +nl =

1

(@) (mx) (b)x (Inx)"
(c)x"Inx (d)x (Inx)™!
2n 2n
Evaluate:j 1+x .ln(1+x )_annxdx
x2" 2+l

3 3
@2 1smp+c ) Z@mponec
9n 3n

3

2P
(©) 3—(3ln P-1D)+C (d) None of these
n

2n

1 1/2
where P :(1 + —j
X
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52. Evaluate: J'X—_ldx 2% +2
xvVx+1 56. Evaluate : J-sin’1 — |dx;|x <1
Vax? +8x+13

(@) In (x+Vx* +1)+sec' x+c
(b) In (x—vx*+1)—sec”' x+¢

(©) In(x+Vx*—1)—sec' x+c
(d) None of these

53. Evaluate: I\IX+\/X2 +2dx

(@ %(x+'\/x2 +2)*? IR S

+c
\/x+\/x2 +2

(b) l(x+\/x2 +2)*? 2 ¢
3 VX +4x7+2

(c) %(x+\/x2 +2)"? 2

+C
VX +xE 42

(d) None of these

54. Iflnzjam"xdxﬂmnln—(“_4)1 =
n

(a) cos™!x.sinx+¢

1 .
(c) H(COSH xsinx)+c (d) None of these
55. Evaluate: J'LX)Z
x (1+xe")

(@) In xe + ! +c
1+ xe* 1+ xe*

1+xe*

(b) In j+ +c

xe*

(© In xe _ +c
xe* +1 xe* +1

(d) None of these

(b) l(cos“'1 xsinx)+c
n

57.

L(2x+2) 3 2x+2Y
(@) (x+1) tan (T]_Zln(l+( 3 ]J+c

S(2x+2) 3 2x+2Y
(b)(x+1)tan( 3 j 2ln(1+( 3 j}rc

(c) 3 (x+1)tan™ (Mj—éln (1+Mj+c
2 3 4

3

(d) None of these
(xz—l)dx
I is
2X\/X4+4X3—6X2+4X+1
1 1 1Y
(@) —In|x+—+2+ (| x+—+2| -12|+c
2 X X
1 1 I
(b) =In|x——+2+ | x——+2 | —12|+c
2 X X
1 1 1Y
() =Inx+—=2+ || x+—=2| —12|+c
2 X X
(d) None of these




D Marv Tutorials

INDEFINITE INTEGRATION 39
veotx —vtanx ., . 62. It f(x)=Lim extnmkedmand & _ (x)+c
58. dx is = g
1+3sin2x o 3sin’” x cosx

59.

\/2sin2x .

C
s1nx+cost

(a) tan™’ [

2sin2x
.— c
sin X + cos X

(b) tan™' (

A/sin2x .

C
SIHX—COSX]

(c) tan™’ [

(d) None of these

Let g(x) be an antiderivative of /(x). Then In (1+(g(x))?) is an

antiderivative for :
2f(x).g(x) 2f(x).g(x)
O ) ® Tt @)y
2f(x) DN
© 1+—(f(x))2 (d) None

Multiple Option Correct Type :

60.

61.

If J.e“ sin 2x dx can be found in terms of known functions

of x then u can be

(a) x

(c) cos x

1 x—1
IXZ - ln(XJrde equals

(b) sin x
(d) cos 2x

(b) ~1n (X—_ljﬂ:
4 x+1

4

(c) llnz(x—ﬂj+c (d) lIHQ(XJFD+C
X

63.

64.

then

m)g{§j=§

(b) g (x) is continuous for all x

iR i ]
©83)7 %
(d) g (x) is non-differentiable at infinitely many points

If primitive of sin (log x) is f(x) (sin (g(x)) — cos (h(x)) + ¢ then

. g(x) 1

(@) i 00 = ) B hee) ~

(©)g)=3 (d)h(e)=5
dx 4 X
j—zktan (mtan—j+c then
5+4cosx 2
2 1
(a) X:; (b)m= 3
©A=3 (d) m ==

Assertion—Reason Type :

(A)
B)
©
D)

65.

Both A and R are true and R is correct reason of A.
Both A and R are true and R is not the correct reason of A
A is true and R is false.

A is false and R is true.

x2 +1 x2+l

e * dx=e * +c

2
X

Assertion : I 2_
X

Reason : jf(x) e ®dx =™ +¢
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66.

67.

68.

69.

Assertion : The indefinite integration of an odd function is

an even function.

Reason : For an odd function f(x), f(-x) =—f(X)
2 2

Assertion : J'e" dx =¢* +c¢

Reason : Iexdx =e"+¢

Assertion : The function f(x) = jsinzxdx satisfies

fx+m)=f(x)VxeR

Reason : sin*(x+m)=sin’x V x eR

1
f(x)

Assertion : If j dx =2 log [fix)|+c, then f(x) :%

Reason : When f'(x) = %, then

1 2
If(x) dx =J;dx =2log|x |+c

Comprehension Type :

70.

71.

72.

73.

Passage—1
We can derive reduction formula for the integrat of the form
Isin“ xdx,Icos“ xdx,J.tan“ xdx and other integrals of

these form using integration by parts. In turn these reduction
formulas can be used to compute integrals of higher power
of sin x and cos x.

. | . 8
If .[sms xdx = —g sin*x cos X + A sin’x cos X —E cosx+c

then A is equal to

3
@ 15 (b) =%

15
4 1
(©) s d s

If Itané x dx :%tanSX + A tan’x + tan x —x + ¢ then A is

equal to
1 2
@ 3 (b) 3
2 1
() 3 (d) -3

If I=Isec° xdx :% tan’x + A tan’x + tan x + ¢ then A is

equal to
1 2
@ 3 (b) 3
1 2
() 3 (d) 3

cosec">x cot X

If jcosec“x dx =- + Ajcosec“’zx dx

n-1
then A is equal to
(@) — (b)
a n-2 n-2
n—1 d n—-2
(©) 2 (d) o1
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Passage — 2 ) dx. wh
If the integrand is a rational function of x and fractional -[ (x) dx, when
powers of a linear fractional function of the form ax+b
x+d | o) = 1-Jx ® o210 |x+6+\/60x—15x2|
Then rationalization of the integral is affected by the 1++/x J15 g| 2x -3 |
substitution ax+b =t", where m is the L.C.M. of
cx+d ; .
—-X Vx+1-+I-x -X
ax+b ®) f)=\~— -~ (q) log 2tan™ [
fractional powers of ) I+x x VI+x++41-x I+x
cx+d
1/2
1
7 1r1=[ 2D —3[1 @x=3"" =L @x-3)"" | © R97 gy @) (VR 2T i R e
(2x-3) 7 5 [x_gj\/rx_x
1 1/2 1/6 .
3 (2x-3)"" - (2x-3)"" +g(x) |1 then g (x) is equal to
[
(a) tan™! (2x-3)"° (b) (2x-3)"? (d) fx)= O (1) e
(c) 3 tan! (2x-3)¢ (d) 4 (2x-3)e
Integer Type :
75. IfI:I =A% X_1+cthenAisequallto
Jx=1 (x+2y° X+2 x* -1 .
79. If j—dx is equal to
1 5 x>+ Vx*+1
@ 3 (b) 3
2 1 1
3 4 £Atan’1 — X’ +— |+c¢ then A is equal to
© 5 @ 3 4 V2V x
4 3
1 80. If the graph of the antiderivative
+x
76. =k3 +c then k equals F (x) of £ (x) = log (log x) + (log x)? passes through

If [ =
Jd(x+1)2(x—1)“ 1-x
2 3
(a) 3 (b) 5

1 o]
© 3 @ 5
Match the column :

77. [£(x)dx when

1
(a) f(x)=ex+1 () 2log (e** +e ™) +c
()  f(x)=e" (@ log e +c
e +1
1 1
© fO=5— o g e

2x +logx

(s) e +c

(d) f(x)=

(e, 1998—¢) then the term independent of x in F (x) is
81. LetF (x) be the antiderivative of

1

f(x)= (3+ 5sinx +3cosx) whose graph passes through

1, 8
the point (0, 0) then the value of F(%)—glogng 1982 is

equal to

82. Let fbe a function satisfying /' "(x) = x*?, f'(4) = 2 and
£(0) =0 then £ (784) is equal to
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D_Marv Online Advanced Question

Single Answer Type Question

cos 4 cos 5. LetI= J. dX, J= J.ﬁ dx
1. The value of the integral j#dms e e+l

sin® x +sin* x 0nline

e’ 41

(a) sinx — 6 tan"! (sin x) + ¢ Then, for an arbitrary constant c, the value of J-I equals

(b)sinx—2 (sinx) ' +c¢ Online
(c)sinx—2 (sinx)'—6tan' (sinx) +c¢
(d)sinx —2 (sinx)!' + 5 tan™! (sinx) + ¢ @) llog(e“ -+ 1] e
2 M et +1
2. Let f(x) = jex (x — 1) (x — 2) dx, then f decrease in.the
interval Onllne
(a) (o0, ~2) (b) (-2,-1) . log[ezx e +1]+C
(©)(1,2) (d) (2, ) 2 et +1

2 _1 .
3. .‘-X—dx is equal to Online L
A2x* —2x% +1 © llog e —e* +1 e
2 e +e* +1

V2x* —2x% 41 V2xt —2x? +1
¢

(a) B E— +c (b) =
(d) llOg [LHJ +c
V2xt —2x? +1 Vv2x*t —2x* +1 2 e —e™ +1
(c) ————+c¢ (d) ————+c
X 2x
sec’ x
4. Let f(x) = ;1/ forn>2 and 6. The integral J—m dx equals to (for some
(T+x")"" (sec x + tan x)
g(x)=(fofo.of)(x) arbitrary constant C) OIlhne
f occurs n times
_—l{i—l(sec x+tanx)2}+C
Then I x"?g(x) dx equals Online @) (sec x +tanx)'"* (11 7
@ ——(rm)
a +nx "+c
n(n-1) v e {l—l(secx+tanx)2}+c
(sec x + tan x) 11 7

1
(b) ——(1+nx") ™ +c
n—1

-1 1
T —+—= (sec X + tan x)

] © (sec x + tan x)

1+—
(I1+nx") ™ +c

1
© n(n+1)

1 1 1
()—(secx+tanx)“/2 1+ (sec x + tan x)’

1
(d) ——(nx") " +c
n+l
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Assertion Reason
(A)  If ASSERTION is true, REASON is true, REASON is @ | 13, f (x) is the integral of 212X "\ _ 0 find

correct explanation for ASSERTION. X
(B) If ASSERTION is true, REASON is true, REASON is

not a correct explanation for ASSERTION. lim f'(x). On li ne

x—0
(C)  If ASSERTION is true, REASON is false
(D)  If ASSERTION is false, REASON is true 14.  Evaluate the following integrals
(E)  If both ASSERTION and REASON are false.
7. Let F(x) be an indefinite integral of sin® x. 1 x2dx
. . . - @ [ f1+sin[—x |dx (@) ]

Assertion : The function F(x) satisfies F(x + 1) = F(x) 2 J1=x

for all real x.

Reason : sin’(x + ) = sin® x for all real x. Onhne

log x :
Fill in the Blanks 15.  Evaluate I(e +sin x) cos x dx.
8. If IM dx = Ax + B log (9¢>* — 4) + C, then (x-1)e’
: 9e* —4e ¥ ’ 16. Evaluate J‘W dx.

A=..B=..andC=.. Online

Subjective Questions dx
17.  Evaluate the following I 73
2(. 4
] X7 (x"+ 1)
9. Integrate : smx Onllne
l-cotx sinx—cosx
1-x
. 18. dx .
X
10.  Integrate the curve v Onhne I 1+vx
11.  Integrate sin X . sin 2X . sin 3x + sec’X . cos? 2x + sin* X
4 ’ 19 Evaluat Ismil Vx —cos” Vx dx
PCosTX Onhne ) vaate sin”' v/x +cos™ Vx
2 L]
12.  Integrate 5 Onhn € 2
(a+bx) 20. Evaluate IM dx
sinx
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21.

22,

23.

24,

Evaluate J.(\/ tan X ++/cot x ) dx

Find the indefinite integral

1 ln(1+f/;)

dx

Find the indefinite integral

Icos 20 1og[

cos9+s¥n9j 0
cosO—sin0O

(x+1)

Evaluate .[ ﬁ dx
x(1+xe

Online

25.

26.

27.

28.

29.

1-vx) &  Online
1++/x X

Integrate the following I(

3
+3x+2
Integrate .[ B TR

(xz +1)2 (x + 1)

Evaluate J.sin’l (LJ dx

Vax® +8x +13

For any natural number m, evaluate
Joem +x2mex™) 2x3" + 3x™ +6)'™ dx, x> «Online
Let f:R— R be a differentiable function such that
£(0) =0, f[g) =3 and £(0)=1.1f

n

g(x) = T[f'(t) cosect —cott cosect f(t)] dt

For x € (0, ﬂ , then lim__, g(x) = Online
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ANSWER KEY

EXERCISE -1 : BASIC OBJECTIVE QUESTIONS

1. (c) 2. (b) 3. (c) 4. (b) 5. (b) 6. (a) 7. (c) 8. (a) 9. (d) 10. (a)
11. (d) 12. (a) 13. (b) 14. (b) 15. (b) 16. (d) 17. (b) 18. (d) 19. (c) 20. (c)
21. () 22.(d) 23.(b) 24.(b) 25. (c) 26. (b) 27. () 28. () 29. (a) 30. (a)
31.(a) 32.(b) 33.(d) 34.(b) 35.(a) 36.(¢) 37.(0) 38.(d) 39.(b) 40. (a)
41. (c) 42. (b) 43.(c) 44. (a) 45. (b) 46. (b) 47.(b) 48. (a) 49. (c) 50. (c)
51. (b) 52. (b) 53. (a) 54. (b) 55. (c) 56. (c) 57. (b) 58. (a) 59. (c) 60. (a)

61. (d) 62. (a) 63. (d) 64. (a) 65. (c) 66. (a) 67. (c) 68. (a) 69. (a) 70. (b)

D_Marv Online Objective Answer

1.(b) 2.(d) 3.(¢) 4.(d) 5.(c) 6.(d) 7.(c) 8.(c) 9.(b)
10. (a) 11.(b) 12.(c) 13.(b) 14.(b) 15.(c) 16.(a) 17.(b) 18.(b)
19.(b) 20. (b) 21.(b) 22.(c) 23.(b) 24.(b) 25.(c)

EXERCISE -3 : ADVANCED OBJECTIVE QUESTIONS

1.(b) 2.() 3.(c) 4.(a) 5.(b) 6. (b) 7.(d) 8.(c) 9.(d) 10. (b)
11. (c) 12. (b) 13. (b) 14. (b) 15. (d) 16. (b) 17. (a) 18. (c) 19. (c) 20. (a)
21. (a) 22.(c) 23.(b) 24.(d) 25.(d) 26.(c) 27. (a) 28.(c) 29. (a) 30.(b)
31.(a) 32.(a) 33.(b) 34.(¢) 35.(b) 36.(a) 37.(0) 38.(¢) 39.(¢) 40. (b)
41.(c) 42.(c) 43.(b) 44.(d) 45.(c) 46. (c) 47.(c) 48.(b)

49. (a) 50.(b) 51.(a) 52.(¢) 53.(b) 54.(b) 55.(a) 56.(a) 57.(a) 58.(a)
59.(b) 60.(abcd) 61.(bd)  62.(c.d)  63.(abed) 64.(ab)  65.(c) 66. (a) 67.(d) 68.(d)
69.(d) 70.(c) 71.(d) 72.(b) 73.(d) 74.(a) 75.(d) 76.(b)

77. a—q; b—s; c—p; d—r 78. a-1; b—q; c—p; d-s 79.(2) 80.(1998)  81.(1982)  82.(2240)
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D Marv Online Advanced Answer
1. (c) 2. (c) 3.(d) 4. (a) 5.(¢) 6. (c) 7.(d)
3 35 1 . 1 1. .,
8. A=—=, B==—= R 9. —log|sinx—cosx |+—X+c¢C 10. —t +c,
% 3 and Ce 2 g |sinx X | 2x ) 2an xH)+c
11 —cos2x cos4x cosb6bx . 253 1 . 1 .
. — + +sin2x +tan X —| — |Xx ———sin4x + ——sin 8x
8 16 24 128 128 1024
1 a’
12. —3[a+bx—2310g|a+bx|— +cj 13.1
b a+bx
. 2
14. (a) 4sin%—4cos%+c ; (b) -2 {\/1—)(—%(1—x)3/2+é(]—x)5/2}+c 15. xsmx+cosx—COS X
& (X4+1)]/4
16. +c 17. -3 7 ¢ 18. —241—x +cos ' Vx +4/x(1—x) +¢
(x+1)2 X ( )
2 2 1 «/5+\/1—tan2x
19. _{ x—x2 —(1-2x sin’lx/;}—x+c 20. —log‘cotx+ cot x—1‘+—log—+c
2 (W=~ (1-2x) Y o N e
21 x/ztan’l “tanx —+/cotx ‘e
V2
22. ixz/s _Exmz +ixl/2 _Exsnz +Exm_4X1/4_5X1/6_12X1/12
2 7 3 5
2
(2% =3x" +6x"0 +11) In(1+x"° )+ 12 In(1+x2) -3 [1n(1+x”6ﬂ te
23. lsin261n w +lln(cos26)+c 24, |2 |4 ! +c
2 cosO—sin O 1+xe*| 1+xe*
1 1 1 1 ) 3.
25. 2{cos x/;—log‘1+\/1—x‘+510g|x| +c 26. —Elog|x+l|+zlog(x +1)+5tan x+X2+1+c
m+1
27. (x+1)tan™ (2X+2j—ilog(4x2 +8x+13)+c 28. ! @2x’™ +3x*™" +6x™) ™ +c
4 6(m +1)

29.(2)

Dream on !!
P IR O® &op o RO




