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CHAPTER 7

Integrals

Trend Analysis JEE MAIN

Number of Questions from 2022-16| 14 |More important for
JEE Main.
Weightage 6.83%
JEE
Year Topic Name  Concept Used Ql:\:a%ti?)fns Dﬂsﬂw
2022 | Evaluation of | Properties of 2 Average
definite integral/| definite integral /
limit of the sum | limit of sum
2021 | Partial Fraction/ | Partial fraction/ 2 Average/
Evaluation of | properties of Difficult
definite integral | definite integral
2020 | Evaluation of Integration by 1 Average
definite integral | substitution
2019 | Evaluation of Properties of 4 Easy/
definite integral | definite integral / Average
/ indefinite integration by
integral substitution
2018 | Evaluation of Properties of 2 Easy/
definite integral | definite integral / Average
/ indefinite integration by
integral substitution
2017 |Evaluation of Properties of 2 Easy
definite integral/| definite integral /
definite integral | integration by
substitution
2016 _Indefinite Integration by 1 Difficult
integral substitution
NCERT ONE-LINERS

(Important Points to Remember)

@ 7.1 Introduction

*

Integral Calculus is motivated by the problem of defining
and calculating the area of the region bounded by the

graph of the functions.

*

@ 7.2

*

Sample Chapter

The functions that could possibly have given function as
a derivative are called anti derivatives (or primitive) of the
function. Further, the formula that gives all these anti
derivatives is called the indefinite integral of the function
and such process of finding anti derivatives is called
integration. Such type of problems arise in many practical
situations. e.g., if we know the instantaneous velocity of
an object at any instant, then there arises a natural
question, i.e., can we determine the position of the object
at any instant?
Integral calculus arises out of the efforts of solving the
problems of the following types:
% the problem of finding a function whenever its
derivative'is given,
% | the problem of finding the area bounded by the graph
of a function under certain conditions.
Indefinite and definite integrals, which together constitute
the Integral Calculus.
There is/a connection, known as the Fundamental
Theorem of Calculus, between indefinite integral and
definite integral which makes the definite integral as a
practical tool for science and engineering.

Integration as an Inverse Process
of Differentiation

Integration is the inverse process of differentiation. We
are given the derivative of a function and asked to find its
primitive, i.e., the original function. Such a process is called
integration or anti differentiation.

Anti derivatives (or integrals) of the above cited functions
are not unique. Actually, there exist infinitely many anti
derivatives of each of these functions which can be
obtained by choosing C arbitrarily from the set of real
numbers. C is the parameter by varying which one gets
different anti derivatives (or integrals) of the given function.
Any arbitrary real number C, (also called constant of
integration)

[ (x)dx which will represent the entire class of anti derivatives
read as the indefinite integral of f with respect to x.
Symbolically, we write [ £ (x)dx = F (x) + C. JEEM{2020



*

(i)

(iii)

(iv)

)

(vi)

(vii)

(viii)

(x)

Some symbols/terms/phrases are given below.

Symbols/Terms/ Meaning
Phrases
[ £ (x)dx Integral of f with respect to x
F ) in ] f(x)dx Integrand
xin [ f(x)dx Variable of integration
Integrate Find the integral

A function F such that
F'(x)=/(x)

An integral of f'

Integration The process of finding the integral

Constant of
Integration

Any real number C, considered as
constant function

The formulae for the derivatives of many important
functions are:

Derivatives Integrals (Anti derivatives)
d xn+1 " n—1
— =x"; n g — X —
dx(n+1 Ix dx n+1+C,n¢ 1
Particularly, we note that
d
—(x)=1; dx=x+C
pn (x) j

d . .
d—(smx):cosx; Icosxdx=s1nx+C
X

d .

d—(—cosx)zsmx; Isinxdx:—cos x+C
X

i(tan X)= sec’x ;
dx

Isec2xdx:tanx+C

d
E(_ cot x) = cosec'; J-cosecz xdx==cotx+C

d
—(secx) =secxtanx;
dx

Isecxtanxdx=secx+C

d
d—(—cosecx) Icosecx cotxdx
X

=cosecxcotx; = —cosecx+C
- 1 -
i(sm 1x): ; j dx =sin ' x+C
dx \/l—x2 \/l—x2
- 1 -
i(—cos 1x)z ; j & =—cos ' x+C
dx \/l—x2 \/l—x2

®)

(xi)

(xi)

(xii)

(xiv)

(xv)

(xvi)

*

_ 1 _
i(tan 1)c): 75 J- 5 = tan 'x+C
dx 1+x I-x

_ 1 _

i(—cot 1x)z 55 j 5 =—cot Ty+C
dx I+x I+x
d 1 1 dx |
—(sec x) = ; j =sec x+C
dx x\/x2—1 x\/x2—1

= —cosec 'x+C

j dx _
x\/x2 -1

d 1
dx( cosec  x)

1

x\/x2 -1 ,

ix_x,
d(e) e

J-exdx =e*+C
X

i(loglxl)zl; Ildx=10g|x|+C
dx x X

d " &
) =a*; jaxdx= ¢ _ic
dx| loga log a
JEEM (2019

In practice, we normally do not mention the interval over
which the various functions'are defined. However, in any
specific problem one has to keep it in mind.

Geometrical interpretation of indefinite integral:

*

*

[2xde=x2+C= Fo(x) (say), implies that
¥y =x'+3

y=x+2

The tangents to all the curves y = F (x), C € R, at
the points of intersection of the curves by the line x = q,
(a € R), are parallel.

Integrals




¢  The different values of C will correspond to different
members of this family and these members can be obtained
by shifting any one of the curves parallel to itself.

Some properties of indefinite integral:

¢ The process of differentiation and integration are inverses
of each other in the sense of the following results:

L[ p de=f )
X

and If "(x) dx = f(x)+C, where C is any arbitrary constant.
¢ Two indefinite integrals with the same derivative lead to
the same family of curves and so they are equivalent.

) f (x)dx and | g(x)dx are equivalent.
[ @)dx = Jg(x)dx

o LS +e@ldx=[1x) dx+ [g(x) dx

For any real number £, Ik f(x)dx=k If(x) dx

A finite number of functions f, f5, ..., f,, and the real
numbers, k|, k,, ..., k, giving

[Ue 10+ ke fo () + oo ey f, ()]

= ki [ /1) dx+ Iy [ fo () dx+ o+ [ f () dv,

¢  To find an anti derivative of a given function, wessearch
intuitively for a function whose derivative is the given
function. The search forsthe requisite function for finding
an anti derivative is known as integration by the method
of inspection.

¢ We shall write only one constant of integration in the
final answer.

¢  Determines a specific value of .C giving unique anti
derivative of the given function.

¢  Sometimes, F is not expressible in terms of elementary
functions viz., polynomial, logarithmic, exponential,
trigonometric functions and their inverses etc. We are
therefore blocked for finding [ f{x)dx . For example, it is

2
not possible to find je_x by inspection since we_ can

not find a function whese derivative is ¢ * .

¢ When the variable of integration is-denoted-by.a' variable
other than x, the integral formulae are modified
accordingly.

Comparison between differentiation and integration:

¢ Both are operations on functions.

¢ Both satisfy the property of linearity.

¢ We have already seen that all functions are not
differentiable. Similarly, all functions are not integrable.

. The derivative of a function, when it exists, is a unique
function. The integral of a function is not so. However,
they are unique upto an additive constant.

¢ When a polynomial function P is differentiated, the result
is a polynomial whose degree is 1 less than the degree of
P. When a polynomial function P is integrated, the result
is a polynomial whose degree is 1 more than that of P.

¢ We can speak of the derivative at a point. We never speak
of the integral at a point, we speak of the integral of a
function over an interval on which the integral is defined.

¢ The derivative of a function has a geometrical meaning,
namely, the slope of the tangent to the corresponding

B94 Mathematics

curve at a point. Similarly, the indefinite integral of a
function represents geometrically, a family of curves
placed parallel to each other having parallel tangents at
the points of intersection of the curves of the family with
the lines orthogonal (perpendicular) to the axis
representing the variable of integration.

The derivative is used for finding some physical quantities
like the velocity of a moving particle, when the distance
traversed at any time t is known. Similarly, the integral is
used in calculating the distance traversed when the
velocity at time t is known.

@ 7.3 Methods of Integration

Integration by substitution:

*

Integral | f(x)dx can be transformed into another form by
changing the independent variable x to ¢ by substituting
x =g (¢) then dx = g'(H)dt

I=[f(x)dx=[ f(g@)g @)

We make a substitution for a function whose derivative also
occurs in the integrand as illustrated in the following examples.
Some important integrals involving trigonometric functions.

() tanxdx=log|sec x|+ C

(ii) | cotx dx=log |sin x|+ C

(iii) | sec x dx = log |sec x + tan x| + C

(iv) [ cosec x dx = log |cosec x — cot x| + C JEEM{2021

For integral of [ = J‘% dx , we convert it in the form
Sf(x)

) e
I=J‘jdx and P > =AI < + B [JEEM{2016
f(x) [ j [ j

then integrate by Substitution Method.

Integration using trigonometric identities:

*

When the integrand involves some trigonometric functions,
we use some known identities to find the integral.

. .2 l—-cos2x
(@ sin“x=——

2
(i) cosZx = 1+cos2x
2
(i) sindy = 3sinx +sin3x
4
(i) cosx = 3cosx+cos3x
4

(v) sinx-siny= %[cos(x —y)+cos(x+y)]
(vi) cosx-cosy= %[cos(x + y)+cos(x—y)]

. 1. .
(vii) sinx-cosy = E[sm(x + y)+sin(x— y)]




@ 7.4 Integrals of Some Particular Functions @ 7.5 Integration by Partial Fractions

(®

(i)

(iii)

(iv)

)

(vi)

(vii)

(viii)

(ix)

)

X—a

+C

=—7Iog
x>—a* 2a

j dx —Llo
2 _x2 2a

J' dx 1
xX+a
a+x

+C

a—x

X
3 ——tan ' =+C
X’ +a® a a

X+ \/.)C2 —a2

J'dx 1

=log +C

ijz—az )
dx .

j dx
Vx2+a2

To find the integral J-

X
Zic
a

=log x+Vx2 —a*|+C

, We write
ax® +bx+c

b c
ax? +bhxtc=alx* +—x+—|=
a a

b S
Put x+— =1 so that dx = dt and writing

2a
c b
S~ _—+k%. The integral reduced to the form
a 4a
.‘- 2 +k2

To find the integral of the type J.
proceeding as in (7).

dx
\/ax2+bx+c
px+

2—q dx, where p,
ax“ +bx+c

g, a, b, ¢ are constants, we are to find real numbers A, B
such that

To find the integral of the type J.

px+q =Adi(ax2 +bhx+c)+B=A (2ax+b)+B
X

To determine A and B, we equate from both sides the
coefficients of x and the constant terms. A and B are thus
obtained and hence the integral is reduced to one of the
known forms.

JEEM (2019

For the evaluation of the integral of the type
(px+q)dx
n—2

b
\/ax2+bx+c
X

L= Itan xdx—T—

we proceed as in (9).

I,_> where ne N.

JEEM {2017

. A rational function is defined as the ratio of two

P(x
polynomials in the form ( )), where P (x) and Q(x) are
X

polynomials in x and Q(x) # 0.

¢ If the degree of P(x) is less than the degree of Q(x), then
the rational function is called proper, otherwise, it is called
improper.

¢  The improper rational functions can be reduced to the
proper rational functions by long division process. Thus,

if (IZEX) is improper, then (l;((x)) T(x) + (5(( )), where T(x)
Py (x)

is a polynomial in x and is a proper rational function.

¢ A proper rational function which we shall consider here
for integration purposes will be those whose denominators
can be factorised into linear and quadratic factors.

¢ It is always possible to write the integrand as a sum of
simpler rational functions by a method called partial
fraction decomposition.

S. | Form of the Form of the
No. | rational function partial fraction
! px+q La%h A N B
" (x—a)(x=b) x—a x-b
pX+q A N B
2 (x—a)? X—a (x—a)2
; px2 +gx+r A N B N C
’ (x4a)x=b)(x—¢c) x-a x-b x-c
px g+ A B _C
+ (x—a)? (x—b) x—a (x—a)2 x=b
px2 +gx+r A Bx+C
bl (x—a)(x2+bx+c) x—a x*t+bx+c
where x2 + bx + ¢ cannot be factorised further.

¢ Write the integrand as a sum of simpler rational functions
by a method partical fraction decomposition.

pxt+qx+r 4 Bx+c

(x—a)(x* +bx+c) x—a x +bx+c
¢ cannot be factorised further JEEM{2021

@ 7.6 Integration by Parts

¢ Ifuand v are any two differentiable functions of a single
variable x (say). Then, by the product rule of differentiation,

where x2 + bx +

we have

d dv  du

— W) =u—+v—

dx dx dx
If we take f as the first function and g as the second
function.

Integrals




¢ Then this preference in this order can be decided by the
word ILATE, where
I — stands for Inverse function.
L — stands for Logarithmic function.
A — stands for Algebraic function.
T — stands for Trigonometric function.
E — stands for Exponential function.
The formula may be stated as follows:

¢ “The integral of the product of two functions = (first
function) x (integral of the second function) — Integral of
[(differential coefficient of the first function) % (integral of
the second function)]”

¢ It is worth mentioning that integration by parts is not
applicable to product of functions in all cases.

¢ Observe that while finding the integral of the second
function, we did not add any constant of integration.

¢ Usually, if any function is a power of x or a polynomial in
x, then we take it as the first function. However, in cases
where other function is inverse trigonometric function or
logarithmic function, then we take them as first function.

Integral of the type fex[f(x) + f'(x)]dx:

o e [fx) +f1(x)] dx= & (x) + C JEEM{2021

Integrals of some more types:

2

. I=J. x* —a? dx=§\/x2—a2 —a?logx+\/x2—a2 +C
2

. J. x2+a2dx=%x\1x2+a2 +a710g x+Vi2+a’|+C

2

1 y
. J. az—xzdx=5x\/a2—x2 +a7s1n lz+C
a

@ 7.7 Definite Integral as the\Limit of'Sum

¢ The definite integral has a unique value.

b
¢ A definite integral is denoted by J-a f(x) dx, where a is

called the lower limit of the integral and b is called the
upper limit of the integral.

¢ The definite integral is introduced either as the limit of a
sum or if it has an anti derivative F in the interval [a, b],
then its value is the difference between the values of F at
the end points, i.e., F(b) — F(a).

Definite integral as the limit of a sum:

b
¢  The definite integral Ia f(x) dx is the area bounded by

the curve y = f (x), the ordinates x = a, x = b and the x-
axis.

Mathematics
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X' >X

Ola=x, X; X, X,
Y'

j:f(x) dv= lim hf(@)+ f(a+h)+..+ f(a+(n=Dh]

m X x=b

or j:f(x)dx= (b—a)x]j_r)nw%[f(a)+f(a+h)+...+f(a+(n—l)h]

b—a
Where h=7—>0 asn —> oo JEEM{2019

*

The value of the definite integral of a function over any
particular interval depends on the function and the
interval, but not on the variable of integration that we
choose to represent the independent variable.

¢  The variable of integration is called a dummy variable.

@ 7.8 Fundamental Theorem of Calculus

Area function:

X y=r@

a

X<
0]

4
v’
¢  The area of this shaded region is a function of x. We

denote this function of x by A(x). We call the function
A(x) as Area function and is given by

A@) = [ f(x) dx

First fundamental theorem of integral calculus:

¢  Theorem 1 Let f be a continuous function on the closed
interval [a, b] and let A (x) be the area function. Then
A'(x) =f(x), for all x € [a, b].

Second fundamental theorem of integral calculus:

¢  Theorem 2 Let f be continuous function defined on the
closed interval [a, b] and F be an anti derivative of /. Then

j: f(x) dx =[F(x)]> = F(b)—F(a). JEEM{2020




This theorem is very useful, because it gives us a method
of calculating the definite integral more easily.

The crucial operation in evaluating a definite integral is
that of finding a function whose derivative is equal to the
integrand. This strengthens the relationship between
differentiation and integration.

b
In L f(x) dx, the function f needs to be well defined and

b
continuous in [a, b]. Steps for calculating Ia f(x)dx.
Find the indefinite integral | f{x)dx. Let this be F(x). There
is no need to keep integration constant C

Evaluate F(b) — F(a) = [F(x)]Z , which is the value of
b
Ia f(x)dx.

@ 7.9 Evaluation of Definite Integrals

&

*

by Substitution

b
To evaluate L f(x) dx, by substitution, the steps could

be as follows:

Consider the integral without limits and substitute, y = f
(x) or x = g(y) to reduce the given integral to a known
form.

Integrate the new integrand withrrespect to the new
variable without mentioning the constant of integration.
Resubstitute for the new variable and write the answer in
terms of the original variable.

Find the values of answers obtained in (3) at the given
limits of integral and find the difference of the values at
the upper and lower limits.

For integral of function — , where ¢ is multiple

xP (1 +x° )7 |
of n. We convert it in the form of —
and n
x” +2m(12+ 1)
n\x
substitute 1+iq =u. JEEM{2020

X

In order to quicken this method, we can proceed as follows:
After performing steps 1, and 2, there is no need of step 3.
Here, the integral will be kept in the new variable itself,
and the limits of the integral will accordingly be changed,
so that we can perform the last step.

@ 7.10 Some Properties of Definite Integrals

*

*

*

Some important properties of definite integrals. These will
be useful in evaluating the definite integrals more easily.

py: [0 rydx=[" f(0ydi

Py [0 /() de-[" £(x) d.In particular, [ £(x) dx=0
pye [ r@yde= [ G des [ f o) ds

py: [V feyde=[ fla+b-x)ds

P,: J:f(x) dxzjgf(a—x)dx

(Note that P, is a particular case of P3)

Poi [ de= [ f(des [ F2a—x) dv

Po: [ f(de=2 [ f(x) dv. if 2a )= fiv) and
0iff2a—x)=—fx)
P.: () L"a f(x)dx=2 jo" f(x)dx, if £ is an even
function, i.c., if f(—x) = (x).
(ii) jfa f(x) dx =0, if fis an odd function, i.c.,
iff(=x) = =f£ ().

If f{x) = [x] = greatest integer fuction such that f{x) < x
then

JEEM (2021
Use the property j: f(x)dx = j: f(a—x)dx and after
simplification additing to previous integral. JEEM{2019
b b
Use the property I f(x)dx = I f(a+b—x)dx and after
simplification adding to previous integral JEEM{2018

Tips/Tricks/[Techniques ONE-Liners
(Exam Special)

Some Important Substitutions are:

Function Substitutions
a?_x? x=asinBorx=acos 0
5 2 Xx=atan 0
a~+x
x=asecH
X% —a?

ax

e
J-eax sinbx dx = —5 > (asin bx — bcosbx) + ¢
a“+b

e ax

= sin (bx — tan™! b/a) + ¢
\/a2 +b? ( )

Integrals
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eax —ax,n g n!
. jeax cosbxdx = — o (acos bx + b sinbx) + ¢ (iii) .[ dx a1l
a“ +
1
o 1 ¢ If [£(x)dx = ¢(x), then [ F(ax+Db)dx = —d(ax+b)
= — cos (bx — tan~! b/a) + ¢ 1 a
2 n+
Na“ +b . j(ax+b)“dx=l.&+c, n#-1
* Differentiation of integration (leibnithz's rule) : | | a n+l
d ‘{‘J(‘t)f( y . J.ax+bdx=glog|ax+b|+c
o DN = {y O v 'O —F{d(©)} o' (¢ 1
al W O3 v O-FO 0} ¢ () v Jeae e
b 1 b 1 bx+c
. L f(x)dx = (b —a)jof((b —a)x +a)dx. o faPredx= b loga Te > 0 and a#1
¢  Iff (x) is defined on [a, b], then £(x)
dx =log{f(x)}+c
b b v e f(x)
f(x)dx |< || f(x)|dx n+l
/ / o Jireor e ax =00y
¢  Reduction formulae for definite integration: f (x)
o b . j d =2Jf(x) +c
0 -[0 e 7 sinbxdx = 3
a +b

N j [xf (x)+ fx)]dx=xf(x)+c

- * &% cos brdreedT
(ii) .[ 0 22+ b2

ﬁ Exercise ] : NCERT Based Topic-wise MCQs

Integration as an Inverse Process w3 <4 © 3 x4
of Differentiation (@ ——tt (b) —+——+—+c
51 | X (c) 5% +3x+8x* (d) 5x°+3x3+8x*+c¢
1. jx (tan™ x+cot x)dx NCERT{ Page-296 2_5%x+6
4,  Evaluate: j—zdx NCERT { Page-296
52 X=
(a) X—(tan_1 x +cot ™! X)=+c X2
52 (a) 7—3)( (b) x—-3
52 2 2
X -1 -1 X X
b) ——(tan" x—cot  X)+cC ¢) —-3x+c d) —+3x+c
(b) 5 ( ) (©) > (d) >
x2+x+1
ol on 5.  Evaluate: J- dx NCERT{ Page-296
(c) 0 +—+c Jx
042 552, 3 32,1 12
(@ —X'T+=x7T+—x""+c
X2 2 2 2
d) —+—+c
@ 52 2 (b) %XS/z +§x3/2 +2x"% +¢
5logx _ 4logx 2 1/2 -1/2
2. J‘ﬁdx = NCERT{ Page-295 (© ):;3/ +X ; +X ! :
N g 1/2 -1/2 -3/2
(a) e33*+c¢ (b) logx+c (d) PR +EX 5 +c
3
X 2 2
(c) ?+c (d) None of these 6. f —511? ZX_C(’; X ix= INCERT{ Page-295
SIn” XCOS™ X
3. Evaluate : j(x2+ x)%dx NCERT{ Page-296 (a) tanx+cotx+c (b) cosecx +scex + ¢
(c) tanx+secxtc (d) tan x + cosec x + ¢

B98 Mathematics




7.3

5602 x—2022
si112022 X

() 310101&)—1(%):0
(b) 310101(%j-1(§j:0

o1 (®) _f7)_
© 3 1(3) 1(6j 0
) 310“1(3—1(%):0

8. J-XX (1+1log x)dx is equal to

7.  Forlx)= I

(a) x*+C
(c) x*logx+C

(b)
(d)

9.  Ifthe integral I cos8r+1

cot2x —tan2x

Methods of Integration

dx if 1 (%J ,then [NCERT { Page-350

NCERT( Page-300

x*+C
1/2 (1 +logx)>+C

dx = Acos8x+k,

where £ is an arbitrary constant, then A is equal:to’™:

]
(a) BT (b) 16 ©)
10. LetJ.\/_

@ f(x)=+x
(c) f(x)=x?3

(b)
(d)

4/

11. jsecz/3xcosec 3 xdx =

(a) —3(tanx)!? + ¢ (b)
(¢) 3(tanx)'3 + ¢ @)
12. Id—x equals
cosX ++/3sinx

(a) logtan (% + %) +C (b)

1
(c) - logtan (Ll}c (d)
2 12

NCERT{ Page-301

- -
8 @ %

1/2

X dx = % gof (x) +C, then NCERT( Page-304
3

1-x

f(x)=x%2 and g(x)=sin"'x

None of these

NCERT( Page-303

—3(tanx) B4+ ¢
(tan x) =13 ¢

NCERT( Page-304

log tan T +C
2 12

1 X T
— logtan | ——— |+ C
2 g (2 12)

13. Let g : (0, ©) > R be a differentiable function such that

@) |

e* +1

I(x (cos x —sin x) . gx)(e" +1- xe")]dx_

(e* +1)?

>

e’ +1

for all x > 0, where c is an arbitrary constant. Then

T
(a) g is decreasing in (0, ZJ

NCERT{ Page-325

14.

15.

16.

17.

(b) g’ is increasing in (O, %J
(c) g+ g is increasing in (O, g]

(d) g—g'is increasing in (0, g]

2 X
j%dx = f(x)e* +C, where C is a constant, then
(x+1
3

TS arx=1 is equal to: NCERT{ Page-326
di>

RPN ER
@ 5 O ©-5 @5

1 ) .
(1 ——= |(cosx—sinx)
The integral J. i

dx is equal to
sin ZXJ

(14

pe

NCERT( Page-??

+
la|o]a

,_.
[
8
=3
—
NEER] NGERIAN i
+
@

(a)

+
@

RO | ¢ [ D]
+

8
5
=

+

(b)

T
wla|lala N

(SRS SR

1

~~~
(e]
N
P
g
B
T Ty
AN
+
E]
N Nl

dx is equal to [NCERT{ Page-304

1
J [(x-1)3(x+2)° 1"

1/4 1/4
4( x-1 4(x+2
— +C — +C
@ 3[x+2j ®) 3[){—1]

1/4 1/4
1 x-1 1{x+2
- +C - +C
© 3[x+2j ) 3[){—1]

I 2dx CERT { Page-30
= NCERT { Page-304
(e +e )2 ¢
—e X -1
(a) © +C (b) ————+C
(e*+e™™) (e*+e™)
1
c L +C @ ———+C
(X +1)2 (X +e™™)
Integrals B99




18.

19.

20.

21.

22.

23.

24.

25.

B100

IfJ‘>(13/2.(l+x5/2)l/2 dx

NCERT ( Page-304

=A (1 + X5/2)7/2 +B (1 + X5/2)5/2 +C (1 + X5/2)3/2 + D, then

4 8
(a) A=-5.B=—.C
(b) A=t =B oo
35° 25°
©) A=t g8 ¢
35° 25°

(d) None of these

j(27e9X +e' ) 34x s equal to

(@) (1/4)(27+e¥)1B3+C
(©) (13)(2Q7+e¥*3+C
<T+x)
cos’ (exx)
(a) —cot(ex¥)+C
(¢) tan(eX)+C

dx equals

2X X
Evaluate: IZZ 22 2% dx

1 2%
(a) 727 +C
(10g2)
1 2X
(c) 2 +C
(1og2)2
wag +10* log, 10
10* +x!°

(@) 105-x10+C
() (10x—x191+C

dx is equal to

4

15

4

15

4

15

NCERT( Page-304

(b) (1/4) (27 +e>)3+C
(d) (1/4) (27 +e>)*3+C

NCERT( Page-304

(b) tan (xe¥)+C
(d) cot(e®)+C

NCERT( Page-304

b ghieE
52 (1()g2)3

1 52x
d 2 +C
@) (1og2)4

NCERT { Page-304

(b) [10*+x10+C
(d) log.(log*+x!9+C

-1 1=
I cos {2 tan ! x }dx is equal to NCERT{ Page-304

1+x

(2) %(x2—1)+k

1
—x+k
(©) 5

Ie31°gx(x4 +1)"'dx is equal to

(a) log(x*+1+C

(©) —log(x4 +1)+C

1
(b) EXZ +k
(d) None of these
NCERT( Page-305
(b) %log(x4 +1)+C

(d) None of these

IfJ.Sil’l3 xcos® xdx = Asin® x + Bsin® x + Csin® x + D.

Then NCERT { Page-303
(a) Azl, B=——,C=—, DeR
4 3
1 1
(b) A=—, B=—,C=—, DeR
8 4
1

(c) A=0, B=——, Czl, DeR
6 8

(d) None of these

Mathematics

27.

28.

29.

30.

31.

32.

n+5 2
1 x°—1 .
J. X+— 5 dx is equal to : 'NCERT{ Page-303

®) x2 +1
X2

(d) None of these

n+6
} (n+6)+c

© [ﬁ} (n+6)+c

sin® x —cos® x .
Iﬁdx is equal to NCERT{ Page-304

— 81N XCOS X
(a) %SinZHC (b) —%sin2x+C

1 .
(©) —ESIHXJFC () -sin’x+C
cos® x
If Icosnxsinxdx=— +C, then n =
NCERT( Page-303

(@ 0 (b) 1 ) 2 d 5

Evaluate: J-sin3 xcos” x dx NCERT { Page-304

1 1

(a) —{ECOSZX ——cos6x}+ C
32 (2 6
1 1

(b) —{—ECOSZX +—cos6x}+ C
320 2 6
1

(©) == —20052x—10056x +C
32| 2 6
(d) None of these

1
Evaluate: I—dx
\/sin3 X €08°> X

NCERT( Page-303

2 2 3/2
i ——(tanx)" " +C
® T 3t%)
2 2 3/2
b) - +—(tanx +C
®) tan x 3( )
2 2 3/2
© - —=(tanx)"' " +C
Janx 30
(d) None of these
J‘;dx =
x log x log(log x) NCERT{ Page-303
(a) log log(x)+c¢ (b) log[log(logx)]+c

(¢) -—log log(logx)+c (d) none of these

If J._S'lidx = Ax +Blogsin(x —a) +C, then value
sin(x —a.)

of (A, B) is NCERT{ Page-303

(a) (—cosa,sina) (b) (cosa,sina)

(¢) (-sina, cosa) (d) (sina,cosa)




2 -1.3
33. J‘Xta;f dx is equal to
I+x
(@) tan’'x*+C (b)
1 ~143)2
() ) (tan"'x°)*+ C (d)
3,\1/3
X —X
34. Value ofj‘% dx is
X
4
(a) %[%HT +C (b)
X
4
(©) ?[%HT fC @
X
2x 2%
35. The value of I%dx is
e +e
1 X —X
(a) Elog e +e " |+C (b)
1 2x -2x
(c) Elog‘e +e 7|+C (d)
7.4

NCERT( Page-303
1 _
" (tan"'x3)? + C

1
5 (tan'x2)* + C

39.

NCERT( Page-304

None of these

40.

NCERT { Page-304

2x

210g‘e2x +e |+ C

None of these

41.
Integrals of Some Particular
Functions

1 fl— 1
36. Iff— H—xdng(x)+c,g(1)20,then g(gj isequal to :
X X

\/5—1 Y

1 - =
(a) 0ge(\/§+1]+3 (b)

Wﬁ+1 T

1 - | =-Z=
(©) oge(ﬁ_lj ;@

tan x -secx

Evaluate: = Im
(a) 1ogleex —sec? x +4/+¢
loglseex + sec? x +4|+¢
108 ian x +vtan? x + 4| +¢

1, _q1fsecx
—tan +cC
2 2

37. dx

(b)

(c)

(d)

NCERT {~Page-314

[\/§+1] T 42.
log, +—=

V31

llog Vi-1) =n
3 7 B3+1) 6

3

NCERT( Page-314

38.

43.

Evaluate: _[ |

X
7dx NCERT({ Page-315
—X

(a) 1log1+X2 +c (b) 110g1_X2 +c
a) — ~
4 7l1-x? 4 l1+x?
l10 L+x® +c d) l10g 1-x® +c
(©) 5 gl—x2 ( 2 11«2
Value of | X o s
JE-o)(B-x)
NCERT{ Page-314
_ .1 |[x—a
(a) 2sin”! B-a +C (b) 2sin ==+ c
X—a B—a
. -1 [X+a
(c) 2sin 1/3_0‘ +C (d) None of these
X3 + X
Evaluate: I dx NCERT( Page-314
x*-9
2
(a) llog x* -9 +ilog X2 +3 +C
4 12 °[x2-3
1 1 2_
(b) —log|x* -9/~ log|~ 3¢
4 12 °x243
2 —
(c) %bg x* -9 +élog X2 3 +C
X" +3
(d) «Nene of these
1
dx NCERT{ Page-314

Evaluate: I—
V9 +8x — x>

—sin”! (%)+C (b) —sin”! (X?M) +C

(a)
. —1( x—4
(c)..Sn 5 +C (d) None of these
The value of j ze S0 X dx is equal to
0 (1+ cos” x) (% + ¢ )
NCERT( Page-336
2 2
i TC fi T
@5 &= ©7 @
3.2 .6
J.de is equal to NCERT{ Page-312
x(1+3/x)
(a) i)(2/3 +6tan ' x4 C
(b) %x2/3 —6tan71 xl/6 +C
(c) —ixz/3 +6tan”' x!/0 +C
(d) None of these

Integrals




44.

45.

46.

47.

48.

49.

1

Evaluate: dx
J‘l+3sin2 X +8cos” x

NCERT( Page-313
1
(a) Etan (2tanx)+C  (b)

©) %tan*1 [thnxjw ()

tan™! (2tanx)+C

None of these
X2 +1

Valueof | ————
'[ x*+x2 +1

2_
5

2
(©) % tan~! (XTJ:J +C (d)

Value of J-

dx is NCERT( Page-313

None of these

NCERT( Page-314

.- fx
—2sin ! —+cC
a

None of these

dx .
Jx(a—x) ®
(a) 2sin”! \/é +c (b)

() 2sin”! Vx +c )

X 5
Value ofJ' d 5 is
4sin? x + 4sin X cos X + 508> X

NCERT( Page-314

-1 _{(2tanx+1
o (2

22
1 _1( 2tanx +1
—tan | —— |+C
(b) 22 ( 2 )

1 _1( tanx +2
—tan | —— |+C
© 2 ( 2 )
(d) None of these
J‘ 6x+7

NCERT( Page-313

JE=5x-4)
[ 2 [2 9
=AVx" -9x+20+B log[x+Vx —9x+20—5

Then the values of A and B are

(a) 6,34 (b) 3,9

(c) 12,17 (d) None of these
J‘ dx —aln \]l—x3 +b
xx/l—x3 \/1—x3+1

+C

J + k, then: [NCERT { Page-313

1
(a b=1la=1 (b) b:fl,anda=§

(¢) b=1,a=—— (d b=1land @ =—7

Mathematics

51.

52.

53.

54,

55.

7.5

dx equal to NCERT( Page-314

| Jx
\/a3 x>
1. -1 X3 2 . -1 X3
—sin ‘/—+C —sin —+C
(@) 3 23 (b) 3 23
(c) zsinfl‘fi+C
3 a

(d) None of these

The value of J. T x dx is NCERT{ Page-315
(a) asin”! (§)+\/x2 —a? +C
a
(b) asin™! (§)+\/a2 —x?+C
a
©) asin_1 (i)+\/x2 _a? +C
X
(d) None of these
| dx sin' 24 ¢ th NCERT{ Page-315
= —+¢C, thena= age-
2 2 3
va“ —x
(@ 3 (b) 4 (c) 6 (d) 8
Integration by Partial Fractions
ax+b 3x
j m dx =7—10g«/X+2 +k, [NCERT{ Page-315
Then a_b =
cd
2| [T 38
@ S © 5 @ T3
X
J‘mdx' is equal to NCERT{ Page-313
1 1 2 2 qfx
(a) 510g|x 1 lOlog(x +4)+ 5t.am [2J+C
2
(b) glog | x—1| +log(x* +4)— tanl(%) +C
2 log | x—1)+log(x® +4)=2tan” | X |+ €
(c) Flog g )
(d) None of these
Integration of I dx is [NCERT{ Page-314

(x —1)(x +2)(2x +3)

(@) log|x+2|—%log|x—1|+2log\2x+3|+C
(b) ilo |x—1|+llo |x+2|—£10 [2x+3|+C
15 & 3 g 5 g

4 1 1
—log|x—1|——log(x-1)—=log|x+2|+C
(c) 5 g | | s g(x—1) 3 g| |

(d) None of these




56.

57.

58.

59.

60.

1 - B
i [t g o [ ax [
(x-3)(x— 5) (x-3) x-5
then the value of B is NCERT{ Page-314
(@ 3 (b) 4 () 6 (@ 8
Evaluate: J‘;dx NCERT{ Page-314
(x=1)(x> +2x+1)
l10 X+1+ ! +c
@ 3O 2 )
l10 X_1+ ! +c
® A axe )
(©) RPN b5 U
A% 24 )
l10 x- 1 +c
@ 3% 24 )
Val fj X +1 dx i NCERT( Page-313
alue of | ————— dxis age-
-D(x-2)
(x-2)°] (x-1)’
(a) x+log 3 +C (b) x+log - +C
| (x=1)" (x-2)
(x=2)°
(c) x-—log +C (d) None of these
| (x=1)* ]
1
dx
If'[(s1nx+4)(smx -1)
=A +Btan_1[f(x)]+cl,then

_r
(tanX - 1]
2

NCERT ( Page-314

+2 4tanx +3
A=-- B=—tJ)f(x)et 022
@ A= B (T
4tan( j+1
() A=—b B=—t f(x)=— 2
s \/E’ \/E
2 2 4tanx +1
A== B=-Z ¢
(© A=%. (x)=—"—5
X
" A_g . 5 f(X)_4tan(2j+f
57 5157 J15
1_
Evaluate: J.&dx NCERT{ Page-314
cosx(1+cosx)

(a) log|secx +tanx|—2tan(x/2)+C

(b)
(c) log|secx +tanx|+2tan(x/2)+C
(d)

log|secx —tan x| —2tan (x/2)+C

None of these

i[5

(a)
(c)

62.

+4
3X 10g|x—2|+k10gf(x)+c’then
NCERT{ Page-315
f(x) = [x2 + 2x+ 2| (b) flx)=x2+2x+2
1
k= - (d) All of these

dx is equal to NCERT{ Page-315

X" +X

(a)
(b)

(c)
(d)

7.6

“Ix4cC

x —log x+log(x2 +1)—tan
1 2 -1

x—logx+zlog(x +1)—tan" x+C
1 2 -1

x+1ogx+510g(x +D)+tan x+C

None of these

Integration by Parts

63. If _[xlog(lJr )dx f(x)log(x+1)+g(x)x +Lx+C,then

(a)
(©)

64. J-tan_1 Jx dx s equal to

(a)
(b)
(c)
(d)

65. The value of ICOS (logx) dx jg -

(a)
(b)
(c)
(d)

66. 1If j

(a)

e (1+sinx)dx

NCERT( Page-324

(b) g(x)=logx
(d) None of these

)
f(x)=—
(x) X
L=1

NCERT ( Page-325
(x+1)tan_1 Jx —x +C

xtanﬂlx/;—\/;+C
\/;—xtan_lx/;+C
\/;—(x+1)tan71\/;+c

NCERT( Page-325
[sin (log x) + cos (log x)] + C
[sin (log x) + cos (log x)] + C
[sin (log x) — cos (log x)] + C

[sin (log x) — cos (log x)] + C

R — X X =

=e*f(x)+C, then f(x) i 1t
I+cosx ( ) , then f(x) is equal to

NCERT( Page-324

. X
sin—
2

(b) cos3 (©) ‘[an3
2 2

X
log—
g2

(d)

Integrals




67.

|

68.

69.

70.

71.

72.

73.

B104

l—si
jex[ SIIIX)dx is equal to
1—cosx

(a) —¢€ tan[%) +C

NCERT( Page-324

(b) —¢" cot [%) +C

() —%ex tan[§)+c ) %ex cot[%) +C

I\/4x2 +9 dx is equal to

NCERT( Page-325

(a) % 4x% +9 —%10g|2x+\/4x2 +9|+c

(b) % 4X2+9+%10g|2x+\/4x2+9|+c
(c) —%\/4){2+9—%10g|2x+\/4x2+9|+c

(d) %\/4){2 +9 +%sin’1(4x2+9) |+c

Evaluate: I\/7x ~10-x2dx

NCERT { Page-324

(@) i(Zx—7)\/7x—10—x2+%sin_1(zx—3_7)+c
(b) —i(2x—7)\/7x—10—x2 —%sin_l(zx%)+c
© —%(2x—7)\/7x—10—x2+§sin_1(zx7_3)+c

(d) None of these.

J-sin_lxdx isequal to

(&) xsin~' x +v1-x**c (b)

(c) cos Ix+c @
J‘xsinflxdx
Find | ——dx-
in /—1_X2
(a) x+\/1—x2sin71x+c(b)
©) Vi-x?+sin'x+c (d)

Find Ixexdx

(@) e*(x-1)+c (b)
(c) x(e*1)+c (d)
Find Ilogx dx

(& x(logx+1)+c (b)

() logx+x+c¢ d

Mathematics

NCERT { Page-325

xsini x—\/l—x2 +c

1

1-x2

NCERT( Page-327

x—\/l—x2 sin"'x +¢

\ll—x2 —sin 'x+c

NCERT( Page-325

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

NCERT( Page-324

X (logx—1)+c¢

1
—+c
X

76.

79.

80.

[\Vx? —8x+7 dx= NCERT( Page-326

(a) %(x—4)\/x2—8x+7 +910gx—4+\/x2—8x+7 +c
(®) %(x—4)\/x2—8x+7 32 log[x—4++x> —8x+7] ¢

(c) %(x—4)\/x2—8x+7 —%10g[x—4+\/x2—8x+7]+ c

(d) None of these

[ xsinxsec® x dx = NCERT{ Page-326

(a) %[seczx—tanx]+c (b) %[xseczx—tanx]+c

2

1 )
(c) E[xsec x+tanx]+c (d) E[sec X+tanx]+c

2
I xsec” xdx = NCERT( Page-326

(b) xtanx +logsecx+c
2
(c) xtanx+logcosx +¢ (d)X?seczx+logcosx+c

(a) tanx +logcosx+c

Iex (1+tan x + tan” x)dx = NCERT( Page-325

(b) e* cosx+c
(d) e*secx+c

(a) e*sinx+c
(c) e*tanx+c

J.X3ea"dx is NCERT( Page-324

1
() —36‘”‘ (_’)a2 x° — 6ax '+ 6)+ c
a
1
(b) —463X(a3x3 —3a2x? + 6ax —6)+c
a

(c) Lseam(a4x4—5a3x3 +3a’x? —6ax+6)+c
a
(d) ~None of these

J. sin 2x.logcos x dx is equal to NCERT { Page-324

1
(a) cos’ X[E +log cos x) +C

(b) cos? x. logcosx+C
(c) cos? x[% —logcos x) +C

(d) None of these

j sin 2x.logcos x dx is equal to NCERT{ Page-325

(a) cos 2 x[% +log cos xj +k
(b) cos 2 x.log cos x + k

(¢) cos 2 x[% —log cos xj +k

(d) None of these




_ .. 1/2
7.7 Definite Integral as the Limit of Sum 87. I ! dx is equal to : INCERT{ Page-335
1/4 X —X
; (@) = () Z
81. Evaluate Ixzdx as limit of sums. NCERT{ Page-332 6 3
1 s
c) — d) 0
; | (c) 2 (d)
@1 O 3 © 3 @0 L1
88 {;——2} NCERT{ Page-336
e
7.8 Fundamental Theorem of Calculus 6(5— ) (b) e(e—1)
(c) 0 (d) None of these
dx § . 1
82. Value ofjm X is NCERT{ Page-334 39, J‘Oxz X dx = INCERT{ Page-336
1+4/3 5-33 (@ e-2 (b) e+2
(@) 10g[5+3\/§J (®) 10g[ -5 J (c) e-2 (d) 2
90. The value of the integral NCERT{ Page-335
(¢) lo (5+3\/7J (d) None of these 3 X241
1+43 J. tan ! +tan”! dx is equal to
m/ (2 l) n/2, . 2 1 x“+1 X
sin(2n—1)x sinnx
83. A= I SITd B, I ( Snx ) dx; (@) = (b) 2n (c) 4n (d) None
0 L
F N, th NCERT( Page-335 2 gin 2
orm e, el e 91. Ifa,= I sm. nx dx then NCERT{ Page-335
(@) App=Ay, Byy—Bi=Amwm p SmX
(b) B, =B, ay—ay, a3 —a), A4 —a3 e, are in
(a) AP (b) GP.
(©) Apy—A, =By (c) [HP. (d) None of these
(d) None of these © d
. . . Y h . e X .
84. Letf{x) be a function satisfying 1"'(x) = f{x) with f{0)=1 and 92. I (X2 " az)(xz . b2) is INGERTY Page-334
g(x) be a function that satisfies f(x) + g(x) = %% Then the 0
1 mab I
value of the integral [f(x)g(x)dx, is NCERT{ Page-334 @) a+b (b) 2(a+b)
0
n m(a+b)
2 2 " sery)
e~ 5 et .5 © (d)
e 2 AdRE 2ab(a+b 2ab
(@) e+—+ (b) o= =2 (a +b) a
2 2
e~ 3 e~ 3
©) 53 d) Ty Evaluation of Definite Integrals

by Substitution

X
85.  Let f(x) be defined by f(x)= .[t(tz —3t+2)dt, |<x<3,

/2
1 93. J, (Jtanx+.fcotx)dx= NCERT{ Page-338
then range of f (x) is NCERT { Page-335
1 R O
@ [0,4] ) {_Z’ 4} 22 ™2 2 n
1 x du s
© |77 2 (d) None of these 94. If LogZ (@12 ~ g then ¢ = INCERT( Page-337
n/4 (@ 1 (b) 2 (c) 4 d -1
86. If J.sec 0sin6do J. then k =
(&qm G—
95. The correct value of IO sinxsin2x is |NCERT{ Page-338
NCERT ( Page-334
CR ) IR ) 4 ! 3 2

Integrals




96.

97.

98.

99.

100.

101.

102.

103.

B106

/2
J-OT[ Vcos0 gin3 g0 = NCERT( Page-337
-8
(@) 21 (®) 2 (© ST (d) 51

o
logy ¢
If f(o)= I%dt,a >0, then f(e3) + f(¢3) is equal to:
1

9
(@ 9 (b) 3 NCERT( Page-336
_9 _9

©) Tog,(10) @ Jlog,(10)

n

2 1
The integral J.,—dx is equal to:

0 3+2sinx+cosx

NCERT( Page-345

(@ tan! (2) (b) tan”'(2)~7

© Fan@-% @ 5

If [#] denotes the greatest integer < ¢, then the value of

1
IO[Zx - |3x2 —5x+2|+1] dxis: NCERT { Page-351

N37 +413 -4 V37 -+13 -4
@ % T

—J37 =+13 +4 —J/37 ++/13 +4
© —— (d) — ¢

The minimum value of the twice differentiable function
X

f(x)=[e" f(t)dt = (x —X+1)e ,XER, is:
0

NCERT { \Page-340

2 2
(@) e b) 2 (© —Je (@ A
Let [,(x)= I;;ndt,n =1,2,3,...] Then!

(t2 + 5)
NCERT( Page-340

(a) 50791 =xI'; (b) 50[—111,=xI',

(c) 501-9L=TI; (d) 50I-111,=T
n/3( 8sin x — sin 2x
1= .[ —— =" |dx. Then [NCERT{ Page-340
/4
T 37t 5m
—<I<— — < I<—
@ 3 4 ®) 12
5n N2 3n
—<l<"n d) ——<I<m
© <1< @ 3

Letf: R — R be a function defined as
f(x)=asin (n[ ]j +[2 — x], a € R, where [t] is the greatest

integer less than or equal to #. If lim f(x) exists, then the
x—-1

4

value of j Jf(x)dx is equal to: NCERT{ Page-351

(a) -1 (b) -2 (c) 1 @) 2
Mathematics

104.

10S.

106.

107.

n/2

Evaluate: J- cosx 3 dx NCERT( Page-339
0 X . X
cos—+sin—
2 2)
@ 2-v2(0) 2+v2  (© 3+3 (@ 3-+3
logVn 5y 51 o . )
J log {72 e”" sec [Ee dx is equal to: 'NCERT{ Page-30
1 343 1
@ 3 &) ©) 7[ @ 575
T
Evaluate: !mdx NCERT( Page-338
LI LI
(@) 3 (®) > (©) 4 (d) 6
Let F(x)=f(x)+f (l) ,where f(x)= J. dt Then F(e)
X

equals NCERT( Page-338
(@ 1 (b) 2 (c) 12 @ o
Ky
108. J. de is equal to NCERT{ Page-337
1 X
(a) 2 (b) 20 () — (¢) 2n
Lo 1
1009. .[o tan  x dx = NCERT( Page-338
n 1 1
———log2 b) n——log2
(@) |5 lo8 (b) 7= log
T
(c) Z—logZ (d) m1—log2
7.10 Some Properties of Definite
: Integrals
2 ‘x3 +x‘
110. The value of the integral j dx is equal to:

111.

112.

(ex‘x‘ +1)

NCERT ( Page-346
(@) 5¢2 (b) 3e? (c) 4 d 6

Let the slope of the tangent to a curve y = f'(x) at (x, y) be
given by 2 tan x (cos x — y). If the curve passes through

n /2
the point, [1’0)9‘5, then the value of j ydx is equal to
0
i i
(a) 2-V2)+— (b) 2—— INCERT{ Page-344
( ) NG 7
i i
0) (2+2)+—— d) 2+—
(©) ( ) NG (d) NG

Let f: R - R be continuous function satisfying
f@)+f(x+ k) =n, forall xeR wherek>0andnis a
4nk

j f(x)dxand I, = j F(x)dx

positive integer. If [, =

then NCERT( Page-351




113.

114.

(@) 1, +2L,=4nk (b) 1, +2L,=2nk
(c) 11 + n12 Ank (d) 11 + nl2 6n’k
Let f: R— R be a differentiable function such that

f(%j:\/z, f(gjzo and f’(gj:l and let

/4
g(x)= j (f () sect+tan tsec t f(£)) dt for
X e {E,Ej Then lim g (x) is equal to
42 )
x| =
2
NCERT{ Page-351

(@) 2 (b) 3 (c) 4 (@ -3

Let [7] denote the greatest integer less than or equal to ¢.

1
Then, the value of the integral j[—8 x4+ 6x— 1]dx is equal to
0

5
(@ -1 (b) 2 NCERT( Page-345

115.

17 -13 17 -16
) R w e

NCERT( Page-346

1 V2 -
0

j(l—\h—yz —%de+}[2—y—22}dy+1
0 1
1
@ [(+y1=y")dy
0
1
() j(y?z—\/l—yzﬂjdy
0
1
© Ja=y1-y*)y
0

(d) j(y?2+\/1—y2 +1J dy
0

ﬁj Exercise 2 : NCERPEXBmplar & Past Years JEE Main

NCERT Exemplar Questions

I cos2x—cos26

cosx—cosf
a) 2(sinx+xcos0)+C (b) 2(sinx—xcos0)+C
9 (@ 2

dx is equal to NCERT { Page-296

c) 2(sinx+2xcos 0)+C (d)/ 2(sinx— 2x cos 0)+ C
dx :
- - is equal to NCERT { Page-295
sin(x—a)sin(x—b)
sin (x b)

(&) sin(b-a)logl——=

sin (x — )

(b) cosec(b—a)log i G
sin

x—=b

+C

x—=b

XxX—a

sin

(c) cosec(b—a)log +C

(x-a)
(x=b)
(x-b)
sin ( )
sin(x—a)
sin(x—b)
J-tan_1 Vx dx s equal to

(a) (x+1)tam71 Jx=Jx+C
() xtan™! \/;—\/;+C

(©) x/;—xtan71 x+C
@ x—(x+1)tan"'Vx+C

X9
P

(4x2 +1)

(d) sin(b—a)log +C

NCERT( Page-296

dx is equal to NCERT{ Page-295

5h

=5 =5
1 1 1 1
o o) e o geg) e

-5 -5
L (1 1(1
(c) lo—x(—+4] +C (d) E[X—2+4] +C

_ 1
IfJ- a10g|1+x2|+btan 1x+—1og
(x+2) (x +1) 5
| x+2|+/C, then NCERT( Page-297
-1 -2 2
a=—,b=— a=—,b=
® 10 5 ®) 10" s
a _—1 —z d a—i b—2
©) 1075 @ 10 s
3
J. is equal to NCERT{ Page-298
x+1

2 3
x+x—+x——1og|l—x|+C
2 3

(a)
)C2 )C3
+——-—-log|l-x|+C

(b) x >3 og|l—x|

(©) x—x——x?—log|1+x|+C

2 3
(d) x—%+x?—log|l+x|+c

jx+sinx

is equal to NCERT{ Page-300
I+cosx
(@) log|l+cosx|+C (b) log|x+sinx|+C

() x (d) x.tan% +C

an~= + C
7an2

Integrals

B107




3
8. If XX

\/1+x2

3/2
=a 1+x2) +b\1+x% +C, then

NCERT( Page-314 16.
1 -1
a=—,b=1 a=—,b=1
@ @=3 (b) a=-
a—_—l b=-1 d a—l b=-1
© a=7 @ a=73
0 jn/4 dx ) |
. r/4] 3 cos 2y 1S equal to NCERT{ Page-325
© 3 @ 3
c) 3 d) 4
/2 -
10. J-OT[ V1-sin2x is equal to NCERT{ Page-326
@ 22 b 2(v2+1) 17,
© 2 @ 2(v2-1)
n/4 sin x .
11. J-O cosxe " dx is equal to NCERT{ Page-327
(a) e+l (b) e-1
dH —
(c) e (d) —e 18
x+3 .
12. I e dx is equal to NCERT { Page-326
(x+4)
ex( ! )+C e_x(—l )+C
(a) 4 (b) 4 19.
_ 1 2 1
e +C e +C
o ooy o e
Past Years JEE Main
12 9
13. The integral j'2X—+5X3dx is equal to :
(x5 +x° +1)
NCERT { *Page-303 | 2016, A
5 10
@ ———+C WHhSI ikl
2(x5+x3+1) 2(x5+x3+1)
.5 10
© —X 0 @ —2
(x5+x3+1) 2(x5+x3+1)
where C is an arbitrary constant. 20.
3n
4
14. The integral I is equal to :
7 1+cosx
4
NCERT{ Page-345 | 2017, A
@ -1 (b)) -2 @) 2 d) 4

15. Letl = Itannx dx,(n>1). I, + I, = a tan’x + bx> + C, 21.

where C is constant of integration, then the ordered pair
(a, b) is equal to : NCERT{ Page-303 | 2017, A

1 1
(2) (‘5"’) (b) (‘571)

B108 Mathematics

1 1
() (370) (d) (5)

The integral

sin® x cos> x

dx is equal to:
(sin5x+ cos’x sin® x +sin’x cos’x+ cossx)2

NCERT{ Page-304 | 2018, S

_ 1 L _c
@) 3(1+tan3 X) ®) 1+cot” x
—1 1
C ——F—+C C ———+C
© 1+cot’ x © 3(1+tan3x)
(where C is a constant of integration)
T
2 sin® x
The value of f dx is : 'NCERT{ Page-346 | 2018, A
o 1+2%
2
T I
@ 5 O 4 © 3 @ g
i 3
The value of I |cos x| dxis: INCERT{ Page-341| 2019, C
0
0 - 2 o =
@) ® 3 © 3 @ 5

For x* # nm + 1, neN (the set of natural numbers), the integral

[

2sin(x2—1)—sin2(x2—l

dx is equal to:
2ssin (x* =)+ sin 2(x2 —1)

NCERT{ Page-305 | 2019, C

(a) | log. +c

sec’ (x2 - 1)

A
2
1 2
(b) Eloge|sec(x -D|+c¢
2_
sec’ (x 1]
2
sec
2

(where c is a constant of integration)

1
c) —lo +c
(: p\log.

(d) log, +c

The integral jsecZ/ 3 xcosec3xdx is equal to:
NCERT{ Page-304 | 2019, C

(a) —3tan3x+C (c) fé tan*3 x+C

() —3cot3x+C (d) 3tanB3x+C

(Here C is a constant of integration)
2 sin® x

The value of J' ——~— = dxis: INCERT{ Page-3422019,C
o Sinx+cosx

n—2 by 7l n—2 q n-1
@ 0 @ @




cos x dx

. 1A
22. If j 57 :f(x)(l+s1n6 X)

sin’® x(1+ sin® X)

. . . T) .
is a constant of integration, then Af (g) is equal to:

NCERT { Page-305 | 2020, C

9
(b) 2 ) 2

s @

9
(@) 73

sin x
23, 1f [——————dx
Sln X+ COS X

=a log, |1 +tan x| + B log, |1 — tan x + tan? x| + v tan!

(2tanx—1

+ . . .
NE) j > when C is constant of integration, then

the value of 18(oL + B + v2) is :
24. If [x] is the greatest integer < x, then

+c¢ where ¢

NCERT{ Page-325 | 2021, C

25.

26.

2
thj.[sin %J(x—[x])[x] dx is equal to :

0

NCERT{ Page-333 | 2021, S

(@ 2(rx-1)(b) 4(r—-1) (c) 4n+1) (d) 2(n+1)

1—cosx
If a= lim and , x€(0,1),
n—mzn 21 k? f ) 1+cosx ©.Dh
then: NCERT{ Page-333 | 2022, C

w 221(3)=r(3) ® A(3)r(s)-2
o 3]s @ s[5)-ar(y

1 1
If n(2n + 1)[ (1—x")2”dx:1177[0(1—x")2"+1dx, then

neN is equal to NCERT( Page-336 | 2022, S

ﬁ Exercise 3 : Skill Enhancer MCQs

1. I(x+3)\/3—4x—x3dx is equal to

1 3. (2
—(B-4x- +—sin +
(a) 3( x—x") . ( ,—7]

(x+ 23— dx —x° e

2
3)3/2 +Zsin_1(x+2)+
2 7

(x+2)

3)3/2 +1sin_1(xJr7 +
2 2

(b) %(3—4x—x

1
(c) 5(3—4x—x

(x+ 3= dx—x? Lo
2

) %(3—4x—x3)3/2 +

7
—lo +7+
2 g[x
2. ForO<x<1,let
F(x)= Tim (1421 + Aa+xh e

f(

then j 1Oge xdx equals

a) log S
@) 1-x

X log, x
—lo +———+c
o o)

2
— |+C
\/3—4x—x2]

log, x
+log,(1-x)+c
© - g (1-x)
(d) xlog,x+log,(1-x)+c
x* -1

dx =

w2 + o+ (2 +Br+1)

\/x2 +ou +1 +\/x2 +Bx+1

(a)  2log NP
A _[2
(b) ' 2log x +ax+1\/7\/x +Pr+] +c
X

(©) log{\/x2+(xx+1—\/x2+ﬁx—1}+c
(d) None_of these
1 (x4_1\ 1 xs —X

X
If | —dx= 7" tan! - = +C,
J-x8+1 ky kzxZJ 2 7 x%+1

then value of &, k, is
(where C is an integration constant)

(@ 8 (b) 2 © 42 (@ 4

/n .
If J- Z(x + 1)(}1 D)/n _[f(x)]l + C, then f(x) is

n

@ (1+x") (b) 1+x
(d) None of these
dx

a1+x2n+1+ [1+x4n+2

and b are local maximum and minimum point of

() x"+x7"
b

The value of where n € N and a

X
20 =[ (1+2016)" (1+2014)'° (1-2016)” dt respectively, is

(a) 0 (b) 2016 () 2014 () 2n+1

Integrals

B109




10.

If o, B(B > a) are the roots of f (x) =ax? + bx +c=0,a# 0

f(x)
B 4 [7)
e

and f'(x) is an even function and /=

()
* (L))
X—0O

then |/] is equal to

b b
@ |, ®) 5,

«/bz —4ac
)y —/— (d) None of these

|2a|
f: [0, 1] > R is a function with continuous second

derivative and f'(x) €(0,1]vx €[0,1].

Let If(t)dt =g(x),f(0)=g(0) and
0

T(f (1))’ dt=h(x), then

0

(@ hx)<gkx) (b) (g(x))?=h(x)

(© 2g()2(fx)* @ fiH=1

If p, g, r, s are in_arithmetic progression and
p+sinx g+sinx p-—r+sinx

f(x)= r+sinx —l+sinx such that

q+sinx

r+sinx s+sinx s—g+sinx
J.f(x)dxz —4, then the common difference of the progession is

0

@ I o
(c) £2 (d) None of these

X
Let g(x) = I f()dt , where fis such that
0

1 1
ES f(@) <1 for ¢ 6[0,1] and 0 £(¥) SE,for t 6[1,2],
Then g(2) satisfies the inequality

3 1
() —Eﬁg(2)<5 (b) 0<g(2)<2

3 5
(c) 5<g(2)S5 (d 2<g2)<4

11.

13.

14.

15.

Letf: R — R be a differentiable function and f'(1) = 4. Then
f(x)
[ 2rar

the value of lim —4+—— if ' (1)=2 s
x—1 x—1

@ 16 (b) 8 ) 4 @) 2

1/x

X

If lim 7AC) exists finitely and 1im (1 +x+ /( )) 335
x>0 2 x>0 X

then I f(x)log, xdx is equal to
2x3[lo X 1)+c _x3 I ! +
— —— 0g,x—— |+c¢
(a) 3 e 3 (b) 3 Le 3

(c) §x3(logex+l)+c (d) §x3(logex—l)+c

If f:R— R is a function satisfying the following:
O f)==f(x) (i) flx+)=f(x)+1

(iii) f[lj f(x) V x#0 then J-exf(x)dx is equal to

(a) ex(x—l)+c

(b) elogx+c

eX X
—+c d +c
© X @ x+1
2
-201
J-cosec ;010 2= f(xz)om +G
08™" " x (g(x)
where [ [%j= I; then the/number of solutions of the
equation Lx;:{x} in [0, 2w] is/are : (where {.}
g(x
represents’ fractional part function)
(a) 10O (b) 1 (c) 2 (d) 3

1 .

j;{logex e 10gezx e 10ge3x e}dx is equal to
1

(@) Elog{loge e?x}— log{log, e’x} +log{log, exp+C
1

(®) Elog{loge x} —log{log, x} +log{log, x} +C
1 2.2 3.3

(c) Elog{loge ex}—log{log, e"x"} +log{log, e’x”} + C

1 1
(d) Elog{loge ex}—log{log, e2x} +510g{10ge e3x} +C

ﬁj Exercise 4 : Numeric Value Answer Questions

NG 3
It 15x

‘ \/1+x2+\/m

are integers, then o + f is equal to

dx = OL\/E+[3\/§, where o,

Mathematics

2.

3.

’ﬂ.’

sin(6x)

The value of the integral I60—d

Sinx

Let fix)=min{[x— 1], [x— 2], ..., [x—10]} where [#] denotes
the greatest integer < t. Then is equal to




10 10 10 9. Letf be a positive function.
2 k
{f(x)d“{(f(x» dx+ £|f(x)|dx Lot 1= [ xf[x(1-2)]dx.
4. Let f be a differentiable function satisfying ok ;
2 f il S
f =7 I / (X Jdk’““ndﬂl)— Gity=p B [T where 2k 0 Then 7
passes through the .pomt (.oc, 6), then.ot is equal to 10. vafltejg :tlﬁa ?alﬁeagg t%le: ffl;; r{:l be continuous functions.
5.  Let f be a twice differentiable function on R. If f(0) = z
and f(x)+j(x OF'(t)dt = (e +e > )c052x+2x then [[F(x)+ F(=0) ][ &(x) - g(=x)]dx is
(2a+1)° a2 is equal to 3
N x x2 K3 e %
6. Leta, = -[—1 1+E+7+?+ ....... " dx forn € N. 11. If J' 2/3 xf(x)(l+x ) +C | where C is a
Then the sum of all the elements of the set {n € N:a, ¢ constant of 1ntegrat10n. If the function f{x) is equal to
(2, 30)} is C
1 24 ~ 3. Then, the value of C is
7. If j SO dt=x?+[ € fdt, if £(1/2) s 3+ then 2%
theovalue of k is 12. The value of the integral J‘xcotf1 (l—x2 +x4)dx is equal
n/4 0
8. J tan” x dx then lim n[/, +1,,,] is equal;to 7k .
0 n— to 173 In2, (natural log In) then £ is
Answer Keys
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8 (@a)] 20| )| 32| ()| 44| (c)| 56 | (d) ]| 68| ()| 80| ()| 92| (c) |104] (a)
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10 | b) [ 22 [ (d) ]| 34| (b)) 46 | (@) [ 58 | (&) ] 70 | (b) | 82 | (c) | 94 | (c) [106 ] (a)
11 | b)) [ 23 [ )] 35 ] ()| 47| D) [59 [ @] 71 ]®|83] @95 ]| ][107] (c)
12 | ) [ 24 [ b)] 36| (a)]| 48| (@) [ 60 [ ()] 72 | (a) ] 84 | (d) | 96 | (b) [108 ] (a)
Exercise - 2 : (NCERT Exemplar & Past Years JEE Main)
1 @]l 4 | D] 7 |@J10]@d]13 ]| @]16] (@ ]| 19 |(c,df 22 [ ()] 25| (0
2 © ] 5 ©] 8 |11 B [14[@@]17] @120 @ [23][3]26 ]2
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EXERCISE -1

1.

Chapter

7

(a) I )(Sl(tan_1 x+cot”! x)dx

= jXSl.EdX { tan' x +cot ' x = E}
2 2

32 2 »
= +c=——(tan " x+cot

104 52
eS logx _ e4logx

X)+c.

(© 3logx_ 210gx *=

3
J-xz(x Ddx J' 2gc =X 0
x“(x-1) 3
S
() j(x4+x2+2x3)dn="?+x—+7+0,
2

(©) jmdx =I(X—3)dX =X——3x+c

(b)j( 2 4x 2+X_5) _I(x2+X2+X Z)dx

2 2
=gX5/2+—X3/2+2X1/2+C

2 2

(a) Consider f st X708 % ix

sin?x-cos? x

J‘ sin® x dx J‘ cos? x dx

sin? x cos® x sin? x cos® x

= Jsecz xdx —Jcoseczxdx

Letl= f (sec2 X —COS eczx)dx

=tan X — (—cotx) +c=tan X + cot X + c.
(a) Given integral is

I(x) = J‘sec2 x.sin29?2xdx — 2022I sin 2022 xdx

§ 2022 1
= tan x.(sinx) + I (2022) tanx .(sinx)72023 xdx

2022 (sinx) > dx
I(x) = (tanx) (sinx) 2022 + C ()

-2022
1
At x =T7/4, 2ot =[—] +C

NG

10.

Integrals

so,C=0

tan x

(sinx)2022

Hence /(x) =

T . .
Put x = s in the above expression,

22022

1(%] = \/5(11]2022 NG

2

I(%) = (\/gfzozz - (é;j§21 - 31310 I(%)

i) )

@@ I= IXX (1+log x)dx
Put xX*=t, then'x* ("1 + logx) dx = dt

1=jdt:>1=t+c:>1=x"+c.

8x +1
(a) | Let I=J' lOS) 1
cot 2x—tan2x
cos2x sin2x
Now, D" = cot 2x — tan 2x = — -
sin2x cos2x
cos” 2x-sin” 2x _ 2cos 4x
sin2x cos 2x sin 4x

2cos? 4x _I 2cos? 4x . sin 4x

2cos4x 2 cos 4x
sin4x
= lj sin 8x abc——l COS8x+k = —i.cos 8x+k
2 2 8
Now. —i.cos8x+k=Acos8x+k = A=—i
> 16 16

3/2

3
(b) Putx”* =t=x x2dx = dt

" integral is
2
—dt
3

=

2 . 2.
==sin"1t+C =§sm—1(x3/2)+C



11.

12.

13.

dx

sin/3 xcos 2/3 x

Multiplying N* and D¥ by cos? x, we get
{ Putting tan x = t = sec? x dx = dt}
-1/3

(b) J‘secz/3 x cosec '3 x dx =I

7J‘seczxdx_ et
tan4/3x t4/3 (—1/3)

+c=-3(tanx) 13 +c.

dx dx
© I=|——=1=
J‘cosx+ 3sinx '[2{1 NE) }

—COSX +——sinXx
2 2

d d
:%J.[ T : T :%J. sin(xx+2]

sin—cos X + cos — sin X
6 6

1 T
= I:—.Jcosec X+—|dx
2 6

Jcosecxdx =log|(tanx/2) |+ C

1 X T
“I=—.logtan | =+ — |+C 15.
2 £ [2 12]
(d) Given integral is
. X X
J- x(cos x —sin x) N g(x)(e” +1 : xe = xg(x) e
e¥ +1 (e* +1) e* +1

On differentiating both sides w.r.t. x, we get

x(cos x —sin x) . g(x)(e* +1—xe")
e’ +1 (e +1)’

_ (4D (g(x) +xg'(x) e’ xg(x)
(¥ +1)?
(e¥+ 1) x (cos x —sinx) + g (x) (e"+ 1 —xe)
=(e"+ 1) (glx) +xg'(x)) — €%, x g(x)
= g'(x) =cos x —sin x ...(1)
Take integral both sides.
= gx)=sinx+cosx+C

Take g(x) = 0; then x = —

& x|

So, g(x) is increasing in (0, /4)

Again, differentiate w.r.t. x in equation (i),
g'(x)=—sinx—cosx <0

= g'(x) is decreasing function

Letr (x)=gx)+g'(x)=2cosx+C
=>rx)=g'x)+g"'x)=-2sinx<0

= ris decreasing

Let I(x) =g(x) - g'(x)=2sinx+C
Differentiate w.r.t. x
=>Ix)=g'(x)-g"(x)=2cosx>0

I
Take I'(x) = 0; cos x =0; x = B

= [/ is increasing

T
Therefore, /(x) is increasing at [O,Ej

14.

(b) Given integral is
2 2
I al +12 e dx. =I X—sz e*dx
(x+1) (x+1)

= I X2l 2 ey '(x))e”
prvnicl d (GG RRA IS

=f(x) e +c

After comparing the integral the function is

fo=222
x+1

Then, f'(x)= >
(x+1)

Differentiate again two times w.r.t. x.
y —4 " 12
[ == () = ——

(x+1) (x+1)
Put x = 1 in above equation.
12 3
" D=—2 -2
S 0 16 4

(1—\%)(cosx—sinx)

(a) Given integral is I=I dx
2 .
1+ —=sin2x
[ V3 j
1 .
l-— |(cosx —sin X
. )
I—TJ‘ \/, dX
(3+sin2xJ
2
(ﬁ 1) .
== -~ |(cosx—sinx)
p
1= dx
| 5 :
sm(3j+sm2x
[ﬁ 1 B ]
——COSX——COSX ———SIn X +—sin X
2 2 2 2
Izj dx
. b b
2sin| X+— |[cos| X ——
[ 6] [ 6]
b . b
[COS[X_6J_SIH[X+6D
I:I dx
. b b
2sin| X +— |[cos| X ——
[ 6] [ 6]
1 dx dx
sin| X+ — cos| x ——
6 6
l Icosec[x+£jdx—fsec[x—£jdx
2 6 6
X X
tan| —+—
1 (2 12]
—In|———=~
X T
tan| —+—
(2 6]
Integrals B309




X— 1) (x+2)

16. (a) I {(

x—1 3
=t= dx =dt
Put v (x+2)2

17. (a) j(ex+ex)2=

18. (o)
19‘ (d) Let I — J’ (2769X + elZX )1/3 dX

:J. e3X(27+e3X)1/3 dX
Put27 + e¥=t = 33X dx=dt

=1 J' t13dt = "
3

1+x)
20. () j—dx
cos (exx)
Let xe*=1t
= (xex+ex)=i = dsz
dx e* (x +1)

l+x 1 l+x dt
I ) I cos’ t e*(1+x)

-[—

21. (a) Letlzjzz 227 9%

COS t

22 22 ox 3
Let 2 =t = 2° 2° 2%(log2) dx =dt

1 1 1
I= dt= t+C=
J‘(10g2)3 (10g2)3 (logZ)3
22. (d) Put10¥+x10=¢

(10 log, 10+10x” ) ax = at

9 X
IIOX +10 10ge10dx:j%

10¥ +x'0
=log.t+c =log (10* + x10)+C
23. (b) Putx=cos 20

I:Icos {2tan"" tan0} (—2sin20)d0O

. 1
=—Is1n46d9=zcos49+c
:l(2x2 —1)+c:lx2 +k

4 2

Mathematics

L% o = Lereey e
/3 4

dt =Isec2tdt=tant+C=tan(xeX)+C

24,

25.

26.

27.

28.

51
3logx 4 -1 _ logx
M [ +1)"dx = e =

3

= Ix—dx :%log(x4 +1)+C

x*+1

. 3
[since Glogex” _

(a I= Isin3 X. cos” x dx

Putsinx =t = cos xdx = dt

I:Jsin3x.cos4x.cosx dx=Jt3(1—t2)zdt

:J(t3—2t5+t )dt Ty 20, 18, ¢
4 6 8

8

) 1. 1.
sin x—gsm6x+§sm x+C

1 n+5 X2—1
() I—J[x+;j ( 2 de

Put x+l =t= (1—%}&(: dt

X
2_

:(X 3 1de =dt
X

1 n+6
X+—
. I_.[tn+5 dt _ tn+6 [ X]

+c = +c
n+6 n+6
sin®x = cos ¥ %
(b) 1=j . ~ldx

1-+2sin“ x cos

(sin4 x'=cos * x)(sin4 X +cos? X) dx

1-2sin? xcos? x

(sin2 X —cos? x)(sin2 X +cos? X)

. 4 4
sin” X +cos” X
=I ( ) dx

1-2sin” xcos? x

1.(sin2 X —cos> x)[(sin2 X +cos? x)2

:I —2sin? x cos? X]
1- 2sin2xcos2x
(sm X — COS x) (1- 2sin 2 x cos X) dx

—2sin? x cos % x

1 .
= —J.cos2xdx=—5s1n2x+C

(d) Let I= J‘cosn xsin x dx

Put cos x =t
—sin x dx = dt

n+l
I=-[t"dt=-——+C
n+1l
n+l 6
__cos X+C=_COS X+C
n+l1 6

n+t+1=6 or n=15




29.

30.

31.

32.

33.

34.

3s.

(b) Let I= j sin® x cos® x dx . Then,
I:lj(2sinxcosx)3dx
8

l¢. 3 2x —sin6
- I:§J.sm32xdxz>1— _I sin 2x —sin 6x
= I:ij(3sin2x—sin6x)dx

32

1 1

=— —icos2x+—cos6x +C
32 2 6
1
(b) LetI=I—dx
-3 5
Vsin” x cos® x

b = 1= [

sm XCOS tan X

[Dividing nurnerator and denominator by cos*x]

(l+tan2 x) 5
= I= 7 sec x dx

tan™ " x

Putting tan x = t = sec2x dx = dt

1+t2 —2 alj
—3/2 1/2
I= I 372 dt = 1= j( +t )dt

J m—

= —L+ g(‘[an X)3/2

J/tan x

3/2
+C

+C

(b)
(b) J‘ sin x J'sin(x—a+a)dx

sin(x — OL) sin(x — o)

dx

_ j sin(X —ot) cos oL +€cos(X — o) sin o,
sin(x —a.)

= J{cos o+ sin o cot(x=0a) }dx
=(cosa)x + (sina) logsin(x —a) + C
.. A=cosa,B=sina

(b)

®) I¢ ij (——]1/3dx

AN e 1-t= Zdx=
:7J't dt PuttmgX2 I=t=—dx=dt

X
4/3 4/3
1t -
=——+C= —3[L— ] +C
2 4/3 8 \x?
2x -2x
e —¢
——dx
c
(©) j.e2x+ef2x
Let e2X + e 2X =t
S Yo S N N S—
dx 2(62X _ ef2x)

36.

37.

38.

39.

2x -2x 2x -2x

dt

< ref—e e X —e
I 2 2 dXzI
e +e* t

LY LN LN
_2J'tdt 210g|t|+C 2log‘e +e

1 fl—
(a) I; ﬁdx=g(x)+c

Put x = cos 2¢
dx=-2sin2¢t.dt

= j tant(—4sintcost) dt
cos 2t

(—4sinrydr =-2

2
=—Eln|se02[+tan2t |+2t+c
=In|sec2t—tan2¢|+2¢t+c
1—sin2¢
cos 2t

+cos ' x+e

1-v1-x? _
Let g(x) =In|——"% |4 cos”!
X

L g()=0=¢c=0

=In

Now g(x)=In —— l+4cos”
X

1 T
B 45 "
g[zj n| | 3

After checking options we get

s

1Y
dbe—
3

2|:62X _ 672x:|

-2x

1—cos2t
- j cos 2t j cos 2t

dt

X+c (say)

(b) Let sec x=t = tan n. sec x dx =dt

L I= J‘ﬁdt = 10g‘t w2 4 (2) ‘ +c

= log|secx+ \]sec2 X+ 4| +c

@ 1= an

1-(x7)
I:lj;d :lx lo g1+t
2712 2 2 T|1-

2

—llo 1+x
1 g

+C
1-x2
(b) Putx—a=t> = dx=2tdt

t dt

J‘\/t ([3 o—
J‘\/—i—t — 2sin”"!

:2sm X~ a
B- (x

+cC

+C

Q

Integrals

+C

dx-Let xzzt:xdx:%dt



40.

41.

42,

3

X7 +X
(¢) Letl=
'[x4—9

dx . Then,

3
X X
I= dx+ dx =1, + I, + C(say), where
IX4_9 IX4_9 1 T+ Csay)

X
dx and I = dx
9 o J-x4—9

3
11=IX4X—_

9 =tinI; = 4x3dx = dt, we get

Putting x* —

1¢1 1 1
Il :Z.'.zdt =Zlog|t| :ZlOg‘X4 —9‘

X X
N SR S
4 2
X =9 (Xz) _32
Putting x% = t = 2x dx = dt, we get
,[ dt 1 =3 1, [x*-3
2_32 272x3 i3l 12 Bl 2,5
2_
Hence, I=llog‘x4—9‘+ilog X2 3 +C
4 i PO
1
© Letlzj—dx.Then,
\/9+8x—x2
J x —-8x — 9
I:I dx
\/—{x2—8x+16—25}
! dx
,} } )(—4)2
= sin” [ j
COSXSlnx
= X .
(c) Let/ 0(1+COS x)(ecosx_f_efcosx) (1)

b b
Applying identity If(x)dx = If(a +b—x)dx

a a

T .
j' —COSXx sinx

I ..
0(1+COS x)(e cosx +ecosx) (1)

Add equations (i) and (ii), we get

Mathematics

43.

44,

45.

46.

47.

On putting cos x = ¢, we get

2=

dt 1. T

=(tan #)y) =—
S ( o =7
(a) Putx=2z%= dx =62 dz

jx+\/—+\/_
x(1+3/x)

1
_6jﬂ _6j[z + +1)dz

2241

(26 +zh+ z)6zsdz
26(1 + 22)

:%Z4+6tan_lz+c :%x2/3+6tan_1x1/6+C

1

o I= dx
© J-1+3»sin2x+8coszx
Dividing the numerator and denominator by cos2x, we get
sec’ x
1= I dx
sec? x+3tan® x +8
sec? x sec? x
= I=I 2 2 =I &
I+tan“ x+3tan”“ x+8 4tan” x+9

Putting tan x = t = sec?x dx = dt, we get

dt 1 1 1( t )
J. =—x—rtan | —|+C
42+ 4y 24327 4 32 3/2

= I:ltan (2t)+C— [_2tanxj+c
6 3 6 3

1+1/x2 d(x-1/x
W) 1= [ 5= ax = [ SO
+1+1/x2 (x—-1/x)"+3
1 g x=1/x
= ‘—tan +C
V3 V3
I (x -1
= —tan~ +C
()
(a) Letx =asin%0

then dx =2a sin 6 cos 0 dO
1= _[ 2asin0.cosO 40
asin’ 0.acos> 0

2[do=20+c
= ZSinfl(M)+c

(b) After dividing by cos? x to numerator and denominator
of integration

I:
I4tan2x+4tanx+5

sec” xdx 1 1[2tanx+lj
J[seixdx L a2l o
(2tanx +1)* +4 T2 2

sec? x dx




48.

49.

50.

(a) Let 6x+7 :}»di(x—S)(x—4)+u
X

ie. 6x+7=A(2x—-9)+pn which
givesA=3 and p =34
J- 6x+7 J-3(2x 9)+34

JEX=5)(x—-4) 9x +20
1

:3j(2x—9)(x2 ~9x +20) 2dx +34j

dx

dx
Vx2 —9x+20

_3j(x -9x + 20) 2

34j
L \/ 81 1
2 4 4

:6\/x2—9x+20+34j‘ dx

9 2 1 2
x—2 | -| 2
2 2
= 6Vx%? -9x+20
2 2
+34log x—2+ [x—gj —[lj e
2 2 2

9
=6vVx2—9x+20 +34 10g|x+Vx2—9x+20 —E|+C

. A=6, B =34.
dx x2dx
(b) I:-[ 3 ] 3 3
xV1l-x x V1l-x
Put 1—x3 =t? = —3x%dx =2tdt
tdt 2 dt -
=2 iR e
-1 "3 1
— 3_
:lln & +C = azl, b =-1
Vi-x3 +1 3
(b) We have, = j de
3 .3
a” —x
1= \/; 2dx
3
(3/2)2 <2
3
Put, x2 =t
1
— 2
:>%x2 dx = dt :\/;dx=5dt

51.

52.

53.

54.

t
2 dt 2 3
= | —sxs in"'a2 |+C

3
3
2 3
= Zgin | X2 +C=gsm N Eg
3 3 as
a2

o 1 [
a X
1= dx — dx
R el W e
1 1 -2X
= I= aJ‘—T — dx +5J‘—,7a2 — dx

Putting a2 —x2=t, and — 2x dx = dt, we get

1= asin‘l(szr%J'\[_aSl 1(a)+%(t1/2\

LU—2J+C

-! (ij +/t+C=asin™! (ij +Va?-x?+C
a a

X = J‘ \/a;

()

2 e

But it is given that

J‘ dx 41X

1X
I =sin_ —+c
VaZ —x’
5 a=3
(b)
X
———d
® | G- +4)
X A Bx+C .
et 3 = > ..(1)
(x-D(x"+4) x-1 x"+4
or x=Ax2+4)+Bx+C)(x—1) (i)
Solving, we obtain
1 1 i

A==,B=—-—and C=
5 5

Ul

Substituting the values of 4, B, and C'in equation (i), we obtain
1 4
x 1 "5ty
(x—1)(x>+4) 5(x-1) T4
1 1 (x-4)
5(x 1) 5 (x> +4)

SO =t el

Integrals




55.

56.

57.

58.

B314

10 1 1
p— —_— x__
59 x-1 10

1 4 1 x
=—lo —1|-—log(x* +4)+—x—tan ' =+C
5 g|x |10 g(x"+4) 5% 3

1 1 2 X
- —log|x—1|——1log(x*+4)+=tan™ (—j +C
5 gl |10 g( ) 5 >
1 A N
x-Dx+2)2x+3) x-1
(1+2)(2.1+3) 15

1

) -

dx
(x-D(x+2)(2x+3)

Ay Az
X+2 2x+3

(b) Let
N S
(-2-1)(=2.2+3) 3

4
5

‘ -

A3:

QR

Now 1 :.[

o )
:I + - dx
15(x—1) 3(x+2) 5Q2x+3)

1 1 B
=—log|x—1|+=log|x+2|-=1log|2x+3|+C
3 gl | 3 gl | - gl |

(d) We have,

3x+1 =5 " B
x-3)(x-5 x-3_x-35
3x + 1 =-5(x-35) +Bx-3)
Putx =15

35+ 1=B(5-3)
16 =2BorB=28

A B C
+ + 3
(x+1) (x+1)

1
L =
w)et@—D@+D2 x-1

1 1
Comparing both sides weé'get A'=—,B = A and C= 5

T

4>
1 1

=_Ix 1 X_Ix+ldx_5'[(x+1)2 dx

(a) Here since the highest powers of x in numerator and
denominator are equal and coefficients of x are also equal,
therefore

i x*+1 A B

(x-1)(x-2) x—1 x-2

On solving we get A=—2,B=15

s | 4l 2 5
Blx-nx-2) T x-1 x-2

The above method is used to obtain the value of constant
corresponding to non-repeated linear factor in the
denominator.

Now, [ = J- > dx
x—-1 x-2

=x-2log(x—-1)+5log(x-2)+C

Mathematics

59.

(x=2)
(x=1)

=x+ 10g{

5
2+C

! dx

(d) Wehave, I=

At

j.(sinx+4

smx+4 smx—l)

smx+4 s1nx 1)

1 1 1
= — X ——
SIsinx—l SIsinx+
1 sec23
:_I X : xdX
2tan——1— tanz—
2 2

1

)(sinx —1)

X
4

X
sec? =
2

5
X
Put, tan—=t
2

= seczgdx =2dt

2dt

_ 1 2dt _l
_‘[ ~1-t? 5[2t

+4 1+t }

dt

: I_—_.[ 7

1
—2t+1 10

t+t+1
2

dt

2'tan3+4+4tan25
2 2

dx

20 1
__gj“

ey ()

2.1
5t-1

5J15

2 1 2

2 tanl(4t+1]+C

Ji5
)

tan
ani—l 5\/3

But, given that

_
(tan x_ l]
2

From eqs. (i) and (ii), we get

I=A

+Btan™! [f(x

1(4tan%+1
B +C

)]+C

4tan§+1
-2

NE

4

(D)

...(if)




60.

61.

62.

63.

64.

1-cosx

_ | —d
(@) Letl_'fcosx(l+cosx) X

1-cosx -y

T y(1+y)

Let cos X:y:>cosx(l+cosx)

-y A B

Y vy )

y(l+y) y 1+y
=1-y=A(+y)+By
Puty=01n (i), we get A= 1.
Puty=-11in (i), weget B=-2 ...(i1)
Substituting the values of A and B in (i), we obtain

-y 1 2

y(l+y) vy

Now

l+y

1-cosx 1 3 2

[y = cos x]

cosx(l+cosx) cosx l+cosx

1—cosx 2
_Icosx(l+cosx)dx_-[cosx X_J‘l+cosxdx

1
= I=IS€CX dX—J‘de

= Isecx dx—J‘sec2 (x/2)dx

= I= log|secx+tanx|—2tan(x/2)+C

@ 3x+4 3x+4
x> —2x—4 (x—2)(x2+2x+2)
A Bx+C
= + 3
X B2 x“ 1 2% )
= 3x+4=A*+2x+2)+Bx+C)(x-2)
~ A+B=0
2A-2B+C=3
2A-2C=4
= A=1,B=C=-1
3x+4 1 2x+2
o et i st
X’ —-2x-4 x-2 2 X2 +2x+2
1 2
= 10ge|x—2|—510g‘x +2x+2‘+C
1
:>k=—5 and f(x) = [x2 + 2x + 2|
) Weh x3 -1 L1, x 1
e have, =l-—t—-——
x> +x X x2+1 x2+1

[Partial fraction]

3_
sz dx=x- 10gx+—1og(l+x )—tan' x+C
X°+X

(@)

(a) Wehave, [ = J‘l.tan_1 Jx dx
Using by parts,

65.

66.

67.

68.

69.

70.

I_tanlf() J-

x x dx

1
2

1+x

- xtan” - I (1+x 2[

1+x 1

1+x)2Jx  (1+x)2

_ dx dx
— Xtan 1\/;_,[2\/;+J‘2\/;(1+x)

= xtanflx/;—x/;+tan71 x+C

- (x+1)tan7l Jx —Jx +C
(b)

= xtan~'Vx - j( Ide

(1+sinx) 1 ,»x X
(© Iex—dx=jex 5 sec 5+tan5 dx

(1+cosx)
= %Iex sec? %dx +J‘eX tan%dx
=e* tan%+ C

ButI=e¢*(x) + C (given)

X
. f(x)=tan—
: (x) an2

1—si —si
) jex[l_ziijdx‘:jex 1 s1n§ dx
2sin? =
2
zjdx
2

1 1
= —J.ex cosec? Xdx—e* coti——jex cosec? Xdx+C
2 2 2 2 2

1
- J-ex ~cosec? X —cot
2 2

X
= e cot=+C
2

2
mI= 2],}x2 +%dx =2j X +[%J dx
- %\/4x2 +9 +%10g/ 2x+4x> +9 /+C

2 2
2 3 7
(a) I=I\/—(x —7x+10)dx=j\/[5j _[X_EJ dx
:%(2){—7)\/7){—10—){2 +%Sin_l[2x3_7j+

(b) Let sin"'x=0 = x =sin O
= dx =cos0 do

= jecosede - ejcosede+j[@jcosedejde
de
=0 sinO + Jsin0dO = 0 sin® — cosO + ¢

—~N1-x% +c.

=xsin 'x

Integrals




1

\/l—x2

71.  (b) Letsinlx=t = dx = dt
and x = sint
dt
S I=|+sintdt =t|sintdt — || — | sin tdt |dt
Josintae=fsinta— [ S fsincat |
=_ t cost + Jcostdt = O —tcost + sint + ¢
=x—\/1—x2 sin"'x +¢
72. (@)1= Ixexdx =x“-exdx - I[j—ijexdxjdx
=xeX— Je¥dx = xeX—eX + ¢
B dlogx
73. (b)I= J-I-logxdx = long-Idx —j[d—ledxjdx

= xlogx — [1dx = x logx — x + ¢

74. () j x% —8x+7dx = J.«/(x—4)2 —(3)%dx
Now apply formula of I\/ x> —a’dx.

dx

75. (b) J-xsinxsec3xdx=jxsinx 3
cos” x

= Ixtanx.secz X dx

Now puttanx =t = sec? xdx =dtand x = tan”! Z, then
it reduces to
2
_ t _ 1 1 _
J-tan Ut tdt = — tanT g2~ tan ¢
2 2 2

2
- 1 1 1
= M——tanx+—x = —[xsec2 x—tanx]+c.
2 2 2 2
2
76. (c) Letl= _[XS@C xdx
d
= I= X-[ sec? xdx —I |:—(X)J. sec? x}dx
dx
= I= xtanx—Jtanxdx
= I=xtanx—(—logcosx)+c
where 'c' is a constant of integration.
= I=xtanx+logcosx+c
77. (c¢) Let the given integration be

I= Jex(l+tan2x+tanx)dx
X 2
= I:Je (sec” x +tan x) dx
= Jex tanxdx+JAeX sec” x dx

tanx._[eX dx—J‘[diXtanx-[exjdx

+J‘eX sec? x dx

— tanx.e® —J‘sec2 x e’ dx +J e sec” xdx

=tanxe® +c¢

Mathematics

78.

79.

80.

81.

1 3
() Let I3 =[x dx = —x’e™ -2 1
a a

:l(x3eax )_E |:lx2eax _2 Il:|

a ala a
3 1
_ X3eax X2 ax | O | Zieax 1 I,
a a a a a
_ 3ax 3 2ax, 0 ax 0 ax
—Xxe ——x"eT +—xe ——|e dx
a a a a

[ Iy = [ x%e™dx = feaxde

3 6 6
S 3hax 90 2 ax ax__4€ax+c

1
= —46&)( [a3x3 ~3a2x2 4+ 6ax —6]+c
a

© I= I 2 sin x.cos X.log cos x dx

sin x

putlogcosx=t .. — dx =dt
cos X
. cos X
I= '[2s1nx.cosx.t —dt
—sinx

:—2-[(:052 x.t dt= —ZJteztdt
=—te’! +le2t siaG
2
1 1
et (E-tj +k=cos’x {E—logcosx}+C

(© I =_[2sin x.cos X.log cos x dx

put log cos x =t

Sin-x
L ————dx =dt
COS.X:
. cos X
I:j2s1nx.cosx.t —dt
—sinx

= —ZJ‘cos2 x.t dt= —ZItez‘dt

2t 2t
) t.e——je—.dt —te 4ot 4k
2 2 2

et [%—tjﬂ(zcoszx {%—logcosx}+k

(b) Here,a=1,b=2,f(x)=x%Zb—a=1=nh

2 n-1
Ixzdx= lim Zf(a+rh)
1

h—)oor:()

= ;ir(l) [h{12 +(l+h)2 +(l+2h)2 +...+(1+(n—1)h)2ﬂ




82.

83.

84.

(12 +12 +ntimes)+h2 (12 +22 4.
= lim|h

h—0 +(n-1)*+2h(14+2+...+(n-1))

lim h{n+h2 (n=1)n(2n-1)  y (n=Un }
h—0 6 2

i {an(nh—h)nh(Znh—h) N 2(hn)(nh—h)}
h—0 6 2
:l+l+l=1 (asn—> o ,h—0)
3003

(c) We know that,
4 4

dx
I\/x +2x+3 E.).\I(X+1) +(\/7)
4

{bg X+1+4/(x+1) +(\/7 H

4
= {bg x+1+Vx% +2x+3 }
0

=log (5+V16+8+3)—log (1 +./3)
=log (5+3./3)—log(1+.3)

(5+3«/§\
L l+«/§J

0

= log

T

7 sin(2n + 1)x —sin(2n —1)x

(a) Wehave A1 —Ap J.
0

sin x
T

»
dx:2j.cos2n1tdx=0

n

2

J' 2 cos 2nx sin X
sin X

0

T

2
sin (n +Dx - sin? nx

Again B, - B, 3 dx
z[ sin“ x
j‘sm(2n+l)xs1nxd _A
sin“ x !
@ Given f'(x)= f()= ’;,'((x)) !

xX+c

Integrating; log f(x)=x+c= f(x)=e
SO =1 f(x)=¢"

}f(x)g(x)dx = }ex (x? - e¥)dx
0 0

85.

86.

87.

F(x) decrease in [ 1, 2] and increases in [ 2, 3]
.. Minimum of f(x) =f(2) and Maximum of
f(x) = Max{f(1), £(3)}
4 X 4
1
Now f(x) = t——t3 T S G
4 4 4

. f(1) =0, f(2) = —% and f(3)=2

1
Range of f(x)= {—Z, 2}

n/4 n/4
(a) J. sec” 0sin 6d0 = J. sec 0 tan 6dO
0 0

— [secO]t'* =42 -1

J' Ix/;—\/F
Novy (\/_+\/x+k)

L1213, 3/27¢
s 3[;; (x+k) JO

=—i[k3/2—(2k)3/2+k3/2]
3k

-2i/2p-2y2] = K22
So, V2 -1=2112(2 -y k =2
3 16
1/2
(a) Let I= dx
X—X2
1/4
LU
4
1/2
= 1= dx

Integrals
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1/2 o 1/2
= I= sin‘l(x_l/zj =[sin 1(2)(—1)]‘1/4
1/2 1/4

. T
3 ~ 2

_ Ism(ZnX.—X) SINX 4x = _[sin(Zn—l)X dx
7 sinx 0

= 1=sin*l(l—l)—sinfl(z.%—lj

T b
{cos(Zn—l)x}z cos(2n—1)5 cos0 1
(1 _ == =" - =
- IZO_Sin—l(_%j sin l[zj:sin l(sm%) -1, -1 2n-1| 2n-1
b . 1 1
= I:E ..32—3125, azy—aj Zg, ay —aj :7 .......... etc.
88. (a) Letl—jlzex{l_%} dx Sap—ap, az3—ap, A4 —a3 ... form an H.P.
X x
. X o T dx _ 1 T(x2+b2)—(x2+a2)
Consider Iex |:;——2:| dX:IGX.;dX—I—z dx 92. (C) 0(X2+az)(X2+b2) b2_a2 0 (X2+a2)(x2 +b2)
X X
We know [[* (£(x) +'(x))dx =™ (x) _ 1 J{ 11 } i
L L P bz—az0 x?+a?  x? +b?
L I= J.zex[———z} dx=[—ex}
1 rox *o B {ltan_l———tan_li}
_ 1o la e{g_l} bZ-aZla a b b,
2 1 _ 1 {n n} b
1 T2 2|92 ob | oab(athy
89. (a) LetI:-[Oxzexdx b2_a?l2a 2b] 2ab(a+b)
n/2
2J‘1 Xdx 1] 4 2J‘ x| gy 93. (b) Letl= J‘\/tanx+\/cotxdx
=X Oe ~J; (x| e 0
/2
. [2 X]l 2 oX dx nJ‘ sinx+cosxdX
=|x".e" | =| 2x.e S | I—mmi
0 Jo 5 A/SIn X €08 X
1 1
1 /2 i
~ 1e -2 e = e 2| x| e¥dx- [ ety o V2(sinx+cosx)
0 0 0 /sin 2x
0
n/

2
V2(sinx +cos x) dx
0 \/1—(sinx—cosx)2
p 241 Put. si —t
90. (a) J‘(tanl X itan X }dx ut, sin X — €Os X
1

1
= e—2[xe"—e"]0 =¢Z2lete— (0= D=e=2

2 +1 X = (cos x + sin x) dx = dt
1
2 L
: 3 :j 2 dt =+/2sin lt‘ N O L
t -1 X -1 X _ T _ ) _q 25
_ an 3 +cot 3 dx=|—dx=nmn “V1-t
X~ +1 X~ +1 2

1 1
du b

X
T 94, R
[As tan~!x + cot Ix = 5] () Logz (e _1)1/2 6

Put e'—1=12 = eUdu=2tdt

\/E 2t T
=]

sin? nx —sin? (n-Dx

S — 3

© &n = n sin X X 1 141 6
> :>2(tan_1 t)l‘ex_1 zﬁjtan_lwlex_l_ﬁzi
3 j’sin {nx+(n—1)x} sin {nx—(n—l)x}dx 6 4 12
0 sinx . ex—lztan§:> /ex_ Y C YN Sy

B318 Mathematics




98.

95. (d) Let /= J'On sinxsin2x dx = ZI sin? xcos xdx
Put ¢ =sinx = df = cosx dx

1
Now, I = 2j0t2dt =§[r3]10 =§

2
\/cos0 sin> 0 dO

—sin 0 d0, then

_ (0.1/2 2y o (L1252
I——Lt (-t )dt_jo(t ') dr

1
Iz[ztm _2t7/2} =§'
3 7 ], 21

3
€ Int

97. @ f@e’)=[———a .. (i)
'!-lnIO(1+t)

m/
96. (b) Let1=j0

Put t =cosO = dt =

a Int

1= atoan ™

1
:T —Inx [—ijdx
)
1 (In10)| 1+

Inx

1
:f(a)_lnm'!.xoﬁl)

1 J- Int B
In10 4 (e ) (i)

Add equation (i) and (ii)
fe®) + fed)

3
€

103 a+pl
Int

[ ! j Int g,
In10 t

Let Int=r; E:dr

t

= f(e7) =

3

" Inlo } [znllo){rjo

199
logl0 )2 2log,10

99.

S W [N

(b) Now we are given that the integral

2 X
sec —dx
I=

n
2
3+2sinX+cosx ~([

O 0 | 3

2 tan? —+4tan +4
2 2

X

X 1
Puttan — =t = —sec
2 2 [2

jdx dt

1

Now1=j :
0(t+1) +1

(a) Given integral is

dt 1

=tan~ (x +1)|:) —tan"'2 —%

1
1=j[2x—|3x2—3x—2x+2|+1]dx
0

1 1
1=j[2x—|(3x—2)(x—1)|]dx+j1dx
0 0

2
when X < 3 then (3x% — 5x—12) < 0 in second integral.

|:(2x (32 -5 2))}dx+ (2x+(3x2 “Sxt 2))dx+l

W | N —y —

[ 3x2 A z]dx

(3x2 —3x+2)dx+l

N
o'—.w\w

w\N'—v—'

y=13%%+7x 2

4/3

w N

p
(—1)dx+j0dx+j1.dx
p

oS —Q
~
+

S N

3
1 2 1
=2o0—-|--a|[+--B=-0a-PB+—
[3 j 3 g g 3
y=3x2-3x+2

Integrals




100.

y=3x -3x+2
AY

2

4/3

23 1

2
When x E(E’lj 3x2—3x+2€[§,2j [3x2-3x+2]=1

1
Therefore, J[Z»xz —-3x+ Zde = 1(1 —%) = 1

3
—(a+B)j (%) +1

_5_(7-\37 7-413)
R 6

2, T+ _fiTalin=

3 6 - 6

W N
(SIS

Hence J =

&‘

Xf’
@ fo=c*. J (tt)
0

€

fi(x)=e* ]:f;(tt dt+e ’(X)
—[(Zx—l)eX +(x2 —x+1)~ex}

X
f'(t
Now J#dt —x%+x
0
Differentiate on both sides w.r.t. ‘X’

')

e®

= fi(x)=(2x +1)-¢*

=2x+1

1
Now f'(x) =0 :>X=_E

f(x)=(2x+1)-e*-2e* +C

.'.f(O):—l
-1=1-2+C
=C=0

Now f(x) =e* (2x— 1)

- (42

Mathematics

101. (a) Given that I,(x) =

102.

X

dt
o (2 +5)"
Applying integral by parts

t R 2 —n-1 A2
I, (x)= —[=n(t?+5™1 .2t
n (%) Lt2+5)nl [-n(t*+5)

0

X 2
I (x)= 2 dt
n() (x2+5)“Jr no(t2+5)n+l
Lo X (2 +5) - 54
0=t ) e

I, (x) =++2n I, (x)—10n I, (x)
x“+5)"

X
10n In+1 (X) + (1 — 2n)1n (X) = m
d(IS) 1
5
dx  (x*+5)"
Putn=5in (i) we get
50I,-915=x1I
(¢) Consider
Let f(x) = 8sinx — sin2x
= f(x) = 8cosx —2cos2x
= f'(x) =-8sinx + 4 sin 2x
==8sinx (1 =cosx)
T T
f"(x) <0 = —
(x)<0xe ( ok j
f(x) is ¥ function
el px) <df &
3 4
Sf'(x)< 3
2
5<fi(x) <42
5x <f(x) <4/2x
o f(x) a5
/3
I 5<If(x) < I 4[
/4 /4
J- ISSlnx—stx _"4\/7
/4 /4
X3 (x) /3
X/ <j [ :|7r/4
—<I< @
12 3

(D)




[x]

103. (b) lim asin [n—j +[2-x]=—a+2
x——1F 2
lim asin[nmj+[2_x]:0+3:0
x—>-1 2

lim g(x)exist whena=-1 Now,
x—>-1

4g(x)dx = 1g(x)dx + 2g(x)dx + > g(x)dx
0 0 1 2
+ I:g(x)dx

=j1(0+1)dx+j2(—1+0)dx+j3(0—1)dx+j4(1—z)dx

2 3
—lo1-1-1=2

104. (a) We have,

/2
COSX

e
0 (cos—+sin—j
2 2

2X . 92X

X . X
n/2 COs” ——sin /2 COS——SIn—

3 I 7 dx
0 ( X . X] 0 ( X . X)
COS—+SIn— COS—+SIn—
2 2 2 2

X . X
Let cos—+sin— =t . Then,
2 2

1
— —sini+cos3 dx =dt
2 2 2
X X
cos— —sin— |dx =2dt
= [ 2 2)

T
Also,x=0=t=1 and X:E = t=\/§

— lOg\/; 2x 2 1 2x
105. (a) _Logm e see?| Je™ fdx
Put er :t:>2€2XdX=dt
When x= log/n/2,t =e21°gm = el"gﬁ/z zg

When x = log /7t , t= g2logvm _

2] %{@L} i

T 1
106. (a) Wehave, 1= | ———dx
05+4cosx

1+ tan2 X
2

(l+tan j+4(l tan Xj
2 2

2 X
rc1+tan —

dx

Il
o'—.;l

X
n sect &
dx
X
09+ '[an2 —
2

‘—.

O9+tan —
2

X 1 5»x
Let tan— =t = —sec” —dx =dt
S 27 2

Also,x=0=t=0andx=nt=t=o

o]
e g{tan'1 1} = z[tanf1 oo —tan ! OJ
3 3 3
_E(E_ )_z
3\2 3

107. (¢) Given F (x)=f(x)+f (l) ,where
X

xlog t
L 1+1¢

-ro=r@+s(2)

f@= [

log ¢ 1/elog ¢ .
= Fle)= je&de ‘f&d, (i)
I 1+¢ 1 +t
1/
Now for solving, /= J. elogt
1+1¢

dz = dt=- &

i 1 1
-Put;zz:>——2dt= 3

t z
and limitfort=1 = z=1landfort=1/e = z=¢

Z2

z+1

1
_ elog(;) dz\ _ e(logl—logz).z[ dz]
g e

1 1
I+—
z

Integrals




:J-e_ logz (—%j :J-el()idz

I (z+D)\ z 1 z(z+1)
J-e logt?

T+ )

Equation (i) becomes: F(e) = J-

log? logt
clogt ;e Loe
L1+t 1

t(1+1)
J-etlogt+10gt _J- (logt)(t+1) dr

L t(1+1) t(1+1)
> Fe )—j 10gtdt
_ 1
Letlogt=x Soo=dt=dx
t

[for limitt=1,x=0and t=e,x =1log e=1]

. 1 X2 ! 1
-F(e):joxdx Fe)=| 5| = Feo=5
0
108. (a)

109. (a) Put x=tan0 = dx =sec’ 0 dO
T
Alsoas x=0,0=0and x=1,9=z
"tan~ xdx = [ " 0sec? 040
Therefore, Io tan _ xdx = Io sec

1 T 1
= ——log\2 ==——log2.
g BNSTYTE
110. (d) Given function is
|x + x| dr

f()ﬁ

Apply property

j" F(x)dx = j” fla+b=x)dx.& J’f F)dx = 2j: ¥ (x)dx

|x +x|
= I( x|x|+1) ..(1)
|x +x|
= I (o +1) (i)
Add (i) & (ii)
|x3+x| |—x3—x|

20 =
{ (1) e
2 3 3
:J-(|x +x| N |jx_—x| de
oL@+ (e 4
3
J- |x + x| |>_c + x| i
(e"""+1) (e +1)

Mathematics

I JZ‘(x+x ¥ +x de
ol(e" +1) (e"‘ +1)

2 N Y3y 2
1= I{x al e (x zx)]dx :I(x3+x)dx
0

1+ 1+e*

0
4 277
I L _
|: ) L =4+2=6.
111. (b) Given slope of the tangent to a curve y = f(x) at (x, y) be

given by
dy
—=2tanxcosx—2tanx-y
dx

dy .
= —+(2tanx) y=2sinx

Rl )y

2 tan xdx 1
Now integrating factor = eI fan X 3
cos” x

solution is given by

1 2sin x
y[ 2 j:j ;X

COoS X COS X

+C

2
= ysec” x=
cos x

= y:200sx+Ccos2x ...(1)
T
curve passesithrough [Z’ Oj

from eqn. (1)
0=\/§+§ = C=-22

Now f{x)=2cos x — 232 cos?x is required curve

/2 /2 /2
j Ydx =2 I cos xdx — 242 I cos? xdx
0 0

x sin2x m/2
— [25sin x]g/2 22 b = }
0

T . .
=2- ﬁ 1S requlred answer

. (¢) We are given that

fx)+fix+k)=n VxeR ..(1)
or=fix+k)+fix+2k)=n ...(i1)
=S fix+2k)+fix+3k)=n

Now from (i)

fox+B)=n - fix)
Now from eq (ii)

n—fx)+ fix +2k)y=n

= fix)=fix+2k) VxeR

= f(x) is periodic with period 2k
4nk

I = j f(x)dx=2n j F(x)dx




113.

114.

I, = j F(x)dx =2 j F(x)dx
—k
we are given that

fo)+ fe+ R)=n

k k
[ £Codx+ [ £+ kydx =nk
0 0

=

k 2k
j F(x)dx+ j F(x)dx =nk
0 k

2k
j F(x)dx =nk

=

= I = 2n?k, I, = 2nk
= 1 +nl, = 4n’k
(b) We are given that

/4

g()= [ (f'(t) sect +tan t sec tf (1)) dt

/4
/4
= g@= [ d(f()-secn = f(Dsect]]
X
- gx)=f I secE—f(x)'secx
4 4
= g(x)=2—f(x)secx=2—[&]
COS X
Now lim g(x)=2— lim ( S&) J [ b fonn}
o\ =)\ cos x
x| = x| —
) 2
By L’Hopital Rule
=2— lim M
(n]* (—sin x)
x| =
2
(T
()
=2+ 2+-=3
. 2
sin— .
2
(¢) Given integral is I[—8x +6x —1ldx | Take fix)=0
Then, x = 11
T
Put x = 1 in f{x) then y = 3.
Now, find the values of x for the values of y = -1 & -2
3+\/ﬁ
1/4 12 3/4 T8 1
= j ~ldx + [ O+ [ ~1dx + j “2dv+ [ -3dx
1/4 1/2 3/4 317

8

=[xy 0[] + 2l =3[,
8

Apply the limit,

__[1_0) (g_lj o[3+317 3 _3 |37
4 4 2 g8 4 8
11 —6-217 3_3 9+3\17

4 4 8 8
1713

8

115. (c) j@dx—j 1-(x—1)* dx

[1——jdy J‘\H yidy+1+1
—%—2! 1-y*d =§+l—}[«/l—y2dy+l
= 1=1—f«ll—y2dy

0

1

= 1=[(1-i->")ay

0

o‘—.N

EXERCISE -2

1.

(a) Suppose
Izjcos2x—cos29dx
cos x—cos0
2cos’x—1)—{2cos’0-1
(i o),
cosx—cos0
I cosx+cose )(cosx—cos6)
I (cosx—cos6)
=2I cos x +cos 0) dx
=2(sinx+xcos0)+C
(¢) Suppose,
dx
I =
j.sin(x—a)sin(x—b)
1 sin(b—a)
= d.
sin(b—a)jsin(x—a)sin(x—b) *
in[ (x—a)—(x—b
el o],
sin(b—a)? sin(x—a)sin(x—b)
1 Isin(x—a)cos(x—b)—cos(x—a)sin(x—b)d
- X
sin(b—a) sin(x—a)sin(x—b)

Integrals




1 1 1 _2
=mf(cot(x—b)—cot(x—a))dx = A—g,B— 5 and C=
1
=——(log|sin(x—b)|-log|sinn(x—a)|)+C dx 11 R
b— Therefore, =— dx +
Sln( a) '[(x+2)(x2+l) ij+2 J-
sin(x—b)
= cosec(b—a)log|——{+C le 11 x 1 2
sm(x—a) _5j-x+2dx 5 1+x2dx+5j‘1+x2dx
-1
3. @ Suppose, /= [1.tan" Vi dv =%1og|x+2|—%1og|1+x2|+%tan*1x+c
=xtan71«/;—lj. 2\/; dx _ -1 b—2
2 (l+x) Hence,a—E, =3
2
:xtanflx/;—'f ! 2dt [Letx=t2:>dx=2tdtJ 6. (d) Suppose, 1=Ix—dx
1+t x+1
N 1 5 1
= xtan «/7— 1- dt = x“—x+1)- dx
X x I[ 1+t2j J‘{( ) (x+1)}
:xtanflx/;—x/;+tan71t+c =£—ﬁ+x—log|x+l|+C
:(x+1)tan71«/;—«/;+c 32
& 7. (@ Suppose, /= [T gy
4. (d) We have, I:I—6dx 1+cosx
2 .
(4x +1) Izj X dx+j sin nx dx
g 1+cosx 1+cosx
:I X7ax :I dx I x . J-2sin(x/2)cos(x/2)d
x
2cos’ (x/2) 2cos? (x/2)

1 6 1 6 =
X12 [44‘2) X3 (44‘2]
X X

=%J.xsec2 (x/2)dx+jtan(x/2)dx

X 1 X X
Co _E[than(x/z)—jztangdx} +I tande
-6
I=—— ———It dt %
27 ¢ 2 ) =x.tanE+C
-5 '}
:_lt_+czi(4+%] +C X
2 _5 10 X 8. (d) Suppose, I =I 5 dx
1+ x
) dx
5. (¢) Since, | ——F— 3/2
e =a1e2®) epie

1

=alog|1+x? | +btan”

| X X% x
x+§log [x+2|+C Nowlzjmdx:jmdx

Suppose Let 1+x%=¢2
dx So 2xdx=2tdt
[=I e A Therefore,
(x+2) x2+l) )
t(t —1) 3
1 A4 Bx+C I:Ifd’:?_”c
Let, 2 - +2+ 241
x+2 (x +1) x X7+ 372
( ) =l(l+x2) —1+x* +C
Lo 1=AEE+ 1)+ (Bx+C) (x+2) 3
= 1=(A+Bx*+(2B+C)x +A+2C 1
So, A+B=0,A+2C=1,2B+C=0 Hence, @ == and b=-1

3
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9. (a) Suppose,

_ (/4 dx _ (/4 dx
—n/4]1+cos2x —T[/420052 X
1¢n/4 /4
=— seczxdx=J. sec” x dx
2J-n/4
n/4
:[tanx]o =1

Ufaf(x)dx=2j:f(x)dx if f(—x)zf(x)}
/2\/1—sin2x dx

= IRMJ(cosx—sinx)z dx + In/zq(sinx—cosx)z dx
0 n/4

s cosx >sinx for x e [0%}

Y
10. (d) Suppose, [ =I0

and sin x > cos x for x € E.E
4 2

14.

/2
/4

_[%JFT] 0+1+[—0_1+%+%]
:2(\/5_1)

—[s1nx+cosx] +[ cosx — smx]

/2 ;
11. (b) Suppose, / =J‘0n cosx ™" dx

Let SiNx=¢= cos x dx = dt
x>0=>tr>0

b
and x—>5:>t—>1

1
So I:J‘;etdtz[etl) =e—-1

12. (a) Suppose,

13. (@)

~ x_+3€xdx =j(x+4)lexdx 15.

Dividing by x!° in numerator and denominator

Substitute 1+ —+

= (_2
E

This gives,

2.5
St —gdx

(i)

4
I= I _dX ..(ii)

cosec?x dx

3n |
—| cot——cot— | =2
4 4

() I,= .[tannxdx,n>1 LetI=1,+1

n SN X
4

)
—
Il
:LN
U
=
Il
slae—n|®

L=~ (cotx)}74" =

:I (tan4 x + tan® x)dx :I tan* x sec? x dx

Let tan x = t = sec? x dx = dt

1
L I= It4dt —+C :gtan X +C

= On comparing, we have a = 35 b=0

.2 2
SiIn XCOS X
(a) Letl=| > dx

(SIII X+ COS3XSID2X+ Sll’l:},X(.‘«OS2 X +COos X)

sin2 xcos2 X
= J. dx

[(sin2 X + cos? X)(sin3 X +cos> X)]2

j sm xcos X J-tan X- sec X

dx

(sm X + cos> x) (1+tan x)

Integrals




17.

18.

19.

Now, put (1 + tan3x) = t
= 3 tan®x sec’x dx = dt

-1
plpdt_ 1

—[S=-+C =——5—+C
3¢ 3t 3(1+tan” x)
2 sin? x
(© Let, 1= f dx ()
1+2%

-7/2

b b
Using, [f(x)dx =[f(a+b—x)dx, we get :

a a
2 sin? x
1= [ ——dx (i)
e lt2
Adding (i) and (ii), we get;
n/2 n/2
21 = J. sin?xdx = 201=2. J. sin’ x dx
-m/2 0

T T
a=2xlFo=t
= 4 4

Y
(b) I= I|Cosx|3 dx
0

n/2
3
= ZI cos” x dx
0

/2

2 I (3cosx +cos3x)dx
0

[+ cos 30 = 4cos> 8 3cos 0]

1[ ) sin3xT/2 1( lj 4
—|3sinx+ =BT | =
2 3 | s |

(c, d ) Consider the given-integral
2sin(x? =1)—2sin(x? ~1)cos(x*=1)
2sin(x” —1)+2sin(x"—1)cos(x” —1)
(.. sin2 6 = 2sin O cos 0)

1- cos(x2 -1)

1+ cos(x2 -1)

x* -1
tan
2
2

X
Now let =t

= I:J'x

dx,

= [:J'x

2x
—d =d
= 2 X t

I= [|tan(t)| dt =In|sect|+C
xz-—l 2 xz-—l
S€C S€C
2 2

Mathematics

or I=In

1
+c=—In +c
2

20.

21.

22,

2 4
@ 7= J-sec3 x.cosec3dx

2
sec” xdx
1=~

tan3 x
Puttanx =z
= sec?x dx =dz

-1

_4 3 -1
==z 3-dz=2—1 C = I=-3(tanx)3 +C
5
/2 .3
(b) Let [= IM ()

0 sinx + cos x

Use the property I:f(x)dx =I: f(a—x)dx

/2

= [= j. _
0 Sm x + Cos x

cos® xdx

...(if)

Adding equations (i) and (ii), we get

/2 1
21 = j [l——sin(2x)jdx
2
0
1 1 /2 _
= [ =—| x+—cos2x :>I=n—1
2 4 0 4
@ LetI*J‘ cos x dx
sin’ x(1+ sin® x)z/ 3
= (o)l + sinx) 2 + ¢ (i)
Ifsinx=¢
then, cosx dx = dt
dt dt
1: = 2
3 6\3 3
t (1+t )3 t7[1+1j3
l6
Put l+—6—r3 d—;z_—lrzdr
t t
lfrzdr 1
- =——r+c
27,2 2

1{sin®x+1 3
=5l 6. | t¢
2\ sin®x

1

I (1+sin6x)§+c
2sin” x

1
fx)=- 3 cosec?x and A =3

g

[from eqn. (1)]




23.

sin X

3
?3) 1=I%dx
1+ tan” x

tan x.sec2 X
=I 5 dx
(tanx + l)(l +tan” X —tan x)

Let tan x = t=> sec’x.dx = dt
—j dt
t+1 (t —t+l)

et A BEED, C

(t+l)(t2—t+l) t+l 2o+l P -t

:>A(t2—t+1)+B(2t—1)(t+1)+C(t+l):

tz(A+2B)+t(—A+B+C)+A—B+C:t

L A+2B=0 .. ()
-A+B+C=1 ... (ii)
A-B+C=0 ... (iii)

1 1 .
=C=—=A-B=— ..(v)
2 2

Solving equations (i) and (iv), we get

Bl
6 3
lpdt 1 2t 1
371+t 6 2 t+1 241

1 1
= —Eloge |(1 +tan x)| 4 gloge

tan2 X —tan x + 1‘

i

1 2
+——tan
23 B

2

1 1
= —Eloge |(1 +tan x)| +gloge

+Ltan71 (—2tanx — 1] +C
7 7

tan” x —tanx+1‘

o lpl L
376 T

111
So, 18+ p+1%) = 18(‘5*5*5} 3

1 2
(b) TC2 [Isinn—;dx+jsinn—;(x—l)dx]

0 1

o) oo 2] 2]

2 2 2 2(. nsz
0+—+—+—.—|sin—
T T MW 2/

=4n-4=4(n-1)

. - 2n
25. (¢) Given a= lim 5
n—oo k=1 k +n

a= 2tan71‘0 = 2(tan71(1) - tanil(o))

2

x+1

a=2x~=Ll
4 2
Take fix) — l—cosx_tanx
ake f(x) = 1+cosx 2
Diff. w.r.t. x
1 2
'(x)— e X —secz[ﬁ)z V2
=2 8 V2 +1

NS

()i

26. (24) Given expression is

n(2n+1)(})(1—xn)2ndx=1177(})(1—xn)2n”dx
1 2
(I)(I_Xn) n o
}(l—xn)2n+1dx— (2n+l) (i)
0
Let Il _ ;(I_Xn)zndx, 12 _ (};(1_ )2n+ldx,
(

1— Xn)2n+1 .
1

1 2n
x|=[(2x+1){1-x" —nx"! ) xdx
=T n(1=x" ) ()

L=-n@2n+ ){L,— 1}
(2n2 +n+ 1), = n(2n+ DI,

2n? +n+1= 1177 .
n(2n+1) n(2n+1) {from (i)}

= 2n2+n-1176=0
2n2+49n —48n— 1176 =0
(n-24)2n+49)=0=7 = n=24

EXERCISE - 3

(3 4x x)
1. (@ Letx+3=Ad——"+B
dx

=A(-4-2x)+B

1
On comparing we get A = B3 andB=1

Integrals B327




a Izj.—%(—4—2x)\/3—4x—x2dx+I\/3—4x—x2dx = ! dt

’ 2 2
=—%><%(3—4x—x2)3/2+J‘,’(\ﬁ)2—(x+2)2 dx \/( 2 2

2 2|
o+ o+ o —
=—%(3—4x—x2)3/2 +%2\/3—4x—x2+ =1og[t+TBj+\/[t+TBj —[—ﬁj +G

2
7. 1[x+2]
—sin +C o+ 2
=loglt +———+4t" +(a+P)+a
2 J7 g > Vi~ +(a+p)t+op
=10g{«/t+oc+\/t+[3}2+C1—10g2

+C1

2. (b) Wehave

x) = hm— 1-x)(1+x)(1+ x° 1+ x?
700 = fim =00, R = 2log (N1 +a ++J1+B} +C —log2
= tim —[(1— )12+ xt) (2] Vo2 ot 14y +Brt 1
n—ol-x =2log +C
Jx
:nlfiol_ [0=x)1+ x4 27)] 4. (a) Letx®=r= 2xdx=dt
g 1 ENG +1) & D,
gim | 2| L 234, j 4.
n—oo| l—x 1-
1
2 1 ¢x—x
1 - i
Therefore f(x):E - I i 2 Ix8+1d
2
t
1
1= [L D 10g, vax= |2 g
1—x (1-x) 1+fdt ! x5_x
1 1 =_~[ 08 1dx
e LR~
l1-x l-x % ¢
1 5
- _J-[ de - tan_l(x =) ljfx _x\dx+C
- Pl o R Gy
_log, x X dx
= —loge(l_xj+c 5. (b) Wehavej. 20 +1)(n 07n
3.  (a) Wehave,
5 =J‘ dx :J~ dx
x 1 dx I 1 (n=1)/n xn+l(l+x7n)(n71)/n
(2 + o+ (2 +pr+1) AT
1 1 Putl +x"=t¢
T2
=I X dx o —nx " ldx =dt or dxl :—ﬂ then
Ce o) )
X+—+o || x+—+p )
X X 1, dt 1o -1
Iz Dn L 1)/ :__Itn dt
1 (x +1)(n )/ n n t(’F) n n
d(x+j 1/n-1+1
X n—l+
= l > l — _lh_}_c =_t1/4n+0=_(1+x7n)1/n+c
\/[Hj +(oc+[3)(x+j+oc[3 mlinolE
X X X
X X 6. (b gk)= j(x+2016)7 (t+2014)'% (:-2016)° dt
dt , where t =x+— 0
\/t2+(oc+[3)t+oc[3 * g'(x) = (x+2016)7 (x + 201410 (x —2016)°
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J\ . / =2[(p+d +sinx)(p+3d +sin x)

W —(p+2d +sinx)? = —2d>
-2016 2016 2
atx=-2016 is 100:?11 max. Given If(x)dx -4
x =2016 is local min.
i " 2
I TS T = [(2d)dx=-4=d=1= d=1
0
2016 1+x2n+1 [1+x4n+2 X
e I LR 10. ) g(=]f@
~2016 X
2016 4n+2 2016 2 1 2
11+ 1
7= I 2x dx+ — j ldx = g(2)=jf(t)dt=jf(t)dt+jf(t)dt
2% n+1 2
~2016 -2016 0 0 1
1 1
=0+ 7 [2016 +2016] = 2016 Now, Z< f(H)=1 for £€[0.1]
1 1 1
5 f[“(x%)g“‘”} We get | La< [ rwar< [ra
e 2
© 1= dx on o
o f[“(x_o‘)(x_ﬁ)} f(“(x_“)(x_B)J (applying line integral on inequality)
e x—o e x=B !
1 .
B faP) = o< j foyde <1 )
d (G
E[ef(a(x—ﬁ))Jref(”("_“)) ) 2 0
. 1
B o/ (a(a+B-x—B)) Again, 0 < £(¢) < for 1 €[1,2]
i o (a(atp—xTB) | fla(o+p—3—a) y § 3 2
b e weiget | 0d < [ flar < [ S
1=] Fal—o) pgflaGp) - (i) | A :
o€ +e (applying line integral on inequality)
2
p [2 .
2= jdx 31:M:ﬂ = OSJ‘f(t)dIS% .. (i)
o 2 24| 1
(b) Le; p(x; = (g(X)%2 h(x) L 2 ;
Ii e(tle (X)(x)(z ggg Ef(éz)))g From (i) and (ii), we get Eg j f(t)dt+ j f(t)dtﬁz
0 1

q'(x) = 2f(x)(1 - f{x)) 20 v x
= q(x)>0vx o ng(z)s%

= p(x)>0vx 2
= p(x)>0vxe[0,1] = 0<g(2)<2 is the most appropriate solution.

(@ Let g=p+d,r=p+2d,s=p+3d fj‘X)ztdt
()
p+sinx p+d+sinx  —2d+sinx 11. (a) lim4—=lim%
S f(x)=| p+d+sinx p+2d+sinx  —l+sinx 1 x-l 1 x-1
p+2d+sinx p+3d+sinx 2d +sinx i (f(x))* —4?
Applying R — R; + R; — 2R, , we get =1 x-l
.2 S
0 0 2 = hrnlw (L-Hospital rule)
xX—>
f(x)=| p+d+sinx p+2d+sinx —l+sinx =21(1).f'(1)=2x4x2=16

p+2d+sinx p+3d+sinx  2d +sinx

Integrals




12.

13.

1/x
@ wenme tim (1o /O . {M } (2 s(4)-L2)

X (x+1) X X
1/x
— lim 1+x[1+L;)D _ = fx+ D+ (D2 =—(f(x) + 1)+ (x+1)
x—0 x =—f(x)+x* +2x ..(iii)
_ Prf()1 Therefore from egs. (ii) and (iii), we have
P I A o S +x% == f(x) 427 +2x
x—0 X =>2f(x)=2x= f(x)=x
- Thus £(0)=0,f(-1)=-land f(x)=xV x#0, —1.
2
=7 J;zf(x):3 :f(x)=2x2 So f(x)=xV xeR.
Therefore, Hence Iex f(x)dx = Iex xdx
J‘f(x)logexdx=2j‘x210gexdx =xex—J‘exdx

<3 21 =xe* —e" +c=e(x-1)+c
=2|—Ilog, x—I—-—dx (By Parts)
3 3 x 14. (a) Iseczom xcosec’x dx — IZOIO sec?910 x dx

= %x3 log, x —%x3 +c = §x3 [IOge X _§j+c = jseczom x(—cotx) —jZOlOsec2010 X -tan x
(a) First, we determine f'(x). (—cot x) — I 2010sec?10 x dx
J0)=f(=0)=-/(0)= f(0)=0 cotx -
and 0= f(0) = f(1+(-D) = f(-D+1= f(-]) =1  osn ™0 2010[sec**'® xd
Therefore f{0) =0 and fA—1)=—1.Let x = (0 and —1. From
(ii), we have ~2010 j sec? 0%y dx +C

1 1

f[—+1j:f[—)+1:&;)+l [By(lll)] _ —cotx +C - f(x): 1 — iy
¥ i * (cos x)2010 g(x) sinx
I+x) f(x) g No solution.

Therefore f [ . j —x2 +1 ..(1) 15. (d)  We have.

Again 1
j;[logex e: 10gezx . loge3x eldx

fx=f1—@ - : s
2,

I+x l+xj B 1+ )2 xlog, exlogeezx.loge Sx
¥ [xj 1
=I 3 dx
:[sz(M+1j N x(log, e+log, x)(log, e” +log, x)
. 1+x $2 [By Eq. (] (log, &> +log, x)
erefore ) I d(log, x)
(I+x) f( ) f(x)+x? (i) Y (1+1log, x)(2 +log, x)(3+log, x)
Also 1
(1+x) f( ) (14 x) f(l_Lj ‘fmd” where £ = log, x
+1 L WS B SO U P
-1 1 Gyl 2 3+t
:(1+x)2f[—+1j =(1+x)2{—f(—j+l}
x+1 x+1

1 1
=—log|1+log, x| —log|2+log, x| +—log|3+log, x| +C
[ () ==/ ()] 2 ‘ 2 ‘

1 1
= Elog{loge ex}—log{log, ezx} +Elog{10ge e3x} +C

Mathematics




EXERCISE - 4

1.

(10) Put 1 +x2 =12
= 2xdx=2tdt
xdx=tdt

215(t2 —l)tdt_ Sjt(t 1)dt

s

Putl+t—
= dt:2udu

NE)
5

Now I

w?-1%-1
ﬁ u

NG
30j w*-2u?)du
NG)

NG

5 3

% u__2LJ
V2

5 3
30 15 -47°) 25 2|

x2u du

30| 1043 -4v2) - 2a¥E=2V2)|

3

=)

—l>< 3 +£\/§:|
5 15

—633 +168/2 = o2 ¥BV3
= a=16,p=-6

s a+p=10

(104)

sin4x —sin2x L sin 2x

/2, . .
sin 6x —sin4x
=60 | ( _ + I _
sin X sin X sin X

o

(x-y)

@+w®m
2

( sinx—siny = 2sin

/2
=60 I (2cos5x +2cos3x +2cos x)dx
0

/2

1= 60(Ss1n5x +§s1n3x+25mxj =104

0

(385) Given function is f(x) = [x] — 10

10
Take, [ f(X) ~dx
0

_ 1011
2

Take,
10 .
F(F(0) dx=102 492 48242 2101121
0

=385

H

|—10+9+8+ +1_10211 55

10
Take, J.|f(

0
=—-55+385+55=385

2
(12) Let % =

3%@» dl = da %Xl://j\/_
:dx=g.%%

So, f(x)—%z%dt

o (%) + y fx)

= VX £1(x) = 2? X

Take integral both sides,

:>1ny=%1nx+c:>f(x)=\/;

Here, f(l)=\/§ :>y=\/37X
So, f(x) = \/3x

Now, fla)=6=36=3a = a =12
(8) Given integral is

S+ T (x—t)f(t)dt = (e2x N e,zx)
0

2x .
cos2x+ — ..(0)
a

Here f(0) =2 ...(11)
Differentiate equation (i) w.r.t. X,

£+ [ O de x(x) - xP(x) = z(e2x - e*zx)

0

2
cos2x — 2(e2x +e2x)sin 2x+—
a

= ezx) COs2X— 2(€2x+ e_zx)

— (%) +f(x)— f(0) = 2(e2

. 2
sin2x+—
a

Replace x by 0 we get :
1

2
>4=—=a=—.
a 2

1
Therefore, (2a+ 1)5.a2 = 25.2—2 -23-3%

Integrals




6. (5 Given integral is 9.  (0.5)Given f'is a function and
k

n( 2 n—l\ — _
a, = J‘Ll+ + g )dx 11—1fo[x(1 x)}dx
| 2 3 n
=|x+ i +x_3+ +£ ' I !
2 rE ety 1 .
Now, /, = J. xf[x(l—x)} dx ()
Then. @ _n+1+n2—1+n3+1+n4—1 1k
e, n T2 2 2 2 f
1 2 3 4 [ (1=x) £ [(1=x)x]ax
n}’l + (_1)n+1 -k ..
+oib——— ..(11)
n2 b b
pel 221 3 o Using Propertyj.f(x) dx =J.f(a +b—x)dx
+ —
Here g =2,0y =——=+——=3+2=7 Adding (i) and (if)
28 1 t
oy =424 22100 = [ /[ Jax=1,
9 9 1=k
1 2
ag =5+ 15,065,235 4 L1
4 9 16 [_—5 =0.5
.. The required setis {2, 3}. " a, = <(2,30)
Hence, sum of elements = 5. Fi
X 1 2
1@ | rodie @+ ]2 fd 10. (0) Wehave, [ = j x)+ f(=x)] [&(x) - g(=x)]dx
0 X Yy
= flx) = 2x — x% f{x)
2 Let F(x)= (f(x)+ f(-x)) (g(x)-g(-x)), then
=> =
S =1 R = (£ (=) + £ (%) (g(-x) - g ()
2
= - i <= [/ (R~ - ()]
(1+x%)? = Flx
Then, . F(x)/is an odd function.
1 . r
2 1—-= Using the prope x)dx=0,
( 4) 316 2 ng pprty_faf()
S 2= (H_l)z 225 25 if f(—x)=f(x) ,weget/=0
4 dx _ dx
24 24 24_24 1, @ Le [ g‘j >
ST T o T2 B+x%)3 T +x)3
/4 Putl+x%=8=-67dv=32dt
8. () [,+1,.,= I tan” x(1+ tan? x)dx dx [ 1) 5
— —=|——=|t7dt
0 7
/4 *
n/4 ntl " /2
t dt 1
= j tan” x sec’ x dx = an X Now, I = I[——j—z = ——t+C
0 n+1 t 2
1
1-0 1 6.2
- 1 6.2 1(1 3
n+l n+l = —(l+x 6)3+C:__(+x) L
1 2 2 ¥
L+, = —— = lim n[l+1,,] 1
n+l n—»oo _ —%x(l+x6)3+C
. n 2
= lim . 1=1imil=1gn =1 * | c
n—o H+ n—o0 N+ n—® 1+f) o = _
n( " Hence, f'(x) = 3 = PR =C=1
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12. (1) j.XCOt1(1—X2+x4)dx=j'xtanl[%j
0

0 I+x" —x
1 x2 —(x2 —1)
= jxtanf1 — T |dx
0 1+x? (x2 - 1)
1 10
:—j.ltan71 dt—— I ltan"' k dk
2 0 2 -1
Put x2 = ¢ = 2xdx = dt in the first integral
and x2 — 1 = k = 2xdx = dk in the second integral.

L 1
=lj'ltalf1 ta’t—lj'ltalf1 kdk
20 20
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