Chapter 06

DEFINITE INTEGRATION,
AREA UNDER CURVES

1. DEFINITION NOTES :

1. We can also write

.2

Let f(x) be a continuous real valued function defined on the closed

interval [a, b] which is divided into n parts as shown in figure. S=hf(ath)y+hf(a+2h)+.... +hf(a+nh)and
A P L - —
If(x) =Lt (b a)f(a+(b aer
: n—o = n n
y=/(x)
e

2 Ifa=0,b=1, j.f(x)dx=nLtii (_)

e

aathat2l ... at(n-1)h — 2. DEFINITE INTEGRAL AS LIMIT OF SUM/SUM OF

INFINITE SERIES USING DEFINITE INTEGRAL

The point of division on x-axis are

_ Step 1. Replace —b X, —b dxand Lt b
a,ath a+2h.....a+(n-1)h a+nh,where 2=% —p. plTep Y Y oo 20V ]
n
Let S_denotes the area of these n rectangles. Step 2. Evaluate Lt ( j by putting least and greatest
Then, S =hf(@)+ hf(a+h)+hf(a+2h)+ ... +hf - .
" values of r as lower and upper limits respectively.
(a+(n—-1)h)
Clearly, S is area very close to the area of the region bounded by L | r f
" Ly — sl ]=[red
curve y = f(x), x —axis and the ordinates x =a, x =b. For example =7, ; n 4 J(x) dx

n—»w

b
Hence _[ f(x)dx= Lt S, { Lt (Lj
a n

.2(3]]
r=1 o\ n )|r=np

X - 3. SECOND FUNDAMENTAL THEOREM OF
J' f()dx= Lt > f(a+th) CALCULUS
1 n—»w =

Let F (x) be any antiderivative of f(x), then for any two values of

the independent variable x, say a and b, the difference
n-1 . . . .
_L Z [b - aj ! [a N (b-a) rj F (b)—F (a) is called the definite integral of /(x) from ato b and is
n n n

0
=0

b b
denoted by j £ (x) dx . Thus j £ (x) dx = F (b)-F(a),
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The numbers a and b are called the limits of integration; a is the 4.2  Geometrical Interpretation of the Definite Integral
lower limit and b is the upper limit. Usually F (b)—F (a) is abbreviated

by writing F (x) |

b
Ify = f(x) is continuous and I f(x)dx=0,
4. GEOMETRICAL INTERPRETATION OF THE ¢
DEFINITE INTEGRAL then f'(x) = 0 has at least one real root in (a, b).

5. PROPERTIES OF DEFINITE INTEGRALS

1. if(x) T

=Y

.Itnlr 2. jlf(x) dx = j.f(y) dy

Figure 4.1
Letf: [a,b] = [0, ) be a function, P= {x , X, X,,....,X_} bea
partition of [a,b] and t, € [x_, x] fori=1, 2,....,n Then (see
fig. 4.1) f{(t) Ax,= {{t)) (x;- x, ) = Area of the rectangle with
width Ax and height f(t))

b c b
3. If(x) dx =Jf(x) dx + Jf(x) dx, where ¢ may or may

not lie between a and b.

Hence 2 a
" If(x)dx=jf(a—x)dx
n 0 0
S(f.P)=2f(1:)Ax,
=1 b b
= Sum of the areas of the rectangles with width Ax =x-x_ 3. _[f (x) dx = J.f (a+b-x)dx
and height f(t)) ‘ ‘
Thus, the area A enclosed by the x-axis, the lines x =a, x=b NOTES :
and the curve y = f(x) is approximately equal to S (f,P).
When the width of the rectangles becomes smaller, that is

S 4 _a
f+fa—x 2

when Max {Ax,, Ax,, ..., AX } is small, the sum of'the areas 1.

ct—
Il
()

or S (f, P) is very nearly equal to A. If f is integrable, then

f(x) dx_b-a
f®)+ fla+b-x)

h
S(f, P) converges to j f(x) dx and hence
a

B

O —
|

N

b
Azlf(x)dx 6. [reoax={reoact [ r@a-x dx

Thus, definite integral of a non-negative function f, when
integrable, may be interpreted over [a, b] as the area 0 if f(RQa—x)=—-f(x)
enclosed by the curve y = f(x), the lines x =a, x =b and the

2jf(x)dx if f(Qa—x)= f(x)
0

X-axis.
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10.

11.

12.

13.

T S dx = QI f®dx if f{-x)= f{x)ie.f(x)is even
h 0 if /' (x)=-f(x)ie. f(x)is odd

If f (x) is a periodic function of period ‘a’,
i.e.f(a+x)=f(x), then

(a) Tf(x)dx=nif(x)dx

o [ F9dx=m-1) [ £(x) dx

b+na b

(c) .[ S(x)dx :jf (x) dx, where be R

b+a

) I f(x) dx independent of b.

b

b+na a

(e) _[ f(x)dx = ij(x) dx, wheren €I

b
I££(x) > 0 on the interval [a, b], then I £(x)dx >0.

If f (x) £ g (x) on the interval [a, b], then

j).f(x) dx Sj.g(x) dx

j'f(x) dx

b
< [lr oo ax

If f(x) is continuous on [a, b], m is the least and M is the
greatest value of £(x) on [a, b], then

m(b—a)sjf(x) dx <M (b—a)

For any two functions f (x) and g (x), integrable on the
interval [a, b], the Schwarz — Bunyakovsky inequality holds

j.f(X)'g(X) dx Sijz(X) dx. j.gz(X) dx

.4

14.  Ifa function f(x) is continuous on the interval [a, b], then
there exists a point ¢ € (a, b) such that

If(X) dx = f(c) (b—a), wherea<c<b.

6. DIFFERENTIATION UNDER INTEGRAL SIGN

NEWTON LEIBNITZ’S THEOREM :

If £ is continuous on [a, b] and g(x) & A(x) are differentiable
functions of x whose values lie in [a, b], then

d|"® d d
&{ I f@® dt}d—x[h x)].f[h (X)]—d—x[g x)]. g ]

g(x)

7. REDUCTION FORMULAE
INTEGRALS

IN DEFINITE

b
71 IfI = J.sinrl x dx, then show that I = (n_—lj I,
n
0

3
Proof: 1 = Isin“x dx
0

Y4

I, = [— sin"™" x cos x]OE + | (n-1)sin"*x.cos’ x dx

© b0 | 3

3
=(n-1) J.sin“"2 x . (1-sin” x) dx
0

kg

SR

3
=(n—1)jsm“"2xdx—(n—l)jsin“xdx
0 0

[+(m-1DI=Mn-1I

In = (n__lj In—2
n
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M
i

NOTES
.% .%

1. sin” x dx = | cos"” x dx
0 0

7.2

Proof.

IfI =

=
O n |2

(tanx)"* (sec® x —1) dx

S

ki

S

4
(tanx)" " sec’ x dx — J. (tanx)" " dx
0

{M} »

n-1 0

L
n-2 n—l

1
tan" x dx, then show that I +1 = P

7.3

Proof.

2
If I = jsinmx. cos" x dx, then show
0
m-—1
Tna = m+n Loz

x
j‘cosn X

Il
N\
|
—_—
N—
S e

i%ﬁi

(m-1) sin™?x cos x dx

sin™x . cos" x . cos’ x dx

n+l

(2]

S L

= m_l Im—2n_ m_l Imn
n+1 ’ n+1 ’

(sin™? x . cos” x —sin™ x. cos" x) dx

that
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NOTES :

- m-—1 m-3 m-—>5
1. m,n - =2 N IO,norIl,n

according as m is even or odd.

. 1
sinx.cos" x dx =——

cos" xdxandl, , =
’ n+l

IO,n =

O 0 [ 3
S o [ 3

2. Walli’s Formula

(m-1)(m-3)(m-5)...... (n-H(@m-3)(n-5)...
(m+n)(m+n-2)(m+n-—4)....... 2

when both m, n are even

(m-1)(m-3)(m-95)....... (n-1)(n-3)(n-95)......
(m+n)(m+n-2)(m+n—4).....

otherwise

8. AREA OF PLANE REGIONS

1. The area bounded by the curve y = f'(x), x-axis and the
ordinates x = a. and x = b (where b > a) is given by

A=[lylde=| f()] dx
()  Iff(x)>0V xela,b]

Then A:Jf(x) dx

YA
y=1x)

(9] X - axis X

(ii) Iff(x)>0 Vxe[ac)&
<0 V x € (¢, b] Then

&

A= [ feodx - [ 1) dx

+

jydx j‘ydx

where c is a point in between a and b.

YA
y =fix)

N L,
0 N 2
e

X =

X=g Xx=b

The area bounded by the curve x = g (y), y — axis and the
abscissae y = ¢ and y = d (where d > ¢) is given by

d d
A=[Ix|dy=[lg(y)|dy

YT

g L. y=1

E

4 x=g(y)
y=(..

0 X

If we have two curve y = f(x) and y = g (x), such that
y=f(x) lies above the curve y = g (x) then the area bounded
between them and the ordinates x =aand x=Db (b >a), is
given by

A=j.f(x)dx—j'g(x) dx

ie. upper curve area — lower curve area.

s
% Y=/ )
vd i
/
y=g(x)
X=a x=b
0 X
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4. The area bounded by the curves y =f(x) andy =g (x)  Step 2 : Origin

between the ordinates x =a and x = b is given by If there is no constant term in the equation of the algebraic

curve, then the curve passes through the origin.

c b
A= j J(x)dx+ j g (x)dx, In that case, the tangents at the origin are given by equating
a c to zero the lowest degree terms in the equation of the

. . . . iven algebraic curve.
where x = c is the point of intersection of the two curves. & &

For example, the curve y* = x3 + axy passes through the
Y A origin and the tangents at the origin are given by axy =0
ie.x=0andy=0.
Step 3 : Intersection with the Co-ordinate Axes

) To find the points of intersection of the curve with X-axis,
put y = 0 in the equation of the given curve and get the
corresponding values of x.

(i) To find the points of intersection of the curve with Y-axis,
put x = 0 in the equation of the given curve and get the
corresponding values of y.

@)

Step 4 : Asymptotes

9. CURVE TRACING Find out the asymptotes of the curve.
) The vertical asymptotes or the asymptotes parallel to

In order to find the area bounded by several curves, it is y-axis of the given algebraic curve are obtained by

important to have rough sketch of the required portion. equating to zero the coefficient of the highest power of y

The following steps are very useful in tracing a cartesian in the equation of the given curve.

curvef(x,y) =0. (i) The horizontal asymptotes or the asymptotes parallel to
Step 1 : Symmetry x-axis of the given algebraic curve are obtained by equating
@ The curve is symmetrical about x-axis if all powers of y in to zero the coefficient of the highest power of x in the

. . ation of the given .
the equation of the given curve are even. cquation oL the given curve

(1) The curve is symmetrical about y-axis if all powers of x in Step 5: Region

the equation of the given curve are even. Find out the regions of the plane in which no part of the
curve lies. To determine such regions we solve the given
equation for y in terms of x or vice-versa. Suppose that y
becomes imaginary for x > a, the curve does not lie in the
regionx > a.

@iii)  The curve is symmetrical about the line y =X, if the equation
of the given curve remains unchanged on interchanging x
and y.

(iv)  The curve is symmetrical in opposite quadrants, if the
equation of the given curve remains unchanged when x
and y are replaced by — x and — y respectively.

Step 6: Critical Points

i . dy
Find out the values of x at which = 0.

At such points y generally changes its character from an
increasing function of X to a decreasing function of x or
vice-versa.

Step 7: Trace the curve with the help of the above points.



DEFINITE INTEGRATION, AREA UNDER CURVES

SOLVED EXAMPLES

Let £ (x) be a function satisfying f ~ (x) = £ (x) with Evaluate the following integrals :
f(0) =1 and g (x) be a function that satisfies
f(x) + g (x) = x% Then the value of the integral

3
0 j x* dx
[ /&g dxis ?

.. 2 X
Ul vty

;B
e? 2 e 3 Sol. (i) j de—[—}
== b) e———=

@et+—-3 (b) e=—-2 2
_27 8 19
e’ 5 e’ 5 30303
(C) e+7+5 (d) 6—7—5
. X -1 N 2
Ans. (b) () (x+1)(x+2)_x+1 X+2

Sol. As f(x)=f'(x)andf(0)=1
o [ ——ax=[-logx+ 1| +2log jx +2[]
@, Sy &L ]

fx) = [~ log |4 +2 log 5[]~ [-log 2| +2 log 3[]
=[-log4+2log5]-[-log2+2log3]
=—21log2+2log5+log2—-2log3

=log(f(x))=x+c=>f(x)=¢€"+k

= f(x)=e" asf(0)=1 =—log2+log25—1log9=1log25—1log18
Now g(x)=x>—¢" logé
18

j; f(x)g(x)dx = j; e (x2 - e")dx

xdx /4 _
'[ '[ Evaluate : j sec X ! s%n X dx.
o 1+sin x
1 er 1
[(x —2x+2) X]O—[ 5 j /4 —sinx
0 Sol. = Isecx — dx
0 1+sinx
2 2
—(e-2)-| £ ]2 2 i . .
2 2 2 \/1—smx \/1—s1nx
= Jsecx. — . — dx
0 I+sinx VI-sinx
Using /" (Me'dx =" [ /" (x)= £ )+ f3 () +..+ (1) £,(0) ]
n/4 .
1-sinx

Where f,, f,,... f, are derivatives of first, second ;™ order. = | sec X—l in? dx
- X
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&

n/4

1-sinx
= J sec X dx
COS X

0

n/4
= J- (sec® x —sec x tan x) dx
0

/4 /4
= J- sec’ xdx — J- sec x tan x dx
0 0

=[tan x]J}"* —[sec x]}'*

= (tan E—taln Oj —(sec I sech
4 4

—(1-0)-2-1)=2-+2-

Example—4

1
Evaluate : I5X4VX5 +1dx.
-1

1
Sol. Let]= I5X4VX5 +1dx
-1

Put x’=t so that 5x*dx = dt.

Whenx=-1,t=-1. Whenx=1,t=1.

1
I=|+t+1dt
.[
-1

a2 T 20
_{ 3/2 L_s[(tﬂ) I,

42

2
il 23/2_0 _ Ve,
3[ ] 3

Example—5

/2

- 4
Prove that J /sin ¢ cos’ ¢ do =% .
0

/2

Sol. = J. A/sin ¢ cos’ ¢ do

n/2

- .l‘4/sin¢cos4¢COS¢d¢

/2

- J /sin ¢ (1-sin® ¢)* cosd do

Put sin ¢ =t so that cos ¢ dp =dt.
When¢p=0,sin0=t=t=0.

When ¢=£,sin£=t:>t=l
2 2

1=j\ﬁ(1—t2)2 dt:jﬁ(l-zt%t“)dt

1
=J'(t1/2 _2t52 +t9/2) dt

0
t3/2 t7/2 t11/2
=l —=2—+—-
3/2 /2 11/2];

—t?r L

_z t3/2 _4 7/2 2 tll/Z 1
13 7 11

0

[2 4 2
—_§<1>—7<1>+ﬁ(1)]—[0—0+01

2 4 2

3 7 11

154-132+442 _ 64
231 231
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&

Example— 6

2
Evaluate : I(X—;lj e*dx

Sol. j(xx_zlje*dx ~ [ (l_iz) dx

X X

= jl .efdx —J'%.e"dx

X

= % et —I(—%)exdx—jé.exdx

[Integrating first integral by parts]

Example—7

b
Evaluate : Ixz dx using limit of a sum formula.
a

b
Let I= j x2dx = lim h[(a+h)?+(a+2h)? +..+(a+nhy]

n—o0
a h—0

Sol.

= lim h[(a2+a2+...)+(h2+4h2+ ..... +n2h2)

n—oo
h—0
+(2ah+4ah+...+ 2anh)]
2 3
= 1= lim {nhaz L 2ah"n(n+1) h'n(n+1) (2n+1):|
n—oo 2 6
h—0

Usingnh=b—a, we get :

=

I=lim [az(b—a)+a (b—a)? (1+1J
n—oo n

+(b—a)3%(l+ij (2+iﬂ

I[=a*(b—a)+a(b—a)+

(b—a)’
s @

2, .2
I=(b—a)|a’+ab—a’ +M}

b’ -a’

= Iz—(b;a) a? + b* +ab)=

Example—8

Sol.

1
Evaluate : I| 3x—1|dx
0
We know that 3x — 1|=3x—1,

1
when X 2 3 ie.when3x—120
and |3x—-1|=-(3x-1)

whenx < % i.e. when 3x -1 <0.

1/3 1
[I13x=1]dx+ [[3x—1]dx
0 1/3

1
[13x—1]dx =
0

=1j}—(3x—1) dx + Jl‘ (Bx-1)dx

1/3
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&

Example—-9

35
Evaluate: [ [x]dx where[.]is GIF
0.5

0,0.5<x<1
L1<x<2
2,2<x<3

3,3<x<3.5

Sol.  Here f(x)=[x]=

35

j[x] dx = j[x]dmf[x

e
1

1 2 3 3.5
- jo.dx+j1.dx+j2.dx+ j3dx
0.5 1 2 3

= 0+[x]; +2[x]3 +3[x]3’

=2-1)+23-2)+3(3.5-3)
=1+2+1.5=4.5.

Example—10

Evaluate : dx

nj'z +/sin x
o Vsinx +4/cosx

Sol.

nj'z «/SII’IX
/sinX ++/cosx

Using property — 4, we have :

n/2 B
1< J‘ Jsin(m/2—x) dx

) \/sin (m/2-x%) +\/cos (n/2-X)

i Cos X
T S
o VCOSX ++/sinx
Adding (i) and (ii), we get

ch.Z m nj.Z
'\lSlnX +'\ICOSX 0

]dx+j[x] dx+3f[x] d
2 3

\cosx
sinx +4/cosx

X

(@)

...(ii)

dx

= J' A/ sin X +«/COSX
s sin x +«/COSX

Example— 11

n/2

Prove that J sin 2x logtanx dx =0.
0

/2

Sol. Letl= J sin 2x log tan x dx
0

m/2
I= J- sin 2 (g—x] log tan(g—xj dx

0

/2
= J- sin (1 —2x) log tan (g— xj dx

0

/2
= J. sin 2x log cot x dx
Adding (1) and (2) :
n/2

2= J- sin 2x [log tan x + log cotx] dx
0

/2

= J. sin 2x log (tan x cot x) dx
0

/2

= Isianlogldx=0
0

[-log1=0]

Hence I=0.

(D)

Q)
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Example— 12

Ans.

Sol.

If f(a+b—x)=f(x), then J'b X f(x)dx is equal to

a+b

I f(x)dx

(bba

a+b

j fa+b—x)dx

a+b

(d)

e RACEES
(a0)

b
Let I= L xf(x)dx
b
I=L (a+b—x)f(a+b—x)dx
1=L”(a+b)f(a+b—x)dx—j:xf(a+b—x)dx

1= (@ +b)f (x| xf ()dx

a+b

jf( )dx = zbj:f(a+b—x)dx

Example-13

Sol.

2
Evaluate : J' f(x) dx;

-2

2x—-1,-2<x<1

where f(x)={3x—2 1<x<2

jf(x) dx = jf(x) dx+jf(x) dx
5 ) 1

=J1.(2x—1) dx+j-(3x—2) dx

S[(1-D)-(@+2)]+ K%(@—2@))—@0)40)}}

=(0—6)+(2+1j=—6+§=—1
2 272

Example — 14

Sol.

/2

Evaluate : j J1—sin2x dx.
0

n/2

Let 1= I V1-sin2x dx
0

n/2

= I= I {(sinx —cosx)* dx

0

n/2
= I= I|sinx—cosx| dx

n/4 n/2
= I= I|smx cosx| dx + I (sinx —cosx) dx
n/4
n/4 n/2
= I= j (cosx —sinx) dx + j (sinx —cosx) dx
n/4

= I=[sinx+cos x]g/4 +[—cosx —sin x]:Z

= 1=(%+%—1J+ (-1)-(_%_%J
= 1=242-2
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Example-15

Evaluate : I _* dx.

° 1+cos? x

Sol. Let 1= J' —* &

0 1+cos®x

= 1=j' B . NS

1 1+cos?(m—x)

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

= 21:]%@
14+ cos” x
0
I_EI‘ dx _2n
= 2J 1+cos’x

0

Divide N"and D* by cos?x to get :

2
sec” X

= Iznj z—dx
sec” x +1

Puttanx =t = sec’x dx = dt

[using property — 4]

dx

. 1+ cos? x

...(ii)

[using property — 6]

[sec’x =1 + tan?x]

Forx=m/2,t—>wand forx=0,t=0

dt
= I= J‘ >
2+t
0
b t "
= [=——tan' —

Example-16

Sol.

Evaluate :

&

= X sin (2x) sin [; cos xj dx

2X—T
. . (m
= X sin (2x) sin [2 cos x) dx
Let I:I
2x -1

Apply property — 4 to get

()

. (m—x)sin (2m—2x) sin (gcos (m —x)) dx

= 1=
0

2(n—x)—-m

= (m—X)sin2x sin(;C cos xj dx

2X—T

0

Add (i) and (ii) to get

0

o T
Let Ecosx=t:>—5 sinx dx = dt

n/2

= I = ——??

-n/2

= I= % [(—t cos t)g/2 + (sint)g)

T

]

T
2l = j2sinxcosx sin[gcosx} dx

8 /2
J‘ tsintdt=—2 J.tsintdt
b4
0

..(ii)
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Example—17

Sol.

/2

Evaluate : I log sin x dx.
0
/2
Let 1= J. log sin x dx

= I= J log cos x dx
0

Adding (i) and (ii) we get :

m/2

n/2 n/

()

[using property—4]

..(ii)

/2 .
2= J‘ log (sinxcosx) dx = J. log (sm ZXJ dx
0 0

2

2

= 2I= I log sin 2x dx — jlogde
0 0

n/2

= 2= J.logsinZde—glog2

0

/2
Ilog sin 2x dx
0

Let I, =

Put t=2x = dt=2dx

...(iif)

For X=§,t=ﬂ and forx=0,t=0

= Ilzéj‘logsintdtzg
0

/2
= I = Ilogsinxdx

m/2

Ilog sin t dt
0

[using property—2]

Substituting in (iii) we get :
21=1-n/2log2
= I=-mn/2log2

[learn this result so that you can directly apply it in other
difficult problem]

Example - 18

nn+v
Show that J‘ sinx| dx =2n+1-cosv, where n is a +ve

0

integerand 0 <v <.

nn+v nm nn+v
Let I= I |sinx|dx: J.|sinx|dx+ I |sinx| dx

0 0 nn
[using property — 3]
= I=1+] (1)

Considerl  :
I = “sin x|dx =n “sin x| dx
0 0
[using property and period of |sin x| is 7]
= I :nj.sinxdx
0

[Assinx>0in [0, «t], |sin x| =sin x]

= ] =—ncosx|g :—n[—l—l] =2n

nn+v \'%
Consider L: 1, = j|sinx|dx ~ [Isinx|dx
0

nmn
[as period of |sin x| =]
v .
=1,= IO sinx dx
[as for 0 <x <, sin X is positive]
v
=—cos x|o =1-cosv

On substituting the values of I, and I, in (i), we get
I=2n+(1—-cosv)=2n+1—-cosv.

Hence proved.
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Example-19

Jx
Evaluate i U cos tzdtj
dX 1/x

Sol. Let, f(x)= Lf cos t3dt
d _ 2 Jd _ 1 ' a1
L (FG) = cos (x) .{dx (&)} cos (Xj {dx (X}}
1
= F cosx + cos (;) (Using Leibnitz Rule)
=

d (Vx ) 1 1 1
— J- cos t°dt |= CosX+—cos| — |.
dx WJux 2\/; X X

Example - 20

Find the points of local minimum and local maximum of the

2

X2
t“—5t+4

function Iﬁdt.

0 2+¢t

t -5t+4 t—-1)(t—-4
Sol. Let y= j dt = j( )(t ) at
2 +¢! 2+e

|

For the points of Extremes,

2 2
(x"-D (X2 — 4)] (2x)=0 [using property under point 3]

2+¢e*
5x*+4=0
= x=0or(x—1)(x+1)(x-2)(x+2)=0

= x=0,x=xlandx=+2

= x=0orx*—

f'(x) changes sign from (-) to (+) at x =-2, 0, 2 where as

f'(x) changes sign from (+) to (-) atx=—1, 1
= x=-2,0, 2 are points of local minimum and x=—1, 1 are

points of local maximum.

%’j
Example — 21

Let F : R —> R be a differentiable function having

f)=6, f(2)= ( jThenl jf”:z

dt equals
(2)36 (b)24
(©18 (d)12
Ans. (c)
3
Sol. lim [V g
x—2 Xx—=2

e

i £ 00X 4(E())°

x—2 1
=4 (2)x(f(2))°

Example — 22

If for a continuous function

=L><4><6><6><6=18
48

¢ _ 2 2 T A
[L (f)+x)dx =" —t~, forall t>—r, then is equal

3
to:
@ ® 5
©3 @
ns. (a)

Sol. J‘_’” (f(x)+x)dx =7* -1

Applying Newton-Leibnitz theorem,

)+t =2
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Example—23

Find the sum of the series :

Sol.

Let S=]jml+L+

1 1

n+2

/R

Take 1/n common from the seriesi.e.

S=11ml 1+ 11+ 12+ ....... + 15
e I+— 1+— 1+
n n n
R
=lim —
n-® 1+r/n

For the definite integral,

Therefore,

00 n—o n

. r .1
Lower limit=a= [111_1)11 [;J =lim—=0

r Sn

Upper limit=b = rlllglo (—j =lim —=5

S=—

n n—ow n

1. & 1
lim) ———
nn>e 5 1+(r/n)

5
d
:!ﬁ:[mpuﬂz ~In6-Inl=In6

Example — 24

Ans.

Sol.

1 1 1 1
If § = + + ot , then find
1+\/; 2+\/E 3+\/§ n+\/n_2
lim S, .
n—oo
(a) log2 (b) 2 log 2
(c) 3log2 (d) 41log2
(b)
S 1 1 1

1
= + + +ot
" A4fn 2420 3+44n n+~In*

:2ln(\/;+1)1

=2In2

Example — 25

1f11=j01 2 dx, 12=j; > dx,

L= 2" dxandl, = [ 2% dx

then

@I > ®L>1

©L>1, (dL=1,
Ans. (a)

Sol. ForO<x<l1,

2 3
X" >Xx

2 3
20 > 27
1 2 1 3
j 2 dx>j 2% dx
0 0
S 1>,
2

and for 1 <x<2,x* >x” .. 27 50

ie [27 <[27 =1, <1,
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Example - 26

I, = J :/4 tan"x dx, then g{}o n[l +1 ]equals

Put n=10,
B, =¢e—10e+90FR,

= B, —90R, =9e

(@12 (b)1
(©)w d)0 Example — 28
Ans. (b) Find the area bounded by the curve
Sol I J-m4t " y=x?—5x + 6, X—axis and the lines x =1 and 4.
ol. = an” xdx
o Sol.

/4

Fory=0, we get x>~ 5x+6=0

= x=2,3

I,,=| tan"?xdx . . .
0 Hence the curve crosses X—axis at x = 2, 3 in the interval

/4 /4 [1,4].
LA, = I tan” xdx + j tan" > xdx
0 0 2 3 4
Bounded Area = Iy dx| + Iy dx|+ Iy dx
/4 74
= j tan" 2 x x (5602 x— 1) dx + j tan" "> xdx ! 2 3
0 0
Y H

w4 a2 2 L
=J0 tan" “xsec xdxzjot dt

e

i
n—1 i

‘

(L +1,,)=
1-—

I |~
\
v
5

Lt n(L,+1,,)=1

n—w

Example — 27

2 3
= A=|[ (¢ -5x+6) x|+ I(x2—5x+6)dx‘

Ifforn>1, P, = j(log X)n dx, then P,- 9OP8 is equal to: 1 ’

1

4
(a)-9 (b) 10 [ =5x+6) dx‘

(c)-9e (d10 3

Ans. (c)

P 221 5
Al={ 3 }-5[ > j+[6(2—1)]=g

393 2_ 2
A2=3 2 -5 32 +6(3—2)=—l
3 2 6

o P Cor 1
I

= x(log x)"

e e n—1
I—Iln(logx) -Ill-dx
I

3 a3 2 2
A= 5[ A3 o322
3 2 6

—e—n [x(log x)"! 1 - jf (n-1)(logx)"> dx}

P =e—n[e—(n—1)Pnfz]

5 11 .
+— =—sq. units.
6 6
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Example —29 Y
M
The parabolas y>= 4x and x*= 4y divide the square region
bounded by the lines x =4, y =4 and the coordinate axes.
If S,, S,, S, are respectively the areas of these parts
numbered from top to bottom; then S : S : S.is =
1 2 3 — 0 a > X
(a)1:2:3 b)y1:2:1
(©l:1:1 (d2:1:2
Ans. (c)
Sol. Total area =4 x4 =16 sq.units
Example — 31
ax? 16 o . .
Areaof S; = JO de = 3 =5 Using integration, find the area of the region bounded by:
(71’ 1)’ (O’ 5) and (35 2)

16 16 Sol. LetA(-1,1),B(0,5)and C (3, 2) be the vertices of the
~.8, =16 3 x2= 3 triangle as shown in the following figure :
~8,:8,:8;1s 1:1:1 Y4

BI(0, 5)
A 4,4
0,4 y &9
S,
S, : c3,2)
S3 » X ?,
(4.0) ks
¥ L O M X
2
Example —30 Equation of AB is :
Find the area bounded by the circle x*+ y*= a’. y—1= 5 5 zll) (x+1)
Sol. xX2+y’=a’=>y=x ,/2 x>
Equation of semicircle above X—axisisy=+ /32 — x2 Using y-y, = Y27 x-x )}
XX

Area of circle = 4 (shaded area)
= y—1=4(x+1)

- 4j' Ja?—x? dx = y=4&x+5 (D)
0

Equation of BCis :
2-5
X 32 < I Y_5:3_0(X_0)
:4|:5\] 2—X2 +7Sin_l—:|
ads = 3y-15=-3x
5 = 3y=15-3x
=42 | I |- a2 = =5-x ~(2)
2 (2 Y

Equation of AC is :
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odfin
K 2
y-1= 271 4Y
3—(-D B (0.6)
| [ .
= y—l—z(x+l) 7 0 ARO 7
=  dy-4=x+1
= 4y:X+5 Yr\r

_x,$ .
= y PR (3

Now ar (AABC) =ar (ALOB) + ar (OMCB) —ar (ALMC)

:]1(4x+5) dx+j(5—x)dx—j(%x+%}dx

-1

2 0 2 7P 2 3
= 4i+5x +Hsx-2-| - X—+£x
2 o 2 8 4 |

=[(0+0)—(2—5)]+{(15—%}—(0—0)}

G2-3)]

21 (9+30-1+10 21 48
3| I T T a3 2
2 ( 8 J 2 8

:3+2_6:2—3:E:7.5 Sg. units -
2 2 2

Example — 32

AOBA is the part of the ellipse 9x*+ y?= 36 in the first
quadrant such that OA = 2 and OB = 6. Find the area
between the arc AB and the chord AB.

Sol.  The given equation of the ellipse can be written as

Ais(2,0)and Bis (0, 6).
The equation of chord AB is :

6-0
-0= -2
y 0y X2
y=-3x+6.

Reqd. area (shown shaded)

2 2
=[344-x> dx - [(6-3x) dx
0 0

=3 _%(O) +2sin™ (1)} - [6(2) —%}

=3_2xﬂ—[12—6]

= (31— 6) sq. units.

Example — 33

Sol.

Find the area bounded by the curves y = x*and x*+ y*=2
above X—axis.

Let us first find the points of intersection of curves.

Solving y = x?and x*+ y?= 2 simultaneously, we get :
X2+ x4=2

= ®-1)E*+2)=0

= x’=1and x*=-2 [reject]

= x==*1

= A=(-1,)andB=(1,1)

+1

Shaded Area = j (\/2—){2 —xzjdx

-1
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+1 +1
=f V2 -x? dx—jx2 dx
- - B (4,12)
1 1
:2j V2-x* dx—2J‘x2 dx
0 0
1 v M ;
=2{i V- +Zsin X } —2[% Mot
V2l "3 "

Hence the line (2) intersects parabola (1) in the points
3 3 2 A(-2,3)and B (4, 12).

Reqd. area=area ALMB — (area ALO + area OMB)

4 0 4
:I3X+12 dx — J‘éx2 dx+J‘§x2dx
-2 2 724 04

[ From (2),y = 3X ;r 12}

1[3x? s k)t 3 (X))
2 2 L |43, 43,

=%[(24+48)7(6724)] _[3(0+—J+
4

i3
%
B
I
I .
=1 OJ > X

Example — 34

Find the area of the region included between :

The parabola y = %XZ and the line 3x -2y +12=0

1
Sol.  The given parabola is 4y = 3x% ) [72+18]-[2+16]=45-18

3, =27 sq. units.

ie. y:Zx (1)
Example — 35

Using integration, find the area of the region :

{xy):xk=1<y< ﬁ}

Sol.  The given curves are :

and the given line is 3x -2y +12=0 .. (2)
Putting the value of y from (1) in (2), we get :

3x—2[%x2j+12:0:>3x—%x2+12:0

= 6x-3x+24=0 X +y?’=5
= x2-2x—-8=0 [y = 5—x> = y'=5-x>= x>+ y?=5]
= x-4)(x+2)=0

=4 _ 1-x,if x <1
= x=4,-2. and y= :

x—Lif x>1
. 3 3 .
Puttingin (1), ¥ T4 (4y=12and y T4 (-2)°=3. The reqd. region is shown as shaded in the following

figure :
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y=x-lmeetsx*+y*=5atB (2, 1)
y=1-xmeetsx*+y?’=5atC(-1,2)
y=x-landy=1-xmeetatA(l,0).

Reqd. area =ar. (MCBLM) — ar (CMAC)—ar (ALBA)

:j’ /S_Xz dx—j[(l—x)dx_j(x_l)dx

= 1+§sin'1
2

L3 G 2 fgin! (—
AT R W

5 © S5m 1 .
=——+—X—=——— (. units
2 4 2

sl

ko

2 S (_Lj_z_l
VAR W5 B

dl
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EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Definite Integration

Definite integration by methods of indefinite integration

=

d e
— F(x)=
Let (x) (

sin x

J, x > 0. If I14 zesm"3 dx =
X

F (k) — F(1), then one of the possible values of k is

@16 (b)63
(c) 64 (15
x dt T .
The solution for x of th ti NCErEET
€ solution 1or X o € €quation J:ﬁ ¢ t2—1 12
NE)
@2 (b) 242
©)2 @
/2 de

l 9sin® @+4cos’6

1

=k, then the value of k is :

1

@ 7¢ ®)

1 1
©3 @ 3
The value of T dx T is:

) (1 + x)

1 1
@3 ® 5
(©) 0 (d) oo
“j—za—dx equals to
o (x—a)(x—2a)

(a) ln§ (b) 1n%
(¢) In6 (d) none

10.

/2

x) . .
J. cos’ (EJ sin x dx is equal to
0

T P

(a) 7 m (b) 7 82

(©) E(I—LJ (d) None of these
70 82

1/2
r
For 0<x<—, J cot x d (cos x) equals to

U2
) 7

o B B
(c) 1_2\/5 (d) none
/4 .
J- xsinx o equal to
5 COS X

71 o7l
@33 ® 573
(c) % (d) none

1
The value of the integral I:J-x(l—x)" dx is:
0

@& — O p—
n+2 n+l n+2

()—1 + 1 (d) L

¢ n+l n+2 n+l

—1/2
I [(x+m)’ +cos” (x +3m)] dx is equal to
-3n/2

4 4

T T T
(@) ) (b) 3_2+E

T T
© 2 (d) 5—1
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Properties of Definite Integrals .
16. dx is equal to
'([ a’ cos® x +b° sin® x a
11.  The integral J‘ M dx, equals: , s
0 +-4X. (a) ZE_ (b) _ZE__
ab 2ab
T b
ZIn2 =In2 7’
@ 4 n ®) 8 (c)— (d) none of these
4ab
T I
(c) —In2 (d) zzIn2
16 32 17.  The value of .[ 1+s1nxdx is
Jl+x
12. '[xf(sinx)dx is equal to :
’ @ % () =
4 4
(a) ﬂ'([xf(cosx)dx (b) n!f(smx)dx © % (d) _%

(c) %Tf(sinx)dx (d) JT]Ef(COS)C)dx
’ ’ the integral part of x . Then If(x)dx is:

-1

13.  The value of the integral jx(sin“ xcos* X) dx is @)1 (b) 2
0
1
_2 o ©0 @
@) ®) 105
1007
7 19. '[ ~1—cos2x dx is equal to
(c) - (d) none of these 0
256
log 3 Ve (a) 1002 (b) 5072
14.  The value of the integral log (x +/1+x7 ) dx is
logjm () 20052 (d) 40072
107
(2) log 3 (b) 2 log 3 20. '[ |sin x| dx is equal to
©o (d) None o
15.  If[ ] denotes the greatest integer function, then the integral (@) 18 (b) 20
[3[cosx] dx is equal to: (c) 40 (d) None
T 10 ! .
(a) E (b) 0 21. J.e)” 2] dx ([] denotes GIF) is equal to
0
©-1 @ — (a) 10(e 1) () <
2 10
e’ -1 e -1
(©) (d)
e—1

18.  Let f(x)=x—[x], for every real number x , where [x] is
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i

2. | Oﬁ[xz]dx where [ . ]is GIF is : 28,
@ 2-42 (0) 2442
(©) V2 -1 d 2-2

29.

23.  The integral I\/l +4sin’ %—4 sin % dx equals :
0

(@) 443 - 4—% (b) -4

30.

© 2 -4-43 (@) 443 -4

24, If f(x)=|A

3
,Xx€ R then _[f(x) dx
0

é%ﬁ!
3

2
40X o x +1
I tan™' ——+tan™' dx equals to
x"+1 X

-1

(@) 27 (b) 7
(c) 4r (d) none

In 2x(1+s1nx)d
= 1+cos’x

(a) m/4 (b)
(c)5/4 (d)-3/4

Let function F be defined as F(x) = I | dt x>0 then the

t
e
value of the integral [ :dt, where a> 0, is:
a

(a) e’[F(x)-F(1 +a)] (b)e?[F(x+a)-F(a)]
(c)e’[F(x+a)-F(l+a)] (d) e*[F(x+a)-F(1+a)]

Differentiation of Definite Integrals: Newton leibniz Theorem

equals to
(@9/2 (b) 15/2
©19/2 (d) none
31.
25.  Let y={x}"! where {x} denotes the fractional part of
3
x&[x] denotes greatest integer < x then I ydx=
0
a)5/6 b) 2/3
(a) (b) 0.
(©1 d11/6
26. 'ﬂl +2cosx| dx equals to
0
2
(@) — (b) 7
3
©2 @ Z+23
3 33.

27.  The value of La [x]f (x)dx,a> 1, where [x] denotes the

greatest integer not exceeding X, is
@af@—-{f(D+f2)+...+/([a])}
() [alf@—{/(D+f)+...+f(aD}
(©) [alf([a) - {/(D+f(D)+... +/(@)}
(daf([a)—{/(D+/ D) +... +f(a)}

If f(x Itsmtdt then f'(x) is

(a) cosx+xsinx (b) xcosx+sinx
(c) xcosx (d) xsinx
< dt )
If f(x)—.!. T then f"(x) is equal to
6x(1—5x12) 6x(1+5x12)
@ (b) ———~
(l+x ) (l+x12)
6x(1-5x")
) —— (d) none of these
(1+x12)

If the variables x and y are connected by the relation

y

d2
I /—1 " then o is proportional to
1 zZ

(@) y (b) »*

(c) ¥ (d) none of these
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. 39.  The value of the
34. lim RS Jsm Jrdt is equal to
x>0 x 0
lim ! ! + !
" \/_ Jn? -1 \/n nz—(n—l)2 *
1 2
@ 3 (b) 3
V4 b K
N 2 @7 (b) 3
© 3 @ 3
(©) % (d) none of these
x2
. sec” t dt
35.  The value of lim ——————1is 1 1 1 1
7 Xsmx 40. IfS =|—+ + ..+
Nan» =1 Jan> -4 3n? +2n-1
()2 (b)1
(©)0 ()3 then lim S, is equal to

36. Let f:R — R be a continuous function. Then

' % J; f(x)dx
xlir% , is equal to
TS
(a) 4£(2) ) £(2)
(©) 2£(~2) (d) 2f(2)

Summation of series using integration

1 1 2 4 1
37. lim | — sec’ — +—sec’ — +...+—sec’ 1 equals
1o | n* n’ n’ n

( )lcosecl (b)lsecl
) 2

(c) tan 1 (d) tan 1

2 2

38. lim l+ " -+ " 3 +.....+i is equal to

el R (n+1) (n+2) 8n

3 .
@ ®)

1
(c) 3 (d) none of these

T T
@7 ® ¢

T T
©3 @ 5

41, lim) —e is:

(@) e (b) e~1
(©)1-e (d) e+1

Bounds of definite integrals

SlIl X

42. LetI= J andJ = J COSX —— dx. Then which one

of the following is true ?

2
(@) 1>Zand 1 <2 (b)1>§andJ>z

(C)I<§andJ<2 (d)1<§andJ>2

2 Y 2
43, I,=| e"dr and I,=| log, xdx. Then

(@I >1, (b) I,<I,

(o) L=1, (d) None of these
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e
i

44.

45.

46.

2 X
1:.[ C . Then
I x

2

@) I <e (m1>%-

2

e

e<]<—
© ;

(d) None of these

/4 3 /4 5
11:-[0 tan xa’xandlzzj0 tan” x dx

I= 7!/4ta 12 d I = /4 13 d
;=), tanTxdx [,=| tan xdx then

@1, <L, b1, >1,
©L>I, @I >1,
Lﬁl+2**)d&=

4 b 7
@ (b)
()2 (d) None of these

Reduction formula

47.

48.

49.

/4
If1, = I tan” @ d@, where n is a positive integer, then
0

n(l,,+1,.,) is equal to

n—1

@1 (b) n-1
1
() — (d) none of these
n-1
/2
If a, = J. cot” xdx, then a, +a,,a, +a,,a, +a, arein
/4
(@) GP. (b)A.P.
(c)H.P. (d) None
/4
Let [, = I tan” x dx,
0
1 1 1
then ... are in

L+1, L+1 I, +1,°

(a)A.P.
(c)H.P.

(b) GP.

(d) none

50.

éﬁﬁi

The value of the integral J. smtsrx) _(2k x) dx, when kel,is
o sinx
@ (b)
= b4
Y7
(©0 (d) none of these

Numerical Value Type Questions

51.

52.

53.

54.

55.

56.

57.

58.

59.

£ (37 x ,(1lr  x
'fcos < 2 —cos T+Z dx  equals Jr -

0

Then the value of £ is.

”'r vtan x

- dx equals to
sin x cos x

0

PPN

I 3%’ sinx’dx equals to
0

1 1
If J.cot‘1 (1—x+x2) dx=K. 'ftan‘1 x dx , then K equals to
0 0

/2

If the value of I 3
o I+tan” x

dx is z . Then the value ofk is

6
The value of the integral, ZI dx is:

_x
TVI—X +x
If f(x) and ¢(x) are continuous functions on the
interval [0,4] satisfying

JX)=f(4=x),4(x) +(4-x) =3

and J:f(x)dx:2, then jf(x)gﬁ(x) dx =

/4
then, I f(x) dx equals

-r/4

X' =3x" +7x* —x+1
If f(x)= B

Cos X

to

100
I (x—[x]) dx is equal to

0
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e
i

1.5
60. jx[xz 1dx =3/k , where [ ] denotes greatest integer
0

function. Then the value of & is.

n+l

61.  Suppose for every integer 7, I f(x) dx =n” . The value
4
of [ f(x)dx is
-2

62. If j f(x)dx=4 and ](3— f(x))dx =7 then the value

-1 2

of If(—x) dx is

-1 2
(tan” ) ar
63. lim =—————— isequal to 1/ k . Then the value of k

x>0 x
J. sin \/; dt
0

O C— %,

is.
Area Under Curves

Plotting region and Area under curves

64.  Area bounded by the curve y =x’, the x— axis and the

ordinates x=-2 and x=1 is:

(@) -9 o) -

15 17
() 7 (d) ry

65. The area of the region bounded by the curve

y=x-x",x— axis between x=0 and x=1 is:
@ ® 5
Y% 3

1 5
© @3

66.

67.

68.

69.

70.

71.

72.

73.

The area of the region bounded by the curve y=,/1-cosx

between x=0 and x =7 is:

(a) % (b) 242
© 2 (d) 2

The area of the region bounded by the curve y = xsinx

between x=0 and x=2mnis:

(@7 (b) 27

(c) 3z (d) 4x

Area of the region bounded by the curve y*> =4x,y—

axis and the line y =3 is:

9
@2 ®)

9 9
©3 @

The area enclosed between the curve y = log (x + ¢) and
the coordinate axes is

(@)2 (b)1
©4 3

The area bounded by the curves y = In x, y = In [x],
y=|mx|andy=|n| x| is

(a) 4 sq. units (b) 6 sq. units

(c) 10 sq. units (d) none of these

The area of the region bounded by the curves y = [x—1|and
y=3—-[x|is

(a) 3 sq. units (b) 4 sq. units

(c) 6 sq. units (d) 2 sq. units

The area enclosed between the curves y*=x and y = [x| is
1 oL

@ ¢ (b) 3
2 d

© 3 @

The area bounded between the parabolas x> = % and

x? =9y and the straight line y = 2 is.
(a) 2032 (b) ——

2072
3

(©)
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74.

75.

76.

77.

78.

79.

80.

The area (in square units) bounded by the curves

y=\/§, 2y —x+3=0, x-axis and lying in the first
quadrant is

@9 (b)6

27
©18 @ 5

The area of the region described by
A={(x,y):x*+y*<1land y’<1—x}is

T 2 n 4
@573 ®3*3
n 4 n 2
©373 @373

LetA= {(x,y) : y*<4x,y-2x>-4}. The area (in square
units) of the region A is

()8 (b)9
(c)10 (d11

The area of the circle x* + y* = 16 exterior to the parabola

Y =6x is:

() g(47r—\/§) (b) ?(47”\/5)

© %(871'—\/5) ) §(8n+\5)

The area between the curves ¥ =¢0sx and the line

y=x+1 in the second quadrant is —
(@)1 (b) 2
(c)3/2 (d)1/2

The area bounded by the curves y =sinx, y =cosx and

¥ — axis in first quadrant is —

(@) 2-1 (b) V2
(©) V2 +1 (d) None of these

The area bounded by y=x>—4 andx+y=21is

75 100
(@) i (b) r
125 150
© % (d) 6

81.

Smaller area enclosed by the circle x* +y*> =4 and the
line x+y=21is:

(@) 2(7-2) (b) 72

(©) 27 -1 (d) 2(z+2)

Numerical Value Type Questions

82.

83.

84.

85.

86.

87.

88.

89.

90.

The area between the curves y=tanx, y =cotx and

x — axis in the interval [0,71/ 2] is log k . Then the value

of k is.
If 0 < x < 7 ; then the area bounded by the curve y =x
and y=x+sinx is —

The area bounded by the curves : y* = 4a(x + a) and

y*=4b (b—x)is % (a+b)~/4ab . Then the value of k is.

Ifthe area ofthe region {(x,y) : x> <y <[x|} is 1/k sq. units,
then the value of k is

If the line y = mx bisects the area enclosed by the lines

3
x=0,y=0,x= 5 and the curve y =1 + 4x — x?, and the

value of m is equal to 13/k. then the value of k is

If the area enclosed between the parabolas y* = 4ax and

x*=4by is % , then value of ab is

2 2
X
AOB is the positive quadrant of ellipse —2+b—2=1;
a

where OA=a, OB =b. Area between arc AB and chord AB

(7-p)
q

of ellipse is ab , then p + q equals

If the area bounded by the parabola x> = 4y, the x-axis and
the line x =4 is divided into two equal areas by the line
x = o, and the value of auis (32)"%, then the value of k is

The value of m for which the area included between the

2
curves y>=4ax and y =mx equals a? is
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&

EXERCISE - 2 : PREVIOUS YEAR JEE MAIN QUESTIONS

Definite Integration

1.

The integral

dx is equal to: (2015)

} log x?
> logx® +log(36—12x +x%)

@1 (b)6
(©2 4

2
cos
The value of [" Zdx,a>0 is

T 1+a*

(2015/Online Set-2)
(@n (b)ar
() m/2 (d2n

If 2_‘.(:tan7l xdx = .[;cotfl (1— X+ xz)dx,

then I; tan™' (1 —x+x? )dx is equal to :

(2016/Online Set—1)

(a)log 4 (b) g+log2

(c)log2 (d) g—log4

The value of the integral

i [x2]dx

j[[x2—28x+196]+[x2]

> where [x] denotes the greatest

integer less than or equal to x, is :

(2016/Online Set-2)
@6 (b)3

1
©7 @3

5.

For x eR,x # 0, if y(x) is a differentiable function such
X X

that xJ y(t)dt=(x+1) jt y (t) dt, then y(x) equals :
1 1

(where C is a constant.) (2016/Online Set-2)

1 1

C — Cc —
(@—e* (b) w¢e*
X X
L 1
©—e* (d) Cx’ e
X
3n
. rodx
The integral I is equal to: (2017)
* 1+cosx
1
(a)-2 (b)2
(c)4 (d)-1
4 8cos 2x
The integral j dx equals :
= (tanx +cotx)
12
(2017/0Online Set-1)
15 15
@ 728 ®) 4
13 FRLED
©3; @ 356
If _[2 dx = K then k is equal to:
oy 3 k+5 quatto:
(x*=2x+4)?
(2017/Online Set-2)
@1 (b)2
(©)3 (d)4
i
The value of f sin’ Xdx 1st (2018)
T 1+2*
2
b 0
OF OF

n
© 3 (d4r
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10.

11.

12.

13.

The value of the integral

i
sin4x[l+log[2 S}nxjj dx is
2-sinx

— 3

2
(2018/Online Set-1)
@0 (b) 2
. 4
2n 4 7
©3 OF
3n
4
The value of integral '[ —dx is:
- I+sinx
4

(2018/Online Set-2)

() T2 (b 7(~2-1)

© g(\/iﬂ) (@ 2n(~2-1)

1
2
If I, :Ie_x cos” xdx, I, =J‘e’x cos” xdx and
0 0

1
3
L :Je_x dx; then:
0

(2018/Online Set-2)

(@ L,>L>1, (®) L>1 >

© L>1,>], d) I,>1,>1,

If £ (x)= ] t(sinx-sint)dt then:
(2018/Online Set-3)
(a) £ (x)+£"(x)=sinx
(b) £ (x)+£(x)- £ (x) =cos x
(c) £(x)+1(x)=cos x - 2x sinx

(d) £""(x)-f"(x)=cos x - 2x sinx

14.

15.

16.

17.

18.

If f(x)= 27XCOSE g g(x)=log, x,(x > 0) then the
2+ xcosx

— N

g(f(x))dx is:

value of the integral

R

(8-04-2019/Shift-1)
(b) log, e

(d) log,1

(a) log, 3
(c) log, 2

X

Let f(x)= j g(t)dt, where gis a non-zero even function.
0

If f(x+5)=g(x), then jff(l)dt equals :

(8-04-2019/Shift-2)

X+5

@ | gl by [ g(r)ar

(©) ZJ g(t)dt (d) SJ g(t)dt

1
The value of the integral J'xcot’1 (1 -x"+ x4)dxis :
0
(9-04-2019/Shift-2)

(a)E—lloge 2

T
T log 2
2 2 (b) 3~ o8

) E—llogeZ

T
T log 2
©7 e 4 2

Iff:R—>Ris a differentiable function and

2)=6 1imf(f) 24t 5. Shi
f(2)=6,then lim } —2)s7 (0-04-2019/5hift-2)

(a) 241'(2) b)2/'(2)

(©0 (d)12f'(2)

2z
The value of J. [sin 2x(1+cos 3x)}dx , where [ ] denotes

0

the greatest integer function, is: (10-04-2019/Shift-1)
(@) 7 (b) -7z
(c) 27 (d) 27
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sz

20.

21.

22,

23.

(2]1)1/3

——+ — i is equal to:

(10-04-2019/Shift-1)

3, 43 3 4 N4
@502 -5 (b) 5(2)

3,45 4 4, \34
Z(2)" -2 Z(2
©5(2) -3 @ 3(2)
r 2 4
The integral Lf sec? x cosec3 xdx is equal to:
6

(10-4-2019/Shift-2)

52 4 1
(a) 36 — (b) 3° -
7 5 51
(c) 36 — (d) 3°-3°
T cotx .
If Iz—dx =m(m+n), then m. nis equal to
0 cotx + cosecx

(12-04-2019/Shift-1)

1
@~ O

1
©5 (@-1

Let f: R — Rbe a continuously differentiable function

such that f(2) =6 and f'(2) :ﬁ.

If J’Gf(x) 4r°dt =(x—2)g(x), then lxlilgg(x) is equal to

(12-04-2019/Shift-1)

A value of a such that

a+l dx

-cl:(x+a)(x+a+1)=10ge(§j s

(12-04-2019/Shift-2)

1
(@-2 ®) 5

1
(@—5 (d)2

24.

25.

26.

27.

28.

ko

The value of J'| cosx |’ dx is: (9-01-2019/Shift-1)

0

0 b i
@) ®) 3
2 =
(c) 3 (d) 3
/3 9
I _ant  gg-1- (k >0) then the value of k
o «2ksecd
is: (9-01-2019/Shift-2)
4 b 1
@ (b)
()1 (d)2

b
Let [ = I (x4 —2x? ) dx . If 1 is minimum then the ordered

pair (a, b) is:

(a) (0,\/5)

(10-1-2019/Shift-1)

(b) (2,0}

© (v2.-2) @ (~2.42)

X

If J.f(t)dtzxz +j.t2f(t)dt, then f'(1/2) is

0

(10-01-2019/Shift-2)

24 18
(@55 (M;g

4 6
(@g (@55

/2 dx
The value of I

o [x]+[sinx]+4

greatest integer less than or equal to t, is:
(10-01-2019/Shift-2)

, where [t] denotes the

1 1
(a) 5(772' +5) (b) 6(772'—5)

3 3
(c) 2—0(47z—3) (d) E(47r—3)
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sz

29.

30.

31.

32.

33.

2

. t osin’x
The value of the integral J.ﬁdx (where [x]
2| =

[ﬂ } 2

denotes the greatest integer less than or equal to x) is :
(11-01-2019/Shift-1)

()0 (b) sin 4
()4 (d)4—sin4
/4 dx

The integral

equals :
/6 q

sin 2)c(tan5 x+cot’ x)

(11-01-2019/Shift-2)

o= )
ol )

Let fand g be continuous functions on [0, a] such that

f(x)=f(a—x) and g(x)+g(a—x)=4then

1 (1
(a) Z—Otan [mj

T
© 0

a

If(x)g(x) dx is equal to

0

(12-01-2019/Shift-1)

(@) 4] f(x)dx DIV

(© 2f, S (x)dx (@) -3[ ()

e 2x x
The integral J{(E) —(E) }loge x dx is equal to
e X

(12-01-2019/Shift-2)

lim| ——+— " " +1 i 1
e t— t
o\ > +17 n+2° n’ 43 5p 1S CquaLto

(12-01-2019/Shift-2)

(2) % (b) tan™ (3)
© = (d) tan”' (2)

34.

3s.

36.

37.

38.

39.

ko

2
The integral JHX —1|—x|dxisequal to :
0

(2-9-2020/Shift-1)

Let [t] denote the greatest integer less than or equal to t.
2
Then the value of L [2x—[3x]|dxis.....c......... .

(2-09-2020/Shift-2)

j | 7—| x || dx is equal to : (3-09-2020/Shift-1)

2

(@) 7 Ok
a il
2
(©) 2’ (d) 2
2
If the value of the integral J~1/2x— dx is E, then

kisequal to : (03-09-2020/Shift-2)

@) 243+ (©) 32+
(©) 32 -n (d) 23 -
Let f(x) = J- Jx 3 dx(x 2 0) Thenf(3)—f(1)isequal
(1+x)
to: (04-09-2020/Shift-1)
1.3 1 3
@ Oy
(C) _£+l+£ (d) £+l_£
12 2 4 12 2 4

Let f (x) =[x — 2| and g (x) = f (f(x)), x €[0, 4]. Then

3
Io(g(x) —f(x)) dx is equal to: (4-09-2020/Shift-1)

1
@ ®)0

3
©1 @3
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40.

41.

42.

43.

44.

Let f be a twice differentiable function on (1, 6). If
f(2)=8,f(2)=5,f(x)=z1 and [f"(x)=4 for all

xe(1,6) x e (1,6)then : (04-09-2020/Shift-1)

(@) f(5)+1(5)=28 (b) /'®)+f"(5) <20
(c) f(5)<10 (d) f()+1(5) <26
The integral

/3
'[ tan® x.sin” 3x (2sec’ x.sin’ 3x + 3 tan x.sin 6x) dx
/6

is equal to: (4-9-2020/Shift-2)
9 b 1

OF ()75
1 ol

© 5 @ 15

Let {x} and [Xx] denote the fractional part of x and the
greatest integer < X respectively of real number x. If

I{x} dx, I[x] dx and 10(n? - n), (n eN,n> 1) are three
0 0

consecutive terms of a G.P., thennis equal to ..............

(4-9-2020/Shift-2)

T
_
The value of Snl+ QSinx o is:
2

(5-09-2020/Shift-1)

s s
Ok ®;

3
Ok @

101

If I, =J.;(1—x50)100 dx and I, =I;(1—x50) dx such

that I, = al; then o equal to : (6-09-2020/Shift-1)

5050 ) 5050
@ 3049 ®) 031

5051 4 3049
© 5050 @ Sos0

45.

46.

47.

48.

49.

2
The integral .[ex.xx (2+log, x)dx equal:
1

(6-09-2020/Shift-2)
(a)e(4e—1) (b)e(de+1)
(c)4e’—-1 (d)eRe-1)
If fla+b+1—x) = f(x) Vx where a and b are fixed positive

b .
real numbers, then L x(f(x)+f(x+1))dx is

1

(a+b)

equal to (7-01-2020/Shift-1)
b+l

®) [ f(x+1)dx

a+l

b-a
(a) j f(x)dx
a—1

b+l
() j f(x)dx

b-1

() J f(x +1)dx
a-1 a+l

The value of o for which 4aJ‘ZI e Max=5,is:

(07-01-2020/Shift-2)

(a) log, 2 (b) log, 2

! (ij a) lo (i)
(c) log, 3 (d) log, >

If 6, and 6, be respectively the smallest and the largest

values of 0 in [0, 27)— {7} which satisfy the equation,

2cot’ §———+4=0 then J”Qz cos’30d8 is equal to
sin 4
(07-01-2020/Shift-2)

2z by =
(a) 3 (b) 3

£+l o=
(© 376 (d) 9
If 7= Iz dx , then:

'V2xd —9x® +12x+ 4

(8-01-2020/Shift-2)

1 1 1 1
<<= —<P<—
@% 2 5=ty

1 1
—<*<=
(d) 16

1 1
—<I?P<—
©73 8 9
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54. If [x] denotes the greater integer less than or equal to

8
50.  The value ofj xsin XS

0 SlIl X+COoS X

dx is equal to:

e I

(9-01-2020/Shift-1) X, then the value of the integral = ] [[x]—sin x}dx is
(a)2n (b)4n 2
(c)2m (d)m equal to ? (20-07-21/Shift-2)
a)0 b
51.  Ifforallreal triplets (a,b,c), f(x)=a+bx +cx’ ® (&) =
()1 (d) =
then J-f dX is equal to: (9-01-2020/Shift-1) g
55. Letg(t)= Icos(§t+f(x))dx,where
B
1
(a) 2[3f(1) + 2f(2D
f(x)=log, (x +x’ +1),x € R . Then which one of the
1 following is correct ? (20-07-21/Shift-2)
) 5(f(o) + f j
(a) g(1)+2(0)=0 (b) g(1) =~2¢(0)
1)=g(0 d) v2g(1)=g(0
© %[f(l)+3f j © g(1)=¢(0) () V2g(1) = g(0)
56. If f:R — R is given by f(x)=x+1, then the value of
1
) —[f(O) )+ 4f( D
5(n-1
6 liml{f(0)+f(£J+f(QJ+ ...... +f[MJ:|, is:
o n n n
1
52.  The value of the integral I log, (\/1 —X+VI+x ) dx is (20-07-21/Shift-2)
e
_ - 3 7
equal to: (20-07-21/Shift-1) (a) 5 (b) 5
(a) 210g62+E—1 (b) llog62+E—é 5 1
4 2 4 2 ©) > d) =
2 2
(c) 2log, 2+ g _% (d) log, 2 +g -1 57.  Ifthereal part of the complex number
1
53. Let a be a positive real number such that (1-cos@+2isin®) ' is 5 for 0 €(0,7), then the value

J.a ¢ dx =10e -9 , where [x] s the greatest integer less o
0 of the integral JO sinx dx is equal to ?
than or equal to x. Then a is equal to: (20-07-21/Shift-1)

(20-07-21/Shift-2)
(a) 10+1log, 3 (b) 10—1log, (1+¢) (@2 (b)_1

(c) 10+1log, 2 (d) 10+log, (1+e) ©0 @1
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58.

59.

60.

61.

Let f;[O,oo) - [0, ) be defined as f

)=JI¥ley

Where [x] is the greatest integer less than or equal to x.
Which of the following is true ? (25-07-21/Shift-1)

(a) fis differentiable at every point in [0,0)
(b) fis continuous everywhere except at the integer points

in [0,00)

(c) f is continuous at every point in [0,00) and
differentiable except at the integer points.

(d) f is both continuous and differentiable except at the

integer points in [0,00).

5n/24
" dx

The value of the definite integral ——— i3
& n;[4 1+3/tan 2x

(25-07-21/Shift-1)

I I
@ Tg b) 3

T T
©% @15

The value of the definite integral

dx
(l+e”"”)(sin4 X +cos’ x)

isequal to :

aln—la

(27-07-21/Shift-1)

T by -~
(a) NG b) =
T n
(©) 2 © =5
1& (2J—1)+8n

The value of iM— n Zm is equal to:

(27-07-21/Shift-1)

(b) 3+2log, (%}

(@) 2-log, @

(c) 1+2log, (%J (d) 5+log, (%J

62.

63.

64.

65.

66.

67.

Let the domain of the function (27-07-21/Shift-1)
£(x) = log, log; (log, (18x ~x*~77))) be (a,b).
Then the value of the integral

Sll’l X

m'—.c‘

dx is equal to.
s1n X +sin’ a+b—x )

It J.On(sin3 X)efsinzxdx :a_%J'OI\/?etdt, then o+ is

equal to (27-07-21/Shift-2)

It l(iiz“ sin® x dx = an’
ENE R FP
e
greatest integer less than or equal to X, then the value of
o is: (22-07-21/Shift-2)

o € R, where [x] is the

(a) 100(1—e) (b) 200(1-¢™")

(c) 150(e™" 1) (d) 50(c—1)

1
The value of the integral J log (X +Vx%+1 ) dx is:
|

(25-07-21/Shift-2)
@1 ()0
(©)-1 )2

X

[(5+—t)dt, x>2

Iff(x)=13 (25-07-21/Shift-2)

5x+1, x<2

(a) f (x) is not differentiable at x =1

(b) f(x) is continuous but not differentiable at x =2
(c) f(x) is not continuous at x =2

@f (x) is everywhere differentiable

The function f(x), that satisfies the condition

n/2

f(x)=x+ [ sinx-cosy f(y)dy,is (01-09-21/Shift-2)
0
(a) x+(m—2)sinx

(b) x +§sin X

(©) x+§(n—2)sinx (d) x+(m+2)sinx
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sl
K 2
. s x+[x] »
68. If the value of the integral J‘? dx =ae +p, where RE 1
eX X _\/E 2 2 P
0 x+1 x—1 .
73.  The value of J. ) + 1 -2 dx is:
o, BeR,50+68=0, and [x] denotes the greatest % x x
integer less than to x, then the value of (o + B)2 is equal
to: (26-08-21/Shift-2) (26-08-21/Shift-1)
(2)36 (b) 100 (a) log, 4 (b) log 16
(016 (d)25
(©) 4log, (3 +2J§) (d) 2log, 16
2 1+5sin2
69. Thevalucof ||~ |dx s (26-08-21/Shift-2)
AUTEES L Jxdx
2 74.  The value of the integral '[ is:
o (1+x)(1+3x)(3+x)
3n T
(a) - (®) By (27-08-21/Shift-2)
3n Sm T \/g TC \/5
- d) — Ny oN2 o N2
© 5 @73 (a)g[l 2} ®) 4"
70 T log, X’ dx is equal t
. is equal to:
o log, x” +log, (x> —44x +484) a nf, NE) xf, NE)
Clitary @'
(27-08-21/Shift-1)
(@) 10 (b)8
75.  Let [t] denote the greatest integer <t . Then the value
(©6 s
1
2)? 2\" of 8. 2x |+[x|)dx is ?
1. I U, =(1+i2]{1+2—2J [1+“—2j , then I%([ Fie)
n n n
. (31-08-21/Shift-1)
lim (U, )»* is equal to: (27-08-21/Shift-1)
76, 1f x¢(x) = [ (3¢ =2¢"(t))dt,x > =2, and ¢(0) =4,
4 4
@3 ® 3 then, ¢(2)is ? (31-08-21/Shift-1)
© g ) i 71.  If [x] is the greatest integer <X, then
e 16
2
R . nZI(Sin Ej(x —[x])[x] dx is equal to:
72.  The value of lim—3> g7 s (26-08-21/Shift-1) oL 2

sen “dn? 4+
(@) tan” (4) (5 tan” (4)

(©) 5 tan” (2) (@ ytan” (4)

(31-08-21/Shift-2)
() 4(n—1) (b) 2(n-1)

(c) 2(n+1) (d) 4(m+1)
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78.

79.

80.

81.

82.

Let f be a non-negative function in [0, 1] and twice

differentiable in (0,1). If
[Py1=(£ () de=["f(t)t,0<x <1 and

1
S(0)=0, then lim—5 |£(t)dt:  (31-08-21/5hife-1)
0

x—=0

(a) Equals 1 (b) Does not exist

1
(c) Equals 5 (d) Equals 0
I (sin Ji ) dt

lim £ is equal to (24-02-21/Shift-1)
X—> X

L b)0
@ T3 (b)

2 N
©3 @ 3

If J(|X| +[x —2[)dx =22,(a > 2) 40.and [x] denotes the

-a

greatest integer <x, then ](x+[x])dx is equal to

(24-02-21/Shift-1)
Let f(x) bea differentiable function defined on [0,2] such

that f'(x)=f"(2-x) for all x€(0,2),f(0)=1 and

2
f(2)=¢’. Then the value of Jf(x)dx is
0

(24-02-21/Shift-2)

@2(1-¢)
(©2(1+e?)

(b)y1-¢?

(dy1+¢?
3

The value of the integral J[Xz —2x —2JdX, where [x]
1

denotes the greatest integer less than or equal to X, is
(24-02-21/Shift-2)

b) 2-3-1
(d) —2-3+1

(a) =5
(c) -4

83.

84.

85.

86.

87.

The value of fl xze[X ]dx, where [t] denotes the greatest

integer <t, is: (25-02-21/Shift-1)

1 e+l
@ 35 (b) 5~
e—1 e+l
© 5 @ 3

If I, = |cot" xdx, then (25-02-21/Shift-2)

B A

@ L, +1,,(1, +1,)°,1, +1, arein GP.

(b) ! ! ! are in A.P.

L+, T+1 T, +1,

1 1 1 .
(©) , , arein GP.
L+I, L+L I,+I,

(d I, +I1,,I, +1,,I, +I, areinA.P.

. 1 n n n .

lim | —+ >+ >+t 5| 18 equal

ol 0 (n+1)” (n+2) (2n-1)

to: (25-02-21/Shift-2)
) (b) -

@73 4
1 d)1

©7 @

The value of .2”3)(2 -3x —6| dx is:
-2

(25-02-21/Shift-2)

Zc

The value of j 1 (26-02-21/Shift-1)

2
08" X , .
—dx is
+3

s
(@) 2r (b) >

s
(©) 4n @7
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100 94.

88.  The Value of ZJH 1e"’[‘]dx where [x] is the greatest
n=1 -

integer <x, is (26-02-21/Shift-1)
(a) 100(e—1) (b) 100(1 +¢)
(c) 100(1—e) (d) 100e
89. The value of the integral I |sin 2x| dx is . 95.
0

(26-02-21/Shift-1)

. tlog, t 1 .
90. For x>0,if f(x)= “—dt, then f(e)+f|=| is
(0= [ en e[
equal to: (26-02-21/Shift-2)
1
@1 ®3 96.
(©) 0 (d) -1

1
91. If I =J‘xm’1(l—x)“71dx, for mmn=>1 and
0

1 m-1 -1
X +X
P
m+n m,n,
0 (1 + X)

(26-02-21/Shift-2)

92.  Ifthe normal to the curve y(x)=

O Sy 4

(2t -15t+10)dtata

point (a, b) is parallel to the line x +3y =-5,a > 1, then
the value of |a + 6b| is equal to
(16-03-21/Shift-1)

93.  Let f:(0, 2) > R be defined as

f(x)=log, (1+tan(n7f(D , 98.

.2 1 2
Then hm—(f(—j + f(_j Tt f(l)j isequal to

(16-03-21/Shift-1)

aeR , then a equals . 97.

Let f:R —> R be a continuous function such that
8

f(x)+f(x+1)=2, forall xeR.If I, = [f(x)dx and
0

3
I, = Jf(x)dx , then the value of I, +2I,is equal to

-1

(16-03-21/Shift-1)

Let P(x)=x”+bx+c be a quadratic polynomial with

1
real coefficients such that J.P(x)dx =1 and P(x) leaves
0

remainder 5 when it is divided by (x —2). Then the value of

9(b + ¢) is equal to (16-03-21/Shift-2)
(@11 (b)9
(©7 (d)15
. . 10[x]e™!
Consider the integral 1= IO ——dx where [x] denotes
e

the greatest integer less than or equal to x. Then the value

of I is equal to : (16-03-21/Shift-2)
(a) 9(e—1) (b) 9(e+1)
(c) 45(e+1) (d) 45(e—1)

Which of the following statements is incorrect for the

function g (a) for o € R such that

glo)=[—2 X 4x (17-03-21/Shift-1)
COos™ X+ S X

A —

1
(a) g(ot) has an inflection point at & = )

(b) g( oc) is a strictly decreasing function
() g(oc) is a strictly increasing function

(d) g(ot) is an even function
If represents the greatest integer function, then the value

F
of [ [ [[¥*]-cosx Jdx s .............. :

0

(17-03-21/Shift-1)
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99.

100.

101.

102.

103.

Let f:R—>Rbe defined as f(x)=¢ " sinx. If

F:[0,1]—> R is a differentiable function such that

F(x) = jox f (t) dt, then the value of

J: (F'(x) + f (x)) €" dx lies in the interval

(17-03-21/Shift-2)

50 31 27 329

@ 360" 360 ®) 360" 360

B3 35 3%

© 1360 360 @ 1360° 360
10 [Sin 27‘cx] 1

If the integral I dx =ae™ +Be 2 +7, where

0 eX*[X]

a, B, y are integers and [x] denotes the greatest integer

less than or equal to X, then the value of .+ + y is equal

to: (17-03-21/Shift-2)
(@)0 (b)20
(©) 10 (d)25

LetI, = Lexlg (log| x|)" dx, where n e N.If

(20)I,, = al, + B;, for natural numbers o and 3, then

o—f equalsto....... . (17-03-21/Shift-2)

Let f(x) and g(x) be two functions satisfying

f(x2)+g(4—x):4x3and g(4—x)+g(X)=0, then the

4
value of j £(X2) AX S vovrrerrenns . (18-03-21/Shift-1)

4

Let g(x) = jox f (t) dt, where fis continuous function in [0,

3] such that %Sf(t)slfor all te[0,1] and

1
0<f(t)< > forall t € (1, 3]. The largest possible interval

in which g(3) lies is: (18-03-21/Shift-2)

3
o 5]
1
@[3

@[1,3]

|
(© [57 2}

104.

Let P ( X) be areal polynomial of degree 3 which vanishes

at x =—3. Let P(X) have Local minima at x =1local

1

maxima at x =—1 and '[ P (x) dx =18, then the sum of all
|

the coefficients of the polynomial P(x) is equal to

(18-03-21/Shift-2)

Area Under Curves

10sS.

106.

107.

108.

The area (in sq. units) of the region described by

{(x,y):y*<2xandy>4x— 1} is: (2015)
15 9

@5 ®) 33
7 S

© 3 (d) o7

The area (in square units) of the region bounded by the
curvesy +2x*=0and y+3x?=1, is equal to :

(2015/Online Set-1)

1 3
@3 ®)

3 4
©3 @3

The area of the plane region bounded by the curves
x+2y*=0and x +3y?= 1 is equal to

(2015/Online Set-2)

4 5
@3 b)

1 2
©3 @3

The area (in sq. units) of the region (2016)

{(x,y) :y? >2xand x* +y? <4x,x >0,y > 0}

is:

@73 (b) n—¥
242 4
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109.

110.

111.

112.

The area (in sq. units) of the region described by
A={(x,yly=x"-5x+4,x+y>1,y<0} is:
(2016/Online Set-1)

7 19
(@) 5 (b) 5
13 17
(©) 3 (d) 3

The area (in sq. units) of the region

{(X,y):x>0,x+y<3,x’<4yandy < 1 ++/x }is:
(2017)

59 2
@5 ®) 3

7 5
©3 @

The area (in sq. units) of the smaller portion enclosed

between the curves, x>+ y?=4 and y*=3x, is :

(2017/Online Set-1)

1

L.rm 1, 2n
@55%3 ) 5*3

LI 1
Let g(X)=COSX2,f(X)=\/;, and OL,B(OL<B) be the

roots of the quadratic equation 18x> —9nx+n> =0.

Then the area (in sq. units) bounded by the curve
y =(gof )(x) and the lines x =o,x =B and y=0, is:
(2018)

(@) %(\5—1) (b)%(\/g—l)

© %(«/5+1) ) %(ﬁ—ﬁ)

113.

114.

115.

116.

117.

ar%:, "

The area (in sq. units) of the region
{xeR:xZO,yZO,ny-2 and ny/;} is :

(2018/Online Set-1)

13 8
@5 b) 3

10 03

© 5 @ 3

If the area of the region bounded by the curves,

y=x% y=land the linesy=0andx=t (r>1) is 1 sq.
x

unit, then t is equal to : (2018/Online Set-3)

3

3 4
OF () 5

2

3 2
©3 @ e
The area (in sq. units) of the region

A={(x,y)eRxR|OSxS3,OSyS4,y£x2+3x}is

(8-04-2019/Shift-1)

53
(a) 6 ()

59 26
© > @ 5

Let S(a) = {(x,y): y¥*<x,0<x <o} and A(a) is area of the
region S(a). If fora A, 0 <A <4,A(L) : A(4)=2:5, then A
equals : (8-04-2019/Shift-2)

4 2%
(a) 2(;) (b) 2(;]

2% 4%
() @4
The area (in sq. units) of the region

A={(x,y):x’ <y<x+2}is:  (09-04-2019/Shift-1)

10 02
@ ®) 5
31 o3
© @
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e

i

118.

119.

120.

121.

122.

The area (in sq. units) of the region

2
A= {(x, »): y? <x< y+4} is:  (9-04-2019/Shift-2)

53
@ 3 (b)30

(c)16 (d)18
The area (in sq. units) of the region bounded by the curves
y=2%andy= |x+ 1| , in the first quadrant is:

(10-4-2019/Shift-2)

3 3
In2+— =
(a) 2+ ®) 5
1 31
©3 @3 2
If the area (in sq. units) of the region

{(x,y):y2 S4x,x+y$1,x20,y20}isa 2+b, then

a—bisequalto: (12-04-2019/Shift-1)

10
(@) 3 (b) 6

8 2
© 3 (d) 3

If the area (in sq. units) bounded by the parabola

1
y* =4Ax and the line y=Ax,A>0 is 5 then 7 s

equal to (12-04-2019/Shift-2)
(@ 26 (b)48
(c)24 (d) 443

The area of the region

A={(x,y):0<y<x|x|+land-1<x <1} in sq. units

is: (09-01-2019/Shift-2)
2

(@) 3 (b)2

(©) 3 (d 3

123.

124.

125.

126.

127.

K 2
If the area enclosed between the curves y =kx* and
x =k’ (k > 0) , 1s 1 square unit. Then k is:

(10-1-2019/Shift-1)

e i

(@) > (®) NE]
2

©) 3 (d) B

The area (in sq. units) of the region bounded by the curve

x> =4y and the straight line x=4y—2 is

(11-01-2019/Shift-1)

5 9
@7 ® 3

7 N
© 3 @7
The area (in sq. units) in the first quadrant bounded by
the parabola, y=x*+ 1, the tangent to it at the point (2, 5)

and the coordinate axes is : (11-01-2019/Shift-2)

8 37
(@) 3 (b) 7
187 14
(©) B (d) 3

The maximum area (in sq. units) of a rectangle having its
base on the X-axis and its other two vertices on the
parabola, y = 12- x? such that the rectangle lies inside the
(12-01-2019/Shift-1)

(b) 2042
(d) 18v3

The area (in sq. units) of the region bounded by the

parabola, is
(a) 36

(c) 32

parabola, y = x* + 2 and the lines, y =x+ 1, x =0 and

x=3,is: (12-01-2019/Shift-1)
15 )20

@ ®)

© )5
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e

i

128.

129.

130.

131.

132.

x| 1yl

Area (in sq. units) of the region outside T+T =1

2 2
and inside the ellipse 7 + i lis:
(2-9-2020/Shift-1)
(a) 3(z-2) (b) 6(r—2)

(c) 6(4-1) (d) 3(4-7)

Consideraregion R = {(x, y) € R* : x* < y < 2x}.Ifaline

y = a divides the area of region R into two equal parts,
then which of the following is true ?

(2-09-2020/Shift-2)
@ o’ -6a’+16=0 (b) 3¢* -8’ +8=0

©) o* -6a**-16 (d) 3¢* -8 +8=0

The area (in sq. units) of the region
{(x,y):OSnyz+1,OSny+1,%SxS2}iS

(3-09-2020/Shift-1)

23 7
@Ts ®) 76
23 79

© % @ 5

The area (in sq. units) of the region

A={(xy):(x-D[x]<y<2J/x,0<x<2}
where[t] denotes the greatest integer function, is:
(5-09-2020/Shift-2)

4 1 8 1
@3¥2 5 ® 323

© %x/f—l ) %ﬁﬂ

The area (in sq. units) of the region

A={(x,p) x|+ y|<1,2y* 2/ x|} (6-09-2020/Shift-1)
1 by >
OF b) ¢

1 7
(c) 3 (d) s

133.

134.

135.

136.

o
The area (in sq. units) of the region enclosed by the curves
y=x*—1and y=1-x* isequalto:

(6-09-2020/Shift-2)

4 7
@3 ®

16 8
() 3 (d) 3

The area of the region, enclosed by the circle x* + y* =2
which is not common to the region bounded by the

parabola )* = x and the straight line y =x

(7-01-2020/Shift-1)

(a) %(1272’ -1 (b) %(m -1

© %(127[ -1) () %(24;: )

The area (in sq. wunits) of the region

{(x.y) e R|4x> < y <8x+12}is: (07-01-2020/Shift-2)

125 128
@75 Ohey
124 127
©75 @5

For a >0, let the curves C; : y2 =ax and

C,: x? =ay intersect at origin O and a point P. let the

line x =b(0 <b < a) intersect the chord OP and the x-axis
at points Q and R, respectively. If the line x =b bisects the

area bounded by the curves, C, and C,, and the area of
1 . .
AOQR = R then ‘a’ satisfies the equation:

(8-01-2020/Shift-1)
(b)xS—12x*-4=0
(d)x*-6x*+4=0

(2)x5-12x*+4=0
(©)x+6x*-4=0
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137.

138.

139.

The area (in sq. wunits) of the region

{(x,y)eR2 x? Sys3—2x},is:

(8-01-2020/Shift-2)

3l L 32
@ 3 (b) 5
2 o3
© 5 (@ 3
Given:
X, 0Sx<l
2
1 1
x)= —, Xx=—
1
1-x,—<x<1
2

2
1
and g(x) = (x _Ej ,X € R Then the area (in sq. units)

of the region bounded by the curves y= f(x)

and y = g(x) between the lines 2x =1 to 2x =+/3 is

(9-1-2020/Shift-2)

NS 1 3
@53 Chen
1 3 1 B
©3% Cha

Let T be the tangent to the ellipse E:x* +4y” =5 at the
point P(l, 1) . If the area of the region bounded by the

tangent T, ellipse E, lines x=1 and x:\/g 1s

is equal to

1 4
a5 +B+ycos™ | —= |, then [(a+P+y
peveo e [

(20-07-21/Shift-1)

140.

141.

142.

143.

144.

The area (in sq. units) of the region, given by the set

X,y)e RxR|x >0,2x* <y<4-2x
{(xy) <RxR] }

(25-07-21/Shift-1)

7 13
(@) 3 (b) 3

17 8
© 3 (d) 3

If the area of the bounded region

R:{(x,y):max{O, log, x}SyST‘,%SxSZ}is

oc(logeZ)_1+B(10ge2)+y, then the value of

(+B—2y) isequal to : (27-07-21/Shift-1)
(@4

©38

(b)1
(d)2

The area of the region bounded by y—x =2 and x* =y

is equal to (27-07-21/Shift-2)
4 .

@ 3 ®) 5
16 2

© 3 @3

The area (in sq. units) of the region bounded by the curves
x*+2y-1=0,y’ +4x-4=0 and y’-4x-4=0, in
the upper half plane is . (22-07-21/Shift-2)

The area, enclosed by curves y=sinx+cosx and

. . T .
y =|cosx —sin x| and the lines X:O’X:E’ is:

(01-09-21/Shift-2)

(a) 2v2(¥2+1) ) 4(v2-1)

(© 2(V2+1) (@) 242 (v2-1)
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145. Let a and b respectively be the points of local maximum
and local minimum of the function f(x) = 2x’ 3%~ 12x.

If A is the total area of the region bounded by y = f(x), the
x-axis and the lines x =a and x = b, then 4A is equal to
(26-08-21/Shift-2)

146. The area of the region S = {(x, y):3x? <4y <6x +24}

is . (26-08-21/Shift-1)
147. The area of the region bounded by the parabola

(y —2)2 =(x—1), the tangent to it at the point whose

ordinate is 3 and the x-axis is : (27-08-21/Shift-2)

()6 (b)4

(¢)10 (@9

148. Ifthe line Yy =mX bisects the area enclosed by the lines

3 >
x:O,y:O,x=5 and the curve y=1+4x—x" then

12m is equal to (31-08-21/Shift-2)

154.

149. The area (in sq. units) of the part of the circle
x* +y* =36, which is outside the parabola y* =9x, is
(24-02-21/Shift-1)
(a) 247+33 (®) 127343

©) 12n+33 (d) 24733

150. The area of the region R = {(x,y) S5xP<y<2x’+ 9} is 155

(24-02-21-Shift/2)
(a) 114/3 square units  (b) 12./3 square units

(¢) 6+/3 square units (d) 9./3 square units

151. The graphs of sine and cosine functions, intersect each
other at a number of points and between two consecutive
points of intersection, the two graphs enclose the same

area A. Then A+ is equal to . (25-02-21/Shift-1)

152.

153.

The area bounded by the linesy = ||x -1- 2| is
(26-02-21/Shift-1)

Let A, be the area of the region bounded by the curves

y =sinXx, y =cosx and y-axis in the first quadrant. Also,

let A, be the area of the region bounded by the curves
y =sinX, y =C0SX X, x-axis and X =g in the first
quadrant. Then (26-02-21/Shift-2)
(@) A, =A,and A, +A, =2

(b) A, :A, =1:4/2 and A, +A, =1

(©) 2A,=A, and A +A, =142

(d) A :A,=1:22 and A +A, =1

Let f:[-3,1] > R be given as

min {(x+6),x’}, -3<x<0
f(x)= :
max{\/;,x} , 0=<x<1.

If the area bounded by y = (x) and x-axis is A, then the
value of 6A isequal to ............ . (17-03-21/Shift-2)

The area bounded by the curve 4y” =x* (4—x) (x—2)

is equal to: (18-03-21/Shift-2)
L L

@ ®
3n o

© 3 @ 1¢
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EXERCISE - 3 : ADVANCED OBIJECTIVE QUESTIONS

Definite Integration

Objective Questions I [Only one correct option]
(1
1. If f(x) = A sin (”—;j + B, f [EJ=\/§ and

-[01 f(x)dx = %, then constants A and B are :
n

1 1
5. If a=b and af(x)+bf(—}=——5
X) x

forall x # 0, then
2

1

where f—a is equal to

ib {a(logZ—a)tB(gﬂ

J‘f(x)dx=ﬁ

T . 2 3 (a) 12 (b)5
(a) —and— (b) —and—
2 2 T T (c) 7 (d 2
4 4 and 0 i :
(c) Oand - (d) - an 6. I (cos px—singx)" dx is equal to (where p, q € Z)
2n
2. The value of I _ [2sin x]dx where [.] represents the z
(@) 0 (b) =
greatest integral functions, is : 2
c) 7w d) 2z
@ -2 (b)-n © @
7. [,
© 22 @)-2n b
3
1 1+log,, e
]_9 3’()6—2)2 (a) 210g10 e (b) —
3. R
2 3+3(x-2) .
(©) EloglO e+l (d) 2log, e
(a) 4+%n (b) 2+%n . o
t
8. j s dt + J' t(1+t2)
1/e 1/e
© 4+%7r () 8+%7r
(a) 2(tane—1) (b) 2tane
s ”f dx _ ©1 (d) tane+cote
0 (207 +1)yx +1
10%256)( 'ex -1
9, '[ x—dx=
V4 o e +3
@ ® tan”'2
(@) 3+7x b)3-x
-1
(C) tan” 1/2 (d)ﬂ' (C)4+7Z’ (d)4—7r
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10.

11.

12.

13.

T sinx cosa
J.—dx Vd

o 1+cos® x 1+sin’

(a) for no value of

(b) for exactly two values of ¢ in (0, 7[)

(c) for at least one « in (%, T ]

(d) for exactlyone « in [0, %j

2

.[|x(x—l)|dx =
17 1
@ (b) 3
13 16
© (@ 5

If [t] stands for the integral part of ¢, then

Sz/12

I [tan x]dx=
P
(@) 5 (b)n
n
() py (d)2n

If [t] denotes the integeral part of ¢, then

jcos(ﬁ x)cos([2x]7r) dx=
(@1 (b) -1

2 2
(©) - (d =

14.

15.

16.

17.

18.

19.

'_, —_
|

0 5+2x 2x7 )( 62’4")_

1 Ji1+2 Ji+1
o[ o g

1 10+1
© —tog [Y1042] @ Lo [H1021
V10 J11 J10 J11
Letf: R — Rand g: R — R be continuous functions. Then
the value of the integral

f:z [f )+ 7 (—x)][g x)- g (—x)] dxis :

(@= (b) 1
(©-1 (do0
T oeMcosx
o 1+etanx -
(a) " (b) 1
(©) e -1 do

2

sin sin
If m —I | x| dx and n—_[ | x| dx, where[]
Six 1 0 1
+— —|+=
r] 2 T] 2
represents greatest integer function, then
(aym=n (b) m=-n
(c) m=2n (d) m=-2n

a+l

The maximum value of I

a-1

U gy is attained (aisreal)

at
(@a=2 (b) a=1
©)a=-1 (d)a=0

If f(x) is differentiable & defined on R* such that
I )

jxf(x)dx:;ts then f(4/25)=

0

( )2 (b) -3

Y3 2

©1 @3
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i%g‘%ﬁ
20.  The function F(x)= I (4sinz+3cost)dt Xj'h In’s dt—j‘lnzt dr
/6 25. lim-“ a equals to
h—0 h

attains least value on [n/4, 37/4] at x equals.

V4 T @0 (b) In*x
(a) 3 (b) 3
2ine

©

(d) does not exist
3z T
- d —_

(c) 2 (d) 2

X 1
26, If [ f(£)de =x+ [of (t)dt
2 0 X

2. If f(x)= I %dl then f'(7) is equal to

72116

then f(l) is

@0 (b) 7 1
(@) 3 (®) 0
© 27 @ =
2 -1
(©) 1 @ —
R T I S ibl f values of
. . e 4h 121 then possible set of values o
1/2 X
27. j | sin” x—————— |dx=
x 2
(a,b) so that j £ (x) dx is differentiable for all x>0 is 0 (1‘x )
0
() (5.1) (b) (1.3) (a) \/Z(%—%jﬂ (b) \/Z[%+%j+1

(©) (4.2) (d) none of these

© JZ[E— 2 ]+1 ) \/E(£+ij+l
[t 6 6 3
23.  If f(x)=e*" and g(x):J‘m dt then f'(2) has the

2

x

value equal to I{5+|1—y|}dy i x>2

28.  Let f(x)=

(@) 2/17 (b) 0 0
S5x+1 if x<2
©1 (d) cannot be determined
24,  The value of the function Then
x (a) f(x) is continuous but not differentiable at x =2

f(x):1+x+'|‘ (ln2t+21n t) dt where f'(x) vanishes

: (b) f(x) is not continuous at x =2

is

(@) & ) 0 () f (x) is differentiable everywhere

(c) 2¢™ (d) 1+2¢™ (d) The right derivative of f (x) at x =2 does not exist
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29.

30.

31.

32.

Consider the function f (x):“t]dt 33.
0
where x>0 and [t] is the integral part of ¢. Then
(a) f(x) is not defined for x =1,2,3, ...
(b) f(x) is defined for all x>0 but is not continuous at
x=12,3,..
(¢) f(x) is continuous for all x >0
@ f (x) is differentiable for all x > 0
"fxz sin2xsin[(n/2)cosx}d 35.
X =
o 2x—-1m
4 7’
O ® %
-~ N
© @
36.
e)(
Let f(x)=
¢ f( ) 1+e*
f(a)
1= I xg(x(l—x))dx
f(-a)
37.
f(a)
I,= j g(x(l—x))dx
()
then 1, /1, is
(a1 (b) -3
(c) -1 (d) 2
o 2x 4 2x
1B COS W +tan l_xz
I . dx=
G e +1
38.
T Vs
— b) —
@3 ® %
© 7 @ ==
) ——=
43 243

For any integer n, the integral I:e“’sz" cos’(2n+1)x dx

has the value :

@n (b)1

©)0 (d) none of these
-5

2/3
If Il:.[e(x+5)2 dx and ]2:31.8

4 1/3

9[x—(2/3

T dx then the

value of I, +1, is

(@0 (b) 1
(c) e de

1 et a —t B
If I-!mdt, then a[lt_a_ldt_
(a) Ie* (b) (-I)e*
(c) (-De™ (d) Ie™

1/n

L H(”3+’”3)
Let 2= - p=tlim| =
£1+ ’

n—o n

, then In p

3n

is equal to
(@ n2-1+4 (b) In2-3+34
() 2In2-4 (d) n4-3+34

Consider the integrals

1 1
I = J‘e"v cos’ x dx, I, = J‘e"" cos’ x dx,
0 0

1 ¥ 1 x°
1 =J-e 2 cos’ x dx, I, :J'e 2 dx Then

0 0

@ L>I,>I >1, (b) I, <I, <I, <1

© I <L, <L <1, @L>L>I>1,

If In:.[(logex)" dx (n is a positive integer), then
1

Ly, +(2012)1, =
(a) I, +(2010)1,,,, (b) 1,y,; +(2013)1,,,

(C) 12011 +(2010)12009 (d) 12012 _(2012)12011
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i

39.

40.

41.

42,

43.

A function f(x) which satisfies the relation

44.
f(x)=e+ j " f(t) dt, then f(x) is
@5, (b) (e=2)e’ 45.
©) 2" @5
z 2 7 2x% cos? (x/2)
Y x=4 — 5 dx=
. Il)‘(1+sinx)2 then 7[ (1+smx)
@ A+z-7° (b) A-z+7*
©) A-z—7* (d) A2z -77

.2 2
sin” x cos” x

[ (sin’1 \/;)dH- | (cos’lx/?)dt:

0 0

46.
Vd
(@7 (b) =
2
T d 4
© @575
For each positive integer n, define
n 1_ n
fn(x):Min[x—,( x) ] for 0<x<1.Let
n!"  n!
47.

1
.[ x)dx for n>1. Then the value of Zln is
0

n=1

(@) 2/e -3 (b) 2\/e -2
(€) 2/e—1 (d) 24/e

J f(sin2x)sinxdx =k J. f(cos2x)cosxdx where k
0

0

equals
(a) 2 (b) 4
© 2 (d) 242

L o

1
The value of the definite integral J. 1+ e )dxis:
0

(a)-1 (b)2
(c)1+e! (d) none of these
If Iezx e dz:f(x)J. ez

0 0

then Jex(loge( f(x))+fjdx=

(a) xe +c

2 x

©

Objective Questions II [One or more than one correct option|]

;[(1+x)(1+x )

(@) r/4
(b) z/2
. K dx
(c) is same as !m

(d) cannot be evaluated

If f(2-x)=f(2+x) and f(4—x)= f(4+x) and

2
f(x) is a function for which jf(x)dx=5, then
0

50
Jf (x) dx is equal to
0

(a) 125 (b) [ f(x)dx
© [ f(x) (d) [ /() dx
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48.

49.

50.

51.

If F(x)= xiz L (4¢° =2F" (1)) dt, then F'(4) equals

32 &
@ ()

(2F4)) 1 1F(8)
© —o (d)

2
If f(x) is integrable over [1,2], then j f(x) dx is equal
1

to

(a) fim - Zf H

2 0(0)

) (s

n—® pn -

(b) hm

(c) lim — Zf(

n—0

If /= Iﬂ/ze’“ " dx, where a €(0,0), then

0

T T o
@ 1<> (b)1>5(e +1)
(c)1>§e*“ ) >0

1

d
'[( x2 X ,ne N, then which of the following
0

statements hold good ?

(a) 2nI,, =2 +(2n—1)I,

®)L=%
©L=g"7

HL==
@ % 16 48

&

Numerical Value Type Questions

52.

Determine a positive integer n < 5, such that

1
J' eX(x—1)" dx =16 6e
0

Assertion & Reason

GV

®)

©
D)

53.

54.

5S.

If ASSERTION is true, REASON is true, REASON is a
correct explanation for ASSERTION.

If ASSERTION is true, REASON is true, REASON is not
a correct explanation for ASSERTION.

If ASSERTION is true, REASON is false.
If ASSERTION is false, REASON is true.

T 4
. : Tt
Assertion : Ix sin x cos® x dx = 5 Jsmx cos” x dx
0 0

Reason : ‘Txf(x)dx—aer If(x)dx
(@A (b)B
©C (dD

Assertion :

de—es‘“ T Al1-x +¢

Reason : [ (g (x) /() + f (x))dx =" f(x) +¢

(a)A (b)B
(©C (d)D
7 sinx 7«
Assertion : 1< j —<—
X 2

Reason : If f(x) is continuous in [a,b] and m and /

are greatest and least value of f(x) in [a,b], then
b
I(b-a)< jf(x) dx <m(b—-a)

(A
(©C

®B
(d)D
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&

Match the Following Using the following passage, solve Q.57 to Q.59

Each question has two columns. Four options are given  Passage

representing matching of elements from Column-I and

Column-II. Only one of these four options corresponds Using integral J':/zln(Sin X)dx
to a correct matching.For each question, choose the option

corresponding to the correct matching. \
x V4
= jo Insec.x) dv == In2,

56. Column -1 Column - 11
f cos J- mln(tan x)dx=0 j mln(l +tanx) dx = T2
@A) Ifj1 Z dx=k and ® 4 0 =% and |, =g e
+x

0

57.  Evaluate | In(sin2x) dx =

61
cos(x/3)
————dx=mk , then m is

6r+3—x
67-3 —7ln2
@~ (b) 7ln2
1
J [Si“'l {HED dr =" then Q@ 1 In2
®) bl 4 k (c) ”T (d) none of these
kis {where [.] denotes greatest ,[ :
58.  Evaluate ) /: In (—smx - c?sx) dx =
integer function} cosx=simx
(© If f(x)=max(x—|x],x+[x]) and ® 3 (@) 7 In2 L In2
2
(©0 (d) —7 In2

3

3
[ £ dx ===, thenkis
3

/4
59. Evaluate j_m In(sin x + cos x) dx =

{where [.] denotes greatest

7 In2 -7 In2
integer function} (@) ) (b) 4
20
10k2 (c) 7 In2 (d) 0
D) Ifj' Nl—coszx dx = , S)2
0 T
Text
then k is
: © 2x(1+sinx)
The correct matching is : 60.  Determine the value of I e dx
- 1+cos”x

(a) A-Q; B-P; C-S; D-P
2x° +x* —2x% +2x% +1
x>+ (x* =1

(b) A-Q; B-P; C-S; D-R

3
61. Evaluate L
(c) A-Q; B-R; C-Q; D-P

(d) A-S; B-P; C-S; D-P
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Area Under Curves

Objective Questions I [Only one correct option]

62.

63.

64.

65.

66.

67.

The area bounded by the curve y =3+2x-x",y=0 &
the ordinate at x=1&x=4 is

(a) 25/3 (b) 23/3
(©)19/3 (d) none

The area bounded by the curve y=x(1-lnx) and

1

positive x— axis between y=¢ ' and x=e¢ is

e’ —de” e’ —5e”
o) o)
4e* —e 5¢° —e”
of£52) (=)

The area enclosed by y = x’, its normal at (1,1) and x—

axis is equal to

7 9
(@) 1 (b) 1

5 8
(c) 1 (d) 1

Area of the region bounded by x =0,y =0,x =2,y =2,

y<e*and y=Inx,is

(@ 6-4In2 () 41n2-2

(©) 2In2-4 (d) 6-2In2
The area bounded by the curve y=¢* and the lines

y=|x—1|,x=2 is given by

(@) & +1 (b) & -1

(c) &2 (d) none

The area of the closed figure bounded by the curves
y=\/;,y=\/4—3x&y=0 is

(@ 4/9 (b) 8/9

()16/9 (d) none

68.

69.

70.

71.

72.

73.

The area of the closed figure bounded by the curves

2 .
y:cosx;y=1+—x&x=£ is
V4 2

T+4 b 3_7r
@ =, (b) 5

3r+4 3r—4
© = (d)

The ratio in which the curve y =x* divides the region

bounded by the curve; y =sin (%) & the x— axis as

x varies from 0 to 1,1s

@2:7 (b)1:3
©3:x d(6-7): 7
3

The area bounded by y = 2—|2—x| and V= H is

4+3¢n3 4-3/n3

b

@ — ®) —
(©) i+€r13 (d) l+€r13

2 2

The area of the region enclosed between the curves
7x*+9y+9=0 and 5x* +9y+27 =0 is

(@) 2 (b) 4

(©38 (d) 16

Value of the parameter a such that the area bounded by

y=a’x*+ax +1, co-ordinate axes and the line x=1,
attains it’s least value, is equal to

1 1
(@) ~a (®) )

3
© -7 (d) -1

The area enclosed by the curves
. oxz
y=+4-x*, y>2sin (—j and x— axis is divided
202 !

by ¥ — axis in the ratio

7* -8 7t —4
b
@ 2 +8 ®) 2 +4
022 @ —2=
c _
7T+4 2r+7° -8
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74.  The area of the plane figure bounded in first quadrant by
y=x";y=-x*+2x+3;y=2x—-1 and the axis of
ordinates is
(a) 12/55 (b) 55/12
(c) 32/55 (d) none

75.  1f f(x)=sinxVxe [05 ﬂ S+ f(r=x) =
v xe|Z

X e bR 7| and f(x)= f(27z—x)‘v’x € (7[,27[] ,
then the area enclosed by y = f(x) and x— axis is
(a) 7 (b) 27
() 2 (d) 4

logx .
76.  Theareabounded bycurve y =exlogx and y = is—
ex
2 2
e =5 e +5
a b
(@ 4e ®) 4e

e s
(c)——— (d) None of these

4 e

Match the Following
Each question has two columns. Four options are given
representing matching of elements from Column-I and
Column-II. Only one of these four options corresponds
to a correct matching.For each question, choose the option
corresponding to the correct matching.

77. Column -1 Column - IT

(A) The area bounded by the curve ® 2
y=x+sinx and its inverse function
between the ordinates x =0 to x =27
is 4s Then the value of s is
(B) The area bounded by y = xé" Q 1
and lines |x| =1,y=0is
32
(C) The area bounded by the curves ®) 5

y?=x" and |y|=2x is

u)l»—l

(D) The smaller area included )

between the curves \/; + \/; =1
and |x| +|y| =1is
The correct matching is :
(a) A-P; B-Q; C-R; D-S
(b) A-Q; B-P; C-R; D-S
(c)A-P; B-R; C-S; D-P
(d)A-P; B-P; C-R; D-S

Using the following passage, solve Q.78 to Q.80

Passage

Consider the curve defined implicity by the equation
y2 _Zyesin Ty +x2 _1+[x]+e2sin Ty — 0’ Where [x]
denotes the greatest integer function

78.  The area of the region bounded by the curve between the
lines x=—1 and x=0 is

VA
(@ 5 +1 (b) 71

T
(©) 7+1 (d)z—l

79.  The area of the region bounded by the curve between the
lines x=0 & x=1is

T T
(a)z (b)E_l
(c)%+1 (d) 7+1

80.  The Area of the region bounded by the curve between the

lines x=0&x=% is

\/572' 3

@4 O3
N3 7 a3z
© %% @57%
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&

EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS

Definite Integration

Objective Questions I [Only one correct option|]
1. Let g(x) = J; £(t) dt, where fis such that % < f@®<1for

1
te[0,1]and 0<f (1) < 3 fort € [1,2]. Then g(2) satisfies the

inequality. (2000)
3 |

@ -T=e@d <5 (b)0<g(2)<2

(c)%<g(2)£5/2 (d)2<g(2)<4

log, x

e2
2. The value of the integral ‘[ O ‘—e dx is: (2000)
e X

(2)3/2 (b) 5/2
©3 d)5
e sinx, for | x <2,
R orlx!
=2, otherwise
then IZ F(x)dx, is equal to (2000)
@0 (b)1
(©)2 (d)3
2
4. The value of j " O X ix,a>0is: (2001)
-~ 1+a*
(@=n (b)ar
(c) /2 (d)2n

5. Letf:(0,0)>RandF(x)= [ f(D)dtIf

F(x*)=x*(1 +x), thenf(4) equals : (2001)
(a)5/4 (b)7
(c)4 (d)2

Letf(x) = I lx \2—1t? dt. Then the real roots of the equation

x'—f'(x)=0are: (2002)
@=1 ® £

V2
(©) i% (d)0and 1

Let T > 0 be a fixed real number, Suppose fis a continous
function such that for all x e R. f(x + T) = f (x). If

1= £(x) dx, then the value of [ £(2x) dx is:

(2002)
(a)321 (b1
(©31 (d61

The integral J‘_li/zz [[X]+ln GJF_X

D dx equals (2002)

W - ©)0
1 d) 2In [lJ
(© (d) 5

IfI[(m,n)= J-O] t™(1+1)" dt, then the expression for /(m, n)
interms of /(m+1,n—1)is: (2003)

2" B
m+1l m+1

(a) I(m+1,n—1)

n
— I(m+1ln-1
() ——T(m+Ln-1

2" n
+
m+1 m+l1

(© I(m+1,n-1)

m
——I(m+1,n-1
(@ ——1( )
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10.

11.

12.

13.

14.

15.

2

X“+1
Iff(x) :I 5 e'12 dt, thenf(x) increasesin: (2003)

(@(2,2) (b) no value of x
(¢)(0,0) (d) (=0, 0)
. 1 I-x .
The value of the integral I 1/ dx is (2004)
O VI+x
(a) g+ 1 (b) g -1
(c)-1 d1

2
2
If f (x) is differentiable and J‘Ot x f(x)dx =gt5, then

f(4/25) equals : (2004)
(@)2/5 (b)—5/2
(©1 (d)5/2

The value ofI X433+ 3x+ 3+ (x+ 1) cos (x+1)] dx is:
-2

(2005)
@0 (b)3
(c)4 1
1 1

If 2 dt=1-si 0, /2) th —

Lmt f()dt sinx Vxe(0,n )tenf[\/gJ
is: (2005)
(@3 () 3
(c)1/3 (d) none of these

Let f'be a non-negative function defined on the interval

[0, 1.1 [ V1= (/@) dt = [ £(2) dt, 0<x<1and £(0)

=0, then (2009)

(a) f[%)<%andf(%]>%

16.

17.

18.

19.

The value of the integral

n/2 mT—X .
J. /z(xz +log jcosxdx is
-T

(2012)

2

T
@0 (0) =4
© 5 +4 @

1
Letf: {5 , 1} — R (the set of all real numbers) be a positive,

non-constant and differentiable function such that
1 1
f'(x) <2f(x) and (5) = 1. Then, the value of jm f(x)dx

lies in the interval

(a)(2e—1,2e) (b)(e—1,2e-1)

(¢ (67_1, e—lj (d) (0, eT_lJ

2
The following integral I(Zcosec x)""dx is equal to

(2013)

T

4

(2014)

og(1++/2
() j(: N e e ) S du

og(1+2
(b) J.l . 2)(e“ +e ) du

0
log(1++/2)
© [ e —e™) du

og(1++2
@ [ (e~ ey du

0

192x°

Let £(x) 5 S

for all xeR with f(%) =0. If

m < If(x)dx <M, then the possible values of m and

M are (2015)
1 1
(@m=13,M=24 b)ym=—M=—
4 2
(c)m=-11,M=0 (dm=1,M=12
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24.  Letf:(0, ©) — Rbe given by
2
20.  The value of J- x? COSde is equal to (2016) % —(H%J dt
J e = ie ~ - Then (2014)
2 X
(a) f(x) is monotonically increasing on [1, )
2
(a) 7:__2 (b) “_2+2 (b) f(x) is monotonically decreasing on (0, 1)
4 4
1
. . ©fx) +f % =0, forallx € (0, ©)
(¢ —e (d) 7 +e?
(d) f(2¥) is an odd function of x on R
Objective Questions II [One or more than one correct option] 25.  The option(s) with the value of a and L that satisfy the
following equation is(are)
n n n-1 an
21. Let§ =) ———andT =) ———, for je‘(sin6 at+cos’ atdt)
on +kn+k ion +kn+k ° _L9
1 ) (2015)
n=1,2,3,.., then (2008) [ (sin®at-+cos*atdt)
0
@s < ®)S, >—— o a4
33 33 @a=2 L= "1 bya=2L="
e"—1 e"+1
©T, < T, >—— ) gl
"33 c)a=4,L= da=4L=—
W3 V3 © e" -1 @ e +1
2. IfI = J' _SMX 4y n=0,1,2,..., then (2009) x
-n(1+7%)sinx n n !
n" (x+n)[x+2j...(x+J
26. Let f(x)=lim " ,
n—m 2 2
S n'(x2+n2) P P
@I1,=1_, (6) Y L, =10m ' 4 )5 TR
m=1
forall x>0. Then (2016)
10
= I =1 1 1 2
© 2L L7y @ f|5]z 70 ® / (—) <f (—j
m=1 2 3 3
23.  Fora e R (the set of all real numbers), a # -1, © Fr<0 AFAC) f'(3) /'@
& SR= Q1@
(1“+2“+...+n“) 1
Jim a-l ~60 k+1
=% (n+1) [(na+1)+(na+2)+...+(na+n)] 60 5o IF1=3% ::H(—)dx then 2017)
Then, a is equal to (2013)
| 49 1< 49
(@5 (b)7 @ 1> ®) 1<3,
_15 17 (c)I<log, 99 (d)1>log 99
© @5
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i

28.

29.

30.

For lim =54
Hw n’? ! ~+ ! St !
(na+1)"  (na+2) (na+n)

a € R, |a]> 1, Then possible value(s) of a is/are —
(2019)

@38 (b)-9

(©7 (d) -6

Which of the following inequalities is/are TRUE ?
(2020)

1 1
3 3
xcosxdx>— xsinx dx > —
] 3 ol 5

1 1
1 2
x2cosx dx>— Xsinxdx>=
©] ;@] 5

Let f: [_E g} — R be a continuous function such that

3
f(0) =1 and I dt =0 Then which of the following

statements is (are) TRUE ? (2021)

(a) The equation f(x)— 3 cos 3x =0 has aleast one solution
in (0, E)
3

(b) The equation f(x)—3sin3x = _5 has at least one
T

solution in [O, gj

(c) lm———

(d) lim

L o

Numerical Value Type Questions

31.

32.

33.

34.

3s.

36.

37.

(5050) [ (1-x")™ dx
The value of ; is
. (1 _ XSO)IOI dX

(2006)

The value of J: 4x3{ (2014)

ddzz (1 -x’ )5} dx is
X

Letf:R — R be a function defined by f(x) = {[X] 5
x>

where [X] is the greatest integer less than or equal to x, if
2

xf(xz) .
= J—dx, then the value of (41— 1) is
2+ f(x+1)

(2015)

If a= J’( 9x+3tan X)[12+9f ]dx where tan! x takes
I+x

only principal values, then the value of

RY/4
log |1+a|——;
( g. | | 4j 18

Let f:R— R be a continuous odd function, which

(2015)

1
vanishes exactly at one point and f(1)= 3 Suppose that
= If(t)dt forallx € [-1,2] and
-1

F(x) 1
J' |f |dt forallx € [-1,2]. IfﬁlG(x) 147

1
then the value of f(z] is (2015)
The total number of distinct x € [0, 1] for which
X tz
01+t4 dt=2x-11is (2016)
1
2
The value of the integral | 1+43 —dx is__
0 1

(2018)
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38.

39.

40.

41.

2 /4 dx
== then find 271? equals

7 2, (1+e™) (2-cos2x)

(2019)

The value of the integral

i 3~/cos @
0 (\/cosé’ +x/sin¢9)

> d0 equals

(2019)
Let f:R— R be a differentiable function such that

its derivative ' is continuous and f(7)=-6.

If F: [0, tr] - Ris defined by F(x) = I:f(t) dt, and if

(f'(x)+ F(x)) cosx dx =2 then the value of f(0) is

S —y N

(2020)

For any real number x, let [x] denote the largest integer

10
1
less than or equal to x. If 1= I 10x dx , then the
oL Vx+1

value of 91is (2021)

Match the Following

42.

Each question has two columns. Four options are given
representing matching of elements from Column-I and
Column-II. Only one of these four options corresponds
to a correct matching.For each question, choose the option
corresponding to the correct matching.

Match the conditions/expressions in Column I with

statement in Column I1. (2007)
Column-1 Column-I1
Tdx 1 2
A — i
@ J.—l 1+x? ® 210g[3j
® [ & @ 2lo (zj
J.O 1—X2 & 3
3 dx r
© j T ®
2 dx
D) — o =
J.l xvVx? =1

The correct matching is:
(a) (A-S; B-S; C-P; D-R)
(b) (A-Q; B-S; C-P; D-R)
(c) (A-S; B-Q; C-P; D-R)
(d) (A-S; B-R; C-P; D-S)

43. Listl ListIT

™

The number of polynomials f(x) 1. 8
with non-negative integer
coefficients of degree <2,

satisfying f(0) = 0 and
1
jo f(x)dx =1,is
Q. The number of points in the 2. 2

interval [—\/E ,\/B ] at which
f(x) = sin(x?) + cos(x?) attains
its maximum value is

2 3%’
J zm dx equals 3. 4

1

Izl cos2x log(mjdx
L 1-x

S. 2

: equals 4. 0
[L}Z cos2xlog (EJ dx]
(2014)

P Q R S

(@) 3 2 4 1
(b) 2 3 4 1
(©) 3 2 1 4
()] 2 3 1 4
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&

Using the following passage, solve Q.44 and 45

] 1 .
Passage — 1 47.  The value of g [EJ is

Read the following passage and answer the questions.

Suppose we define definite integral using formula

T
@5 Ok
b b-a
[ reowx= [Tj @)+ £ ),
i
for more acurate results for ¢ € (a, b), © - d)0
c—a b-c
F(c) = - [f(@)-f(]+ - [f(®)—f(c)]
Using the following passage, solve Q.48 and 49
When ¢ = a+b
2 Passage — 3
b b-a
L S (x)dx =7 {f(@+f(b)+2f(c)} dx (2006) Let F:R—> R be a thrice differentiable function.

s Suppose that F(1) = 0, F(3) = -4 and F'(x) < 0 for all
44.  Good approximation of J. sin x dx, is
0

1
€ (5, 3) .Let f(x)=xF(x) forall xe R . (2015)
(a) /4 (b) T (V2 +1)/4
(© = (x/a +1)/8 (d) /8 48.  The correct statement(s) is (are).
¢ _ (@f"(1)<0
JLreoex-C rw sy
45. Iflim oy =0, (b)f(2)<0

(©)f"(x)#0foranyx € (1,3)
then degree of polynomial function f(x) at-most is

(@0 (b)1 (d)f"(x)=0forsomex e (1,3)
(©3 (d)2

32 ' _ 33 " —
Using the following passage, solve Q.46 and 47 49. If .L K (x)dx =-12 and jl xF (x)dx = 40, then

the correct expression(s) is (are)

@97 (3)+/f"(1)-32=0

Passage — 2

1-h
Given that for each a < (0, 1), hth J t(1—t)*dt 3
h ) [ f(x)axr =12

exists. Let this limit be g(a). In addition, it is given that the

function g(a) is differentiable on (0, 1). (2014) (© 9 (3)—f" (1)+32=0

1
46. The value of g(—j is 3
2 @ [ f(x)dr =12
(@ m (b) 2n

T T
(©) By (d 1
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sz

Using the following passage, solve Q.50 and 51

Passage - 4
€ gl . > > s 45 Al f . Py > c

functions such that g (x)=1,g,(x)=[4x—n|and

3
f(x) =sin’ x, forall x € {E, _n}
8 8
(2021)

1
50. The value of ﬁ IS ==mmmmm- .

51. The value of 4

Using the following passage, solve Q.52 and 53

Passage — 5

Let y, :[0,0) > R,y, :[0,0) > R,f:[0,00) >R, and
g:[0,00) > R be functions such that f(0)=g(0)=0,
)= xx 0, wa(x) =X 25267 42,

x>0, f(x): J‘(|t|—t2)eft2dt,x >0 and

—X

2
g(x): J.\/Eeftdt,x>0 (2021)
0

52.  Which of the following statements are TRUE?

@ £(V3) ¢ g(vin3) =

1

3

(b) For every x > 1, there exists an o € (l,x) such that
vy (x)=1+0ax

(c) For every x > 0, there exists a P e (O,X) such that

V2 (X) = ZX(\Vl (B)_l)

(d) f is an increasing function on the interval [O,%}

ko

53.  Which of the following statements is TRUE?

(a) v, (x) <1, forallx>0

(b) v, (x) <0, forallx>0

2 1
() f(x)zl—efx —§x3+%x5,forall XE(O’EJ

2 2 1 1
(d) g(x)£§x3 —gxs +7X7, forall x E(O,E)

Text
X (nt . .
54. For x > 0, let f(x)= .[ 1ot dt. Find the function
11+
f(x)+f(1/x) and show that f'(e) + /(1 /e)=1/2. Here,
Int=logt (2000)
n/3 T+ 4x°
55.  Evaluate J. dx. (2004)

2 cos (| X | +nJ
3
56. Evaluate

J. x| 2sin lcosx +3cos lcosx sin x dx
0 2 2

(2005)

Area Under Curves

Objective Questions I [Only one correct option|]

57.  The area enclosed by the cuves y = sin x + cos x and

Vil
y = |cos x — sin x| over the interval [0, 3} is (2013)

(@) 4(v2-1)
(© 4(v2+1)

58.  Area of the region

(b) 2v2(v2-1)
(d) 242(2+1)

{(X,y) eR? y 2 1l|x+3| ,5y<x+49< 15} is equal to

(2016)

1 4
(@) s (b) 3

3 5
©3 @3
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59.  Thearea of the region {(x,y):xy<8,1<y<x?}is | 1
(2019) @S2 (b) S=1-7
(a)161og,2-6 (b) 8log, 2—% ©S < 1[1+Lj @S < L+L(1—LJ
S4l e V2 el 2

(c) 16log62—% (d)810g62—%

60.  Let the functions f: R—R and g : R—>R be defined by

f(x)= e —e N and g(x) = %(e)H + el”‘).

Then the area of the region in the first quadrant bounded

by the curves y=f(x), y=g(x)andx =0 s (2020)

(a) (2_\/3)%(6_671) (b) (2+\/§)+%(e—e*1)
(©) (2—\/§)+%(e+e’l) (d) (2+\/§)+%(e+e")
61.  The area of the region

{(x,y):OSXS%, 0<y<l, x 23y, x+y22} is
(2021)
11 35
@ 35 (®) 56
37 13
© 5% @35

Objective Questions II [One or more than one correct option]

62.  If S be the area of the region enclosed by y=e”‘z, y=0,
x=0and x=1. Then, (2012)

63.

If the line x = a divided the area of region
R:{(x,y)eR2 X Sny,OSxSl}

into two equal parts, then (2017)

(a)O<0cS% (b)2a*-4a’+1=0

1
()a*+40*—1=0 (d)5<0c<1

Numerical Value Type Questions

64.

65.

n
K2+

6
Let F(x)= j 2cos’t(dt) for all x € R and

1
f:[O,E}%[O,OO) be a continuous function. For

1
a E{O’E:I’ if F' (a) + 2 is the area of the region bounded

byx=0,y=0,y=1f(x) and x =a, then f(0) is

(2015)
A farmer F| has a land in the shape of a triangle with
vertices at P(0, 0), Q(1, 1) and R(2, 0). From this land, a

neighbouring farmer F, takes away the region which lies
between the side PQ and a curve of the form

y =x"(n >1).If the area of the region taken away by the

farmer F, is exactly 30% of the area of APQR , then the

value of n is (2018)



Answer Key

CHAPTER -6 |DEFINITE INTEGRATION, AREA UNDER CURVES
EXERCISE - 2:

EXERCISE-1:
BASIC OBJECTIVE QUESTIONS

1. (c)
6. (c)
1. (c)
16. (b)
21. (a)
26.(d)
31. (d)
36.(d)
41. (b)
46.(d)
51.(2)
56. (3)
61.(19)
66. (b)
7. (b)
76. (b)
81. (b)
86.(6)

2.(c)
7. (b)
12. (c)
17. (c)
22.(c)
27. (b)
32.(a)
37.(c)
42. (c)
47. (a)
52.(2)
57.(3)
62.(29)
67.(d)
72. (a)
77.(c)
82.(2)
87.(1)

3.(b)

8. (b)

13. (c)
18. (a)
23.(a)
28. (b)
33.(b)
38.(a)
43. (a)
48. (c)
53. (1)

58.(2)
63.(2)
68. (b)
73. (c)
78.(d)
83.(2)
88.(6)

4. (b)
9. (b)
14. (c)
19. (c)
24.(c)
29. (b)
34.(b)
39. (c)
44. (c)
49. (a)
54.(2)
59. (50)
64.(d)
69. (b)
74. (a)
79. (a)
84.(4)
89.(3)

5. (b)

10. (c)
15. (d)
20. (a)
25.(d)
30.(d)
35.(b)
40. (b)
45. (d)
50.(c)
55. (4)
60. (4)
65. (a)
70.(a)
75. (b)
80.(c)
85.(3)
90. (2)

1. (a)
6. (b)
1. (b)
16.(d)
21.(d)
26. (d)
31.(c)
36.(a)
41. (b)
46.(c)
51. (d)
56. (b)
61.(c)
66. (b)
71. (d)
76.(4)
81. (d)
86.(19)
91.(1)
96. (d)
101. (1)
106. (d)
m. (d)
16. (d)
121. (c)
126. (c)
131. (b)
136. (a)
141. (d)
146. (27)
151. (64)

2.(c)
7. (a)
12. (c)
17.(d)
22.(18)
27.(a)
32.(d)
37.(d)
42.(21)
47. (a)
52.(d)
57.(d)
62.(1)
67. (a)
72. (d)
77.(a)
82.(b)
87.(d)
92. (406)
97.(d)
102. (512)
107. (a)
n2. (b)
17. (b)
122. (b)
127. (d)
132. (b)
137. (b)
142. (b)
147. (d)
152. (4)

3.(c)
8.(a)
13. (c)
18. (b)
23.(a)
28. (c)
33.(d)
38.(d)
43.(a)
48. (b)
53.(c)
58. (c)
63.(5)
68. (d)
73.(b)
78. (c)
83.(d)
88.(a)
93.(1)
98. (1)
103. (c)
108. (a)
1n3.(c)
1n8.(d)
123. (b)
128. (b)
133. (d)
138.(a)
143. (2)
148. (26)
153. (b)

4. (b)
9. (a)
14. (d)
19. (a)
24.(b)
29. (a)
34.(1.50)
39. (¢)
44. (b)
49. (c)
54. (d)
59. (d)
64. (b)
69. (c)
74. (a)
79. (c)
84. (b)
89.(2)
94. (16)
99. (a)
104.(8)
109. (b)
Nn4. (d)
9. (d)
124. (b)
129. (b)
134. (c)
139. (1)
144. (d)
149. (d)
154. (41)

PREVIOUS YEAR JEE MAIN QUESTIONS

5. (c)
10. (c)
15. (a)
20.(c)
25. (d)
30. (b)
35.(1)
40. (a)
45. (a)
50. (d)
55. (d)
60. (c)
65. (b)
70.(d)
75. (5)
80. (3)
85. (a)
90. (b)
95. (c)
100. (a)
105. (b)
10. (d)
5. (c)
120. (b)
125. (b)
130. (d)
135. (b)
140. (a)
145. (114)
150. (b)
155. (b)



ANSWER KEY

CHAPTER -6 |DEFINITE INTEGRATION, AREA UNDER CURVES

EXERCISE - 3:
ADVANCED OBJECTIVE QUESTIONS

1. (d) 2.(a) 3.(d) 4. (c)
6.(d) 7.(c) 8.(c) 9. (d)
M 12.(¢) 13.(d) 14. (b)
16.(d) 17.(b) 18.(b) 19. (a)
21.(c) 22.(:) 23.(a) 24.(c)
26.(a) 27.(c) 28.(a) 29.(c)
31.(d) 32.(d) 33.(c) 34.(a)
36.(b) 37.(c) 38.(b) 39.(a)
41.(c) 42.(a) 43.(c) 44.(d)
46. (a,c) 47. (a,b,d) 48. (a,d)
50. (a,c,d) 51. (ab) 52.(3)
54.(a) 55.(a) 56.(a) 57.(d)

2 1 1
59.(b) 60.x 61. E1og6—E
63.(b) 64.(a) 65.(a) 66.(c)
68.(d) 69.(d) 70.(b) 71.(c)
73.(d) 74.(b) 75.(b) 76.(a)
78.(a) 79.(a) 80.(a)

5. (d)
10. (d)
15. (d)
20.(d)
25. (b)
30.(d)
35.(c)
40. (d)
45. (b)
49. (b, c)
53.(c)
58.(c)

62. (b)

67. (b)
72.(c)
77. (d)

EXERCISE - 4:
PREVIOUS YEAR JEE ADVANCED QUESTIONS

1. (b) 2.(b) 3.(c) 4. (c) 5. (c)
6.(a) 7.(c) 8.(a) 9. (a) 10. (d)
Nn.(b) 12.(a 13.(c) 14.(a) 15.(c)
16.(b) 17.(d  18.(a) 19.(d) 20.(a)
21.(a,d) 22.(ab,c)23.(bd) 24.(a.cd)
25.(a.c) 26.(bc) 27.(ac) 28.(ab) 29.(a,b,d)
30. (a,b,.c) 31.(5051) 32.(2) 33.(0)
34.(9) 35.(7) 36.(1) 37.(2) 38.(4)
39.(0.50)40.(4) 41.(182) 42.(a) 43.(d)
44.(c) 45.(b) 46.(a) 47.(d) 48.(abc)
49. (cd) 50.(2) 51.(1.50) 52.(c) 53.(d)
dr (1
55.3"an (E)

2

54, %(ln x)

56. %(ewse}%sﬁl[%)—l) 57.(b) 58.(c)

59.(c) 60.(a) 61(a) 62. (a,b,d)63. (b,d)
64.(3) 65.(4)
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