CHAPTER

1 Definite Integral and Area

Chapter Highlights

Definite integral, Fundamental theorem of integral calculus, Differentiation under integral sign, Integration of

mod functions, Area of plane regions, Curve tracing.

DEFINITE INTEGRAL

Let F(x) be any anti-derivative of f(x), then for any two
values of the independent variable x, say « and b, the differ-
ence F(b) — F(a) is called the definite integral of f(x) from

b
a to b and is denoted by J f(x) dx.Thus

b
[ f(x)dx = F(b) - F ().

where F (x) is any anti-derivative of f(x), The numbers a
and b are called the limits of integration; a is the lower limit
and b is the upper limit. Usually F(b) — F(a) is abbreviated

by writing F (x)|Z .

FUNDAMENTAL THEOREM OF INTEGRAL
CALCULUS

If f(x) is continuous on [a, b] and if F(x) be antiderivative
of f(x), then
b

[ £ ) dx = Fb) - Fla)

a

CAUTION

The anti-derivative F(x) must be continuous on the interval
[a, b].

Why ‘definete’ Integral

The reason for using the term definite integral follows from
the fact that the value of definite integral is independent
of the particular choice of the antiderivative of f(x). For if
F(x) + ¢ is any other antiderivative of f(x), then

b
[rydx = Fo+c| =[Fb) +c] - [Fla) + ]

= F(b) - F(a),

which is same as before.

b
Working Rule to Evaluate If(x) dx

a
b
Step 1: Evaluate the indefinite integral Jf(x) dx and omit
a

the constant of integration. Let this be F(x).
Step 2: Evaluate F(b) and F(a).
Step 3: Calculate F(b) — F(a).

b
Then, [f(x)dx = F(b) - F(a)

Evaluation of Definite Integrals by
Substitution

In this method, we make a substitution f(x) = to reduce the
given integral to a known form of integral.
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Solution: (D)
C A U T l o N 2 et
Given Jexz dx =a,letI= j In (x) dx

When we make a substitution in a problem of definite integral, 1

we have to change the limits according to the substitution.

1
Putln (x) = = — dx=21dt
X

For example, if we put ¢(x) = ¢ in the integral 5
b 2 .
[” 160010’ (x)dx , then o= j 2 dr = (1) - [ear
1
b , o(b)
[ floeote’nax = [ p(eydi =2 —e—a
a o(a)
/2
CAUTION 3. The value of the integral J Lcosxz dx is
0 (2+cosx)
The substitution must be continuous in the interval of 1 1
integration. A) — B) —
9 4 7 (B) 2
-1 -1
© 5 D) 2
SOLVED EXAMPLES
Solution: (B)
1 TL is equal to sinx
’ [2_ 2 Let P=—"—
oatya —x ¢ 2+ cosx
(A) T (B) Ty N dP (24 cosx)-cosx —sinx- (—sinx)
2 dx (2 + cosx)?
©) pg (D) None of these | Dcosx+1
(2+cosx)2

Solution: (B)
Integrating both sides with respect to x between the

a
acosOdo /4
Let /= limits 0 and — ,
'([a+*/a — x> -([a+acos0 2
. /2
[Putting x = a sin == dx =a cos 0d0)] we get (P)”/Z _ 2005x+12 dx
20 n/2 1 o (2+cosx)
j o= [|1- d6
0 +cos9 1+ cos6 T2 5cosx +1
ie., J ———— dx
w2 | 2 0 o (2+cosx)
= [1d0-— [ sec® Zdo ,
0 2 0 2 sin x i 1
= —— = __0
0T 2+cosx ), (2 )
= [Q—tan—]
2], _1
2
b4 i1 b2
Zz—tanz 2(5—1) 1 X’
4. lim —3j Jt dtis equal to
) . x—=0 x 0
2. Given J‘exzdx = qa, the value of .[ In (x) dx is 1 2
| e (A) 3 (B) 3
(A) &' —e (B) ¢*—a . L

(©) 2¢"-a (D) 2¢*~e—a © (D) =
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Solution: (B) i
J. sin ¢ dt

1 .
Iim — smx/; dt= lim 2
x—0 x3 x—0 X

0
0 'y
(6 form) [ J sm\/; dt=0atx= 0]

0

3

[sin V] Z-i(xz)
= lim (o dx
x—0 3x

(Using L Hospital’s Rule)
— lim (sinx) (2x) _ 2

x>0 32 3

x+h dz
lim — | ————— isequalto
h=0 h I Z+\,ZZ +1

1
(A) 0 (B) ———
X+ \/xz +1

©) : (D) None of these

2

x“+1

Solution: (B)

x+h dz

x]:h dz
2
T ozHz +1
= lim z z (9 form)
h—0 h

= lim
h—0 1
(Using L Hospital’s Rule)
1
= lim (1)

50 b+ R 41

1

x+\/x2+1

2
) If2f(x)+3f(%) = %—2,”&0, then [ f(x) dx is
1

equal to

-2 1 -2 1
A) —log2+— B) —log2 ——
(A) 5 1082+ (B) 5 log2—-

1

2
©) 3 log2 + 5 (D) None of these

Solution: (A)
Wehave,Zf(x)+3f( ) = 1 -2
X

1

X

= 2f(1)+3f(x)=x2
X

Solving the above two equations, we get

-2 3x 2
= — 4 — — —
St 5« 5 5

2 -2 3x 2
{f(x)dx—!(§+?-§)dx

=|—1Io +L2—zx
70 s
(2102 & _4) (3.2
5 5 10 5
- 1
=|—log2+—
22+5)

7. Let f(x) be a polynomial of degree 2 satisfying f(0) = 1,

2
f7(0)=-2andf” (0)=6, then [ f(x) dxis equal to
-1

(A) 6 (B) 0

©) 9 (D) None of these
Solution: (C)

Let fx)= ax’ +bx +c

= f"(x)=2ax+band f” (x)=2a

We are given f(0)=c=1,f"(0)=b=-2

and  f”(0)=2a=6=a=3,b=-2andc=1
Fx) =37 —2x+1
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2 2
[ @) de= [ (3x* —2x+1) dx

-1 -1

32 2
= [x" —x" +x]

=(8-4+2)—(-1-1-1)=6+3=9

1
8. Iff(x) =a + bx + cx?, then Jf(x) dx equals

(A) %:f(0)+4f(%)+f(1):

(B) % f(0)+2f(%)+f(l):

1 1 1
© < hf(0)+4f(5)+f(1)_
(D) None of these

Solution: (C)

b

f(0)=a,f(l):a+b+c,f(;) +2+Z

1 1
o I= If(x) dx = J(a+bx+cx2) dx
0 0
1
= P (6a +3b+2c)

1 1
=< [f(O) vy (5) + f(l)}

1

9J'x—l

log x

dx, where a > 0, is equal to

(A) log (a +1) (B) 2log (a+ 1)

(C) 3loga (D) 2loga
Solution: (A)
0
1 1
x“ log x x“*
= f dx = | x" dx =
/@ J. log x * a+1

10.

da+C =log(a+1)+C

-

Ifa =0, then f(a) =0,
L C=0
Hence, f(a) =log (a + 1)
]
[x —14x+49] [ ]

dx, where [.] denotes the greatest integer function, is

The value of the integral J

3
A1 (B) >
(©) % (D) None of these

Solution: (C)

[x*]
d 1
[x? —14x + 49] + [x*] y W

4
Let 1=j
3

_ } [(7 - x)Z:I N

7= -0 |+ [7-27]
b b
Using [ f(x)dx=[ [ (a+b-x)dx

} [(7 i ] dx (2)
3 () +[(7-07 ]
Adding Eq. (1) and (2), we get

4
2= jldx =1 . 1=

Properties of Definite Integrals

b a
L[ f()de =— [ f(x)dx
a b

b b
2. [f(xyde = [f(»)dy
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b c b
3. [f(x) de=[f(x)dx+]f(x) dx,wherea<c<b

Generalization: The above property can be general-
ized into the form

b 4 c, b
[feodx = [ f)d+ [ foodx+ ..+ [ f(x)dx
wherea<c; <c¢,..<c,_;<c,<b.

4. ]if(x) dx = 'Tf(a—x) dx

[AC)) PR

£f<x>+f<a—x> 2

NOTE

This property is useful to evaluate a definite integral without
first finding the corresponding indefinite integral which may
be difficult or sometimes impossible to find.

6. Tf(x) dx = j-f(x)dx+fff(2a—x) dx

0 if f2a—x)=- f(x)

2a
7. :[f(x) dx = Z'Tf(x)dx iff(Za—X):f(x)

8. [ f(x) dx
)2 il[f(x) dx if f(—x) = f(x)1i.e., f(x)is even
0 if f(=x)=—f(x)1.e., f(x)is odd
b b
9. [f(x)ydv=[f(a+b-x) dr

b

f(x) b—a

10. {f(x)+f(a+b—x) T2

b
11. If f(x) = 0 on the interval [a, b], then Jf(x) dx 2 0.

12. If f(x) < g(x) on the interval [a, D], then
b b
[0 dr<[g(x) dx

b

Jf(x) dx

a

13.

b
< [1£ ()l dx

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

b
m(b-a)< [ f(x) dx<M(b-a)

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

(A) nff(x) dv=n Tf(x) dx

B) [f@dr=(-1) [fx) dr

b+na b

© | f(x)dx=[f(x) dx,wherebe R'
na 0
b+a

(D) [ f(x) dxis independent of b,
b

b+na a

®) | f)dx =n[f(x)dx,wherene I
b 0

In particular,
() ifb=0, [ f(x)dx =n ] f(x)dx
0 0

b+a a

(i) ifn=1, | f(x)dv = [ f(x)dx
b 0

c+na c

F) | fyde = [f(x)dx

b+na b

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

< \/jfz(x) dx- jg%x) dx

b
[ /() g(x) dx
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17. If a function f(x) is continuous on the interval [a, b],

then there exists a point ¢ € (a, b) such that e ¥ . cos’ 2n +1) 7 —(2n +1)x] dx

O"—n?l

b

[ £(0) dx=f(e) (b~ a), where a<c<b

' =7je°°” cos’ @n+ Dxdx=—1
0

18. For a given function f(x) continuous on [a, b], if we are

able to find two continuous function f;(x) and f,(x) on 2=0=1=0
[a, b] such that fi(x) < f(x) < f,(x), V x € [a, b], then /2
b b b 12. j (tan x + cotx) dx is equal to
jfl(x)dx < jf(x)dx < sz(x)dx 0
(A) %log 2 (B) — % log 2
19. If f(¢) is an odd function, then F(x) = Jf(t) dt is an
even function (C) mlog2 (D) None of these
N Solution: (C)
20. If f(#) is an even function, then F(x) = j f(t)dt is an 2/
odd function. 0 Let I= J- log (tanx +cotx) dx
0
/2 .
CAUTION _ Jlog(smercosx) "
0 cosx sinx
If £ (t) is an even function, then If(t)dt; a # O; is not neces- 72 )
a B = | lo ( 2 J dx
sarily an odd function. If will be odd if [#(t)at =0 0 st 2x
° /2 /2

=log2 J 1dx - J logsin2x dx

Pis 17
=— log2—- —-|logsinz dz
) 8 2{ &

/2 T T 1
logsinxdx == —log2= —log —
'[0 9 2 g 2 9 2

1
(Putting 2x=z=dx= > dz)

SOLVED EXAMPLES - | 2

— log2— —-2 | logsinz d:
] 5 log 5 j gsinz dz
11. The value of the integer J.e“’szx - cos’ 2n+ 1) xdx,n

integer, is 0 = g log2 + % log2
(A) 0 B) 7 _ zlog 2
©) 27 (D) None of these

Solution: (A) 2l 2
13. jl:—x:l dx (where [ . ] denotes the greatest integer
oLe

Let 7= [e™ " cos’ @n+1)xdx

function) equals

S =3

= Temz(”_x) - cos® (2n+ 1) (m—x) dx (A) log,2 (B) ¢’
0 ©) 0 D) 2
e



14.

15.

Definite Integral and Area  16.7

Solution: (A)

16.
) In2 o0
2 2 2
J[_v:| dx = J |:_x:| dx + J. |:_x:| dx
oLe€ o L€ m2bk€
In2
= [1dx+0 =In2
0
2
j l cosec'"! (x - l) dx =
” X X
(A) 1/4 B) 1
<) 0 (D) 101/2
Solution: (C)
2
1= j l cosec'"! (x - l)a’x 17.
» X X

Let l=t,—L2a’x=a’t

X X

2
I=— _[l cosec'’! (t - l)dt
l/21‘ t
=[=-1

=2/[=0=171=0

-4
If | f(x)dx =4 and

-4
[ (3= f(x)) dx =7, then the
-1 2

1
value of jf(—x) dx is
-2

(A) 30 (B) 29
(C) 28 (D) None of these
Solution: (B)

-4

Tf(x)dx:4and [ (3= f(x))dx =7,

2
= jf(x)dx=7+18=25
-4

1

I:Jf(—x)dx:jf(x)dx:;Ff(x)dx+ }f(x)dx

=4+25=29

T .
2
The value of the integral J SH? fex dx, where k€1, is
, sinx
T
A - B) 7
2
) 0 (D) None of these

Solution: (C)

T . T .
Let [= Jsm. 2 kx d= J-sn% 2k(w —x) v
, Sinx o Sin(m—x)
. T .
:Ism(Zk.n'—ka) de—J5192h =1
0 sinx o Sinx
2/1=0=1=0
f x*sinx
The value of the integral J dx is

o(2x —7) (1 + cos’ x)

2

2
/4 T
A) — B) =—
(A) 2 (B) 5
2
©) o (D) None of these
Solution: (A)
T x%sinx
Let I=
'([(Zx —7t) (1+cos® x)
_ T (r —x)* sin (7 ;x) 0
o (2r —2x —m) (1+cos” (- x))
- T(nz —27x +x?) sinx
o (m=2x) (1+cos” x)
s 2 _ .
ZJ (m= —2mx) smzx de 1
o (7 —2x) (1+cos” x)
pd . -1
dt
= 21=71'J.—Slnx2 dxz—ﬂj 3
pl+cos”x 1+t
(Putting cos x =t = sin x dx = — df)
| 2
=7r|:tan_lt] =7 z+z -
-1 4 4 2
s
4
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15
18. j [xz] dx, where [.] denotes the greatest integer func-

0
tion, is equal to

(A) J2-2 B) 2-2

<) 2+ NG (D) None of these

Solution: (B)

1.5

1 NG 1.5
[ 1dx = [[x1dx+ [ [x*]dx + [ [x7] dx
0 1

0 V2
[x*1=0,0<x<1
L1<x<+2
2,\2<x<15
1 NG 1.5
=J0dx+ J.l~dx+_[2 dx
0 1 2

3/2

= @ + 20

= \/5—1+2G—\/§) =2-2

19. j‘[\/;] dx is equal to
0

(B) 2
(D) -2

(A) 1
©) -1

Solution: (B)

IV = [ V5]
EeaR ]
= dex+jldx =xf =2.

100
20. If {x} represents the fraction part of x, then J {\/; bdx =
0

155 235
A) — B) =
(A) 3 (B) =
76

©) 3 (D) None of these

Solution: (A)

100 100

- '([\/;dx— _([(\/;)dx =¥— J (Vo) ax
:M_ ‘([(\/;)dx+_!(\/;)dx+£(\/;)dx
3 100

+.”+-j(J;)dx

81

= 203ﬂ —[j.() dx +}l dx +}2 dx + ..+ 1}09dx]
0 1 4 81

=%qm~43+10+21+36+55+78+105

+136 +171)

_ 2000 —165 = 155
3 3

2
21. j[xz] dx is equal to

-2

(A) 10-23-22

(B) 10+2~3-22

(€) 10-23+22

(D) None of these

Solution: (A)

2 2
[ ) dx=2](x") dx (- integrand is even)
-2 0

1 N/ 3 2
=2 I:J(xz)dx+ [ ?yde+ [ () dx+ J(xz)dx]
0 1 V2 NG

(X)) =0if 0<x <L 1if 1< x <2;
2if 2 <x<f3:3if B3<x<2

1 V2 NE) 2
=2(J.0dx+ jldx+ J2dx+ J.3dx]
0 1 V2 3

—2 0 +4m[E+6m[s
= (10-2+3-242)



22.

23.

24.
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1
| Lx + 1] dx is equal to
-2

(A) 0
©) -1

(B) 1
(D) None of these

Solution: (A)

1
j(x+1) dx
-2

-1 0 1
= [+ Dde+ [ (x+Ddr+ [(x + 1) ax
-1 0

-2

c(x+D)=-1lif —2<x<-10if -1<x<0;
1if 0 < x<1

= ]1(—1)dx+ }0-dx+j1 dx
-2 -1 0

= |, +@] =0.

2
J[x —1] dx is equal to
-1

A) -3
(C) =2
Solution: (A)

B) 3
(D) 2

2
[lx-1ax
-1

:}(x—l)dx+j(x—l)dx+j(x—l) dx
—1 0 1

(x—1)= —2if ~1<x<0;-1if 0< x<1
0if1<x<?2

0 1 2
= [ (=2 dx+ (-1 dx+ [ (0) dx
-1 0 1
=2, -, =-3.

100
J (x —[x]) dx is equal to
0

(A) 50
(C) 200

(B) 100
(D) None of these

Solution: (A)
Since x — [x] is a periodic function of period 1

100 1
o J = (0] dv=100 [[x = ()] dx
0 0

1 1
=100 [x dx—100 [ (x)dx
0 0

2
=100 [X—J
2

1

1
—100]0 dx =50
0 0

25. If f(x) is an odd function, then J f(@)dt is
a

(A) odd
(C) neither even nor odd

Solution: (B)

(B) even
(D) periodic

Let ¢(x)= j|£ f(t) dt, then

0= [ S0 di=— | f(-2) @

(Putting t =—z = dt =—dz)

]E f(z) dz (+ fis an odd function)

—a

a

jf(z) dz+]£f(z) dz=0+ ff(z) dt

—a

v f(x)isoddie. f(-x)=— f(x),
j‘ f(x)dx=0

=@(x) .. ¢(x)is even.

X
. If f(x) is an even function, then j f(t) dtis

0

(B) even
(D) periodic

(A) odd
(C) neither even nor odd

Solution: (A)

Let ¢(x)= Jx‘ f(t) dt, then
0
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o= [ 1) di=- [ f(=2) &
0 0

(Putting t=—z = dt =—dz)

=- jﬁf(z) dz (. fis an even function)
0

- _T f(t) di=— () = $(x)is odd.
0

1007

27. J (sin4 x + cos? x) dx is equal to
-100m
(A) 100 7 (B) 150 &
(C) 200 & (D) None of these

Solution: (B)

1007 1007
-4 4 -4 4
(sin” x 4+ cos” x)dx =2 J- (sin” x 4+ cos™ x) dx
-1007% 0

(. integrand is even)

T
2 (200)

=2 f (sin4 x + cos? x) dx
0

/2
=2-200 J (sin® x + cos* x) dx
0

. . o . . T
( sin® x + cos* xisa periodic function of period 5)

/2 /2 P
=400 { J sin* x + J cos” (— - x) dx:|
2

0 0
/2 31 1
=800 - jsin“x dx=800 . ——-Z =150 &
4.2 2

0
28. If f(x) and ¢(x) are continuous functions on the inter-

val [0, 4] satisfying f(x) = f(4 — x), p(x) + p(4 —x) =3
and

4 4
Jf(x) dx =2, then Jf(x) O(x) dx =
0 0

(A) 3 (B) 6
©) 2 (D) None of these

29.

30.

Solution: (A)

4 4
[0 dx=[f4-x)9(4-x) dx
0 0

4
= [ /() 3= ¢ (x)) dx
0
['.'f(x)=f(4—x)andq)(x)+¢(4—x)=3]

4
=3 [f(x)dx —1
0
=2[=3-2.1=3
37/2
The value of the integral J [sinx] dx, where [-]

/2
denotes the greatest integer function, is

T -7
(A) 5 B) -
© 0 D) 7

Solution: (B)

3r/2 T 3r/2
| Ginxydr= [ sinx)dx+ | (sinx) dx
/2 /2 T
T 37/2
= [odc+ | (-Ddx =— ()"
/2 T

RY4 -7
= — ——7[ = —
(5-)-=

2
The value of J- max [(1 — x), (1+ x), 2] dxis
-2

(A) 8 B) -8
© 9 (D) -9
Solution: (C)
For-2<x<-1,wehavel —x2>2
and 1 -x>1+x
somax [(1-x), (1+x),2]=1-x
For—-1<x<l1,wehave 0<1—-x<2and0<1+x<2

- max[(1 —x), (1 +x),2] =2
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For1 <x<2,wehavel +x>2and 1 +x>1-x

somax[(1—x), (1 +x),2]=1+x

2
j max [(1 —x), (1 +x), 2] dx
-2

= ]l(l—x)dx+j2dx+_2[(1+x)dx
2 -1 1

2\! 2\?
X 1 X
=|lx—-——] +(2 +lx+—| =9
(x 2)2 (X)71 (x 2)1

31. Iffand g are two continuous functions, then the value
/4

of the integral j [f(x)+ f(—x)] - [g(x)—g(—x)]dx
-r/4
is

T
(A) " (B) 0

©) —Tn' (D) None of these
Solution: (B)
Since f(x) + f(—x) is an even function and g (x) — g(—x)

is an odd function, therefore, [ f(x) + f(—x)] X [g (x) —
g(—x)] is an odd function, therefore

/4

J [/ (x)+ f(=0)][g(x)-g(=x)]dx =0
—r/4
al2
32. Iffla—x)=/f@)and | f(x) dv=p, then
0
]ﬁ f(x) dxisequal to
0
(A) 2p
©p

Solution: (A)

(B) 0
(D) None of these

al2

[ f@de+ _Tf(x)dx
0

al2

(o ax =
0

0
=p- [ fla-2d

al2

[Putting x = a — z in the second integral so that
dx =—dz]

33.

34.

al2

b a
=p+ | fla-2)d [ jf(x)dx——jf(x)de
0 a b

al2

b b
=p+ | f(a=x)dx ( ff(x)dx=Jf(y)dy]
0 a a

al2

=p+ | f () dx [ fla—x)=f(x)]
0

=p+tp=2p

If/= _[ (asin® x + B tan’ x + y cosx) dx, where @,

—da

B, yare constants, then the value of 7 depends on

(A) na B) o, ya

©) o, B,a (D) None of these
Solution: (A)

We have, /

a
= j(asinsx+ﬂtan3x+ycosx) dx
—a
a a a
=0 Jsinsxdx+ﬁjtan3xdx+y jcosx dx

—a —a —a

=05><0+[3><0+;/><2.[cosx dx
0

5

(- sin’x and tan’x are odd functions)

. Idepends on %, a

1
j|sin27rx | dx is equal to
0

(A) 0
©) Un

(B) - l/x
(D) 2/x

Solution: (D)
. . . iy 1 .
Since sin 27y is positive for 0 < x < 5 and negative

for l <x<l1.
2

sin 27 x, for0<xSl

. 2
|sin2 mx | = {

—sin27rx,f0r5<x<1



16.12 Chapter 16

1 12 1
- J|sin2n’x| dx = Jsin 21 x dx + J(—sin 21 x) dx
0 0 1/2

| —cos2mx 12 N cos 27x !
2r o 2r )
2
b4

35. If Txf(sing' x + cos? x) dx =
0

/2
k J f(sin3 x + cos’ x)dx, then k =
0

(A) % B) ©

© 2 (D) None of these

Solution: (B)

Let I= jxf (sin® x + cos” x) dx
0
= [ (= x) f[sin’ (x - x) +cos” (x - x)] dx
0

T
=7r_[f(sin3x+coszx) dx -1
0

T
= I= %Jf(sin3x+coszx) dx
0

/2
= % 2 J‘ £ (sin® x +cos? x) dx
0

/2
=r j f (sin3 x + cos’ x) dx
0

k=m
36. If x > 0 and J.[x] dx = [x] (%A+B], where [-]
0

denotes the greatest integer function, then

(A) A=[x]-1
(C) A=[x] +1

(B) B=x—[x]
(D) B=x+[x]

37.

38.

Solution: (A, B)
Let(x)=/thenx=I1+k 0<k<1.

I+k

_T(x) dv = | (x)dx
0 0

I+k

= j(x)dx+j.(x)dx+---+ j (x) dx + j (x) dx
0 1 -1 !

=0+1+2+-+(-1)+1-k

% (- 1)1+ k= %(x) (1) = 1]+ () [x ()]

- () {% (1)~ 1]+ [x - <x>]}

A=x)—-land B=x-(x)

1
The value of the integral J e dxis
0

(A) greater than e
(C) greater than 1

Solution: (B, C)

(B) less than e
(D) less than 1

We have, 0<x’<1,= < e <é!

= jldx<jexz dx<jedx:>1<j'exzdx<e.
0 0 0 0

100
The value of the integral IZX_[)‘] dx, where []

0
denotes the greatest integer function, is

(A) log2
(C) 100 log 2

Solution: (C)

(B) 501og2
(D) None of these

100 100 k
j2x_[x]dx= z J 273 gy
0 k=1 1

100

k—
k
=Yy [tV
k=1 -1
100 k
=Y 2 ¢ 2" i
k=1 k-1

100
=Y 2070 2" -2 N log2
k-1



39.

40.
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100
=log2 Y, (2-1) =100 log 2
k=1
2—tan’z
Let/, = J x fIx(3—x)] dx
sec z
2—tan’z
andh= [ flx(3-x0)]dx,
sec’z
where f'is a continuous function and z is any real num-
ber, then 7,/, =

(A) 372 (B) 12
O 1 (D) None of these
Solution: (A)

2—tan’z
We have, [, = j x f[x(3-x)] dx

sec’ z

2—tan’z

= j B-x) f{B-x)[3-(3—x)]} dx

'.'Tf(x)dx: _lff(a-%b—x)dle

2—tan’z

= | 6-0/x3-x)

sec’ z

2—tan’ z

=3 [ fxG-xldi— [ xf[xG-x]dx

sec’ z

2—tan’z

sec’ z

=3L-1
3
s 26 =31Landso [,/I,= 5

If f(x) is a periodic function with period 7, then
b+2T

J f(x) dx is equal to

a+2T
b+T b

@ [ f@ar ®) [ f(x) dx
a+T a+T
b+T

b
© [ sx) dx D) [/f(x) dx

Solution: (A, D)

b+2T b+T
[ feyde= | fy+7) dy
a+2T a+T

(Putting x = y + T so that dx = dy)

b
= [/(2) dz
(Again, putting z = y + T so that dz = dy)

b
= [/ (x) dx.

41. The value of the integral
2
J.\/(zx +3) (3x* +4) dx cannot exceed
1

(A) /48 (B) 66
©) J73 (D) None of these

Solution: (B)

f (2x +3) 3x* +4) dx
JV
1

2 2
< \/J(Zx +3) dv- [(3x” +4) dx
1 1

= (2 +30)7 - (2 + 4x)F = 611 =66

b
[0 g(x)

a a

< \/ffz(x) dx-j‘gz(x) dx]

dx

2
2. 1f =
'!\/2x3 —9x? +12x+4

, then

1 1 1 1
A) —<I<-= B) —</<-
(B 5<l=3 B <=3
©) i<[<1 (D) None of these
Solution: (C)

Let f(x) = 2x° — 9x* + 12x + 4, then f(x) is a decreasing
function on the interval [1, 2].

8=/(2)<f(x)<f(1)=9
1 ! <L
32 —oxt+12x+4 B

= 1—}ak«<} d <-j4-}a%
37 T —oel2x+a By
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= l<l<I<L<1
4 3

NG

1
Hence Z <I<1

3
43. J‘{\/; } dx, where {x} denotes the fractional part of x,
0

is equal to
5 7
A) = B) —
(A) 2 (B) 5
3
(©) 5 (D) None of these

Solution: (A)

2 P 1 3
= % - [”:\/;] dx + J[\/;:I dx]
o \o 1
| 3
2. dex+j1dx S22 502
2 0 1 2 2
20x]
44. The value of the integral J. (x —[x]) dxis
1
(A) [x] (B) > [x]
(©) 3[x] (D) 2 [x]
Solution: (A)
2(x) 2(x)1
| e=(ax= | [x—()]dx
0 0

1
=2 (0dx [[x - (x)]
0

[ x—(x) is a periodic function of period 1]

.

=2(x) bl - J.(x) dx
L 0 0

- 2() l—0)—<)

=2(x 5 =(x

+>

45.

B) aet1)
D) ae-1)

(A) ae
(C) a(l-e¢)

Solution: (D)
a-l 1
x—(x) _ x—(x)
J NE) dx = j dx—a_[e dx
0 0
[+ x—(x) is a periodic function of period 1]

“dx=a(e-1)

|I
o'—.~

46. If f(x) is a function satisfying f’ ( )+ X~ f(x) =0 for

cot@
all x (x # 0), then the value of the integral I f(x) dxis

tan@

(A) tan’0 (B) 2tan 6
) 0 (D) None of these
Solution: (C)
cot@ cot@ 1
Let/= [ f(x) dr= _[—zf( )
tan@ tan@

[ f(X)——f )]

tan 6 1 1
= | f(2)dz (Puttlng——zso that —- dv= dz)

cot® x

cot@
- [ f@dy=-1=21=0, . 1=0

tan@

DIFFERENTIATION UNDER INTEGRAL SIGN

If the functions g (x) and % (x) are defined on [a, b] and
differentiable at all points x € (a, b) and f(¢) is continuous
on [a, b], then

h(x)
VT raar] =< o o
x|, ) dx

—%@mwﬁw
X
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INTEGRATION OF MOD FUNCTIONS

b
J17 ()] e

WORKING RULE

(i) Solve the equation f (x) = O.
Let the roots be @ and fsuch thata < o< B < b.

(i) Divide the interval (a, b) into subintervals (a, ), (¢, B)
and (B, b).

(i) Check the sign of f (x) by taking any point in each of
these subintervals.

b
(iv) Use the property jf(x) dx

a

= Tf(x) dax + ?f(x) dx + j).f(x) dx
a B

o

with proper sign of f (x) in each (a, @), (&, B), (B, b).

SOLVED EXAMPLES 1

47.

2r

/l —cos2
I STOOSIY s equal to
0 2

(A) 2
©) 4

Solution: (C)
2 2
1—cos2
| S e [ 1sinx|dx
0 2 0

T 2
= [|sinx| dx+ [ |sinx|dx
0 T

(B) -2
(D) —4

wsiny=0givesx=nr,n=0,t1,+2, ..
out of which only x =7 € (0, 27)-

2r
sinx dx — j sinx dx

4

S —3

=— [cosx]} + [cos x]>"

=—(-1-H)+1+1)=4

T
48. J|sinx + cos x| dx is equal to

0

(A) V2
(©) 32

(B) 22
(D) None of these

50.

Solution: (B)

T
J|sinx+cosx|dx
0
3n/4 T
dx = J |sinx + cos x| dx + J |sinx + cos x| dx
0 37/4

ssinx +cosx =0 = cosx =-—sinx
3
:>tanx—1:>x:Te(0,ﬂ)

3n/4 bt
'[ (sinx + cosx) dx — I (sinx + cos x) dx
0 3m/4

. 3n/4 . b
= (—cosx +sinx) |0 —(—cosx + sinx) |3”/4

(&5 5)

1007

j J1—=cos2x dxis equal to

0
(A) 100 2 (B) 502
(C) 2002 (D) 4002
Solution: (C)

1007
Let I= .[ \J1—cos2x dx
0
1007

=2 | |sinx| dx
0
Since | sin x | is a periodic function of the period 7
/4 V4
=100 V2 f|sinx| dv=100 2 [sinx dx
0 0

[+ sinx=>0in (0, 7)]

=100 ~/2 [-cosx]F =200~2

10

J. [sinx| dx is equal to

T

(A) 18 (B) 20

(C) 40 (D) None of these
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51.

52.

Solution: (A)

2
. . . L . . D ¢
Since | sin x | is a periodic function of period 7, =4 (—cos 2 + sin Z)

=4[(1+1]=8

107 0

f [sinx| dx=9 I|smx| dx=9 jsmx dx o

53. The value of the integral J [log2x| dx is

[ sinx>01in (0, 7[)] 1/2¢

=—9 [cosx]f =—9(-1-1)=18 (A) 1+e! B) 1-¢!
o (C) e '—1 (D) None of these
T
j (Isinx|+[cosx|) dx is equal to Solution: (B)
0 1
Put 2x =t =—
(A) 20 (B) 40 u X=1t=dx 2dt
(©) 10 (D) None of these o
Solution: (B) [ llog2x| dx= = J [log#| dr
b 1/2e l/e
107 20(5)
J (Isinx|+|cosx|) d J. (Isinx|+|cosx|) dx
! o juogt|dz+j|1ogt|dt
22 1/e
=20 | (Jsinx|+|cosx[) dx K
0 — logt dt + | logt dt
T 2 [ 1./’:2 ¢ J ¢ ]
( [sinx|+|cosx|is a periodic function of period 5)
1
/2 E[( thgI)l1/e+tl1/e+(t 10gt)|1 _t| ]
=20 J (sinx + cosx) dx
0
= l(llogl+l—l+.«z—e+l)
. V3 . . 2\e e e
|: in (0, 5) both sin x and cos x are p051tlve:|
1(-2 1
/2 =—|—4+2|=11-=
=20 (- cos x + sin x); 2(@ ) ( e)
=20 (1 + 1) =40.
T
2r X a+5
The value of _[ 1/1 + sin 5 dx is 54. The value of the integral _[ (|sinx|+|cosx|) dxis
0 a
(A) 0 B) 2 (A) arm (B) 2ar
(©) 8 (D) 4 arn
) — (D) Independent of a
Solution: (C) 2
2r .
{ Solution: (D
j 1+ sin = d olution: (D)
0 2 Since (| sin x | + | cos x | is a periodic function with
2 a+ X
_ .2 X ) X X X . 2
= J \/sm Z+cos 2 +2sin 7 cos n dx period —, therefore, '[ (|sinx|+|cosx|) dx is
0 2

a

2r
= J (sm X 4 cos —) dx independent of a.
4 4
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SUMMATION OF SERIES WITH THE
HELP OF DEFINITE INTEGRAL AS
THE LIMIT OF A SUM

If f(x) is a continuous and single valued function defined

b
on the interval [a, b], then the definite integral J f(x) dxis

defined as follows: a

b
jf(x) dx:}}iH}) h[fla+h)+fla+2h)+
‘ -+ fla+nh)]

where nh=>b - a.
or lim 2 fla+rh) = j f(x) dx (1)
iso =l

Putaanndbzl:}nhzl:>h:l
n

1
Substitute a =0, b=1and 2= — in (1), we get
n

n 1
lim Y f(iJ = [ f(x) dx
n—e r=1 n 0

- worancrue [

(i) Find the rth term of the given series and express it

in the form 1 f (r) Then the given series can be
n \n

written as

m — » f
ninw n z ( )
(ii) Write the above series equal to a definite integral by

replacing l by dx, L by x and
n

lim Z by_[

n— oo
i ; ; lim A

Also, lower limit of integration = =
n

and upper limit of integration = nlinw % ,
where r, and r, are the least and greatest values of r
respectively.
Note: Here each term tends to zero when n — oo, so addition
or omission of finite number of terms does not affect

the required limit.

SOLVED EXAMPLES

2 2
55. lim 31 T+ 32 3
n=e \I"+n° 2°+n

1.
+ --+—} is equal to
2n

1 1
A) =log?2 B) —log?2
()30g ()20g

(C) log2
Solution: (A)

1 2? 1
lim + oot —
oo\ Prnd 2240’ 2n

(D) None of these

Il
g

1
= [ [log (x° +1)]
0

x+1

log 2

1
3 (log 2 — log 1)—

The value of the nlingc

1 + 1 + 1 + .. }’l—
\/n_2 \/nz—l \/n2—22 n’ —(n—1)>°

is

T T
A) — B) —
(A) 2 (B) 3
b4
©) 3 (D) None of these
Solution: (C)
lim
n—>o0
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SOME USEFUL REDUCTION FORMULAE

1. If n is a positive integer, then

/2 /2
J sin” x dx = .[ cos” x dx
0 0

n-1n-3 n-5
n n—-2 n—4

n=-3 n=-5 1n=x .
. e — —, when n is even
22

--~§,whennisodd

n n—2 n—-4
2. Jsin"x cos™x dx

. m_3 Y 2 .
m+n m+n—-2 3+n l+n

;if mis odd

and n may be even or odd

m—-1 m-3 1 n—-1n-3 2
= m+n.m+n—2m2+n' n 'n—2m§
if m is even and n is odd
m—1 m—3 1 n-1n-3 1n1xm
m+n.m+n—2m2+n. n .n—ZME.E’

if m is even and »n is even

These formulae can be expressed as a single formula :
/2

J‘ sin” x- cos” x dx

0
_m=D(m=3)..J[(n=1)(n~-3)-]

(m+n)y(m+n-2)--

to be multiplied by il when m and n are both even
integers. 2

SOLVED EXAMPLES

2

57. J‘x3\/2x—x2 dx is equal to

0

r r r
(A) > (B) Y © Y

Solution: (C)

}x3 \2x — X2 dx
0
/2

= j 8 sin® @ \/4sin® 6 — 4sin* O (4 sin Ocos 6) dO
0

[Putting x = 2 sin’0 = dx =4 sin O cos 6d6]
/2

=64 [ sin*6- cost0df=64 3L T

) 10-8-6-4-2 2
_In
8

b
58. The value of J-(x —a)’(b-x)dx is

(b-a)° (b-a)
&) 82 ®) 136
8
©) (bz_gg) (D) None of these

Solution: (C)
Put x=acos 0+ b sin’6

= dx=2(b—a)sin Ocos 8d0O
b

wJe—aP b -x)tax
a

/2

=2(b—a) [ (acos’ 0+ bsin’ 0 - a)’
0

(b—a cos’0— b sin’6)* sin O cos 6O
/2
=2(b-a)® J sin’ 6 cos’ 6 dO
0

6-4-2-8-6-4-2
16-14-12-10-8-6-4-2
_(b-a)

280

=2b-a)

AREA OF PLANE REGIONS

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

b
A=Jy dx
a

b
= [/ (x) dx
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YA

y=f

(0] X - axis X

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

YA
y=d

0

X

v =9

< X=gWy
y=c

o X

Fig. 16.2

d d
A= [xdy = [g(y) dy

3. The area bounded by the curve y = 4 (x), x-axis and the
two ordinates x = @ and x = b is given by

Y
y=h
O X
x=c
X=a X=b

Fig. 16.3

c b

A= _[ydx + Jydx
a c

where c is a point in between a and b.

4. If we have two curves y =f(x) and y = g (x), such that y
= f(x) lies above the curve y = g (x) and both are above
the axis of x then the area bounded between them and
the ordinates x = @ and x = b (b > a), is given by

b b
A= [f(x)de-[g(x) dx

A
4 y=1
d AN
AN 4
y=9K
X=a X=b
o) X

i.e., upper curve area — lower curve area.
5. The area bounded by the curves y = f(x) and y = g (x)
between the ordinates x = ¢ and x = b is given by

Y

/’(® Y5

Fig. 16.5

A= j.f(x)dx+j‘g(x) dx,

where x = ¢ is the point of intersection of the two
curves.

CURVE TRACING

In order to find the area bounded by several curves, it is
important to have rough sketch of the required portion. The
following steps are very useful in tracing a cartesian curve

Jfx,»)=0.
Step 1: Symmetry

(i) The curve is symmetrical about x-axis if all powers of
y in the equation of the given curve are even.

(ii) The curve is symmetrical about y-axis if all powers of
x in the equation of the given curve are even.
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(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 2: Origin
If there is no constant term in the equation of the given
curve, then the curve passes through the origin.

In that case, the tangents at the origin are given by
equating to zero the lowest degree terms in the equation of
the given curve.

For example, the curve y3 =3+ axy passes through
the origin and the tangents at the origin are given by axy =0
ie,x=0and y=0.

Step 3: Intersection with the Coordinate Axes

(i) 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.

(ii) 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
Find out the asymptotes of the curve.

(i) The vertical asymptotes or the asymptotes parallel to
y-axis of the given curve are obtained by equating to
zero the coefficient of the highest power of y in the
equation of the given curve.

(ii) The horizontal asymptotes or the asymptotes parallel
to x-axis of the given curve are obtained by equating
to zero the coefficient of the highest power of x in the
equation of the given curve.

Step 5: Regions where the curve does not exist

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
region x > a.

Step 6: Critical points
. . dy
Find out the values of x at which = =0.
X
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 a rough sketch of the curve, keeping in mid
the above facts and plotting some points on the curve.

Some Well-known Curves

1. Circle
A) X +y=d
This represents a circle; the centre at (0, 0) and the
radius a. It is symmetric about both the axes.

y
B(, a)

Fig. 16.6

B) (-0 +(-p=d’
This is a circle; the centre at (¢, ) and the radius
a,

(C) x> + y2 +2gx + 2 fy + ¢ =0 (general equation).
This is a circle; centre at (— g, — /) and radius

=\1g2+f2—c.

DO NOT FORGET

(x — Ot)2 + (y- ﬁ)2 <a® represents the interior of the
circle.

(x - 0()2 + (y- ,3)2 > a® represents the exterior (i.e.,
region lying outside) of the circle.

2. Ellipse

2 2

+ =1,a>0,b>0.

Q.\)l =
|

It is symmetric about both the axes, meeting x-axis
at (fa, 0) and y-axis at (0, £b), where b < a. Here
AA| = 2a = length of major axis, BB, = 2b = length of
minor axis.

1%
B(0, b)

b
N
Aq(-a, 0) & (0, 0) Ala, 0)

B4(0, -b)

Fig. 16.7
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. Parabola ©)
y2 = fx or x> = ky where k > 0 or k < 0. (standard v
equation)
(A)
y Y
L L 5 X
(y-b2=kix-a),k,a b>0
axis axis x A)
o\ k4 |sk/4,0 S(k/4, 0) 0
Y I
i
Y Y !
]
I
Y2 =kx, k>0 Y2 =kx, k>0 i
* ®) |
Fig. 16.8 (a’ b)
o) X
It is symmetric about x-axis, where S is the focus, O is )
the vertex, LM is the latus rectum; LM L OX; O being & -a)=kly-b) ka b>0
the axis of the parabola. (B) Fig. 16. 10
(B) (D) x = ay2 +bytcory= ax’ + bx + ¢ (general
equation)
Y Change it in the form either (i) or (ii).
% S0, k/2) 4. Exponential curves
M Y + oo
X
© &
X2 =ky, k>0 \;//
Y (0]
o X A)
+oo Y
L M
S(0, k/4)
[%2] L
3 Jo,
X2 =ky, k<0
Fig. 16.9 —o
0 X
It is symmetric about y-axis, where S is the focus, (B) Fig. 16.11

O is the vertex, LM is the latus-rectum, LM 1 OY.



16.22 Chapter 16

5. Logarithmic curves

Y

A

e
A

q/

-_ 00

6. Modulus function

o) /(1,0)

Fig. 16.12

y=|x|

O (0, 0)
Fig. 16.13

7. Trigonometric curves

Y

y =sinx

©,1)

<

(0! _1)

(B) Fig. 16.14

o[, 0)

(A)

(m, 0)\_/ o) X

Y
A

(1,0

y= 1
1 +x2

0 "X

v
Fig. 16.15
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1
. Letg(x)= jo f(@)ydi , where fis such that — <f(5) < 1
1
forte [0, 1]and 0 <f(¥) < > fort € [1, 2]. Then g(2)

satisfies the inequality:

(A)—%Sg(2)<% (B) 0<g(2)<2

© §< g(2>s§ (D) 2<g(2)<4

2
n

. r 2)’_ .

lim E —-sec” 2 isequal to
2 n

n— o r=1 n

(A) tan 1 (B) % tan 1

©) %tan 1 (D) None of these

I B A
lim — Zstk — isequal to
n—e n T

2k! 2k!
A) ——— B
&) 22K (k1) ®) 25 (k1)
©) Zkz(%)z (D) None of these

10.

11.

12.
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EXERCISES
Single Option Correct Type
L .
1. If J‘e” (x - 05) dx =0, then T s1n(n+2)x
0 6. The value of J-—dx is
[ x
(A) l<a<?2 (B) <0 0 sm(z)
) 0<ax<l D) a=0 .
(A) 3 B) 0 (SN (D) 27
sinf \/; . 2
L Ifx = j sin”! z dz and y = jsmz dz, then ﬂ is ) 1 2 n 1n )
5 .z dx 7. lim [[1+—||1+— || 1+— is equal to
n—>oo n n n
equal to
tan 21 *) 2 ®) < ©) < o)
@A) — B) — e 2 4 e
2t tant

8. Let 7'> 0 be a fixed real number. Suppose fis a contin-

(©) tant (D) None of these uous function such that for all x e R, f(x + T) = f(x). If

3+3T

T
I= _[f(x) dx then the value of _[ f(2x)dx is
0 3

(A) %I (B) 21 (C) 31 (D) 61
w2 .
. The value of the integral J wdx is
0 cos 2x
1 -1
(A) 5 (B) > ©) 1 (D) 0

If7 = J(log x)"dx satisfies the relation
1

I,=k-11,, then

(A) k=e B) I=m

©) k= ! (D) None of these
e

1

The value of J [x[1+sin wx]+1]dx is, ([-] denotes the
-1

greatest integer)

(A) 2

O 1

(B) 0
(D) None of these

41m/4

The value of the integral J |cos x| dx is
0

1 1
A) 20-— 20+ —
W V2 ® 207

1 1
C) 19+ —= 19 — -
© PR ® V2
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13.

14.

15.

16.

17.

18.

19.

y x’
: . dy .
If Je_’ dt + Jsmz tdt =0, then d_y is equal to
x

0 0

(A) 2xsin®x? " (B) —2xsin®x? e

(C) xsin®x?e” (D) —xsin’x? e

Given that & (a) = & (b). Then the value of
b

[ Lethn ] £ {glhoT g Tl (x) d is
(A) 0

®) h(a)-;h(b)
(C) g(h(b))—g(h(a)

(D) log[ f {g[h(b)]}] —log[ f{g [h (@)]}]

Jx” e " dx (nis a+ ve integer) is equal to
0

(A) n!

(©) (n-2)!

(B) (n—1)!
(D) None of these

The area of the smaller part of the circle x> + y* = a*,

cut off by the line x= L , is given by

V2
(A) £(£+1J (B) ﬁ(f—l)
2 2 2 2

©€) & (%—1)

If the ordinate x = a divides the area bounded by x-axis,

(D) None of these

8 .
part of the curve y = 1 + — and the ordinates x = 2,

2
X

x =4, into two equal parts, then a is equal to

(A) \2 (B) 22

©) 3 V2 (D) None of these

If [x] denotes the greatest integer < x, then the value of
10

[ [x’]

o X7 = 28x +196] + [x°]
A3 (B) 2

dx is

© 1 (D) 0

The area bounded by the y = | sin x |, x-axis and the
lines |x |=rmis

20.

21.

22,

24.

25.

26.

(A) 2
© 4

B) 1
(D) None of these

If the area bounded by the curve y = f(x), x-axis and
the ordinatesx =1 andx=»his (b — 1) sin (36 + 4), then
(A) f(x)=cos Bx+4)+3 (x—1)sin (3x +4)

(B) f(x)=sin(Bx+4)+3 (x—1) cos Bx +4)

(©) fx)=sin(Bx+4)—-3 (x—1)cos 3x+4)

(D) None of these

The area bounded by the curve y =sin~ 'x and the lines

T .
x=0, = — 13
|y 5

(A) 2 (B) 4 ©) 8 (D) 16

For any r € R and f'a continuous function, let

l+cos’ t I+cos’ ¢

| oG@-xydx andl= | f(x(2-x)dx,

sin’ ¢

1=
sin’ ¢
then /,/1, is equal to

(A) 2
© 4

B) 1
(D) None of these

100 100 (1
L If jf(x)dx =a, then Y [jf(r—ux)dx] =
0

r=1

0

(A) 100a
© 0

(B) a

(D) 100a

The total area enclosed by the lines y=| x|, y=0 and
[x|=11is
(A) 2
© 1

(B) 4
(D) None of these

The area bounded by y = tan x, y = cot x, x-axis in

T,
0<x< — 18
2

(A) 3log2
(C) 2log2

(B) log2
(D) None of these

The value of

2 1+ x 1-x)?

J alog(—) + ﬁlog(—) + v |dx depends
I 1-x 1+ x

on the value of

(A) ¥ ®) B © «o (D) crand B



27.

28.

29.

30.

31.

32.

33.

34.

Definite Integral and Area  16.25

The area of the smaller part bounded by the semi-

circle y = /4 — X, y= x~/3 and x-axis is

b4 2
(A) 3 (B) 3

©) 4{ (D) None of these

The number of possible solutions of the equation

[ =8 +13)ar :xsin(ﬁ) is

0 X

A) 2
(C) no solution

(B) 1
(D) infinite
The area bounded by the lines y=2, x =1, x =a and

the curve y = f(x), which cuts the last two lines above
the first line for all @ > 1, is equal to

%[(m)” -3a+3-2 \/E} Then f(x) =

(B) V2x,x>1
(D) None of these

(A) 22xx>1
© 2+x,x21

The area above x-axis, bounded by the line x = 4
and the curve y = f(x), where f(x) = x%, 0 <x < land
fx)=+x,x2>21,is

A) 1 (B) 2 © 4 D) 5

The area of the portion of the circle X+ y2 = 1, which
lies inside the parabola y2 =1-ux1is

T 2 T 2 T 4 T 4
W73 ®ary @573 ®573
1
Iff(x):{ﬁ,then f’(%) is equal two
1
A1 (B) -1 © 7 (D) 0

The area bounded by the parabolas y2 =4a (x +a)and
V2 =—4a(x—a)is

16 , 8 »
A) —a B) —a
(A) 3 (B) 3
4
(©) ga (D) None of these

Let f beintegrable over [0, a] for any real a. If we
define

/2
I, = J cos 6/ (sin 6+ cos® 8)dO and

0

35.

36.

37.

38.

39.

w2
L= j sin 20 f(sin 0+ cos” 0)d@ , then
0
(A) I =1,
©) I =21

®B) I, =-1,
(D) I, =-2I,

The area bounded by the circle X2+ y2 =8, the parabola
x*=2yand the line y=xiny >0 is

2 2
2 2
© S+ (D) S-7

The area lying in the first quadrant inside the circle
X+ y2 = 12 and bounded by the parabolas y2 = 4x,
xr= 4y is

(A) 2 {Q + 3 gn! 1]
302 3

(B) 4 (ﬁ 3 gin l)
2 3

3
(©) 2 3l
3 2 3
(D) None of these

I£f()=¢’,g(0)=y1y>0and p()= [ f(t - y) g(»)dy.
then ¢ (f) = 0

(A) & —(1+1)
(C) te'

B) 1—e(1+1)
(D) None of these

1 .2
The value of j Stn_x

4 [x] 1
L2 2
integer less than or equal to x, is

(A) 1 (B) 0
(C) 4—sin4 (D) None of these

dx , where [x] = greatest

Suppose that /' ” (x) is continuous for all x and
1

fO) =" (1)= LI [ f”(t)dr =0, then the value of
0

S is
(A) 3

1
© 47

(B) 2

(D) None of these
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40.

41.

42.

43.

44.

45.

46.

sinx
Let-L px) = (e ) x> 0. Ifj S0 g = k) —
dx X
¢ (1), then one of the possible Values of kis

(A) 48
(C) 64

(B) 32
(D) None of these

If7, = Tf(cos2 x) dx and [, = _Tf(cos2 x) dx, then
0 0

(A) 1, =51, ®) I1=1
©) 1,=31, (D) None of these
/2
fu,= J x'% sin x dx, then the value of u,, + 90ug is
0

T ’ T !
(A) 9(5) (B) 10 (5)

zY z)
© (E) D) 9(5)

If a, b (a < b) be the points of discontinuity of
1

——, x # 1, then
—X

function fofof(x), where f(x) = "

} S
) S+ (=)

1
(A) 0 (B) Y © 1 (D) 2
One value of k for which the area of the figure bounded

by the curve y = 8x% — x°, the straight lines x = 1 and

x = k and the x-axis is equal to ? , 18

(A) -1 ®) 3
© 2 (D) 8-17

X 1
If [ f(t)ydt=x+ [ f(t) dr, then the value of /(1) is
0 X

1

1 —
(4 5 (B) 0 © 1 (D) —

If jm dt = «, then the value of the integral

T sint/2

471724ir+2—t

(A) 2«

dt in terms of «is given by

B)-2a (© « D) -«

2 e
47. Given [e" dx =a, the value of [ \flog, x dxis
1 e
(A) e (B) & —a
(C) 2¢*—a (D) 2¢*—e—a
/2
48. The value of | ([ }+0 5) dx is
T
-r/2
[where [.] denotes the greates integer function)
(A« (B) w2 © o (D) — w2
49. If L]Z(E\/_ I—Ljdx<4 then ‘@’ may take
S Va2 Jx ’
the value
(A) 0 (B) 4
©) 9 (D) None of these
/2 /2
50. If [, = J‘ cos (sinx) dx; I, = J. sin (cosx) dx and
0 0

51.

52.

53.

54.

/2
L= J cosx dx, then
0

A) I,>L>1,
©) I,>1L,>14

(B) L>1,>1,
D) L>1,>1,.
The value of ¢ for which the area of the figure bounded

by the curve y = 8x* —x°, the straight lines x = 1 and x
= ¢ and the x-axis is equal to 16/3, is

(A) 2 (B) {8-+17
© 3 (D) -1

Let f(x) be a continuous function such that the area
bounded by the curve y = f(x), x-axis and the lines

2

x=0andx=aisa—+£sina+zcosa,thenf -
2 2 2 2

A1

© 1

1
B) —
(B) 5
(D) None of these

The value of the integral j[ 3 ]dx where [-]

denotes the greatest integer function, is

(A) 0 B) &£-¢
C) +6° (D) & —¢°

a+b 9
Ifj|smx|dx—8and J|cosx\dx—— then a is
equal to:



5S.

56.

57.

58.

59.

60.

61.
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(A) (B) &

©) (D) None of these

&~ vy

/6
J sec’ x d (x —[x]) is equal to
0

1
A 3 B) —
(A) V3 ®) =
©) 1 (D) None of these

Let f(x) = max{x + | x |, x — [x]}, where [x] denotes the

2
greatest integer less than or equal to x, then j f(x)dx
-2

is equal to
(A) 1 (B) 3
© 5 (D) None of these
19 .
_[ S ag’x is less than
o 1+x
(A) 10710 B) 107"
©) 107’ (D) 10°°
Lodx
IfJ =plog (ge — 1) —r, then
02e" -1
(A)p=1sq=1ar=71 (B)p=1’q=29r=1
©) p=1,9g=2,r=-1 (D) None of these

T
J‘[tanf1 x]dx is equal to (where [-] denotes greatest

0
integer function)

(A m
(C) mtrtan 1

(B) tan 1
(D) m—tan 1

Fory=f(x)= IZ | ¢ |dt, the tangent lines parallel to the
0
bisector of the first quadrant angle are

(A) y=xzt | (B) yoxt

N | W

©) y=x=

4
1
> (D) None of these

Let f(x) be a continuous function in R such that

2
S0 +f() =[x+ ), then [ f(x)dx =
-2

62.

63.

64.

65.

66.

2
(A) 2 f(x)ax (B) 0
0

©) 2/(2) (D) None of these

T
j|1 + 2cosx|dx is equal to
0

(A) %—2\6 (B) g—ﬁ

(©) §+\B (D) §+2\/§

If ]Oe’“xdx= é,then Tx"e"”‘ dx is

0 0
(-1)"n! (=D"(n-1)!

@ S ® =

©) ’:ll (D) None of these
a

The tangent to the curve y = f(x) at the point with
abscissa x = 1 form an angle of 7/6 and at the point
x =2 an angle of 7 /3 and at the point x = 3 an angle
of /4. If f" (x) is continuous, then the value of

3 3
[ £7G0 fode+] £y is
1 2

43-1 3V3-1
(A) (B)
33 2
(©) 4 _33\/5 (D) None of these
ex f(a)
If f(x) = L= [ xglx(-x)]dx
I+e* 1Ca)
S(a) 7
and [, = J g[x(1—-x)]dx , then the value of [—2 is
f(-a) 1
(A) 1 (B) 3 € -1 (D) 2
1
The value of J‘SlLl;rx)dx is
) l+x
(A) log2 (B) mlog?2
(©) % log 2 (D) g log?2
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67.

68.

69.

70.

71.

72.

73.

Forx e (O, 57”), define f(x) = fx/; sin ¢ dt
0

Then fhas

(A) Local maximum at 7 and local 27

(B) Local maximum at zand 27

(C) Local minimum at wand 27

(D) Local minimum at 7 and local maximum at 27z

The shortest distance between line y — x = 1 and curve
x= y2 is N
4 3
A) — B) —
(A) NG (B) 4
32 8
C) — (D) —
) 7% ) 3

The area of the region enclosed by the curves y = x,
X =e, y = 1/x and the positive x-axis is

(A) 5/2 square units
(C) 1 square units

(B) 1/2 square units
(D) 3/2 square units

The area bounded between the parabolas X = %

x= 9y and the straight line y =2 is

and

(A) 2042 (B) ﬁ
©) g (D) 10\/5

d
Using the factthat0<f (x)< g (x), c<x<d= Jf(x)dx

3
< j g(x)dx , we can conclude that J 3+ x> dx liesin

c 1
the interval

1

&) (5’3)
3

© (33)

(B) (2,/30)

(D) (4,24/30)

limll+ " + " +..+ "
n—eon +12 w2 +22 nz+(n—1)2
is equal to
/4 /4 T T

A) — B) — ) — D) —
(A) 3 (B) 3 ©) 2 D) p

X .

dx . Then which one

1. 1
sin x cos
Let/= |—dx andJ= | —

of the following is true?

74.

75.

76.

77.

78.

79.

2 2
(A) I>§ and J>2 (B) I<§ and J <2

(©) I<§and J>2 (D) I>§ and J <2
The area of the plane region bounded by the curves
x+2y2:0 and x + 3y2: 1 is equal to

(A) 53 (B) 1/3 (C)2/3 (D) 4/3

T
j[cot x]dx, [-] denotes the greatest integer function, is
0

equal to

/9
(A) 5 (B) 1
©) -1 D) -=

2

2 e
Given [e" dx =a, the value of [/In (x) dx is

1 e
(A) &' —e B) ¢'—a
(C) 2¢*—a (D) 2¢*—e—a
2

j [x?]dx is equal to
-2

(A) 10-23-22
B) 10+23-22
(€) 10-23+22

(D) None of these

If f: R — R is continuous and differentiable function

jt dt

. 3
J}z dr+ 17(2) Jtdt, then the value of /"(4) is
0 X

such that j f)de+ 17(3) j dt
-1

-/

(A) 48-87"(1)-/"(2)
(B) 48 +8"(1)-/"(2)
(C) 48-8/" (1) +/"(2)
(D) 48+ 8/ (1) +1"(2)

2
The value of j max {(1—x),(1+ x),2}dx is
-2

(A) 8 (B) -8 © 9 D) -9



80.

81.

82.

83.

84.

85.
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2—tan’ z

Let I, = ( 42 + —) dxand, I, = j £(x(3 —x))
sec z

dx, where fis a continuous function and z is any real

number, then /,/, =

3 1
A 3 B) 5

©) 1 (D) None of these

The value of the integral

2
J\/(Zx +3) (3x + 4) dx cannot exceed

(A) /48 (B) 66
(©) J73 (D) None of these

dx
if7= | —
1200 —9x% + 120+ 4

, then

1 1 1 1
A) —<I<-— B) —<I<-—
(A) 2 3 (B) 4 3

1
©) 2 <I<l1 (D) None of these

2

2
If1, , = dex and I, = jsm o x
’ sSin x 0 Sln X

neN,then
A) Ly —h =1,
B) L1 =D =11, 4
O L, 1t =1,
D) Lyt 1=y,
2[x]
| (x =[x dxis
0

(©) 3[x]

The value of the integral

(A) [x]

f(x) is a continuous function for all real values of x

X 1 16 6
and satisfies _[f(t)dt: _[tzf(t)dt+x—+x_+k'
0 . &8 3

(m%m (D) 2 [x]

The value of k is
167 167
A) — B) —
(A) 840 ® 840
17
©) I8 (D) None of these

86.

87.

88.

89.

90.

R T E9))

1

Hﬂn=i;}

k=1,2,3,...and ¢ (x) =" (x), then [ ¢(x)dx =
e

(A) 1 (B) -1

) 0 (D) None of these

Letg (x)= jf(t) dr, wherefls such that - <f(t) <1

fort e [0, 1]and0<f(t)< — forzte [1,2] Then,
3 1 3 5
(A) —J<g@<7 ®) J<z@)<

©) % <g(2)< % (D) None of these

li — 1t
lim — pp z sin is equal to
2k! 2k!
A S (B)
22k (k1)? 25 (k)
2k!
©) Py — (D) None of these
2% (k)
The smaller area enclosed by y = f(x), where f(x)

is a polynomial of least degree satisfying

lim {1 + f(x)} = ¢ and the circle x* + y2 = 2 above

x—0 x3

the x-axis, is

) square units

(A) (

(B) (
© (

T
D) | =+
®) (3
417/4

The value of the integral j |cos x| dx is
0

+ — | square units

|>~| SR wlél
wlw W | W Ulll\)

\_/\_/

square units

6 .
g) square units

1 1
A) 20— — B) 20 +—
(A) NG (B) +ﬁ
1 1
C) 19+ — 19 - —
©) +J5 (D) 5
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91.

92.

93.

94.

95.

96.

97.

If the ordinate x = a divides the area bounded by x-axis,
8 .

part of the curve y = 1 + —- and the ordinates x = 2,
X

x =4, into two equal parts, then a is equal to
(A) V2 (B) 242
©) 3 (D) None of these

100 (1
Z [Jf(r—1+x)dx]

r=1\0

100
If | f(x)dx =a,then
0

(A) 100a  (B) a )0 (D) 100a

The area bounded by the lines y =2, x =1, x = a
and the curve y = f(x), which cuts the last two
lines above the first line for all a> 1, is equal to

% [(2a)3/2 ~3a+3-2 \E] -Then, f(x) =

(B) V2x,x>1
(D) None of these

(A) 22xx>1
© 2+x,x21

The area bounded by the parabolas y2 =4q (x +a) and
y2=—4a (x—a)is

16 , 8 ,
A) —a B) -a
(A) 3 (B) 3
4 5
©) 3¢ (D) None of these
tsint
If J—dl = @, then the value of the integral
01+t
4 .
J SN2 i terms of o is given by
dr+2—t
4r-2
A) 2a B) 2«
© o D) -«
/2 /2
If I,= J cos (sinx) dx; I, = J sin (cosx) dx and
0 0
/2

L= '[ cosx dx, then
0

(A) I,>15L>1,
©) [,>L,>14

B) ,>1,>1,
D) L>15,>1;
/4
Ifa,= _[ cot” x dx, then a, + ay, a; + as, a, + ag are in
0
(A) GP
(C) HP

(B) AP
(D) None of these

98.

99.

100

101.

102.

103.

Let f(x) be a continuous function in [-2, 2] such that

2
Jx) +f(y) =f(x +y), then _[ S(x)dx =
-2

2
(A) 2 f(x)ax (B) 0
0

©) 2£(2) (D) None of these

J.x”e_“x dx is

< 1
If Je_”dx = —, then
0 a 0

(=1)"n! (=1)"(n—1)!
(A) an+1 (B) an
©) le (D) None of these
a

. Let f(x) be a non-negative continuous function such

that the area bounded by the curve y = f(x), x-axis and

the ordinates x = - andx = f3> T s

4 4
(ﬁsinﬁ+§cosﬁ+\/§ﬁ).Then, (%)fis
(B) (1—%”/5)

(D) (%—\EH)

(A) (1—%—\/5)
(©) (%+x/5—1)

The parabolas y2 = 4x and x* = 4y divide the square
region bounded by the lines x =4, y = 4 and the coor-
dinate axes. If S}, S,, S; are respectively the areas of
these parts numbered from top to bottom; then S, : .S,
1Sy 1s

(A) 2:1:2
(©) 1:2:1

B)1:1:1
(D) 1:2:3

The value of J-[x] f'(x)dx,a>1, where [x] denotes
1
the greatest integer not exceeding x is

(A) af([a]) = (D) +f2) + ... +fla)}
B) afl@)- { /() +/Q2) + .. +f([aD)}
(©) [a]f(a@) - {f(D)+f(2) + ... +f([aD}
(D) [a] f([a) - { /(D) +fQ2) + ... + fla)}

If7, = '[[x] dx and I, =_[{x} dx, where [x] and {x}
0 0

denote, respectively, the integral and fractional parts
of x and a is a positive integer, then



104.

105.

106.

107.

108.

109.
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(A) L=(a- 1)1, B) I,=(a- 1)1,
(©) I=al, (D) L=al,
1
j lles between
o1+ ¥ 4+2x°
(A) 1 and 1 (B) 1 and 1
4 4 2
1
(©) > and 1 (D) None of these
1
I lies between
o1+ x24+2x°
b4 7r b4 Vg
an (B) —=and —
6\/3 % W32
T /4
and — D) None of these
S5y (D)
sin’ x cos’ x
_[ sin”! (\ﬁ) dt + J cos™! (\/;) dt is equal to
0 0
b4 b4
A) — B) —
(A) 4 (B) 6
<) 0 (D) None of these

If /(x) satisfies the relation | /(1) dt + x/""(3)
-2

j dx + /(1) j 2dx + £7(2) j x dx , then
1

(A) f(x)=x+5+2x—6
(B) f(x)=x>—5x"+2x+6
(C) fx)=x>+5x>+2x—6
(D) f(x)=x"—5x*+2x -6

1 x+y ., y .
lim — J e ’dt—jesm ‘dt|, where y is a
x—0 X

0 0
constant independent of x, is equal to

(B) 2 esinzy
(D) None of these

(A) eSil’lzy
( C) 7esin2y

j tan_l(x —[xD)
0 1+ (= [x]?
integer function, is equal to

dx , where [ - ] denotes the greatest

110.

111.

112.

113.

114.

115.

2

3
A) — B) —
(A) 3 (B) s
2
©) 53% (D) None of these

If [x] and {x} denote the integral and fractional parts

of x, respectively, then ]E(x —[x]- %] dx is equal to
0
&) 5t -1) B) 5 0} ({x}+1)

©) {x}({x} -1 (D) None of these

. 5 sink sin(k+;)
jsin[—x]dx =4 —=,
/4 1

where 4 is
0 sin —
equal to 2
T
A) m (B) 2
V4
© 5 (D) None of these

Iff(x)= j(l +12)™2dr and g is the inverse of /; then
0

”

the value of g2 is

g
1 3
A) — B) =
(A) 5 (B) >
O 1 (D) Cannot be determined
/2
If7,= J cos” x cosnx dx, then I, I, I; are in
0
(A) AP (B) GP
(C) HP (D) None of these
1 I 1
If7,= [(1—x")" dx, then —"—=1+—  where k=
In+1 k
(A) (n+ Da (B) na
(C) (n—1a (D) None of these
] 1/n
lim (n) is equal to
n—e N
A -1 ®e (O] (D) ¢
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116.

117.

118.

119.

120.

121.

122.

1+ﬁ+ﬁ+ A3 n-1

lim
n—soo [ n
1 1 3
A) — B) — c) — D) 1
(A) p (B) 3 © p D)
Let ¢ (x) = J g(t)dt, where the function g is such

0
1 1
that —— <g(n <0, Ve [0,1] - <g0)<1, Vie

[1,3]g(®) <1, Vte [3,4] Then, ¢ (4) satisfies the
inequality

(A)%SMQS3

©) ¢(H=3

(B) 0<¢(4)<2

(D) None of these

4
J ({x)H¥ dx, where {-} and [-] denote the fractional

part and greatest integer function, respectively, is
equal to
12

(A) 1 5

®) © g (D) g

If [-] denotes the greatest integer function, then
2

[ lx+[x+ [xldx =

0

A) 1 B) 2 © 3 (D) 0
J@+o)n2 .
dx =
J(3d+b*)/4 \/(X2 - az) (b2 - xz)
n T T T
(A) 3 B) ) © o (D) o
(. m 2 . 3w . (mn-Dm)”
lim (sm—-sm—-sm—---sm —)
n—yoo 2n 2n 2n n
1
(A) 7 (B) 4
O 1 (D) None of these
St
I cot” ! (tan x) dx
21
2 2
Wiz ® 2 ©o0 o

123.

124.

125.

126.

127.

128.

Jo

\/5 1 P | 2x
L2
o 1+x 1+ x

T >
A) —nrm B —7r
) 72 ®) 42
17 ,
© 5” (D) None of these

dx liesin

The value of the definite integral '[
0 x> +16

the interval [a, b]. The smallest such interval is

1
(A) [0, 1] (B) [0, 7]
© |: 117:| (D) None of these
1 dx
J. ———— belongs to the interval
0o y4-xt-x
T
A) [0,—
) [ 6] ® )[6 4J_}
T T
C) |—=, D) None of these
©) [ N 2} (D)
The value of a positive integer » < 5 such that
1
[ e"(x=1"dx =16 6eis
0
(A) 1 (B) 2 ©) 3 (D) 4

Let f(x) be a function defined by f(x) =

J- x(x% = 3x + 2)dx, 1 <x<3, then the range of /(x) is

1 o[

1
|57
(©) [0, 2] (D) None of these

3
The value of the integral ‘[ (\/ 2x —+/5(4x = 5)

2

+ \/2x+ \5(4x — 5))dx is equal to

N 7J7+25 ®) 7J7-25
B BENF
2J_ 7J7

(D) None of these

BENE



129.

130.

131.

132.

133.

134.
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If fand g are two continuous functions being even

S ()
pE™ 11
to (a being any non-zero number and b is positive real
number, b # 1)

(A) Independent of

(B) Independent of g

(C) Independent of both fand g
(D) None of these

and odd, respectively, then j dx is equal

T oint
For x > 0, let f(x) = J- 1nTt dt . Then, the value of

1 1
/(e +f(;) is

(A) 1 (B) 2
1

© > (D) None of these
2r

The value of the integral J. €% cos(sin6) dO is
0

(A) 0 B) 7

©) 2z (D) cannot be determined

Let f be a real valued function satisfying f(x) +

x+12

S+ 6)=f(x+3)+f(x+9). Then, [ f(r)dt is

(A) A linear function

(B) An exponential function
(C) A constant function

(D) None of these

1
Iffix)=x+ J- (xy2 - xzy) f(»)dy, then f(x) attains
0

a minimum at

8 8

A) x=— B) x= ——
(A) 9 (B) 5

9 8
C) — D -2
©) 3 (D) 5
i P+22+3%+ 1)) (P+2°+ 3P+ +n0)
n—seo (1°+20+3%+ ..+ n®)
is equal to

7 12
A) — B) =
(A) T (B) ;

5
< = (D) None of these

12

135.

136.

137.

138.

139.

The smaller area enclosed by y = f(x), where
f(x) is a polynomial of least degree satisfying

1/x
lim |:1+ f(x)] = e and the circle x* + )* = 2

x—=0 x3

above the x-axis is

T 3 T 3
A) =+= B —-=
(A) > T3 (B) 273
© g—g (D) None of these

If 7 is the greatest of the definite integrals
1 1 )

j e cos® xdkx, L= J e cos? xdx,
0 0
i

1

0 0
(A) I=1, B) I=1,
©) I=14 (D) I=1,

: T oot
The values of a for which the equation j sin? —dt =
0

1 1 .
2x2 - 5 Bx-1)+ — possesses a solution are
a

a x

1

©) t—/——
1/2n71'—E
2

(D) None of these

,neEN

The value of the integral J dx —, where
) 0 (x Xt + 1)
n>1,is
(a) - (B) —
n -1 n? -1
2
n n
©) (D)
n’ +1 n?+1

If a is a parameter independent of x and o #
(2n + 1) m, n € Z, then the value of the integral
1 00S _

dx,x>0,x#1 is

0 In x
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(A) In(1+cose)

1
The value of J ({2x} = 1) ({3x} — 1) dx, where {-}

(B) In (1 —cosc) 141.
(C) In|cosx|
(D) None of these denotes the fractional part is,
. ; ; ; 19 31 1 72
140. Let f(x) be positive, continuous and differentiable (A) = (B) 5 (©) < (D) i
on the interval (g, ) and lim f(x) =1, lir? f(x)
x—a" x—b"
) 142. The area included between the curves x* + y2 =4’ and
=34 If f/ (x) > f3(X)+m, then the greatest JIx1+1y] = Ja(@a>0)is
value of b —a is
(A) (n+§)a2 (B) (n—%) 2
T i1 /2 T
A — B) — © - O =
2 2
4 6 24 12 ©) 242 (D) ZF 2
3 3
More than One Option Correct Type
" sin? nx
143. 1f7,= [ =" dx , then (A) A=[x]-1
o S x (B) B=x—[x]
nw ©) 4=[x]+1
(A) In=7 (D) B=x+[x]
2 ) 4
(B) 1,= 2 [ RS2 gy 147. 1f [|x=34dx=24+B  Then
0 sin x

©) 1,5, L4, .1, ...isan A.P.
(D) sin (/;5) =0

w2 .
144, If 4, = I de;
0 sin x

J. (sm nx) ; for n € N, then
0

sin x
(A) An+1 = An (B) Bn+1 = Bn
(C) An+1 _An :Bn+l (D) Bn+1 _Bn :An+1

X

145. If g(x) = jcos 4t dt, then g(x + ) equals
0

A &2 (B) g()+ g(m)
g(m)
(©) &) g(n) (D) () - g(m)

146. If x > 0 and [[x]dx = [x] (%A+B), where [.]

denotes the greatest integer function, then

148.

149.

150.

1
(A) A=3/2,B=4
(B) A=1,B=1/2
(C) A=2,B=-3/2
(D) A=1/2,B=3/2

a+b 9
IfJ'\smx|dx—8and f|cosx|dx——,then
2
T 117
A) a=— B) b=—
(A) a 2 (B) 4
17
©€) a=Z D) b= L
4
X
- I:plog(qe—l)—r,then
A)p=1 B) g=2
©) r=1 D) r=2

If f(x) satisfies the relation
1

J@)= e+ [(x+ye*) f(»)dy,

0
then f(x) = ae* + bx, where
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(A) a= - 3 B) b=-3
2(e—1)
(©€) a= 3 (D) b=3
2(e—1)
/2
151. j f(sin2x)sin x dx is equal to
0 155.
/2
(A) | f(sin2x)cos xdx
0
/4
(B) NG j f(cos2x)cosxdx
0
/4
(©) V2 [ f(cos2x)sinxdx 156.
0
(D) None of these
' sinx
152. The absolute value of j T dx is
ol+x
(A) less than 107 (B) more than 107
(C) less than 107 (D) more than 10°°
157.
1/2 2 2
153. J (X-HJ +(x—1) — 2 dx is equal to
S Wx—1 x+1
3 4
A) 4log — B) 4 log—
(A) 4log 2 (B) 4 log 3
16 81
C) 2log — D) —log —
(C) 2log 9 (D) —log 256
1
154. If]n:J‘ 5 ;n€ N,then
o (L+x7)"

Passage Based Questions

(A) 2nl,,=2"-@2n-1)1I,
B) 2nI, ,=2"+@Qn-1)1I,

T 1
C) L,=—+—
()z84
T 1
D) I,=—-—
()z84

Given f'is an odd function and periodic with period 2.
If f(x) is continuous V x and g (x) = _[ f(t)dt, then
0

(A) gis an odd function

(B) gis periodic with period 2
(C) g(@2n)=0

D) g(2n)=1

If e be the eccentricity of a hyperbola and f(e) be the
eccentricity of its conjugate hyperbola, then the value

SIf o f©

3

of the integral J- -
| ntimes

(A) 242 ifnis even (B) 242 ifnisodd

(C) 4ifniseven (D) 4ifnisodd

If 4, be the area bounded by the curve y = (tan x)" and

the linesx=0,y=0and x = % , then for n > 2,

1
(A) 4,4 4y =

1
(B) An+An+2 Zm

©) ;<An<
2n+1 2n—2

1

D
D) 2n—-1 " 2n

Passage 1

f is called a monotonically increasing function if

A function is said to be bounded if its range is bounded, ~ *1» X2 € X Withx; <x) = f(x)) </ (x;).

otherwise, it is unbounded. Thus, a function f'(x) is bounded

f is called a monotonically decreasing function if

in the domain D, if there exist two real numbers k and K X1> ¥z € X Withx; <x, = f(x)) 21 (x,).

such that 1.

k<f(x)<Kforallx e D. )
Again, the bounds of the range of a bounded function '

are called the bounds of the function. 3.
Letf: X — Y (i.e., fis a function whose domain is X
and range f'(X) c Y the co-domain).

If a bounded function f': [a, b] — R is continuous on
[a, b], then fis integrable on [a, b].
If a bounded function f: [a, b] — R is monotinic on
[a, b], then fis integrable on [a, b].
If the set of points of discontinuity of a bounded func-
tionf: [a, b] — R is finite, then f7is integrable on [a, b].
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4. If the set of points of discontinuity of a bounded
function f: [a, b] — R has a finite number of limit
points, then fis integrable on [a, b].

if x is an integer

b
158. If f(x) =

1, otherwise

, then Tf(x)dx =
0

(A) 0 (B) m
C) m-1 (D) does not exist
1 1
—, when <x<—,(n=0,1,2,..)
159. Iff(x)= < 2" on+l 2"
0, whenx =0
1
then [ f(x)dx =
0
@+ ®) 0
2
©) % (D) does not exist

1
160. Iff(x)=<4n n+1
0, x=0

<x£l,(n:1,2,....)
n

1
then [ /(x)dx =
0

2 2

T T
A) —-1 B) —
(A) p: (B) p:
© o0 (D) does not exist
Passage 2

A function f defined on [a, b] is bounded above if there
exists a real number K such that | f(x)| < K, V x € [a, D].
The real number K is called an upper bound of 1. fis called
bounded below if there exists a real number k£ such that
| f(x)| =k, V x € [a, b]. The real number £ is called a lower
bound of f.

It may be observed that if K is an upper bound of f,
then every real number greater than or equal to K is also
an upper bound of f. The smallest of all the upper bounds
of f'is called the least upper bound or the supremum (sup.)
of . Similarly, the greatest of all the lower bounds of f'is
called the greatest lower bound or the infimum (Inf.) of
/- If the functions f and g are bounded and continuous on
[a, b] and g keeps the same sign on [a, b], then there exists
a number y between the infimum and supremum of f on
[a, b] such that

b
[f0)g(x)ydx =u [ g(x)dx

T
B) — and w
()2an

(C) mand 3?” (D) None of these

/2
162. j — dx lies between
g Sinx
2 2
2 2
(A) ”—andi (B) ”— and %
(€) 2% d4i (D) None of these
-
163. lies between
0

(A) — nd B) L and 1

V2

(D) None of these

Passage 3
We know that for a continuous function fin [a, b]

b—a

lim 2hf(a+ rh) = jf(x)dx h= (1)

On puttmg a=0,b= 1, (1) becomes

1
hmz f( ): [ fodx
0

n—)oo

This formula enables us to evaluate limits of the
form:

Tim [¢y(n) + 9, () +...+ 9,(m)]

To evaluate this limit we express the rth term as

0, (n) = 1f[f)
n

1
and then replace - byx — by dx and hm Zbyj
n r=1 0

Also, lim z

n—)<>°

1(2)- j Fyds
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1/n
164. lim [ -(1+2H is equal to
n—oco n
2 e 4
(A) - (B) 5 ©) 2 D) -
Passage 4

We know that the definite integral j ydx gives the area of

the region which is bounded by the curve y =f(x), the axis
of x, and the two ordinates x = a, x = b.

We now consider a closed curve represented by the
parametric equations x =£(¢), y = ¢ (), ‘¢’ being the parame-

closed, the point on it corresponding to the value 7,, of the
parameter is the same as the point corresponding to the
value #, of the parameter. The area of the region bounded
by such a curve is

The above formula gives the area enclosed by any closed
curve whatsoever, provided only, that it does not intersect
itself; there being no restriction as to the manner in which
the curve is situated to the coordinate axes.

165. The area enclosed by the curve x = a cos’ 7, y = b sin’
t,0<t<L2ris

ter. We suppose that the curve does not intersect itself. Also 37rab 37rab
suppose that as the parameter ‘¢’ increases from a value ¢, (A) (B)
to the value #,, the point P(x, ) describes the curve com- 3ab
pletely in the counter-clockwise since. The curve being (C) — (D) None of these
Match the Column Type
166. If [-] denotes the greatest integer function, then
osin| n+—|x
2 2
Column-1 Column-II IV. j—x dx = D) -
B 0 sin(z)
2
L [—] dx = (A) 2
oL 168.
L5 Column-I Column-IT
J I:xz] dx = (B) In2 3
0 L f(x=2]+[x])dc=([x] stands for ~ (A) 2
n/2 -1
1L J 1+2cosx dx = €) 2- 2 greatest integer to x) less than or equal
o (2+cos x)2 L gin?
1. J . dx= ([x] stands for B) 3
4 2 X
[.x ] 1 -1 |::| + —
V. dc= (D) —
'![x2—14x+49]+[x2] 2 */5. 2
. greatest integer less than or equal to x)
([-] denotes the greatest integer
function) b
1L 1f [ (b—4x) dv>6 - 5b, ©) 7
167. 1
Column-I Column-IT b>1,then b=
2 3
L [x®2x—a? d = (A) 7 IV If I, = [ f(cos’ x)dxand thenl;= (D) 0
0 0
3m/2 7 biq
II. f [sinx] dx = (where [-] denotes  (B) ?ﬂ I, = J- f (cos2 x) dx
/2 0
the greatest integer function) kI, where k=
1
T
1. ||sin27x|dx = C) ——
[Isin 27x | dx © -3

0
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Assertion-Reason Type

Instructions: /n the following questions an Assertion (A) is
given followed by a Reason (R). Mark your responses from
the following options:
(A) Assertion (A) is True and Reason (R) is True;
Reason (R) is a correct explanation for Assertion (A)
(B) Assertion (A) is True, Reason (R) is True; Reason
(R) is not a correct explanation for Assertion (A)
(C) Assertion (A) is True, Reason (R) is False
(D) Assertion (A) is False, Reason (R) is True

1 1
169. Assertion: If 2/ (x) + 3f (—) = — —2,x#0, then
X X

2

2 3x 2 2 1
R JX)=——+——= dx=—=log2+—
eason: f(x) s 5'l[f(x) x 5og 5

170. Assertion: In='|.x"e_xdx (n is a positive integer)
0
=n!

Reason: [, =nl,

171. Assertion: If a, b (a < b) be the points of disconti-

1
nuity of function fofof (x), where f(x) = ——,x # 1,
then I-x

Sx)+ f1-x) 2

Reason: a=0,b=1

m6 [3cos2x —1d
—dx

172. Assertion: J
0 cosx

= \/gﬂ—%an_l\/i

/3 dx 1
Reason: j = tan~! \/5

0 5+cos2x 26

} PAC N

a

Previous Year's Questions

11/2

[ xpx = 185
13 72

(where {x} denotes the fractional part of x}

Reason: If f(x) is a periodic function having period,
T, then

b+nT T

| radx=nrw) dx+} F(x)dx
a 0 a

173. Assertion:

174. Assertion: If f(x) is a non-negative continuous func-

2
tion such that f(x) +f(x + %) =1, thenff(x)dx =1
0

Reason: f(x) is a periodic function having period 1.
/2 .
175. Assertion: J sin2kxcotxdx = 2
0
sin2k x

Reason:

Qk—-1)x)

- =2 (cos x + cos 3x + ... + cos
sin x

176. Assertion: If f(x) = J g(t)dt, where g is an even
0
function and f(x + 5) = g (x), then g (0) — g (x)
X
=[rwar.
0

Reason: f'is an odd function.

177. Assertion: If f, g and / be continuous functions on
[0, a] such that f(x) = f(a —x), g (x) =— g (a —x) and

3h (x) —4h (a—x) =5, then j‘f(x)g(x) h(x)dx =0
0

Reason: ]ﬂ f(x)g(x)dx=0
0

10
178. jo "l sinx | dx is [2002]

(A) 20  (B) 8 (©) 10 (D) 18

179. I, = -[0 tan” x dx , then lim n [I, +I,,,] equals
n—oo
[2002]

(A) % B) 1 (C) (D) zero

2, )

180. jo [x*]dx is [2002]
(A) 2-2 (B) 2+ 2
©) J2-1 (D) —v2-3 +5

181. J~7r 2x(1+sinx)

A ———dx is [2002]



182.

183.

184.

185.

186.

187.
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2

T
(A) — (B) 7
4
(C) zero (D) %
™2 /sin x
Evaluate —————dx [2002]
J.O Vsinx ++/cos x
T T
A) — B) =
(A) 4 (B) >
(C) zero D) 1
The area bounded by the curve y = 2x-x*and the
straight line y = -x is given by [2002]
4
(A) 2sq unit (B) —3sq unit
2 6
35 .
© o sq unit (D) None of these

Iff(y)=¢’,g () =y:y>0and

F(t)= ], £(t=1)g(»)dy, then [2003]

(A) F(h=1-e'(1+1)
(C) F(t)=te

(B) F(f)=e'—(1+1)
(D) F(t)=te™

I£ f(a + bx) = f(x), then [ x /(x) dv is equal to
¢ [2003]

a+b
2
a+b
2
b—a
2
a+b
2

b
A) =] fb-x)dx

b
B) —=[ f(xdx

b
© =] fxdx

b
(D) L f(la+b—x)dx

xZ
j sec’t dt

The value of lim =>—— is

, [2003]
x—=0 XxXSin x

(A) 3 (B) 2 ©) 1 (D) 0

1
The value of the integral / = -[0 x(1—x)"dx is
[2003]
1 1
—_— B
n+1 ®) n+2
1 1 1 1
D
n+2 @) n+2

(A)

n+1

n+1

©

188.

189.

190.

191.

192.

193.

194.

d
Let EF(X) —(

sinx
e
,x>0.
X

43 sinx’ _ .
If L —e " dx=F(k)—-F(1), then one of the possi-
X

ble values of £, is [2003]

(A) 15  (B) 16 (C) 63 (D) 64

The area of the region bounded by the curves y = [x—1|
and y = 3—|x| is [2003]
(A) 2 sq. units (B) 3 sq. units
(C) 4 sq. units (D) 6 sq. units
Let f(x) be a function satisfying f "(x) = f(x) with
f(0)=1and g (x) be a function that satisfies f(x) + g (x)
1
= x°. Then the value of the integral Jo f(x)g(x) dx,

is [2003]
2 2
e” 5 e” 3
A) e——-> B) e+ ——=>
(A) e 7732 B) e 773
2 2
e” 3 e 5
C) e——— D) e+—+—
(© e=775 (B) et
lim Y —e” 2004
lim 3. [2004]
(A) e B) e—-1
©C) 1-e (D) e+ 1
3
The value of [|1-x”|dxis [2004]
)
28 14
A) — B) —
(A) 3 (B) 3
7 1
C) — D) —
© 3 (D) 3
n/2 , . 2
(sin x +cos x) .
The value of / = | —————=—dxis [2004]
‘([ \1+sin2x
(A) 0 B) 1
© 2 (D) 3

/2

Vs
If [xf(sinx)dx = 4 | f(sinx)dx ,then A s [2004]
0 0

(A) 0

T
©) 1

B) «

(D) 2m
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195.

196.

197.

198.

199.

200.

201.

202.

x S(a)
If f(x)=—— .= [ xg{x(1-x)}dx
I1+e* 1la)
f(a) I
and I, = | g{x(1-x)}dx then the value of 2 is
_ 1
S (=a)
[2004]
(A) 2 B) -3 ©) -1 D) 1
The area of the region bounded by the curves
y=|x-2|,x=1,x=23 and the x-axis is [2004]
A) 1 (B) 2 ©) 3 (D) 4
[t ,1 2 54 1, ]
lim| —sec” —+ —sec” —+....+ —sec” 1
n_)m|: 2 2 2 2
equals [2005]
1 1
A) —secl B) —cosecl
(A) 5 (B) 5
1
(C) tanl D) Etanl
If

] :_1[2x:dx,l =j2’“’dx,z =f2xzdx,andz4=}2x*dx
0 0 1 1

then [2005]
(A) L>1 B) [,>1,
© L=, D) L>1,
The area enclosed between the curve y = log, (x + e)
and the coordinate axes is [2005]
(A) 1 (B) 2 ©) 3 (D) 4

The parabolas y* = 4x and x* = 4y divide the square

region bounded by the lines x =4, y = 4 and the coor-
dinate axes. If S, S,, S; are respectively the areas of
these parts numbered from top to bottom; then S, : S, :

Sy is [2005]
(A)1:2:1 B) 1:2:3
C)2:1:2 D) 1:1:1
Let f: R — R be a differentiable function having
VACOR
1267 @)={ g | Then tim |4 cquas
[2005]
(A) 24 (B) 36 ©) 12 (D) 18

Let f(x) be a non-negative continuous function
such that the area bounded by the curve y = f(x),

. . P2 .
x-axis and the ordinates x=— and x=pf> 7 is

(ﬂ sin B+ % cos f+ \/E,B) . Then f(%) is  [2005]

203.

204.

205.

206.

207.

208.

(A) (%+\/§—1) (B) (%_\/E_,_l)

() (1—%—&) (D) (1—§+\/§)

T 2
The value of [ <> dx,a>0, is [2005]
S l+at
(A) an ®) 7
© = (D) 27
a
The plane x + 2y —z =4 cuts the sphere X +y2 +2x
+2z—2=01n a circle of radius [2005]
A3  ®1 (©) 2 (D) —V2
¢
X
The value of the integral, | ——=——=dx is
'! Jo—x ++/x
[2006]
(A) 12 (B) 32
©) 2 (D) 1
T
J.xf (sin x)dx equal to [2006]

0

(A) 7[} f(cosx)dx
0

(B) [ (x—x)f(sinx)dx
0

/2

(© 3 [ Jisinxyds fep
0

/2
(D) 7 | f(cosx)dx
0

—r/2
[ [(x+m) +cos’(x+3m)ldx is equal to  [2006]
-3n/2

4 4

b3 T
(A) ET)

/4 T T
By —+— (O — D) —-1
(B) TR ©) 5 D) 2
The value of j[x] f’(x)dx,a>1 where [x] denotes

1
the greatest integer not exceeding x is

(A) af(A) ={f()+fQ2)+ ... +f([a])}
B) [alf(A) ={f(D)+f2)+... +f([aD}

[2006]



209.

210.

211.

212.

213.

214.

215.

216.
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©) lalf(aD—-{/(M)+f2)+ ... +f (@)}
D) af ([aD) - /(D) +f(2) + ... +f(a)}
Let F(x) = f(x) + f (l) where f(x) = jlog’
X

Then F(e) equals [2007]
(A) % B) 0 © 1 (D) 2
The solution for x of the equation [2007]
]5 dt__«

AnE-1 2 A
A2 B © 5 d 2
The area enclosed between the curves y2 = x and
=|x|is [2007]
(A) 273 B) 1 (C) 1/6 (D) 173
Let 1= J NE dx and J = Jc?/ix . Then which
one of the following is true? [2008]

(A) I>§and]>2 B) I<§andJ<2

©) I< %andJ>2 (D) I>§andJ<2
The area of the plane region bounded by the curves
x+2y*=0and x + 3)” = 1 is equal to [2008]
1 2
B) - C) —
(B) 3 ©) 3

5 4
(A) 3 (D) 3

T
j[cot x]dx, [-] denotes the greatest integer function,
0

is equal to [2009]

T T
A - (B) 1 © -1 D) -—

2 2
The area of the region bounded by the parabola
(y — 2)* = x — 1, the tangent to the parabola at the

point (2, 3) and the x-axis is [2009]
(A) 3 B) 6 ©) 9 (D) 12

The area bounded by the curves y = cos x and y = sin

x between the lines x =0 and x = 37” is [2010]
(A) 4J2+2 (B) 421
(C) 42 +1 (D) 42-2

217.

218.

219.

220.

221.

222.

Let p(x) be a function defined on R such that p’(x) =
p’(1 —x), forall x €[0, 1], p(0) =1 and p(1) = 41.
1

Then J. p(x)dx equals [2010]
0
@2 B ©2 O
The value of the integral Jw
o 1 [2011]
() loe2 ®) Zlog2
8 2
(C) log2 (D) mlog 2

The area of the region enclosed by the lines

1 .. .
y=x,x=e, the curve y=— and the positive x-axis
X

is [2011]

(A) 1 sq. units (B) %sq. units

. 1 .
© %sq. units (D) Esq. units

Then, fhas

Let f(x)= jx/;sintdt, forx e (0,57”) .
0 [2011]

(A) local minimum at 7and 27
(B) local minimum at 7 and local maximum at 27
(C) local maximum at 7 and local minimum at 27
(D) local maximum at 7 and 27

The area bounded between the parabolas xt= % and

x* = 9y, and the straight line y =2 is [2012]
(A) 2082 (B) %
(©) g (D) 1072
If g(x)= jx cos4tdt , then g(x + ) equals
0 [2012]
(a) &Y (B) g(x)+g(m)
g(m)

©) g(x)-g(n) D) g(x).g(m)
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223.

224.

225.

226.

The intercepts on x-axis made by tangents to the

curve, y=“t|dt,xe R, which are parallel to the
0

line y = 2x, are equal to [2013]

(A) £2  (B) +3 () +4 (D) £1

The area (in sq. units) bounded by the curves
y= \/;,Zy —x+3=0, x-axis, and lying in the first

quadrant is [2013]
27
(A) 36 (B) 18 ©) e D) 9
/3
Statement-I: The value of the integral j o
a1+ tanx

is e ualtoE
q "

b b
Statement-II: j f(x)dx = j fla+b—x)dx. [2013]

(A) Statement-I is True; Statement-II is true;
Statement-II is not a correct explanation for
Statement-I

(B) Statement-I is True; Statement-II is False.

(C) Statement-I is False; Statement-II is True

(D) Statement-I is True; Statement-II is True;
Statement-II is a correct explanation for
Statement-I

Vq
The value of the integral J \/ 1+4sin? %— 4 sing dx
0

equals [2014]
(A) 7-4 (B) 2{—4—4\6
(C) 434 (D) 4\6—4_§

227.

228.

229.

230.

231.

The area of the region described by the set
A= {(x,y):x2 +12 <)% < l—x} is [2014]
T 4 T 4
A) Z+4- B) ———
(A) 213 (B) 273
T 2 T 2
C) ——= D) —+—
© 7 3 (D) 2 3
The area (in sq. units) of the region described by
{(x,y): < 2xand y> 4x— 1} is : [2015]
5 15
A) — B) —
*) 64 ®) 64
9 7
C) — D) —
©) 7 (D) n
t log x?
The integral f > g S dx is equal
5 logx” +1og(36 —12x+x7)
to: [2015]
A) 4 B) 1 ©) 6 D) 2
1/n
lim ((n D (nz-: 2)...3n) is equal to
n—>o0
" [2016]
18
(A) 3log3-2 ®) —
e
27 9
© — D) —
e e
The area (in sq. units) of the region
{(x,y):y2 >2x and x*+)° S4x,x20,y20} is
[2016]
T 2\/5 4
A) -2 B) m——
(A) 3 3 B) 3
a2
© 7-3 () ﬂ__{

ANSWER KEYS

Single Option Correct Type

L.(C) 2.(A) 3B 4.0 5 (A
11. (A)  12.(B) 13.(B) 14. (A) 15. (A)
21. (A)  22.(B) 23.(B) 24.(C) 25.(B)
3. (C)  32.(D) 33.(A) 34.(A) 35 (A)
41. (C) 42.(B) 43.(B) 44. (D) 45. (A)

6. (C) 7.(D) 8(C) 9.(D) 10. (B)
16. (B) 17.(B) 18. (A) 19.(C)  20. (B)
26. (A) 27.(B) 28. (B) 29.(A) 30. (D)
36. B) 37.(A) 38 (B) 39.(B) 40. (O
46. (D) 47. (D) 48. (C) 49.(A)  50. (A)
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51. (D) 52.(B) 53.(B) 54.(C) 55.(B) 56.(C) 57.(C) 58.(B) 59.(D) 60. (A)
6. B) 62. (D) 63.(C) 64.(C) 65 (D) 66.(B) 67.(A) 68 (C) 69.(D) 70. (C)
71. (D) 72.(C) 73.(B) 74.(D) 75.(D) 76.(D) 77.(A) 8. (A) 79.(C)  80. (A)
8. (B) 82.(C) 83 (B) 84.(A) 85 (B) 8. (B) 87.(C) 88 (A) 8. (B) 90. (B)
91. (B) 92. (B) 93.(A) 94.(A) 95 (D) 96.(A) 97.(C) 98 (B) 99.(C) 100. (B)
101. (B) 102. (C) 103. (B) 104. (A) 105. (C) 106. (A) 107. (D) 108. (A) 109. (C) 110. (A)
111. (C) 112. (B) 113. (B) 114. (A) 115. (B) 116. (C) 117. (C) 118.(C) 119. (C) 120. (D)
121. (A) 122. (B) 123. (A) 124.(C) 125. (B) 126. (C) 127. (A) 128.(B) 129. (B) 130. (C)
131. (C) 132. (C) 133. (D) 134. (A) 135. (B) 136. (D) 137. (C) 138.(B) 139. (A) 140. (C)
141. (A) 142. (B)

More than One Option Correct Type

143. (A), (C) and (D) 144. (A) and (D) 145. (B) and (C) 146. (A) and (B)
147. (B), (C) and (D) 148. (C) and (D) 149. (A), (B) and (C) 150. (A) and (B)
151. (A) and (B) 152. (A) and (C) 153. (B), (C) and (D) 154. (B) and (C)
155. (B) and (C) 156. (B) and (C) 157. (A) and (B)

Passage Based Questions

Passage 1
158. (B) 159. (C) 160. (A)

Passage 2
161. (A) 162. (B) 163. (O)

Passage 3
164. (D)

Passage 4
165. (A)

Match the Column Type

166. 1— (B); II — (C); Il = (D); IV — (D)
167. 1 — (B); I > (C); Il = (D); IV —> (A)
168. 1— (C); 11 — (D); IIl — (A); IV — (B)

Assertion-Reason Type
169. (A) 170. (A) 171. (A) 172. (A) 173. (A) 174. (A) 175. (A) 176. (A) 177. (A)

Previous Year’s Questions

178. (A) 179. (B) 180. (D) 181. (B) 182. (A) 183. (A) 184. (B) 185. (B) 186. (C) 187. (C)
188. (D) 189. (A) 190. (B) 191. (B) 192. (A) 193. (C) 194. (B) 195. (A) 196. (A) 197. (D)
198. (B) 199. (A) 200. (D) 201. (D) 202. (D) 203. (B) 204. (B) 205. (B) 206. (D) 207. (C)
208. (B) 209. (A) 210. (D) 211. (C) 212. (B) 213. (D) 214. (D) 215. (C) 216. (D) 217. (A)
218. (D) 219. (B) 220. (C) 221. (C) 222. (B)or(C) 223. (D) 224. (D) 225. (C) 226. (D)
227. (A) 228. (C) 229. (B) 230. (C) 231.(C)
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