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Relations and
Functions

Relations, Domain, Codomain and
Range of a Relation, Functions,
Domain, Codomain and Range of a
Function
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1. Let R, and R, be two relations defined as follows :
R ={(a,b)eR?:a> +b* € 0} and

R, ={(a, b) e R? :a”® +b* ¢ Q} , where Q is the set of all
rational numbers. Then : [Sep. 03,2020 (ID)]
(@) Neither R, nor R, is transitive.

(b) R, istransitive but R, is not transitive.

(c) R, istransitive but R, is not transitive.

(d) R, and R, are both transitive.

2. The domain of the function f(x)=sin"' [);_4—5) is
x7+1

(-0, —a] U [a, ©]. Then aisequal to:

[Sep. 02,2020 (I)]
17 17 - 1 17
(@ g b) J—z © +j— %) £

3. IfR={xy):x, yelZ, %2 +3y2 <8} isarelation on the

set of integers Z, then the domain of R"!is :

[Sep. 02,2020 (I)]
@ {2-1,1,2} (b) {0,1}
(¢ {-2,-1,0,1,2} d) {-1,0,1}
4. Letf: R— Rbedefined by f(x)= o e R. Then
+x
the range of f7is : [Jan. 11,2019 ()]
11
@ | 755 (b) R-[-1,1]

d 1,1)-{0;

11
© R{‘zﬂﬂ

TOPIC

The domain of the definition of the function

f(x):4 ! ~+logyo(x’ —x)is:  [April. 09,2019 (ID]

@ 1,0)0u(1,2)u(3,x)
b) (2,-DHu(-1,00uU(2,x)
©) 1,0)0u(,2)u(2,x)
d (1,2)u(2,x)

The range of the function

f(x)=——. xeRr.is [Online May 7, 2012]

1+‘x

@ R (b) LD

© R-{0; (d [-11]
1

The domain of the function f(x) = \/r is [2011]
x| —x
(a) (0> °°) (b) (7 o, 0)
(©) (- o0, 00)-1{0} (d) (= o0, )
Domain of definition of the function
f(x)= 2 & 5 +logo(x* —x), is [2003]
- X

(a) (—1,0)u(1,2)u(2,oo) (b) (0,2)
(© (-L0)v(a2) (d 1.2)u(2,0)

Even and Odd Functions, Explicit
and Implicit Functions, Greatest
Integer Function, Periodic
Functions, Value of a Function,
Equal Functions, Algebraic
Operations on Functions

Let [¢] denote the greatest integer < ¢. Then the equation
inx, [x]?+2[x+2]-7=0has: [Sep. 04,2020 (I)]
(a) exactly two solutions

(b) exactly four integral solutions

(¢) nointegral solution

(d) infinitely many solutions
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Let f(x) be a quadratic polynomial such that /(1) + f(2) =
0. If one of the roots of f(x) = 0 is 3, then its other root lies
in: [Sep. 02,2020 (IT)]

@ L0 (® 1,3  (© S3.-1) @ 0.1

x[x
Let f(1, 3) = R be a function defined by /' (x) = 1JEX]2 ’

where [x] denotes the greatest integer <x. Then the range
of fis: [Jan. 8, 2020 (I1)]

23 34 21 34
o G353 o GaHE)
24 34
© (g’gj () (g’g)

1—x 2x .
Iff{x)=1og (—j , x| <1, then 5 |isequalto:
“Ul+x 1+x

[April 8, 2019 (I)]
@ 2y O 2/ (© (fx)* () 2/
Let fix) = a* (a> 0) be written as f{x) = f,(x) + f,(x), where
J/,(x)is an even function and f,(x) is an odd function. Then
S +y)+f(x—y)equals : [April. 08,2019 (I1)]
@ 2/, (b) 2/, (x + ) fi(x—y)
(©) 2,0 (d 2f,(x + ) f,(x=»)

1 3
Let f(n)= [§+$}n , where [n] denotes the greatest

56
integer less than or equal to n. Then Y f(n) is equal to:
n=1
[Online April 19, 2014]
(c) 1287 (d) 139

@ 56 (b) 689

15.

16.

17.

18.

Let fbe an odd function defined on the set of real numbers
such that for x >0, f(x) =3 sinx +4 cos x.

I1m
Then fix) atx= — 6 isequal to: [Online April 11, 2014]

@ 5+ () -3+243

© %—26 (d) —%—2\/3

A real valued function f(x) satisfies the functional equation

Ja=n=f&®) ) -fla-x)f(aty)

where ais a given constant and f(0)=0, f(2a—x) is equal
to [2005]
@ -/ (b) f(x)

© fl@+f(a—x) () f(=x)

The graph of the function y = f{x) is symmetrical about the
line x=2, then [2004]

@ f()=-f(=x) (b) fR+x)=/f(2-x)
© f(x)=[(-x) d fx+2)=/f(x-2)
If f:R — R satisfies f(x+y)= f(x)+ f(y), forall x,

y e R and f{1)=7, then % f(r)is [2003]
Tn(n+1) Tn

@ D ® ~

© @ d) Tnt(n+l)
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Relations and Functions

1. @ ForRlleta=1+\/§,b=1—\/§,c:8”4
aRb=d* +b* = (1+v2)* +(1-V2)* =6 €0
bRc=>b* +c* = (1-2)2 +(8"*)? =3 €0
aRc= >+ =(1+2)2 +(8*)? =3+4/2 0
. R, isnot transitive.

ForRylet a=1+~2,b=2,c=1-2
aRyb = a* +b* = (1+2)* +(2)* =5+ 22 ¢Q
bRyc= b +c* =(N2)? +(1-+2) =5-22 20
aR2c2a2+c2:(1+\/§)2+(I—J§)2:65Q

.. R, isnot transitive.

5
2 © - f(x)=sin" ('xzij
x“+1
PR PIEiL
2 +1

= x|+5<x% +1 [ x? +1%0]

=x*—|x| 420

(1= 14417

=|(Ixl=—— | Ixl-— ) 20

( 1+\/ﬁ\ 1+\/ﬁ )
- U ,ooJ

3XGL_OO’ > 2

a_1+\/ﬁ

2
3. (@ Since,R={(x,y): x, yeZ, x? +3y2 <8}
SR={LD, 2, D, 1 =D, 0,1, (1 0)}
=D, = {-1,0,1}

X
4 @ )= ¥R

Let,y=
4 1+x2

1£41-4)7

= w-x+ty=0=x= 5

= 1-4220

Get More Learning Materials Here: &

11
Th ffis |——,= |
= erangeo flS|: 2 2}

(¢) To determine domain, denominator # 0 and x> — x>0

ie, 4—x2#0x=+2 (D)
and x(x—1)(x+1)>0
< 1 + 1 — 1 + »
v T
xe(=1L0)u(l,o) .(2)

Hence domain is intersection of (1) & (2).
ie,xe (1,000 (1,2)U(2,x)

X
(b) f(x):rlxl,x eR

Ifx>0,|x|=x= f(x)=ﬁ

which is not defined for x=—1
X
Ifx<0,|x|=-x= f(x)=—"
1-x
which is not defined for x =1
Thus f(x) defined for all values of R except 1 and — 1
Hence, range= (-1, 1).

®) f(x)zﬁaf(x)isdeﬁneifx|—x>0
=|x|>x, = x<0
Hence domain of /(x) is (— o0, 0)

3
4-x2
4—x2¢0; x3—x>0;

+ loglo(x3 -X)

@ f(x)=

x;ti\/Zand—l<x<00r1<x<oo

~D=(-1,0)u(, oo)—{\/Z}
D=(-1,0)U(l, 2)U(2, ).
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(d) The given equation

x* +2[x]+4-7=0

=[x +2[x]-3=0

=[x’ +3[x]-[x]-3=0

= ([x]+3)[x]-)=0=[x]=1 or-3

= xe[-3, -2)U[L, 2)

.. The equation has infinitely many solutions.
@ Let f(x)=ax’+bx+c

Given: f(-)+ f(2)=0
a-b+c+4a+2b+c=0
=5Sa+b+2c=0 (1)
and f(3)=0=>9a+3b+c=0 (i)

From equations (i) and (ii),
a b c a b

-6 18-5 15-9

c
=>—= —
-5 13 6

Product of roots, aff = ‘_ _?6 and =3
a

:B:%ze(—l, 0)

X
> xe(l2)

b feof* "

x€[2,3)

.. flx) is a decreasing function

e(%l]u(ii}
Y 52) 1075
E(leu(ii}
= V(52755
1-x

) f(x)zlog(—1+x],|x|<|

2x

1-
1+x2

2x
1+2x

13.

14.

15.

1+x% —2x 1-x 2
=log| 1120y ) Tlegl 1y
1-x
=2log Tox =2f(x)

(@) Given function can be written as

a“+a " N a*—a*
S)=a"= 2 2

X —X
where f(x) = %

is even function

X -X
a’ —

SHx)= is odd function
=/ +fiE-y)

a +aY + a7V vaY
- 2 2

[ax(ay +a ”)+a " (a’ +a7y)}

_ (@ +a " Ya" +a”)
2

=2/() ./,

1 3n
@ Letf(n)= [?rﬁ}”

where [n] is greatest integer function,

_ 03342,
100

Forn=1,2, ..,22, we get f(n) =0
and for n = 23,24, ..., 55, we get f(n) =1 xn
For n =56, f(n) =2 xn

56
So, 2. f(n)=1(23)+1(24)+ ... + 1 (55) +2(56)
n=1

=(23+24+...+55) + 112
33
== [46+32]+ 112

33
=5 (78)+112=1399.

(c) Given fbe an odd function

f(x)=3sinx +4 cos x
Now,
-11
]+4cos( n]
6

(2) -2

EBD 83
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Relations and Functions
—1ln
f( 6 j = 3sin(—2n+£j+4cos(—2n+£]
6 6
—1l=n
f( 6 )= 3sin{ (2n——]}+4cos{—(2n—ﬁj}
6 6

sin(—0) = —sin 6
and cos(—0) = —cosO

)l

{For odd functions

S
E nn)_ o

2

) 3

16. (a) Given that f(0)=0and put

x=0,y=0,

f0) = (0= f*(a)

= f2(a)=0 = f(@)=0
fQRa-x)=f(a—(x—-a))
=f(@)f(x—a)-£(0)f(x)
=f(a)f(x—a)—f(x)=—f(x)

= fRa-x)=-f(x)
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17. () Given that a graph symmetrical. with respect to line

x =2 as shown in the figure.
Y

X

X2

x=2

From the figure

S (x1) = f(xp), where x;

L f2=-x)=f2+x)
18. @ flr+y)=/(x)+/().

=7

JO=rA+hH=fD+f(H=14
SO =f1+2)=f(D)+f2)=21

=2-xandx, =2+x
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