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LetR= {(x,y) : x,y € Nandx?—4xy+3y?=0}, where Nis
the set of all natural numbers. Then the relation R is :
(a) reflexive but neither symmetric nor transitive.

(b) symmetric and transitive.
(c) reflexive and symmetric.
(d) reflexive and transitive.

Let P={(x, ) x? +y2 |=1,x,y € R}.ThenPis

(@) Reflexive
(¢) Transitive

Letf: {x,y, z} - {1, 2, 3} be a one-one mapping such that
only one of the following three statements is true and
remaining two are false : f(x)#2, f(y) =2, f(z) # 1, then
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(b) Symmetric
(d) Anti-symmetric

@ fx)>1(y)>1f(2)
© f@)<fx)<f(z)

for real valued x, is

1 1
@ [-53]

11
© [-33)

(b) f(x)<f(y)<f(z)
@ f@)<f(2)<fkx)

Domain of definition of the function f(x) = 1 /sin (2x) +g

(b)
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a

IfR bearelation<fromA={1,2,3,4} toB={1,3, 5} i.e,

(a,b) e R <>a<b,then RoR! is

@ {(1,3),(1,5),(2,3),(2,5).(3,5),(4,5)}
®) {3.1),(5,1),3,2),(5,2),(5,3),(5,4}
© {3.3),3,5),(5,3).(65,5)}

@ {B3,3),3,4.,4,5)}

2x+a ;x>-1

If f(x)= 2 and
bx“+3;x<-1

)= x+4 ;0<x<4

gix -3x-2; -2<x<0

If domain of g (f(x)) is [-1, 4], then —

@ a=0,b>5 (b) a=2,b>7

() a=2,b>10 (d a=0,beR

Let S be the set of all straight lines in a plane. A relation Ris

defined on Sby aRb<> a L b thenRis:

(a) reflexive but neither symmetric nor transitive

(b) symmetric but neither reflexive nor transitive

(c) transitive but neither reflexive nor symmetric

(d) anequivalence relation

A function whose graph is symmetrical about the y-axis is
given by

@  f(x) =sinflog(x +Vx2 +1)]

sec4 X +Cos ec4x

(b) f(x) x3 + x4 cotx

© fx+y)=fx)+f(y)Vx,yeR

(d) None of these

Let R be a reflexive relation on a finite set A having
n-elements, and let there be m ordered pairs in R.
Then

10.

11.

12.

13.

14.

x eQ
x|x|-3 xeQ
(a) one to one and onto
(c) one to one and into

x|x|-4,

Iff:R—)R,f(x)={ ,then f(x)is

(b) many to one and onto
(d) many to one and into

+4
-7

. 3x .
Iff:B—)Alsdeﬁnedbyf(X)=5x andg:A—Bis

definedby 8(x) =22 here A=R {3} d
efined by 8 5x—3’w ereA=R-1%( an

7
B=R- {g} and I, is an identity function on A and I is

identity function on B, then

(@ fog=1I,andgof=1, (b) fog=1,andgof=1I;
(¢ fog=Igandgof=1I, (d) fog=Igandgof=1,
Let fbe a real valued function with domain R satisfying

1
0<f(x)< D) and for some fixeda >0,

f(x+a)= %- VE®-(Ex)2 ¥ xR,

then the period of the function f(x) is
(@ a (b) 2a
(c) non-periodic (d) None of these
Let f(x) =[x]?+ [x + 1] -3 where [x] = the greatest integer
function. Then
(a) f(x)isamany-one and into function
(b) f(x)=0 for infinite number of values of x
(¢) f(x)=0 for only tworeal values
(d) Both(a)and (b)
f(x)=|x-1|,f:R*—>Randg(x)=¢€*,g:[-1,) - R Ifthe
function fog (x) is defined, then its domain and range
respectively are

@ (0,)and[0, ) (b) [-1,)and[0, )

8 r:zn =Z ;’11 8; I?oienof these © [-1,»)and [1_%’00] @ [-1,0)and [%_l’w)
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15, IfX={x},X,, X3} and Y = {X|, X,, X3,X4,Xs } then find which is X fofo.......of )(X) - _
areflexive relation of the following ? 21. Iff(x) = 1 then (19ti—mes)() isequal to:
(@) Ry: {(Xp X]), (Xz,xz)} X X 19
(b) Ry: {(Xp X]), (XZ, Xz), (X3, X3)} (@ ﬁ (b) (;)
© Ry: {(X], Xy ), (XZ’ Xz), (Xp X3),(X2, X4)} 19x
(d) R;: {(x], X]), (XZ’ Xz),(x3, X3),(X4, X4)} (© E d x
16. A binary operation * on the set {0, 1,2, 3,4, 5} is defined as 22. Which of the function defined below is one—one?
a*b={ a+tb , ifa+tb<6 @ f£:(0,0)—>R,f(x)=x2-4x+3
a+b-6 , ifa+b>6 (b) f:[0, ©) >R, f(x)=x2+4x-5
the identity element is . s 1
@@ 0 () 1 () 2 @ 3 © f:RSR.f=¢ %
17. LetR={(1,3),(2,2),(,2)} andS={(2,1),(3,2),(2, 3)} be @ F:RSR, f(x)=(n( +x+1)
tworelations on set A= {1, 2, 3}. Then RoS= . .
@ {(1,3),(2,2),3,2),(2,1),(2,3)} ~ _2100-10 .
®) {3.2).(13)} 23. The inverse of f(x) 3 10" +10" is
(© {23),3,2),2,2)} 1 lx 1 9+3x
18. Ifg(f(x))=|sin x|and f{g(x)) = (sin /x )’, then
1 2+3x 1 2-3x
@ f9=sin’x,g()=Vx © 3logpy3 @ glogo 3,
(b) fx)=sinx, g(x)=|x| 24. A function f from the set of natural numbers to integers
© fx)=x% gx)=sin vx n-1 .
(d) fand g cannot be determined. - whennisodd
defined by f(n) = N is
19. Letf:R—>R be a function defined by f(x)=——2 | —E,Whennlseven
X—n
where m # n , then (a) neither one-one nor onto (b) one-one but not onto
. . . (c) onto but not one-one  (d) one-one and onto both
(a) fis one-one onto (b) fis one-one into
(c) fismany-oneconto  (d) fismany-oneinto 25. If flx) = sin’x + sinz(x +£) + cos X cos (x +£) and
20. Iff(x)is defined on (0, 1), then the domain of definition of 3 3
. 5
f(e®)+f(In|x|) is g(z) =1, then go f{x)=
@ (-e-1) ® (e, -Du(,e) @@ 1 (b o

© (=, ~1)u(l, ») @ (¢, ¢) (¢) sinx (d) None of these
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26.

27.

28.

The domain of the function f(x) = sin™ {logz(% x2 )} is

@ [-2,-Du(, 2]
© [-2, -1V, 2]

b) 2 -1v[12]
d (-2,-Hvd,2)

Letf()= 2F0 then fofi(x) = x, provided that
x)= x+d’ en fof (x) =x, provided that:
(@ d=a (b) a=b=c=d=1
(¢) a=b=1 (d d=-a
W_gn 30
Let f: R — R be a function defined by f(X) =———-.
e* +e

Then

(a) fis both one-one and onto
(b) fis one-one but not onto

(c) fis onto but not one-one

(d) fis neither one-one nor onto.

29.

Statement-1 : If/: R - Rand g : R — R be two mappings

such that f(x) = sin x and g (x) = x2, then fog # gof.

Statement-2 : (fog)x = f(x)g(x) = (gof)x

(a) Statement -1 is true, Statement-2 is true; Statement -2 is
a correct explanation for Statement-1.

(b) Statement -1 is true, Statement-2 is true; Statement -2
is not a correct explanation for Statement-1.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is false.

Statement-1: Iff{x)=|x—1|+|x—2|+| x—3|where 2 <x <3

is an identity function.

Statement-2 : f : A »> A defined by f(x)= xis an identity

function.

(a) Statement -1 is false, Statement-2 is true

(b) Statement -1 is true, Statement-2 is true; Statement -2 is
a correct explanation for Statement-1

(c) Statement -1 is true, Statement-2 is true; Statement -2
is not a correct explanation for Statement-1

(d) Statement -1 is true, Statement-2 is false
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DAILY PRACTICE
PROBLEMS

1. @ R={(y):x,yeNandx?—4xy+3y2=0}
Now, x2—4xy+3y2=0= (x—y) (x—3y)=0
L x=y or x=3y
o R={(1,1),3,1),2,2),(6,2),(3,3),9,3),...}

Since (1, 1), (2, 2), (3, 3)....... are present in the relation,
therefore R is reflexive.

Since (3, 1) is an element of R but (1, 3) is not the
element of R, therefore R is not symmetric

Here(3,1) e Rand(1,1) eR

= (3,1)eR

(6,2) eRand(2,2)eR = (6,2)eR
For all such (a,b) e Rand (b,c) e R

= (a,c)eR
Hence R is transitive.
2. (b) Obviously, the relation is not reflexive and transitive
but it is symmetric, because x>+ y* = 1 = y2 +x2=1
3. (¢) Letf(x)#2betrueand f(y)=2, f(z)# 1 arefalse

= fx)22,f(y)#2,f(z)=1
= f(x)=3,f(y)=3, f(z) =1 but then function is many
one, similarly two other cases.

>

42
5. (© Wehave,R={(1,3);(1,5);(2,3);(2,5); (3, 5); (4.5)}
R ={(3,1):(5,1);(3,2);(5,2); (5,3); (5.4)}
Hence RoR™ = {(3,3);(3, 5); (5,3); (5,5)}
6. (@ fd=g@d)>8+a=8 =a=0
f(-1)=-2fora=0
f(-1)>1(4)
b+3>8=>b>5
7. () Wehavetotest the equivalencity of relation R on S.
(1) Reflexivity :
In a plane any line be parallel to itself not perpen-
dicular. Hence aRb , Ris not reflexive.
(2) Symmetry :
In a plane ifa line AB is perpendicular to the other
line BC, then BC is also perpendicular to AB, i.e.,
aRb= AB | BC

And bRa = BC L AB
Hence R is symmetric.

T . T 1 11
——<sin”T (2X)) £ —=> ——<2x<1=>xe|——, —
@ (2x) 5 5 [ }
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A
C
B
(3) Transitivity :
In a plane, let AB, BC and CA be three lines, such
that
AB 1 BCand BC L CD

= AB||CD =>a R'b, Ris not transitive.

Hence, R is symmetric but neither reflexive nor
transitive.

A function whose graph is symmetrical about the
y-axis must be even

Since sin x and log(x+\/x2 +1) are odd function

therefore gin(log(x + Vx2 +1)) must be odd.

sec4 X +COos ec4x
Also, = 3 e
X" +X cotx

is an odd function.
Now, let f(x+y)=f(x)+f(y) Vx,yeR
= f(0+0)=f0)+£(0) .. f(0)=0
f(x—x)=f(x)+f(—x) or 0=1(x)+ f{—x)

ie f(—x)=-f(x) . f(x)isodd
Since R is reflexiverelation on A, therefore (a,a) € R
foralla eA.

The minimum number of ordered pairs in Risn.

Hence, m>n.

10. @

fQ)="f (3” 4) = many to one function

and f(x)#—/3 V x eR = into function

3x+4J:7[8z+3§J+4
5x =7 5((3){—1—4)

<5x—7>j‘3

11. () Wehave, gof (x)= g(

_21x+28+20x-28 4lx _
T 15x+20-15x+21 41




12. (&)

13. @

14. (&)

15. (&)

Similarly, fog (x) = f ( Xt 4)

5x-3

W
N\
—_
~
>
+
N
~
Ne———
+
N

_21x+12420x-12 _4Ix _
T 35x+20-35x+21 41

Thus, gof (x) =x, v x € Band fog (x)=x, ¥ X €A,

which implies that gof = I and fog=1,.

2
f(x+a):l—\/f(x)—f(x 21 l{i—f(x)}
2 2 V42
= tocrzm =L ]
2 \4 |2

2
=%_\/l_{%-%+ f(x)—(f(x))z}

4

_L L 2 1 11
=57y R+ EE)" =2 ‘2 f(x)

fx)= [x]?+[x+1]-3={[x]+2} {[x]-1}
So, x=1,1.1,1.2, .......... =>fx)=0
f(x) is many one.
only integral values will be attained.
f(x)isinto.

=f(x)

1-x, 0<x<l1
f(x)=|x-1|= x-1 x>1

g(x)=eX x>-1

I-g(x), 0<g(x)<lie—-1<x<0

(ng) (x) - {g(x) - 1, g(x) >1ie 0<x

~ 1-¢e*, -1<x<0
) {e" L x20

.. domain=[-1, ©)

fog is decreasing in [-1, 0) and increasing in [0, )
fog(-1) = 1—% and fog(0)=0

As x — o, fog (x) > =,
range = [0, )

1 y
=—log,| ——
X > ge(z_y]

(a) Non-reflexive because (x5, X;) € R,
(b) Reflexive

(c) Non-Reflexive

(d) Non-reflexive because x, ¢ X

16. (a)

17. (©

18. (@

19. (b)

20. @@

The operation table for * is given as

*[0f1]2[3]4]5
0]10]1{2]3[4]5
1[{1[2]3]4]5]0
2(2({3]4[5]0]1
31314 ([5]0f1]2
414 1510f1|2]3
5[5]0]1]2]3(4

From the table, we note that

a*0=0%a=a, Vae{0,1234,5}

Hence, 0 is the identity for operation.
HereR={(1,3),(2,2); 3,2)},8={(2,1);(3,2); (2,3)}
ThenRoS={(2, 3), (3,2); (2,2)}

g(f{x))=sin x| indicates that possibly f{x) =sinx, g(x) = x|
Assuming it correct, f{g(x)) = f{|x|) =sin ||, which is not
correct.

f(g(x)) = (sin Jx )2 indicates that possibly
g(x)=x f(x)=sin’x or
g(x) =sinvx, f(x)=x>

Then g(f(x)) = g(sin? x) = /sinx =|sinx |
(for the first combination), which is given.
Hence f{x) = sin, g (x) = VX

[Students may try by checking the options one by one]
Letf: R — Rbea function defined by

X—m

f(x)=

X—-n
For any (x, y) eR
Let f(x)=1(y)

X-m y-m
—=ﬁ
. fis one —one

Let a € R suchthat f(x)= o

= = X=y

X—n

X—m

= o= = (X-n)a =x-m

X—n
> Xa—-noa =x—-m = X0 —X=no—m

= x(a-1)=no-m

noa—m

= Xx= fora=1, x ¢gR

So, fis not onto.
Since the domain of fis (0, 1),

" 0<e*<land O<In|x|<1

= log0< x <logland e <|x|<e!



21. (@

22. ()

23. b

= —w<x<0 and I<|x|<e
= x e (-, 0) and x €(—e, -1)U(], €)
> xe(-e -1)

. X
Given f(x)= -1

o (foH) () =f{f(x)} =f(ij
x—1

X X X
__x-1 __x-1 _ x-1_
X _1 Xx—x+1 1 X

x—1 x—1 x-1

= (fofof)(x) = f(fof)(x) = f(x) = Ll

X —

19 times
By definition only f(x) = x2 + 4x — 5 with domain

[0, ©) is one to one.

3y+2
2-3y

Ify= EM 102x_
YT 31084107 B

_1, 2+3y i L o 213X
or x= 7 logg 573y - (x)—E 810 5 _3x -

24, d f:N-I

25. (@

f(1)=0,f(2) = -1,£(3) = L,f(4) = -2,

f(5)=2,andf(6)=-3 so on.

A B

o

In this type of function every element of set A has unique
image in set B and there is no element left in set B.
Hence f is one-one and onto function.

We have

2

f(x)=sin x+sin2(x+1t/3)+cosxcos(x+1t/3)

_ l—cost+l—cos(2x+2n/3)
2 2

+%{2005xcos(x+n/3)}

=l E— €0Ss 2X + €0s 2x+ﬁ +cos 2x+E
212 3 3

26.

27.

28.

=l i—2005(2x+£) cos£+cos (2x+£)
212 3 3 3

5
= 1 for all x.

5
gof(x) =g (fx) =g (z) =1

(given)] Hence, gof(x) =1, for all x.
(¢) For f(x)tobe defined, we must have

-1< logz(%x2)slb 27! s%x2 <2! [~ thebase=2>1]

—>1<x?<4 (Y

Now, 1<x? = x2-1>0ie (x-1)(x+1)>0

—>x<-lorx>1 .2
Also, x> <4=x2-4<0ie (x-2)(x+2)<0
= -2<x<2 E)

From (2) and (3), we get the domain of f
=((~o0, —1]JU[1, 0))N[-2, 2] =[-2, —1]V[L, 2]

@ f(=240
cx+d

{ax+b}
a +b
cx+d
C{M}+d
cx+d
a?x +ab+bex +bd
- _

acx + be + cdx +d?

= (ac+de)x? + (b +d% —bc—a?)x
—-ab-bd=0, VxeR

fof (x) =

=(a+d)c=0,d>-a%=0
and (a +d)b=0
=2>a+d=0=>d=-a

(d Wehave Ifx<0[x|=—x

e X-e*
) =———-=0 ~f(x)=0V x<0
e +e
. f(x) is not one-one
et -e*
Nextifx>0, [x|=x ~f(x) = FE—
e’ +e
X _ X 2x _ 1+
Let v = e — = - 1 e2x_ y
e*+e”* *+1 I-y
I+y 2y
2x L—=21=>—2>0
For x>0, e** 21 1-vy 1-y

=S y(y-1)<0,yz1=>0<y<l1

. Range of flx)=[0 1) .. f(x) is not onto



29. () Since, (fog) x=f{g(x)} =f(x*)=sinx’ 30. b) 2<x<3=> x-1>0
and (gof) x =g {f(x)} = g(sin x) =sin’x x-2>0
= fog # gof x-3<0
= fx)=x-1+x-2+3-x=x
= fis an identity function
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