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1 Relations and
——

Functions

B | SHORT ANSWER TYPE QUESTIONS

Q1

Sol.

Q2.

Sol.

Q3.

Sol.

Sol.

Q5.

Sol.

| 1.3 EXERCISE |

Let A = {a, b, c} and the relation R be defined on A as follows
R ={(a, a), (b, c), (a, b)}

Then, write minimum number of ordered pairs to be added in

R to make R reflexive and transitive.

Here, R={(a, a), (b, c), (2, b))

for reflexivity; (b, b), (¢, ¢) and for transitivity; (4, ¢)

Hence, the required ordered pairs are (b, b), (c, ¢) and (g, c)

Let D be the domain of the real valued function f defined by

fix)= ,/zs_xl . Then write D.
Here, f{x) = |25 - x
For real value of f(x), 25-x2 2 0
= -222-25 = x?<25 = ~55x<5
Hence, De -5<x<5 or [-55]
Let f, g: R — Rbe defined by fix) =2x+ 1 and g(x) =2? -2V
x eR, respectively. Then find gof.
Here, fix)=2x+1 and g{x)=x3-2

0/ = gifo)]

= [2r+1P-2=4x2 +4x+1-2=4x + 4x - 1

Hence, gof = 4x? +4x -1
Let f : R = R be the function defined by f(x) = 2x 3VxeR
Write f-1.

Here, fix) =
Let flx)=y=2x-3

3
= y+3=2x=>x= yr

x+3

2
fi =2 o fiw=
If A={a b, c, d} and the function f= {(g, b), (b, 4), (c, a), (d, c)},
write f-1.

Let y=fx) ~x=f"Yy
o If f {(ﬂ, b), (b d)l (CI a)l (d C)}
then f 1= {(b a)l (d b)t (al C), (cl d)}
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Q6. If f: R — Ris defined by f{x) = x2 - 3x + 2, write f [f(x)].
Sol. Here, fixy=x2-3x+2
fI1= [P -3fx)+2
= (X2-3x+2)2-3(x*-3x+2)+2
=xt+9x2+4-6x3+4x? - 12x - 322+ 9x -6+ 2
= x* - 6x% +10x2 - 3x
Hence, f[fix)]= x*-6x%+10x2-3x
Q7. Isg=1{(1, 1), (2 3), (3, 5), (4, 7)} a function? If g is described by
8(x) = ox + B, then what value should be assigned to a and p?

Sol. Yes, g =11, 1), (2 3), (3, 5), (4, 7)} is a function.
Here, gix})=~ox+f
For(1,1), g(l)=cal+P
1=0+B 1)
For(2,3), g(2)=a2+p
3=20+p «(2)

Solving egs. (1) and (2) we get, =2, B=-1
Q8. Are the following set of ordered pairs functions? If so, examine
whether the mapping is injective or surjective.
(1) {(x,y):xisaperson, y is the mother of x}
(i) {(a, b) : ais a person, b is an ancestor of a}

Sol. (i) It represents a function. The image of distinct elements of
x under f are not distinct. So, it is not injective but it is
surjective.

(i) It does not represent a function as every domain under
mapping does not have a unique image.

Q9. If the mapping fand g are given by

f=11.2,3,5, &1} and g={(2,3), (5, 1), (1, 3)} write fog.
Sol, fog = fg(x)]
= fl8@)]=A3) =5
=flgB3)]=A1)=2
=fleMi=A3)=5
Hence, fog =12 5), (5,2), (1, 5)}
Q10. Let C be the set of complex numbers. Prove that the mapping
f:C—Rgivenby fz)=zl, V z € C, is neither one-one nor onto.

Sol. Here, fiz) =1zl VzeC
f)=111=1
f=1)=1-11=1
) =f-1)
But 1#-1

Therefore, it is not one-cne.
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Now, let fiz) =y = |z|. Here, there is no pre-1mage of negative
numbers. Hence, it is not onto.

Q11. Let the function f: R — R be defined by fix) =cos x, V x €R.
Show that fis neither one-one nor onto.

Sol. Here, fix)y=cosxVxeR
TR
Let ——,—| €
e [ 2'2) fix)
f(-E = cos[—£J=cos—=0
2 2
cos(E = cos = =0
2
T 14
2l =fl=|=0
f( 2 f(?-]

But _E # %
Therefore, the glven function is not one-one. Also it is not
onto function as no pre-image of any real number belongs to
the range of cos xi.e., [~ 1, 1].
Q12. Let X=1{1, 2, 3} and Y = {4, 5}. Find whether the following
subsets of X x Y are functions from X to Y or not.
M f=11, 4, (1, 5) (2, 4), 3, 5}t
(@) g={1, 4, (24, 3 )}
(iii) h={(1, 4), (2,5), (3, 5)}
(i) k={(1,4), (2 5)}
Sol. Here, given that X=1{1, 2, 3}, Y ={4, 5}
s XxY={(1,4),(1,5), (2 4), (2 5) (3,4, 3 5}
M) f=1(1,4), (1, 5) (2,4, 3,5}
fis not a function because there is no unique image of
each element of domain under f.
(i) g=1{(1,4, (249, G 4
Yes, g is a function because each element of its domain
has a unique image.
(i) k={(14), (2 5), 3, 5)}
Yes, it is a function because each element of its domain has a
unique image. -
(i) k=1{(1,4), (2, 5)}
Clearly k is also a function.
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Sol.
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If function f: A — B and g : B — A satisfy gof =I,, then show
that f is one-one and g is onto.
Let x,, x, € gof

gof ffix))} = gof {fixy)}
= g(x,) = g(x;) [~ gof=1,]
X, =X,
Hence, f is one-one. But g is not onto as there is no pre-image
of Ain B under g.

Let f: R — R be the function defined by f(x) =

V x €R. Then, find the range of f.

Given function is flx)= — ~ VxeR.
2—-cosx

Rangeof cosxis[-1, 1)

Let f)=y=

1
2-cosx’

1
2-cosx
= 2y-ycosx=1 = ycosx=2y-1

2y-1_,_1

Now -1<cosx<1 y y

= -1<s,.1<1 = —1-2¢_1<1-2

y

1 1 1
= -3£-—-5-1 =232-21 = ESysl

= COs x =

y 1
Hence, the range of f= [3. 1]-
Let n be a fixed positive integer. Define a relation R in Z as
follows V g, b eZ, a Rb if and only if 2 — b is divisible by .
Show that R is an equivalence relation.
Here, V 4, b €Z and a R b if and only if a — b is divisible by n.
The given relation is an equivalence relation if it is reflexive,
symmetric and transitive.
(i) Reflexive:

aRa = (a—-a)=0divisiblebyn

So, R is reflexive.
(i) Symmetric:

aRb=bRa VabeZ

— a-bisdivisiblebyn (Given)
= — (b —a) is divisible by n

NCERT ExempLar ProsLems MatHEmaTics—XI
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= b —a s divisible by n
=bRa
Hence, R is symmetric.
(i) Transitive:
aRbandbRc < aRc VabceZ
a —bis divisible by n
b —c is also divisible by n
= (a~b) + (b —c) is divisible by n
=> (4 —c) is divisible by n
Hence,Ristransitive

Qi?

Sol.

Q17.

Sol.

If A= {1 2 3, 4} deﬁne relatlons on A which have properties

of being. y

(a) reflexive, transitive but not symmetric.

(b} symmetric but neither reflexive nor transitive

(c) reflexive, symmetric and transitive.

Giventhat A={1, 2, 3, 4}

~ ARA={(1,1),(22),3,3), (44, (1,2)(1,3),(1,4),23),
(24), (3,4, (2,1),3,1), (4,1),(3,2), (4, 2), (4 3)}

(@ Let R; ={(1,1),(2 2),(1,2), (2 3), (1, 3)}

So, R, is reflexive and transitive but not symmetric.

(&) Let R, = ({2 3), (3,2)}
So, R, is only symmetric.
{0) Let Ry={(1,1),(1,2),(21),(2 4),(14)
So, R, is reflexive, symmetric and transitive.
Let R be relation defined on the set of natural number N as
follows:
R={(x,y):xe N,y e N, 2x + y = 41}. Find the domain and
range of the relation R. Also verify whether R is reflexive,
symmetric and transitive.
Giventhatxe N,ye Nand 2x +y =41
. DomainofR={1, 2,3, 4,5, ..., 20}
and Range = {39, 37, 35, 33, 31, ..., 1}
Here, (3:3)¢ R
as 2x3+3+#41
So, R is not reflexive.
R is not symmetric as (2, 37) e Rbut(37,2) ¢ R
Ris not tranmtlve as(11,19)e Rand (19,3)e R
but (11,3)e R. -
Hence, Ris nelthet reflexive, nor symmetric and nor transitive.

ReLATiONs AND FuncTions B 9
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Q18. Given A={2, 3,4}, B={2, 5, 6, 7}, construct an example of each
of the following:
()) an injective mapping from A to B.
(i) a mapping from A to B which is not injective
(ifi) a mapping from B to A.
Sol. Here, A={2,3,4) and B={2,56,7}
(i) Letf:A— B bethe mapping from Ato B
=y :y=x+3}
s f={@2, 5), (3, 6), (4, 7)} which is an injective mapping.

(i) Let g : A — B be the mapping from A — B such that
g=1{(2,5), (3, 5),(4 2)} which is not an injective mapping.

(ii)) Teth: B —» A be the mapping from B to A
h={(y,x):x=y-2}
h=1{(5, 3), (6, 4), (7, 3)) which is the mapping from B to A.

Q19. Give an example of a map
‘ (i) which is one-one but not onto.
(i) which is not one-one but onto.
(i) which is neither one-one nor onto.
Sol. () Letf:N—=N glvenbyf(x) =x?
Let x,, x, € N then f(x,} = x] and ﬂxz) = x%

Now, fix,)=fix,) = 2} =x3 = x 25 =0
= (:rc1 +x,) (%, —x;) =0
Smce x,, %, € N, so x, +x,= 0 is not possible.
X =X=0 =Sx=x".-
2 f(xl) fxy) = %52, 1
So fix) is one to one function. b
Now, Letf{x)=5€ N

then =5 = x=#+/5¢N
So, fis not onto.
Hence, f(x) = x* is one-one but not onto.
ntl if nis odd

(i) Letf:NxN, definedby fin)=1 ,
5 if n is even
Since f(1)=fi2) but 1+ 2,
So, fis not one-one.
Now, let ¥ € N be any element.
Thenfir)=y

3;—1 if nis odd
= =Yy

% if nn is even

10 NCERT ExeMPLAR ProeLEMS MaTHEMATICS—XII
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= n=2y-1 ifyiseven
n=2y if y is odd or even
_ 12y ~1ifyiseven
= ""{yZy ifzisoddoreven €NVyeN

.- Every y € N has pre-image

= J2y-1ifyiseven :
- fis onto. "= { yZy ifz is odd or even €N
Hence, f is not one-one but onto.
(ii) Letf: R — Rbe defined as f{x) = x2
Letx,=2and x,=-2
fle) = x =(2)* =4
f) = 25 =(-2)" =4
fi2)=f-2) but2x-2
So, it is not one-one functon.
Letf(x)=-2 = x2=-2 . x= iﬁ@R
Which is not possible, so fis not onto.
Hence, fis neither one-one nor onto.
Q20. LetA=R—{3},B=R—{1}.Letf:A—)Bbedeﬁnedby

fix)= x—2’ V x € A. Then, show that fis bijective.
x-3
Sol. Here,Ae R-{3},B=R-{1}
Givenfhatf:A—)Bdeﬁnedbyf(x)=x—_: VieA
Letx,, x, € flx) o

fix) =flx,)
X, -2 ~ Xy -2
1'1 -3 - Iz _3
= (x;-2) (x,-3)= (x,-2) (x;~3)

= 1442—311 —2x2+,{=x{f2~3x2—2x1 +8

=

= —X =-X, = x=x,
So, it is injective function.
Now, Let yv= x-2
x-3
= xy-3y=x-2 = xy-x=3y-2
3y -2

= x(y-1)=3y-2 ==x=

y-1

ReLaTioNs AND FuncTions & 11
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3y-2
x-2 _y-1 3y—-2-2y+2
x)= = = =
fe x-3 3y-2 4 3y—-2-3y+3 Y
y-1
= fix)=yeB.
So, f(x) is surjective function.

Hence, f(x) is a bijective function.
021. Let A=[- 1, 1], then discuss whether the following functions
defined on A are one-one, onto or bijective.

@ f(x)=§ () gy=1xl (i) hx)=x lx| (iv) k(x)=2

Sol. (i) Giventhat-1<x<1
Let x,, x, € fix)

1
fx) = m and flx,)= o
fx)=fa) = ~=1- =2 4u7H
So, f(x) is one-one function. ! 2
Let f(x)=y=—;- = x=2y

Fory=1x=2¢[-1,1]
So, f{x) is not onto. Hence, f(x) is not bijective function.
(if) Here, gx) = lxl
gx) =glx) = Iyl =lnl = x=%tx
So, g(x) is not one-one function.
Letgx)=y=Ix] = x=xyeAVyeA
So, g(x) is not onto function.
Hence, g(x) is not bijective function.
(i) Here, h(x) = x1x|
h(x,) = h fix,)
= il =xlnl = x=x
So, h(x) is one-one function.
Now, let h(x) = y=xlx| = x2 or - x*

= x=ztJ-yeAVyecA
~ h(x) is not onto function.
Hence, k({x) is not bijective function.
(iv) Here, k(x) = x*
k(x;) = k(x,)
= =1 = x=fx

So, k(x) is not one-one function.
Now, letk(x)=y=x2 = x= tJy
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Ify=-1 = x=t,~1¢gAVyeA

. k(x) is not onto function.

Hence, k(x) is not a bijective function.

Each of the following defines a relation of N
(i) xisgreaterthany, x,ye N

(ii) x+y=10,x,ye N

(iif) xyis square of an integerx, ye N

(iv) x+4y=10,x,ye N.

Determine which of the above relations are reflexive, symmetric
and transitive.

() x is greater thany, x,ye N

For reflexivity x > x V x € N which is not true
So, it is not reflexive relation.

Now, x>ybut y»x Vx,ye N

=xRybut y K x
So, it is not symmetric relation.
For transitivity, xRy, yRz = xRzVx,y,ze N
= X2y, Y>>z = x>z

So, it is transitive relation.
Here, R={xy):x+y=10Vx,ye N}
R={(L 9), (2 8),3,7), (4, 6), (5 5), (6, 4), (7, 3), (8, 2), (9 1)}
Forreflexive:5+5=10,5R5 = (x,x)eR
So, Ris reflexive.
For symmetric: (1,9) € Rand (9, 1) e R
So, R is symmetric.
For transitive: (3, 7) e R, (7, 3) e Rbut (3,3) ¢ R
So, Ris not transitive.
Here, R = [(x, y) : xy is a square of an integer, x, y € N}
For reflexive: x R x = x . x = x2 is an integer

[+ Square of an integer is also an integer]
So, R is reflexive.
For symmetric: xRy=yRx Vx,ye N
Xy =yx (integer)
So, it is symmetric.
For transitive: x RyandyRz= xRz
Let xy=kK and yz=m?

m?

x= and z=—

y
. _ i®m?
So, R is transitive. ) 2

which is again a square of an integer.

ReLaTions anD FuncTions B 13
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(iv) Here, R={x,y):x+4y=10,x,ye N}

Sol.

Sol.

Sol.

%

R =1{(2,2). (6 1)

For reflexivity: (2, 2) e R

So, R is reflexive. .

For symmetric: (x,y)e R but (y,x)e¢ R

(6,1)e R but (1,6)¢ R

So, R is not symmetric.

For transitive: (x, y) € Rbut (y,z) ¢ Rand (x,z) e R

So, R is not transitive.

Let A={1, 2, 3, .., 9] and R be the relation in A x A defined by
(@, b)R(c, d)ifa+d=b+cfor(a,b), (c,d)in Ax A, Prove thatRis
an equivalence relation and also obtain equivalent class [(2, 5)].
Here, A={1,223,..9

and R > AxAdefined by (g, ) R(c,d) = a+d=b+c
Vab),(c,de AxA

For reflexive: (3, b)) R{a, b)=a+b=b+a Va4, be Awhichis
true. So, R is reflexive. '

For symmetric: (a, b)) R (c, d) = (c, ) R (a, b)

L.H.S5. a+d=b+c

RH.S. c+h=d+a

L.H.S. = R.H.S. So, R is symmetric.

For transitive: (2, b)) R (c,d)and (c, )R (e, H = (@0, )R (e, )

= a+d=b+c and c+f=d+e

= a+d=b+c and d+e=c+f

= (a+d)-(d+e)=(+c)—(c+p

= a-e=b—f

= atf=b+e

= (a, b) R{e, )

So, Ris transitive.

Hence, R is an equivalence relation.

Equivalent class of {(2, 5)} is ((1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, N}
Using the definition, prove that the function f: A —» B is
invertible if and only if f is both one-one and onto.

A function f : X — Y is said to be invertible if there exists a
function g : Y — X such that gof = I, and fog = I, and then the
inverse of fis denoted by f-1.

A function f: X — Y is said to be invertible iff f is a bijective
function. '

Function £ g: R — R are defined, respectively, by fix) =x? + 3x +1,
g(x)=2x-3, find

() fog (i) gof @) fof (iv) gog

& fog = fig(x)] = [gx)]* + 3[g(x)] + 1

NCERT ExempLAR ProeLemMs MatHEMATICS—XII
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=(2x-32+3(2x-3) +1
=4x2+9-12x+6x-9+1=4x2-6x+1
(i) gof = glftx)] = 2[x*+ 3x + 1] -3
=22 +6x+2-3=2x2+6x-1
i) fof = fiftn)] = (R +3[f)] + 1
= @2 +3x+1)2+3(x2+3x+ 1)+ 1
=t +9x2 +1+623 +6x+ 202+ 322 +9x +3 + 1
=xt+6x3+14x2+ 152 +5
(iv) gog = glg(x)] = 2[g(x)] -3=2(2x-3)-3=4x-6-3=4x-9
Q26. Let * be the binary operation defined on Q. Find which of the
following binary operations are commutative.
() a*b=a~bVabeQ (#) a*b=22+PVabeQ
(ii)) a*b=a+abVa,be Q () a*b=(@-b2Va,beQ
Sol. (i) a*b=ag-beQ VabeQ.
So, * is binary operation.
a*b=gq—bandb*a=b-a VabeQ
a-b#b-a
So, # is not commutative.
(i) a*b=a?+b?e Q, so*is abinary operation. '
akb=b*a
= Z+P=0P+a® YabeQ
Which is true. So, * is commutative.
(iii) a*b=a+ab e Q, so *is a binary operation.
a*b=a+ab and bra=b+ba
a+abzb+ba=>axb#b*a VabeQ
So, * is not commutative.
(iv) a*b=(a-b)e Q,so*lsbmarg operation.
a*b=(a-by* andb*a=(b-
a*b=bra= (a-bP2=(b- a)2 Vabe Q.
So, * is commutative.
Q27. If*bebmaryoperahondeﬁnedoanya*b 1+abVabe R
Then, the operation * is
(i) commutative but not associative
(if) associative but not commutative
(é#i) neither commutative nor associative
(i) both commutative and associative
Sol. (i): Given that
a*b=1+ab VabeR
and b*a=1+ba VabeR
a*b=b#a =1+ab
So, » is commutative.
Now ax(*c)=(@@*b)*c VabceR

N
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LHS. a*(b*c)=a*(1+bc)=1+a(l +bc)=1+a+abc

RHS. (a*b)*c=(1+abyxc=1+(1+ab).c=1+c+abc
L.HS. # RHS.

So, * is not associative.

Hence, * is commutative but not associative.

Choose the correct answer out of the given four options in each of
the Exercises from 28 to 47 (M.C.Q.)
Q28. Let T be the set of all triangles in the Euclidean plane and let

Q29.

16

Sol.

Sol.

L&3

arelation R on T be defined as a R b, if 2 is congruent to b, V g,
be T.ThenRis

(a) Reflexive but not transitive

(b) Transitive but not symmetric

(c) Equivalence

(d) None of these

If azb VabeT

thenaRa = a=a whichistrue forallaeT

So, R is reflexive.

Now,aRband bRa.

ie, a=b and b=a whichistrueforalia, be T

So, R is symmetric.

LetaRbandbRe.

= a=b and bza = a=c VabceT

So, R is transitive.

Hence, R is equivalence relation.

So, the correct answer is (c).

Consider the non-empty set consisting of children in a family
and a relation R defined as a R b, if a is brother of b. Then R is
(@) symmetric but not transitive

(b) transitive but not symmetric

{c) neither symmetric nor transitive

() both symmetric and transitive

Here, a R b = ais a brother of b.

a R a = a is a brother of 2 which is not true.

So, R is not reflexive.

aR b = ais a brother of b. .

b R a = which is not true because b may be sister of a.
= aRb+#bRa

So, R is not symmetric.

Now,aRb,bRc=aRe

= g is the brother of b and b is the brother of c.

~. a is also the brother of ¢.
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Sol.

Q32

Sol.

Q33.

Sol.
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So, R is transitive.

Hence, correct answer is (b).

The maximum number of equivalence relations on the set
A={1,2, 3} are

(@ 1 ®)y2 (c)3 @5

Here, A=1{1,23]

The number of equivalence relations are as follows:

R, ={(1L, 1), (L 2),(2,1), (2 3),(1,3)

R,=1(22),(1,3), 3, 1), (3,2), (1, 2))

R;=1(3,3) (1, 2), (2, 3), (1, 3), (3, 2)}

Hence, correct answer is (d)

If a relation R on the set {1, 2, 3) be defined by R={(1, 2)}, then
Ris

(a) reflexive (b) transitive
(c) symmetric (@) None of these
Given that: R=((1, 2)}

a X a, so it is not reflexive.

aRbbut b K a, soitis not symmetric.

aRband bR c = aRcwhich is true.

So, R is transitive,

Hence, correct answer is (b).

Let us define a relation Rin Rasa Rbif a2 b. Then R is
(@) an equivalence relation

(b) reflexive, transitive but not symmetric

(c) symmetric, transitive but not reflexive

(d) neither transitive nor reflexive but symmetric.
Here,aRbifa2b

= a R a = a 2a which is true, so it is reflexive.
LetaRb=>a2bbut b Za, so b K a

R is not symmetric.

Now, a2 b, b2 c= a2 c which is true.

So, R is transitive.

Hence, correct answer is (b).

Let A={1, 2, 3} and consider the relation

R={(1, 1), (2,2), (3 3),(1,2), (2 3), (1, 3)}, then R is
(@) reflexive but not symmetric

(&) reflexive but not transitive

(c) symmetric and transitive

(d) neither symmetric nor transitive.

Given that: R ={(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)}

Revations ano FuncTions & 17


http://www.cbsepdf.com

Q34.

Sol.

Q3s5.

Sol.

Q3s6.

Sol.

Q37.
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Here, 1R 1,2R2 and 3R 3, so R is reflexive.

1R2but 2K 1 or2R3but 3 X 2, so, R is not symmetric,
1R1and 1 R2=1R3, so, Ris transitive.

Hence, the correct answer is (g).

The identity element for the binary operation * defined on

Q~{0}asa*b=% Vabe Q-~[0}is

(g 1 () 0 (c) 2 (d) None of these
Giventhat a*b= % Vabe Q- {0}
Let e be the identity element

ae
a*e=—2—=a=>e=2

Hence, the correct answer is (c).
If the set A contains 5 elements and set B contains 6 elements,
then the number of one-one and onto mapping from A to B is
(@) 720 () 120 () 0 (d) None of these
If A and B sets have m and n elements respectively, then the
number of one-one and onto mapping from A to B is
nlifm=n
andOifm#n
Here, m=5and n=6
526
So, number of mapping =0
Hence, the correct answer is (c).
Let A={l, 2, 3, .., n} and B = {g, ). Then the number of
surjections from A to B is
(@ "P, B 2n-2 (c) 2"-1 {d) None of these
Here, A=11,2,3, ..., n)and B={g, b}
Let m be the number of elements of set A
and 7 be the number of elements of set B
.. Number of surjections from A to B is
"C,xmlasn2m
Here, m =2 (given)
. Number of surjections from A to B="C, x 2!
n! [ = n(n —1)(n - 2)!
Am—2) " 2U(n-2)!
Hence, the correct answer is (d).

Let f: R — R be defined by f(x) = -31; V x € Rthen fis

(1) one-one (b) onto

x2 =n{n-1)=n?-n
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Sol.

Q38.

Sol.

Q39.

Sol.

Q40.

Sol.

www.cbsepdf.com

(c) bijective (d) fis not defined

Giventhat fix)= 1
Y
Putx=0 . _f(x)=%=

So, fix) is not defined.
Hence, the correct answer is (d).
Let f: R—)Rbedeﬁnedbyﬂx)=3x2—5andg:R—>Rby

gxX)= —— +1 , then gof is
3x2 -5 3x2-5
e — b —
@ 9x* —30x2 + 26 ® 9x* —6x2 +26
3x2 3x?
© ¥+2x2 -4 @ 9x% +30x2 -2
Here, f(x) = 3x% -5 and g(x) =
. gof = gof (x) = g[3x* - 5]
_ % -5 3x* -5
(32 -52+1 9yt 41253022 +1
_ 3*-5
- &f 9x% —30x2 + 26

Hence, the correct answer is (g).

Which of the following functions from Z to Z are bijections?
(@ fx)=2* (b) fix)=x +2

(©) fiy=2x+1 d) fix)=x2+1
Giventhatf:Z — Z

Letx, x, € fix) = flx))=x,+2, flxy)=x,+2
fix)=fix,) =2 x,+2=x,+2=2x =1,
So, fx) is one-one function.

Now,lety=x+2 ~x=y-2eZ VyeZ

So, f{x) is onto function.
. f{ix) is bijective function.
Hence, the correct answer is (b).
Le}f R — R be the functions defined by f{(x) = x*> + 5. Then
(x)is
{a) @+5B @) @-5" () G-0" @) 5-x
Giventhat fix)=x+5
Let y=x3+5 = x3=y-5
x=(y-5P = fI@)=@E-5"
Hence, the correct answer is (b).
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Q41. Letf:lA—)Bandg:B—)Cbethebijectiveﬁmctions.'Ihen
(3o 1is
(@) f-log~'  (b)fog € g %f! (@ gof

Sol. Here, f:A—>Bandg:B—>C

- (g0 = f~log" !
Hence, the correct answer is (g).
Qa2. Let f:R—{%}—)R be defined by f{x) = :“;, then
x_
@ f~Y(x)=fix) (b) f~1(x)=-fix)
© (of=-x @ =25
Sol. Giventhat fx) = 272 yypd
5x-3 5
Let _ 3x+2
5x—3
= y(5x—3) =3x+2
= Sxy-3y=3x+2
= Bxy—-3x =3y +2
= 2By —~-3)=3y+2
3y+2
= x= X
5y-3
3x+2
-1 = =
= @)= 53
= [ =fx)

Hence, the correct answer is (a).

Q43. Letf:[0, 1] [0, 1] be defined by f{z) = {1 5 J xisrational
Then (fof)x is
(@) constant ® 1+x
(©) x (d) None of these
Sol. Given that f: [0, 1] - [0, 1]
f=f
So, (fohx =x (identity element)
Hence, correct answer is (c).
Q44. Letf: [2, =) - R be the function defined by f{x) = 22 — 4x + 5,
then the range of fis
(@ R (6) [1, =) () [4, =) (d) [5, =)
Sol. Giventhat fix)=x*-4x+5
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Let y=22—dx+5
= x2-4x+5-y=0

~(~ D~ -4x1x(5-)
2x1
41,/16—20+4y

_ 4¢J43,_ 412\/_ 24y

Forrealvalueofx,y 1 20=>y21
So the range is [1, ),
Hence, the correct answer is (b).

‘Q45. Let f: N — R be the function defined by fix) = 2%
& : Q = R be another function defined by g(x) = x + 2 then,

= x=

~1 and

3).
(3
(a) 1 ®) -1 (©0 7 (d)None of these
_ 2
Sol. Here, fix)= gxz_l and g(x)=x+2
goftx) = gl(fx)]
= fx) +2
_ 2x-1 +2 = 2x+3
T2 2
2x§+3
3) - 2 __j
gOf(E 2
Hence, the correct answer is (d).
2x : x>3
Q46. Let f: R — R be defined by f{x) = {xz :1<x<3
3x: x51
then fi- 1) +2) + fi4) is
(a) 9 ¥ 14 () 5 (4) None of these

Sol. Given that:

3x : x<1

SN+ =3(-1) + 2P+ 24) =-3+4+8=9
Hence, the correct answer is (a).

2x ; x>3
fx)=1x2 :1<x<3

21
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Q47. Iff: R - Rbe given by fix) = tan x, then f~1(1) is

(a) E ® {mt+%:neZ}

(c) does not exist (@) None of these
Sol. Giventhat f(x)=tanx

Let fiy=y=tanx=x=tan"ly

= f i) =tan™! (x)

= fi1) = tan"t (1)

> - tan'l[tan (_}]] -z

Hence, the correct answer is (a).
Fill in the Blanks in Each of the Exercises 48 to 52.
Q48. Let the relation R be defined in N by aR b if 24 + 3b = 30. Then

............

Sol. GiventhataRb:2a+3b=30

= =30-2a
30-22

= b=
for a=3,b=8 3

a=6,b=6

a=9,b=4

a=12,b=2
Hence, R = {3, 8), (6, 6), (9, 4), (12, 2)}

Q49. Let the relation R be defined on the set
A=11,2,3,4,5}byR={(a, b): |a2 - B?| <8}. Then Ris given by
Sol. Given thatA={1,2,3,4,5}andR={(a, b): la*- b2l < 8}
So, clearly, R ={(1,1),(12),(2 1), 2 2),(23) (32,43

(3,4), 4 4, 5, 5)}
Q50. Let f=1{(1,2), (3, 5) (4 D} and g ={(2,3), (5 1), (1, 3)}. Then
8OF = cererernrrnnnes and fog = ..

Sol. Here, f={(1,2), (3, 5), (4 1)} and g =1(2, 3), (5, 1), (1, 3)}
gof(1) = gl =5(2)=3
gof(3) = glfi3)] = g(5) =1
gof(4) = glfidl=g(1)=3
R gof = {(1,3), (3, 1), (4, 3)}
fog(2) = flg(1=A3)=5
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fog(5} = flg3)]=f1) =2
fog(1) = fig(D]1=f3) =5

fog =1{(2,5), (5, 2), (L 5)}
Q51. Letf:R— Rbedefined by fix)= __X_ then
1+x2

Sol. Here, fix) = X vxeR
,f1+3r2

fofof) = foflfe)] = IS

el

\/1+Jc2

x
1+1+Jc2
i x
_ f \Il+1'2 - X
,/1+Jr"’+3r2 _,/1+2x2]
1+ 2

x
;}1+212 _ J1+2x __x
‘F* 2 | \/1+212+x2 J1+322
A 1+227 J1+2.-r2

Hence, fofof(x) = Jaxach

Q52. Iffix)=[4 - (x—7)°] then f~1(x) = oo
Sol. Giventhat fx)=[4-(x-7)%

Let y=[4-(x-7
= (x-7¥=4-y
= x-7=M4-yP = x=7+@-y)1?

Hencz, flx)=7+(@4-x)P
State True or False for the Statements in each of the Exercises
53 to 62.
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Q53. Let R={((3, 1), (1, 3), (3, 3)} be a relation defined on the set

Q54..

Q55.
Sol.

Q5é6.

Q57..

Q58.

24

Sol.

Sol.

Sol.

Sol.

Sol.

=
3.:55

A={1, 2, 3}. Then R is symmetric, transitive but not reflexive.

Here, R={3, 1), (1, 3), (3 3))

(3, 3) € R, so Ris reflexive.

(3, 1) € Rand (1, 3) € R, so R is symmetric.

Now, (3,1)e Rand (1,3)e Rbut(1,1) ¢ R

So, Ris not transitive.

Hence, the statement is ‘False’.

Let f : R — R be the function defined by

f(x) =sin (3x + 2) V x € R, then fis invertible.

Giventhat: flx)=sin(3x+2)VxeR,

fix) is not one-one.

Hence, the statement is ‘False’.

Every relation which is symmetric and transitive is also

reflexive.

Let R be any relation defined on A={1, 2, 3}
R=1{(1,2),(21)(23)(13)

Here, (1, 2) e Rand (2, 1) € R, so R is symmetric.

(1,2)e R, (2,3)e R=(1, 3) € R, 50 Ris transitive.

But(l,1)¢ R, (2,2)¢ Rand (3,3) ¢ R.

Hence, the statement is ‘False’.

An integer m is said to be related to another integer # if m

is an integral multiple of n. This relation in Z is reflexive,

symmetric and transitive.

Here, m=kn (where k is an integer)

Ifk=1 m=n,sozisreflexive.

Clearly z is not symmetric but z is transitive.

Hence, the statement is ‘False’.

Let A= {0, 1} and N be the set of natural numbers then the

mapping f: N - Adefined by fi2n -1) =0, (2n)=1,Vne N

is onto.

Given that A=[0,1]

f2n-1)=0 and fi2n)=1VneN

So, f: N — Ais a onto function.

Hence, the statement is “True’.

The relation R on the set A= {1, 2, 3} defined as

R={@1, 1), (1, 2), (2, 1), (3, 3)} is reflexive, symmetric and

transitive.

Here, R={(1,1),(12),(21),(3 3)

Here, (1, 1) € 2. so R is Reflexive,

(1, 2) e Rand (2, 1) € R, so R is Symmetric.
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- 59,
Sol.

Q60.
Sol.

Q61.
Sol.

Q62
Sol.
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(L2)e Rbut(2,3)¢ R
So, R is not transitive.
Hence, the statement is ‘False’.
The composition of functions is commutative.
Letflx)=x* and g(x)=2x+3
fog(x) = flg(x)] = (2x + 37 =422 + 9+ 12x

gof(x) = glf(x)] =2x%+3
So, fog(x) # gofix)
Hence, the statement is ‘False’.

The composition of functions is associative.
Letf(x)=2x,g(x)=x—1 and h(x)=2x+3
folgon(x)} = folg(2x +3)}

Ssfi2x+3-1)=f2r+2)=2(2x +2)=4x + 4.

and  (fog)oh(x) = (fog) (h(x)}
= fog(2x+3)
=f2x+3-1)=f2x+2)=2(2x +2) =4x + 4

So,  folgoh(x)} = (fog)oh(x)} = 4x + 4

Hence, the statement is “True’.

Every function is invertible.

Only bijective functions are invertible,

Hence, the statement is ‘False’.

A binary operation on a set has always the identity element.

‘¥ is a binary operation on the set N but it has no identity
element.

Hence, the statement is ‘False’.

QQQ
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