Chapter 1 - Relations and Functions NCERT Exemplar - Class 12

EXERCISE

SHORT ANSWER TYPE QUESTIONS

QL.

Sol.

Q2.

Sol.

Qs.

Sol.

Q4.

Sol.

Q5.

Sol.

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

for reflexivity; (b, b), (c, ¢) and for transitivity; (a, c)

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

f(x) = /25 — x* . Then write D.

Here, f(x) = /25 — x?
For real value of f(x), 25 -x* 2 0
= -x?2-25 = x?<25 = -5<x<5
Hence, De -5<x<5 or [-5, 5]
Letf, g : R = Rbe defined by f(x) =2x + 1 and g(x) =x>* -2 V
x €R, respectively. Then find gof.
Here, f(x)=2x+1 and g(x)=x%*-

8of = glf(x)]

= [2x+1]7P-2=4x?+4x+1-2=4x>+4x -1

Hence, gof = 4x*+4x -1
Let f: R — R be the function defined by f(x) =2x -3 V x eR.
Write f~1.

Here, flx)y=2x-3

Let flx)=y=2x-3

= y+3=2x:x=y+3
1y Y+3 _1x=x+3
) T or fr=—=

If A={a, b, ¢, d} and the function f= {(a, D), (b, d), (c, a), (d, c)},
write £~ 1.

Let y=f s x=f )
s If f=1@a b), (b, d), (c, a), d, )}
then f=1=A{®,a), dDb), 4 c),(c d)}
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Qe.
Sol.

Q7.

Sol.

Qs.

Sol.

Q9.

Sol.

Q10.

Sol.

If f: R — Ris defined by f(x) = x2 — 3x + 2, write f [f(x)].
Here, flx)= x?>-3x+2
FIf)1= [P - 3fx) +2
(x2=3x+2)>-3(x2-3x+2)+2
x4+ 92 +4-6x3+4x2 - 12x - 332 +9x -6 +2
- 6x3 +10x% - 3x
Hence, f[f(x)]= x*-6x3+10x%-3x
Isg=1(1,1), (2 3), (3, 5), (4 7)} a function? If g is described by
g(x) = ox + B, then what value should be assigned to o and ?

Yes, g=1{(1,1),(2 3),(3,5), (4, 7)} is a function.
Here, g(x) =ox+f
For (1, 1), gl) =01+

1=0+f (1)
For (2, 3), g2)=02+p

3=20+p -(2)

Solving egs. (1) and (2) we get, =2, B=-1

Are the following set of ordered pairs functions? If so, examine

whether the mapping is injective or surjective.

(1) {(x, y):xisa person, y is the mother of x}

(i) {(a, b) : ais a person, b is an ancestor of a}

(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.

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

If the mapping f and g are given by

=1(1,2),3,5),4 1)} and g={(2 3), (5 1), (1, 3)} write fog.

fog =flg)]

=flg@)]=/(3)=5

=flgB)]=f1)=2

=flgM]=f(3)=5

Hence, fog =1{(2,5), (5 2),(1,5)}

Let C be the set of complex numbers. Prove that the mapping

f:C—Rgivenby f(z)= |zl, V ze C, is neither one-one nor onto.

Here, flz)y=1zI VzeC
) =111=1
f=-D)=1-11=1
1) = fi-1)

But 1#-1

Therefore, it is not one-one.
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Now, let f(z) =y = |z|. Here, there is no pre-image of negative
numbers. Hence, it is not onto.

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

Sol. Here, flx) =cosxVxeR

Let [—— —} e fx)

But _Z#

Therefore, the given 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 x i.e., [-1, 1].

Q12. Let X ={1, 2, 3} and Y = {4, 5}. Find whether the following
subsets of X x Y are functions from X to Y or not.
() f=1(1,4), (1,5), (2, 4), 3, 5)
(i) g=1{(14), (2, 4), 3 4}
(iii) h=1(1,4), 2,5), (3,5))
() k={(1,4), (2 5)}
Sol. Here, given that X={1, 2, 3}, Y= {4, 5}
- XxY={(1,4),(1,5), (2 4),(2,5), 3, 4), (3 5)}
(1) f=11,4),(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), (2, 4), (3, 4)}
Yes, g is a function because each element of its domain
has a unique image.

(i) h={(1,4),(2,5), (3, 5)}

Yes, it is a function because each element of its domain has a
unique image.

() k={(1,4), (2 5)}

Clearly k is also a function.
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Q13.

Sol.

Q14.

Sol.

Q15.

Sol.

If function f: A — B and g : B — A satisfy gof =1,, then show
that fis one-one and g is onto.

Let x;, x, € gof
8of f(xy)} = gof {fx,)}
= 8(xy) = 8(xy) [ gof =1,]
’ =%
Hence, fis 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) = 1

2-cosx’
V x eR. Then, find the range of f.

1

Given function is f(x)= ———, VxeR.
2—cosx
Range of cos xis [- 1, 1]
Let fw=y=—
2 —cosx
= 2y-ycosx=1 = ycosx=2y-1
2y -1 1
= cosx = ——=2——
y
Now -1<cosx<1
- “1<9,.1l<1 o5 1225 1<12
y y
1 1 1
= -3 -—<-1 =32=-21 = ESySI

y 1 y
Hence, the range of f = |:§, 1].

Let n be a fixed positive integer. Define a relation R in Z as
follows V a, b €Z, a Rbif and only if a — b is divisible by n.
Show that R is an equivalence relation.
Here, V a, b e 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.
(1) Reflexive:

aRa = (a-a)=0divisible by n

So, R is reflexive.
(if) Symmetric:

aRb=bRa VYabeZ

a—bis divisible by n  (Given)

= — (b —a) is divisible by n
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= b -ais divisible by n
=bRa
Hence, R is symmetric.
(111) Transitive:
aRbandbRc¢ & aRcec VabceZ
a—bis divisible by n
b - cis also divisible by n
= (a—b) + (b —c)is divisible by n
= (a —c) is divisible by n
Hence, R is transitive.
So, R is an equivalence relation.

LONG ANSWER TYPE QUESTIONS

Q1e.

Sol.

Q17.

Sol.

If A=1{1, 2, 3, 4}, define relations on A which have properties
of being.
(a) reflexive, transitive but not symmetric.
(b) symmetric but neither reflexive nor transitive
(c) reflexive, symmetric and transitive.
Given that A=1{1, 2, 3, 4}

ARA=1{(1,1),(2,2),(3,3), (4 4),(1,2),(L3),(1,4),(23),

2,4),3,4),21),61),41),G2),42),43)
(@) Let R, ={(1,1),(2,2),(1,2),(23),(1,3)}
So, R, is reflexive and transitive but not symmetric.
(b) Let R, ={(2 3), (3, 2)}
So, R, is only symmetric.
() Let Ry={(1,1),(1,2),(21), (24,1 4)}
So, R, is reflexive, symmetric and transitive.
Let R be relation defined on the set of natural number N as
follows:
R={(x,y) :x e 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,y e Nand 2x +y =41
Domain of R = {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) € Rbut (37, 2) ¢ R

R is not transitive as (11, 19) € Rand (19, 3) e R

but (11, 3) ¢ R.

Hence, Ris neither reflexive, nor symmetric and nor transitive.
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Q18. Given A={2,3,4},B={2,5, 6,7}, construct an example of each
of the following:
(i) an injective mapping from A to B.
(if) a mapping from A to B which is not injective
(iif) a mapping from B to A.
Sol. Here, A={2,3,4 and B={2,56,7}
(i) Letf: A — Bbe the mapping from A to B
f={xy) :y=x+3}
- f=1{(2,5), (3, 6), (4, 7)} which is an injective mapping.
(if) 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.
(iif) Let h: 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
(1) which is one-one but not onto.
(i) which is not one-one but onto.
(iii) which is neither one-one nor onto.
Sol. (i) Letf: N — N given by f(x) = x?
Let x;, x, € N then f(x,) = x12 and f(x,) = x%

Now, f(x,) =) = x} =23 = x? =22 =0

= (¥, +x,) (x;—x,)=0

Since x,, x, € N, so x; + x,=0 is not possible.

: X —x,=0 =X, =X,

flx) = flxy) = x,=x,

So, f(x) is one to one function.
Now, Let flx)=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, defined by f(n)=1 },
— ifniseven
Since f(1) = f(2) but 1 £2, 2

So, fis not one-one.

Now, let y € N be any element.

Then f(n) =y

ntl if nis odd

= n .. Y
5 if n is even
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= n=2y—-1 ifyiseven
n=2y if y is odd or even
_ J2y—1ifyiseven
N ﬂ—{ 2y ify is odd or even eNVyeN

. Every y € N has pre-image

_ J2y—1ify iseven
- fis onto. "= { yZy if]z is odd or even €N
Hence, fis not one-one but onto.
(i1i) Letf:R — Rbe defined as f(x) = x?
Letx, =2and x,=-2
fl) = x1 =(2)* =4
flr) = x5 =(-2)* =4
f2)=f-2) but2+-2
So, it is not one-one function.
Letflx)=-2 = x2=-2 . «x= J_r\/TMR
Which is not possible, so fis not onto.
Hence, fis neither one-one nor onto.
Q20. Let A=R - {3}, B=R - {1}. Let f: A — B be defined by

flx) = x-2 , V x € A. Then, show that fis bijective.
x-3
Sol. Here, Ac R-{3}, B=R-{1}

X —

Given that f: A — B defined by f(x) =

; Vxe A
Let x,, x, € f(x)

fxy) = f(x,)
Xq -2 3 Xy -2
X, -3 x-3
(1 =2) (x, = 3) = (x, - 2) (x; - 3)
Xy — 3%, — 2%, +6 = x &, — 3x, - 2x, +6

—X;=-X, = X=X,

L

So, it is injective function.

Now, Let y= X2
x-3
= xy-3y=x-2 = xy-x=3y-2
o x(y-1)=3y-2 —x=Y"2
y—1
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3y-2
fg= 22 YL mamed
x—-3 y=-2_54 3y—-2-3y+3
y—1
= flx) =y e B.

So, f(x) is surjective function.
Hence, f(x) is a bijective function.
Q21. Let A=[-1, 1], then discuss whether the following functions

defined on A are one-one, onto or bijective.

(@) f(x)=§ (1) g(x)=lxl (iii) h(x)=x lx| (iv) k(x)=x?

Sol. (i) Given that—-1<x<1
Let x,, x, € f(x)

1 1
flxy) = Z and f(x,) = Z

flay) = flxy) x_ =x_ = X=X
. . 2
So, f(x) is one-one function.
Let f(x)=y=§ = x=2y
Fory=1,x=2¢ [-1,1]
So, f(x) is not onto. Hence, f(x) is not bijective function.
(i1) Here, g(x) = lxI
gx) =gx) = Ixl =lx,| = x==*x,
So, g(x) is not one-one function.
Letgx)=y=1xl = x=xtye¢ AVyeA
So, g(x) is not onto function.
Hence, g(x) is not bijective function.

(1ii) Here, h(x) = xlx|
h(x;) = h fix,)
= x el =xlxl = x=x
So, h(x) is one-one function.
Now, let h(x) =y =xlx| =x? or — x?
= x=x H gAVyeA

-~ h(x) is not onto function.
Hence, h(x) is not bijective function.

(iv) Here, k(x) = x?
k(xy) = k(x,)
= 2=x = X =EX,

So, k(x) is not one-one function.
Now, letk(x)=y=x* = «x= J_r\/?
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Q22.

Sol.

(iif)

Ify=-1 = x=1t% -leAVyeA

. 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

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

(iif) xy is square of an integer x, y € N

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

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

(1) 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 = xRzVxyzeN
= X>Yy,y>z = x>z

So, it is transitive relation.
Here, R={xy):x+y=10Vx,ye N}
R=1{(1,9),(28),(3,7) (46), (55) (6 4),(73),( 2), 6 1}
For reflexive:5+5=10,5R5 = (x,x)e R
So, R is reflexive.
For symmetric: (1, 9) € Rand (9, 1) € R
So, R is symmetric.
For transitive: (3,7) € R, (7,3) € Rbut (3,3) ¢ R
So, R is not transitive.
Here, R={(x, y) : xy is a square of an integer, x, y € N}
For reflexive: x R x = x . x = x? 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 Ryand yRz = xRz

Let xy=k* and yz=m?
2 2
X = k— and z= mn
Yy y
k?*m?
Xz = which is again a square of an integer.

So, R is transitive. Yy
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(iv) Here, R={(xy):x+4y=10,x,y € N}

Q23.

Sol.

Q24.

Sol.

Q25.

Sol.

R = {(2/ 2), (6/ 1)}
For reflexivity: (2,2) € R
So, R is reflexive.
For symmetric: (x,y)e R but (y,x)¢ R
(6,1)e R but (1,6)¢ R
So, R is not symmetric.
For transitive: (x, y) € Rbut (y, z) ¢ Rand (x, z) € R
So, R is not transitive.
Let A={1, 2, 3, ..., 9} and R be the relation in A x A defined by
(a,b)R(c, d)ifa+d=b+cfor (a,b),(c,d)in Ax A.Prove that Ris
an equivalence relation and also obtain equivalent class [(2, 5)].
Here, A=11,23,..9}
and R - A x A defined by (4, b) R(c, d) = a+d=b+c
V (a,b),(cd)e AxA
For reflexive: (a, b) R (g, b)=a+b=b+a ¥V a,be Awhichis
true. So, R is reflexive.
For symmetric: (a, b) R (c, d) = (c, d) R (a, D)
L.H.S. a+d=b+c
R.H.S. ctb=d+a
L.H.S. = RH.S. So, R is symmetric.
For transitive: (a, b) R (c, d) and (¢, d) R (¢, f) & (a, b) R (¢, f)

= atd=b+c and c+f=d+e
= atd=b+c and d+e=c+f
= (a+d)—-(d+e)=(b+c)—(c+f)

= a-e=b-f

= atf=b+e

= (a,b) R (e, f)

So, R is transitive.

Hence, R is an equivalence relation.

Equivalent class of {(2, 5)} is {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}
Using the definition, prove that the function f: A — B is
invertible if and only if fis both one-one and onto.

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

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

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

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

(@) fog = flg@)] = [ +3[g(x)] +1

10
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=(2x-3)*+3(2x-3)+1
=4x2+9-12x+6x-9+1=4x>-6x+1
(i1 g0f = glf(w)] = 2[x% + 3y + 1] - 3
=22 +6x+2-3=2x>+6x-1
i) fof = fIf0)] = [f)2 +3[fx)] + 1
= (2+3x+1)2+3(x2+3x+1)+1
=xt+9x2+1+6x3 +6x+2x2+3x2 +9x + 3 +1
= x*+6x%+14x% + 15x + 5
(iv) gog = g[g(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.
(i) a*b=a-bVabeQ (i) axb=a’+P’Vabe Q
(iii) axb=a+abVa be Q (iv) ax*b=(@-b’VabeQ
Sol. (i) axb=a-beQ VabeQ.
So, * is binary operation.
axb=a-bandb*a=b-a VabeQ
a-b#b-a
So, * is not commutative.
(if) a*b=a>+b?>e Q, so * is a binary operation.
axb=b+a
= a2+b2=b0*+a> VabeQ
Which is true. So, * is commutative.
(i) a*b=a+abe Q,so *is a binary operation.
ax*b=a+ab and bxa=b+ba
a+ab#zb+ba=a*bzb*a VYabe Q.
So, * is not commutative.
(iv) axb=(a—-b)>e Q, so *is binary operation.
a*b=(@a-b)?>and b*a=(b-a)
axb=b*a= (a-b?>=0b-a)? VabeQ.
So, * is commutative.
Q27. If * be binary operation defined on Rbya*b=1+abVa,be R.
Then, the operation * is
(1) commutative but not associative
(ii) associative but not commutative
(1ii) neither commutative nor associative
(tv) both commutative and associative
Sol. (i): Given that
as*b=1+ab VabeR
and bxa=1+ba VabeR
ax*b=bxa=1+ab
So, * is commutative.
Now a#(b*c)=(a*b)*c Va b ceR

11
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LHS. asx@®=*c)=ax(1+bc)=1+a(l+bc)=1+a+abc

RHS. (@=xb)*c=1+ab)*c=1+(1+ab).c=1+c+abc
L.H.S. # RH.S.

So, * is not associative.

Hence, * is commutative but not associative.

OBJECTIVE TYPE QUESTIONS
Choose the correct answer out of the given four options in each of
the Exercises from 28 to 47 (M.C.Q.)

Q28.

Sol.

Q29.

Sol.

Let T be the set of all triangles in the Euclidean plane and let
arelation R on T be defined as a R b, if a is congruent to b, V g,
be T. Then Ris

(a) Reflexive but not transitive

(b) Transitive but not symmetric

(c) Equivalence

(d) None of these

If azbVabeT

thena Ra = a=a whichistrue forallaeT

So, R is reflexive.

Now,aRband b Ra.

i.e., a=zb and b=a whichistrueforalla, be T

So, R is symmetric.

LetaRband b Rec.

= agz=zband 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
(a) symmetric but not transitive

(b) transitive but not symmetric

(c) neither symmetric nor transitive

(d) both symmetric and transitive

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

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

So, R is not reflexive.

a Rb = 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=aRc

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

. ais also the brother of c.

12
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Q30.

Sol.

Q31.

Sol.

Q32.

Sol.

Q33.

Sol.

So, R is transitive.

Hence, correct answer is (D).

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

(a) 1 ()2 (©)3 (d)5
Here, A=1{1,23}

The number of equivalence relations are as follows:
R1 = {(1r 1)/ (1r 2)/ (2, 1)1 (2/ 3), (1/ 3)}

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

R3 ={G3,3),(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 (d) None of these

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

a K a, so it is not reflexive.

aRbbut b K a, soitisnot symmetric.

aRband bR c= aRcwhichis true.

So, R is transitive.

Hence, correct answer is (D).

Let us define a relation Rin Rasa Rb if a > b. Then R is
(a) an equivalence relation

(b) reflexive, transitive but not symmetric

(c) symmetric, transitive but not reflexive

(d) neither transitive nor reflexive but symmetric.
Here,aRbifa>b

= a Ra = a >a which is true, so it is reflexive.
LetaRb=a>bbut b ¥a, sobRa

R is not symmetric.

Now, a>b, b > ¢ = a = ¢ which is true.

So, R is transitive.

Hence, correct answer is (D).

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

R={(1,1), (2, 2), (3 3), (1,2), (2 3),(1,3)}, then Ris
(a) reflexive but not symmetric

(b) 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)}

13
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Qs34.

Sol.

Q35.

Sol.

Q36.

Sol.

Q37.

Here, 1 R1,2R 2 and 3 R 3, so R is reflexive.

1R2but 2K1 or2R3but 3 K2, so, Ris not symmetric.
1R1and 1R2 = 1R 3, so, Ris transitive.

Hence, the correct answer is (a).

The identity element for the binary operation * defined on

Q~{0}asa*xb= u_zb Vabe Q~{0}is
(a) 1 ) 0 (c) 2 (d) None of these
Given that: a*b = az_b Yabe Q-{0}
Let ¢ be the identity element
ae
are= —=a=e=2
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
(a) 720 (b) 120 (¢) O (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
and Oifm #n
Here, m=5andn=6
56
So, number of mapping =0
Hence, the correct answer is (¢).
Let A={1, 2, 3, .., n} and B = {a, b}. Then the number of
surjections from A to B is
(a) "P, ) 2"-2 (c) 2"-1 (d) None of these
Here, A={1,2,3, ..., n} and B = {a, b}
Let m be the number of elements of set A
and n be the number of elements of set B
. Number of surjections from A to B is
"C,,xmlasn=m
Here, m =2 (given)
. Number of surjections from A to B ="C, x 2!
n! n(n—1)(n-2)! y

CAm-2 T 21m-2)!
Hence, the correct answer is (d).

Let f: R — R be defined by f(x) = l, V x € Rthenfis
X

(a) one-one (b) onto

2 =n(n-1)=n’-n

14
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(c) bijective (d) fis not defined
Sol. Giventhat f(x)= 1
X
1
Putx=0 .. flx)= 0

So, f(x) is not defined.
Hence, the correct answer is (d).
Q38. Let f: R — R be defined by f(x) =3x* -5 and g : R — R by

X
x) = ,then ¢of is
8(x) 71 gofi
@ 3x2 -5 o 3x2 -5
) — X 72 o =o
9x* —30x% + 26 9x* —6x% +26
3x? 3x?
) —— d ——————
© xt+2x2 -4 @ 9x* +30x2 -2
Sol. Here, f(x) =3x*-5 and g(x) =
5 x2+1
gof = gof (x) = g[3x* - 5]
_ 3x2 -5 _ 3x2 -5
(Bx*-5%+1  9x* +25-30x% +1

3x2 -5
8 = o 3022 + 26
Hence, the correct answer is (a).
Q39. Which of the following functions from Z to Z are bijections?
(@) f(x)=x° (b) fr)=x +2
(c) flxy=2x+1 (d) flx)y=x*+1
Sol. Giventhatf:Z—Z
Let x, x, € f(x) = flx;) =x, +2, flx,) =x,+2
flx)=flx) = x,+2=x,+2=x, =1,
So, f(x) is one-one function.
Now, lety=x+2 -.x=y-2eZ VyeZ
So, f(x) is onto function.
- f{x) is bijective function.
Hence, the correct answer is (b).
Q40. Leic f: R — R be the functions defined by f(x) = x> + 5. Then
fi(x)is
(@) @+5" (k) (x=5)" (o) G-x)'" (d) 5-x
Sol. Giventhat flx)=x3+5
Let y=x3+5 = x*=y-5
x=@y-5" = flx)=@x-5"
Hence the correct answer is (b).

15
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Q41.

Sol.

Q42.

Sol.

Q43.

Sol.

Q4.

Sol.

Let f: A— B and g : B — C be the bijective functions. Then
(80f) is

(@) f~log™!(b) fog © g 'of ' () gof
Heref A—Bandg: B—>C
: (gofy ' =flog”!
Hence the correct answer is (a).
Let f:R- {%} — R be defined by f(x) = gx al i , then
(@) f71(x) =flx) (b) f1(x)=-fx)
© (fof)x=-x @ flx)= % f(x)
Given that  f(x) = 2i i ; Vx# %
3x+2
Let y= =3
= y(5x-3) =3x+2
= S5xy -3y = 3x+2
= Sxy—3x =3y +2
= x(5y-3) =3y +2
_3y+2
= X =
5y -3
. F) = 3x+2
5x -3
> £10) = f(x)

Hence, the correct answer is (a).

Letf: [0, 1] [0, 1] be defined by f(x) = {1 i f I rational
Then (fof)x is

(a) constant b) 1+x

(c) x (d) None of these

Given that f: [0, 1] — [0, 1]

o f=f1

So, (fof)x = x (identity element)

Hence, correct answer is (c).

Let f: [2, «) — R be the function defined by f(x) = x? — 4x + 5,
then the range of fis

(@ R (b) [1, ) (©) [4, =) (@) [5, =)
Giventhat flx) =x2-4x+5

16
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Q45.

Sol.

Qu6.

Sol.

Let y=x2—4x+5
= x?2-4x+5-y=0
—(~4) (42 —4x1x(5-y)
2x1

4 \16-20+4y

2
4+ Jay—4  4+2fy-1
y—= - zy =2%.Jy-1

2
. Forreal valueof x, y-120=y > 1.
So, the range is [1, o).
Hence, the correct answer is (b).

= X =

2x -1

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

g : Q — R be another function defined by g(x) = x + 2 then,

3) .
2lis
8f (zj
@) 1 ®) -1 (©) 7 (d) None of these
2x -1 2
Here, flx) = 5 and g(x)=x+2
gofx) = gl(f(x)]
=flx) +2
_ 2x-1 _2x+3
23 2
3 2% 5 +3
wld)- 222
Hence, the correct answer is (d).
2x 1 x>3
Let f: R — Rbe defined by fix) = {x? : 1<x<3
3x 1 x<1

then f(- 1) + f(2) + f(4) is
(@) 9 (b) 14 (c) 5 (d) None of these
Given that:

2x 1 x>3

flx)y=49x% : 1<x<3
3x 1 x<1

S feD+2)+fi4) = 3(-1) + (2> +2(4) =-3+4+8=9
Hence, the correct answer is (a).
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Q47. If f: R — R be given by f(x) = tan x, then f~!(1) is

(a) g () {nn+g:neZ}
(c) doesnot exist (d) None of these
Sol. Giventhat f(x)=tanx
Let flx)y=y=tanx=>x=tan 'y
= fl(x) = tan~! (x)
= £-1(1) = tan~1 (1)
-1 _ -1 T _ T
= f~'(1) = tan {tan (ZH =

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 a R b if 2a + 3b = 30. Then

R=..........
Sol. GiventhataRb:2a+3b=30
= 3b=30-2a
- b= 30-2a
for a=3b=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={1,2,3,4,5) by R={(a, b): 1a>-b*| <8}. Then Ris given by

Sol. GiventhatA={1,2,3,4,5and R={(a, b): |a®>-b*| <8}
So,dlearly,  R={(1,1),(1,2),(21),(22),(23),32)43)
(3 4), 4 4), (5 5)}
Q50. Let f={(1,2), 3,5), (4 1)} and g = {2, 3), (5, 1), (1, 3)}. Then
Q0= i, and fog = ..o
Sol. Here, f={(1,2), (3,5), (4, 1)} and g = {(2, 3), (5, 1), (1, 3)}
gof(1) = glfi)] =g(2)=3
80f(3) = glf3)1=g(5)=1
gof(4) = glf(4)]=¢(1)=3
g0f= {(1r 3), (3, 1), (4, 3)}
fog(2) = flg(2)] =f(3) =5

18
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f0g(5) = flg(3)] =A1) =2
fog(1) = flg(D]=f3) =5
fog =1(2,5),(5,2), (1, 5)}
Q51. Letf:R— Rbe defined by fx)= —_*_ then

1+ x?
(fofof)(x) = cevverrnnne.
Sol. Here, f(x) = ad VxeR
1+ 22
fofof(x) = fof[f(x)] = fIff(x)}]
X
_ f—f x - 5 1+ 22
ﬂ1+x2 x2
- 1+
1+x2
[ X
1+ x% +x? \1+2x2
| {1+ x?
[ x x
_ 1+2x? B \1+2x2 B x
- 1. 2| \/1+2x2+x2 V14322
L 1+2x2 \/1+2x2
Hence, fofof(x) = al
\3x% +1
Q52. Iff(x)=[4—(x-7)%], then f~1(x) = ceveenee.
Sol. Giventhat, f(x)=[4-(x-7)%
Let y=[4-(x-7)]
= (x=-7P=4-y
= x=7=@-yB = x=7+4-y)B

Hence, f~l(x)=7+4-x)3
State True or False for the Statements in each of the Exercises
53 to 62.
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Q53.

Sol.

Q54.

Sol.

Q55.

Sol.

Q56.

Sol.

Q57.

Sol.

Q58.

Sol.

Let R={(3, 1), (1, 3), (3, 3)} be a relation defined on the set
A=1{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)e Rand (1, 3) € R, so Ris symmetric.
Now, (3,1)e Rand (1,3) € Rbut(1,1) ¢ R
So, R is not transitive.
Hence, the statement is ‘False’.
Let f: R — R be the function defined by
flx)=sin (3x +2) V x € R, then fis invertible.
Given that: flx) =sin(Bx+2)Vxe R,
f(x) 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/ 2)/ (2/ 1)/ (2/ 3)/ (1/ 3)}
Here, (1,2) € Rand (2, 1) € R, so Ris symmetric.
(1,2)e R, (2,3) e R= (1, 3) € R, so Ris transitive.
But(1,1)¢ R, (2,2)¢ Rand (3,3) ¢ R.
Hence, the statement is ‘False’.
An integer m is said to be related to another integer n 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,so zis reflexive.
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 = A defined by f(2n-1)=0, f2n)=1,Vne N
is onto.
Given that A=1[0,1]
f@n-1)=0 and f(2n)=1 Vne N
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), 1, 2), (2, 1), (3, 3)} is reflexive, symmetric and
transitive.
Here, R=1{(1,1),(1,2),(21),@33)
Here, (1, 1) € R, so R is Reflexive.
(1,2) e Rand (2, 1) € R, so Ris Symmetric.
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(1,2) e Rbut (2,3) ¢ R
So, R is not transitive.
Hence, the statement is ‘False’.
Q59. The composition of functions is commutative.

Sol. Letf(x)=x> and g(x)=2x+3
fog(x) = flg(x)] = (2x +3)2 =4x2+ 9 + 12x
gof(x) = glf(x)] = 2x*+3
So, fog(x) # gofx)
Hence, the statement is ‘False’.
Q60. The composition of functions is associative.
Sol. Letf{x)=2x,g(x)=x-1 and h(x)=2x+3
folgoh(x)} = fo{g(2x +3)}
=f2x+3-1)=f2x +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’.
Q61. Every function is invertible.
Sol. Only bijective functions are invertible.
Hence, the statement is ‘False’.
Q62. A binary operation on a set has always the identity element.

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

Hence, the statement is ‘False’.
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