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CBSE Class-12 Mathematics
NCERT solution
Chapter - 1

Relations & Functions - Miscellaneous Exercise

1. Let f: R — R be defined as f|x)=10x+7. Find the function g: & — R

such that gof = fog=1..
Ans. Given: f|x)=10x+7
Now gof =g| f(x)|and fog=f[g(x)|=10g(x)+7

= 10g(x)+7=1;(x)=x

E ]
- ¥

= glx)=-
o 10

2.Let f/: W — W be defined as f['_ a:-_'l =mn—1. if n is odd and f['_a:-_'l =n+1 if n is
even. Show that | is invertible. Find the inverse of . Here, W is the set of all whole

numbers.

-

n—1. if mis odd

n+1.  ifmiseven

LS

Ans. Given: f: W — W defined as f| ;g:| :«*

Injectivity: Let .72 be any two odd real numbers, then f (| = f (|
= n—1=m-1
= H=m

Again, let 7.7 be any two even whole numbers, then f'( | = f( m]

= un+l=m+l
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— n=m

Is 1 is even and 1 is odd, then 1 = m1

Also, if f() oddand f( ] iseven,then f(n)= f(m)]
Hence, 1 &= m

= fn)=f(m]

~. f is an injective mapping.

Surjectivity: Let # be an arbitrary whole number.

If 77 is an odd number, then there exists an even whole number | #+1] such that
fn+l)=n+l-1=n

If # is an even number, then there exists an odd whole number ['_ ¥ — 1_'| such that
fin=1)=n-1+1=n

Therefore, every 1 = W has its pre-image in W.

So, f: W — W isasurjective. Thus f isinvertible and f ! exists.
For ' y=n—1

= u=y+land y=n+l =2 n=y-1

1 - ‘m—1 ifmisodd

o F o n) =y

'n+l if miseven

Hence, f’l (vi=v

3.If /- R — R isdefinedby f|x)= % —3x+2, find 7l flx) .
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Ans. Given: f|x|= X —3x+2
= f[F(x)]=F(¥ -3x+2)
= (¥ —3x+2) —3( —3x+2)+2

=244+ 922 4+4—623 — 1220+ 422 —322+92 — 6+ 2

= x* 6 +10x* —3x

4. Show that the function f:F — {IE F:-lazx= 1} defined by f ['_ -"f_'l = 1+| |
-

x = Ris one-one and onto function.

Ans. f isone-one: Forany . VE R-{+1},wehave f|x|= f[v]

x ¥
1+ |v]+1

=

x

= XV+X=Xxy+¥

—= X=V

Therefore, f is one-one function.

If / isone-one,let V= R-{1}, then f ['_ J:_'| =y

-
x+1

—,

v
—_ X =

1-v
Itis cleatthat x £ Rforall = R-{1}, also v ==—1

Because = —]
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et

= =-1

1-v

— 1 =—1+ 1 which is not possible.

v
Thus for each R — {1} there exists x = " —— & R-{1} such that

v

£(x)=

X 1-v
v

x+1 N
-y

+1

Therefore f is onto function.

5. Show that the function /: B — R givenby f|x|= % is injective.
Ans. Let x_x, = Rbesuchthat f(x |=f(x)
= x =x

= X=X

Therefore, f is one-one function, hence (x| =x" isinjective.

6. Give examples of two functions f: N — Z and g: £ — Z such that gof is
injective but £ is not injective.

(Hint: Consider f(x)=x and g(x)=|x)

Ans. Given: two functions f: W — Zandg: £ — Z

Let f ['. _T:l =xand g [.._T:l =x .. ['.gn:-f _'| ['. J:_'l =f [ I [. .T:lj = g[_ J:_'|

Therefore, gof is injective but £ is not injective.
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7. Give examples of two functions /- N — N and z: N — N such that gof is

onto but f is not onto.

. o [x—1ifx=1
(Hint: Consider f|x|=x+1and g(x|=+
o - [ Lif x=1

Ans. Let f(x)=x+1

-

x—1  ifx=l
1 ifx=1

glx)=+

LS

These are two examples in which ga/" is onto but f is not onto.

8. Given a non empty set X, consider P (X) which is the set of all subsets of X.
Define the relation R in P (X) as follows:

For subsets A, Bin P (X), ARB if and only if A B. Is R an equivalence relation on P (X)?

Justify your answer.

Ans. (i) A = A .. Risreflexive.

(ii)A = B = B Z A .. Risnot commutative.

(i) IfA = B,B = C,then A = C .. Ristransitive.

Therefore, R is not equivalent relation.

9. Given a non-empty set X, consider the binary operation *: P (X) x P (X) — P (X) given
byA*B=A " B 7 A, Bin P (X), where P (X) is the power set of X. Show that X is the

identity element for this operation and X is the only invertible element in P (X) with

respect to the operation *.
Ans. Let S be a non-empty set and P(S) be its power set. Let any two subsets A and B of S.

= A'BZS
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— A '/ B £ P(S)
Therefore, "_; ' is an binary operation on P(S).

Similarly, if A, B £ P(S) and A - B £ P(S), then the intersection of sets /™ and difference of

sets are also binary operation on P(S)and A ™ S=A =S /™ A for every subset A of sets
— A ™ S=A=S ™ Aforall A £ P(S)

== S is the identity element for intersection || on P(S).

10. Find the number of all onto functions from the set {1, 2, 3, ....... , 11} to itself.

Ans. The number of onto functions that can be defined from a finite set A containing #

elements onto a finite set B containing # elements = 2% — 4

11.LetS = {c:f= b, c} and T = {1, 2, 3}. Find F-! of the following functions F from S to T, if

it exists.
WF={(a.3).(5.2).(c.1)]
@ F= {(a.2).(5.1).(c.1)]
Ans.S={a.b.c} and T=1{1,2,3}
DF={(a.3).(5.2).(c.1)]
= F(a)=3.F(b)=2F(c)=1
= F(3)=aF(2)=b.F (1)=c
gl [['_lﬂ_-': (2.5).(1, c_'l}
i) {(.2).(5.1).(c.1)}
F is not one-one function, since element 5 and ¢ have the same image 1.

Material downloaded from myCBSEguide.com. 6/11


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

Therefore, F is not one-one function.

12. Consider the binary operation * : R x R — R and o = R x R —* R defined as
a*h= |c;r - E:| and aob=a. 7a.b £ R. Show that * is commutative but not associative,
o is associative but not commutative. Further, show that 7.a.b.c= R,
a*(boc)=(a*b)o(a*b). [Ifitis so, we say that the operation * distributes over the

operation o]. Does o distribute over *? Justify your answer.

Ans.Partl: g*h= |c:r — ."i:| also b®*ag= |."i: —c;r| =(a—>b) .. operation * is commutative.
Now, a* ['_."113 c_'| =a* |F;: —|:| = |c;r—['_Ei —c_'|| = |c:r—.§:l+ |:|

And (a*b)|*c= |c1r—E:|*|: = |c1r—Ei —|:|

Here, a® (b®*¢|=(a*b)*c .. operation * is not associative.

PartIl: aob=a7a.b= R

= aob = bog . operation & is not commutative.

Now ao(boc)=qob=a and (qob)oc =aoc=a

Here go(boc)=(aob)oc .. operation O is associative.

PartII: LHS. a*(boc) = a*b=|a—b|

RHS. (a*b)a(a*h) = (a—b)o(a—c)=|a—b|=LHS. Proved.
Now, another distribution law: go(5*¢ | =(aob|*( aoh|

L.H.S. ao ['_Ei *c_'| = c:fﬂl-||i;l —|:|'| =a

RHS. (gob)*(aoh|=a*a= |c1r—c1r| =0
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AsL.H.S. = RH.S.
Therefore, the operation & does not distribute over.

13. Given a non-empty set X, let *: P (X) x P (X) — P (X) be defined as A*B=(A-B) '
(B-A), 7 A, B £ P (X). Show that the empty set ¢ is the identity for the operation *

and all the elements A of P (X) are invertible with A1 =A. (Hint: (A — g (g—A)=A
and (A-AJU(A-A)=A%A=0)

Ans. For every A £ P(X), we have

P*A =(g-A)U(A-g)=-0U A=A

And A*p =(A-¢g|u(g-A|=AJg=A

—= (@ is the identity element for the operation * on P(X).

AlsOA*A=(A-A) W (A-A)= @' dg=0g

—> Every element A of P(X) is invertible with 4 -1 = A,

14. Define binary operation * on the set {0, 1, 2, 3, 4, 5} as

a—+b,ifa+b<6
axb= )
a+b—6ifa+b>6

Show that zero is the identity for this operation and each element a of the set is

invertible with f — 5 being the inverse of a.

Ans. A binary operation (or composition) * on a (non-empty) set is a function *: AxX A —*A.

We denote *(a.b) by g* b for every ordered pair (a.5 ) = AxA.

= A binary operation on a no-empty set A is a rule that associates with every ordered pair

of elements .5 (distinct or equal) of A some unique element 5* 5 of A.

* 0 1 2 3 4 5

0 0 1 2 3 4 5
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1 1 2 3 4 5 0
/4 2 3 4 ) 0 1
3 3 4 S 0 1 2
4 4 ) 0 1 2 3
5 5 0 1 2 3 4

Forall 4 & A,wehave (] *7 (mod6)=0

And g*1=ga(mod 6)=q and a*l =a(mod 6)=a=0
— 0 is the identity element for the operation.
Alsoon0=0-0=0*

2%1=3=1%2

0'=0 0t=3%

15.Let A={-1,0,1,2}, B={4,-2,0,2}and f.2: A — B be the functions defined by

_'|L"—_
,_-r

flx)=x —x xs Aand g(x)=2 —1.x= A. Are f and £ equal? Justify your

answer.

(Hint: One may note that two functions f: A — B and g: A — B such that

flal=gla)l ¥ a& A, are called equal functions).

Ans. When » = —] then f['_x_'] =1"+1=2 and Ii__:r['_r_' =2-1 —%‘—1 =2
. . 1 1
At x=0, f(0)=0and ;l__:r[_lil_]=2—; —1=2}{;—1=D
At x=1 F(1)=1"-1=0 and '1'—”1—1—1—” 1—1—[]
_1—=f[__]_ =10 an EL_]__ E _-KE =
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Atx=1 f(2)=2"-2=2and g(2)=2[2—-

bt | =

Thus foreach @ £ A, fla|=gla|

Therefore, / and £ are equal function.

16. Let A = {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) which are

reflexive and symmetric but not transitive is:

A1

(B) 2

o3

D)4

Ans. It is clear that 1 is reflexive and symmetric but not transitive.

Therefore, option (A) is correct.

17. Let A = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is:

A1
(B) 2
O3
D)4

Ans. 2

Therefore, option (B) is correct.

1.x=0
18.Let /: B — E be the Signum Function defined as < (Lx=0 and g¢: & — R
-1l x<=0

LS

be the Greatest Function given by ¢ (x)= [1] . where [1] is greatest integer less than
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or equal to x. Then, does fog and gof coincide in (0, 1)?

Ans. Itis clear that gof : & — K and fog: E — K

1
Consider x = = which lie on (0, # 1)
. 717 JF 11
Now: (¢97)| 3|21/ 3 )= (=[1-
e { Y AT o)

= gof = fog in (0, 1]
No, fog and gof don't coincide in (0, 1].

19. Number of binary operation on the set {c;r= EJ} are:

(A) 10
(b) 16
(C) 20
D) 8

_ 3

Ans. A = {c:gbf
AxA={(a.a).(a.b).(b.b)(b.a)}
" n(AxA) =4

Number of subsets = 7% =16

Hence number of binary operation is 16.

Therefore, option (B) is correct.
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