NCERT Solutions Class 12 Maths Chapter 1

Miscellaneous Exercise

Question 1:
Let f:R—>R be defined as f(x)=10x+7. Find the function g:R—>R such

that &0f = fog =1,

Solution:

J iR — R is defined as f(x)=10x+7
For one-one:

F(x)=1(¥) where x,yeR
=10x+7=10y+7

==y

. f'is one-one.

For onto:
veR, Lety=10x+7

:>x=y_7eR
0

y—1

. =——ekR
For any » € R, there exists “T770 " such that

y—1 7]
10 +7=y-T+7=
fx)=1 ( 10 ) [ 10 X e
- f 1s onto.
Thus, / is an invertible function.

Let us define g:R—)Rasg(y)=_

Now,

10x+7)-7 10
gof(x)=g(f(x))=g(10x+7)=( x-IFO) =1;=10
And,

fog(y)=f(g(»))=r [ym”) 10[ 107]+7=y—7+7=y

~.80f =Ty and Jog =1,

y=1

Hence, the required function g:R — R as® ()= 10 .
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Question 2:

Let f:W — W be defined as f(n)=n—-1, if is odd andf(”) =n+1 if nis even. Show that £ is
invertible. Find the inverse of f. Here, W 1is the set of all whole numbers.

B n—1, If nis odd 1

f W — W is defined as n+1, Ifn 1sevenj
For one-one:

f(n)=f(m)
If nis odd andm 1is even, then we will haven —1=m+1.
=n-m=2

Similarly, the possibility of 1 being even and m being odd can also be ignored under a similar
argument.

~Both n and m must be either odd or even.

Now, if both # and m are odd, then we have:

f(n)=s(m)
=n—1 =m-1

—=n=m

Again, if both and m are even, then we have:

S (n)=r(m)
=>n+1 =m+l1

—Hn=m

~. f 1is one-one.

For onto:
Any odd number 27 +1in co-domain N is the image of 27 in domain N and any even number
2r in co-domain N is the image of 27 +1in domain N.

- f 1is onto.
/"1s an invertible function.

f{m) =

Let us define g: W —>W as
When - is odd

gof(n)=g(f(n))=g(n—1)=n—]+l=n

m—1, If m is odd
m+1, If m is even

When r is even


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

gof (n)=g(f(n))=g(n+1)=n+1-1=n

When m is odd
fog(n)=f(g(m))=f(m-1)=m-1+1=m

When M is even

fog(m)=f(g(m))=f(m+1)=m+1-1=m
.. 80f =1y anq fog =1l

-1
J is invertible and the inverse of ./ is given by /=g , which is the same as /.
inverse of /" is f itself.

Question 3:
If /:R — R be defined as.f(X) =% =3x+2 _find /(£ (%))

/: R — Ris defined as f(x)=x*-3x+2

F(F(x)=r(x*-3x+2)
(x2—3x+2) -3(x* =3x+2)+2

(x4+9x +4-6x° —12x+4x) (—3x2+9x—6)+2

=x*—6x> +10x* - 3x

Question 4:

f(x) =—

Show that function f : R = {¥€ R:=1<x <1} pe defined by I+]x] | x € Ris one-one and

onto function.

X

f@=

1+‘x|,xeR.

f:R—){xeR:—l<x<l}iSdeﬁnedby

For one-one:

f(x)=j(y] wherex,y € R
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x
L+|x| 1+

If X is positive and YV is negative,

X y

r‘x‘:]+y

=>2xy=x-y

Since, I is positive and V' is negative,

x>y=>x—-y>0

2xy is negative.

2Xy #x—y

Case of I being positive and V being negative, can be ruled out.
<. X and V have to be either positive or negative.

Ifx and )V are positive,

J(x)=7(»)
X y

1+x l+y

= X—Xy=)y—Xxy

==

~. f 1s one-one.
For onto:

Let y € Rsuch that -1<y <1,
y
. .  x=——€R
If X is negative, then there exists I+y  such that

y y
]_ l+y)  l+y _ y
1

oy P —
y 1+[ y} y-y
1+y

I+y
. o, . . 'Y = y E R
If X is positive, then there exists I-y  such that

f(x)=f[ .

1+y
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f(x):f(lfy

- f'is onto.

Hence, f is one-one and onto.

Question 5:

Show that function f : R — R be defined byf (x)=x"is injective.

/iR R is defined by /(x) = x’

For one-one:

f(x):f(y) wherex,y € R

We need to show that ¥ =¥
Suppose * # ¥, their cubes will also not be equal.

:}>)f3;ty3

This will be a contradiction to (1) .

- X =Y Hence, f is injective.

Question 6:
Give examples of two functions /' : N — Z and g:Z — Z such that gof'is injective but & is not
injective.

(Hint: Consider f(x)=xand g(x)= ‘x‘)

Define £ :N — Zas / (¥)=Xand g:2 > Zas g(x)=lx]
Let us first show that & is not injective.

(-1)=|-1=1

(1)=lj=1

s(-1)=g(1), but —1=1
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-+ & 1s not injective.

gof : N = Z is defined as gof (x) = g(f(x))=g(x)=|x‘
x,¥ € N such that gqf"(x)z gqf(y)

= =Dl

Since x,» € N, both are positive.
b=

=x=y

.. gof is injective.

Question 7:
Given examples of two functions / : N — Nand g : N — Nsuch that gof'is onto but /" is not
onto.

{x—l, if x > 1}
~ g Xl= .
(Hint: Consider f(x)=x+1gpq 1, ifx=1])

x—1, ifx>1
: f(x)=x+1 g(x)= if x =
Define f: N — Zas . ¥*Tland g:Z > Zas L ifx=1
Let us first show that £ is not onto.
Consider element 1 in co-domain N . This element is not an image of any of the elements in
domain N .

~. f is not onto.
g: N — Nis defined by

gof (x)=g(f(x))=g(x+1)=x+1-1=x [xeN=x+1>1]

For ¥ € N | there exists x =y € N such that gof (x) = X,

... gof'is onto.

Question 8:
Given a non-empty set X | consider P(X) which is the set of all subsets of X .
Define the relation R in 7 (X ) as follows:

For subsets 4.8in P(X), ARB ifand only if 4 < B Is R an equivalence relation on © (X)9
Justify you answer.
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Since every set is a subset of itself, ARA for all 4 € P (X).
. R s reflexive.

Let ARB=> AcC B
This cannot be implied to B < 4.

IfA4= {'* 2} and B = {L 2’3} , then it cannot be implied that B is related to 4 .
~. R is not symmetric.

If ARB and BRC ,then A< BandBc C.
= AcC

= ARC

. R is transitive.

R is not an equivalence relation as it is not symmetric.

Question 9:
Given a non-empty set X , consider the binary operation *: P(X)xP(X)—>P(X) given by
A*B=ANB VA4,Bin 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 *.

P(X)xP(X)>P(X) givenby 4*B=4nB V4,8 in P(X)
ANX =A=XN4 forall 4€P(X)

— A*X = A= X* 4 forall 4 P(X)
X is the identity element for the given binary operation *

An element 4€P(X )is invertible if there exists B € P (X )such that
A*B=X=B*4 [As X is the identity element]

Or
AnB=X=BnA

This case is possible only when 4 =X =B

X is the only invertible element in P(X ) with respect to the given operation *.
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Question 10:

Find the number of all onto functions from the set {L 2,3, '"’”} to itself.

Onto functions from the set {L 2,3, '"’”} to itself is simply a permutation on symbols
1,2,3,...,n.

Thus, the total number of onto maps from {1.2.3,....n} to itself is the same as the total number
of permutations on I symbols 1,2,3,....n, which isn!.

Question 11:
Let S=14.0.¢}and T =1{L 2.3} Find F~' of the following functions £ from S to 7 , if it exists.
i, F={(a3),(5.2)(c1)f

i, F={(a2).(b.1).(c1)}

S={a,b,c},T =11, 2.3)
i.  F:S—Tis defined by F={(a,3),(b,2),(a,l)}
= F(a)=3, F(b)=2, F(c) =1
Therefore, F': T — S is given by F& {(3,a),(2,b),(1,c)}

ii. F:S—Tis defined by F ={(@.2).(8.1).(c.1)}

Since, F(b)=F(c)=1 , I is not one-one.
Hence, I is not invertible i.e., ¥~ does not exists.

Question 12:

. : : B i
Consider the binary operations™: RxR — Rand o:RxR — R defined as ¢ b= |a bl and
aob = a, Va,b € R. Show that *is commutative but not associative 0is associative but not

commutative. Further, show thatVa,b,c € R 4 *(boc) = (a ¥ b]a (a* C) . [ If it is so, we say that
the operation * distributes over the operation0]. Does 0 distribute over*? Justify your answer.

. £ph = |,
It is given that *: RxR — Rand o: Rx R — R defined as ¢ b=la=b| and aob =a, va,b < R.

For a,b € R, we have a*b=|a—b| and b*a:|b—a\:‘—(a—b)‘=\a—bi

sa*b=b%*a
-~ The operation "is commutative.
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(1*2)*3=(1-2))*3=1*3=|1-3] =2
1*(2*3)=1*(]2-3|)=1*1=|1-1|=0

L(1%2)%321%(2*3) wherel.2,3 € R
.- The operation * is not associative.

Now, consider the operation0:

It can be observed that 102 =1and 201=2.

2 102# 201 (wherel,2e R)

- The operation 0is not commutative.

Let a.b,ce R. Then, we have:

(aob)oc =qoc=da
ao(boc) =aob=a

= (aob)oc = ao(boc)
--- The operation0 is associative.

Now, let a,b,ceR , then we have:
a*(boc) =a*b=‘a—b‘
(a*8)o(a*<) = (la~H)olla—c]) =Ja-b
Hence, a*(boc) = (a*b)o(a*c)

Now,

lo(2*3)=1o(]2—3[) =10l =1
(102)*(103) =1*1=|1-1|=0

~10(2%3) # (102) *(103) where 1,2,3 ¢ R

. The operation 0does not distribute over®.
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Question 13:
Given a non - empty set X , let *: P(X)XP(X) = P(X)be defined as 4* B =(A_B)U(B_A),
VA,B € P(X) Show that the empty set D s the identity for the operation * and all the elements

Aof P(X)are invertible with 4™ = 4.
(Hint: (A-@)u(@-4)=4 4pnq (A—A)U(A—A)zA*Az-:I)).

P(X)xP(X)—>P(X) A*B=(4-B)U(B-4) V4,BeP(X)

It is given that *: is defined as

AeP(X) then,
A*DP=(A-D)U(DP-A4)=AUdD=4
O*A=(P-A)U(4-D)=DUA=4
LA*D=A=D*A forall 4 e P(X)
D s the identity for the operation *.

Element 4 € P (X ) will be invertible if there exists BeP (X )such that
A*B=0=B*A4 [As D is the identity element]
A*Az(A—A)U(A~A)=¢U<D=d3 for all AeP(X).

All the elements 4 of © (X )are invertible with A~ = 4.

Question 14:

Define a binary operation * on the set {0’ ,2,3, 4’5} as

a+b, ifa+b<6
a+b= .
at+b—-6 ifa+b=6

Show that zero is the identity for this operation and each element a # 0 of the set is invertible
with 6 —a being the inverse of 4.

La‘Yz{&LL&4J}
a+b, ﬁa+b<6}

a+b:{ ) _

The operation *is defined as a+b—6, ifa+bh=6

An element e< X is the identity element for the operation *, ifa*e=a=e*a Vae X
Forae X,
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a*0=a+0=gqg [aek5¢a+0<ﬂ
0*a=0+a=a [anE:0+a<6]
La¥0=ag=0%q Vae X

Thus, 0 is the identity element for the given operation *.
An element a € X is invertible if there exists 5 € X such that a *b=0=b*qa.

at+b=0=b+a, ifa+b<6
ie.. latb—6=0=b+a—-6 ifa+b=26

=a=—-borb=6—a

X = {0,1,2,3,4,5} and a,be X . Then a #-b.

~.b=6-a ig the inverse of ¢ forall 4 € X

Inverse of an element 4 € X  a#0 jg 6—a je a-1=6-a,

Question 15:

Let4= {“190’1’2}, B = {"4=_2’ 0’2} and f.g:4 — Bbe functions defined by x*> — x, xe Aand

g(x)=2

1
x—%—LxeA
2 . Are f and & equal?

It is given that 4={-1,0, 1’2}, B={-4,-2,0,2}

. g(x)=2
Also, f.g:4 — Bis defined by x> —x, x€ 4and
f(-1)=(=1) =(-1)=1+1=2
3

g(—l)zZ‘(—l)—%|—1zz[gj—l:3—1:2

x—%—LxeA
2

—
Il

0—1‘—1:2[1J—1 =1-1=0
& 2
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f(M)=(1)-1=0
g(1)=21—%l—|=2G]—1=1—1=0

= /(1)=g(1)

7(2)=(2F -2-2

1 3
2)=212———-1=2| = |=1=3—-1=2
£(2) | 2‘ (2]

= f(2)=5(2)
f{a) = g(a) Yae A

Hence, the functions / and £ are equal.

Question 16:

Let4 =123} Then number of relations containing (1.2)and (L3)which are reflexive and
symmetric but not transitive is,
Al

B. 2
C. 3
D. 4

The given set is 4 = {1,2,3}

The smallest relation containing (1.2) and (1.3)which are reflexive and symmetric but not
transitive is given by,

R=1(11),(2:2),(3.3),(1,2).(1.3).(2.1),(3.1)}

This is because relation R is reflexive as {(1»1)»(252)-7(33)} €R
Relation R is symmetric as {(1’2)=(2=1)} €R and {(1,3)(3,1)} ER
Relation R is transitive as 1(3:1)-(1.2)} € Ryt (3.2) £ R

Now, if we add any two pairs (3.2) and (2=3)(0r both) to relation R, then relation R will
become transitive.

Hence, the total number of desired relations is one.

The correct answer is A.
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Question 17:

Let4=1{12.3} Then number of equivalence relations containing (12) 1s,

oowp
EER SIS

The given set is A={1,2,3}

The smallest equivalence relation containing (1L2)5s given by;

R ={(11),(2.2).(3.3).(1.2),(2.)}

Now, we are left with only four pairs i.e., (2.3),(3,2),(1.3)and (3,1).

If we odd any one pair [say(2»3)] to Rl, then for symmetry we must add(z"z). Also, for

transitivity we are required to add (I* 3) and (3’ ]) .

Hence, the only equivalence relation (bigger than Rl) is the universal relation.

This shows that the total number of equivalence relations containing (1.2)

1s two.
The correct answer is B.
Question 18:
I, x>0
f(x)=<0, x=0
Let f: R — R be the Signum Function defined as -1, x<0Jand g:R—> Rbe the

greatest integer function given by & (x )= [x ] , where [x ] is greatest integer less than or equal

to X. Then does fog and gof coincide in (0=1]?

I, x>0

f(x)=<0, x=0

It is given that / : R — R be the Signum Function defined as -1, x<0

Alsog: R — Ris defined as € (x J= [x ] , Where [x] is greatest integer less than or equal to X.
Now let x €(0,1],

[x]zlifle and [x]zoif0<x<l.
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: e ~ _|fQ), ifx=1 [ ifx=1
..fog(:g)—f(g(x))_f(lx])_{f([)), ifxe((},l)}_{(}, ifxe([),])}
gof (x)=g(/(x))

=g(1) [x>0]

Thus, when * € (011), we have f08(x)=0,n4q 8of (x)=1

Hence, fog and gof does not coincide in (0’1].

Question 19:

Number of binary operations on the set {a,b}are
A. 10
B. 16

C. 20
D. 8

A binary operation * on {@.b}is a function from {a,b}x{a,b} - {a,b}

i.e., * is a function from {(a,a),(a,b),(b,a),(b,b)} > {a,b}
Hence, the total number of binary operations on the set {5} is 2 =16.
The correct answer is B.
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