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1 RELATIONS AND FUNCTIONS

PREVIOUS YEARS' QUESTIONS AND ANSWERS
1. Which of the following relations on A= {1, 2, 3} is an equivalence relation ?
(@) {(1,1).(2,2), 3, 3)} (b) {(1.1). (2,2), (3, 3), (1, 2)} (2022)
(c){(1, 1), (3,3),(1,3), (3, 1)} (d) None of these
Ans. (a) {(1,1), (2,2), (3,3) }
22. R={(x,y):x,y ¢ Z, (x—y) is an integer}. Show that R is an equivalence relation
Ans. Foranya € Z,a—a=0is an integer. (2022)
Therefore R is reflexive.
Difference between two integers is also an integer.
That is if x — y is an integer ,then y — xis an integer. So R is symmetric.
if x—y,and y — z are integers, then x — z is also an integer. So R is transitive.

Therefore R is an equivalence relation.

2. If *is a binary operation on R defined by a * b = aTb
(a) Find the identity element of *. (2022)
(b) Find the inverse of 3.
Ans.(a) Let e be the identity element of a.
Thena*e=e*a=a
a*ezasX -a=e=3

3
(b) Let a' be the inverse of a.

Thena'*a=a*a'=e
-1
a*a'ze=22 =351 =2
3 a
inverse of 3is, 37" = % =3

3. (a) Discuss the continuity of the function
3x +1, ifx<3

f(x) =
x>+ 1, if x >3
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Relations and Functions

(b) Verify Rolle’s theorem for the function f(x) = 2x> — 12x + 1in [2, 4]. (2022)

Ans. (@) LHL= lim_ (3x+1)=10
x+3

RHL= Ilim (x2+1)=10
x+3

f(3)

LHL

10
RHL = f(x)

Therefore f(x) is continuous .

(b) f(x) is continuous on [2, 4]

f(x) is differentiable on (2, 4)
f(a) =f(2) =-15
f(b) = f(4) =15

here f(a) = f(b)

fx)=4x-12

f(c)=0=4c-12=0

= c=3 e (2,4) Hence verified.

Ans.

(i) Let R be a relation on a set A= {1, 2, 3}, defined by R ={(1, 1), (2, 2), (3, 3), (1, 3)}.
Then the ordered pair to be added to R to make it a smallest equivalence relation is

(a) (2, 1) (b) (3, 1) (c) (1,2) (d) (1, 3)

(ii) Determine whether the relation R in the setA={1,2,3,4,5,6}as R ={(x,y) : yis
divisible by x } is reflexive, symmetric and transitive. (2021)

(i) (b) (3, 1)

(i) R ={(1,1),(2,2),(3,3), (4.4).(55),(6,6),(1,2),(1,3), (1,4), (1, 5), (1, 6), (2,
4), (2,6), (3,6) }

(a,a) e Rforalla € A.

- Ris reflexive

(1,2) e Rbut(2,1) ¢ R.

. Ris not symmetric

If (@, b) e Rand (b, ¢c) € R.
then (a,c) e Rfora e A

. Riis transitive.

.. Riis reflexive and transitive but not symmetric.
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Ans.

Mathematics Question Bank Class XII

()Letf:{1,3,4}>{1,2,5}and g : {1, 2, 5} - {1, 3} be given by
f={(1,2),(3,5), (4, 1)}and g = {(1, 3), (2, 3), (5, 1)}. Write down go f.
(ii) Consider f: R — R given by f(x) = 2x + 1. Show that f is invertible.

Find the inverse of f. (2021)
(i) gof(1) = g(F (1)) = 9(2) =3
gof(3) = g(/(3)) = 9(5) = 1
gof(4) =g(/(4)) =g(1)=3
(i) Lety = 2x +1
2x =y-1

g is the inverse of f if,

fog= gof
L _x-1
etg (x) =—
fOQ(X)=f(g(x))=f(x;)=2(x;)+1=x-1+1=x
2x+1-1 2x
gof () =gf((x) =g @x+1) =——F =" =x
gof(x)= fog(x) = x.
.. fisinvertible
e _x-1

(i) Let R be a relation in the set N of natural numbers given by
R ={(a, b) : a =b -2}. Choose the correct answer.
@ (2,3)eR (b)(3,8) R (c)(6,8)eR (d)(8,7) eR

(i) Let*be abinary operation defined on the set Z ofintegersa*b=a+b+ 1. Then
find the identity element. (2020)

(i)(c)(6,8) R
(ila*e=a
ate+1=a
e+1 =0 = e=-1
LetA=R-{3}and B : R- {1}. Consider the function f : A — B defined by f (x) = il g
-
(i) Is fone-one and onto? Justify your answer. (2020)
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Relations and Functions

(i) Is it invertible? Why?

(iii) If invertible, find inverse of £ (x)

. _ X, -2 _x,-2
O O

(x,-2) (x,-3) =(x,-2)(x,-3)
xx,-3x,—2x,+6=xx,-2x, -3x,+6
-3)61-2)62=-2x1-3x2

3x,+2x,=2x,-3x,

= -X1 =- x2
= x,=x, .. fisone-one.
_x-2
Now y = T3
yx -3y =x-2
-1x =3y-2
x=MeA - fisonto
y-1
(i) Yes. Because it is bijective.
(i) /1 (1) = 22
8. (a) Iff(x)=sinx, g(x) =x?% x € R; then find (fog) (x) (2019)
+
(b) Letu and v be two functions defined on [R as u (x) : 2x - 3 and v(x) = 5 al
that u and v are inverse to each other.
Ans. (a) f(x) = sin x, g(x) = x?
(fog) (x) =f(g (x) ) = f (x*) = sinx?
3+ 3+
(b) (Uv)x=u (v (x)) =u( 2’“ ) = g 2x )-3=x
3+2x-3
(€) (Vu)x =V (U (X)) =V (2x- 3) = (Tx) =x
9. (a) The function P is defined as “To each person on the earth is assigned a date of
birth”. Is this function one-one ? Give reason. (2019)
(b) Consider the function, f : [O, %] —R
givenbyf(x)=sinx andg: [0%] —R
given by g (x) = cos x.
(i) Show that f and g are one-one functions.
(i) Is f + g one - one? Why?
TEACHERS FORUM
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Mathematics Question Bank Class XII

(c) The number of one-one functions from a set containing 2 elements to a set
containing 3 elements is

(i) 2 (i) 3 (i) 6 (iv) 8
Ans. (a) Not One - One

Because different persons have same birthday.

(b) f(x)=sinx

(i) f(x,)=f(x,) =sinx, =sinx,

= x, =x, =TfisOne-0One

g (x) =cosx

g(x,)=9g(x,) =cosx, =cosx,

= x,=x, =gisOne-One

(i) (f+9) (x)=sinx+ cosx

(F+9) ()= (f+0) (x,)

=> sin x, + COS x, =sin x,+ COS x,

= sinx, —sinx, = COSx, - COS x,

=x, =x, = ¢gis One - One

cos e = gin Fio o
= = .
2 2

i
= X, = 7—)62

= f+g is notone-one

(c) (iii) 6
10. If f()= —5 x#1

(a) Find fof (x) (b) Find the inverse of . (2018)
Ans. () f()= —,x%1

X X
_ x) _—x1 %1 X
fof (x) = f(x-'l ST R i X
x-1
x-1
(b) Since fof (x) = «x
y
= L
f = y#1
11. LetA=N x N and “ be a binary operation on A defined by (a,b)* (c,d) = (a+c,b+d)
(@) Find (1,2)* (2,3) (2018)
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(b)

Ans. (a)
(b)
(c)
i.e
12. (a)

(b)

Ans. (a)

13. (a)

(b)

(c)

Ans. (a)
(b)

Relations and Functions

Prove that *’ is commutative.  (c) Prove that *’is associative.

(@a,b)*(c,d) = (a+c,b+d)
(1,2)*2,3) = (1+2,2+3)= (3,5)
(a,b)*(c,d) = (a+c,b+d)
(c,d)*(a,b) = (c+a,d+b)=(a+c,b+d)
= *is commutative
(@,b)"[(c,d)"(ef)] = (ab)*[(c+d),(d+f)] = (@a+c+e b+d+f)

[ (a,b)* (c,d) * (e,f) (atc, b+d) * (e,f)]
(a,b) * [(c,d) * (e,f)] [(a,b) " (c,d)] * (e.f)
. * is associative
Let R be a relation defined onA={1,2,3}byR={(1,3), (3,1),(2,3)} R is

a. Reflexive b. Symmetric c. Transitive d. Reflexive but not transitive

(@a+c+e,b+d+f)

Find fog and gof if f(x) = | x +1| and g(x) = 2x -1.

Let * be a binary operation defined on N x N by

(a,b) * (c,d) = (a+c ,b+d).

Find the identity element for * if it exists. (2017)

Symmetric
fog= f(g()=rf(c-1)= [2r-1+1|=]2x] = 2x

gof= g (£(x)) =g(|x+ 1|) =2 v+ 1 -1
Let (e, f) be the identity function .

then (a, b) * (e, f) = (ate bt}
For identify functiona+e=e=0
andb+f=b=f = 0

Identify element does not exist.

IfR = {(x, y): x, y € Z, x -y € Z}, then the relation R is

(i) Reflexive but not transitive (ii) Reflexive but not symmetric

(iii) Symmetric but not transitive (iv) an Equivalence relation

Let * be a binary operation on the set Q of rational numbers by a * b = 2a + b.
Find2*(3*4)and (2*3)*4

Letf: R »> R, g : R—> R be two one-one functions. Check whether gof'is one-
one or not. (2017)

(iv) an Equivalence relation

2%3*4)=2*2x3+4)=2*10=2x2+10= 14
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(2*3)*4=(2x2+3)*4=7*4=2x7+4=18
(©)  (99)) (x,) = (99/) (x,)
=g )= glf(x,)]
= flx) = /)

= X1=X

) = gof is one-one.
14. (a) The function given f/: N — N, by f(x) = 2x is
(i) one-one and onto (i) one-one but not onto
(iii) not one-one and not onto (iv) onto, but not one-one
(b)  Find goflx), if f{x) = 8x® and g(x) = x"3
(c) Let = be an operation such that
a* b= LCM of a and b defined on the set A={1,2,3,4,5}. Is * binary operation?
Justify your answer. (2016)
Ans. (a) (i) f is one-one but not onto.
(b) gof (v) =g (fix) = g (&) = (8= 2
(c) a*b= LCM (a,b)
2*3=1LCM(2,3)=6¢A
5*2=LCM(5,2)=10 ¢ A
So * is not a binary operation.
15. (@) Iff:R—> Randg:R — Rdefined by f{x) =x?and g(x) = x + 1, then gof'(x) is
(i) (x+1) (i) x®+1 (iii) x2 + 1 (iv) x + 1 (2016)

(b)  Consider the function f: N — N, given by f(x) = x°. Sow that the function f is
injective but not surjective.

(c) The given table shown an operation * on A{p, q}

* p q
p p q
q p q

(i) Is * a binary operation on A? (ii) Is * commutative? Give reason.
Ans. (a) gof(x) =g (fix)) =g (x?) = x?+1
(b) f(x)= f(x,)
=>x2=x2=>x2-x°>=0

= (x,-x,) (x2+xx,+x2)=0
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Relations and Functions

=>x,-x,=0
:>x1 = x2
.. fis injective, i.e., one-one
Surjective
Lety = 4 eN,
S>fx)=4=>x =4
= x = 4" g N,
.. fis not surjective, i.e., onto
(c) (i) Yes.
(i) No
pr*q=qgandg*p =p

Since p * g # g * p, * is not commutative

16. (@) What is the minimum number of ordered pairs to form a non-zero reflexive relation
on a set of n elements?
(b) On the set R of real numbers, S is a relation definedas S ={(x,y)|x € R,y € R,
x +y=uxy}. Find a € R such that ‘a’ is never the first element of an ordered pair is S.
Also find b € R such that ‘b’ is never the second element of an ordered pair is S.
3x+4
(c) Consider the function f(x) = il > x # 2. Find a function g(x) on a suitable
x -
domain such that (gof) (x) = x= (fog) (x) (2015)
Ans. (a)n
(b) atb=ab=ab-b = a
=>b(a-1) =a
b = a
= T oa-1
=b =1 Similarly; a # 1
3x+4
(©) YT 2
=3+4=y(x-2)
=>3x+4=yx-2y=>yx-3x= 2y +4
_2y+4 _2x+4
=x = -3 =>gkx) = .3
17. (a) LetR be the relation on the set N of the natural numbers given by
R ={(a, b):a-b>2,b>3}. Choose the correct answer
TEACHERS FORUM
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(A) (4,1) € R (B) (5, 8) € R (C)(8,7) eR  (D)(10,6) ¢ R

(b) Iffix) = 8x* and g (x) = x"™. Find g(f (x)) and A(g(x))

(c) Let = be a binary operation on the set Q of rational numbers defined by a * b =

a—;. Check whether * is commutative and associative?
Ans. (i) (d)(10,6) e R
(i) Given ; f(x)= 8x*and g (x) = x"s
g(f(x) = g(8) = (8" = 2x
g @)= f(x™®) = 8 (x"®) =8x

b b
(i) a*b= % =?"= b*a. = *is commutative.
bc  abc
a*(b*c) = a*?= T
ab abc
(a*b)*c= ?*C= T
=a*(b*c)= (a*b)*c. = * is associative.

18. Consider f: R — R given by f'(x) = 5x + 2.
(@) Show that f is one-to-one.
(b) Is finvertible? Justify your answer.
(c) Let = be a binary operation on N defined by a * b = HCF of a and b.

(i) Is * commutative? (ii) Is = associative?

Ans. (a) flx) = flx)
= bx+2 = b5x,+2
o5x, = 5,
=x, = x,..e f(x)isone-one
(b) Lety = f(x).
= x = y-2 eR
5
-2
fx) = 5(y—)+2
=y-2+2=y.
= fisonto

= f a bijective function and f is invertible
(c) (i) asb= HCFofaandb=H.C.Fofbanda=b*a

= * is commutative

TEACHERS FORUM

(2014)

(2013)

-20-



Ans. (a)

(b)

(c)

Relations and Functions

(i) a*(b*c)= a* (HCF b c)=HCF(a,b,c)
(a*b) *c = (HCF ab)*c = HCF (a,b,c)
= * is commutative.

Give an example of a relation on a set A = {1,2,3,4}, which is reflexive,
symmetric but not transitive.

Show that f: [-1, 1] - R is given by f(x) =

X
IS One-one.
x+2

ab
Let * be a binary operation on Q* defined by a * b = 5 Find inverse of 9 with

respect to = . (2013)
A ={1234}
R = {(1.1).(2,2), (3,3), (4.4), (1.2), (2,1), (2,3), (3,2), (3,4), (4.3)}
) = flx)
— Y= 5
x1+2 x2+2

= X, (x,*2)= x,(x,+2)

+ = +
= XX, 2)c1 XX, 2x2.

= 2x, = 2x

-
= x,=x,i.e, f(x)is one to one

a*e = a,where e is the identity element

j_aGG —a =>e=6

If b is the inverse of 9, then9*b =e
=" =6
=b =4

ie, inverse of 9 w.r.t * is 4.

Additional Questions and Answers

1. LetR be a relation on the set A= {1,2,3,4,5,6} defined as R = {(x, y) : y = 2x - 1}

(i)
(ii)

Write Rin roster form and find it's domain and range
Is R an equivalence relation? Justify

Ans. (i) R={(1,1),(23), (3, 5)}
Domain = {1, 2, 3}; Range = {1, 3, 5}
(i) Since (2, 2) ¢ R, Ris not reflexive
(2,3) e Rbut (3, 2) ¢ R; Ris not symmetric
(2,3) eR, (3,5 € Rbut (2, 5) ¢ R, Ris not transitive
TEACHERS FORUM
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.. Ris not an equivalence relation
2.  The relation R defined on the A={-1,0,1} as R = {(a,b): a2 = b}
(i) Check whether R is reflexive, symmetric and transitive
(ii) Is R an equivalence relation?
Ans. (i) (-1,-1) ¢ R, Ris not reflexive
(-1,1) e Rand (1,-1) ¢ R, Ris not symmetric
(-1,1) eR,(1,1) e R and (-1, 1) € R, Riis transitive.
(ii) R is not reflexive, not symmetric and transitive.
So R is not an equivalence relation
3. LetA={1, 2, 3}. Give an example of a relation on A which is
(i) Symmetric but neither reflexive nor transitive
(i) Transitive but neither reflexive nor symmetric
Ans. ()R={(1,2),(2 1)}
(1, 1) ¢ R = Ris not reflexive
(1,2) e R= (2, 1) € R, Riis symmetric
(1,2) e R, (2,1) e Rbut (1, 1) ¢ R, R is not transitive
()R = {(1, 2), (1, 3), (2, 3)}
(1, 1) ¢ R = Ris not reflexive
(1,2) e Rbut (2, 1) ¢ R, R is not symmetric
(1,2) e R(2,3) e R= (1, 3) € R, Ris transitive
4. (i) Let f be a function defined by f(x) = \x is a function if it defined from
(f*N—>N, f:R->R, f:R>R", f:R*>RY)
(i) Check the injectivity and surjectivity of the following functions
(@) f:N—> Ngivenby f(x)=x* (b) f: R—> Rgiven by f(x) = [x]
Ans. (i) fiR*"—>R"* ForxyeN
(i) (a) fx) =f@)=>x*=)y*=x=y=fisinjective
For 2 € N, there does not exist x in the domain N such that /'(x) = x* = 2.
. f is not surjective
(b) f:R—> Rgivenby f(x) = [x]
It seen that f(1.1)=1andf(1.8)=1;
But 1.1 # 1.8; .. f is not injective
There does not exist any element x € R such that f(x) = 0.7

.. fis not surjective
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5. (a) Find fog and gof if
(i)  f(x)=|xland g(x) = |3x + 4| (i) f(x) = 16x* and g (x) = x"*

b) /()= 4 i 2, . % orove that fof (x) = x
Ans. (a) (i f(x) |x| and g (x) =|3x + 4|
= fog () = f(g (x)) = f(13x +4]) = ||3x + 4| = |3x + 4]

gof (x) =g (f(x)) =g (Ixl) = [3[x| + 4|
(i)  fog(x)= flg () = f(x")=16(x")* = 16x
gof (x) = g (£ (x)) =9(16x*) = (16x*)" = 4x

(4x+3)+3
6x - 4 _16x+12+18x - 12 _ 34x _
(b)  fof () =/(f(x)= 4y + 3 T 24x+18-24x+16 34
ofgz)-
6x -4

6. LetS ={(1,2),(2 3),(3,4)
(i) Find the domain and range of S  (ii) Find S°*
(iii) Find the domain and range of S’

(iv) Verify that S is a function using the graph of S and S™

Ans. (i) Domain = {1, 2, 3}; Range = {2, 3, 4}
(i) S = {(2, 1), (3, 2), (4, 3)]
(iii) Domain = {2, 3, 4}; Range = {1, 2, 3}
(iv) Yes, S is a function because x coordinates do not intersect
7. (i) Considerf:{3,4,5,6}— {8, 10,12, 13, 14} and
X = {(3, 8), (4, 10), (5, 12), (6, 14)}. State whether f has inverse? Give reason

(i) Consider f: R —> R given by f(x) = 3x + 2. Show that f is invertible. Find the
inverse of 1

Ans. (i) Distinctelementsinset {3, 4, 5, 6} has distinctimages nuder /. .. f is one-one
But 13 in the codomain has no pre image. .. fis not onto.
. f has no inverse
(i) f(x) =3x+2; then
fx)=f(x,)=>3x,+2=3x,+2=x, =x,

Hence F is one - one

-2
Forye R, lety =3x+2:>x=y3 eR
-2 -2
f(x)=f(yT) =3(y3 )+2=y:>fisonto
-2
g: R — Rsuch that g(y) _yT
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x+2-2
2o/ () =g (f(W) =g (B +2) = = =x

fos 0)=1(2 0) =152 =325 ) + 2=y
8.  Choose the correct answer from the bracket
Ifx#1andf(x) = it ,1| is a real function, then fof(2) = ---------
(1,2,3,4)
(i) What is the inverse of f (i) Find £(3) + /7 (3)
Ans. (i) 2
(i) Let g: range of f — R — {1} be the inverse of f

+1
Let y be any arbitrary element in the range of f, '[heny=f(x)=i_1
+ 1
:>xy—y=x+1:x(y—1)=y+1:x=y_1,x¢1
y+1
girangeof f> R -{1}as g (y) = —=
y—1
x+'l+1
B _(x*+ 1Y A _
gOf(X)—g(f(X))-g(x_1)‘xx+1 =X
x=1
L N
LfTt =g f (y)—yj,)””
(iii) f8)=2, /'(3) =2

=>f(3)+f(3)=2+2 =4
9. (i) Determine whether the following is a binary operation or not? Justify
a*b=22bdefinedonZ

(ii) Determine whether * is commutative or associative if

a*b =a—ba,beR

6 )
Ans. (i) a*b=2%Db
If a is negative, then 22 becomes a fraction
3
Eg:-1"3=2"3 = 5 £ Z ; .. *is not a binary operation
e .. _ba _ab
(II) a b_Fjb —7—6—a b
= * is commutative
ab c a bc
eins  _ 6 _abc Gt e . 7 _abc
@'p)Tc=—g =736 »a bTO=T5 =75

~a*(b*c)=a*(b*c)= *is associative

10. Consider the binary operation * :Q — Q where Q is the set of rational numbers is de-
finedasa*b=a+b-ab
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Ans.

11.

Ans.

12.

Ans.

13.

Ans

14.

Ans.

15.

Ans.

16.

Ans.

17.

TEACHERS FORUM
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i) Find 2 * 3

ii) Is identity for * exist? If yes, find the identity element

(
(
(iii) Are elements of Q invertible? If yes, find the inverse of an element in Q.
(i) 2*3=2+3-6=-1
(i) a*e=ate-ae=a=e-ae=0
—e(1-a) =0=e=0
—>e*a=a
—>e+a-ea=a
=e-ea =0
= e =0 is the identity element

(iii) a*a'=a+a'-aa’' =0
-a _a
1-a a-1

The binary operation * : Rx R > Ris defined as a * b = 2a + b. Find (2 * 3) * 4.

(iv) =a'(1-a)=-a=a’=

18
State the reason for the relation R in the set {1, 2, 3} given by R={(l, 2), (2, 1)} not to
be transitive.

(1,2) eR, (2,1) e Rbut(1,1) ¢ R

LetA={1,2,3},B={4,5,6,7}and let /= {(1, 4), (2, 5), (3, 6)} be a function from A to
B. State whether f'is one-one or not.

. /" is a one-one function

If the binary operation * on the set of integers Z, is defined by a * b = a + 3b?, then find
the value of 2 * 4.

50

Let * be a binary operation definedbya*b =2a+b - 3. Find 3 * 4.
3*4=2x3+4-3=7

Prove that if E and F are independent events, then the events E and F’ are also
independent.

P(E  FY) P(E)— P(E N F)

P(E)-P(E) . P(F)

PE)1 - P(F)] = P(E)P(F))

A binary operation * is defined on the setx=R - { -1} by
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Mathematics Question Bank Class XII

x*y=x+y+txy,VxyeX
Check whether * is commutative and associative. Find its identity element and also

find the inverse of each element of X.

(i) commutative : letx,y € R -{-1} then

x*y=x+y+txy=y+txt+tyx=y*x

. *is commutative

(i) Associative : letx, y, z € R - {-1} then

x*(y*z)=x*(ytz+yz)=x+(y+tz+yz)+x(y+z+yz)
=x+y+z+xy+yz+zx+xyz

(*y)"z=(x+y+xy) z=(x+ty+ay)+z+(x+y+ay).z
=x+y+z+xy+yz+zx+xyz

x*(y*z)=(x"y)*z .. * is Associative
(iii) Identity Element : lete e R-{-1} suchthata*e=e*a=aVvVae R-{-1}
.atet+tae=a = e=0
(iv) Inverse:leta*b=b*a=e=0;a,be R-{-1}
=a+b+ab=0
-a -a

. = 1=
b 1+aora T+a

Iff, g : R > R be two functions defined as f{x) = | x| +xand g(x) = | x| —x, Vx € R.

Then find fog and gof. Hence find fog(-3), fog(5) and gof (-2).

Ans. flx) =|x|+xandgkx)=|x]—-x,VxeR

19.

Ans.

(fog) (x) = Ag)) = [ = 1| + [x[ —x
(gof) (x) 9(fx)) = llx| + x| = x| - x
(fog) (=3) =6, (fog) (5) =0, (gof) (-2) =2

Let A= R x R and * be the binary operation on Adefined by (a, b) * (c,d)=(a+c, b +
d). Prove that * is commutative and associative. Find the identity element for * on A.
Also write the inverse element of the element (3, — 5) in A.

Va,b,c,de feR
((@, b) * (c, d) = (e, f)

(@a+c,b+d)=*(e,f)

= (@a+c+e,b+d+f) —(3)
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(a, b) * ((c, d) = (e, f))

(a,b) * (c+e,d+f)

(@a+c+e,b+d+f) —(4)
* js Associative

Let (x, y) be on identity element in R x R
= (a,b)* (x,y) = (a,b)=(x,y)*(a, b)
a,b+y=b

=>atx
x=0,y=0
. (0, 0) is identity element
Let the inverse element of (3, — 5) be (x,, y,)
= (3,-5*(,y) = (0,0)=(x,y,)*(3,-5)
3+x, = 0, -5+y,=0
=x,=-3,y,=5

= (=3, 5)is an inverse of (3, — 5)

20. Iff(x)=x*+1;9(x)= 1 and h(x) = 2x — 3, then find /1] h!{g! (x) }].

Ans. fx) = Ax¥2+1g(x)= 1 , h(x)=2x-3
Differentiating w.r.t. “x”, we get
X 2x- 2
S = e 90 W,h(ﬂ 2
- 2
SHh(g&) = N3

21. LetA=IR—{3}and B = IR - {1}.

Consider the function f :A — B defined by f(x) = ( 2) Show that fis one-one and onto
and hence find /.
Ans. Letx,, x, e Aand f(x,) fx,)
x,-2 x,-2
x, -3 x,-3
X, x,—2x,—3x, = x,x,—2x, —3x,

3)61 = x2
Hence f is 1-1
LetyeB, .y = flx)
o x-2 3y =y.2
=y = x_3:>xy- y=ux-
Jy-2
orx =
y-1
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sincey # 1 and y-1 #3,x €A
Hence fis ONTO

d £ o 3y-2

and /7'(y) = v 1

22. Show thatf: N — N, given by

f(x){x + 1, |fX is odd
x-1,ifxis even is both one-one and onto.

Ans. Let x, be odd and x, be even and suppose f(x,) = f(x,)
=x,+1=x,—1=x,—x, =2 which is not possible
simlarly, if x, is odd and x, is even, not possible to have f(x,) = f(x,)
Let x, and x, be both odd = f(x,) = flx,) = x, = x,
simlarly, if x, and x, are both even, then also x, = x,
. fis one — one

Also, any odd number 2r + 1 in co-domain N is the image of (2r + 2) in domain N and
any even number 2r in the co-domain N is the image of (2r — 1) in domain N

= fisonto

23. Abinary operation * on the set {0, 1, 2, 3, 4, 5} is defined as :

a+b, ifa+t+b<6
axb=
a+b-6, ifa+b=>6

Show that zero is the identity for this operation and each element ‘a’ of the set is,
invertible with 6 — a, being the inverse of ‘a’.
sincea*0=a+0=a

Ans. vae{0,1,2, 3, 4,5}
and 0*a=0+a=a

.. 0 is the identity for *.
Also,Vae{0,1,2,3,4,5},a*(6—a)=a+ (6—a)—6 =0 (which is identity)

. Each element ‘a’ of the set is invertible with (6 — a), being the inverse of ‘a’.

x-2 )
1 , show that f is

24, 26. LetA=R-{1}.Iff: A— Ais a mapping defined by f(x) =
bijective, find £ . -

Also find : (i) x if /'(x) = % (i) /1(2)
Ans. f:A—>A
Letx,, x, € Asuch that f{x,) = f(x,)
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x, -2 x, -2
— M 1 - % 1

Xy Xy
=X, =X,

= fis one-one

x-2
Now y = S>x—2=xy-y
x-1
=>x(y-1)=y-2
y-2
=>x=—F
y-1

Foreachy e A=R —{1}, there exists x € A

Thus f'is onto. Hence f is bijective

-2
and f(x) = al

x-1

5 x-2 5
i ~1 = — = — =
() ==t s=7
(i) £(2)=0

S S
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