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BINARY OPERATION

1. Let P(A) be the power set of a non-empty set A. Prove
that union ( U ) and intersection ( N) of two subsets X

and Y of A are binary operations on P(A).

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ES9h2usjJaYG

2.Let * be an operation defined on A, = {2, 4, 6, 8} by
a * b = k where k is the least non-negative remainder
when the product ab is divided by 10 and a, b € A. show

that x is a binary operation on A.

o Watch Video Solution

3. Let S be a set of two elements. How many different

binary operaions can be defined on S?

o Watch Video Solution



https://dl.doubtnut.com/l/_ES9h2usjJaYG
https://dl.doubtnut.com/l/_lqbps7ugWkhD
https://dl.doubtnut.com/l/_f3v2JI5MDATi

b on the set

4. The operation * is defined by a xb = a
Z={0,1,2,3,...}. Show that * is not a binary

operation.

o Watch Video Solution

5 let S=.,8z+2y:z,yEc€ Z}. Prove that the

operation * on S defined by

(\/§a:1 + 2y) * (\/§x2 + 2y2) = V3(z1 + z2) + 2(y1 + 1)

forall 1, 9, y1, Y2 € Z is closed under .

o Watch Video Solution



https://dl.doubtnut.com/l/_t3SP3mc6xI6Z
https://dl.doubtnut.com/l/_MzzYlnqCWm2O

6. Let A=14{0,1,23,4,5}. If a;be A, then an
operation o on A is defined by a o b = k where k is the
least non-negative remainder when the sum (a + b) is

divided by 6. Show that o is a binary operation on A.

o Watch Video Solution

7. Let R be the set of real numbers and z,y € R. We
define operaitons A and V onIRas

x Ay = maximum of x andy,

z V y = minimum of xand y.

Show the operation A and V defined above are binary

operations on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_YypSnjLQFMa1
https://dl.doubtnut.com/l/_wZYq5DOZwaC5

8. On the set C' of all complex numbers an operation "o’
is defined by 2z 029 = /z125 for all 2z, zo € C' . Is 0 a

binary operation on C'?

o Watch Video Solution

9. Determine whether * on N defined by a - b = a® for all
a, b € N define a binary operation on the given set or

not:

o Watch Video Solution



https://dl.doubtnut.com/l/_wZYq5DOZwaC5
https://dl.doubtnut.com/l/_2tyYnk0sivm0
https://dl.doubtnut.com/l/_7KVs2W9eG0Zo

10. On @ , the set of all rational numbers a binary

a+b

operation * is defined by a - b = . Show that * is

not associative on Q-

° Watch Video Solution

1. Let R be the set of real numbers. Show that the
operation * defined on R — {0] by
a*xb=|abl,a,b € R — {0} is a binary operation on

R — {0}.

o Watch Video Solution



https://dl.doubtnut.com/l/_3neItcpkL8q2
https://dl.doubtnut.com/l/_ljUuuTPunalO

0
12. Let M, = [z ],w,yGR—{O}bethesetof2x2
Yy

matrices, prove that the operation * defined on M, by

AxB = AB, A, B € M, is a binary operation.

o Watch Video Solution

13. Let S=(0,1,2,3,4,) and * be an operation on S
defined by a - b = r , wherer is the least non-negative
remainder when a + b is divided by 5. Prove that * is a

binary operation on S.

o Watch Video Solution



https://dl.doubtnut.com/l/_n79bgIlaNJKk
https://dl.doubtnut.com/l/_Dq7WmxYrKD7R

14. Is o defined on Q the set of rational numbers, by

a—1 : :
! (a,b € Q), abinary operation?

aob=

o Watch Video Solution

15. Prove that an operation * on R, the set of real
numbers, defined by z *x y = 2zy + /5, for all z,y € R,

is a binary operation on R.

o Watch Video Solution

16. Let o be a binary operation on (), the set of rational
1
numbers, defined by a o b = gab for all a,b € Q. Prove

that o is commutive as well as associative.



https://dl.doubtnut.com/l/_ZuV86xnG2hnH
https://dl.doubtnut.com/l/_qJHJvjrLlS6W
https://dl.doubtnut.com/l/_tAeKalfGEly6

o Watch Video Solution

17.let * be a binary operation on Z™, the set of positive
integers, defined by a b = a’ for all a,b € Z". Prove

that * is neither commutative nor associative on Z ™.

° Watch Video Solution

18. Show that the binary operation * defined on R by

a xb = ab + 2is commutative but not associative.

o Watch Video Solution



https://dl.doubtnut.com/l/_tAeKalfGEly6
https://dl.doubtnut.com/l/_joL4izW0Y02m
https://dl.doubtnut.com/l/_h3dbyWHSrVoy

19. let * be a binary operation on R, the set of real
numbers, defined by aob = Va® + b for all a,beR.
Prove that the binary operation o is commutative as well

as associative.

° Watch Video Solution

20. Discuss the commutativity and associativity of binary
operation * defined on Z by the rule

a*xb = |albforalla,b € Z.

o Watch Video Solution



https://dl.doubtnut.com/l/_rHR2WYseDVar
https://dl.doubtnut.com/l/_809Eo2L0E8oA

21. Show that the operation * defined on R — {0} by
a *b = |ab| is a binary operation. Show also that * is

commutative and associative.

o Watch Video Solution

22. Prove that the binary operation * on R defined by
axb=a+b+abforalla,b e R

is commutative and associative.

o Watch Video Solution

23. Prove that the binary operation o defined on Q by

aob=a— b+ abforall abin Q is neither commutative


https://dl.doubtnut.com/l/_zHZvUbBYM2PU
https://dl.doubtnut.com/l/_uxGynILVKMIu
https://dl.doubtnut.com/l/_NA5Lkr1eDrT5

nor associative.

o Watch Video Solution

24. Let S be a set of containing more than two elements
and a binary operaton o on S be defined by
aob=aforalla,b e S.

Prove that o is associative but not commutative on .

o Watch Video Solution

25.let * be abinary on Q, defined by
axb=(a—0b)? for all a,be Q. Show that the binary

operation * on (Q is commutative but not associative.

| o Watch Video Solution


https://dl.doubtnut.com/l/_NA5Lkr1eDrT5
https://dl.doubtnut.com/l/_VAEb95AOOawx
https://dl.doubtnut.com/l/_XO4AwYyR4jIG

26.Let * and o be two binary operations on R defined
as,

axb=|a—>bl and aob=aforalla,bc R

Examine the commutativity and associativity of * and o
on R. Show also that * is distributative over o but o is

not distributive over x .

o Watch Video Solution

27. Llet S=Nx N and * is a binary operation on S
defined by

(a,b) *x (¢,d) = (a+c¢,b+ d)foralla,b,c,d € N.


https://dl.doubtnut.com/l/_XO4AwYyR4jIG
https://dl.doubtnut.com/l/_teRgjEmziAci
https://dl.doubtnut.com/l/_xXDj1TTlE7Cg

Prove that * is a commutative and associative binary

operation on S.

o Watch Video Solution

28. Let A =N x N and o be a binary operation on A
defined by
(a,b) o (¢c,d) = (ac, bd) foralla, b, c,d € N.

Discuss the commutativity and associativity of o on A.

o Watch Video Solution

29. Show that the operation * on Z, the set of integers,
defined by.

axb=a+b—2foralla,beZ


https://dl.doubtnut.com/l/_xXDj1TTlE7Cg
https://dl.doubtnut.com/l/_vKCAcyC4ZHRX
https://dl.doubtnut.com/l/_6op6gj35aO3W

(i) is a binary operation:
(ii) satisfies commutaitve and associative laws:
(iii) Find the identity elemetn in Z,

(iv) Also find the inverse of an element a € 7Z.

° Watch Video Solution

30. Prove that the operaton * on Q — {1} given by
a-b=a+b—abforalla,bec Q— {1}

(i) is closed:

(ii) satisfies the commutative and associative laws,

(i) Find the identity element,

(iv) Find the inverse of any element a € Q — {1}.

o Watch Video Solution



https://dl.doubtnut.com/l/_6op6gj35aO3W
https://dl.doubtnut.com/l/_ZXyRM2ICQvio
https://dl.doubtnut.com/l/_71Ykzj9YPaiN

31. An operation o on Q—{—1} is defined by
aob=a+b+ab for a,bc Q—{—1}. Find the

identity elemente € Q — { — 1}.

o Watch Video Solution

32.On the set Q" of all positive rational numbers if the
binary operation * is defined by a xb = Zab for all
a,bc Q7, find the identity element in Q™. Also prove

that any element in Q" is invertible.

o Watch Video Solution



https://dl.doubtnut.com/l/_71Ykzj9YPaiN
https://dl.doubtnut.com/l/_ibpGePQ0TfnY

33. Let P(A) be the power set of a non-empty set A and a
binary operation o on P(A) is defned by X oY = X UY
for all Y € P(A). Prove that, the binary operation o is
commutative as well as associative on P(A). Find the
identity element w.r.t. binary operation o on P(A). Also
prove that ® € P(A) is the only invertible element in

P(A).

o Watch Video Solution

34.Let * be a binary operation on A = N x N, defined
by, (a, b) * (¢, d) = (ad + be, bd) for all (a, b)(c, d) € A.

Prove that A = N x N has no identity element.

o Watch Video Solution



https://dl.doubtnut.com/l/_Zvu07CqBjc1c
https://dl.doubtnut.com/l/_UCGSjiUpDxHP

35.A binary o on N is defined byaob = L. C. M. (a, b)
foralla, b € N.

(i) Examine the commutativity and associativity of o on N,
(i) Find the identity element in N,

(iii) Also find the invertible elements of N.

o Watch Video Solution

36.1f a, b € Z, find the values of
(i)3 44 1

(i) 7+54

(iii) 5 47 1

(iv) 4 x5 1


https://dl.doubtnut.com/l/_UCGSjiUpDxHP
https://dl.doubtnut.com/l/_f4tScLWuYW5F
https://dl.doubtnut.com/l/_k1jPLVNVkHD7

(V) 6 xg 4

(Vi) 7 x5 4

o Watch Video Solution

37.Let A = {1, w, wz} be the set of cube roots of unity.
Prepare the composition table for multiplication ( X ) on
A. Show that multiplication on A is a binary operation and
it is commutative on A. Find the identity element for
multiplication and show that every element of A is

invertible.

o Watch Video Solution



https://dl.doubtnut.com/l/_k1jPLVNVkHD7
https://dl.doubtnut.com/l/_Hv3HaxjTXihp

38.Let A = {1, — 1, I, — i} be the set of fourth roots of
unity. Prepare the composition table for multiplication
( x) on A . Show that multiplication on A. Find the
identity element for multiplication and show that every

element of A is invertible.

o Watch Video Solution

39. Complete the following multiplication table so as to

define a commutative binary operation * on


https://dl.doubtnut.com/l/_6SwUWpr9WC26
https://dl.doubtnut.com/l/_fg73rebcu3l1

b a
c a d
d c c b

° Watch Video Solution

40. A binary operation x is defined on the set
S=1{0,1,2,3,4} as follows: ax*b= a -+ b( mod 5)
Prove that 0 € § is the identity element of the binary
operation * and each element a € S is invertible with

5 — a € S being the inverse of the element a.

| o Wiabkll. \ N daa AL ikliam



https://dl.doubtnut.com/l/_fg73rebcu3l1
https://dl.doubtnut.com/l/_wDGakV5uVzBI
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41. An operation * is defined on the set
S=14{1,2,3,5,6} as follows: a+*b= ab( mod7)
Construct the composition table for operation * on S

and discuss its important properties.

o Watch Video Solution

42.The binary operation * on theset A = {1, 2, 3,4, 5}
is defined by a * b = maximum of a and b. Construct the

composition table of the binary operation * on A.

° Watch Video Solution



https://dl.doubtnut.com/l/_wDGakV5uVzBI
https://dl.doubtnut.com/l/_tqbYbP0pNbAN
https://dl.doubtnut.com/l/_kCk3JGvfSx1L

Exercise 3 Mcqs

1. Let A be a set of 3 elements. The number of differentity

binary operations can be defined Ais...

A. 3°

B. 33

C. 32

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_aUPc2mr5qGW6

2.1f a x b = a” then the value of (4 * 5) * 3 is...
A (47 +5°) + 3
B. (44 5)° + 32
C(42+5) +3

D.4% + 5% + 32

Answer: C

o Watch Video Solution

3. If the binary operation on Z is defined by

axb=a®—b*+ ab+ 4, then the value of (2% 3) x4 is


https://dl.doubtnut.com/l/_MdD26wnDrO0n
https://dl.doubtnut.com/l/_SrQDePHmPKGr

A. 233

B.33

C.55

D.-55

Answer: B

o Watch Video Solution

4. Q" denote the set of all positive raional numbers. If

ab

the binary operation o on Q7 is defined asaob = 5

then the inverse of 3 is-—-

4
A —
3


https://dl.doubtnut.com/l/_SrQDePHmPKGr
https://dl.doubtnut.com/l/_n4yOwzt4LueS

N

Y
Wl w| =

Answer: A

o Watch Video Solution

5. Subtraction of integer is--

A. commutative but not associative

B. comutative and associative

C. associtive but nor commutative

D. neither commutative nor associative


https://dl.doubtnut.com/l/_n4yOwzt4LueS
https://dl.doubtnut.com/l/_spCMIhV3zIeV

Answer: D

o Watch Video Solution

6. Which of the following statement is true?

b
A. x defined by a * b = a; is a binary operation
on Z
a+b

B. * defined by a xb =

is a binary operation

on Q

C. all binary commutative operations are associative

D. Subtraction is a binary operation on N

Answer: B



https://dl.doubtnut.com/l/_spCMIhV3zIeV
https://dl.doubtnut.com/l/_kDguL5i0tMKu

| o Watch Video Solution

7. The binary operation x defined on N by

axb=a-+b+abforalla,b € Nis--

A. commutaitive only

B. associative only

C. commutative and associative both

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kDguL5i0tMKu
https://dl.doubtnut.com/l/_1gdzdF9GbTWj

8. If the binary operation o is defined on the set Q" of

all positive rational numbers by aob = %. Then
3 Lo 1), | t
o g o 5 IS equal to

A ——

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GPVVBsze7T3N

9. If M, be the set of all 2 x 2 matrices of the form

a a
( ), where a € R — {0}, then the identity element
a a

with respect to the multiplication of matrices as binary

operation, is—

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Dl2yOBfzqpuG

Exercise 3 Very Short Answer Type Questions

1. Define a binary opeartion * on a non-empty set A.

o Watch Video Solution

2. Define a commutative binary operation no a non-empty

set A.

° Watch Video Solution

3. Define an associative binary operation on a non-empty

set S.

o Watch Video Solution



https://dl.doubtnut.com/l/_a3T1GpuJmmuE
https://dl.doubtnut.com/l/_U07b61oB2J9J
https://dl.doubtnut.com/l/_4UsrXQFTeOwQ

4.let * and o be two binary operations on a non-empty
setA. Then write the condition for which the binary

operation * is distibutive over binary operation o

o Watch Video Solution

5. Let P(A) be the power set of a non-empty set A. Prove
that union (U ) and intersection ( N) of two subsets X

and Y of A are binary operations on P(A).

o Watch Video Solution



https://dl.doubtnut.com/l/_4UsrXQFTeOwQ
https://dl.doubtnut.com/l/_DSjy6aw9Vp2H
https://dl.doubtnut.com/l/_erwDEMR0n9mk

6. Let * be an operation defined on N, the set of natural
numbers, by axb=L.C. M. (a,b) for all a,bec N.

Prove that * is a binary operation on N.

° Watch Video Solution

7. Let o be an operation defined on R. The set of real
numbers, by a o b = min (a,b) for all a,b € R. Show

that o is a binary operation on R.

o Watch Video Solution

8. The operation o is defined by a o b = b* on the set

Z=40,1,2,3,...}. Prove that o is not a binary


https://dl.doubtnut.com/l/_R8nCbLoYW1tt
https://dl.doubtnut.com/l/_UUBG46dB5Vd2
https://dl.doubtnut.com/l/_wDd7JncAFEZK

opeartion on Z.

° Watch Video Solution

9. Let A= {3:1: + by x,y € Z}. Show that an

operation * on A defined by,

(3“’1 + \/gyl) * (3932 + \/3’.‘/2) = 3(z1 + z2) + v/5(1 + 32)

for all 1, x5, y1, Yo € Z is binary operation on A.

o Watch Video Solution

10. Prove that the operation 'addition' on the set of

irrational numbers is not a binary operation.

° Watch Video Solution



https://dl.doubtnut.com/l/_wDd7JncAFEZK
https://dl.doubtnut.com/l/_R6fs3PR1GbUm
https://dl.doubtnut.com/l/_tgWJWANK3ea2

11. Prove that the operation o on Q, the set of rational

numbers, defined by a o b = ab + 1 is binary operational

on Q.

o Watch Video Solution

12. Let * be an opeartion defined on S = {1, 2, 3, 4} by
a * b = m where m is the least non-negative remainder
when the product ab is divided by 5. Prove that * is a

binary operation on S.

o Watch Video Solution



https://dl.doubtnut.com/l/_kPQMniWBOjDa
https://dl.doubtnut.com/l/_BKvWt2OasQNU

13. An operation x* is defined on the set of real numbers
R by axb=ab+5 for all a,bcR. Is % a binary

operation on R?.

o Watch Video Solution

14. Let S = {0, 1,2,3,4}, if a,b € S, then an operation
* on S is defined by, a xb = 1r where r is the non-
negative remaider when (a+b) is divided by 5. Prove that

* is a binary operation on S.

o Watch Video Solution



https://dl.doubtnut.com/l/_lukvQo59TkN1
https://dl.doubtnut.com/l/_qaEAO7MIuME5

15. Let M, be the set of all 2 X 2 singular matrices of the

a a
form ( > where a € R. On M> an operation o is
a a

defined as A o B = ABforall A, B € M>. Show that o

is a binary operation on M.

o Watch Video Solution

16. An operation * on the set of all complex numbers C is
defined by z; % 220 = /z122 for all 21,22 € C . Is % a

binary operation on C?

o Watch Video Solution



https://dl.doubtnut.com/l/_cuF5rYUn5dM1
https://dl.doubtnut.com/l/_FjZpL5Mle5dr

17. Show that an operation * on R, the set of real
numbers, defined by a * b = 3ab + /2, foralla,b € R. Is

a binary operaion on R.

o Watch Video Solution

18. Examine whether the operation o on Z™ defined by
aob=|a—b|foralla,bc Z" ,is a binary operation on

7" or not.

o Watch Video Solution

19. Prove that the operation A on R defined by z A y =

min. of xand y for all , y € R is a binary operation on R.



https://dl.doubtnut.com/l/_eqcRfqs9t2Y7
https://dl.doubtnut.com/l/_2DBVi7U95G3f
https://dl.doubtnut.com/l/_EhE2O3A4PzSw

o Watch Video Solution

20. Prove that the operation *x on Z defined by

a *b = alb| forall a,b € Zis a binary operation

° Watch Video Solution

21. Prove that the operation o on @Q defined by

T — 2
y— 2

Toy= for all z,y € Q does not represent a

binary operation on Q.

o Watch Video Solution



https://dl.doubtnut.com/l/_EhE2O3A4PzSw
https://dl.doubtnut.com/l/_gUju1ZjCe7Tf
https://dl.doubtnut.com/l/_CuwJc0xMr6PM

22. An operation * is defined onN as a * b = HCF'(a, b)
for all a, b € N. Show that * is a binary operation on N.

Find the values of 25 x 15, 32 * 56, 9 x 11 and 34 x 38.

° Watch Video Solution

Exercise 3 Short Answer Type Questions

1. Discuss commutativity and associativity * on R defined

bya * b = min. (a, b) forall a,b € R.

o Watch Video Solution



https://dl.doubtnut.com/l/_3NcGClpdV348
https://dl.doubtnut.com/l/_C0hUMJnzI00o

2. Check for commutative and associative (Q, * ) where

rxy=x —yforallz,y € Q.

° Watch Video Solution

3. Check for commutativity and associativity o on Z

defined by a o b = a|b| forall a, b € Z.

o Watch Video Solution

4. Check for commutative and associative (Z, o) where

aob=a-+b+abforalla,b c Z.

0 Watch Video Solution



https://dl.doubtnut.com/l/_MiPCOymPoUSe
https://dl.doubtnut.com/l/_eEjkKenVb0wi
https://dl.doubtnut.com/l/_HEHtmtzJmJru

5. Discuss the commutativity and associativity * on R

defined by a x b = |a + b| for all a,binRR".

° Watch Video Solution

6. Check for commutative and associative (Z™, * )where

axb=2%foralla,bc Z.

o Watch Video Solution

7. Check for commutative and associative * on R — {1}

1
defined by a x b = — foralla,b € R — {1}.

° Watch Video Solution



https://dl.doubtnut.com/l/_FZbStLa03kvX
https://dl.doubtnut.com/l/_XnKCorGsym19
https://dl.doubtnut.com/l/_FOGnUtWGN7q2

8. Check for commutative and associative o on R defined

by z o y=max(x,y) forallz,y € R.

° Watch Video Solution

9. Discuss the commutativity and associativity(Q, o)

1
where z oy = e forallz,y € Q.

o Watch Video Solution

10. Discuss the commutativity and associativity * on R

defined by z * y = min. (x,y) forall z, y € R.

° Watch Video Solution



https://dl.doubtnut.com/l/_suZx9nNdE4tQ
https://dl.doubtnut.com/l/_pXgIDuy4szkT
https://dl.doubtnut.com/l/_PD1SW9Rcrdcq

11. Discuss the commutativity and associativity x on Q

defined bya x b = ab + 4foralla, b € Q.

° Watch Video Solution

12. Discuss commutativity and associativity * on Z defined

byaxb=a+b+ 3forallz,y € Z.

o Watch Video Solution

13. Check for commutative and associative (N, * ) where

a xb = gecd(a, b) foralla,b € N.

0 Watch Video Solution



https://dl.doubtnut.com/l/_Qa9voSmRtTlt
https://dl.doubtnut.com/l/_x4yxmVIOXJZf
https://dl.doubtnut.com/l/_Pt9hevzDPNlv

14. Check for commutativity and associativity * on Z

defined by a x b = |a|bforalla, b € Z.

° Watch Video Solution

15. Discuss the commutativity and Associativity * on Q

1
defined by z x y = E(w +y) forallz,y € Q.

o Watch Video Solution

16. Discuss the commutativity and associativity * on R

defined by a x b = |ab| for all a, b € R.

° Watch Video Solution



https://dl.doubtnut.com/l/_jIc0EUumCyb1
https://dl.doubtnut.com/l/_7UXiHKF8Ukzi
https://dl.doubtnut.com/l/_dcsUqcmY6arL

17. * on L X 7 defined by
(a,b) * (¢,d) = (a — ¢, b — d) for all

(a,b), (c,d) € Z x Z.

° Watch Video Solution

18. Check commutativity and associativity o on Ms(R)
1
defined by A o B = E(AB — BA) for all A, B € M,(R)

where M5 (R) is a 2 x 2 real matrix.

o Watch Video Solution

19. An operation * on Z, the set of integers, is defined as,

axb=a—b+ ab for all a,b € Z. Prove that * is a


https://dl.doubtnut.com/l/_MNrsX6rCY9iL
https://dl.doubtnut.com/l/_QS5QGHeLGHWr
https://dl.doubtnut.com/l/_kvo9t1ukwFfL

binary operation on Z which is neither commutative nor

associative.

o Watch Video Solution

20. (I) Let =x be a binary operation defined by
a*xb=2a+0b—-3. Find 3 x 4.

(ii) let * be a binary operation on R — { — 1}, defined by

axb= for all a,b € R — { — 1} Show that x is

b+1
neither commutative nor associative.
(iii) Let * be a binary operation on the set Q of all raional

numbers, defined as a x b = (2a — b2) for all a,b € Q.

Find3*5and5*x3.1s3*x5=5%37

o Watch Video Solution



https://dl.doubtnut.com/l/_kvo9t1ukwFfL
https://dl.doubtnut.com/l/_ub71d6HcRdpy
https://dl.doubtnut.com/l/_Q4sDr8gCc0VX

21. A binary operaiton o is defined on the set R — { — 1}
aszoy=x+y+azyforallz,y € R — {— 1}. Discuss
the commutativity and associativity of o on R — { — 1}.

If (3 %2z) x5 = T71,,find x.

o Watch Video Solution

22. If * be the binary operation on the set Z of all

integers, defined bya * b = a + 3b%, find 2 * 4.

o Watch Video Solution

23. A binary operation o is defined on Z, the set of

integers, by aob = |a — b| for all a,b € Z. Find the


https://dl.doubtnut.com/l/_Q4sDr8gCc0VX
https://dl.doubtnut.com/l/_yUFAj0QAzZY3
https://dl.doubtnut.com/l/_dPNIYpZxePiG

valueof3a o 2bwhena = —3 and b = — 2

o Watch Video Solution

24. let *x a binary operation on N given by
axb=H.C.F(a,b) for all a,b € N, write the value of

22 x4

o Watch Video Solution

25. If +4 (addition modulo 6) is a binary operation on
A=10,1,2,3,4,5}, find the value of 3 +¢3 % 44 2.
[note that the identity element is O and the inverse of the

element 2 is 4 as 2 +4 4 = 0, the identity element.]

| o Watch Video Solution


https://dl.doubtnut.com/l/_dPNIYpZxePiG
https://dl.doubtnut.com/l/_tj8Nfhd5NlGu
https://dl.doubtnut.com/l/_47QjenSobDsu

26. A binary operation x is defined on the set R for all
a
non- zero real numbers as a *x b = 5 for all a, b € Ry,

find the identity element in Ry,

o Watch Video Solution

27. A binary operation * is defined on the set Z of all
integers by aob =a + b — 3 for all a,b € Z. Determine

the inverse of 5 € Z.

o Watch Video Solution



https://dl.doubtnut.com/l/_47QjenSobDsu
https://dl.doubtnut.com/l/_12fq4Fqv9tYE
https://dl.doubtnut.com/l/_Vveu0HB5W4zs

28. A binary operation * is defined on the set of real
numbers R by a*xb=2a+b—5 for all a,be R. If

3% (z —2) = 20 find x.

° Watch Video Solution

29. For the binary operation multiplication modulo
5-( x5 ) defined on the set A = {1, 2, 3,4}, find the

value of {2 X5 371, [Note that the inverse of 3 is 2]

o Watch Video Solution

30. A binary operation * on Q the set of all rational

numbers is defined as a * b = Ea,b for all a, b € Q. Prove


https://dl.doubtnut.com/l/_wmkZmPTDXQYW
https://dl.doubtnut.com/l/_AZ4lOpS3gs41
https://dl.doubtnut.com/l/_9RvdN20vKVXu

that * is commutative as well as associative on Q.

° Watch Video Solution

31. Prove that the identity element of the binary opeartion
*x on R defined by a * b= min. (a,b) for all a, b € R, does

not exist.

o Watch Video Solution

32. Find the identity element of the binary operation *

on Z definedbya *b=a + b+ 1foralla, b € Z.

0 Watch Video Solution



https://dl.doubtnut.com/l/_9RvdN20vKVXu
https://dl.doubtnut.com/l/_EbsDwFjxLuLo
https://dl.doubtnut.com/l/_oInuw7rXJrhp
https://dl.doubtnut.com/l/_BFe8oiEb2k5c

33.The binary operation * define on N by a*b = a+b+ab for

alla,b € Nis

o Watch Video Solution

34. Prove that O is the identity element of the binary
operation * on Z" defined by z xy =z + y for all

r,ycZt.

o Watch Video Solution

35. A binary operation % on Q, the set of all non-zero
rational numbers, is defined as a *xb = gab for all
a, b € QQy Prove that every element of Q, is invertible and

3
find the inverse of the element 5 € Qq.


https://dl.doubtnut.com/l/_BFe8oiEb2k5c
https://dl.doubtnut.com/l/_J8hoIf1ku1g8
https://dl.doubtnut.com/l/_NAciHLxNXktE

o Watch Video Solution

36. A binary operation o on Q — {1} is defined by
axb=a+b—ab for all a,b € Q— {1}. Prove that

every element of Q — {1} is invertible.

° Watch Video Solution

37. A binary operation * on Q, the set of rational

fo rall a,b € Q.

numbers, is defined by a xb =
Show that the binary opearation * is neither

commutative nor associative on Q.

o Watch Video Solution



https://dl.doubtnut.com/l/_NAciHLxNXktE
https://dl.doubtnut.com/l/_E7dKYyRai8hc
https://dl.doubtnut.com/l/_E668yhNHpRSk
https://dl.doubtnut.com/l/_Kwp7Vz1BLTGN

38. Determine which of the following binary operations
are associative and which are commutative:

(i) * on Rdefinedbya xb = 1foralla,b e R.

a-+b

(i) * on Rdefined bya xb = foralla, b € R.

o Watch Video Solution

39. Let S be any set containing more than two elements. A
binary operation o is defined on S by a ob = b for all
a, b € S.Discuss the commutativity and associativity of o

on S.

o Watch Video Solution



https://dl.doubtnut.com/l/_Kwp7Vz1BLTGN
https://dl.doubtnut.com/l/_5pLEFIBxpbVs

40. State whether the following statements are true or
false with reasons.

(i) For any binary operation * onN,a xa = aVa € N.
(i) If %, a binary operation * on N is commutative then,

ax*(bxc) = (cxb) xa.

0 Watch Video Solution

Exercise 3 Long Answer Type Questions

1. A binary operation o is defined on R — { — 1} by
aob=a+b+abforalla,bc R—{—-1}.
(i) Discuss the commutativity and associativity of o on

R {1}


https://dl.doubtnut.com/l/_mZjBni7jevHg
https://dl.doubtnut.com/l/_6olCi3kMa1z0

Find the identity element, if exists.

(i) Prove that every element of R — { — 1} is invertible.

° Watch Video Solution

2.The binary operation multiplication modulo 10( x1q ) is
defined on theset A = {0,1,3,7,9, }, find the inverse of

the element 7.

o Watch Video Solution

3. Construct the composition table for the binary
operation multiplication modulo 5( x5 ) on the set

A=10,1,23,4).

| o Watch Video Solution


https://dl.doubtnut.com/l/_6olCi3kMa1z0
https://dl.doubtnut.com/l/_xLZGTJScHsRm
https://dl.doubtnut.com/l/_TE1SudwQ9oW9

4. A binary operation x on N is defined by
axb=L.C.M. (a,b)foralla,b e N.

(i) Find 15 x 18

(ii) Show that * is commutative as well as associative on
N.

(iii) Find the the identity element in N.

(iv) Also find the invertible element in N.

o Watch Video Solution

5. Let P(A) b the power set of non-empty set A. A binary

operation x is defined on P(A) as X xY = X NY for all


https://dl.doubtnut.com/l/_TE1SudwQ9oW9
https://dl.doubtnut.com/l/_avoFdL6KShBD
https://dl.doubtnut.com/l/_DubanHzzs2IG

X,Y € P(A). Detemine the identity element In P(A).

Prove that A is the only invertible element in P(A).

o Watch Video Solution

6. A binary operation x is defined in Qg, the set of all non-
: a

zero rational numbers, by a * b = 3 for all a,b € Q.

Find the identity element in Q. Also find the inverse of an

element x € Q.

o Watch Video Solution

7.Let P(C) be the power set of non-empty set C. A binary
operation * is defined on P(C ) as

AxB=(A—-B)U(B—A)forall A, B € P(C). Prove


https://dl.doubtnut.com/l/_DubanHzzs2IG
https://dl.doubtnut.com/l/_aqbg6O3QSMCT
https://dl.doubtnut.com/l/_9S5ZNghEHxA9

that ® is the identity element for * on P(C ) and A is

invertible for all A € Q.

o Watch Video Solution

8.Let A = N U{0} x NU {0}, a binary operation * is
defined on A by. (a,b) x (¢,d) = (a + ¢, b+ d) for all
(a,b), (c,d) € A. Prove that * is commutative as well
as associative on A. Show also that (0,0) is the identity

element In A.

o Watch Video Solution

9. Let A=1{0,1,2,3,4,5} be a given set, a binary

operation o is defined on Abya o b = ab( mod 6) for all


https://dl.doubtnut.com/l/_9S5ZNghEHxA9
https://dl.doubtnut.com/l/_9jwWPkbfUeKd
https://dl.doubtnut.com/l/_ghgf38rRQcLM

a,b € A. Find the identity element for o in A.Show that

1and 5 are the only invetible elements in A.

o Watch Video Solution

10. Let A = N X N, a binary operation * is defined on A
by (a,b) * (¢,d) = (ad + be, bd) for all
(a,b), (c,d) € A. Show that * possesses no identity

element in A.

o Watch Video Solution

11. Find the values of
() 4 +¢ 2 (ii) 7 +5 7 (jii) 5 +5 2

(iv) 3 x7 2 (v) 12 x 19 5 (vi) 6 x5 4


https://dl.doubtnut.com/l/_ghgf38rRQcLM
https://dl.doubtnut.com/l/_aScFG55tBWGD
https://dl.doubtnut.com/l/_4Byp838BZDw0

o Watch Video Solution

r X

12. Let Mo (x)d = {( >,w€R} be the set of 2 x 2

singular matrices. Considering multiplication of matrices

r X

as a binary operation, find the identity element in Ma(x).

Also find the inverse of an element of M5.

o Watch Video Solution

13. Prepare the composition table for addition modulo

6( +6)onA=1{0,1,2 34,5}

o Watch Video Solution



https://dl.doubtnut.com/l/_4Byp838BZDw0
https://dl.doubtnut.com/l/_i1yLiHpwnyIK
https://dl.doubtnut.com/l/_LHq0c5folqux

14. Prepare the composition table for multiplication

modulo 6 ( xg ) on A = {0, 1, 2, 3, 4, 5}.

o Watch Video Solution

15. A binary operaiton A on the set A = {1,2,3,4,5} is
defined by a A b = min (a, b) for all a,b € A. prepare

composition table for the operation A on A

o Watch Video Solution

16. Let S = {1, w, w2} be the set of cube roots of unity.
Prepare the composition table for multiplication ( x ) on

S, show that multiplication on S is a binary operation and


https://dl.doubtnut.com/l/_3s52a2eKZdz6
https://dl.doubtnut.com/l/_zosLHVUowShZ
https://dl.doubtnut.com/l/_dPH5Yb4jTqUP

it is commutative on S. Also, show that every element on S

is invertible.

o Watch Video Solution

17. Prepare the composition table for multiplication ( x )
on the set of fourth roots of unity and discuss its

important properties.

o Watch Video Solution

18. Complete the following nultiplication table so as to

define a commutative binary operation % on


https://dl.doubtnut.com/l/_dPH5Yb4jTqUP
https://dl.doubtnut.com/l/_p9FQn3FbpJJ1
https://dl.doubtnut.com/l/_riqd8pl0dtwF

A =1{1,2,3,4).

* 1 2 3 4
1 2 4 2 1
2 1

3 1 4

4 3 3 2

° Watch Video Solution

19. A binary operation o is defined on the set
A={0,1,2,3,4,5} as follows: aob= a+ b( mod 6)
for all a,b € A. Prove that o € A is the identity element
In A'is invertible with operation o and each element A is
invertible with 6 —a € A being the inverse of the

element a.

Y. ]


https://dl.doubtnut.com/l/_riqd8pl0dtwF
https://dl.doubtnut.com/l/_W6GOu1CH59IY

[ o \Vvatch Video Solution ]

20. An operation x* is defined on the set A = {1, 2, 3, 4}
as follows: a * b, ab( mod 5) for all a,b € A.Prepare the
compositon table for * on A and from the table show
that -

(i) multiplication mod (5) is a binary operation,

(i) * is commutative on A,

(iii) is the identity element for multiplication mod (5) on
A, and.

(iv) every element of Ais invertible.

° Watch Video Solution



https://dl.doubtnut.com/l/_W6GOu1CH59IY
https://dl.doubtnut.com/l/_VjAWhr1G6fHn

21. Let A = {1, — 1} be the set of square roots of unity.
Considering multiplication ( x ) as a binary operation on
A, construct the composition table for multiplication on A.
Determine the identity element for multiplication in A and

the inverses of the elements.

o Watch Video Solution

22. let *x be the binary defined on the set
S=1{1,2,3,4,5,6} bya x b = r where r is the least non-
negative remainder when ab is divided by 7. Prepare the
composition table * on S. Observing the composition
table show that 1 is the identity element for * and every

element of S is invertible.

| o |


https://dl.doubtnut.com/l/_IKUcnqAt6H9K
https://dl.doubtnut.com/l/_oVLaE4nXBQAv

& Watch Video Solution ]

1. Consider the binary operations

*x :RXR—=>Rand o :RxR—=R defined as
axb=|a—>bl and aob=aforalla,b € R then-

A. * is commutative but not associative on R

B. o is associative on R.

C. o is not distribution over x*

D. o is commutative on R

Answer: AB,C

| o Wiabklla. \ N daa CAliibkiam



https://dl.doubtnut.com/l/_oVLaE4nXBQAv
https://dl.doubtnut.com/l/_XoSpI9Atj0E2

L ¥Yvdilll VIUCUV JVIULIVII )

2. If the binary oprations * on R is defined by
a*xb=a-+ b+ ab for all a,b € R where on RHS. we
have usual addition, subtraction and multiplication of real
numbers. The relation * is--—-

A. not commutative

B. associative

C. commutative

D. not associative

Answer: B,C

o Watch Video Solution



https://dl.doubtnut.com/l/_XoSpI9Atj0E2
https://dl.doubtnut.com/l/_R914ldPjfgje
https://dl.doubtnut.com/l/_37gVOX80Dbe1

3. Let * be a binary operation on N, the set of natural
numbers defined by axb=a’ for all a,b e N is =
associative or commutative on N?

A. not commutative

B. associative

C. commutative

D. not associative

Answer: AD

o Watch Video Solution



https://dl.doubtnut.com/l/_37gVOX80Dbe1

4.let * be a binary operation on set Q — {1} defined by
a*xb=a+b—abe Q—{1}. eis the identity element
with respect to * on Q. Every element of Q — {1} is

invertible, then value of e and inverse of an element a are-

AO

B.1

a—1

a—+1

Answer: A,C

o Watch Video Solution



https://dl.doubtnut.com/l/_s7V99KxhZ2Bw
https://dl.doubtnut.com/l/_qK3tFRNsu8t5

5. Consider the set A = {1, — 1,4, — i} of four roots of
unity. Constructing the composition table for
multiplication on S. which of the properties are true?

A. a binary operation on S

B. commutative on S

C.1is the identity element

D. ¢ is the identity element

Answer: AB,C

° Watch Video Solution

Integar Answer Type



https://dl.doubtnut.com/l/_qK3tFRNsu8t5
https://dl.doubtnut.com/l/_rMZbD8sAgV1i

1. Let S = {a, b, c}, the total number of binary operations

on S be K. Find the value of K.

° Watch Video Solution

2. letx be a binary on N defined by

axb=L.C. M. (a,b) (foralla,b € N).2 x4 = X then A

will be---

o Watch Video Solution

3. If the binary operation * on the set Z is defined by
a *b = a + b — 5, then the identity element with respect

to * is K.Find the value of K.

| o Watch Video Solution


https://dl.doubtnut.com/l/_rMZbD8sAgV1i
https://dl.doubtnut.com/l/_NPOJTFiVrNcr
https://dl.doubtnut.com/l/_hwusvmzOvboW

4. Let x be a binary operation on Q, (Set of all non-zero

rational numbers) defined by a x b = aTb, a,b € Q. The

identity element in Q is e, then the value of e is—

° Watch Video Solution

5. The total number of binary operations on the set

S = {1, 2} having 1 as the identity element is n . Find n.

o Watch Video Solution

Matrix Match Type



https://dl.doubtnut.com/l/_hwusvmzOvboW
https://dl.doubtnut.com/l/_SZGHt8Y67DH3
https://dl.doubtnut.com/l/_DrYLAf2xYHDs
https://dl.doubtnut.com/l/_xgOzPxoGwMu8

1. Match the following Column I and Column I

1. Jolumn | Column I1
A I'The brinary operation + on ()
. neither commutative
defined by a * b = ab for all| (p) L
2 nor associative
a, be Qs
B [Let A be any set containing
more than one element. The .
binary operation #* on A (q) commutative but not
N associative
defined by a+b=»b for all
a, be Ais
(©) |The binary operation * on Q
, commutative  and
defined by a* b =ab? for all| (r) asseciative both
a, be Qis
© |The binary operation * on Q 5
not cemmutative but
defined by a*b=ab+1 for (s) asseciative
all a, be Qis

o Watch Video Solution



https://dl.doubtnut.com/l/_xgOzPxoGwMu8

2. Match the coloumn

[ 2] Column I Column I1
> ELet * be abinary operation on N given
- . | (p) —
la*b=1.CM. (a, b) foralla, be N, a
| (then the identity elementin N is '
i B éOn @, the set of all rational numbers, a ‘
f _gbinary operation * is defined by 16
i b forall 4, beQ, then the| (D a
| D
i jinverse elementin Q is
‘v‘ ilm “ be a binary operation on Q, (Set |
of non-zero rational numbers) defined *
(r) 1

by a*b:‘%”Z for all a, be Q, then

the identity element in Q,, is

Let * be a binary operation on Q, (Set
of all non-zero rational numbers) de- X

fined by a*b=2 forall a, be Q| (9

Wi

then the inverse element in Qo is

o Watch Video Solution

Comprehension Type



https://dl.doubtnut.com/l/_4Ec8yGwPdE4V

1. Let A = Ry x R where R, denote the set of all non-
zero real numbers. A binary operation * is defined on A
as follows: (a,b) *(c,d) = (ac,bc +d) for all
(a,b), (¢, d) € Ry x R.
Binary operation * is--

A. commutative but not associative A

B. commutative and associative on A

C. associative but not commutative on A

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wnLETx1ia1y9
https://dl.doubtnut.com/l/_WStJvbkE17jM

2. Let A = Ry X R where R, denote the set of all non-
zero real numbers. A binary operation x* is defined on A
as follows: (a,b) *(c,d) = (ac,bc +d) for all
(a,b), (¢, d) € Ry x R.
Binary operation * is—-ldentity element in Ais-

A.(0,))

B. (0,0)

C.(1,0)

D. (1,1)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WStJvbkE17jM

3. Let A = Ry X R where R, denote the set of all non-
zero real numbers. A binary operation * is defined on A
as follows: (a,b) *(c,d) = (ac,bc +d) for all
(a, ), (c,d) € Ry x R.

The inveritible elements in A is—

(~57)
B.| — —, —
b’ a

c 1 b

3 3
(%)
D.| —, — —
a a

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_z9w5svfdybs6
https://dl.doubtnut.com/l/_cFeF6rGA3S8Q

4.let theset S = {f1, fo, f3, fa} of four functions from C

(the set of all complex numbers) to itself, defined by

A1) =5 5a(2) = — 2 fo(2) = ~ and () = — ~

z

for all z € C Construct the composition table for the
composition of functions ( o ) defined on the set S.

Value of f4 o fi(z) is —

A f1
B. f2

C.f3

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_cFeF6rGA3S8Q

5.Let the set S = {f1, fo, f3, fa} of four functions from C

(the set of all complex numbers) to itself, defined by

A2 =5 5a2) = — 2 fo(2) = ~ and () = — ~

z

for all z € C Construct the composition table for the
composition of functions ( o ) defined on the set S.

value of f5 o fi(z) is—

A f1
B. f2
C. fs

D. f4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_1PJTKlT9O00I

6. Let the set S = {f1, fa, f3, fa} of four functions from C

(the set of all complex numbers) to itself, defined by

FiD) =5 £a(2) = — 2 fo() = ~ and () = — ~

z

for all z € C Construct the composition table for the
composition of functions ( o ) defined on the set S.

Value of f5 o f4(z) is—

A f1
B. f2
C. fs

D. f4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_E9HDKpVbWtNC

Assertion Reason Type

1. Let S be a non-empty set and P(S) be the power set of
the Set S.
Statement -I: ® is the identity element for union as a
binary operation on P(S)
Statement -lI: S is the identity element for intersection on
P(S).

A. Statement -l is True Statement -l is True , Statement

-l is a correct explanation for Statement -I
B. Statement -l is True. Statement -l is True, Statement

-Il is not a correct explanition for Statement -I

C. Statement -l is True, Statement -l is False.


https://dl.doubtnut.com/l/_WCrFwcnJKDaz

D. Statement -l is False. Statement -ll is True.

Answer: B

o Watch Video Solution

2. On R — {1}, a binary operation =x is defined by
axb=a-+b—ab
Statement - I: Every element of R — {1} is inveritble
Statement -lI: o is the identity element for *on R — {1}.
A. Statement -l is True Statement -l is True , Statement
-l is a correct explanation for Statement -I

B. Statement -l is True. Statement -l is True, Statement

-l is not a correct explanition for Statement -I


https://dl.doubtnut.com/l/_WCrFwcnJKDaz
https://dl.doubtnut.com/l/_Rdz8hxqQj1de

C. Statement -l is True, Statement -l is False.

D. Statement -l is False. Statement -ll is True.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Rdz8hxqQj1de

