RD Sharma
Solutions
Class 12 Maths
Chapter 3
Ex 3.1



Binary Operations Ex 3.1 Q1(i)
We have,

a*b=a" foralla,beN

LetaeN andbe W

= & enN
= a*beN

The operation * defines a binary operation on &



Binary Operations Ex 3.1 Q1(ii)
We have,

gob =3 for all a,bhe s

Letae Z and b e =

= F ez = goheg 7

For example, if a==2, b=-2
_= 1

= a"’=2 =ZEZ

The operation 'o' does not define a hinary operation on 2.
Binary Operations Ex 3.1 Q1(iii)
e have,

g*b=g+b-2forallabeN

Letae N andbe N

Then, a+b-2¢N foralla,beM
= arbel

For example a=1, b=1

= a+b-2=0eN

The operation * does not define a binary operation on i
Binary Operations Ex 3.1 Q1(iv)
We have,

&= {1,2,3,4,5}

and, 2w, b =Remainder when ab is divided by &
LetaeS and b e 5

= ax,hes foralabes

For example, a=2, h=13

= 2%, 3 =Remainder when 6 isdivided by 6 =0¢ &

%, does not define a binary oparation on &



Binary Operations Ex 3.1 Q1(v)
We have,
5= {D,I,E,S, 4,5}

and 2t b a+h ifa+b i
! 8% la+b-6; ifa+bzb

Letaef and b =8 such thata+b <6

Then a+.,b=a+bed [ a+b<6=0,1234,5]

Letae S and b5 such thata+b = 6

Then a+.b=a+b-6e8 [vifa+b2z6 then a+b-620=0,1,234,5]
I+ be & forabe s

+, defines a binary oparation on &

Binary Operations Ex 3.1 Q1(vi)
We have,

aoh=3"4+h? farall g, be N

Letae M and b e M

= Fenandb® e N
= A en
= gobh e

Thus, the operation 'o' defines a binary relation on &
Binary Operations Ex 3.1 Q1(vii)
We have,
a-1
+1

a+*h =

for all 3,6

Letz=Q and bheQ

a-1
+1
= a+xhe) foralla, be

Then g ) forb = -1

Thus, the operation # does not define a binary operation an

Binary Operations Ex 3.1 Q2



(i)On Z7, *isdefinedby 2 * b =3 — b.
It is not a binary operation as the image of (1, 2} under *is1*2 =1 -2

=—1& 2z

(i) On Z*, * is defined by 2 * b = ab.
It is seen that for each a, b € Z7, there is a unique element abin Z*.

This means that * carries each pair (3, b) to a unique element 3 * b = ab in Z*.
Therefore, *is a binary operation.

(ii) On R, * is defined by a * b = ab?.
It is seen that for each 3, b £ R, there is a unique element ab? in R.

This means that * carries each pair (3, b) to a unique element 2 * b = ab%in R.
Therefore, *is a binary operation.

(iv) On Z*, * is defined by 2 * b = |2 — b].
It is seen that for each 3, b € Z*, there is a unique element |a — b| In Z*,

This means that * carries each pair (3, b) to a unique element 3 * b =
la — B| in Z*,
Therefore, *is a binary operation.

(v)On Z*, * is defined by 2 * b = a.
* carries each pair (2, b) to a unique elementa * b =ain Z*,
Therefore, *is a binary operation.

(wi) on R, *|5defnedbya*h—a+4b
it is seen that for each element a, b € R, there is unique element a + a5 in R
This means that * carries each pair {(a, b) to a unique element a * b =

a+ 4h2|n E.

Therefore, * is a binary operation.

Binary Operations Ex 3.1 Q3
It iz given that, @ *5=2a+5-3
Now
F¥4=2x3+4-3
=10-3

7

Binary Operations Ex 3.1 Q4

The operation * on the set A = {1, 2, 3, 4, 5} is defined as
a*b=LCM ofaandb.

2*3 = L.C.Mof 2 and 3 = 6. But 6 does not belong to the given set.

=%

Hence, the given operation * is not a binary operation.

Binary Operations Ex 3.1 Q5

We have,
5= {a, b,r:}

Wiz know that the total number of binary operation on a set & with 1 element

is

= Total number of binary operation on 5={abc) = o

Binary Operations Ex 3.1 Q6
We hawe,
- {2t}

The total number of binary operation on 5= {&,56} in 22 _ 2% 18



Binary Operations Ex 3.1 Q7
Wie have,

M={[g ﬂ: a,beR—{O}} and

A+B= A8 forall A Be M

LetA=[g ﬂeMandE=[g g}em

0 8] 8]
how, AB:[; ng cf}[aoc m}
Fef, belR celR Bde R
= ace R andbd e R
[ag b[:;']EM
= A+ B e M

Thus, the operater * difines a binary operation on i

Binary Operations Ex 3.1 Q8
& = ==t of rational numbers of the form ? where e Z andn=1,23
Alzo, a=+=hb=ab

Lletae S andbe &
= abe =

For example &= Jandb=2
3 z

= ab=EES
)

a»hes

Hence, the operater * does not define a binary operation on &

Binary Operations Ex 3.1 Q9

It is given that, a*b=2a + b

[ [mRtTy
(2*3 =2X 2 + 3
= 4+ 3
= 7
(2*N*4 =TF*4 =2 » 7 + 4
=14+ 4
=18

Binary Operations Ex 3.1 Q10

It is given that, a*b = LCM (a, b)
Mo

E*7 = LCM (5, 73
3k





