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Binary Operations Ex 3.1 QI(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=1,8=1

= a+b-2=0e¢N

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

= #en andb® = 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 + 45 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
Itisgiven that, @ *5=2a+4-3
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 fne Z and n=1,2, =
Alzo, a=+=hb=ab

Lletae S andbe &
= abe =

For example &= Jandb=2
3 2

= 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
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Binary Operations Ex 3.2 Q1

We have,
a*b=lcm(ab) foralaben

(1)

Mow,
2+#4=lcm [2,4)=4
3»5=tcm [3,5 =15
1*6="fem [1,6) =6

(i)
Commutativity:
Leta be N then,
a*b=lcmfa b)
=lem(b,a)
=h+g

= g+h=h+z
* |5 commutative on M,

Associatvity.
Leta bce N then,
[a*b)*c=lcm(ab)+c
={c.m(4, b,c) -——{

and, ax*[b+c)=ax=lemfb c)
= I Yl = -——{ii)

From (i} and {ii)
[asb)+c=a*(b+c)

* |5 gssocialive on iV,
Binary Operations Ex 3.2 Q2
{in Clearly, by definition a*b=1=b*a , ¥abeN
Also, [a*b)*c=(1*c)=1
and a*b*cg={a*1)=1 vabcocenN
Hence, M is both associative and commutative,

(iij a*b=a+b=b+a=h*aj
2 2

which shows *is commutative,

[a+b]+c
Further, [a*b]*c={a+h]*c- 2 _a+b+ac
2 2 4

a+[b+DJ
b+c 2 Za+h+c a+b+2c
a*b*c)=a* = = #

2 2 2 4
Hence, * is not associative,




Binary Operations Ex 3.2 Q3

We have, binary operator * defined on A4 and is given by
grh=bforallabe 4

Commutativity: Let s, be 4 then
arh=hza=hb=*az

= gebh=h+g

*

is not commutative on A

Assodativity: Leta b,oce 4, then
[a*b)*c=b+*c=cC -——{i)

and, a+*[b*c)=a*c=c -——{i)

From (i) and {ii
[a*b)*c=a*[b*C)

Binary Operations Ex 3.2 Q4(i)

iz assodative on A

* 1

iz abinary operator on Z defined by g+ =a+b+ab for all 3,0 Z
Commutativity of "«";

Leta, be Z, then
a*h=g+h+ab=b+a+ha=b=*3z

a*rh=h+gz

Assodative of '+

Leta, be Z, then
[a*b]*c= [a+b+ab]*c=a+b+ab+c+ac+bc+abc

=g+b+c+ab+bo +ac +abc ———[i]

Again, a*fbrc)=a*[b+c+b)
=a+b+c+be+ab+ac +abe - ——{ii)

From i} & (i}, we get
[a+b)+c=ax[b+c)

* |5 commutative and associative on 2



Binary Operations Ex 3.2 Q4(ii)
Commutative:

Leta, be N, then
axb=2¥ 2% _pug

ash=Hh=*a
* s commutative on M
Associative:

Leta bce N, then
(@ b)re= 2w =270 —)

and, aw(bwc)=arzh -2+ ———{il)

From (i) & (i), we get
[axb)*c=a*[b*c)

* |5 not associatve on i
Binary Operations Ex 3.2 Q4(iii)
Commutativity:

Let g, be Q, then
da*rbh=a-bzbh-a=b=*a

arbh=h*g
= * iz not commutative on Q
Lssociative:

Leta b ce, then
[axbl*c=[a-bl*c=a-b-c -——{0)

and, a*{b*c}=a*{b—c]=a—b+c ———{ii]

From (i) & (i}, we get
[a*b)*c = ax(bxc)

* |5 Not associative on Q



Binary Operations Ex 3.2 Q4(iv)

Commutative:

Leta, b e Q, then

deb=a+b*=b+3 =be a
= geb=be a

e IS commutative on Q.
Associative:

Leta b, ceQ, then

{22 b)e c=(az+bz) e C =[.5~2+.":|2)2+-:2 ---)
and, ae{be c]:ae(az+bz)=az+[bz+cz)2 ———{ii}
Fram [|] & [ii],

[ae bleceae [bec)

¢ isnot associative on Q.
Binary Operations Ex 3.2 Q4(v)
Binary operation '=' defined on Q, given by 304 = Z—b forall a,b 2
Commutative:

Let 3,6« Q, then

= gob=Hoz
o is commutative on Q.
Associativity:

Let 3,6,c =@, then
La]

(pet)ec=(F)oc- 5 -

ao[boc]=au{b?c}=if (i)
From (i) & {ii) we get

[aob)oc =acfboc)

o' is assodative on Q.



Binary Operations Ex 3.2 Q4(vi)
Commutative:

Let 3, &= @, then

G+b=ab’#2bhs’=b+g
= G+h=h+3

# |5 not commutative on Q
Adssociativity:

Let 3,b,c e @, then

[a*b] xc = ab® *c = b’

= a*[b*c]=a*bcz=a{bcz)2

From (i} and {ii}
[a*b]*c;e a*[b*c]

* |5 not associative on Q
Binary Operations Ex 3.2 Q4(vii)
Commutativity:

Lets be Q, then
a+*h=a4+ab
b+g=b+ab

Fromm [l] 2 [ii]
avbh=ehb+*g

= * |5 not commutative on Q
Associatvity:

Leta, b e, then

[a+b)*c=(a+ab)*c=a+ab+ac+abc -——{i)

a*{brc)=a*{b+bc)
=a+ab+abc

From (i} and {ii)
[a+b)*c=a*(b*c)

= * |5 not associative on Q

——— i)



Binary Operations Ex 3.2 Q4(viii)
Commutativity: Leta be X, then
a+*rbh=a+b-7

=b+a-7
=h#*g3

= geh=pHh=*3

= * 5 commutatdve on &

Associativity: Leta, b,c e, then
[a*bl*c=[a+b-7)*c
=a+b-7+c -7
=a+b+c-17 ———m
and, a*[b*c]=a*[b+c—?]
=3+b+c-7-7
=a+b+c-17 - ——{ii)

From (i) & i)
[a*bl*c=ax[b*c)

= * |5 gssociative on A



Binary Operations Ex 3.2 Q4(ix)
Commutativity,
Leta,be & —{—1}, then

E b
a+h = *= =h=+*3
bE+1 a+1
= a+xh=zh=3
= + iz not commutative on R - {-1}

Associ ativity:
Let s, b,ce & - {—1} , then

{a*b]*c=[bi1]*c

E!
_b+1 el

o+l {b+1][c+1}

=Y a*{b*c}=a*[ b ]
c+1

3 _a{r:+1]
b +1_b+c+1
c+1

From {i} and (i}

[3#b)sc=ax(b+c)

= + s not associative on & - {=1}

Binary Operations Ex 3.2 Q4(x)

Corm m utativity:
Let 3,8« Q, then
a*h=agb+l=ba+l=h=*ga

= a+h=Hh+*3

= * |5 commutative on Q
Adssociativity:

Let 3,8, e, then

[axb)xc=(ab+1)#c

=3bc+c+1

a*[brc)=a={bc+1)

=agbc+a+1

From (i} and (i)

[3*b)*c=ax[b*c)

= * |5 not associative an Q.

e Si)



Binary Operations Ex 3.2 Q4(xi)

Commutativity:
Leta b e M, then

avh=a"2h*=h=+a

= a+rh=h*g

#' i not commutative on &

dssociativity:
Leta b, ce M, then

[3+b)+c= 3% we = {ab:]c =abe

arfprc)=axb’ = [a]b:

From (i) and {ii)
b 4 {a]-*‘
=[asb)*cfaxlb+c)

*

= iz not associative on M.

Binary Operations Ex 3.2 Q4(xii)
Commutativity:
Leta b e M, then

avbh=at=2b? bz

= a+rh=h*g

#' |5 not commutative on M

dssociativity:
Leta b, ce M, then

[a+b)+c= 3% wo = {ab:]c e

axfbrc)=axb’ = [a]b:

Fram (i) and {ii)
b 4 {a]-*‘

=[asb)rcfaxfb+c)

' s not associative on N

---{)

- - - {ii)



Binary Operations Ex 3.2 Q4(xiii)
Commutativity:

Let 3, &« Z then,
g+h=3-b=xh-a=hx*g3

= a+h=h+g
= * |5 not commutative on £

Adssociativity:
Leta b, c e 2, then
[a+b)*c=[(a-b)*c=(3-b-c)

2 axfbrc)=axfb-c)={(a-b+c)

From (i} & fii)

{a*b]*c#a*{b*c]

et *

iz hot associative on 2.
Binary Operations Ex 3.2 Q4(xiv)

Commutativity:
Let a, &« Q then,

= a+xh=h=*g
* |5 commutative on Q

Adssociativity:
Let 3,8, c e Q then,

{a*b}*c: ﬂ*c:ﬁ

4 16

and, a*[b*c:]:a*b_'::ﬁ
4 16

From (i) and {ii}
[a+b)sc=a=[b=c)

“' |5 associative on Q.

---{)
i)



Binary Operations Ex 3.2 Q4(xv)
Commutativity:
Let g, be Q then,

a#h= [a—bf =[b—a]2=b*a

= geh=pHh=*3

*

iz commutative on Q.

Associativity:
Let g, b, 0 e then,

{a*b}*c={a_bf*c=[{a_b}2_c]z

and, a*[b*c}=a*[b—c]2=[a—[b—c]2}2

From (i) and {ii}
[axb)*c = a*(b*c)

* |5 not associative on Q.

Binary Operations Ex 3.2 Q5

The binary operatar o defined on @ - {-1} is given by
gobh=a+b-abforallabeg- {—1}

Commutativity:

Leta,be @-{-1}, then

gob=a+b-ab=b+s-ba=Htoz

= goh=hosz

= o' s commutative on @ - {-1}.

Binary Operations Ex 3.2 Q6
The binary operator + defined on 2 and is given by
a*h=3a+7b

Commutativity: Let s, be Z, then
a*b=13+7b and
b+a=504+73

aerheh=*g

Hence, ' is not commutative on 2.

Binary Operations Ex 3.2 Q7



We have, * is a binary operator defined on Z is given by
g+*h=gh+1foral abs?

dssociativity: Let 3,b,ce 2, then
[a+b)*c=[ab+1)#C

=abc+c+1 ---{i)

and, a*[b*c] =a*[bc+1]

=ghc+a+1 ———{ii]
From (i) & (i)

[a+b)*c=ax(bsc)

Hence, %' is not associative on 2,

Binary Operations Ex 3.2 Q8

We have, set of real numbers except -1 and # is an operator given
by
a*b=a+b+ab forallabes=r-{-1]

NMow, ¥ a,bes
J*+bh=g+b+ab =5

cif a+b+ab=-1

= F+bfl+a)+1=0
= [2+1)(b+1) =0
= g=-lorb=-1

buta=-1andb=-1 (given)
F+b+ab=-1

= a+bh e forabe s

#' is a binary operator on &
Commutativity: Let 3, be 5

= g*rbh=g+b+ab=b+at+ha=Hb=*a
= arh=h#*g



and, axfb*c)=a+(b+c+bc)

=3+h+c+bHC+ab+ac +abo - - - fii)

From (i) and (i}
[3+b)*c=ax(b+c)

+' j5 gssociative on &,

Moy, [2*x]*3=?

= [2+X+2X]*3=?
= 2+ +Ex +3+0+3n+0x =7
= 11+12% =7
= 12% = -4
-4 -1
= N=— e
1z

Binary Operations Ex 3.2 Q9

The binary operatar + defined as

a-h

a*h = for all 3,5 = Q.

Mo,
Associativity: Let 3,8, =, then

a—.":,-_c
[a*b)*c= a_b*c= E
2 2
a=-hb-2e '
R -0
a_b—c
and, a#*fb*c)=ax - 2
2 2
2a-b+cC .
e --- i)

From (i) & {ii)

[2xb)*c=ax(brc)

Hence, ' is not associative an Q.

Binary Operations Ex 3.2 Q10



The binary operatar * defined as
g+bh=a+3b-4forall abe 7

[ iy,
Commutativity, Let a,be Z, then
g+h=353+3b-4=2b+33-4=hb=*3

= a+xh=zh=3

= !

is not commutative on 2.

dssociativity: Let a,b,c e Z, then
[a+bl+c=(a+3b-4)*c=a+3b-4+3c-4

=3+3bh+3c-8 ---{i)

and, a#+fb+c)=a+(b+3c-4)=a+3(b+3c-4)-4
=3+3h+9c-16 - - - {ii)

From (i) & (i)
[3+b)+c=ax(b+c)

+' |5 not associative on 2.

Hence,

Binary Operations Ex 3.2 Qi1
) be the set of rational numbers and * be abinary operation defined as

a*b=% forall g, & e Q)

Mow,
Assodativity: Leta, boce Q, then
ab abe .
[a+b) c=gre=—¢ -——{i)
and, a*[b*c]=a*§=ﬁ -——{ii}
= 25
From i} & fii)
[a*b)*c=ax{bxc)
= * |5 assodative on Q.

Binary Operations Ex 3.2 Q12



The binary operator * is defined as

a*b=$ for all a,be Q

M,
Associativity: Let g, boc e @, then
[a*b]*c=£*c=ﬁ
7 44
be abc
and, a=*[b+c)=a Ty
Frorm [:I:] & {ii]
[axb)*c=a*[b+c)
= ' g gesociative on Q.

Binary Operations Ex 3.2 Q13

The binary operator * defined as
a+b

a+h= forall a,be Q.
My,
Aszociativity: Leta, b,c e (), then
a+hb
a+5 F 3
gehl#c = H D =
(a+b) s 5
=a+b+2::
4
and, a*[b*c]=a*‘b+c
b+
a+
2
_2atb+c

4

From {i} & {ii)
[a+b)*c=a*(b*c)

Hence, ' is not associative on Q.



RD Sharma
Solutions
Class 12 Maths
Chapter 3
Ex 3.3



Binary Operations Ex 3.3 Q1
The binary operator + is defined on 7+
and is given by,

a+th=ag+bforalabelt

Lets <% and e= /T be the identity element with respect to *,
bvw identity property, we have,
S*e=c*3=3

U

F+e=a
g=10

I

Thus the required identity elementis 0.

Binary Operations Ex 3.3 Q2
LetR-{-1} be the set and * be a binary operator, given by
a*b=a+b+abforall absR-{-1}

Mo,
Letae R -{-1} ande e R—{-1} be the identity element with respect to *,

by identity property, we have,
a*¥e=g%3=23

= A+e+38=3
= efl+a)=0
= g=0 [-.-1+aae[]asaae—1:|

The required identity elementis Q.

Binary Operations Ex 3.3 Q3



We are given the binary operator * defined on 2 as
a*rh=g+b-CSforallabeq

Lete be the identity element with respect to +

Then, a*e=g*3=a [By identity property ]
= a+e-5=a4
= g=5

Hence, the required identity element with respect o + s 5,

Binary Operations Ex 3.3 Q4

The binary operator * is defined on 2, and is given by
a+h=a+b+2 for all 3, b = Z.

Let s e £ and e € £ be the identity element with respect to % then

F*e=g+*3=23 [By identity property ]
== I+e+2 =23
= g=-2e7

Hence, the identity element with respect to + is -2,
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Binary Operations Ex 3.4 Q1

Given,
grh=g4+b-_dforalabe 7

(0

Commutative: Leta,be 2, then

= d*bh=g+bh-d=bra—4d=Hb=a
= a*xh=h=*z
So, ' is commutative on Z.

Associativity: Let g, boce 2, then
[grb)rc=[a+b-4*c=a+b-4+c-4
=d+b+c-8 -—-fi}

and, a*(brc)=a+(b+c-4)=a+b+c-8 -——{ii)

From {i} & (i)
[a+b)*c=ax{b*c)

S0, '+ s associabve on Z.

(i}

Lete £ 7 be the identity element with respect fo *,

By identity property, we have
a*e=g+3=3 forallae £

= a+e—-4=27
= g=4

=0, e = 4 will be the identity elerment with respect to *

(i}

Let be 7 be the inverse elementofae 7

Then, a*xh=h*a=g

= a+h-4=p
= a+b-4=4 [e=4]
= b=8-7

Thus, b =8-a will be the inverse elementofa e Z.

Binary Operations Ex 3.4 Q2
Wie have,

¢5~=*<.IL‘J=3""%:J forall a,b e Qy

f



Commutative: Leta, be Qy, then

3ab  Sha
drb=—=—g=bra
= arbh=FHh=+g

So, '+ s commutative on Qg

Azsociativity: Leta, b,c e @y, then

[a+b)*c= 3D, .
=
=9&bc

Z5 -==()

and, a#fbwcy=ax

b N
0

From (i) & {ii)
[a*b)*c=ax(bxc)

So, '+ is assodiative on Qg

(i)
Lete e Oy be the identity element with respect fio * then
a*e=e*3=a foral asQ,

= 2
=

= £ =

Ll n

will be the identity element with respect to *,

(iif)
Let be @ be the inverse element of 2 £ g, then
arh=bh+a=g

3

Zgh=g
- 5
= Eab=E '.'E=E

= 3 3
= b= 2

24
b=22 is the inverse of a e g

24
Binary Operations Ex 3.4 Q3

We have,
a*b=a+b+ab foralla,beq-{-1}



(0

Commutativity: Let g, b Q- {—1}

= g+*rh=ag+b+ab=b+a+tha=Hb=*3
= g+h=h*3
= “' iz commutative on @ - {-1}

Associativity: Leta,h,ce Q- {—1} , then

= [2+b)+c=[a+b+ab)+c

=a+h+ab+c+ac+hbc +abe ---[i)
and, axfbxc)=ax{b+c+bc)

=a+h+c+bhc+ab+ac +abe - - - {ii)

From i} & i)
[2+8)+c=axfb+c)

= % |5 associative an @ - {—1}

(i)

Let & be identity element with respect to =,

By identity property,
a+*0=g=a%3 for all 3« Q—{—l}

= at+et+ae =4

= efl+al=0 =e=0 [1+3=0as3=-1]
e =0 is the identity element with respect to *

(i}

Let b be the inverse of 3 ¢ @ - {-1}

Then, a+*h=h+*a=eg [ is the identity element]
= atb+ab=g
= a+b+ab=0
= b{l+a)=-a
-3 =%+ 1, becauseif —2 = _1
= b= oo 1+a3 1+3
=a=1+53=1=10 Mot possible
b= is the inverse of 3 with respect to =+
1+2

Binary Operations Ex 3.4 Q4



We have,
[a.6) @ (c,d) = (ac,bo+d) for all {a,b),(c,d) e Ry xR

E:I}ummutatmw: Let [2,b), {c.d) € Ry x&, then

= (ab)o(ed)- (sobord) —--{)
and, [(c.d)o(a,b) = (ca,da+b) .
From (i) & {i)

(2.0} @ fc,d) = [c.d) @ (a,b)
= ‘@' is not commutative on By« 8.
Associativity: Let (a,8),[c,d),[e.f) € Bg= R, then

= {[a,b] o3 {a5 a‘]} afe, ) = (ac,bo+dY o (e, F)
= (ace, bos,de + ) ---{i}

snd, (5)oladole ) - (56) ol de + )
= [ace, bos + de + F) - - - {ii}



= [(2.6) @ (c.a)) @ (e, ) = (a.b) & [fe.d) @ fe, 1))
= '@' is associative on Ry x &,

(i)

Let [x,¥) e Ry xR be the identity element with respect to &, then

[a,b} (o) [ij] = [XJy] o) [a,b] = [a,b] far 4l [a,b] £ Ry %R

= [ax, bx +y) = [a,b)
=3 ax =3 and by +y = b
= w=1 andy =10

(1,0) will be the identity element with réspectto .

(i)
Let [CJG'} € R xR be theinverse of [aJ.b} s Rg=R, then
[a,b} o’ [c,a‘] = [c,a‘]@ [a,b] =g

= (ac,bc +d) = (1,0) [ g = [1,0]]
=5 ac=1landbc+d =0
=2 c=£ anda‘=—£

3 a

[LJ—EJ will be the inverse of {a,5).
a a

Binary Operations Ex 3.4 Q5



We have,

a*b=? for all 3,8 Q4

()

Commutativity: Let 3,6 = Qp, then

= a*b=ﬂ=b—a=b*a
2 2
= a+xrh=h#+3

I*I

Hence, is commutative on Q.

Associativity: Let a,b,c @, then

b ahc '

b =8 a2 2P o
= [z+b]+c - * n (i)
b abc y

d, b = = -
an g#fbec)=ax > n (i)

From {i} & i)
[a+b)rc=g+(b*c)

= # |5 associative on Qp.

(i)

Let e & Qy be the identity element with respect to #.

By identity property, we hawve,
g*e=g+3=3for allaQ,

Thus, the required identity elementis 2.

(i)

Let & = Qy be the inverse of 2 € @, with respect to +, then,

axbh=hrxa=g for all 3@y

ah ah
= — =8 — =2
2 2
::>.":,|=i
3

Thus, b= 4 is the inverse of 3 with respect to =+,
E

Binary Operations Ex 3.4 Q6



We have,
F*b=a+b-ab forall a,ber - {+1}

(0

Commutative: Leta, be & - {+1} ., then,

= a+xh=g+bh-ab=b+a-ba=h=*3
= a+xh=h=3
So, '+' is commutative on & - {+1},

Associativity: Let 3,b,c e 2 —{+1}, thean
[a*b]*c= {a+b—ab]*c
=a+b-ab+c-ac-hbo+abc

=a+h+c-ah-ac-bc+abe ———{i]

and, ax(brc)=a+[b+c-be)

=a+h+c-bc-ab-ac+abe ———[ii]

From (i} & {ii)
[2+b)*c=ax(b+c)

So, '+' is associative on & - {+1},

(i)
Lete e R - {+1} be theidentity element with respectto # then

S+ =g+3=5 for allaeR—{+1}

= S+Ee-g8 =4
= efl-a)=0
= e=10 [-.-a#l:l—a;etl]

g =0 will be the identity element with respect to =,

(il
Let be & - {1} be the inverse element of 3 & - {1}, then
g*h=h+3=28

= a+h-3h=10 [e=0]
= bfi-a)=-a
. -3
sif =1
5 1-2
= .":,u-l =1 =-3=1-2 =1=10
-a .
Mot possible
b= is the inverse of @ e & - {1} with respect to ».

1-23



Binary Operations Ex 3.4 Q7
We have,
(3,6) +[c,d) = (ac, bd) for all {a,b),[c,d) e A

(i
Let {3,b),[c,d) e A, then
[2,6) +[c,d) = (ac, ba)
= [ca,db) [vac=ca and bd = ab]
- (o) (a8}

= {a,b] *[c,a‘} = {c, a‘] *[a,b}

So, '*' iz commutative on 4

Associativity: Let [a,b),(c.d),[e,f) e 4, then

= {[a,b] *[c,a‘” +[e,f) = (ac, ba) * [e, F)
= [ace, bdf) - - -{i}

and, EX) *{[c,a‘] *[e,f]} = [a,b) * [ce, df)

= [a-:ej.bd;"'] & —[ii}
From (i} & (i)
= ({2 6) *({c.a)) xfe.f) = (2.b)  (fc.d) * &. 7))

So, '*' iz associative on 4.

(i)

Let {x,¥) e A be the identity element with respect to +.
[2,6)+[x,y) =[x, ¥)*(a,b) = [a,b) for all {a,6)<4
= [2¢,by) = (a,b)

ax =zand by =5
x=1 andy=1

by

{lJ 1] will be the identity element

(i)
Let [c,d) € A be the inverse of {a,b)< 4, then
[2.6)+[c,d)=[c.d)+[a.b)=2

= [ac.bad) = {1,1) [e=(L1}]
= ac=1andbd =1

1 1
= c=— andd==

e &



[é,%] will be the inverse of (3,b) with respect to *,

Binary Operations Ex 3.4 Q8

The binary operation * on N is defined as:

3*b=HCF. ofaand b

It is known that:

H.C.F.ofaand b = H.C.F. of b and 3, a, b e N.
Therefore,a* b =5b8%2

Thus, the operation * is commutative.

Fora, b, c e N, we have:

(a*b)*c=(H.CF.ofaand b) *c=H.C.F. of 3, b, and ¢
a *(b* c)= a3 *(H.C.F. of b and ¢) = H.C.F. of 3, b, and ¢
Therefore, (2 * b)) *c=a* (b *c)

Thus, the operation * is associative.

Mow, an element e € N will be the identity for the operation
*fa*e=a=8e%a % aeN.

But this relation is not true for any 2 € N.

Thus, the operation * does not have any identity in N.
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Chapter 6 Determinants Ex 6.5 Q1
1 1 -2
Here D=2 1 -3
5 4 -9
1(3)-1(-3)-2(3)
=3+3-6
=0
Since D =0, so the system has infinite solutions:
Now let z = k,

X+y =2k
2x +y =3k
Solving there equations by cramer's Rule
2k 1
X=i=’3k 1=i=k
D 11 -1
:
1 2k
% =ﬁ=@=i=k
D 11 -1
o

thus, we havex =&,y =k, z =k
and there values satisfy eq.(3)
Hencex =k,y=k,z=k

Chapter 6 Determinants Ex 6.5 Q2
2 3 4
Here O =1 1 1
2 -1 3
2(4)-3(1)+4(-3)
8-3-7
=-2
#0
So, the given system of equations has only the trivial solutionsi.ex =0=y =z



Hencex =0

y =0
z=0
Chapter 6 Determinants Ex 6.5 Q3
3 1 1
Here D=1 -4 3
2 5 -2
=3(8-15)-1(-2 - 6) +1(13)
=-21+8+13
=0

So, the system has infinite solutiens:
Let z = &,

50, IN+y ==k
X -4y = -3k
Now,
-k 1
Dy |-3k -4 7k
N = e = . =
O 3 1 -13
1 -4
7 -k
Fiss 1 -3k _ 8K
Y=5 "% 1] -1
1 -4
-7k 8k
X=—,y=—,2z=k
13 13

and there values satisfy eq.(3)
Hence x = -7k,y =8k, z = 13K

Chapter 6 Determinants Ex 6.5 Q4
24 -2 3

D=1 1 2
2 0 2



=32°+24-8-621

=22°-41-8
which is satisfied by 2 =2 [ for non-trivial solutions 2 = 2]
Now Letz=&,
4x -2y = -3k
X+ 2y = -3k
- 3k -2‘
D -2k 2 -10k
X=Fi= a2 " 10 F
:
4 -3k
Dy ‘1 —2.f<‘ -5k -k
y =t =S e—— — =

Hence solution is x = <&,y =%,z=k
Chapter 6 Determinants Ex 6.5 Q5
(a—l] -1 -1
bp=| -1 (b-1 -1
-1 -1 {c—l)

Now for non-trivial solution, 2 =0
U={a-l)[[b-l){c-1}-1:|+1[-c+,1/-1’:|-[x'+b—,1/]
0=(a-1)[bc-b-c+¥-{]-c-b
O=abc-ab-ac+F+eg-a-§
ab+bc+ ac = abc

Hence proved



