Q1

Ex 2.1

By the definition of equality of ordered pairs

(21 5-2)- ¢
3 3 3

= 5
= —+1=—
3 3
e E:E_l
3 3
2 Eb-3
e - = -
3 3
I 2
= —_= —
3 3
= 3=72

and

and

and

and

and

E

By the definition of equality of ordered pairs

[ +1,1) =[3.v - 2)

and
and
and
and

l=y-2
142 =y

I=4
y=3

[x,-1) e {[a,b]:b = 2.5-—3}

-1=2=x-3 and

=5 X¥+1=73
=5 ¥=3-1
=3 =2
=% N=2
Q2

We have,

and,

—

= -1=25-3
= 3-1=2x5
= 2 =2x
= =1

and
and
and
and

[SJy]e{{ajb]:b= 2&—3}

¥=2xE-3
w=10-3
W=7
=7

Y= T



Q3

We have,
3+h =25
= a=5-h

b=0=a3=5-0=5,
h=3=53=5-3=2
b=6H=a3=5-06=-1,

Hence, the required set of ordered pairs [a,b) is {{— 1,6],[2,3]45,0]}

Q4
WeE haws,
a={2,+ 69
and, D0e={+6,1827

Mow = b stands for s divides &', For the elaments of tha g ven setz, we find
that 2 /4, 2/€, 2418 5415, O/18 and 0 /27

{[:2 4]. ;:2115]J [:2J 1[}. ;:EujlliljJ [:9. 1III], [:'EIJE?]:- g7e th= recuired set of ardered pairs {EJD}.

Q5

We hawve,
A= {1, 2} and & = {1,3}

Mow, Ax8={1,2}x{1,3}
-{11, (1L3), 21), (2,9)
and, &xA={1,3}x{1,2]

-{L1, (12), (31), (3.2))



Q6

We have,
A=1{1,2,3} and 8 = {3, 4}
Ax8 ={1,2,3} {3, 4}

-{{13), (L4 (23), 2.4, (33), (3.4)
In order to represent A =& graphically, we follow the following steps:

[a] Draw twomutually perpendicular line one harizontal and other vertical.

[b] On the haorizontal line represent the element of set 4 and on the vertical

line represent the elements of set &,

[l::] Craw vertical dotted lines through points representing elements of 4 on
horizontal line and horizontal lines through points representing elements
of 8 on the vertical line points of intersection of these lines will represent
A=E graphically.

B
ry
(1.4 (2.4) (3.4)
4 WA .. sk *
L33! (23) {33
3 S-S i e ..?.... i l’
2
< ; » A
1 4 1 2 3 4
_2 e
W




Q7

e have,
#={.23) and & =[2 4}
s x8={12,3 =<[2,1}
={[1,2], =4, (2.2). {2.4]. {3.2). {g,.».}}}

8 xd={2 4] 1,23
={ie1), (2. (29), 4] (3.2, (a3

1

Axd=1Lz2 3 ={ 2 3
={n, fn2l (L3). (21, 2], (3] B (323 @)

8wl - {28 4 xl2, 4
-z (i) (e bl
and, [AxA)n (8 <4)
={{La). () fzz) (24 (32), Bladfeg) (22 (23, (4 (w2). (<3

- {2 2)

= (axe)ale <= {zu).
Q8

We have,

n(A)=5andn(&)=4
Wha kenmwe that, if 4 20 & Are twn finite sebs, then n |:.-f-1 " E:| = n|:,-‘-l:| ® n(ﬂj

n{Ax%8)=5x4=20
M o,
N[(Ax8)n (Ex A]=3x3=9 [+ 4 and & have 3 elements in common]



Q9

Let {3,8) be an arbitrary element of (A x8)~ (8 x A). Then,
{a,b]e [:.-4 xB]ﬁ[:S x.-fl:]

[a,b]e A B and [a,b}eﬁxﬂ

(3 Aand b e8) and [s<8 and b e A)

[3cAandacs) and [beA andbe8)
ged~B and bed~8

SR ISR TR |

Hence, the sets 4 x& and & = A have an element in comon iff the sets 4 and &
have an element in commaon,

Q10

since {x,1), {v.2), [z.1) are elements of A <8, Therefore, x, v, ze 4 and 1,2 € 8
Itis given that nf{4) =3 and nf8) = 2

¥, v, zeA andn(A)=3
— A={x,y, z}

1,2 & and n[8]=2
= g={13.

Qi1
We have,
A=1{1,234
and, & = {[a,b] =3e A, be 4, adivides b}

Moo,
a/b stands for 's divides &', For the elements of the given sets, we
find that L/1, 1/2, 1/3, 1/4, 272, 3/3and4/4

ey, (L2, (13) (14) 22), 24 B3 (49



Q12

We have,
A=[-11}
Awxd-{-1,1 ={-1,1}

Ly, Ly, ey ()

AxAxa={ ua]={f 1 1), { 11} [& 1) [u1]
={j-1.-1-1), [~1-11, {-11,-1), {-1,.1), {1-1.-1], fL-1,1}, {LL-1), (LL1}}

Q13
(i} False,
If # = {m,n} and Q = {n,m},
Then,
Doy ={[m,n]1 [rum), [maon], [n,m]}
i) False,
If A and & are non-empty sets, then A& is a non-empty set of ordered
pairs(x,y) such thatx e 4 and y < 8,
i} True
Qil4
We have,

.-4—{12}
A= A= {JEX{ }

1
={(na) (L) (2.9, (22)

AzAx A={121={(11, (12), [21), (22)}
={iLLy, (LL2), 121, (L22), =11, (2Lu2), (22,1, (22:2)}



Q15

YWe have,
A={1,24} and & = {1,2,3}
.-4x5={1,2,4}x{1,2,3}
={(L1), (1), 13, 21, (22). (23, (41, (42), (43)

Hence, we represent 4 on the harizontal line and & on vertical line,

Graphical representation of A= & is as shown below:

B
)
d_.
- S B e o *
1,3 (23): 5 78
i e e .
(128 (22 (4.2}
________ i__,._,__,.,._,__,_
. o ;"1]5 (4,1]
; ; > A
o 1 2 3 4




W have,
A={124 and 8 ={1,2,3}
BxA=1{123}={12,4

={{11), (12), (L4, (21, (22), (24, 3.1, (32), (3.4)]
Hence, we represent & on the horizontal line and 4 on vertical line,

Graphical representation of 8= A is as shown below:

A 4
il REEEE Ty

2 (L4} (2,4} (3.4)
g1
r B ISR S

(1,2} (2,2} (3.2)
o L, P

(1.1} (2,1) {3.1)

I- ; f f > B
of 1 2 3 4
We have,

H={1,2,4}

Ax A={1,2,4}%{12,4)
-{iny), (12) (L4, 2, 22, 24, (90, (42), (+4)

Graphical representation of 4= A is shown below:

A
&
‘1 ._-'!-]:.:-i-i‘i.‘" (2 :|' 4 JL:II.
3 | .
2 __......."........:'.....................-
11,.”5 [.?..:':I: (4,2
SR . ........ e .
(L1 (2.1 b
; ;‘ t > A
1 2 3 4




We have,
8= {LEJE}
Ex8=1123={12 3]

{51 (52) (13, 21, 22, 23), (31, (3.2), (3.3)

Graphical representation of & = & is shown below:

o
|1.2>§ (2.2} (3,2);

1 | (L) [2.15;' (3,1):




Ex 2.2

Q1

We have,
A= { 3} ={3 4} and < ={4,5,E|}
Ax8=11273]x={3,4

={(13), (L4, (23). (24, (33), (3.4}

and, BxC={34={4,50]
{34, (33), 38), (44, (49), (46)

|:.-4><B:|H|:B><C:|={314}.

Q2
Wa have,
A=12,3}, 8={45} andC =56}
Bu C={45 U586
={4,5,6}
Ax (B ) =1{2,3]={4,5,6]
={{24): (25) (28), B4 (39 (B8}
g R
En C={45 n{36 ={3]
Ax (B ) =123} = {5
-{(25). (25)
M o,
Ax 8 ={2,3} = {4,5]
-{{24), (25, (3.4, E5)
and, AxC=1{2,3}x{5 6]
-{{2:5), (28), (39, (3.8}

Lo [AxBlu[AxC) ={(2,4), (2,9), (26), (34, (3.5, (3.6}



Q3

e have,

A={1,2,3}, 8={4} andC ={5}

EuC={4ui{5={45

Ax [BuC]=11,2,3 = {4,5]
=  Ax(Buc)={{L4, (LI, (24, (25, (34, (39 (i)
M e

Ax B = 23}><{4}

and, AxC={1,2,3={g

.50, (35}
(4% Byw (AxC)={(L.4), (24, (349} -{(L5), (25), (35}
= [.ﬂxﬂ:'ju[.-qxc:]={|:lj4:lj (1L,5), [24), (25, [3.4), (315)} -=- [ii)

From equation(i] and(ii), we get
.-4><[.5qu=[.-4><8)&.1[.-4ij

Hence verified,

YWe have,
A={1,23}, 8={4} and C ={5}
BnC ={4nriS=¢
Ax (B C)={1,2,3}xg
= Ax[BraC)=¢ ]
i Fwi T
.-4><5={1,2,3}x{4}
={L4, 24, (34
and, A= C=1{1,2,3]={5]
={(13), (25), (3,5)}
(A=8)n (A= c)={{L4), (24, (E&49~{L), (25, (3.5}
= (A= 8)r [A= C)=¢ ---{ii)

From equation (i) and equation(ii], we get
A [Eﬁ Cj= [Hxﬂjﬁ [.ﬂx C:]

Hence verified.



A={123}, 8={4} andC={5}
8 -C =14
Ax[B-C)={1,2,3}= {4
tiy Ax[a—c)={(1 4), [2,4), (3,4)} (i}
[ D,

.-4><B={1J213}x{4}

={L4). 24, 34

and, AxC ={1,2,3}x{5}
={(L5), (25). (3.5)}
1,

(AxB)-(Axc)={(L 4, [24), (3.4) - i)

Frorm equatin:nn(i] and equatiun(ii], we get
A x IZS—C:|= (HXE]—(.AXC:]

Hence verified.

Q4

We have,
A= {LE}J E = {LEJ314}J GC= {516} and & = {SJEuJFJEI}
ExD= {11213,4}><{51E|1?JEI}

[115:“ [ljﬁj, [1,?]1 [1,8], [E,SJJ [2,6:], [EJFJ, [EJB],

[3,5], [B,EJJ [31?:], [HJBJ, [435:], [4JE|:|, [4,?], [-438]

and, AxC=(1,2)x(5,6)

={(15), (18), (2.9), (28}

Clearly from eguation [|j and equaticun[iij, we get
A= cB=D

Hence verified.



We have,
A={12}, B={1,23,4, ¢ ={56} and D = [5,6,7,8}

B =1{1,2,3 4} n{56} =4

AX[BHC1|={112}X;§=;§ --—[ij
[ e,
A= 5={12} {1234}
={(x9, c 13 (14, 21, (23, (23, (2.4}
and, A=C = {1 2} { }
={{L5 . (25), (2.8)]
(A= 8] [Ax C] (i}

From equatan [I:l and equatin:un[iijJ we get
Az (Bﬁ Cj= |:.-4>< Ejﬁ |:.-4>< Cj

Hence verified.



Q5

Siven:
A={1,23}.B={3, 4and C={4, 5, 6}

MA=(BNC)
Now,

(Bncy={4

SAXBNC)={(1,4), (2 4), (3, 4))

(i (A=B)MN(AxC)

Mow,

(AxB)={(1,3), (1, 4) (2. 3) (2. 4), (3, 3), (3, 4)}

And,

(AxCI={(1,4). (1. 8). (1.86), {2, 4), (2, 5), (2, B), (3. 4), (3, 8}, (3. 6)}
SAxBINAxCY={(1.4). (2. 4), (3, 4))

{ilAx(BuC)

MNow,

(BuC)={3 4 5, 6}

SAXBUC) ST S3). (1.4) (L8) (L8102, 3), (2.4, [2:0): (2:86).13. 3). (3.-4). (3.58). {3
B}

(V) (AxB)u (AxC)

MNow,

(AxBYy={(1,3), (1, 4),(2.3). (2, 4), (3, 3), (3, 41}

And,

(Ax CY={(1,4), (1.8). (1.86), (2. 4), (2, ), (2. B), (3. 4}, (3, T}, (3. 6]}
SAXBIuAXC)={(1.3) (1.4), (1, 8). (1. 6), (2. 3), (2.4), {2, 5), (2. 6), (3, 3), (3. 4), (3.
5), (3. 6)}



Q6

Let (a,6) be an arbitrary element of (4w 8)=C. Then,

{a,b]e[ﬂuﬂ]xc

aeAwBandbe C [By defination]
[zedoraes) andbesC [By defination]
[zedandbeC) or [3e8 andbe C)

[a,b]eﬂxc ar {a,b]eﬁxc

[a,b]e{ﬂ xC]u{E xC:]

{a,b]e[ﬂuﬁ]xc

[:a,.b:]e[:ﬂ xC]u{S xC:]

[HUS]XC -;[:.-4 xC]u{S xC:] --—{i:]

- | | |
S

in, let {x,y) be an arbitrary element of (A =xC)w (8 xC), Then,
{X,y}e {.-4 xC]u[E xC‘}

[#,¥)= AxC ar [x,¥) e BxC
xedandy e ar xeBandyeC
[ € Aarxe&) and yeC
xeAus and yeC

{X,y}e {.-4 uB]xC

{X,y}e {.-4 xC]u[E xC‘}

{X,y}e {.-4 uB]xC

[AxClufe=C) c[AwB)xC =fii

| R

Using equationfi} and equation(ii}, we get

{AuB]xC={H—]xC}u[BxC]

Hence proved,



Let {3,6) be an arbitrary element of {4 ~ 8] =xC. Then,

{a,b]e [:r‘-] {"13] =C

ged~8 andbe
[zed anda<8) and he [By defination]
[zeA and b eC) and 28 andbeC)

[ajb]EAxC aﬂd{ajb]-&.ﬂxc

[ajb:le {.-’-1 xC‘].ﬂ.[B ::-cC']

[ajb:le {.-’-1 (“.E}XC

[a,b]e {.-4 xC‘].ﬂ.[B ::-cC']

[.-4('\5})('2 -;[AXC]A[SXC] ———[i]

L | | | VO U A

Let {x,¥) bean arbitrary element of (AxC)n (8 xC). Then,
[X,y]E[AxC]ﬁ[:SxC]

[x,v)e AxC and f[x,v)e&xC [By defination]
[xeAandyeC) and ([xe8andyeC)

[« € A and x  8) and yeC

NeAnB and yeC

[X,y]e{.ﬂmﬂ]xc

[X,y]e{.ﬂxﬂ]m[ﬂx@]

[X,y]e{.ﬂmﬂ]xc

[AxC)n (B8 =xC) c(AnB)=xC - {ii}

S | R (| S (S VO

Using equation i} and equation (i}, we get

[ArmB)xC=[AxC)n (B xC)



Q7

Let (a,6) be an arbitrary element of Ax 8, then,

[ajb:]e.-qxﬂ
= aA and bHe8
[ e,

[ajb}EAxB
= [ajb]ECxD
= geCand be D

gaed =ae’
= Aoz
and,

beB =heD
= g D

Herce, proved

[ Ax8 cCOxD]
- fii)
[USing[i] and[ii]]



Ex 2.3

Q1
(i} we have,

A= {11213} and & = {-4-15J Ei}

{[1,6], [3.4], {5,2]} is not a relation from A to 8 as itis not a subset of A <8,
(i} we have,

A = {1,2,3} and & = {4,5, El}

{[1,5], (z.8), [3.4), {3 Eu]} is asubset of 4 =&, soitis a relation from A to 8.
(i} we have,

A=1{1,2,3} and & = {4,5, 6}

{[4, 2], [4.3]), [:5,1]} is not a relation from A to 8 as it is not a subset of 4 <&,
[iv) we have,

A=1{1,2,3} and & = {4,5, 6}

Ax8 is arelation from 4 to &,
Q2
e Fidve,

A={2,3,1,8 and & = {2 6,7,13}
[1is given that [x,v)e & =5 = elatively 2ime oy
@ e o ?en, 2726 [B10)en (A5 e (17, [52)ch, and 57 el

Thius,
R-{i£3) B2, (7). P9, (13, (17 (59 (57

Clearly, Domain[R) - {53, 4, £} a1d Ranga - {2,720},



Q3

Ve hidwa,

A=i_2, 3,43 T Ais the cetof fits: five nataral numast

It iz giver that & ke a r=lation on A d=fined 35[;«._'.-'] R — S

Fnr the rlaments ©f "he given s3ts 4 a0 £, we find thar
l=1, 17 lc3 l<d |c8 =5 53 ?<d, 7435 3=3 3¢4 3¢5, 4=4 4¢3 andl&=F5

il

i~ =R [L2)ec, (LN =8 (LH=R, [L5 =8 [2,2)28 2,3=5, [2,4]=3, 3,545
(AZ)=8 (D&, 2528 (4= (408 and (L0 =A

Thi.=,
M_<],|’|_'-11:J, (La), 123), 154, LE (22, (2], (24 23510 (23, (5] 138, T
e (hbias Bl

A0

v

o (2 (32, (4 Qs 22 (32, (=2) 0520 (3.3 (4.3, (53, 44
A -2
L (57, (5,8 |

(i’ Dnmah{ﬂ'ﬂ-q,aa,+51
ﬂij ran3c [.’2] - {]._ a3 1,5}



Q4

(1) e have,
a-{12), (13) 23, B2) (56)
= et-{2Y), B1), (32, 23) (6:5)

(ii) we have,
E={lxy)ix.yeNx+2y=8]
Mo,
x¥4+2y=8
= W=8-2¢

Putting ¥ = 1,2,3 we get x = 6, 4,2 respechvely,

Fory =4, wegety =0eM Alsoforvs4 xaM

2={(51), (+2), (23
Thus,

gt .-{[1,:5}. (2.4), {3.2)
= et ={(3,2), (2,4), (16

i) We have,

& is arelation from (11,12,13} to {B,ln,lz,} defined by y = -3
0w,

¥=xk-3
Putting x =11,12,13 we get v = 8,9, 10 respectively

= (11,8)eR, (12,9) ¢ R and (13,10)eR
Thus,

R ={(11,8), (13.10}
= at={(g11), (10,13}



Q5

(Y wehave,
M Qe

Putting w = 1, £, 2 we getx =2 4,0 respectively,

R={2.1), (+2), (53]

[i} e have,
Itis giver thatrelation 8 on the sat {12,3,4,56,7) defred by [r,v) e ® = x is relatively

finme tnoy.

(2.3]er, (2.5, [27)=Rr, (3,2)er, [3.4)er, [35)er, [37)cr, [#3)=r, [(+5)er,
[«7)=8, [52]=R, [53]=8, (5,4 =R, [58)=2 [57)=2, [65)<2, [67)=R, [72)=¢”,
(7.3)e 8. [7.4)e R, [7.5)eR and [7.6)e 2.

Thus,
23, @5), @7, B2 (34 (9. BT (43 (95, (7)) EE-EL}
(53). {5.4), (5.6). (5.7). (6.5), {6.7). (7.2). (7.3). {7.4), (7.5), (7.6)

[i1) We have,

24 +3¥y =12

= 2o =12 - 3
= o
=

FPutting y = 3,2, 4 we cetx - 6,.3,0 respectively.

For y = 1 3,5,6,7,8,9,10, x € given set

A={e.0). (2.2). (0.4)}
={/0.%). (3.2), (e,0)}
{iv) we ha;r:a, T
A= (5,6,7,8) and & = (10,12,15,16,18)

Mo,
a/b stands for 's dividas &', For the elements of the given set 4 and &,
we find that 5 /10, §/15, 6 /12, 6/18 and 8/16
[s.10) =&, [5,15) =&, (6,12) =R, [6,18) =&, and {El,l&] R

Thus,

R-{{E,ll]], (5.15), (6.12), [6.18), {5,15}}



Q6

We have,
[r.p)epre=x+2p =8

MNow,
K+2y =8
= N omB-2y
FPutting ¥ = 1,2, 3, wa getx = 6,4,2 respectively

For v =4, wagetx =02

Alsa, fory =4, x e N

e={f6,1). (42). (22)

Thus,
et = {e), (29), (3.2)
=  R'={(32), @4, (L6}

Q7

We have,
A={35, &={711
and, R={[{ab)ia=A b a-bis odd]

For the elaments of the given sets 4 and &, we find that
JaT ==t 3=ll==B 5=-F==2and 5-11=-=6

[3.7)2R, (3.11)er, [57)eR and [5,11)eR,

Thus, & is an empty relation from A4 into &,



Q8

We have,
A={1,2} and &8 ={3,4}

n{A)=2 and n(B)=2
= nlA)=nfB)=2x2=4

Q9

= n(Ax8) =4 [ (A x8) = n(a)xn(z]]

"y = a5 - b
So, there are 2* w 16 relations fram A to 8. nixj = n{ﬁ

= Total number of relations = 2%
() wehavs,

2= {{x,x +5):ix e {n,1,2,3,4_5}}

For the elements of the givan sets, we find that
£ ={fo,5), (L6), (7). (3.8), (49), (510

Clearly, Domain(R) = {0,1,2,3,4,5 and Range(R)={5,6,7,8,9,10}
(i} we have,
R o= [{X.x:’} tx is 3 prime number less than lI:I]

For the elements of the given sets, we find that
¥=2,35,7

(2,8)eR, (3,27)eR, (5125)«R and (7,343)e R
= r-{28), (.27), (.125), (7,343)

Clearly, Domain(R) ={2,3,5,7} and Range(Rr} = {8, 27,125,343}



Q10

[i) we have,
R={{ab)iaeN, a<s b=4]
= a=1234andb=4

Thus, & -{{1;4]| [2:4), (3.4), {414}}

Clearly, bomain(g)=1{1,2,3,4} and Range(?)={4}

[iil We have,
s={{ab)ib=p-1 a=z and |5 =3}
i Gwe3, =2 -170 1 Z 3

For a==3,=2,=-1,01,2,3 wa get
b=4,321,01,2 raspactvaly

Thus, s:{[—3.4], (-2,3), {-1.2), (0.4, {2.1), (3.2)}

Domain{g) = {-3,-2,-1,0,1,2,3} and
Range(”) = {0,1,2,3, 4}

Q11

Here, A={a, b}
we know that,

Murmber of relations =277
— 222
=24
=16
Mumber of relations on 4 = 16

Felations on 4 are given by
R={a a},{a.b}.{b a}.{b b
{(2.9).(a O)} {[ 4) (2. a)} {2, 9) . (B )}
{{a.5). (6 a)}.{(2.5). (b,5)} {(b: 2). (b, B}
{(a4).(2.0). (b, 2} {(4.0). (b.4). (0.}
{(6,4).(6.5), (a,a) {(b.5) (. 4) (. B}
{{a,4).{b.a). (6. b)) .{(a 4) . (b.a). (b, )]



Q12

Wa have,
A={x,y z} and 8 ={a,b}

= nfA)=3and nfg)=2
= nld)=nf8)=3x2=06
= n{Ax8)=6 ['n(ax8)=nf{a)xn(a)]

_ valyl=anly)=86
So, there are 2% . 64 ralations from 4 to 8. P{} b’}
= Total number of relations = 22
Q13
We hawve,

R -{[a,.tl}:a, beM anda-bzi
ti} This statement is not true becaess [5,5] 2 &,
(i) This statement is not true because (25,5)e & but (5,25) e &,

(i) This statement is not true because (36,6)« R and [25,5)e & but (36,5) e A.



Q14

We have,
-y =0

= Ix=y

= ¥o=3%

Putting » = 1,2, 3,4 we get, v = 3,6,9, 12 respactvely

For x >4, we getv =14 which does not belang to set 4
R {{1,3], (2.6). (3.9), (4 12)}

The arrow diagram representing £ is as follows:

Clearly, Domain{g) ={1,2,3, 4},
Co-domain{R) = {1,2,3,4...,14} and
range{”)=1{3,6,9,12}




Q15

we have,

R = {{x,y} iy =x+5 & isanatural number less than 4, ®, v e N}
(i} Puttingx =1,2,3 we get, y = 6,7,8 respectively

Relaton & in roster form Is

R={(L8). (2.7). (3.8))
(i} The arrow dizgram representing & is as follows:

Clearly, Domain(R) = {1,2,3} and
rRange(r)={6,7,8}

s OO i T W B iy e |3

Qle

We have,
A=1{1,235} and & = {4,6,9}

Itis given that,
R ={{x,y): the difference betweenx and y isodd, x e 4, y = 8}

For the elements of the given sets 4 and 8, we find that
[Le)=r [LEYeR, (2.9)=R, (3,4)eR, (3,6)cn, (5,4)<R and (56)eR

R={{Le), (L), (29). (3.4) (3.6), (4] (58))

Hence, relation & in roster form is {{1. 4), (L8}, {29), {3.4), (3,8), (54}, [5,:5}}



Q17

We have,

A= [{xjxa) i & is aprime number less than 1EI]

For the elements of the given sets, we find that
¥=2,357

[2,8) R, (327 epr, (51258 <2 and (7,343) e
Relation & in roster form is={{2,8), (3,27), {5,125), (7, 343)}

Q18

We have,
A={1,2,3,4,5,6)
aid, R={(ab) 3 beA, bisexactly divisible by 3

fi| Now, 2 /b stards for 'z divides &'. For the dements of the qiven sets 4 and A, we find that
101, 142,143, 1./4, 1/5. 1/6. 2/2,2/4, 2/6, 3/3 3/6, 4/4, 5/5 6/B

Relation & in roster form is
R={11). (12) (13), (L4 (25). (e} (22), (4) &), (B, (38) (44). (58] (5:6))

[i} Domain{e)-{1,224:5 8}
{ii) Ramge(r)-{1,2,3, 4,5,5}
Q19
[} Setbuilder form of the relation from @ to Q is
A n{{x,y']:y'-x—E. ¥ep, y-:Q}
(i) Roster form of the relation from P to Q is
R={(5.3), (8.4), (7.5}

Dom aintﬁ?} = {E, a, ?].
range [7) = {3, 4,5}



Q20

We have,
o= {{a.b} '3, be Z, a-b s an mteger}

Clearly, Domain(R) = z,

Range(R) = z.

Q21
Let [1,'?1}5& and ['2—1,-¢]e.r<1

=5 1+1xi>ﬂand1+[_—1J—4}ﬂ
2 2

But, 1+lx[—4-]-1—4
==-3<{

so, [L-4)er

Q22
We have,
(a.6)2[c.d) =a+d=b+c forall (a.b), [cd)en=N
{i} Wea have,
d+bh=b+afordla ben
[z,0)& (2,b) for all, 3, b= N
i} Mow,
{a.b]R {c,d]
= a+d=b=+c
=% c+h=d+a

= [cd)&(ab)

(i) Mow,

[a.0)& (c,a@) and [c,d)R (e, )
g+d=b+candc+f=d+e
a+d+c+febscedee [ 4dding]

d+f=hb+e

(2.6 fe,1)
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