1. (c): RDbearelation on N defined by x + 2y =8
orx=8-2y;x,y€N.

Possible values of y are 1, 2, 3 and corresponding values
of x are 6, 4, 2.

Thus, domain of R is {2, 4, 6}.

2. (b):Here, set A=1{1,2,3,4,5}.So, n(A)=5

Given number of relations from set A to set B

=1024 = 210
- 2VL(A) x n 210 - 25 x n = 210
= 5xnB)=10 = n(B)=2

3. (b) : Using the definition of equality of two ordered
pairs, we have

(a+4,b-3)=(6,2)
= a+4=6 ...(d)
andb-3=2 ...(i)
On solving (i) and (ii), we get
a=2,b=5
4. (c): Since, n(A) =7 and n(B) = 4.
. n(BxA)=n(B)xn(A)=4x7=28.
-10
5.  (b): Here, f{x) = *
fx) 0 .

Clearly, f{(x) is not defined when x = 10.
So, domain of f{x) = R - {10}.
6. (a): Given,A={x: |x|<3,xel}
A={x:-3<x<3,xel}={2,-1,0,1, 2}
Also, R={(x,) :y = | x|}

={(-22), (-1, 1),(0,0), (1, 1), (2 2)}
7. (b): Here, f(x) = x* + 2x - 3, g(x) = 5 - 4x
(F+8) () = fl) + g(x) =2%+ 2x =3+ 5 - 4x

=x*-2x+2.
(d) : We have given, [x]*-5[x] +6=0
[x]*-3[x] - 2[x] + 6 =0
([x] - 3)([x] -2) =0
[x]=2,3 = xe[24).
(d): Rc AxB
For given A ={x,y,z} and B={a,b,c,d}
( d),

e {(x, ), ) (2, €),(x, ), (v, a), (v, b»}
(v, ) (y, d), (2, a),(z, b),(z, ¢),(z, d)
Clearly, {(z, b), (y, b), (a, d)} is not the subset of A x B.
It is not a relation.
10. (b): AuB={1,2,3,8and AnB = {3}
(AU B)x(AnB)={(1,3),(23),(3,3), (8, 3)}.
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11. Functions are special type of relations.
12. f(11) — f1) = (1.1)*-1>=1.21-1=0.21

13. Number of relations from A to B =23*%=2°,

1
-1
1
. f(3)= 2
15. Here, B-C = {4}
So, Ax (B-C)=1{4,5,6} x {4} ={(4,4), (5, 4), (6, 4)}.

16. Here, Bx A ={(-2,3), (-2,5), (0,3), (0,5), (3,3), (3,5)}
So, B={-2,0,3}and A = {3, 5}.

(A-x)/x =1-x.
1/x

17. R is not a relation from A to B since (5, 12) € R but
(5,12) ¢ A x B.

18. Even number less than 8 are 2,4, 6
=12,2), (4, 4), (6,6)) = {(2,8), (4, 64), (6, 216)}.

19. Since, difference of two integers is always an integer.

So, dom(R) = Z and range (R) =

20. (f-8)(6)=f6)-g(6) = |6] - [6+2]
=6-8=-2.

21. (i) (b):y= K represents the given situation.

(i) (a):

X
3 -2

\
v
Clearly, graph of y = x° is symmetric about origin.

(iii) (b) : Since, the function is defined V x € R therefore,
domain is (-eo, °).

(iv) (b) : Range of the function y = x” is the set of all real
numbers.

(v) (a): We have, fx) = «°
f(-1)=-T1and f(-3) = - 27
f=1) x f(-3) =27



22. (i) We have, #(C) = 100°F
= % +32=100
= C=(100-232)x g =37.78°C

(ii) We have, C = -15°C

" K~15)= @ +32

=-27+32
=5°F
23. |a|<3andaeZ = a=-2,-1,0,1,2
. b=3,2,1,0,1 corresponding to the values of a.

5=1{(-2,3), (-1,2), (0, 1), (1, 0), (2, 1)}

Range of $=1{0,1, 2, 3}

24. Wehave, A=1{1,0,2},B=1{-2,3}and C={1, 3}
Now, B C = {3}

LHS. =Ax(BnC)={(1,3),(0,3), (2 3)}
Also, A xB={(1,-2),(1,3),(0,-2),(0,3), (2,-2), (2,3)}
AxC={(1,1),(1,3),(0,1),(0,3), (2, 1), (2 3)}

RHS.=(AxB)n (AxC)={(1,3),(0,3), (2 3)}

=LHS.
X
25. Given, flx)= 12 ..(i)
@ +a
1-x -X
a a-a
1-x)= =
U A da a-a¥+a
a Ja y
= = ...(ii)
a+va-a*  Ja+a*
Adding (i) and (ii), we get
X X
fo) +f-x) @ Na_ateda
@ +Ja Na+a®  dF+a
8x
26. Given, f(x) =
iven, f(x) 5

Clearly, f(x) is defined if 29 - x #0 = x#29
Domain of f{x) = R - {29}.
OR
X242 B

P | 4

Let f(x)=

= yty=x*+2 = x=+# 27y
y-1

Now, x is defined if 2-y>0and y > 1

S Re=(1,2]

27. ltis giventhatn(A xB)=6=3x2

= n(A) x n(B)

Also, (-1,2),(2,3), (4,3) e AxB.

= y<2andy>1
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So, A={-1,2,4}and B ={2, 3}.
AxB={(-1,2),(-1,3),(22), (2 3), (4 2), (4 3)}

and B x A={(2,-1), (3, -1), (2, 2), (3, 2), (2, 4), (3, 4)}.

28. We have,

R ={(x, y) | x and y are integers and x* + 1/* = 64}

Since, 64 is the sum of squares of 0 and +8 (" x, y € Z)
R ={(0,8), (0, -8), (8, 0), (-8, 0)}.

29. Wehave, fix) =1+xand g(x) =x*+x +1
(f+9)x) =f(x)+g(x)=1+x+x2+x+1=x2+2x+2
(f+£)(0) = (0> +2(0) +2 =2.

30. Here, f(x) = 1-|x]
2-| x|
Clearly, f(x) is defined for all x satisfying ;_ || || >0
—|x
o lxlg —
|x[-2" -~ . N

= |x|<lor |x|>2

= xe[-1,1] orx e (-o,-2) U (2, ©)

= x€(-0,-2)U (2, ul-1,1]

Hence, domain of f{x) = (-o0, -2) U (2, ) U [-1, 1]
OR

2f (x%) + 3f [xizj =x*-1 (i)

Replacing x by 1 we get Zf(iz] + 3f(x2) = iz -1
¥ g i)
On adding (i) and (ii), we get

5F () + 5 [izj =+ 22 (i)
x x
On subtracting (ii) from (iii), we get
-f@%+fﬂ%j=f--% @)
x x

From (iii) and (iv), we get

= 10f(A)=-4+ x% -2 = 10f(¥%) = ;—§(2x4+x2-3)

= f@d)= % (* - 1) (2% + 3)

o (1-xhH2xt +3)
f) = B
31. Wehave, A=1{1,2,3},B={3,4}and C={4, 5, 6}
(i) Clearly, BN C = {4}
o Ax(BnO)={(1,4), (2 4), (3 4)}
(i) (AxB)n(AxQC)
= ({1,2,3) x (3,4) " ({1, 2,3} x (4,5, 6))
= {(1,3), (1, 4), 2,3), (2,4), 3,3), 3, 4)} N {(L 4),
(L5), (1,6), 2,4), 2,5), 2,6), 3, 4), 3,5), 3, 6)}
=1{(1,4), (2,4), 3 4)}
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32. Given f{x) = Vx—1 and g(x) =3 - 2x

Domain of f(x) is [1, ) and domain of g(x) is R.

) Dmmmuﬁ[ﬁj=abnmmmemnan—Lmﬂ@=m
=[L 0) nR-{1}=(1, =)

(%] (x) : (1, ©) > R is defined as

(ﬁ)(x)=&= 3—2x.
f flx)  Jx-1

(ii) Dmnmnof%isﬂﬁm—{xjh)=m

=[1, ) - {1} = (1, )

: (1, ©) = R is defined as

3 3

TN

(iii) 3f-2g:[1, ©) — R is defined as

(3~ 29) (x) = 3fx) - 28(x) =3x =1 -2(3 - 2%)
=3Jx-1 +4x-6.

(iv) 2f2+3g:[1, ©) — R is defined as

(22 +38) (v) = 273(x) + 3g(x) = 2[f(0)] + 35(x)
=2(x-1)+3B8-2x)=2x-2+9-6x
=-4x+7.

33. Given,R={(@,b):a,beZanda-be Z}

(i) Letae Z Thena-a=0€Z

. (@a)eRVaeZ

(ii) Let(a, b) € Z

= (@-beZ = -@-b)eZ

= b-aeZ = (bya)eR

Thus, (a,b) e R = (b,a) e R

(iii) Let (a,b) € Rand (b, c) € R

= (a-b) eZand(b-c)eZ

= {a-by+b-0} €z

= (@-¢0e€Z = (ac)eR

Thus, (a,b) € Rand (b,¢) € R = (a,¢) € R.

~|w | w

34. Given, f(x) = !
NESH RS
) X Jdf x>0
Since, we know that |x| = .
-x ,if x<0
x+x L,if x=20
= x+|x|=
x—x Lif x<0

x>0

x<0

2x ,if

= x+ |x|>0,whenx>0

flx) = ﬁ is defined only when x + |x| >0
and this happens when x > 0.

Domain of f{(x) = (0, ).
35. Here, A=1{2,3},B=1{6,8},C={1,2}and D = {6, 9}
Now, A x B ={2, 3} x {6, 8}

={(2,6), 2.8), (3,6), 3,8))
CxD=1{1,2} x{6,9}

=11 6),(1,9),(2,6), (2 9)}

(AxB)n(CxD)={(2,6)} ... (i)
Also, AnC={2}and BN D = {6}

(AN C)x (BAD) =2 % (6} = (2 6))
Thus, from (i) and (ii) we can say that

(AxB)n (CxD)=(AnC)x(BnD)

...(ii)

x?+1
x? -1
Clearly, f(x) is defined for all real values of x except for

which x* -1 = Oie,x=+1.

36. Given, f(x) =

Dom f=R-{-1,1}

2
Lety=f(x)=x 1 =y’ -y=x"+1
= xz(y—1)=1+y:>x2=y—+1 = x=+ y+1
y-1 y-1

y+1 <0
1

Clearly, x is not defined wheny -1 =0 or

i.e., x is not defined wheny=1or-1<y<1
¥+l oy
y-1

= (y+1>0andy-1<0)

or (y+1<0Oandy-1>0)

= (y>-landy<1l)or(y<-landy>1)

= -1<y<l1

Thus, x is not defined when -1 <y <1
Range of f(x) =R - (-1, 1]

37. Wehave, R={(x,y):(x,y) e AXB,y=x+1},

@ R=1{12),(23), G 4}

(i) Domain of R ={1, 2, 3}

(iii) Range of R = {2, 3, 4}

(iv) The relation R can be represented by the arrow

diagram as shown in figure.



A

x—5

We have f(x) = 3
-Xx

, which is defined only

=
Q1

when >0

=2 W
(G218

Now, =0 = x-5=0= x=5

e8]
=

a1

and X~
3—-x

>0 = {x-5>0and 3-x>0}
or{x-5<0and 3 -x<0}
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={x>5and 3 >x}or{x<5and 3 <x}
= 3<x<5
o flx) is defined when 3 < x < 5. So domain of
ftx) =G5
Clearly, f(x) = g_ >

x
x-5 x-5
Lety=f(x)=‘{3_x :>y2=3_x

= B -xf=x-5= x+x7=3+5
3y%+5
1+y*
ty

>0

= x(1+1y)=3y>+5 = x=

which is defined for each real values of y.

Range of f(x) = [0, ).
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