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Q1. Find the domain and range of the following real functions: 2 Mark

f(x) = v9 — x2.

Ans:
Since /9 — x? is defined for all real numbers that are greater than or equal to -3 and
less than or equal to 3, the domain of f(x) is {x: —3 <x < 3} or [-3, 3].
For any value of x such that —3 < x < 3, the value of f(x) will lie between 0 and 3.
.. The range of f(x) is {x: 0 < x < 3} or [0, 3].

Q2. LetA=4{12,13, 14, 15,16, 17} and f : A — Z be a function given by f(x) = highest prime 2 Mark
factor of x. Find range of f.

Ans:
We have,
f(x) = highest prime factor of X.
oo 12 =3 x 4,
13 =13 x 1,
14 =7 x 2,
15=5x 3,
16 =2 x 8§,
17=17x1

SoF=4(12, 3), (13, 13), (14, 7), (15, 5), (16, 2), (17, 17)}
.. Range(f) = {3, 13, 7, 5,2, 17}

Q3. In following case, find a and b. 2 Marlk
(2,a—2b) = (0,6 +b)

Ans:
(%,a—2b) = (0,6 +D)
= 7=0=a=0
anda—2b=6+Db
=0—-2b=6+Db
=b=-2
a=0,b=-2

Q4. Find the domain of following function given by: 2 Mark
f(x) = X2

x2—1

Ans:

We have, f(x) = Xi;firg

f(x) is not defined, if x2-1 =0
> (x-1)(x+1) =0
>x=-1,1

.Domainof f=R-{-1, 1}




Q5. A =4{1,2,3,5}and B = {4, 6, 9}. Define a relation R from A to B by R = {(X, y): the
difference between x and y is odd; x € A, y € B}. Write R in roster form.

Ans:
A={1,2,3,5and B = {4, 6, 9}
R = {(x, y): the difference between x and y is odd; x € A, y € B}
Therefore, R = {(1, 4), (1, 6), (2, 9), (3, 4), (3, 6), (5, 4), (5,6)}

Q6. IfR;={(x,y)|y=2x+7,wherex € Rand -5 < x <5} is a relation. Then find the
domain and Range of R;.

Ans:
We have, R = {(x,y) |y =2x+ 7, wherex € Rand -5 < x <5}
Domainolez{—5§x§5,XER}:
x € [—5,5]
= 2x € [-10,10]
= 2x+7€[-3,17]
Range is [—3,17]

Q7. IfA=1{1, 2, 3}, B={4,5, 6}, the given following are relations from A to B? Give
reason in support of your answer.
A x B.

Ans:
We have,
A={1,2,3yand B ={4,5, 6}
A X B, is a relation from A to B.

Q8. IfA = {x:XGW,XE 2},B: {X:XGN,I <x < 5},C: {3,5}find.

1.Ax (BNnCQ)
2. Ax(BUCQC)
Ans:
Given that:

A:{X:XEW,XEZ}:A:{O,I}
B={x:xeN,1<x<5}=B=1{2,3,4}

C={3,5}
Now (BN C) = {3}and (BUC) {2345}
1. Ax (BnC)={0,1} x {3} = {(0,3),(1,3)}

2.Ax (BUC)={0,1} x {2,3,4,5}
= {(0,2 , (0, 3),(0,4),(0, 5),(1,2),(1,3),(1,4),(1,5)}

Q9. Determine the domain and range of the relation R defined by R = {(x, x + 5) : x € {0, 1,

2,3,4,5}}

Ans:
R={(x,x+5);xe{0,1,2 3,4, 5}}
R ={(0, 5),(1, 6), (2, 7), (3, 8), (4, 9), (5,10)}
Domain of R = {0, 1, 2, 3, 4, 5}
Range of R = {5, 6, 7, 8,9, 10}

Q10. Determine the domain and range of the relation R defined by:
R = {(x, x3): x is a prime number less than 10}

Ans:
We have,

2 Mark

2 Mark

2 Mark

3 Mark

3 Mark

3 Mark



R = {(x, x3): x is a prime number less than 10}

For the elements of the given sets, we find that

x=2,3,57

- (2,8) € R)(3,27) € R,(5,127) € Rand (7,343) € R

= R = {(2, 8), (3, 27), (5, 125), (7, 343)}

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

Q11. Given A = {1, 2, 3}, B = {3, 4}, C ={4, 5, 63, find (A x B) N (B x Q) 3 Mark

Ans:
We have,
A={1,2,3},B={{3,4yand C=4{4,5, 6}
SAXB=A1,2, 3} x {3, 4}
={(1, 3), (1, 4), (2, 3),(2,4),(3,3), (3, 4)}
and B x C={3,4} x {4, 5, 6}
={(3,4), (3,5),(3,6),(4,4), (4,5),(4,6)}
s (AxB)N(BxC)={(3,4)}

Q12. Let A=1{1, 2, 3,4, 6}. Let R be the relation on A defined by {(a, b): a, b € A, b is exactly 3 Mark
divisible by a}.
1. Write R in roster form.
2. Find the domain of R.
3. Find the range of R.

Ans:
A=1{1,2,3,4,6}, R={(a, b): a, beA, bis exactly divisible by a}
1. R=A(1,1), (1, 2), (1, 3), (1, 4), (1, 6), (2, 2), (2, 4), (2, 6), (3, 3), (3, 6), (4, 4),
(6,6)}
2. Domainof R = {1, 2, 3, 4, 6}
3. Range of R = {1, 2, 3, 4, 6}

Q13. IfA={1,2,3} B={3,4yand C={4,5, 6}, find 3 Mark
(AxB)U(AUCQ)

Ans:

(AxB)U(AUC)

Now,

(A xB) ={(1,3),(1,4),(2,3),(2,4),(3,3),(3,4)}

And,

(A x C)={(1,4),(1,5),(1,6),(2,4),(2,5),(2,6),(3,4),(3,5),(3,6) }

(AxB)U(AUC)

= (1, 3)7 (1?4)7 (1a 5)7 (1a 6)7 (27 3)? (27 4), (27 5)a (27 6), (37 3)7 (3, 4)7 (3, 5)7 (3a 6)
Q14 1f f(x) = x3 — %, show that f(x) + f<%> =0 3 Mark
Ans

We have,

Adding equation (i) and equation (ii), we get

) h) (o)



L f(x) + f(%) = 0 Hence, proved.

Q15. letA={1,2},B={1,2,63,4}, C={5,6}and D = {5, 6, 7, 8}. Verify that: 5 Mark
AxCcBxD
Ans:
We have,

A={1,2},B={1,2,3,4},C={56}yand D = {5, 6, 7, 8}
S.BxD=A1,23,4}x{5,6,7, 8}

{(1,5), (1, 6), (1, 7), (1, 8), (2, 5), (2, 6), (2, 7), (2, 8), (3, 5), (3, 6), (3, 7), (3,
8), (4, 5), (4, 6), (4,7), (4, 8)} ....(I)

and, Ax C=(1, 2) x(5,6)

={(1,5), (1, 6), (2, 5), (2, 6)} ....(ii)

Clearly from equation (i) and equation (ii), we get

AxCcBxD

Hence verified.

Q16. Prove that: 5 Mark
(AUB)xC=(AxC)u(BxC)

Ans:
Let (a, b) bean arbitrary element of (A U B) x C. Then,
(a,b) € (AUB) x C
= a € AUB and b € C [By defination]
= (a € Aora€ B)andb € C [By defination]
:>(aeAandbeC)or(aEBandbEC)
= (a,b) € AxCor(a,b)eBxC
= (ab) € (Ax C)U (B x C)
= (a,b) € (AUB) x C
:>(ab) (AxC)u (B xC)
= (AUB)xCC(AxC)UBxCQC)...(i)
Again, let (x, y) be an abitrary element of (A x C) U (B x C). Then,
(x,y) € (AxC)U (B x C)
= (x,y) € AxCor(x,y) e BxC
=x€EAandyec CorxeBandy e C
= (x€AorxeB)andy e C
=x€AUBandyeC
= (x,y) € (AUB) x C
= (x,y) € (AxC)U (B x C)
= (x,y) € (AUB) x C
= (AxC)UBxC)C(AUB) xC...(ii)
Using equation (i) and equation (ii), we get
(AUB)xC=(AxC)u(BxC)
Hence proved.

Q17. IfA=1{1, 2, 3}, B = {4}, C = {5}, then verify that: 5 Mark
Ax(B-C)=(AxB)—(AxCQC)

Ans:
We have,
A ={1,2,3}, B= {4} and C = {5}

B-C={4)
. Ax (B-0C)={1,2,3} x {4}



= Ax (B—C) ={(1,4),(2,4),(3,4)} ... (0

Now,

AxB=1{1,2,3} x {4}

= {(17 4)? (27 4)a (37 4)}

and, A x C={1,2,3} x {6}

= {(1’ 5)7 (27 5)7 (3’ 5)}

- (AxB)— (Ax C)={(1,4),(2,4),(3,4)} ... (i)
From equation (i) and (ii), we get
AxB-C)=(AxB)—(AxC)

Hence verified.

Q18. Prove that:
(ANB)xC=(AxC)n(B xC)

Ans:
Let (a, b) bean arbitrary element of (A N B) x C. Then,
(a,b) € (ANB) x C
=acANBandbeC
= (a € Aorae€ B)and b € C [By defination]
= (acAandbeC)or(acBandb e C)
= (a,b) € Ax Cand (a,b) e BxC
= (a,b) € (A x C)N (B x C)
= (a,b) € (ANB) x C
= (a,b) € (AxC)N (B x C)
= (ANB)xCCAx(BxCQC)...(i)

Let (x, y) be an arbitrary element of (A x C) N (B x C). Then,

(x,y) € (AxC)N(B x C)

= (x,y) € A x Cand (x,y) € B x C [By defination]
= (x€Aandye€C)and (x € Bandy € C)
= (x€AorxeB)andy € C
=x€ANBandyeC

= (x,y) € (ANB)xC

= (x,y) € (AxC)n (B x C)

= (x,y) € (ANB) xC

= (AxC)N(BxC)C(ANB) xC...(ii)
Using equation (i) and equation (ii), we get
(ANB)xC=(AxC)n(B xC)

Hence proved.

Q19. IfA = {2, 3}, B ={4,5} C={5, 6}, find
Ax(BnNC), Ax(BnC),(AxB)U(A xC).

Ans:
We have,
A ={2,3}, B={4,5} and C = {5,6}
. BUC= {4,5}U{5,6} = {4,5,6}
S A X {BUC} = {2,3} X {4,5,6}
= {(2’ 4)7 (27 5)’ (27 6)’ (37 4)’ (37 5)’ (37 6)}
Now,
BN C={4,5)N{5,6} = {5}
- Ax(BNC)={2,3} x {5}
A x (BNC) = {(2,5), (3,5))
Now,
A xB={2,3} x {4,5}
={(2,4),(2,5),(3,4),(3,5)}

5 Mark

5 Mark



and A x C={2,3} x {5,6}

= {(27 5)’ (27 6)a (37 5)a (3> 6)}
~ (AxB)U(A xC)=1{(2,4),(2,5),(2,6),(3,4),(3,5),(3,6)}
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