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1. Justiy which of the following are true/false: football, 11 play both football and hockey and
18 play both cricket and hockey, then how many

(a) f AC Band BC Cthen ACC people (i)play all the three games, (ii) play foot-

(b) f r€ Aand AC Bthenx € B ball only, (iii) do not play hockey, (iv) do not
(¢c) fACBandx ¢ Bthenxz ¢ A play football?
(d ANB=ANC=B=C 10. Out of 500 car owners investigated, 400 owned
(e) AUB=AUC=B=C car A and 200 owned car B, 50 owned both A
(f) (ANB)U(A—B)=A and B cars. Is this data correct?
(6) AN(BUA)*=ANB 11. If A= {(z,y) : « + 2y = 3} and
(h) Every subset of an infinite set is infinite. B = {(z,y) : 3 + 2y = 5}, find AN B.
2. IfA={z e (C4: a? =1} and 12. If A= {(z,y) : 2* + y? < 4} and
B={z € C:2" =1} find A - B. B = {(z,y) : 22 + y* > a}. Then for what
i ) ?
3. Tf A = {2,5,10,17, ..., 101} find n(P(A)) values of a will AN B be non-empty?

4. Tf n(A) = 110,n(B) = 300,n(A — B) = 50 then 13. Let M = {(z,y) : y > 2°} and
find n(A U B) N = {(z,y) : 22+ (y — a)? < 1}. Then for what
values of a, M N N will be equal to N?

5. If n(U) = 2000,n(A) = 1720,n(B) = 1450 then
find the least value of n(A N B) 14. Classify the following relations as reflexive, sym-
metric, transitive or their combinations:
6. Let n(U) = 700,n(A) = 180,n(B) = 275 and

n(ANB) = 95 then show that n(A°NB¢) = 300 (a) R=1{(1,1),(2,2),(3,3),(1,2),(2,3),(1,3)}

7. Two finite sets have m and n elements. The on the set A = {1,2,3}

total number of subsets of the first set is 56 more (b) R=1{(3,3),(6,6),(9,9),(12,12),(6,12),(3,9),
than the total number of subsets of the second (3,12),(3,6)} on the set A =1{3,6,9,12}
set. Find m and n. (c) Let R be defined on Z by
8. In a town of 10000 families it was found that (z,y) € Rz —y=10
40% families buy newspaper A, 20% buy news- (d) Let R be defined on Z by
paper B and 10% families buy newspaper C, 5% (r,y) e Rexz—y=0 or 10

buy both A and B, 3% buy B and C and 4% buy
A and C. If 2% families buy all the three news-
papers, then find the number of families which
buy (i) only A, (ii) only B, (iii) only C , (iv) (f) Let R be defined on Z by

none. (z,y) € R < x — y is divisible by n

(e) Let R be defined on Z by
(x,y) e Re |z —y|=0 or 10

(g) Let R be a relation on the set N of natural
numbers defined by (n,m) € R < n|m.

©

. In a group of 50 people, 30 play cricket, 256 play
football and 32 play hockey. Assume that each
person of the group plays at least one of the (h) Let R be a relation on N defined by
three games. If 15 people play both cricket and (r,y) € R 2% — 4oy + 3y =0
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(i) Let W be the set of words in a particu-
lar English dictionary. Define R={ (x,y)€
Wx W: x and y have at least one letter in
common }

(j) Let A be the set of all straight lines which
lie on the plane of this paper. Let relation
R on A be defined by (z,y) e R< x Ly

Let A be the set of all straight lines which
lie on the plane of this paper. Let relation
R on A be defined by (z,y) e Rez || y

(1) Let R be a relation on R defined by
(z.y) ERe [z -y =0

Relation R defined on Z by (z,y) € R <
zy >0

(m)

Give example of a relation which is
(a) reflexive, symmetric but not transitive.
(b
(c
(d

reflexive, transitive but not symmetric.

symmetric, transitive but not reflexive.

)
)
)
) reflexive but neither transitive nor sym-
metric.

(e)

symmetric but neither reflexive nor transi-
tive.

(f)

transitive but neither reflexive nor sym-
metric.

Let R be a relation on N defined by
R = {(z,y) : * + 2y = 8}. Then find the range
of R

Given the relation R = {(1,2),(2,3)} on the set
A ={1,2,3}, what is the minimum number of
ordered pairs required to make it an equivalence
relation?

Find the range of the function f(z) = ""*P,_s.

Which of the following are true for relations R
and S on a set A?
(a) If R and S are transitive then so is RU S
(b) If R and S are transitive then so is RN S
(c) If R and S are reflexive then sois RU S
(d) If R and S are symmetric then so is RU S

How many relations can be there on a set having
n elements?

How many relations can be there from a set hav-
ing m elements to a set having n elements?
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How many functions can be there on a set hav-
ing n elements?

How many functions can be there from a set
having m elements to a set having n elements?

How many one one functions can be defined on
a set having n elements?

How many one-one functions can be there from
a set having m elements to a set having n ele-
ments?

How many binary operations can be defined on
a set having n elements?

Let R = {(z,y) : z,y € R,2? +y? < 25}. And
R ={(z,y) : z,y € R,y > §z*} Then
(a) Domain RN R' = [-3, 3]
(b) Range RN R’ 2 [0, 4]
(c) Range RN R =0, 5]
(d) all of these

Find the domain and range of the following
functions :

(a) flz)=az+1 g(x):ff_—ll
0) @) =V T gle) =V
© Fo)= o gla)=
W ) == ele) = o
© f@) =23 = 2

where |z| is the floor function (greatest
integer less than or equal to z)

1 1
W) f@)= oy o) =

x|z

Find the domains of the following functions :

) 10)= =5 + 7=
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(b) J(2) = = +log(a — )

(©) f(@) = sin™ (logs )

@ s =2 2P

(€) f(x) = vaSE T

(£) f(@) = /logo.s i —T—; “ 2 1 36

0 - ST

() fa)= 2+ 4

cosT — &

fla) =gtz

Let f(z) = 22 + 4, g(z) = \/;Tl Then
= (0,00) = (0,1

Range fN Range g = [4,00)
Range g = [4.00)
All of these.

T et

1+m2’g( z) = 1+ 2]

dom(f +g) =R —[-2,0)
dom(f +g) =R —[-1,0)
Range fN Range g = [_% %] —

Let f(z) = Then

(a
(b
(c
(d

{0}

~— — ~— ~~—

Both (b) and (c)

Let f:Z — Z and g : Z — 7Z be defined by

f(n) =3n and

g(n) = g ,n is a multiple of 3 Vn € 7
0 , otherwise

Show that gof = Iz but fog # Iz

If f:A— Band g: B — A be two one-one
(injective) functions then

(a) gof is injective

(b) fog is one-one.

(¢) gof and fog are onto.

(d) Both (a) and (b)

If f:A— B, g: B— A be two functions such
that gof = I4 then
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(a) g is one-one and f is onto.

(b) f is one-one and g is onto.
() f=9=1a

Let f(z) = sin (g) and Dy = {z : f(z) > 0}.
Then D, contains

(a) )
(b) )

(c) (=1,-2)
(d) all of these

Also show that Dy contains
(2n1—i-l’2n) nez- {0}

Construct a bijective function from N, the set of
natural numbers, to [E, the set of even numbers.

1
3
1
5

Bl Nl

9

(
(
(=

(1,00) and

Construct a bijective function from N to O, the
set of odd numbers.

Construct a bijective function from N to Z, the
set of integers.

Construct a bijective function from N to Q, the
set of rational numbers.

Construct a bijective function from Z to Q.

Construct a bijective function from any closed
interval [a,b] to any other closed interval [c, d].

Construct a bijective function from (0,1) to R,
the set of real numbers.

Draw the graphs of :
(a) f(z) =sinz,g(x) = 2sinz, h(z) = sin 2z

(b) f(z) = 2cos? %,g(m) = 2sin g cos%
(¢) f(z) = max{z,z*}

(d) f(z) = min {z, 2%}

(e) flx) =z +1f,9(z) = |z[ +1
(f) f(z) =2+ |z, 9(x) = 2 — [x]
(@) fl) =1

(h) f(z) = 2], 9(z) = |z] +1
(i) f(z) =2lz], 9(z) = [22]

() £@) = —o() = ——

(k) f(z) = vz, g(z) =v-z

D) f(z) ==V, g(z) =—v-=
(m) f(z)=z+2%g(z) =2 —2?
(n) f(z) =az?+bx+c,a>0
(0) f(z)=ax? +bxr+c,a<0
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