CBSE Test Paper 03

Chapter 1 Relations and Functions

. The range of the function f(x) = [sin X] is

a. [1,1]
b. {-1,1}

c {-1,0,1}

d. -1,1)
. Let A={a, b, c}, then the range of the relation R= {(a, b), (a, c), (b, ¢)} defined on A is
a. {b, c}
b. {c}

c. {a, b}

d. {a, b, c}
. Ris arelation from {11, 12, 13} to {8, 10, 12} defined by y = x — 3. The relation R 1=
a. {(8,11),(9,12), (10, 13)}
b. {(11, 8), (13, 10)}

c. {(8,11),(10,13),(12,15)}

d. {(8,11), (10, 13)}
. Afunction f : X — Y issaid to be one - one and onto if

a. fisone-one
b. fisonto

c. fis both one - one and onto

d. fis either one - one or onto
. Let A={1, 2, 3}, then the domain of the relation R = {(1, 1), (2, 3), (2, 1)} defined on A is
a. {1, 3}
b. {1, 2}

c. None of these.

d. {1, 2,3}
. A relation R defined on a set A is said to be ,If (X, y) R (y, X) R, where x, y A.

7. If n(A) =pand n(B) =q, thenn(AXB)=__

8. Arelation R defined on a set A is said to be ,if (%, X) € R, where x € A.

. IfA={1,2,3},B={4,5,6,7}and f = {(1, 4), (2, 5), (3, 6)} is a function from A to B. State
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10.

11.

12.

13.

14.

15.

16.

17.

18.

whether f is one-one or not.

Let*:R X R— Risdefinedasa*b=2a+b.Find (2*3)*4

A Relation R:A — A is said to be Transitive if ........... Y a,b,c€A.
Find gof and fog, if:

i f(x)=|x| and g(x) = |5x-2]
1
ii. f(x)=8x3and g(x)=x3

Are the following set of ordered pairs functions? If so, examine whether the mapping

is injective or surjective.

I. {(x,y):x1isa person,y isthe mother of x}.

ii. {(a, b):aisaperson,b isan ancestor of a}.

Show that the relation in the set A = {1, 2, 3} given by R = {(1, 2), (2, 1)} is symmetric

but neither reflexive nor transitive.

Show that the relation R defined by (a, b) R(c,d) = a+d =b + con the set NXN is an

equivalence relation.

If f: R — Ris defined as f(x) = 10x + 7. Find the function g : R — R, such that gof = fog =
Ig

Consider the binary operation » on the set {1, 2, 3, 4, 5} defined by a A b = min {a, b}.

Write the operation table of the operation .

Given a non-empty set X, consider the binary operation *: P (X) x P (X) — P (X) given
byA*B=ANBVY A, Bin P (X), where P (X) is the power set of X. Show that X is the
identity element for this operation and X is the only invertible element in P (X) with

respect to the operation *.
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Solution
1. c {-1,0,1}
Explanation: The only possible integral values of sin x are { -1,0, 1 }. As
2. a. {b,c}
Explanation: Since the range is represented by the y- coordinate of the ordered
pair (x, y). Therefore, range of the given relationis{b, c}.
3. d. {(8,11), (10, 13)}
Explanation: R is a relation from {11, 12, 13} to {8, 10, 12} defined by y =x - 3.
The relation R~1 is given by x =y + 3, from {8, 10, 12} to { 11, 12, 13} = relation
={(8,11),(10,13)}.
4. c. fis both one - one and onto
Explanation: A function f : X — Y is defined to be one - one (or
injective),if fx1 # x2inX = f(x1) # f(z2)inY.and Ry = Y.
5. b. {1, 2}
Explanation: Since the domain is represented by the x- coordinate of the
ordered pair (%, y). Therefore, domain of the given relation is {1, 2}.
6. symmetric
7. Pq
8. reflexive
9. Given,A={1,2,3},B=1{4,5,6, 7} and
f: A — Bisdefined as f={(1, 4), (2, 5), (3, 6)}i.e. f(1) =4, f(2) =5 and f(3) = 6.
It can be seen that the images of distinct elements of A under f are distinct. So, fis
one-one.In other words, no two elements of set A are associated with set B which
implies that there is one to one correspondence between X and Y.
10. We are given that *: R X R — Rsuch thata * b =2a+b.
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Now, on putting a =2 and b = 3, we get
(2*3)=2(12)+3=4+3=7
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11.

12.

13.

14.

15.

S(27%3)*4

=7*4=2(7) +4 {now considering a= 7 and b =4}
=14+4

=18.

(a, b)ER, and (b, c)€R = (a, ¢) €R.
To find: gof and fog

i f(x)=|x| and g(x) = |5x-2]
gof = g[f(x)] = gl |x|]1=|5|x|-2| and fog=f(g(x))=1(|5x-2|) =| | 5%x-2| | = | 5%-2|
ii. f(x)=8x3andgx) =z 3

gof = g[f(x)] = g[8x’] (8z3) 5 -2x
and fog = flgx)] = f [(m%)} = 8(33%)3 = 8x

i. Given set of ordered pair is {(X, y) : X is a person, y is the mother of x}.
It represents a function. Here, the image of distinct elements of X under f are not
distinct, so it is not injective but it is surjective.
ii. Set of ordered pairs = {(a, b) : ais a person, b is an ancestor of a}.
Here, each element of domain does not have a unique image. So, it does not

represent function.

R ={(1, 2), (2, D}, so for (a, a), (1, 1) € R..".Ris not reflexive.

Also if (a, b) €R then (b, a) € R.". Ris symmetric.

Now (a, b) € Rand (b, ¢) € R ,then does not imply (a, c) §é Ras(1,2) € Rand (2,1) € R
but (1,1) € R .". Ris not transitive.

Therefore, R is symmetric but neither reflexive nor transitive.

(a,b)R(c,d)=a+d=b+cwherea,b,c,d eEN
(a,b)R(a,b)=a+b=a+bforall (a,b) EN XN

R is reflexive

Now

(a,b)R(c,d)=a+d=b+cfor(a,b)(c,d) EN XN
=d+a=c+b

=c+b=d+a
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16.

17. Let A={1, 2, 3,4, 5} defined by a A b = min{a, b} i.e., minimum of a and b.

=(c,d) R(a,b) for (a,b), (c,d) EN XN
Hence R is symmetric.
(a,b)R(c,d)=a+d=b+c.......... (D
for (a, b), (c,d) €N XN
And(c,d)R(e, ) =c+f=d+e....... (2)
for(c, d), (e, ) EN XN

Adding (1) and (2)
@+d)+(cth=(b+c)+(d+e)
at+tf=h+e

(a,b)R (e, D)

Hence, R is transitive

So, Ris equivalence.

f: R — Ris defined as f(x) = 10x + 7.We have to find the function g : R — R, such that

gof = fog = 1y

Given, f(x) =10x + 7
Also, gof = fog = Iy

Now, gof = Iz = gof(x) = Iz(x)
= glfx)]=x,VXER[". IgX) =%, VX € R]

= g(10x+7)=%,VXER

Let10x+7=y= 10x=y-7

y—T7 y—T7
= z="G5=90y) =5 WER

or, g(x) = wl—_o7,V:v €R

A\ 1 2
1 1 1
2 1 2
3 1 2
4 1 2
5 1 2
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18. 1 LetE € P(X) be the identity element .Then,
A*E=E*A=AV A€ PX)
= ANE=FENA=AVAe€c P(X)
= XNE=X[- XePX)|=XCE
Also, EC X [ E € P(X)]
Thus, E = X.
Hence,X is the identity element.

ii. Let A € P(X) be invertible.

Then,there exists B € P(X) such that A*B = B*A =X,
where X is the identity element.
ANB=BNA=X=XCAXCRB
Also, A,BC X [."A,B € P(X)]
JCA=B=X

Hence, X is the only invertible element and Xx1=B=X.



