CBSE Test Paper 01

Chapter 1 Relations and Functions

. InZ, the set of integers, inverse of - 7, w.r.t. “* “‘defined bya*b =a + b + 7 for all
a,b € Z ,is

a. -7

b. -14

c 14

d. 7

. IfA={1, 2, 3}, then the relation R = {(1, 2), (2, 3), (1, 3)}in Ais __.
a. transitive only

b. reflexive only

c. symmetric only

d. symmetric and transitive only

. Arelation R on a set A is called an empty relation if

a. no element of A is related to any element of A

b. every element of A is related to one element of A

c. one element of A is related to all the elements of A

d. every element of A is related to any element of A

_ _ 0,z is rational
. Let fand g be two functions from R to R defined as f(x) = ,

1,x is irrational

—1,x is rational

g(z) = L then, (gof)(e) + (fog) () =.
0,x s irrational

a. 1

b. 2

c -1

d. 0

. Let R be the relation on N defined as xRy if X + 2 y = 8. The domain of R is
a. {2,4,6, 8}

b. {2, 4, 8}

c {1,2,3,4}

d. {2,4,6}

. If n(A) = p and n(B) = g, then the number of relations from set A to set B =
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10.

11.

12.

13.

14.

15.

16.

17.

18.

A function is called an onto function, if its range is equal to

A binary operation * on a set X is said to be ,ifa*b=b*a,wherea,b € X.
Find gof f(x) = | x|, g(x) = |5x + 1].

Show that function f: N — N, given by f(x) = 2%, is one — one.

Let S = {1, 2, 3} Determine whether the function f: S — S defined as below have
inverse.
f={1, 1,2, 2), (3, 3)}

Letf:{1, 3,4} — {1,2,5}and g : {1, 2, 5} — {1, 3} be given by f = {(1, 2), (3, 5), (4, 1)}
and g = {(1, 3), (2, 3), (5, 1)}. Write down gof.

Consider f: {1, 2, 3} — {a, b, c} given by (1) = a, f(2) =b and f(3) = c find { 1 and show
that ()1 =1

Isg={(1,1), (2, 3),(3,5), (4, 7)} a function? If g is described by g(x) = ax + b, then what

value should be assigned to a and b.

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

equivalence relation.

Let the function f: R — R be defined by f(x) = cosx, Vx € R. Show that f is neither one-

one nor onto.

Let L be the set of all lines in plane and R be the relation in L define if R = {(14, Ly ): Ly

is| to L, } .Show that R is symmetric but neither reflexive nor transitive.

If the function f : R — Ris given by f (x) = x* + 2 and g: R — R is given by
g(z) = —=; = # 1 then find fog and gof and hence find fog(2) and gof(- 3).
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Solution

. -7

Explanation: If ¢ e “ is the identity ,then a*e=a=a+e+7=a=e=-7.

Also,inverse of e is e itself. Hence , inverse of -7 is -7.

. transitive only

Explanation: A relation R on a non-empty set A is said to be transitive if xRy
and y Rz = xRz, for all X € R. Here, (1, 2) and (2, 3) belongs to R implies that (1,
3) belongs to R.

. no element of A is related to any element of A

Explanation: For any set A ,an empty relation may be defined on A as: there is
no element exists in the relation set which satisfies the relation for a given set A
i.e.

let A={1,2,3,4,5} and R={(a,b): a,b € A and a+b=10},s0 we get R={ } which is an

empty relation.

. -1

Explanation: (gof)(e) + (fog)(m) =g(f(e)) + f(g(m) =g(1) +f(0)=-1+0="-1.
. 12,4, 6}

Explanation: As xRy if X + 2 y = 8, therefore, domain of the relation R is given
byx=8-2y€N. Wheny=1, = x=6,wheny=2, = x=4,wheny=3,= x=2.

Therefore, domainis { 2, 4, 6 }.

. codomain

. commutative

. gof (%) = g [f(®)]
=g[|x]]
=[5 |x[+1]
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10.

11.

12.

13.

14.

15.

FOI', f(Xl) = f(Xz)
2Xq = 2X9
X1 =Xy

So, The function fis one — one

Since different elements have different images. So, f is one - one. Also, every element

of codomain has pre-image so, f is onto

Now fis one — one and onto, so that f is invertible with inverse f 1- {1,1)(2,2)@3,3)}
f=1{(1,2),3,5), 4 D}and g ={(1, 3), (2, 3), (5, 1)}

Now, f(1) = 2, f(3) = 5, f(4) = 1 and g(1) = 3, g(2) = 3, g(5) =1

gof(x)=g(f(x))

gof(1)=g(f(1))=g(2)=3

g[f(3)] = g(5) =1 and g[f(4)] = g(1) =3

Hence, gof = {(1, 3), (3, 1), (4, 3)}

f={(1,a) (2,b) (3, c)}

f1={(, 1) (b, 2)(c, 3)}
¢ H1={@1,a) (@, b) @3, )}
Hence (f 1)'1 =f.

Yes, g is a function since every element in domain has a unique image in range.
Now, Let g(x) = ax + b Then Given,

g)=a+b=1&

g(2)=2a+b=3

Subtracting g(1) from g(2) Gives

(2a +b) - (a +b) =a =2 & Substituting It into g(1)

We have b =-1

we have,a + b =Db +aforall (a,b) € N x N, which implies (a,b) R (a,b).Thus, R is
reflexive.

Let (a,b),(c,d) € N X N be such that

(a,b)R(c,d)

=a+d=b+c

=d+a=c+b

=c+b=d+a
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16.

17.

= (c,d)R(a,b)forall(a,b),(c,d) € N x N

Hence R is symmetric.

Let (a,b),(c,d),(e,f) € N x N such that (a,b) R (c,d) and

(c,d) R (e,f).Then,
(a,b)R(c,d)=a+d=b+c....... (1
(c,cd)R(e,)=c+f=d+e...... (2)
Adding (1) and (2)
@+d)+(cth=(h+c)+(d+e)
at+tf=h+e

(a,b)R (e, D)

Hence, R is transitive

So, R is an equivalence relation.

Given function, f(x) = cosx, Vx € R
Now, f () =cos 3 =0
:>f(_77r) :cosgzo

= f(3)=1(7)

But% =+ _TW =0

So, f (X) is not one-one

Now, f(x) = cosx, Vx € Ris not onto as there is no pre-image for any real number.

Which does not belong to the intervals [-1, 1], the range of cos x.

R is not reflexive, as a line L1 cannot be | to itselfi.e (L1, L1 )Z R

Now ( Ly, Ly)ER
=1, L L,
=1, 11,

= (Ly, L)ER

R is symmetric
Now (Ll, Lz) and (Lz’ Lg) ER
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18.

iel; L Lyand L, | Lg

Then L, can never be | toLginfactLq || L3
i.e (L1, Ly) € R, (Ly, Lg) €R.

But (L1, L3) € R

R is not transitive.

We are given that, f: R — Rand g : R — R defined as f(x) = x* + 2 and g(x) =
—;z # 1.
First we see whether fog and gof exist for the given functions.
Since, range f C domain g and range g C domain f
Hence,fog and gof exist for the given functions.
Now, for any x € R - {1}, we have (fog)(x) = f[g(x)]
2
_ T . T
-f {m] = (m) +2
w2+2(x—1)2_ z?+2(z?+1-2z)
(z—1)° (z-1)°
_ 32’24z
(z-1)°
.. fog: R — Ris defined by

(fog))= 2442 0 2 1 (@)

(z-1)*

For any x € R we have
gof(x) = glf(x)]
= g(XZ + 2) =

242 2?42
(x242)—-1  22+1
.". gof: R — Ris defined by

(goH(x) = ﬁﬁ ........ (i)

On putting X = 2 in Eq. (i), we get

3x(2)"~4(2)+2_ 3x4-842
(2-1) (1)

=12-8+2=6

On putting X = - 3 in Eq. (ii), we get

(-3°+2 _ 942 _ 11
(—=3)%+1 9+1 10

fog(2) =

gof(-3) =
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