Solution
RELATIONS AND FUNCTIONS -MCQ
Class 12 - Mathematics

(a) Reflexive and symmetric but not transitive
Explanation:

Reflexivity: clearly for every a € S (real number)
la—al=0<1

= R is Reflecxive

Symmetric: (a, b) € R

= Ja—bl<1

= |b—-1/<1

= (ba) € R

.". R is Symmetric

Transitive: (a, b), (b, ¢) in R
=la—bl<1land|b—c| <1

Now, |a—c|=|la—b+b—c| <|a—b|+|b—¢|
Which need not be less than 1

So, R is not Transitive

.". R is Reflexive and symmetric but not transitive.

(b) transitive but neither reflexive nor symmetric
Explanation:

Since, x is greater thany V x, y € N

Let (x,x) € R

For x R x, X > x is not true for any x € N.
Therefore, R is not reflexive.

Let (x,y) € R = xRy

x>y

but y > x is not true for any x, y € N
Thus, R is not symmetric.

Let xRy and yRz

x>yandy >z

= X>Z

= xRz

So, R is transitive.

(9 (1,2
Explanation:

By removing (1, 2), we get identity relation. We know that identity relation is always an equivalence relation.

(c) xRy, x <y

Explanation:

If R is a relation defined by xRy: if * < y, then R is reflexive and transitive. But, it is not symmetric. Hence, R is not an
equivalence relation.

(ddaRb&a<b
Explanation:
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aRbifa<b

Let a R a and a be an integer here.

Therefore, a < a, we can see that it is not possible.

It is not satisfying the condition, therefore, we can say that the given relation is not reflexive.
Now, we will check if the relation is symmetric or not.

LetaRbifa<b

We cannot writea <basb<ai.e.,

=a<b#b<a

Hence, the given relation is not symmetric.

Now, we will check if the relation is transitive or not.

LetaRband bR cifa<bandb < cis an even integer.

On adding both these, we get

=a+b<b+c

On further simplification, we get

= a<c

We can sway that the bR ¢

Therefore, the given relation is also transitive.

As the given relation is only transitive, therefore, the given relation is not an equivalence relation.

(c) Reflexive, transitive but not symmetric
Explanation:

Since n divides n, V n € N, R is reflexive.

R is not symmetric since for (3, 6) € R but (6, 3)¢R.

R is transitive since for n, m, r whenever n/m and m/r = n/r, i.e., ndivides m and m divides r, then n will divide r.

@fx)=x+2

Explanation:

Injectivity: Let X, y € Z, then, f(x) = f(y) = x + 2=y + 2 =x = y.={ is one-one.
Surjectivity: Let f(x) =y, wherey € Z, . = x+2=y.= x=y -2 € Z, = f is onto.
Therefore, f is a bijective function.

(b) many-one

Explanation:

The given function f : R — R defined by f(x) = X%+ x.
f(x) = X2 + x

Now, for x = 0 and -1, we have

f(0)=0and f(-1) =0

Hence, f(0) = f(-1) but 0 # -1

= f is not one one = f is many one.

(a) many-one and into

Explanation:

Given that f : R — R be given by f(x) = [x]? + [x + 1] - 3

As [x] is the greatest integer so for different values of x, we will get same value of f(x).

[x]2 + [x + 1] will always be an integer.

So, f is many-one.

Similarly, in this function co domain is mapped with at most one element of domain because for every x € R, f(x) € Z.

So, f is into.
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10.
(d)range of f=Y
Explanation:
A function f : A — B is said to be onto, if for every b € B, there exists an element a in A such that f(a) = b.

11. Let f(x) =6x, x € N
For one - one
f(x1) = 6%
f(xy) = 6x)
put f(x1) = f(xy) we get
6x1 = 6x)
Hence, if f(x1) = f(xp) , x1 = xo
Function f is one - one
For onto
f(x) = 6x
let f(x) =y ,such thaty € N
6x =y
>z=1{
Ify=1
x =0.166667
which is not possible as x € N
Hence, f is not onto.
12. Since the school is a boys school, no student of the school can be the sister of any student of the school. Hence, R = ¢, showing
that R is the empty relation.
It is also obvious that the difference between the heights of any two students of the school has to be less than 3 meters. This shows
that R"= A x A is the universal relation.
13. Letf(x)=x+1
- g(z) = {a:— 1 z:f:u>1
1 ife=1
These are two examples in which gof is onto but f is not onto.
14. Here, f(-1) = f(1) = 1 so that distinct elements have same image.Therefore, f is not one-one.
Clearly,f takes positive real values,so range(f)=R" # R =codomain.
So f is not onto
15.(a,a) €R
16. (3, 1) is the single ordered pair which needs to be added to R to make it the smallest equivalence relation.
17. Injectivity: We know that f(0) = cos 0 = 1 and f(27) = cos 27 = 1.
So, different elements in R(domain) may have the same image. Hence,it is not an injection.
Surjectivity: Since the range of cos x is -1 to 1, it follows that the range of f(x) is not equal to its co-domain. So, f is not surjective.
18. one - one and onto
f(x) =x°

:>y=x5

Since the lines do not cut the curve in 2 equal valued points of y, therefore, the function f(x) is one - one.
The range of f(x) = (-00, o0) = R (Codomain)
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.. f(x) is onto

.. f(x) is one - one and onto.
19. Set of all elements related to 1 is {1}.
20. Let x1, xp € R be such that f(x1) = f(x)

3 _ .3
= T] =Ty

= X1 = Xp
Therefore, f is one-one function, hence f(x) = x3 is injective.

21.
(d) A is false but R is true.
Explanation:
Assertion: The elements that are related to 1 will be those elements from set A which are equal to 1.
Hence, the set of elements related to 1 is {1}.
Reason: Since, Ry and R, are equivalence relations, therefore (a, a) € Ry, (a,a) € Re, Va € A.
This implies that (a,a) € R; NR,,Va.
Hence, Ry N Ry is reflexive.
Further, (a, b) € R N Ry = (a,b) € R; and (a, b) € Ry and (b, a) € Ry
= (b,a) e Ri1NRy
Hence, R; N Ry is symmetric.
Similarly, (a, b) € Ry M Ry and (b,c) € R{ N Ry
= (@,c)€Rjand(a,c) € Ry =(a,0) e R N Ry.
This implies that Ry N Ry is transitive.

Hence, R; N Ry is an equivalence relation.

22,
(d) A is false but R is true.
Explanation:
Assertion: Let A ={1, 2,3, 4,5, 6}
A relation R is defined on set A is
R={(,b):b=a+1}
S R={(1,2),(2,3),(3,4),45), (5, 6)}
Now, 6 € A but (6, 6) € R
.. Riis not reflexive.
Reason: Given set A = {1, 2, 3}
A relation R on A is defined as
R={(1,2), (2 D}
(1,2)€Rand (2,1) €R.
So, R is symmetric.

23.
(d) A is false but R is true.
Explanation:
We have, A ={1,5,8,9}, B={4, 6} and f = {(1, 4), (5, 6), (8, 4), (9, 6)}
So, all elements of B has a domain element on A or we can say elements 1 and 8 & 5 and 9 have some range 4 & 6,
respectively.
Therefore, f : A — B is a surjective function not one to one function.
Also, for a bijective function, f must be both one to one onto.

24. (a) Both A and R are true and R is the correct explanation of A.

Explanation:

https://saitechinfo.com 4r7



25.

26.

27.

Assertion Here, R = {(x, y) : y is divisible by x} is a relation in the set A = {1, 2, 3, 4, 5, 6}.
For reflexive, we know that x is divisible by x, which is true for all x € A.

S.(x,x) € Rforall x € A.

So, R is reflexive.

For symmetry, we observe that 6 is divisible by 2 i.e. (2, 6) € R but 2 is not divisible by 6 i.e. (6, 2) € R.

So, R is not symmetric.

For transitivity, let (x, y) € Rand (y, z) € R
=y is divisible by x and z is divisible by y.
= z is divisible by x.

= (x,z2) €R

e.g. 2 is divisible by 1 and 4 is divisible by 2.
So, 4 is divisible by 1. So, R is transitive.
Hence, R is not an equivalence relation.

(c) A is true but R is false.
Explanation:
Assertion: It is given that f : R* — R* is defined by
@)= %
For one-one, f(x) = f(y)
11

= - ==
z oy

=>X=y
Therefore, f is one-one.

For onto, it is clear that for y € R* , there exists © = % € R* (exists-as y # 0 ) such that

1
Y
Therefore, f is onto. Thus, the given function (f) is one-one and onto.

Reason: Now, consider function g : N — R* defined by g(z) = % )
We have, g (z1) = g (z2) = % =L

T2

= X1 =Xy

Therefore, g is one-one.

Further, it is clear that g is not onto as for 1 - 2 € R*, there does not exist any x in N such that g(x) = 1.2

=1=1.2
== 1%—2¢N (domain)

Hence, function g is one-one but not onto.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

Given A = {0, 1}

f2n-1)=0,f2n)=1VneN

= every element in A has its preimage in N.

so A is true.

and we know range is subset or equal to codomain

so R is true.

and for onto function, Range = Codomain

so R is correct explanation of A.

(a) Both A and R are true and R is the correct explanation of A.
Explanation:
Given, n(A) =4

Total number of reflexive relations = 2" -1)
_ 94x3 _ 512
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28.
(d) A is false but R is true.
Explanation:
The assertion is false because relation R is not symmetric, (1, 2) € Rbut (2, 1) € R

The reason is true because for a relationship to be equivalence it must be reflexive, symmetric, and transitive.

29. (a) Both A and R are true and R is the correct explanation of A.
Explanation:
Assertion: Given that,
A ={2,4,6},
R={3,5,7,9}
and R = {(2,3), (4, 5), (6, 7)}
Here, f(2) = 3, f(4) =5 and f(6) = 7
It can be seen that the images of distinct elements of A under f are distinct.
Hence, function f is one-one but f is not onto as 9 € B does not have a pre-image in A.
Hence, both Assertion and Reason are true, but Reason is not a correct explanation of Assertion.

30.
(d) A is false but R is true.
Explanation:
Assertion is false because every function is not invertible. The function which is one-one and onto i.e. bijective functions are
invertible so reason is true.

31. State whether the given statement is True or False:
(i) (a) True
Explanation: {
True

(i) (a) True
Explanation: {
True
(iii) (a) True
Explanation: {
True
Given that, f : N — A defined by f 2n=1) =0, f (2n) = 1,¥ n € N,
We observe that for each element of A(co-domain) there exist a pre image in N(domain).
For 0 € A there exist (2n-1),Y n € N
For 1 € A there exist (2n),V n € N
Thus, the mapping is onto.

(iv) (@) True
Explanation: {
True

(v) (b)False
Explanation: {
False

(vi) (b) False
Explanation: {
False
Given that, R = {(3, 1), (1, 3), (3, 3)} be a relation defined on the set A = {1, 2, 3}
Now,
R is not reflexive - (1,1),(2,2) € R.
R is symmetric *." (3,1) € R=(1,3) € R
R is not transitive *.* (1,3) € R and (3,1) € R but (1,1) € R.
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(vii) (a) True
Explanation: {
True
(viii) (b) False
Explanation: {
False
Given that, A = {1, 2,3} and R = {(1, 1), (1, 2), (2, 1), (3, 3)}
Now,
R is not reflexive * " (2,2) € R
(ix) (a) True
Explanation: {
True
(x) (a) True
Explanation: {

True
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