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PRACTICE PAPER 01
CHAPTER 01 RELATIONS AND FUNCTIONS

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xii DURATION : 1% hrs
General Instructions:

(i). All questions are compulsory.

(i1). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(ii1). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks

each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of §
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.
(v). Use of Calculators is not permitted
SECTION - A
Questions 1 to 10 carry 1 mark each.
1. IfR={(x,y):x,y € Z, x> +y*>*<4} is arelation is set Z, then domain of R is

(a) {0, 1, 2} (b) {-2,-1,0,1,2} (c){0,-1,-2} (d) {-1,0, 1}

Let the relation R inthe set A= {x € Z : 0 <x < 12}, given by R = {(a, b) : |a—b| is a multiple of
4}. Then [1], the equivalence class containing 1, is :

(a) {1, 5,9} (b) {0, 1,2, 5} ()¢ (d) A

Given triangles with sides T1: 3,4, 5; T>: 5,12, 13; T3: 6,8, 10; T4: 4, 7, 9 and a relation R in
set of triangles defined as R = {(A1, A2) : A is similar to A2}. Which triangles belong to the same

equivalence class?
(a) Ty and T> (b) T2 and T3 (c) Ty and T3 (d) T1 and T4

A relation R inset A = {1, 2, 3} is defined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which of the
following ordered pair in R shall be removed to make it an equivalence relation in A?

(a) (1, 1) (b) (1,2) (©)(2,2) (d) (3, 3)
Given set A = {1, 2, 3} and a relation R = {(1, 2), (2, 1)}, the relation R will be
(a) reflexive if (1, 1) is added (b) symmetric if (2, 3) is added
(c) transitive if (1, 1) is added (d) symmetric if (3, 2) is added

Let ‘f’:R— {2} — R — {1} be a function defined by f (x) = x_—;’ then ‘f’ is
x_

(a) into function (b) many one function

(c) bijective function (d) many one, into function.

Let the function ‘t” : N — N be defined by f(x) =2x + 3, x € N. Then ‘f” is
(a) not onto (b) bijective function

(c) many-one, into function (d) None of these

Set A has 3 elements and the set B has 4 elements. Then the number of injective functions that
can be defined from set A to set B is
(a) 144 (b) 12 (c) 24 (d) 64

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose

the

correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R s false.

(d) A 1s false but R is true.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Assertion (A): Given set A = {1, 2, 3, ... 9} and relation R in set A X A defined by (a, b) R (¢, d)
ifa+d=>b + ¢, be an equivalence relation. The ordered pair (1, 3) belongs to equivalence class
related to [(5, 3)]

Reason (R): Any ordered pair of A X A belongs to equivalence class [(5, 3)] if (x,y) R (5, 3) V
(x,y) EA XA

Assertion (A): Let R be the relation on the set of integers Z given by R = {(a, b) : 2 divides (a -
b)} is an equivalence relation.

Reason (R): A relation R in a set A is said to be an equivalence relation if R is reflexive,
symmetric and transitive.

SECTION - B

Questions 11 to 14 carry 2 marks each.

Check whether the relation R defined in the set {1, 2, 3, 4, 5, 6} as
R={(a, b): b=a+ 1} is reflexive, symmetric or transitive.

Write the inverse relation corresponding to the relation R given by R = {(x, y): x EN, x <5,y =
3}. Also write the domain and range of inverse relation.

Show that the relation S in the set R of real numbers, defined as S = {(a, b) : a, b € R and a < b*}
is neither reflexive, nor symmetric, nor transitive.

Let f: N — N be defined by

24 s odd
S(x)=

E,ifn is even

For all n € N, state whether the function f is bijective. Justify your answer.

SECTION - C

Questions 15 to 17 carry 3 marks each.

Show that the modulus function f: R — R given by f (x) = |x|, is neither one-one nor onto, where
x| 1s x, 1f x 1s positive or 0 and |x| 1s —X, if X 1s negative.

Given a non-empty set X, define the relation R in P(X) as follows:
For A, B € P(X), (A, B) € Riff A c B. Prove that R is reflexive, transitive and not symmetric.

Check whether the relation R defined on the set A= {1,2,3,4,5,6}asR={(a,b):b=a+1}1is
reflexive, symmetric or transitive.

SECTION - D

Questions 18 carry 5 marks.

Show that each of the relation R inthe set A={xeZ:0<x<12}, givenby R = {(a, b): [a—b| is

a multiple of 4} is an equivalence relation. Find the set of all elements related to 1.
OR

Show that the function f:R— {x € R:—1 <x <1} defined by f{ x) =

X )
,X € R 1s one-one and
I+] x|

onto function.
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SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. An organization conducted bike race under two different categories-Boys and Girls. There were
28 participants in all. Among all of them, finally three from category 1 and two from category 2
were selected for the final race. Ravi forms two sets B and G with these participants for his
college project. Let B = {b1, b2, b3} and G = {g1, g2}, where B represents the set of Boys selected
and G the set of Girls selected for the final race.

Based on the above information, answer the following questions:
(1) How many relations are possible from B to G ? (1)
(i1) Among all the possible relations from B to G, how many functions can be formed from B to
G?(1)
(ii1) Let R : B — B be defined by R = {(x, y) : x and y are students of the same sex}. Check if R
is an equivalence relation. (2)

OR
(ii1) A function f : B — G be defined by f= {(b1, g1), (b2, g2), (b3, g1)}.
Check iff is bijective. Justify your answer. (2)

20. Students of Grade 9, planned to plant saplings along straight lines, parallel to each other to one
side of the playground ensuring that they had enough play area. Let us assume that they planted
one of the rows of the saplings along the line y = x — 4. Let L be the set of all lines which are
parallel on the ground and R be a relation on L.

FESRRS

(i) Let relation R be defined by R = {(Li, L2): L1 || L> where L, L, € L}. What is the type of
relation R? (2)
(i1) (a) Check whether the function f: R — R defined by f(x) = x — 4 is bijective or not. (2)
OR
(i1) (b) Let f: R — R be defined by f(x) = x + 4. Find the range of f{x). (2)
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PRACTICE PAPER 01 (ANSWERS)
CHAPTER 01 RELATIONS AND FUNCTIONS

BJECT: MATHEMATICS MAX. MARKS : 40

CLASS : Xl DURATION : 1% hrs

General Instructions:

(i).
(ii).

All questions are compulsory.
This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks

(iv)
(V).

each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

. There is no overall choice.
Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.

IfR={(X,y): X,y € Z, X2 +y2<4} is a relation is set Z, then domain of R is
@ {0, 1, 2} (b) {-2,-1,0,1,2} (c){0,-1,-2} (@) {-1,0, 1}
Ans: (b) {-2,-1,0,1, 2}

Lety=0,thenx2<4 =x=0, £1, £2

Thus, domainof R ={-2,-1,0, 1, 2}

Let the relation Rinthe set A= {x e Z:0<x <12}, given by R = {(a, b) : |]a—Db| is a multiple of
4%}. Then [1], the equivalence class containing 1, is :

(@) {1 5, 9} (b) {0, 1, 2, 5} © ¢ (d) A

Ans: (a) {1, 5, 9}

Given triangles with sides T1: 3,4, 5; T>: 5, 12,13; T3:6,8,10; T4: 4,7, 9and arelation R in
set of triangles defined as R = {(A1, A2) : A1 is similar to A2}. Which triangles belong to the same
equivalence class?

(@ Trand T> (b) T2and T3 (c) Trand T3 (d) Trand T4

Ans: (c) Trand T3

T1 and Tz are similar as their sides are proportional.

Arelation Rinset A = {1, 2, 3} is defined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which of the
following ordered pair in R shall be removed to make it an equivalence relation in A?

(@) (1, 1) (b) (1,2) (©) (22 (d) (3,3)
Ans: (b) (1, 2)

Givenset A = {1, 2, 3} and arelation R = {(1, 2), (2, 1)}, the relation R will be
(@) reflexive if (1, 1) is added (b) symmetric if (2, 3) is added

(c) transitive if (1, 1) is added (d) symmetric if (3, 2) is added

Ans: (c) transitive if (1, 1) is added

Here (1, 2) € R, (2, 1) € R, if transitive (1, 1) should belong to R.

Let ‘f " : R - {2} — R — {1} be a function defined by f (x) = X—_; then “f * is
X_

(a) into function (b) many one function
(c) bijective function (d) many one, into function.
Ans: (c) bijective function
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7.

Let the function “f* : N — N be defined by f(x) =2x + 3, x € N. Then “f’ is
(a) not onto (b) bijective function

(c) many-one, into function (d) None of these

Ans : (a) notonto

ify=f(x)=8 = 8=2x+3 = x=5/2¢N.

Hence, not onto.

Set A has 3 elements and the set B has 4 elements. Then the number of injective functions that
can be defined from set A to set B is

(a) 144 (b) 12 (c) 24 (d) 64

Ans: (c) 24

Total injective mappings/functions = *P; = 4! = 24,

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose
the correct answer out of the following choices.

10.

11.

12.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.

(d) A is false but R is true.

Assertion (A): Givenset A ={1, 2, 3, ... 9} and relation R in set A x A defined by (a, b) R (c, d)
if a+d=b+c, be an equivalence relation. The ordered pair (1, 3) belongs to equivalence class
related to [(5, 3)]

Reason (R): Any ordered pair of A x A belongs to equivalence class [(5, 3)] if (Xx,y) R (5,3) V
(X, y) EAXA.

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

Assertion (A): Let R be the relation on the set of integers Z given by R = {(a, b) : 2 divides (a -
b)} is an equivalence relation.

Reason (R): A relation R in a set A is said to be an equivalence relation if R is reflexive,
symmetric and transitive.

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

SECTION-B

Questions 11 to 14 carry 2 marks each.

Check whether the relation R defined in the set {1, 2, 3, 4, 5, 6} as
R ={(a, b) : b=a+ 1} is reflexive, symmetric or transitive.
Ans: LetA={1, 2, 3, 4,5, 6}.
A relation R is defined on set A as:
R={(a,b):b=a+1}
R={(1,2),(23),(3 4),(45), (5 6)}
We observe, (1, 1), (2, 2), (3, 3), (4, 4), (5,5), (6,6) ¢ R
We can say (a, a) ¢ R, where a € A.
R is not reflexive.
It can be observed that (2, 3) € R, but (3, 2) € R.
R is not symmetric.
Now, (2, 3), (3,4) eR but, (2,4) ¢ R
As(X,Y)ER,(y,2) ER#» (X,2) ER
R is not transitive
We observe, R is neither reflexive, nor symmetric, nor transitive.

Write the inverse relation corresponding to the relation R given by R = {(X, y): X € N, x <5,y =
3}. Also write the domain and range of inverse relation.
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Ans: Given, R={(x,y) : X€ N, x<5,y =3}
=>R={(1,3),(2,3), 3, 3), (4, 3)}

Hence, required inverse relation is
R*={31),(32),(33),3 4}

~. Domain of R™* = {3} and

Range of R ={1, 2, 3, 4}

13. Show that the relation S in the set R of real numbers, defined as S = {(a, b) : a,b €RR and a <b?}
IS neither reflexive, nor symmetric, nor transitive.
Ans: Given S = {(a, b) eR | a<b?}
We can consider counter example.

2
For reflexive: Let i,l ES—> 1 < 1 = 1 < L , false, Hence, not reflexive.
2 2 2 \2 2 4

For symmetric: Let (-1, 2) € S= -1 < (2)? = -1 < 4 true,

If symmetric then (2, -1) € S

= 2 <(-1)>= 2 < 1, false, Hence, not symmetric.

For transitive: Let (25,3) € Sand (3,2) €S

= 25<(3)?and 3<(2)>= 25 <9 and 3 <4, false in first and true in second case.
Moreover, If transitive then (25, 2) € S = 25 < (2)> = 25 < 4,false

Hence, not transitive.

14. Let f: N — N be defined by

nN+L s odd

F) =

—,ifniseven
2
For all n € N, state whether the function f is bijective. Justify your answer.

N+ it is odd
Ans: Given, f(x)=
g,if nis even

Let x; = 1 and x2 = 2 be two elements of N.
~f(x)=f)=(1+1)/2=2/2=1

and f(x2) =f(2) =2/2=1

f(x1) = f(x2) for x1 # x2

f: N — N is not one-one.

= As f is not one-one. f is not a bijective function.

SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Show that the modulus function f : R — R given by f (x) = |x|, is neither one-0ne nor onto, where
[X| is X, if X is positive or 0 and |x| is =X, if X is negative.
X, if x>0
Ans: f(x)9x|= )
{—x, if x<0
One-one: Let x; = 1, X2 = -1 be two elements belongs to R
f(x1) =f(1) = |1 and f(x2) = f(-1) =-(-1) =1
= f(xy) = f(x2) for x1 # x2
= f(x) is not one-one.
Onto: Let f(x) = -1 = |x| = -1 € R, which is not possible.
= f(x) is not onto.
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16.

17.

18.

Hence, f is neither one-one nor onto function.

Given a non-empty set X, define the relation R in P(X) as follows:

For A, B € P(X), (A, B) € Riff A c B. Prove that R is reflexive, transitive and not symmetric.
Ans: Let A € P(X). ThenAc A

= (4, A) €R

Hence, R is reflexive.

Let 4, B, C € P(X) such that (4, B), (B, C) €R

= AcB,Bc(C

= AcC

= (4, C) ER

Hence, R is transitive.

@, X € P(X) such that @ c X. Hence, (@, X) € R. But, X ¢ @, which implies that (X, @) ¢ R.
Thus, R is not symmetric.

Check whether the relation R defined onthe set A={1, 2, 3,4,5,6}asR={(a,b) :b=a+ 1}is
reflexive, symmetric or transitive.

Ans: Given relation R defined onthe set A={1, 2, 3,4,5,6}asR={(a,b):b=a+1}
Now, Reflexivity: Leta € A

We have,a#a+1=(a,a) €R

=~ Itis not reflexive

Symmetric: Leta=1andb=2ie.a,beA

~b=a+l1=2=1+1=(,b)ER

butazb+1lasl#2+1=(b,a)¢&R

=~ It is not symmetric.

Transitive: Leta, b,c € A

Now, if (a,b)eR=>b=a+1..(i)

and (b,c) eER=>c=b+1..(ii)

from (i) and (ii), we have

c=(a+l)+1=a+2

=>c=a+2=(acC)€R

=~ Is is not transitive

Hence, relation R is neither reflexive nor symmetric nor transitive.

SECTION-D

Questions 18 carry 5 marks.

Show that each of the relation R inthe set A={xeZ:0<x<12}, givenby R = {(a, b): |a—-b] is
a multiple of 4} is an equivalence relation. Find the set of all elements related to 1.

Ans: A={xeZ:0<x<12}={0,1,2,3,4,5,6,7,8,9,10,11,12} and

R ={(a, b): |a—b| is a multiple of 4}

For any elementa €A, we have (a,a) € R = |a—a| = 0is a multiple of 4.
" R is reflexive.

Now, let (a, b) € R =|a - b| is a multiple of 4.

=|—(a - b)| is a multiple of 4

=|b —a| is a multiple of 4.

= (b,a) €R

~.R is symmetric.

Now, let (a, b), (b, ¢) € R.
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=|a — b| is a multiple of 4 and |b — c| is a multiple of 4.
= (a—Db) isamultiple of 4 and (b - c) is a multiple of 4.
=(a-b+b-c)isamultiple of 4

=(a—c) is a multiple of 4

=la - c| is a multiple of 4

= (a,¢) €R

. Ris transitive.

Hence, R is an equivalence relation.
The set of elements related to 1 is {1, 5, 9} since
|1 — 1| =0is amultiple of 4
|5 - 1| =4 is a multiple of 4
|9 — 1| = 8 is a multiple of 4
OR

Show that the function f :R— {x € R: —1 <x <1} defined by f( x) :ﬁ, X €R is one-one and
+| X

onto function.

Ans: It is given that f :R— {x € R : —1 < x <1} defined by f( ) :ﬁ,x eR
+ [ X

__ Y
1+ x| 1+]|y|
It can be observed that if x is positive and y is negative, then we have

L:L:>2xy:x—y

1+x 1-y
Since, x is positive and y is negative, thenx>y = x—y >0
But, 2xy is negative. Then, 2xy #x —.
Thus, the case of x being positive and y being negative can be ruled out.
Under a similar argument, x being negative and y being positive can also be ruled out. Therefore,
x and y have to be either positive or negative.

Suppose, f(x) = f(y), where X,ye R=

When x and y are both positive, we have f(x) = f(y):L:L: X+XYy=y+Xy=>X=Yy
1+x 1+vy

When x and y are both negative, we have f(x)= f(y):lizli: X—=Xy=y—-Xy=>X=Yy
Therefore, f is one-one. Now, lety eR such that -1 <y <1,
If y is negative, then there exists x = 1 Y_ &R such that

Ty

( y ] y
f(X):f(ly ]: 1+y __1+y - y _y
+y) |y 1+( -y ] +y-y
1+y 1+y
y

If y is positive, then there exists X = € R such that

1-y

( y ] y
f(X):f(ly ]: 1_y _ 1_y :1 y _
-y) |y 1+(1y] —y+y

1-y
Therefore, f is onto. Hence, f is one-one and onto.
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SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. An organization conducted bike race under two different categories-Boys and Girls. There were
28 participants in all. Among all of them, finally three from category 1 and two from category 2
were selected for the final race. Ravi forms two sets B and G with these participants for his
college project. Let B = {by, b2, bs} and G = {g1, g2}, where B represents the set of Boys selected
and G the set of Girls selected for the final race.

Based on the above information, answer the following questions:
(i) How many relations are possible from B to G ? (1)
(i) Among all the possible relations from B to G, how many functions can be formed from B to
G?7(1)
(iii) Let R : B — B be defined by R = {(x, y) : x and y are students of the same sex}. Check if R
is an equivalence relation. (2)
OR
(iii) A function f : B — G be defined by f= {(b1, g1), (b2, 92), (b3, g1)}.
Check iff is bijective. Justify your answer. (2)
Ans: (i) Number of relations = 2™ = 223 = 26 = 64
(ii) Number of functions fromB to G =2°=8
(i) R ={(x, y) : x and y are students of same sex.}
Since x and x are of the same sex
So (x, X) € R for all x
~ R is reflexive
If x and y are of the same sex then y and x are also of the same sex
~ R is symmetric
If (x,y) eRand(y,z) e Rthen(x,z) ER
Then x and z will be of the same sex
~ R is transitive
Sine R is reflexive, symmetric and transitive
~ R is an equivalence relation.

OR

(iii) Given R = {(b1, 91), (b2, 92), (b3, 91)}

Since bz and bs have the same image g1
~ R is not injective

Since all elements of G has a pre-image
~ R is bijective
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20. Students of Grade 9, planned to plant saplings along straight lines, parallel to each other to one
side of the playground ensuring that they had enough play area. Let us assume that they planted
one of the rows of the saplings along the line y = x — 4. Let L be the set of all lines which are
parallel on the ground and R be a relation on L.

bt

(i) Let relation R be defined by R = {(L1, L2): L1 || L2 where Ly, L2 € L}. What is the type of

relation R? (2)

(i) (a) Check whether the function f: R — R defined by f(x) = x — 4 is bijective or not. (2)
OR

(i1) (b) Let f : R — R be defined by f(x) = x + 4. Find the range of f{x). (2)

Ans: (i) Given relation R defined by

R ={(Ls, L2): L1 || Lo where L1, Lo € L}

Reflexive: LetLi € L= Li||Li= (L1, L1) €R.

=~ It is reflexive.

Symmetric: Let L1, Lo, € L and let (L1, Lo) € R

=>L|L=>L]|L=>(L,L)ER

~ It is symmetric.

Transitive: Let L1, Lo € L and let (L1, L2) €R

=L L

Let Lo, L3 € Land let (L, L3) ER

= Lo Ls

Now, L1 ||Land Lo || Ls=> L1||Ls = (L1, L3) ER

=~ It is transitive.

Hence R is an equivalence relation.

(ii) (@) Given function f : R — R defined by f(x) =x — 4

Injective : Let X1, X2 € R such that x1 # xo.

= X1 —4 #x2— 4 =1(x1) # f(x2)

~ Itis injective.

Surjective: Lety=x-4 =>x=y+4

For every y € R (co-domain) there exists X =y + 4 € R (domain).

i.e., Co-domain = Range

~ It is surjective.

Hence given function is bijective.
OR

(ii) (b) Given function f : R — R defined by f(x) =x + 4

Lety=f(x) > y=x+4= x=y-4

Fory € R (co-domain),

3 x=y-4= R (domain) such that f(x) = B

=~ Range of f(x) is R (Set of real numbers).
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