PRACTICE PAPER 01 (2024-25)
CHAPTER 01 SETS

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI 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.

If X = {1, 2, 3}, if n represents any member of x, then all elements of a set, containing element n
+ 6 is given by:
(a) {6, 7, 8} (b) {5, 6, 7} (c) {7, 8,9} (d) {8, 9, 10}

Two finite sets have m and n elements. The number of subsets of the first set is 112 more than
that of second set. The values of m and n are respectively:
(@) 4,7 (b) 7,4 (c) 4,4 (d)7,7

Let A and B be two sets such that n(A) = 20, n(B) =10, n(A U B) = 15. Then, n(A N B) is equal to:
(@) 30 (b) 40 (c) 15 (d) none of these

LetA={x:x€eR,x>6}and B={x € R:x<9}. Then, AN B isequal to:
(a) (7. 8] (b) (7. 8) ©[7.9) (d) [7, 8]

If S={x|xis a positive multiple of 3 less than 100} and P ={ x | x is a prime number less than
20}. Then, n(S) + n(P) is equal to:
(a) 34 (b) 31 (c) 33 (d) 41

If A={x:xisamultiple of 3} and, B = {x : x is a multiple of 5}, then AN B is:
(@) { x: xisamultiple of 3} (b) { x : x is a multiple of 5}
(c) { x: xisamultiple of 15} (d) none of the above

Giventhe set A={1, 3,5}, B={2, 4,6}, C={0, 2, 4, 6, 8}. Which of the following can
be considered as a universal set(s) for sets A, B, C?

(@ {0, 1,2, 34,5,6} () ¢

(©{0,1,2,34,56,7,8,9, 10} d){1,2,34,5/6,7,8}
IfFX={8"-7n-1|neN}andY ={49n-49| ne N}. Then

@Xcy (b)Y c X () X=Y @dXNyY=4¢

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) Ais true but R is false.

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

11.

12.

13.

14.

15.

16.

17.

18.

19.

Assertion (A): The set {1, 8, 27,. . ., 1000} in the set-builder form is { x: x = n®, where n € N
and 1 <n <10}
Reason (R): In roster form, the order in which the elements are listed is immaterial.

Assertion (A): LetA={2,3,4}andB={1, 2, 3,4} ThenACB
Reason (R): If every element of set A is also an element of set B, then A is a subset of B.

SECTION-B

Questions 11 to 14 carry 2 marks each.

If X and Y are two sets such that X has 40 elements, X U Y has 60 elements and X N Y has 10
elements, how many elements does Y have?

IfX={5,6,78}Y={78 0910}, Z={3, 4,5, 6} Find: () (XN Y) U Z) (b) (XUY)N2)

Giventhat N = {1, 2, 3,. .. 100}, then
(a) Write the subset A of N, whose elements are odd numbers.
(b) Write the subset B of N, whose elements are represented by x + 2, where x € N.

If P(A) = P(B), show that A = B.

SECTION-C

Questions 15 to 17 carry 3 marks each.

IfA={1,3,5711,13,15,17},B={2,4,6,8, ..... 18} and U is universal set then find
A'U[(AuB)NB

Let A={1, 2 3 4} B={1, 2, 3} and C = {2, 4}. Find all sets of X satisfying each pair of

conditions:

(@ XcBandX ¢ C
(b)XcB,X#Band X & C
(c)XcA, XcBandXcC

LetPandQbesets, ifPNX=QNX=¢and P U X =Q U X for some set X. Show that P = Q.

SECTION-D

Questions 18 carry 5 marks.

In a survey it was found that 21 people liked product A, 26 liked product B and 29 liked product
C. If 14 people liked products A and B, 12 people liked products C and A, 14 people liked

products B and C and 8 liked all the three products. Find how many liked product C only.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

In a school, during the new academic session 2024-2025, in all sections of class XI, out of 200
students, 30 students offered English only, 24 students offered Sanskrit only, 16 students offered
only Hindi, 80 students offered Hindi and English, 40 students offered Hindi and Sanskrit, 20
students offered English and Sanskrit, 130 students offered Hindi.
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Based on the above information answer the following questions:
(a) Find the number of students who offered all the three subjects.

(b) Find the number of students who offered English.

(c) Find the number of students who offered Sanskrit

(d) Find the number of students who offered English and Sanskrit but not Hindi.

20. In a library, 25 students are reading books on physics, chemistry, and mathematics. It was found
that 15 students were reading mathematics, 12 reading physics and 11 reading chemistry, 5
students reading both mathematics and chemistry, 9 students reading both physics and
mathematics, 4 students reading both physics and chemistry, and 3 students reading all three
subjects.

() Find the number of students reading only Chemistry.
(b) Find the number of students reading only Mathematics.
(c) Find the number of students reading at least one of the subject and also find the number of

students reading none of the subjects.
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PRACTICE PAPER 01 (2024-25)
CHAPTER 01 SETS (ANSWERS)

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI 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

1.

SECTION-A

Questions 1 to 10 carry 1 mark each.

If X = {1, 2, 3}, if n represents any member of x, then all elements of a set, containing element n
+ 6 is given by:

(@) {6, 7, 8} (b) {5, 6, 7} (c) {7, 8, 9} (d) {8, 9, 10}

Ans: (c) {7, 8, 9}

The elements in a set containing n + 6 elements where nex will

1+6,2+6,3+6={7,89}.

Two finite sets have m and n elements. The number of subsets of the first set is 112 more than
that of second set. The values of m and n are respectively:

@4,7 (b) 7,4 (c) 4,4 d)y7,7

Ans: (b) 7,4

Given that the total number of subsets of the first set is 112 more than the total number of subsets
of the second set.

S2M_2"=112=2"2™"-1)=2x7

~2"=2%and (2" "-1)=7

We can say that the value of n =4

52" N"_1=7=2"""=8

= 2M-4=23[+ n=4]

>m-4=3=>m=7

Therefore the value of m=7 and n = 4.

Let A and B be two sets such that n(A) = 20, n(B) =10, n(A U B) = 15. Then, n(A N B) is equal to:
(@) 30 (b) 40 (c) 15 (d) none of these

Ans: (c) 15

Given, A and B are two sets such that n(A) = 20, n(B) = 10, n(A U B) =15

We know that, n(A U B) = n(A) + n(B) —n(A N B)

= 15=20+10-n(A N B)

=15=30-n(ANB)

=>n(ANB)=15

LetA={x:x€eR,x>6}and B={x € R:x<9}. Then, AN B isequal to:

(a) (7, 8] (b) (7. 8) ©[7.9) (d) [7, 8]
Ans. (b) (7, 8)

A ={x:xeR, x> 6}

=A={789,. ...},

B={xeR:x<9}
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={8,7,6,5,....}
ANB={x:xeR,x>6} N {xER :x< 9}

={x: xeR,x>6and x< 9}

= {x: X€R, 6 < x < 9} (it shows an open interval.)
=(7.8)

5. If S={x]|xis a positive multiple of 3 less than 100} and P ={ x | x is a prime number less than
20}. Then, n(S) + n(P) is equal to:
(a) 34 (b) 31 (c) 33 (d) 41
Ans. (d) 41
S = {x: x is a positive multiple of 3 less than 100}
= S5={3,6,912,...,99}
= n(S) =33
P = {x: x is a prime number less than 20}
=P ={2,3,5,7,11,13,17,19}
n(P)=8
n(S) +n(P)=33+8=41

6. IfA={x:xisamultiple of 3} and, B = {x : x is a multiple of 5}, then AN B is:
(@) { x: xisamultiple of 3} (b) { x : x is a multiple of 5}
(c) { x: xisamultiple of 15} (d) none of the above
Ans. (c) {x: x is amultiple of 15}
A={3,6,912,1518.21,...}
B = {5,10,15,20,25,30,. . . .}
Then, ANB={3,6,9,12, 15,18, 21,...} N {5, 15, 20, 5, 30. . .}
= {15, 30, 45,. .. } = {x : x is amultiple of 15}

7. Giventheset A={1, 3,5} B={2, 4,6} C={0, 2, 4, 6, 8} Which of the following can
be considered as a universal set(s) for sets A, B, C?
@4{0,1,2 34,5, 6} (b) &
(©{0,1,2,3,4,5,6,7,8,9, 10} d){1,23,4,5,6,7, 8}
Ans: (€) {0, 1, 2,3,4,5,6,7,8,9, 10}
A, B, Care subsets of {0, 1, 2, 3,4, 5,6, 7,8, 9, 10}

8 ITX={8"-"Tn-1|neN}andY ={49n-49| ne N}. Then
@XcyY (b)Y X () X=Y DXNY=¢
Ans: (a) XY
forn=1,x={81-7x1-1}=0,y=49%x1-49=0
forn=2,x=82-7x2-1=49,y=49x 2-49=49
forn=3,x=83-7x3-1=490,y=49x3-49=98
We see forn=3,x =490,y =98

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) Ais true but R is false.

(d) A is false but R is true.

9. Assertion (A): The set {1, 8, 27,. . ., 1000} in the set-builder form is { x: x = n%, where n € N
and 1 <n<10}.
Reason (R): In roster form, the order in which the elements are listed is immaterial.
Ans: (b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
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10.

11.

12.

13.

14.

We can see that each member in the given set is the cube of a natural number. Hence, the given
set in the set-builder form is { x : x = n® wheren € Nand 1 <n < 10}.
Also, in roster form, the order in

Assertion (A): LetA={2,3,4}andB={1, 2, 3,4} ThenAcB

Reason (R): If every element of set A is also an element of set B, then A is a subset of B.
Ans: (a) Both (A) and (R) are true and (R) is the correct explanation of (A).

Since, every element of Aisin B so A c B.

SECTION-B

Questions 11 to 14 carry 2 marks each.

If X and Y are two sets such that X has 40 elements, X U Y has 60 elements and X N Y has 10
elements, how many elements does Y have?

Ans: Given n(X) =40, n(X U Y)=60,n(XNY)=10

We know that, n(X U Y) =n(X) + n(Y) = n(X NY)

=60 =40 +n(Y)-10

= 60 =40 - 10 + n(Y)

= 60 = 30 + n(Y)

~n(Y)=60-30=30

Thus, the set Y has 30 elements.

IfX={5,6,7,8}Y={7,8910},2={3,4,5,6}. Find: @Q (XN Y)u 2Z) (b) (XUY)N2Z)
Ans: Given, X ={5,6,7,8}, Y={7,8,9, 10}, Z={3, 4, 5, 6}
@XnyY={5,6,7,8yn{7,8,9 10} ={7, 8}
>XNY)uz={7,8u{3,4,56}={3,4,5,6,7,8}

(b)XuY={56,7,8u{7,8,9 10} ={5,6,7,8,9, 10}

>XuY)Nnz=4{5,6,7,8,9,10} N {3,4,5,6} ={5, 6}

Giventhat N = {1, 2, 3,. .. 100}, then (a) Write the subset A of N, whose elements are odd
numbers.

(b) Write the subset B of N, whose elements are represented by x + 2, where x € N.
Ans: Given, N={1,2,3,...,100} ={x:x=nand n € N}

@ A={x|xeNandxisodd} ={1,3,5,7,...99}

(b)B={yly=x+2,xeN}

The set whose elements are represented by

X + 2 where x € N is obtained by putting x =1, 2, 3,4and soon iny = x + 2, we get
y=x+2=1+2=3

y=x+2=2+2=4

y=x+2=3+2=5

y=Xx+2=4+2=6....

y=x+2=100+2=102

So, the required set will be A= {3, 4,5, 6,. ... 102}.

If P(A) = P(B), show that A = B.

Ans: Given, P(A) = P(B) vaeA
>{a}cA={a}lePA)

={a}€P (B)[P(A) =P (B)]
=>{a}eB={a}cB

=>AcB

ForallbeB
=>{b}cB=>{b}ePB)[P(A) =P (B)]
= {b} e P(A) = {b} €A
=>{b}cA=BcCcA
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15.

16.

17.

18.

Since, Ac B and B c A, therefore A=B

SECTION-C

Questions 15 to 17 carry 3 marks each.

IfA={1,3,5,711,13,15,17},B={2,4,6,8, ..... 18} and U is universal set then find
A'U[(AuB)NB

Ans: Given, A={1, 3,5,7, 11, 13,15,17}, B={2, 4, 6, 8, ..... 18} and U is the universal set.
A'={24,6,8,09, 10, 12, 14, 16}

=>AUB={1,35,711,13,15 17} U {2, 4,6,8...18} = {1, 2, 3, 4, 5.....17, 18}
And,B'={1,3,5,7,9...17}

=>(AUB)NB'={1,2,3,4,5..17,18} N {1,3,5,7,9...17} = {1,3,5, 7, 9....17}

Now, A’ U[(AUB)NBT={24,6,8,9 10,12, 14,16} N {1,3,5,7,9...17}
={1,2,34,5,6,..18}

= U = Universal Set

Let A={1, 2 3 4} B={1, 2, 3} and C = {2, 4}. Find all sets of X satisfying each pair of
conditions:

(@ XcBandX ¢ C

(b)) XcB,X#Band X & C

(c)XcA, XcBandXcC

Ans: (a) We have, XcBand X ¢ C

= X is a subset of B but X is not a subset of C.

= XeP (B) but X ¢ P(C)

= X={1}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3},

(b) We have, Xc B, X#Band X ¢ C

= X is a subset of B other than B itself, and X is not a subset of C.
X€EP (B)

= X€eP (B), X¢P (C) but X #B

= X={1}, {3} {1, 2}, {1, 3}, {2, 3}

(c) We have, Xc A, XcBand X c C

= X€P(A), XeP(B) and X€P (C)

= X is a subset of A, B, and C.

= X =¢, {2}.

LetPandQbesets, ifPNX=QNX=¢and P U X =Q U X for some set X. Show that P = Q.
Ans: Giventhat, PN X=QNX=¢andPUX=Q U X

Using, P U X =Q U X (given)

PN(PUX)=PN((QUX)

Using distributive property, PNP) U (PNX)=(P N Q) U (P N X)
>PU(=PNQUI=P=(PNQ)...(0)

Again using, PUX=QU X

=>QNPUX)=QN(QUX)

Using distributive property, QN P)U(QNX)=(Q NQ) U (QNX)
=>QNP)UP=QU

>50=(QNP)=>Q=(PNQ)...(iI)

From (i) and (ii), we get P = Q

SECTION-D

Questions 18 carry 5 marks.

In a survey it was found that 21 people liked product A, 26 liked product B and 29 liked product
C. If 14 people liked products A and B, 12 people liked products C and A, 14 people liked
products B and C and 8 liked all the three products. Find how many liked product C only.
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19.

Ans: Let A, B and C be the sets of people who like product A, product B and product C
respectively.

Number of people who liked product A =n(A) = 21,

Number of people who liked product B = n(B) = 26,

Number of people who liked product C = n(C) = 29,

Number of people who liked product A and B =n(A N B) = 14

Number of people who liked product Cand A=n(C N A) =12

Number of people who liked productBandC=n(B NC) =14

Number of people who liked all three products A,BandC=n(ANBNC)=8

Let us draw a Venn diagram

Number of people who liked product C only
=n(C)-n(CNA)-nBNC)+nANBNC)=29-12-14+8=11
Hence, the number of people who like product C only is 11.

SECTION - E (Case Study Based Questions

Questions 19 to 20 carry 4 marks each.

In a school, during the new academic session 2024-2025, in all sections of class XI, out of 200
students, 30 students offered English only, 24 students offered Sanskrit only, 16 students offered
only Hindi, 80 students offered Hindi and English, 40 students offered Hindi and Sanskrit, 20
students offered English and Sanskrit, 130 students offered Hindi.

(@

H H

SCHOOL

EEEEEETT:

Based on the above information answer the following questions:
(a) Find the number of students who offered all the three subjects.

(b) Find the number of students who offered English.

(c) Find the number of students who offered Sanskrit

(d) Find the number of students who offered English and Sanskrit but not Hindi.

Ans: Let E, S and H be the sets of students who offered English, Sanskrit and Hindi,
respectively. Let x be the number of students who offered all the three subjects, then the number
of members in different regions are shown in the following diagram.

) 2 S

(2
AN

(a) From the above Venn diagram, We have, the number of students who offered Hindi.
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(80 —x) + x + (40— x) + 16 = 130 [Given]

= 136-x=130=>x=6

The number of students who offered all the three subjects are 6.
(b) From the above Venn diagram,

The number of students who offered English
=30+ (20-x) + x +(80 — x)

=130 -x

=130-6 =124 [+ x =6, from (a)]

(c) From the above Venn diagram,

The number of students who offered Sanskrit
=24+ (20-x) +x+ (40-x)
=84-x=84-6=78

(d) From the above Venn diagram,

The number of students who offered English and
Sanskrit but not Hindi=20-x=20-6=14

In a library, 25 students are reading books on physics, chemistry, and mathematics. It was found
that 15 students were reading mathematics, 12 reading physics and 11 reading chemistry, 5
students reading both mathematics and chemistry, 9 students reading both physics and
mathematics, 4 students reading both physics and chemistry, and 3 students reading all three
subjects.

(a) Find the number of students reading only Chemistry.

(b) Find the number of students reading only Mathematics.

(c) Find the number of students reading at least one of the subject and also find the number of
students reading none of the subjects.

Ans: Let M denote a set of students who are reading mathematics, P denotes who is reading
physics and C denotes who is reading chemistry.

We have, n(U) = 25, n(M) =15, n(P) =12, n(C) =11, nM N C)=5,n(M N P)=9,n(P N C) =4
andn(MNPNC)=3

(A) The number of students reading only chemistry =n(M’' N P 'N C)

But, (M'NP'NC)=n(MNP)'NC)=n(C)-n(MNP)NC)

[since,n(AN B")=n(A)-n(ANB)]=n(C)-n(MNC)u (PNC))
=n(C)-n(MNC)+n(PNC)-n(MNPNC))

=11-(5+4-3)=5

(B) The number of students reading only Mathematics=n(M N P' N C)

But, (MNP NCY)=n(MN(PNC))

=n(M)-n(M N (P N C))

=nM)-n(MNP)u(MnN C))

=n(M)-(n(MNP)+nMNC)-n(MNPNC))

=15-(9+5-3)=4

(C) The number of students reading at least one of the subject=n(M U P U C)
nNMUPUC)=nM)+nP)+n(C)-nMNP)-nPNC)-n(MNC)+n(MNPNC)
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=15+12+11-9-4-5+3

=41-18=23

The number of students reading none of the subjects
=n(M'NP'NCY)=n(MUPUC)
~nNMUPUC)Y=nU)-(MUPUC)=25-23=2

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 7 -




