PLUS ONE MATHEMATICS
PROBLEMS

Sample Questions

Question:

Write the set in roster form :

A = {x:xis aninteger and -5 <x< 8}.

Solution :

Roster form :

A= 1{4-3-2-10,12 3, 4,5, 6,7,8}

Question :

Write the set in the set — builder form :

{5, 25, 125, 625}

Solution :

It can be seen that

5= 5, 35 = 5%, 125 = 5° and 625 =

~{5, 25, 125, 625} = {x:x = 5", neNand 1 <n < 4}
Question :

List all the elements of the set:

A = {x:x is a month of a year not having 31 days}
Solution :

A = {x:x is a month of a year not having 31 days}

A = {February, April, June,September, November}
Question :

Which of the following are examples of the null set:
(1) Set of odd natural numbers divisible by 2

(2) Set of even prime numbers

(3) {x:x is a natural numbers,x <5 and x > 7}

(4) {y:y is a point common to any two parallel lines}
Solution :

(1) a null set

(2) not a null set
(3) anull set
(4)

4) a null set
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Question :

State whether each of the following set is finite or infinite:
(1)The set of lines which are parallel to the x — axis.
(2)The set of letters in the English alphabet.

(3) The set of numbers which are multiple of 5.

(4)The set of animals living on the earth.

(5) The set of circles passing through the origin (0, 0)

Solution :

(1)  an infinite set
(2) afinite set
(3) an infinite set
(4) afinite set

(5) an infinite set
Question :
Are the pair of sets equal? Give reasons.
A = 15, 2l
B = {X :xis solution of x>+ 7x+ 10 = O}
Solution :
The equation x?+ 7x + 10=0 can be solved as :
x%+ 5x+ 2x+10=0
x(x+5)+2(x+5)=0
(x+5)(x+2)=0

X =-5 or x=-2
A={5,2};
B={-5,-2}

A # B

Question :
Write down all the subsets of the following sets :

(1) {xj (2) {xy]

(3) (7. 8, 9) (4) @
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Solution :

(1) The subsets of {x} are ® and {x}.

(2) The subsets of {x,y} are ®,{x},{y},and{x,y}.

(3) The subsets of {7, 8, 9} are ®,{7},{8},{9},{7, 8},{8, 9},
{7, 9},and {7, 8, 9}

(4) The only subset of @ is .

Question :

If A={1,2,3,4}, B={3,4,5,6}, C={5,6,7,8} and D={7,8,9,10};
find

(1) AUB (2) AUC (3) BUC  (4) BUD
(5) AuBUC (6) AuBUD (7) BuCuD
Solution :

A={1,2,3,4],B={3,4,5,6},C = {5,6,7,8}and D= {7,8,9,10}
(1) AUB = {1,2,3,4,5,6)

(2) AuC=1{1,23,4,5,6,7, 8}

(3) BuC = {3, 4, 5, 6, 7,9}

(4) BuD = {3,4,5,6,7, 8,9, 10}

(5) AuBUC = {1, 2, 3, 4,5, 6, 7, 8}

(6) AuUBUD = {1,2,3;,4,5, 6,7, 8,9, 10}
(7) BuCuD = {3, 4,5, 6,7, 8,9, 10}

Question :

I A={3,57,911,B={791118,C6={1113,15}and D = {15,17};
find

(1) AnB (2) BnC (3) ANCnD (4) ANC

(5) BAD (6) An (BUC) (7) AnD  (8) An (BUD)
(9) (AnB)n (BUC) (10) (AUD)n (BUC)
Solution :

(1) AnB = {7,9,11)

(2) BNnC= {1113}

(3) ANCND ={ANnC}nD={11}n{15,17} =0
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(4) AnC={11}
(5) BND= @
(6)An (BUC)=(ANB)U(ANC)={7,9,11} U{11}={7,9,11}
(7) AND =
(8) An (BuD)=(AnB)U(AND)={7,9,11} U® ={7,9,11}
(9) (AnB)n (BuC)={7,9,11}n{7,9,11,13,15} ={7,9,11}
(10) (AuD)n (BUC)

={3,5,7,9,11, 15,17]0{7,9,11,13,15}={7, 9, 11, 15}
Question :
Uu=4{,23,4,5,6,7,8,9, 10}
A=1{,3,5,7,9,B = {1,5,6, 8, C ={1,4,6,R
Verify the following,
(1)Au (B n C)= (AuB) n (Au C)
(2) (AuB) = A" UB
(3) A-B=AnNnDBHB
Solution :
(1) Here BnC = {1, 6}
AuBnC) = {1/8, MG, Y}
Now, AUuB =~1¥875)0, 7, 8, 9}
A U Cg=Nl"F"3, ¢, 5, 6, 7, 9}
AuB)n(AwC) =.{1,3,5,6,7,9}
Thus, AuBnNC) = AuB)n(AuC(C)

2) AUB = {1,3,5,6,7, 8,9
. (AUB) = {2, 4, 10}
Now A' = {2,4,6,8, 10}

B' = {2,3,%, 7,9, 10}
. A'NB = {2,4, 10}
Thus, (AuB) = A'\n B
(3) A-B = {3,7,9}
B'=1{,3,4,7,9, 10}
AnB' = {3,7, 9}
Hence A-B = AnB
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Question :

Provethat A-B = A-(AnB)
Solution :
We have, by definition,
A-B = AUB
A-(AnB) = An(A n B)

= An(A'UB))

= (ANnA)UANB)

= Ow(ANB'

= AnB

= A-B
Question :
In a troop of 20dancers performing Bharatnatyam or Kuchipudi,
12dancers perform Bharatnatyam and 4perform both Bharatna-
tyam and Kuchipudi. Find the number of dancers performing
Kuchipudi.
Solution :
Let
A = Set of dancers performing Bharatnatyam
B = Set of dancers performing Kuchipudi
Then given that,

n(A) = 12, nAnB) = 4, nAuB) = 20
Now, n(AuB) = n{A) + n(B) - n(AnB)
' 20 = 12+ n(B) -4
20 = n(B) + 8
nB) = 12
Thus number of dancers performing Kuchipudi is 12.
- Number of Dancers performing only Kuchipudi
= n(B)-n(AnB) = 12-4 = 8

Question :

In a group of people, 28 like Malayalam movies, 30 like Hindi
movies,42 like English movies; 5 like both Malayalam and Hindi

FASSAL TUITION - SCIENCETABLET
9048332443



PLUS ONE MATHEMATICS
PROBLEMS

movies, 8 like Hindi and English movies, 8 like Malayalam and
English movies and 3like Malayalam, Hindi and English movies.
What is the least number of people in the group ?
Solution :
n(M)= 28, n(H)= 30, n(E)= 42, nMnH)= 5,
nENH)= 8 nMnNE)= 8 nMnEnH)= 3

Now,
n(MuUE U H)
= n(M)+n(H)+n(E)-n(M N H)-n(E nH)-n(M N E)+n(M nE N H)
= 28+30+42-5-8-8+3
= 103 - 21
= 82
Question :

In a group of 400people,250 can speak Hindi and 200can speak
English. How many people can speak both Hindi and English?
Solution :

Let H be the set of people who speak Hindi,and E be the
set of people who speak English.
- n(HUE) =400,n(H) =250,n(E) =200, n(HNE)
We know that :
n(HUE)= n(H)+n(E) - n(HNE)
~.400 = 250 + 200 -n(HNE)
400 = 450 -n(HNE)=>n(HNE)
. n(HNE)= 450 - 400= 50
Thus, 50 people can speak both Hindi and English.
Question :

¢

In a group of 70 people, 37 like coffee,52 like tea,and each
person likes at least one of the two drinks. How many people

like both coffee and tea?
Solution :

Let C denote the set of people who like coffee, and T denote
the set of people who like tea.

FASSAL TUITION - SCIENCETABLET
9048332443



PLUS ONE MATHEMATICS
PROBLEMS
n(CwT)=70,n(C)= 37,n(T)=52
We know that :
n(CuUT)= n(C)+n(T)-n(CNT)
. 70 = 37 + 52 —-n(CANT)
70 = 89 -n(CNT)
n(CnT) = 89 - 70 = 19
Thus, 19 people like both coffee and tea.
Question :
In a committee, SO people speak French,20 speak Spanish and
10speak both Spanish and French.How many speak at least one
of these two languages?
Solution :
Let F be the set of people in the committee who speak French,
and S be the set of people in the committee who speak Spanish
~n(F)=50,n(S)=20,n(SNF)=10
n(SUF)=n(S)+n(F)-n(SNF)=20+50-10 =70 -10 = 60
Thus, 60 people in the committee speak at least one of the
two languages.
Question :
Which of the following pairs of sets are disjoint
(i){1, 2, 3, 4} and {x:xis a natural number and 4<x<6}
(ii){a,e,i,o,u}and {c,d,e,f}
Solution :
(1){1, 2, 3, 4}n{4, 5, 6} ={4}
Therefore, this pair of sets is not disjoint.
(ii){a,e,i,o,u} N (c,d,e,f} = {e}
. {a,e,i,o,u} and (c,d,e,f} are not disjoint.
Question :
If A= {369 12, 15, 18, 21}, B = {4, 8, 12, 16, 20},
C = {2, 4,6, 8, 10, 12, 14, 16}, D = {5, 10, 15, 20};
find (i) A-B (ii) A-C (iii) A-D (iv) B-A
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Solution :
i) A=
(i) A -
(iii) A -
(iv) B -
5

a)

b)

c)

> U O w
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(3,69, 15, 18, 21}
(3,9, 15, 18, 21}

- {3, 6,9, 12, 18, 21}
{4, 8, 16, 20}
EXERCISE

If A is a subset of the set B, then AnB =..........
Represent the above set AnB by Venn diagram
In a school, there are 20 teachers who teach
mathematics or physics. Of these, 12 teach
mathematics, 12 teach physics, how many teach both

the subjects.
(March 2016)

Hint or Answer:

a) A

b) Figure

c) n (M N P)= n(M) + n(P) - n(MUP) = 4

2.
a) = {x: X is a prime number, X< 6}
i. Represent A in roster form
il Write the power set of A.

b) Out of 25 members in an office 17 like to take tea, 16
like to take coffee. Assume that each takes at least one
of the two drinks. How many like:

i. Both coffee and tea?
i Only tea and not coffee?
(Imp 2015)
Hint or Answer:
a) L = {2,3,5}
ii. P(A) ={D,{2},{3},{5},12,3},12,5},{3,5},{2,3,5}}

b) i 8

it 17-8=9
3.

Let A = {x: x is a prime number < 5} , and U = {x: x is
an integer, 0<x< 6}

a) Write A, B in roster form
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b) Find (A-B) U (B-A)
c¢) Verify that AUB) =A"NB’
(March 2015)

Hint or Answer:
a) A={0,1,2,3,4;B={,1,2,3,4,5, 6
b) {0, 1, 4}
c) {5,06}

a) If two sets A and B are disjoint, which one among the
following is true?

(AUB)=A ; (AUB)=B ; (ANB)=B ; (ANB)=®

b) Find the solution set of the equation x?+ x - 2 in roster
form.

C) In a group of students, 100 students know Hindi, 50
know English and 33 know both. Each of the students
knows either Hindi or English. How many students are
there in the group?

(Imp 2014)
Hint or Answer:
a) d
b)  {1,-2}

c) 117 students
Consider the sets

A={,3, 5, 7}, B=X¥T2)\3 4, 6, 12}
a) Find (A N B)
b) Find (A - B), (B - A) and hence show that
(ANB)U((A-B)UB-A)=(AuUB)
c) Write the power set of (A N B)
(March 2014)
Hint or Answer:

a) {2,3}
b)  {1,2,3,4,5,6,7,12}
C) { :{2}:{3}){2:3}}

A and B are two sets such that A c B,

a) AUBIiS .ccvvvvennnnn.

b)  Draw the Venn Diagram of B — A

c) In a committee, 60 people speak English, 30 speak
Hindi and 15 speak both English and Hindi. How many
speak at least one of these two language?
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(Imp 2013)
Hint or Answer:
a) B
b) fig.
C) 79

LetU={1,2,3,4,6,7,8,9}, A={1, 2, 4, 7},
B={l, 3,5, 7}
a) Find (AU B)
b) Find A’ , B’ and hence show that
(AUB)=A"NB
C) The power set (A N B) has...... elements.
(March 2013)

Hint or Answer:
a) {1,2,3.4,5.7)
b) (6,8,9}

c) 64

a) How many elements has P(A), if A={1, 2, 3}?

b) LetU={1,2,3,4,5,6mi, A={1, 4,6, 7}
B ={1, 2, 3}, Find A", B,(A U B) and hence show that
(AuB)=A"NB

c) If A and B are two sets such that A c¢ B then what is (A

N B).
(Imp 2012)
Hint or Answer:
a) 8
b )
c) A

Let A = {x: x is an integer, % <X < %}

a) Write A in roster form
b) Find the power set of AU B
c) Verify that (A-B)U (AU B) = A
(March 2012)
Hint or Answer:

a) {1,2,3}
b)
C) A
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