RANKERS MATHS ACADEMY

MATHEMATICS - Xl

1 SETS-Solution

Al.

A2,

A3.

A4.

A5.

AG.

A7.

Let A = set of Indian who like apples.
B = set of Indians who like oranges
Then n(A)=73, n(B)=65 and n(AuB)=100

n(AnB)=n(A)+n(B)—-n(Au B)
(73+65-100) = 38

Hence 38% of the Indians like both apples and oranges.

Clearly, y = (x— 1)? has only one root x =

Hence solution set for Sis

Power set of A is {{a}, {b}, {c}, {a, b}, {b, ¢}, {a, ¢}, {a, b, ¢}, b}.

Given, n(A)=4, n(B)=5, n(U)=7 and n(AnB)=2.
S n(AuB)=4+5-2=7
Now n(AuB) =n(U)-n(AuB)
=7-7=0.
All possible subsets of Aare

¢! {_ 1}: {0}! {1}: {_ 1! 0}! {_ 1: 1}! {0! 1}: {_ 1! 0! 1}
Given, n(AuBUC)=n[(AuB)uC]
=n(AuB)+n(C)-n[(AuB)n (]
=[nA)+nB)—-n(AnB)]+n(C)—[(AnC)u (BN C)]
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=[n(A)+nB)+n(C)+ n(An Bn C)]
—[n(AnB)+n(Bn C) + n(An C)].
Hence, the result follows.

A8. D= {0’ g' i}
5 5

A9. The word “MATHEMATICS” has following vowels A, E, I.

Hence required set is {A, E, I}

A10. Since possible ordered pair of, {0, 1), {1, 2), (2, 3), {0, 2), (0, 3), (1, 3),
Since total no. of ordered pair for all such , (a, b), is 6.

Hence,

1 2 0 0 1
0+1 142 2+3 0+2 0+3 1+3

required set is { 0, 1, g, 1
3 5 4

All. Let M, P, C denote the sets of students_earolled in mathematics, physics and chemistry

respectively, as shown in given fi

Solving these eq. we get
c=18, f=5,d=10, b=12, g=13, e=35 and a=60.

(a) Number of students enrolled in mathematics alone (a) = 60, physics alone (e) = 85, chemistry
alone (g) = 13.

(b) Number of students not offering any of these subjects.
=175 —-(a+b+c+d+e+f+g)
=175-163=32

Al12. | et A and B be the sets of students who have taken mathematics and biology respectively.

Then (A — B) is the set of students who have taken mathematics but not biology. So n(A) = 12,
n(AuB)=25 n(A-B)=8.
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Al13.

Al4.

Al5.

Wehave, n(A-B)+n(AnB)=n(A)
= nAnB)=12-8=4.
Thus, 4 students have taken both mathematics and biology.

Again, n(AuB)=n(A)+nB)—n(An B)
- n(B) =17
Now, n(B-A)+n(AnB)=n(B)

nB-A)=17-4=13.
Hence 13 students have taken biology but not mathematics.

We have,
a=18, a+d=23 E a H
era=s AN
c+f=8 v
atb+c+d=26 S
ctd+f+g
(@a+b+c+d+e+f+
and 10

(a) no. of students study

(b) no. of students studying

(a) ¢ is aset containing no element.

(b) {¢}is an singleton set containing one element ¢.

(c) {0}is also a singleton set containing the element 0.

(d) Ois simply a number, itis neither a set, nor a element of a set.

(@) A, U A, consists of all real numbers in the interval [0,1] and [0, 2] then
A, UA=[0,2]=A,

(b) A, A, consists of all real numbers which lie in both the interval [0, 3] and [0, 4]
A,NA,=[0,3]=A,

10
(c) '_{:'5 A, denotes the union of thesets A,, A, A, A, A, A,,. The union of [0, 5], [0, 6], [0, 7],

[0, 8], [0, 9], [O, 10].

10

So, U A =[0,10]=A,
=5
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A16. x2=-5x+6=0
x-2)(x-3)=0 = x=2,3
Solution set for A is {2, 3}.

Similarly,
x*=3x+2=0
x-2)(x-1)=0
= x=(1,2)

Solution set for B is {2, 3}
AnB={2}
Hence A and B are not disjoint sets.

A17. . X+5 p_ 4x-40
X-7 13 -x
X+5 5 4x-40
= —— =
x-7 1 13- x
]
= (4x—40) L
(13- x)
=

RANKERS MaTHS ACADEMY

Hence, T is not an empty se

A18. xX}=-6x*+11x=6=0
=x(x—2)—-4x(x—-2)+3(x—2)=0
= x*-4x+3)(x=-2)=0
= x=1x=3)(x=2)=0
= x=1,23

Hence, set S can be written in Roaster form as

S={1,2,3}
Hence all possible subsets of S are {1}, {2},{3} {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}, ¢.

A19. Since set A can be written in Roaster form as
A=1{4,5,6,7,8,9}.
Total no. of subsets of A is 2°.

Hence total no. of elements in P(A) = 2°.
Hence n(P(A)) = 2°
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A20. (a) {x:xe R, -6<x<0} (b) {x:xeR, 3=<x<21}
(c) {x:xeR,-23<x<8} d) x:xeR,0<x<1}

A21.

2° 2 27 27
Clearly from the above graph we can say that T is an infinite set.

_{TE 57 9n -3=n }
X=4— = = —, .

A22. (a) LHS.=(AnB)uU (A-B)
=(AnB)U (AN B)

U=A=R.H.S.

(b) : (
A

=(AUuB)U (A
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