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Chapter 16: Probability Exercise 16.2
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Questions

Question 1

A die is rolled. Let E be the event “die shows 4” and F be the event “die shows even number”. Are E

and F mutually exclusive?

Solution

Solution:-

Let us assume that 1, 2, 3, 4, 5 and 6 are the possible outcomes when the die is thrown.

So,S=(1,2,3,4,5,6)

As per the conditions given in the question,

E be the event “die shows 4”.

E=(4)

F be the event “die shows even number”.

F=(2 4,6)

EnF=(4)n (2, 4,6)

=4

4 # @ ... [because there is a common element in E and F]

Therefore, E and F are not mutually exclusive events.

Question 2

A die is thrown. Describe the following events.
(i) A: a number less than 7 (ii) B: a number greater than 7

(iii) C: a multiple of 3 (iv) D: a number less than 4
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(v) E: an even number greater than 4 (vi) F: a number not less than 3

Also, find AUB,AnB,BUC,ENF,DnE,A-C,D-E,EnF F

Solution

Solution:-

Let us assume that 1, 2, 3, 4, 5 and 6 are the possible outcomes when the die is thrown.

So0,S=(1,2,3,4,5,6)

As per the conditions given in the question,
(i) A: a number less than 7

All the numbers in the die are less than 7.
A=(1,2, 3,4,5,6)

(i) B: a number greater than 7

There is no number greater than 7 on the die.
Then,

B=(¢)

(iii) C: a multiple of 3

There are only two numbers which are multiple of 3.

Then,

C=(3, 6)

(iv) D: a number less than 4

D=(1, 2, 3)

(v) E: an even number greater than 4
E = (6)

(vi) F: a number not less than 3

F=(3, 4,5, 6)

Also, we have to find, AUB,AnB,BUC,EnFDnE,D-E,A-C,EnF,F
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So,
AnB=(1,23,4,5,6)n (o)
=(9)

BUC=(p) U (3, 6)

=(3,6)
EnF=(6)n (3 45,6)

= (6)

DnE=(1,2,3)n (6)

=(9)

D-E=(1,2,3)-(6)
=(1,2,3)
A-C=(1,2,3,4,5,6)— (3,6)
= (1, 2, 4, 5)

F=S-F
=(1,2,3,4,5,6)—(3,4,5,6)
=(1,2)

EnF=(6)n(l2)

=(0)

Question 3

An experiment involves rolling a pair of dice and recording the numbers that come up. Describe the
following events: A: the sum is greater than 8, B: 2 occurs on either die, C: the sum is at least 7 and a
multiple of 3. Which pairs of these events are mutually exclusive?

Solution

Solution:-

Let us assume that 1, 2, 3, 4, 5 and 6 are the possible outcomes when the die is thrown.
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In the question, it is given that pair of die is thrown, so sample space will be

((1,1),(1,2),(1,3), (14), (1,5), (1,6)
(2,1),(2.2),(2,3),(2,4).(2,5).(2,6),
J (3.1),(3,2).(3.3),(3,4).(3,5).(3.6)
(4,1), (42),(4,3),(4,4), (4,5). (4,6)
(5.1),(5,2),(5.,3),(5.4), (5,5), (5,6)
L(6,1), (6,2),(6,3),(6,4), (6,5), (6,6).

A: the sum is greater than 8
A {(3,6),(4,5),(5,4), (6,3), (4,5),}
"7 1(5,5),(6,4),(5,6),(6,5),(6,6)

Possible sum greaterthan 8 are 9, 10, 11 & 12

B: 2 occurs on either die
{(E,l), (2,2),(2,3),(2,4),(2,5), (2,6)}
B=
(1,2),(3,2),(4,2),(5,2),(6,2)
In this conditions possibilities are there that the number 2 will come on either
first die or second die or both the die simultaneously

C: The sum is at least 7 and multiple of 3
C= {[:3,6), (415)r [:5!4)! [:6r3)r (616)}

So the sum can be only 9 or 12

Now, we shall find whether pairs of these events are mutually exclusive or not.
()AnB=¢

There is no common element in A and B.

Therefore, A & B are mutually exclusive.

(lBnC=09

There is no common element between them.

Therefore, B and C are mutually exclusive.

(i) A n C{(3,6), (4,5), (5,4), (6,3), (6,6)}

={(3,6), (4,5), (5.4), (6,3), (6,6)} 7 @

A and C have common elements.
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Therefore, A and C are mutually exclusive.

Question 4

Three coins are tossed once. Let A denotes the event ‘three heads show”, B denotes the event “two
heads and one tail show”, C denotes the event” three tails show and D denote the event ‘a head shows
on the first coin”. Which events are

(i) Mutually exclusive? (ii) Simple? (iii) Compound?

Solution

Solution:-

Either coin can turn up Head (H) or Tail (T), are the possible outcomes.
But, now three coins are tossed once, so the possible sample space contains
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTH}

Now,

A: ‘three heads’

A= (HHH)

B: “two heads and one tail”

B= (HHT, THH, HTH)

C: ‘three tails’

C=(TTT)

D: a head shows on the first coin

D= (HHH, HHT, HTH, HTT)

(i) Mutually exclusive

A n B =(HHH) n (HHT, THH, HTH)

=

Therefore, A and C are mutually exclusive.

An C = (HHH) n (TTT)
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=

There, A and C are mutually exclusive.

A n D = (HHH) n (HHH, HHT, HTH, HTT)
= (HHH)

AnDZo

So they are not mutually exclusive.

B n C = (HHT, HTH, THH) n (TTT)

=0

There is no common element in B & C, so they are mutually exclusive.

B n D = (HHT, THH, HTH) n (HHH, HHT, HTH, HTT)
= (HHT, HTH)

BnD=#o

There are common elements in B & D.

So, they are not mutually exclusive.

CnD=(TTT) n (HHH, HHT, HTH, HTT)

=

There is no common element in C & D.

So they are not mutually exclusive.

(i) Simple event

examelite.com

If an event has only one sample point of a sample space, it is called a simple (or elementary) event.

A= (HHH)

C=(TTT)

Both A & C have only one element.
So they are simple events.

(iif) Compound events
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If an event has more than one sample point, it is called a Compound event.
B= (HHT, HTH, THH)

D= (HHH, HHT, HTH, HTT)

Both B & D have more than one element.

So, they are compound events.

Question 5

Three coins are tossed. Describe
(v) Three events which are mutually exclusive but not exhaustive.

A.

Two events which are mutually exclusive.

B.

Three events which are mutually exclusive and exhaustive.
C.

Two events which are not mutually exclusive.

D.

Two events which are mutually exclusive but not exhaustive.
Solution

Solution:-

Either coin can turn up Head (H) or Tail (T), are the possible outcomes.

But, now three coins are tossed once, so the possible sample space contains
S= (HHH, HHT, HTH, HTT, THH, THT, TTH, TTT)

(i) Two events which are mutually exclusive.

Let us assume A be the event of getting only head.
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A = (HHH)
Also, let us assume B be the event of getting only Tail.
B=(TTT)

So,AnB=¢

There is no common element in A& B, so these two are mutually exclusive.

(i) Three events which are mutually exclusive and exhaustive
Now,

Let us assume P be the event of getting exactly two tails.

P = (HTT, TTH, THT)

Let us assume Q be the event of getting at least two heads.
Q = (HHT, HTH, THH, HHH)

Let us assume R be the event of getting only one tail.
C=(TTT)

PnQ=(HTT, TTH, THT) n (HHT, HTH, THH, HHH)

=

There is no common element in P and Q.

Therefore, they are mutually exclusive.

Q n R =(HHT, HTH, THH, HHH) n (TTT)

=

There is no common element in Q and R.

Hence, they are mutually exclusive.

PnR=(HTT, TTH, THT) n (TTT)

=

There is no common element in P and R.

So they are mutually exclusive.
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Now, P and Q, Q and R, and P and R are mutually exclusive.
- P, Q, and R are mutually exclusive.

Also,

P U QU R=(HTT, TTH, THT, HHT, HTH, THH, HHH, TTT) = S
Hence P, Q and R are exhaustive events.

(iif) Two events which are not mutually exclusive

Let us assume ‘A’ be the event of getting at least two heads.
A = (HHH, HHT, THH, HTH)

Let us assume ‘B’ be the event of getting only head.

B= (HHH)

Now A n B = (HHH, HHT, THH, HTH) n (HHH)

= (HHH)

AnBZzo

There is a common element in A and B.

So they are not mutually exclusive.

(iv) Two events which are mutually exclusive but not exhaustive
Let us assume ‘P’ be the event of getting only Head.

P = (HHH)

Let us assume ‘Q’ be the event of getting only tail.

Q=(TTT)

P n Q= (HHH) n (TTT)

=

There is no common element in P and Q.

So these are mutually exclusive events.

But,
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PuUQ=(HHH) U (TTT)

= {HHH, TTT}

PuQ#S

Since P U Q # S, these are not exhaustive events.
(v) Three events which are mutually exclusive but not exhaustive
Let us assume ‘X’ be the event of getting only head.
X = (HHH)

Let us assume ‘Y’ be the event of getting only tail.
Y=(TTT)

Let us assume ‘Z’ be the event of getting exactly two heads.
Z= (HHT, THH, HTH)

Now,

X nY = (HHH) n (TTT)

=

X n Z=(HHH) n (HHT, THH, HTH)

=

YNZ=(TTT) n (HHT, THH, HTH)

=

Therefore, they are mutually exclusive.

Also

XUYUZ=(HHHTTT, HHT, THH, HTH)
XUYUZzZ#S

So, X, Y and Z are not exhaustive.

Hence, it is proved that X, Y and X are mutually exclusive but not exhaustive.
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Question 6

Two dice are thrown. The events A, B and C are as follows:
A: getting an even number on the first die.

B: getting an odd number on the first die.

C: getting the sum of the humbers on the dice < 5.

Describe the events

(i) A' (i) not B (iii) A or B

(iv) Aand B (v) A but not C (vi) Bor C

(vii) B and C (viiij) A n B' n C!

Solution

Solution:-

Let us assume that 1, 2, 3, 4, 5 and 6 are the possible outcomes when the die is thrown.

In the question, it is given that pair of die is thrown, so sample space will be
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((1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(21).(22).(23),(24),(25),(26),
) (31).(32).(33),(34).(35).(3.6)

(41),(42).(43),(44),(4,5).(46)
(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
\(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

As per the condition given the question,

A: getting an even number on the first die.

(2,1),(2.2),(2.3),(2,4),(2,5).(2,6)
A=1{(41),(42),(43),(44),(45).(46)

(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)
B: getting an odd number on the first die.

(1,1),(1,2),(1,3),(1,4).(1,5).(16)
B = {(31),(32),(33),(34).(3,5),(3,6)
(5,1),(5,2),(5.3),(5.4).(5.5),(5.6)

C: getting the sum of the numbers on the dice <5

€ ={(11),(12),(13),(14).(21).(22).(3.1),(3,2),(2,3).(41)}

Then,

(3,1),(3,2),(3,3),(3,4),(3,5).(3,6)

[(1,1), (1,2),(1,3),(1,4),(1,5),(1,6)
(i) 4 =
(5,1),(5,2),(5,3),(5,4).(5,5).(5,6)
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(4,1),(4,2),(43),(44),(45).(46) ; =A
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

((1,1),(1,2),(1,3),(1,4),(1,5),(1,6),
(2,1),(2,2),(2,3),(24),(2,5),(2,6),
(3.1),(32),(3,3),(3,4),(35),(36) |
(4,1),(42),(43),(44),(45).(46)
(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
\(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

[(2, 1),(2,2),(2,3),(2,4),(2,5),(2,6)
(ii) B’

(i) A U B (4orB) = {

(ivyAandB(AnB)=¢

(2,4),(2,5),(2,6),(4,2),(4,3),(4,4),(4,5).(4.6)
(V) AbutnotC = A— C = [ (6.1).(6.2).(6.3).(6.4).(6.5), (6.6) }

(1,1),(1,2),(1,3),(1,4),(1,5),(L6),
(2,1).(2.2).(2.3),
(vi)BorC = B U C = {(31),(32),(3,3),(34),(3,5),.(3,6)
(4.1),
(5,1),(5,2),(5,3),(5,4),(5,5).(5,6)

(vil)BandC = B n € = {(1,1),(1,2),(1,3),(1,4),(3,1),(3,2)}
(viii)
I‘-':{If:){?ﬂf[zi}{an} (3}(36}(42)1
C'=1(4.3).(4.4).(4.5).(4 {31}( )[ 5.4).(5.5).(5.6).
(6.1).(6. }{{u]{{u]{ﬁ'ﬁ}[ 6) J

LDANB NC=ANANC =ANC
_ ](14}.{2.5].{211].{4.2}14.3}.{4.4}.(4.5}.}
| (4,6).(6.1).(6.2).(6.3).(6.4).(6.5).(6.6)

Question 7
Refer to question 6 above and state true or false. (Give reasons for your answetr.)

(i) A and B are mutually exclusive.
(ii) A and B are mutually exclusive and exhaustive.
(iii) A= B!

(iv) A and C are mutually exclusive.
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(v) A and B! are mutually exclusive.

(vi) A, B!, C are mutually exclusive and exhaustive.
Solution

Solution:-
Let us assume that 1, 2, 3, 4, 5 and 6 are the possible outcomes when the die is thrown.
In the question is given that pair of die is thrown, so sample space will be

By referring the question 6 above,

((1,1),(1,2),(1,3),(1,4).(1,5),(1,6),
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6),
(3,1),(3,2),(3,3),(3,4),(3,5),(3.6)
1(4.1),(4,2),(4,3),(4,4),(4,5).(4,6)
(5,1),(5,2),(5,3),(5,4),(5,5).(5.6)
\(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

As per the condition given the question,

A: getting an even number on the first die.

(2,1).(2,2).(2,3).(24),(2,5),(2,6)
A= 4(41),(42),(43).(44).(45).(4.6)
(6,1),(6,2),(6,3).(6,4),(6.,5),(6,6)

B: getting an odd number on the first die.

(1,1),(1,2),(1,3),(1,4).(1,5),(1,6)
B = 1(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)
(5,1),(5,2),(5,3),(5,4).(5,5),(5,6)

C: getting the sum of the numbers on the dice <5

C ={(11)(12),(1,3),(1,4),(21),(2,2),(3.1),(3,2),(2,3).(4,1)}
(i) A and B are mutually exclusive.

So,(AnB)=0@

So, A & B are mutually exclusive.

Hence, the given statement is true.
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(i) Aand B are mutually exclusive and exhaustive.

((1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(2,4).(2,5),(2,6),
J (3.1).(3,2).(3.3).(3,4).(3,5).(3,6)
AUB= | (41),(42),(43),(44),(45).(46) [=5
(5,1),(5,2),(5,3),(5,4),(5,5).(5,6)
\(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

=>AUB=S
From statement (i), we have A and B are mutually exclusive.
. A and B are mutually exclusive and exhaustive.
Hence, the statement is true.
(iA=B
(2,1),(2,2),(2,3).(2,4),(25),(2,6)

B' = 1(6,1),(6,2),(6,3),(6,4),(6,5),(6,6) r = A
(4,1),(4.2),(43),(4,4),(4,5).(46)

Therefore, the statement is true.
(iv) A and C are mutually exclusive.
We have,
AnC={2,1),(2,2),(2,3), 4, 1)}
AnCZzo

A and C are not mutually exclusive.
Hence, the given statement is false.
(v) Aand B' are mutually exclusive.
We have,

AnB'=AnA=A

~AnB'# (0]

So, A and B' are not mutually exclusive.
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Therefore, the given statement is false.
(vi) Al, B, C are mutually exclusive and exhaustive.

Here A'= ((1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
(3,1),(3.2),(3.3),(3,4),(3,5),(3,6)

(1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)
= \(5:1).(5,2),(5,3),(5:4).(5,5).(5,6)

And € ={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(3,1),(3,2),(2,3),(4,1)}
AlnB=¢
Hence there is no common element in A" and B’

So they are mutually exclusive.
BI NnCs= {(2‘!1)! [:2,2), [:ErB‘)r [:':1'; 1)}

BnC=zdo

(1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(3,1),(3,2),(3,3),(3,4).(3,5).(3,6)
a- ((5.1),(5,2),(5,3),(5,4),(5,5),(5.6)

And C={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),(3,1),(3,2),(2,3),(4,1)}
AnB'=¢
Hence there is no common element in A’ and B’

So they are mutually exclusive.
BI nC= {[:21'1)! [:2,2), [:er‘): (4;1)}

BnCzd

They are not mutually exclusive.
B! and C are not mutually exclusive.
Therefore A, B’ and C are not mutually exclusive and exhaustive.

So, the given statement is false.
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