Chapter 16
Probability

Exercise 16.2

Q. 1 A dieis rolled. Let, E be the event “diec shows 4 and F be the event
“die shows even number”. Are E and F mutually exclusive?

Answer:

When the die is rolled the sample space will consist of following
outcomes

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

According to the given conditions

E=(4) and

F)=(2,4,06)

ENF=4)N(2,4,6)

= (4) # ¢ as there is a common element between E & F
Hence E and F are not mutually exclusive event.

Q. 2 A die is thrown. Describe the following events:
(1) A: a number less than 7

(11) B: a number greater than 7

(i11) C: a multiple of 3

(1iv) D: a number less than 4

(v) E: an even number greater than 4

(vi) F: a number not less than 3




Alsofind AB,AB,BC,EF,DE,A-C,D-E,ENF’, F’
Answer:

When the die is rolled the sample space will consist of following
outcomes

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

According to the given conditions

(1) A: a number less than 7

As every number on a dice is less than 7,
A=(1,2,3,4,5,6)

(i1) B: a number greater than 7

B= () as there is no number greater than 7 on the die.
(i11) C: a multiple of 3

C=(@3,6)

Only two numbers are multiple of 3 in the given sample space.

(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)

Nowweneedtofind AUB,ANB,BUC,ENF,DNE,D-E, A-C,
ENF,F

From above we have the sets as follows: A=(1, 2, 3,4, 5, 6)
B=(9)




C=(@3,06)

D=(1, 2, 3)

E=(6)

F=(@3,4,5,6)

Therefore, AUB=(1,2,3,4,5,6)U(d)=(1,2,3,4,5,6)
ANB=(1,2,3,4,5,6) N ($)=(9)
BUC=(@)U@B3,6)=(@3,06)
ENF=(©6)N@3,4,56)=(3,4,5,6)
DNE=(1,2,3)N(6)=(d)
D-E=(1,2,3)-(6)=(1,2,3)

A-C=(1,2,3,4,56)-(3,6)=(1,2,4,5F=3,4,56)=(1,2)E
NE'=(6)N(,2)=(¢)

Q. 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?
Answer:

Since a pair of dice is thrown, all the possible outcomes or sample space
(S) will be as follows

(1, ((1,2)[(1,3) 1,4 (1,5 [(,6)
2,D)]2,2)](2,3) (2,4 (2,5 [(2,6)
3,1)1(3,2)1(3,3) 133,49 |(3,5 |(3,6)
4,1)](4,2)|(4,3)1 4,49 (4,5 | (4,6)




A: the sum i1s greater than 8

Possible sum greater than 8 are 9, 10, 11 & 12

A:{(3,6) (4,5), (5,4), (6,3), (4,6)
N (5,5), (6,4), (5,6), (6,5), (6,6)

B: 2 occurs on either die

Here possibilities are there that the number 2 will come on first die or
second die or both the die simultaneously

B— {(2, 1), (2,2), (2,3), (2,4), (2,5), (2,6)
(1,2), (3,2), (4,2), (52), (6,2)

C: The sum is at least 7 and multiple of 3
So the sum can be only 9 or 12
C={(3,6), (4,5), (5,4) (6,3) (6,6)}

For 2 elements to be mutually exclusive, then there should not be any
common element amongst them

(1) AN B =¢

As there is no common element in A and B
So A& B are mutually exclusive
@MBNC=¢

Since there is no common element between




So B and C are mutually exclusive.

(i) ANC

={(3,6), (4,5), (5,4), (6,3), (6,6)}#¢
Since A and C has common elements,

~ A and C are mutually exclusive.

Q. 4 Three coins are tossed once. Let A denote the event ‘three heads
show”, B denote the event “two heads and one tail show”, C denote the
event” three tails show and D denote the event ‘a head shows on the first
coin”. Which events are

(1) mutually exclusive?
(11) simple?

(i11) Compound?
Answer:

Here, three coins are tossed once so the possible outcomes or sample
space (S) consist of

S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
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)

(1) Mutually exclusive

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

=¢

Since there is no common element between A&B,
they are mutually exclusive
ANC=HHH)N(TTT)=¢

Since here is no common element,

So, A and C are mutually exclusive.

A N D= (HHH) N (HHH, HHT, HTH, HTT)
= (HHH) # ¢

Since there is a common element in A and D

So they are not mutually exclusive

B N C=(HHT, HTH, THH) N (TTT)=¢

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

BN D = (HHT, THH, HTH) N (HHH, HHT, HTH, HTT)
= (HHT, HTH) # ¢

Since there are common elements in B & D,

so, they not mutually exclusive.

CND=(TTT) N (HHH, HHT, HTH, HTT) = ¢
Since there is no common element in C & D,

So they are not mutually exclusive.




(11) Simple event

An event is said to be simple if it has only one sample point in its sample
space.

Here A = (HHH)

C=(TTT)

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

(111) Compound events

Is an event has more than one sample point of a sample space, it is called
as compound event.

Here B= (HHT, HTH, THH)

D= (HHH, HHT, HTH, HTT)

Both B & D have more than one element,

So, they are compound events.

Q. 5 Three coins are tossed. Describe

(1) Two events which are mutually exclusive.

(11) Three events which are mutually exclusive and exhaustive.
(i11)Two events, which are not mutually exclusive.

(iv) Two events which are mutually exclusive but not exhaustive.
(v) Three events which are mutually exclusive but not exhaustive.

Answer:

since 3 coins are tossed, the sample space will consist of following
possibilities

S= (HHH, HHT, HTH, HTT, THH, THT, TTH, TTT)




(1) Two events which are mutually exclusive.
Let A be the event of getting only head

A= (HHH)

And let B be the event of getting only Tail
B=(TTT)

SoANB=¢

Since there is no common element in A& B so these two are mutually
exclusive.

(i1) Three events which are mutually exclusive and exhaustive
Now,

Let A be the event of getting exactly two tails

A= (HTT, TTH, THT)

Let B be the event of getting at least two heads

B = (HHT, HTH, THH, HHH)

Let C be the event of getting only one tail
C=(TTT)

A N B=HTT, TTH, THT) N (HHT, HTH, THH, HHH)
=¢

Since there is no common element in A and B hence they are mutually
exclusive

B N C=HHT, HTH, THH, HHH) N (TTT)
=0
Since there is no common element in B and C

So they are mutually exclusive.




A NC=HTT, TTH, THT) N (TTT) =¢

Since there 1s no common element in A and C,

So they mutually exclusive

Now, since A & B, B& C and A& C are mutually exclusive

~ A, B, and C are mutually exclusive.

Also,

A UBUC=MHTT, TTH, THT, HHT, HTH, THH, HHH, TTT) =S
Hence A, B and C are exhaustive events.

(111) Two events, which are not mutually exclusive

Let a be the event of getting at least two heads

A = (HHH, HHT, THH, HTH)

Let B be the event of getting only head

B= (HHH)

Now A N B=(HHH) # ¢

Since there is a common element in A & B,

So they are not mutually exclusive.

(iv) Two events which are mutually exclusive but not exhaustive
Let A be the event of getting only Head

A= (HHH)

Let b be the event of getting only tail
B =(TTT)
ANB=¢

Since there is no common element in A & B,




These are mutually exclusive events.
But

A UB=(HHH) U (TTT)
={(HHH), (TTT)}#S

Since A U B # S these are not exhaustive events.
(v) Three events which are mutually exclusive but not exhaustive
Let A be the event of getting only head

A = (HHH)

Let B be the event of getting only tail

B =(TTT)

Let C be the event of getting exactly two heads
C= (HHT, THH, HTH)

Now,

A NB=HHH) N (TTT) = ¢

A N C=(HHH) N (HHT, THH, HTH) = ¢

BN C=(TTT) N (HHT, THH, HTH) = ¢
>ANB=p, ANC=¢andBNC=9¢

1.e. they are mutually exclusive

also

AUBUC=HHHTTT, HHT, THH, HTH) # S
Since AUBUC#S,

So, A, B and C are not exhaustive.




It's 1s hence proved that A, B and C are mutually exclusive but not
exhaustive.

Q. 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 numbers on the dice 5.
Describe the events

(1) A°

(i) not B

(i) Aor B

(iv) Aand B

(v) A butnot C

(vi)Bor C

(viii) AB’ C’

Answer:

Here 2 dice are thrown

So the sample space (S) will have following events
(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)
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“)L




According to the given conditions

A: getting an even number on the first die.

A=

2,1

(2,2)

(2,3)

2,4

2,5)

4. 1)

(4,2)

(4,3)

4, 4)

(4.5)

(6, 1)

(6,2)

(6, 3)

(6,4)

(6,5)

B: getting an odd number on the first die.

B:

(L,

(1,2)

(1, 3)

(1, 4)

(L, 5)

(1, 6)

G, D

3,2)

3,3)

G, 4)

3,5)

3, 6)

G, D

3. 2)

(3, 3)

.4

. 5)

(3, 6)

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

C={1,D12(A3)(MLHE D22 G, DG, 2)(2,3) 4 D)

Now

(i) =A
(ivyAandB(ANB)=¢
~ANB NC=ANANC=ANC

Q. 7 Refer to question 6 above, state true or false: (give reason for your
answer)

(1) A and B are mutually exclusive

(i1) A and B are mutually exclusive and exhaustive

(iii) A = B’

(iv) A and C are mutually exclusive

(v) A and B’ are mutually exclusive.




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

Answer:

since 2 dice are thrown the sample space will consist of following

outcomes

91)

(1,2)

(1, 3)

(1, 4)

(1, 5)

(1, 6)

, 1)

2,2)

(2,3)

2,4

2,5)

(2, 6)

, 1)

3,2)

3,3)

3,4

3,5)

3, 6)

, 1

) (241 2)

2423)

@,3h

(2,9)

@,6)

(2,6)

, 1

) (45182)

£23)

@,3h)

(4,9)

,9)

1

(4, 6)

) (4612)

6023)

(C3%.)

(6.9

(®.9)

(6, 6)

(1, )

(1,2)

(1, 3)

(1,4

(1, 5)

(1, 6)

G, D

3,2)

3,3)

G, 4

3,5)

3, 6)

G, D

(3, 2)

(3, 3)

.4

. 5)

(3, 6)

C=11, D121, 3,42 D22 G, 1DG,2)(2,3) 4 D

(1) A and B are mutually exclusive (A N B) = ¢

Since A and B has no common element,

So, A & B are mutually exclusive.

Thus, the given statement is true.

(11) A and B are mutually exclusive and exhaustive
(1, D)(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)(3,53,6) =S
4,1)4,2)4,3)(4,4)(4,5(4,06)




(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
And from (i) we have A and b are mutually exclusive
~ A and B are mutually exclusive and exhaustive.
So, the statement is true.
(i) A=B
B’=(2,1)(2,2)(2,3)(12,4)(2,5)(2,6)
4,1)(4,2)(4,3)(4,4)(4,5)(4,6)
(6,1) (6,2)(6,3)(6,4)(6,5)(6, 6)
Thus, the statement is true.
(iv) A and C are mutually exclusive
Here ANC={(2,1)(2,2)(2,3) 4, )} #¢
Since A and C have common element,
So, they are not mutually exclusive

So, the given statement is false.

(v) A and B’ are mutually exclusive.
ANB'=ANA=A
~ANB #¢

So, A and B’ not mutually exclusive.
Hence, the given statement is false.

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




Here
A’=(1,1)(1,2)(1,3)(1,4)(, 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)
B=(1,1)(1,2)(1,3) (1,4)(1, 5)(1, 6)
3,1)(3,2)(3,3)(3,4)(3,5)(3,06)
(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)}
A’NB =¢
Hence there is no common element in A’ and B’
So they are mutually exclusive.
B'NC={21(2,2)2,3) @4 D} #¢
Since there is common element between B’ and C

They are not mutually exclusive.

Now, since B’ and C are not mutually exclusive,

So A’, B’ and C are not mutually exclusive and exhaustive.

Hence the given statement is false.




