NCERT Solutions for Class-XI Maths

Chapter-16 Exercise-16.2
NCERT Math Class 11

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?

When the die is rolled the sample space will consist of following outcomes
S=(,2,3,4,5,6)

According to the given conditions

E=(4)and (F)=(2,4,6)

ENF=(4)N(2,4,06)

= (4) # ¢ as there is a common element between E & F

Hence E and F are not mutually exclusive event.

A die is thrown. Describe the following events:

(1) A: a number less than 7

(i1) B: a number greater than 7

(ii1) C: a multiple of 3

(iv) D: a number less than 4

(v) E: an even number greater than 4

(vi) F: a number not less than 3

Also find A U B,A N B,B UC,E "F,DNE,A-C,D-E,E NF",F

When a die is thrown, the sample space is given by § = {1, 2,3,4,5, 6} .Accordingly:

(i) A={1,2,3,4,5,6}

(i) B=®

(iii) C={3,6}

(iv) D={1,2,3}

(v) E={6}

(vi) F ={3,4,5,6}

AUB={1,2,3,4,5,6},AnNB=® AUC={3,6},ENF ={6}
DNE=®,4-C={1,2,4,5} D-E={1,2,3} F'={1,2} ENF'=®

An experiment involves rolling a pair of dice and recording the numbers that come up.
Describe the following events:
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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?

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

A: the sum is greater than 8
Possible sum greater than 8 are 9, 10, 11 & 12

e {(3,6),(435)9(5,4)(6,3)a(4=6)a}
(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),(5,2),(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

(i) ANB=¢
As there is no common element in A and B
So A& B are mutually exclusive

(i) BNC=4¢
Since there 1s no common element between
So B and C are mutually exclusive.

(i) AN C



= {(3.6),(4.5).(5.4).(6,3),(6,6)} #¢
Since A and C has common elements,
~ A and C are mutually exclusive.

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?
(i1) simple?
(ii1) Compound?
When three coins are tossed, the sample space is given by
()  S={HHH,HHT,HTH,HTT, THH, THT, TTH, TTT}Accordingly,

(i) A4={HHH}

(i) B={HHT,HTH,THH
(ivy C={TTT}
(v) D= <{HHH, HHT,HTH, HTT} We now observe that

(vi) ANB=®,ANC=0,AND={HHH}#®
(vii) BNC=®,BND={HHT,{HTH}|#®

(vii) CAD=®

(i) Event 4 and B;event A and C;event B and C;and event C and D are all
mutually exclusive.

(i) Ifan event has only one sample point of a sample space, it is called a simple event.
Thus, A and C are simple events.

(ii1) If an event has more than one sample point of a sample space, it is called a
compound event.
Thus, B and D are compound events.

Three coins are tossed. Describe

(1) Two events which are mutually exclusive.

(i) Three events which are mutually exclusive and exhaustive.
(ii1) 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.

since 3 coins are tossed , the sample space will consist of following possibilities
S= (HHH, HHT, HTH, HTT,THH, THT, TTH, TTT)

(@)

(ii)

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.

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)
=0

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.

AN C=(HTT, TTH,THT) N (TTT) = ¢

Since there i1s 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,

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

(iii)

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)} #5

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=MHHH) N(TTT)=¢
A N C=HHH) N (HHT, THH, HTH) = ¢
BN C=(TTT) N (HHT, THH, HTH) = ¢
>ANB=¢, ANC=¢pand BNC=¢
i.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 is hence proved that A, B and C are mutually exclusive but not exhaustive.

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
(i) A’
(i) not B
(iii)) 4 or B
(iv) A and B
(v) A butnot C
(vi) B or C
(vil) B and C
(vili) ANB'NC’
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),
(21).(2.2),(2.3).(2.4).(2.5).(2.6).
o 6D.(3:2),(3)..4).(3:5).(36)
(41):(4:2),(43),(4.4).(4,5).(4.6)
(50:(52):(53).(5.4).(53).(5.6)
(61).(6:2),(6.3),(6.4).(6.5).(6.6)

According to the given conditions
A: getting an even number on the first die.

(2,1),(2.2).(2.3).(2,4).(2,5).(2.6)
@M A=14(41).(4.2).(4.3),(4.4).(4,5).(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),(12),(13),(1,4),(1,5),(1,6)
(i) 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

(i) C={(1,1),(12),(13),(14).(2.1),(2,2),(3.1),(3.2).(2.3).(4.1)}

Now
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(vi)Aand B(ANB)=4¢

- {(2,4),(1,5),(2,6)

(viii) Abut not C

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

(2,1),(2.2).(2.3),
(3,1).(3,2).(3,3).(3.4).(3.5).(3.6)
(5.1),(5.2).(5,3).(5.4).(5,5).(5.6)
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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

(i) 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.

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

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

And C={(1,1),(1,2),(1,3),(1.4),(2.1).(2,2).(3.1).(3,2),(2.3).(4.1)}
(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.

(i1)) A and B are mutually exclusive and exhaustive



(iii)

(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) _g

(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)
=>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.

A=B
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6)
B=1(6,1),(6,2),(6,3),(6,4),(6,5),(6,6) r=4
(4.1),(4,2),(4.3),(4,4),(4,5).(4,6)

Thus the statement is true.

(iv)

)

(vi)

A and C are mutually exclusive
Here A N C={(2,1),(2.2).(2.3),(41)} #¢

Since A and C have common element,
So they are not mutually exclusive
So the given statement is false.

A and B’ are mutually exclusive.
ANB =ANA=A

~ANB #¢

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

A’, B’, C are mutually exclusive and exhaustive.

(L,1),(12),(L3),(14),(15),(16)

Here A" = {(5.1),(5.2).(5.3).(5.4).(5.5).(5.6)

(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)
(1L1),(1.2).(1.3).(1.4).(15).(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)

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),(22),(2.3).(41)} #¢
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.
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