Chapter : 32. BINOMIAL DISTRIBUTION

Exercise : 32

Question: 1
A coin is tossed
Solution:

As the coin is tossed 6 times the total number of outcomes will be 28

And we know that the favourable outcomes of getting at least 3 heads will be 603 + 6(:4 + 605 + 6
Ce

Thus, the probability of getting at least 3 heads will be

The favourable outcomes

~ The total number o f outcomes

- _ G+Q+0+0

28

21
= = —

Y
Question: 2
A coin is tossed
Solution:
As the coin is tossed 5 times the total number of outcomes will be 2% = 32.
And we know that the favourable outcomes of a head appearing even number of times will be,
That either the head appears 0, 2 or 4 times so,
The respective probabilities will be:- °Cy + °C, + °C, = 16
Thus, the probability

The favourable outcomes

~ The total number o f outcomes

16 1
= = —

T3z 2
Hence, the probability is 1.
Question: 3
7 coins are tosse

Solution:

As 7 coins are tossed simultaneously the total number of outcomes are 27=128.

The favourable number of outcomes that a tail appears an odd number of times will be, C; + 7C3
+7Cs +7Cy = 64.

Thus, the probability

The favourable outcomes
 The total number of outcomes

64
- 128



1

Hence, the probability is 1/, .
Question: 4

A coin is tossed

Solution:

(i) As the coin is tossed 6 times the total number of outcomes will be 2= 64

And we know that the favourable outcomes of getting exactly 4 heads will be 604 =15

Thus, the probability of getting exactly 4 heads will be

The favourable outcomes
 The total number of outcomes

= 15/64

(ii) As the coin is tossed 6 times the total number of outcomes will be 2¢= 64

And we know that the favourable outcomes of getting at least 1 heads will be 6C; + 6C, + 6C5 +
6Cy + 6C5 + 6Cg = 63
Thus, the probability of getting at least 1 head will be

The favourable outcomes
"~ The total number of outcomes

= 63/64

(iii) As the coin is tossed 6 times the total number of outcomes will be 2= 64

And we know that the favourable outcomes of getting at most 4 heads will be 6C, + 6C; + 6C, +
6C3 + 6Cy =57
3 4

Thus, the probability of getting at most 4 heads will be

The favourable outcomes

~ The total number o f outcomes

= 57/64

Question: 5

10 coins are toss

Solution:

(i) As 10 coins are tossed simultaneously the total number of outcomes are 21°=1024.
the favourable outcomes of getting exactly 3 heads will be

10c; =120

Thus, the probability

The favourable outcomes

~ The total number o f outcomes

120

1024

15
T 128



Hence, the probability is %

(ii) As 10 coins are tossed simultaneously the total number of outcomes are 21°=1024.
the favourable outcomes of getting not more than 4 heads will be

10¢c, + 10¢, + 10¢, + 10c,4 + 10¢, = 386

Thus, the probability

The favourable outcomes

~ The total number o f outcomes

386

1024

193
= —
512

Hence, the probability is %.

(iii) As 10 coins are tossed simultaneously the total number of outcomes are 21°=1024.
the favourable outcomes of getting at least 4 heads will be

10c, +10cg + 10cg + 10¢; + 10¢g + 19¢q + 10C = 848

Thus, the probability

The favourable outcomes

~ The total number o f outcomes

848

1024

53

64
Hence, the probability is E.
Question: 6

A die is thrown 6

Solution:

(i) Using Bernoulli’s Trial P(Success=x) = “C.p*.q®¥

x=0,1, 2, ......... nand q = (1-p)

As the die is thrown 6 times the total number of outcomes will be 6°.

And we know that the favourable outcomes of getting exactly 5 successes will be, either getting 2,

4 or 6 i.e., 1/6 probability of each, total, E probability, p = é,q = ;

The probability of success is % and of failure is also % .

Thus, the probability of getting exactly 5 successes will be

The favourable outcomes

~ The total number o f outcomes

666 6 66
1

6C. —
= "o



As the die is thrown 6 times the total number of outcomes will be 6°.

And we know that the favourable outcomes of getting at least 5 successes will be, either getting

2,4 or 6 i.e, 1/6 probability of each, total, % probability, p = % ,q = z

The probability of success is % and of failure is also % .

Thus, the probability of getting at least 5 successes will be

The favourable outcomes
 The total number of outcomes

(iii) Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q(®¥)
x=0,1, 2, ......... nand q = (1-p)
As the die is thrown 6 times the total number of outcomes will be 6°.

And we know that the favourable outcomes of getting at most 5 successes will be, either getting
2,4 or 6 i.e, 1/6 probability of each, total, % probability of success .

The probability of success is % and of failure is also % .

Thus, the probability of getting at most 5 successes will be

The favourable outcomes

~ The total number o f outcomes

6 6 6 6 6 6
= + + + + + 222222
(°Cq +5Cy +6Cy + 6C3 +6Cy + 6C5). 22 22 22

= (5Co + 6Cy + 6C; + 6C3 + 6C4 + 6C5) =

63
= —
64

Question: 7
A die is thrown 4

Solution:

Using Bernoulli’s Trial P(Success=x) = 2Cy.p*.q* %)
We know that the favourable outcomes of getting exactly 3 successes will be, either getting 1 or a
6 i.e, total, % probability

The probability of success is % and of failure is g .

Thus, the probability of getting exactly 3 successes will be



The favourable outcomes

~ The total number o f outcomes

= (4 4
(*C3)-. -

(ii) Using Bernoulli’s Trial P(Success=x) = “C,.p*.q®¥
x=0,1, 2, ......... n and g = (1-p)
We know that the favourable outcomes of getting at least 2 successes will be, either getting 1 or a

6 i.e, total, % probability

The probability of success is % and of failure is g .

Thus, the probability of getting at least 2 successes will be

The favourable outcomes
 The total number of outcomes

= (4Cy)) _E.‘—;.‘—;+(4C3)) E ‘—;+(4C4)

O\ll\l
O\IM
O\ll\l
O\IIM

2 2 2
& & &

(iii) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q(*¥
x=0,1,2, ......... n and g = (1-p)
We know that the favourable outcomes of getting at most 2 successes will be, either getting 1 or a

6 i.e, total, % probability

The probability of success is % and of failure is g .

Thus, the probability of getting at most 2 successes will be

The favourable outcomes
 The total number of outcomes

4 4 4 4 4 4 2 4 4 4 4 224 4

= EEE £ F 2z e
(Co)s566+(C1)5555+(C2)555'5
72

- —
81

= —

e
Question: 8
Find the probabil
Solution:
The total outcomes = 36,
The favourable outcomes are (1,4), (2,4), (3,4), (4,4), (5,4), (6,4), (4,1), 4,2), (4,3) ,(4,5), (4,6)

Thus, the probability = favourable outcomes/total outcomes



Question: 9

A pair of dice is

Solution:

As the pair of die is thrown 4 times,

The total number of outcomes = 36

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q("%)

x=0,1, 2, ......... nand q = (1-p)

The probability of success = p = 3_65 = i

probability of 2 successes = 4C2.(2)2(§)2

25

218
Question: 10
A pair of dice is
Solution:
(i) Using Bernoulli’s Trial P(Success=x) = “C.p*.q®¥
x=0,1, 2, ......... nand q = (1-p), n =7
the favourable outcomes,

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

The probability of success = p = 3_65 = i

q:

ol

probability of no success = 7C0.(2)0(§)7
=37
Q)

(ii) Using Bernoulli’s Trial P(Success=x) = C,.p*.q(®¥
x=0,1, 2, ......... nandq = (1-p), n =7
the favourable outcomes ,

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

The probability of success = p = 3—2 =1

q:

o

probability of exactly 6 successes = 7C6.(é)6(2)1
- 1,7
35'(5)
(iii) Using Bernoulli’s Trial P(Success=x) = 2Cy.p*.q"¥)

x=0,1, 2, ......... nand q = (1-p), n =7

the favourable outcomes,



(1,6), (6,1), (2,5), (5,2), (3,4), (4,3)
The probability of success = p = L1

36 6

q:

o

probability of at least 6 successes =
7Ce. QPO +7C7.0)7E)°

= 36.()7

= )P

(iv) Using Bernoulli’s Trial P(Success=x) = “C,.p*.q™®¥

the favourable outcomes ,

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

The probability of success = p = 3—2 = é

o

q=
probability of at least 6 successes =

7Co-0°E) +7C1.QIE0 + 7Co.012E)°% + 7C3.30) + 7CL.OYO? + 7C5.0°(D? + 7Ca.()PO)!
= 1- ()

Question: 11

There are 6% defe

Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q® %)

x=0,1, 2, ......... nand q = (1-p), n =8

The probability of success, i.e. the bulb is defective = p = %} = %
& 94

1= 1160 100

probability of that there is not more than one defective piece=

P(0 defective items) + P(1 defective item) =

8 510 2%)8 . 8 5 113447
Co-lge) o+ 7100 G0
= (7% (O

(G )

Question: 12
In a box containi

Solution:
(i) Using Bernoulli’s Trial P(Success=x) = “C,.p*.q®¥)

x=0,1, 2, ......... nand q = (1-p), n =5

The probability of success, i.e. the bulb is defective = p = % = 1—10



1 9
1=1"%=%
probability of that no bulb is defective piece=

P(0 defective items) =

5Co.(9)%2)°
= ()9

(ii) Using Bernoulli’s Trial P(Success=x) = “C,.p*.q®¥

x=0,1, 2, ......... nand q = (1-p), n =5

The probability of success, i.e. the bulb is defective = p = % = 1—10
1 9

I=1-%=%

probability of that there are exactly 2 defective pieces=
P(2 defective items) =
50, (21)2(2)3

Co- 7

729
10000))

= ((
Question: 13

The probability t

Solution:

(i) The probability that the bulb will fuse = 0.05 = p

The probability that the bulb will not fuse = 1-0.05 = 0.95 = q
Using Bernoulli’'s we have,

P(Success=x) = nCX.pX.q(n‘X)

Probability that none will fuse =

5C(.(0.05)9(0.95)°

= (0.95)°

(ii) The probability that the bulb will fuse = 0.05 = p

The probability that the bulb will not fuse = 1-0.05 = 0.95 =g

Using Bernoulli’s we have,

P(Success=x) = 2Cy.p*.q®¥

Probability that at least one will fuse = P(1) + P(2) + P(3) + P(4) + P(5)

5C1.(0.05)1(0.95)% + 5C,.(0.05)2(0.95)3 + 5C5.(0.05)3(0.95)2 + 5C4.(0.05)%(0.95)1 + 5Cs.
(0.05)2(0.95)0

= (1-(0.95)°)
(iii) The probability that the bulb will fuse = 0.05 = p
The probability that the bulb will not fuse = 1-0.05 = 0.95 = q



Using Bernoulli’s we have,

P(Success=x) = “C,.p*.q®¥

x=0,1,2, ......... nand q = (1-p), n =5

Probability that not more than one will fuse = P(0) + P(1)
5C(.(0.05)9(0.95)® + °C;.(0.05)1(0.95)%

= (1.20).(0.95)°

Question: 14

In the items prod

Solution:

(i) The probability that the item is defective = 1—10 =p

The probability that the bulb will not fuse = 1-—= = = q

Using Bernoulli’s we have,

P(Success=x) = "Cy.p*.q™¥

The probability that exactly 2 defective items are,

1
= 6C2-(ﬁ)2(%)4

3 [9]
=~ _w|
20 110

(if) The probability that the item is defective = — = p

4

The probability that the bulb will not fuse = 1— 1—10= % =q

Using Bernoulli’'s we have,
P(Success=x) = Cy.p*.q®¥
x=0,1, 2, ......... nand qg = (1-p), n =6
The probability that not more than 2 defective items are,
=60 (1400216 o 6. (13125 4 6. (1y2( %44
CO’(m) (10) + Cl'(m) (10) + Cz'(m) (10)

81+ 54 + 15 150x9%
- () o - 25
108 108

(iii) The probability that the item is defective = 1—10 =p

The probability that the bulb will not fuse = 1——= = = q

Using Bernoulli’s we have,

P(Success=x) = "Cy.p*.q™¥

The probability of at least 3 defective items are,

P(3) + P(4) + P(5) + P(6)

=60, (2331233 L 60, (140932 4 60 (11591 4 6. (116,240
C3’(10) (10) + C4'(10) (10) + C5'(10) (10) + CG'(m) (10)



15850
2
10°

Question: 15
Assume that on an

Solution:
The probability that the called number is busy is 1_1_—,

Using Bernoulli’s Trial we have,

P(Success=x) = 2Cy.p*.q®¥

x=0,1, 2, ......... nand q = (1-p), n =6

The probability that at least three of them will be busy is:-
P(0) + P(1) + P(2) + P(3)

1.0,14 14,14 1.,,14 1. 14
= GCo(E)O(E)G + 6C1(E)1(E)S + GCZ(E)Z(E)4 + 6C3(E)3(E)3

=1-@4E)

Question: 16

Three cars partic

Solution:

The probability that any one of them has an accident is 0.1.

The probability any car reaches safely is 0.9.

The probability that all the cars reach the finishing line without any accident is = (0.9)(0.9)(0.9) =
0.729

Question: 17

Past records show

Solution:

The probability that the operations performed are successful is = 0.8

The probability that at least three operations are successful is = P(3) + P(4)

= 4C5(0.8)3(0.2)1 + %4C4(0.8)%(0.2)0

Question: 18
The probability o
Solution:

Using Bernoulli’s Trial we have,
P(Success=x) = l“CX.pX.q(n‘X)

x=0,1, 2, ......... nand q = (1-p), n =7

The probability of hitting the target at least twice is = P(2) + P(3) + P(4) + P(5) + P(6) + P(7)
= 1-(P(0) + P(1))

=1-(Co()°0) +7C1()'0)®



=1-(OY

4547
=
8192

Question: 19

In a hurdles race

Solution:

The probability that the hurdle will be cleared is 5/6

Using Bernoulli’s Trial we have,

P(Success=x) = "Cy.p*.q™¥

x=0,1, 2, ......... nand g = (1-p), n =10

p=5/6q=1/6

Probability that he will knock down fewer than 2 hurdles is =
P(0) + P(1)

= 10C0(é)°(§)10 + 10C1(2)1(§)9

E‘J.O
=

2x6%
Question: 20
A man can hitab
Solution:
The probability that the bird will be shot, is 1/3
Using Bernoulli’s Trial we have,
P(Success=x) = C,.p*.q®¥
x=0,1, 2, ......... nand q = (1-p), n =3
p=1/3q=2/3
Probability that he will hit at least one bird is =

P(1) + P(2) + P(3)
=3C19'0)? + 3020 +3¢3(3%C)°

19
=
27

Question: 21

If the probabilit

Solution:

The probability that a man aged 60 will live to be 70 is 0.65

Using Bernoulli’s Trial we have,

P(Success=x) = "Cy.p*.q™¥

p =0.65q=0.35
Probability that out of 10 men, now 60, at least 8 will live to be 70 is: P(8) + P(9) + P(10)

10C4(0.65)8(0.35)% + 10C4(0.65)2(0.35)! + 10C4((0.65)19(0.35)0



= 0.2615

Question: 22

A bag contains 5

Solution:

(i) Balls are drawn at random,

So, the probability that none is white is,

In a trial the probability of selecting a non-white ball is ﬁ

So, in 4 trials it will be,

15, 15,,15,,15, 81
= (5)( 5)( 5)( 5)— Jse
(ii) Balls are drawn at random,

So, the probability that all are white is,

In a trial the probability of selecting a white ball is 2—“1

So, in 4 trials it will be,

5 5 5 5 1
= (5)( 5)( 5)( 5)— P
(iii) Balls are drawn at random,

So, the probability that at least one is white is,

In a trial the probability of selecting a white ball is 2—“1

So, in 4 trials the probability that at least one is white is,
Selecting a white and then choosing from the rest,
= 1- % that no ball is white

175
256

is
Question: 23

A policeman fires

Solution:

The probability that the burglar will be hit by a bullet is 0.6.
Using Bernoulli’s Trial we have,

P(Success=x) = 2Cy.p*.q®¥

x=0,1, 2, ......... nand q = (1-p), n =6

p=0.6qg=04

The probability that the burglar is unhurt is,

6C(0.6)9(0.4)6

= 0.004096

Question: 24

A die is tossed t

Solution:

Using Bernoulli’s Trial we have,



P(Success=x) = 2Cy.p*.q®¥

p=2/6=1/3, q=4/6 =2/3

P(x = 0) = P (no success) = P (all failures) = (2)(2)(§)= 2%

12

P(x = 1) = P (1 success and 2 failures) = 3C1(§)1(§)2 =3,

P(x = 2) = P (2 success and 1 failure) =3C2(§)2(§)1 = 2—6?

P(x = 3) = P (all 3 success) = °C3()°(2)° =

.". The probability distribution of the random variable x is -

x:0123
P L 26 L
27 27 27 27

X1 P1 P1xq P1X12
0200
27

12 12 12

27 27 27

6 12 24

27 27 27

[~

3
27 2

|

3

2

=1
-]

45

27
Meanp = Zpix; =1
Variance = g2 = Ip;x1% - 11
=5/3-1/1
= 2/3
Question: 25
A die is thrown 1
Solution:
Probability of getting an even number is = 3/6 = 1/2
Probability of getting an odd number is = 3/6 = 1/2
Variance = npq
= 100X~ X 2
= 25
Question: 26
Determine the bin
Solution:
Mean=np =9

Variance = npq = 6



Binomial distribution
Wr W (27-1)
a-

-
“C [l] [:] wherer=20,1, 2,3, ......... , 27
13 3

Question: 27
Find the binomial
Solution:

Mean =np =5

Variance = npq = 2.5

2.3 1
1 1
=n=10

Probability distribution is:-
1 T 1 (10-r1)
“’Cr.[—] [—] 0=r=10

. >

Question: 28
The mean and vari
Solution:

Mean =np =4

Variance = npq = 4/3

The probability (X= 1) is
1 1 1 1 1 1
5C191Q)° + 6C1O1Q)° + 5C1O)1Q)° + 6C1OQ)° + 5C1D)1E)° + 6CLO1R)°

728

729
Question: 29
For a binomial di
Solution:

Mean = np = 6

Variance = npq = 2

w | =

=q=



The probability of getting 5 successes,
9C5(PR)
Question: 30
In a binomial dis
Solution:
Mean + Variance = np + npq = np(l + q) = 25/3
Variance = n?p2q = n2 = 50/3 ...(i)
n2p2(1 + q)2 = 625/9 ...(ii)
Dividing (i) by (ii), we get,
50

q = 3 = —
(@ + D2 625 25
9

=6q2-13q+6 =0

=(q = 2/3 or 3/2

= But as g can not be greater than 1 thus, q = 2/3.

=p=1/3

=n=15

Binomial distribution,

15 1)y (2B
e{3) 3)

Question: 31

Obtain the binomi

Solution:

Mean is 10,

Standard deviation is 2+/2

So, variance is g?ie.8
Thus,
Mean =np = 10

Variance = npq = 8

4
=q=?
=p=1-1=:
=n =50

Thus, the binomial distribution is
: L (50-1)
s 1 [ 4)
. _'OCI-.[_] .[_J -0..
5 5

I."\.
=
|
h
o



Question: 32

Bring out the fal

Solution:

Variance can not be greater than mean as then, g wll be greater than 1, which is not possible.
As, np = 6 and npq =9

q = 3/2 ...(not possible)

Exercise : OBJECTIVE QUESTIONS

Question: 1

Mark (V) against

Solution:

If A and B are mutually exclusive events then,
P(A)=0.4,PB) =X

And P(AU B) = P(A)+P(B) = 0.5 = 0.4 + P(B)
= P(B) =0.1

Question: 2

Mark (V) against

Solution:

As A and B are independent events such that P(A) = 0.4, P(B) = x
So, P(An B) = P(A)P(B)

And P(A U B) = P(A)+P(B)+P(AN B)
PAUB)=04+X-04X=0.5

=04+ 0.6X=0.5

=X=1/6

Question: 3

Mark (v) against

Solution:

P(ANB
P(B/A) =~
= And P(A) = 0.8,
=P(A n B) =0.32

P(ANB)

So, P(A/B) = P(5)

= P(A/B) = "Dﬁ = 0.64
= Hence, the answer is b.
Question: 4

Mark (v) against

Solution:

2 P(B)=-and P(AUB) = —
11 11 11

PA) =



P(A U B) =P(A) + P(B) - P(A N B)

=Z-24+2_PAnB
11 11 11
4
= P(ANB) =+
11

P(A/B) = P(A n B)/P(B)

- P(A/B) =1 =

[

l

Question: 5
Mark (v) against
Solution:

We are having two events A and B such that

P(A) = i, P(B) = _ and P(A U B) =
3

12

’

e

P(WUB) =P'(ANB)=1-PANB) =1
—~PANB) =2
T4

= As P(An B) = P(A).P(B) ... thus, they are not independent,
= And as P(A U B) = P(A) + P(B) ... thus, they are not mutually exclusive.

Hence, the answer is option d.

Question: 6

Mark (V) against

Solution:

P(A) = probability that A can solve the problem

= 3/5

And P(B) = probability that B can solve the problem = 2/3
P(A U B) = P(A) + P(B), As the events are independent
= P(A n B) = P(A).P(B)

Thus,

= P(A) + P(B) = 3/5 +2/3 - 2/5 = 13/15

Question: 7

Mark (v) against

Solution:

The probability that the problem is solved = P(AUBU C) = P(A)+P(B)+P(C)-P(ANB)-P(BNC)-P(CNA)
+ 3P(ANBNC)

Considering independent events, P(ANB) =P(A).P(B),
P(BNC) =P(B).P(C), P(CnA) =P(C).P(A),
P(ANBNC) =P(A).P(B).P(C),

Thus, P(AUBU C) is,



Question: 8
Mark (V) against

Solution:

P(A) =

[

P(B) = 2 P(C) = g
PBNCNA)=PBNC)-PBNCNA)

As the events are independent, So, P(B n C) = P(B).P(C) = z X §

And P(B N CNA) = P(B).P(C).PA) =2 x 2 x

o |

3
4
HBmCmA)=$

Question: 9

Mark (v) against

Solution:

The probability of failure of the first component = 0.2 =P(A)
The probability of failure of second component = 0.3 = P(B)
The probability of failure of third component = 0.5 = P(C)
As the events are independent,

The machine will operate only when all the components work, i.e.,
(1-0.2)(1-0.3)(1-0.5) = P(A)P(B")P(C’)

In rest of the cases, it won't work,

So P(AUBUC) = 1 - P(AnB’'NC’) = 1 - (0.8).(0.7).(0.5)
=1-0.28=0.72

Question: 10

Mark (v) against

Solution:

The probability that the outcome which is either, 1, 3 or 5 is prime is

Favorable outcomes

Total outcomes
Favourable outcomes = 3 or 5
Total outcomes = 1, 3, and 5
Thus, probability=

2
= —

3
Question: 11
Mark (v) against
Solution:
P(A) = 0.3, P(B) =0.2and P(ANn B) =0.1
P(ANB)=PB)-PANB)=0.2-0.1=0.1

Question: 12

Mark (V) against



Solution:

P(A) = l P(B) = l and P(AN B) = l
4 3 5
— —. _P@nB) _ 1-pavp) _ (34—
PB/A="m ~ ow - =

=P((B/A) ==
Question: 13
Mark (v) against
Solution:

P(A) = 0.4, P(B) = 0.8 and

P(B/A) = 0.6,
_ PlanB)

P(B/A) = "40 — 0.6

P(AN B) = 0.24

— P(A/B) =24M8) _ g3

F(B)
Question: 14
Mark (v) against

Solution:

RS =P(;1_r*|_]_ P(A)P(B) _ B
P(A/B) c® = 1w =1 P@

Question: 15
Mark (v) against
Solution:

Given,

P(AUB)=[ ],P(AﬁB)=[l and

S|

-

=) 1 - 1 1
P(B)=[—],P(B)=1-P(B)=1-E=E

[N

= P(A) =§

= Hence, these are independent.

Question: 16

Mark (v) against

Solution:

The die is thrown twice,

So the favourable outcomes that the sum appears to be 7 are
(1,6), (2,5), (3,4), (4,3), (5,2) and (6,1)

Out of these 2 appears twice,



So the probability that 2 appears at least once is:

Favorable outcomes

Total outcomes

Question: 17
Mark (v) against
Solution:

The sum will be even when; both numbers are either even or odd,

i.e. for both numbers to be even, the total cases 5C1X4C1 (Both the numbers are Odd-)'|'4(:1X3Cl (Both the
numbers are even)= 32

The favourable number of cases will be,

Both odd, i.e. selecting numbers from 1, 3, 5, 7, or 9, i.e.
501X4C1 = 20
Thus, the probability that both numbers are odd will be =

Favorable outcomas

Total outcomas

20 3
= =
32 8

Question: 18

Mark (V) against

Solution:

Given:

60% of the students read mathematics, 25% biology and 15% both mathematics and biology
That means,

Let the event A implies students reading mathematics,
Let the event B implies students reading biology,
Then, P(A) = 0.6

P(B) = 0.25

P(AnB) = 0.15

We, need to find P(A/B) = P(AnB)/ P(B)

0.15 3
= — = -
0.25 5

Question: 19
Mark (V) against
Solution:

The couple has two children and one is known to be boy,

The probability that the other is boy will be =

Favorable outcomes

Total outcomes
Total outcomes are 3,
The first child is a boy, the second girl

The first child is a girl, the second boy



The first child is a boy, second boy

The favourable outcome is one,

Thus, the probability that the other is boy will be

=1/3

Question: 20

Mark (v) against

Solution:

A die is tossed twice,

The probability of getting a 4, 5 or 6 in the first trial is 3/6 = P(A)

The probability of getting a 1, 2, 3 or 4 in the second trial is 4/6 =P(B)

As the events are independent, the probability of these two events together will be, P(A).P(B) = 1/3.
Question: 21

Mark (v) against

Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q(*%)

x=0,1, 2, ......... nand g = (1-p)

As the coin is thrown 6 times the total number of outcomes will be 2°.

And we know that the favourable outcomes of getting at least 3 successes will be, getting a head

The probability of success is ; and of failure is also ;

5C3)°6)° +9C46)15)% +9C5 ©°Q)! + 5C6)°R)°

21
= —

32
Question: 22
Mark (V) against
Solution:

Using Bernoulli’s Trial P(Success=x) = 2Cy.p*.q" %)

As the coin is tossed 5 times the total number of outcomes will be 25,

And we know that the favourable outcomes of getting the odd tail number of times ,successes will
be, getting a tail

The probability of success is ; and of failure is also ;

5010101 +5C30)°0)? +5C5 ©°()°

16 1
= —

az 2
Question: 23
Mark (v) against
Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q" %)

x=0,1, 2, ......... n and g = (1-p)



As the coin is tossed 5 times the total number of outcomes will be 25,

And we know that the favourable outcomes of getting the head even number of times ,successes
will be, getting a head,

The probability of success is ; and of failure is also ;

the probability that head appears an even number of times =
P(0)+P(2)+P(4)

= 5c.3243 50,1332 +5c. (2540

= Cz(z) (2) + C3(2) (2) +°Cs (2) (2)

16 1
= — = -
2

32
Question: 24
Mark (V) against
Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q® %)

As the coin is tossed 8 times the total number of outcomes will be 22,

And we know that the favourable outcomes of getting at least 6 heads are,successes will be,
getting a head,

The probability of success is ; and of failure is also ;

the probability of getting at least 6 heads is =
P(6) +P(7) +P(8)

= 8c.A63H2 180171 48,840

= 8C6()°()% +8C7()70)! +8C5()8C)

28+8+1 37
= —

256 256

Question: 25

Mark (V) against

Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q(*%)

x=0,1, 2, ......... nand g = (1-p)

As the die is thrown 5 times the total number of outcomes will be 65.

And we know that the favourable outcomes of getting at least 4 successes will be, either getting

1, 3 or 5 i.e., 1/6 probability of each, total, z probability, p = El,q = ;

The probability of success is % and of failure is also %

The favourable outcomes

~ The total number o f outcomes
the probability of getting at least 4 successes =
P(4)+P(5)
=9 1411 45 1,5.1,0
CLE*Q! +5C50)%C)

3
=

16



Question: 26
Mark (V) against
Solution:

Using Bernoulli’s Trial P(Success=x) = 2Cy.p*.q? %)

As we know that the favourable outcomes of getting at least doublets twice are, successes will be,
getting a doublet, i.e.,

ol

1. -
:p_érq_

|

The probability of success is é and of failure is also -

The favourable outcomes

~ The total number o f outcomes

the probability of getting at least 2 successes =

P(2)+P(3)+P(4)
= 4020227 +4C33O)1+4C4 040

19
= ———

144
Question: 27

Mark (V) against

Solution:

Using Bernoulli’s Trial P(Success=x) = 2C,.p*.q(*%)
x=0,1, 2, ......... nand g = (1-p), heren = 7

As we know that the favourable outcomes of getting at most 6 success are, successes will be,
getting a total of 7 is success, i.e.,

We can get 7 by, (1,6), (2,5), (3,4), (4,3), (5,2), (6,1)

6 30

P= 9T 5

5

The probability of success is i and of failure is also -

The favourable outcomes
 The total number of outcomes

the probability of getting at most 6 successes =
P(0)+P(1)+P(2)+P(3)+P(4)+P(5)+P(6) = 1-P(7)
=1 _ 701730
1-7C;07C)
=1-&)7
1-6)
Question: 28
Mark (V) against
Solution:

The probability that the man hits the target is 3/4

Using Bernoulli’s Trial we have,

P(Success=x) = "Cy.p*.q®¥



Probability that he will hit at least 3 times is =

P(3)+P(4)+P(5)

= 5C32)3Q)2+5C, O +5C50)5¢)°

Question: 29

Mark (V) against

Solution:

The probability of safe arrival of the ship is 1/5

Using Bernoulli’s Trial we have,

P(Success=x) = nCX.pX.q(n‘X)

p=1/5,q=4/5
Probability of safe arrival of at least 3 ships is =

P(3)+P(4)+P(5)

= 5C3030?+°C, O +5C50°C)°

181
=
3125

Question: 30

Mark (V) against

Solution:

The probability of occurrence of an event E in one trial is 0.4

Using Bernoulli’s Trial we have,

P(Success=x) = "Cy.p*.q™¥

The probability that E occurs at least once is,

P(1)+P(2)+P(3)
=3C1013)243C,026) 1 +3¢56)33)0

=2 ~0.784
125



