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Solutions
Chapter - 13

Exercise 13.5

1.

Sol.

A die is thrown 6 times. If ‘getting an odd number’ is a
success, what is the probability of

(i) 5 successes? (ii) at least 5 successes?
(iii) at most 5 successes?
(By Definition 7 Page 818), We know that the repeated throws of
a die are Bernoulli trials. Let X denote the number of successes
when a die is thrown 6 times. Here n = 6.

p = P(a success) = P(an odd number on a die)

= % = % (1, 3, 5 are the only odd outcomes out of a
total of 6 namely {1, 2, 3, 4, 5, 6})
1 1
= P(a fail =l-p=1-===
q (a failure) p 2 2
We know that P(x successes in n trials) = "C, ¢" ~* p* (D)
=5C, ¢*~* p* (. n = 6 here)

(i) Putting x = 5 in (i), P(5 successes) = P(X = 5) = 5C5q'p®

1)(1Yy 138
=6C —_ — =6 —_— = .
(all)

[Using "C, = "C, _,; 5C; = 6C,]
(i1) P(at least 5 successes) = PX >5) = PX =5) + PX = 6)
Putting x = 5 and x = 6 in (i)
= %Caq'p® + °Cgp°
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_Gcl 15 116 .. nC _nc_l
- 12 92 + 2 [ n — 0_]

=6 x 1 + 1 = l
64 64 64
(iti) P(at most 5 successes) = P(X < 5)
=PX=0+PX=1+PX=2)+PX=3)
+ PX=4) + PX =5)
1-PX =6). We know that PX =0) + PX =1)
+..+PX =5 +PX=6=n)=1]

6
1 - °Cgp® [By ()] =1—1x(1] - 1o 8

2 64
Most Important Note. At least £ successes = Ek or more
than k successes. At most k successes = Fk or less than k
successes upto x = 0]

. A pair of dice is thrown 4 times. If getting a doublet is

considered a success, find the probability of two successes.
(By definition given at no. 7 in "Lesson at a glance" Page 818),
We know that the repeated throws of a pair of dice are Bernoulli
trials. Let X denote the number of successes when a pair of dice
is thrown 4 times.

Here, n = 4
p = P(a success) = P(a doublet in a single throw of a pair of dice)
6 1
= —4E= (1, 1),(2,2), (3, 3), 4, 4), (5, 5), (6, 6
36 6 [ (1, 1), (2, 2), 3, 3), (4, 4), (5, 5), (6, 6)
are the only doublets out of a total of 6 x 6 = 36 pairs]
q = P(a failure) =1 -p =1 - é = g

We know that probability of x successes in n trials
=C qn—xpx — 4C q4—xpx
X X
Putting x = 2 in (7); P(two successes) = P(X = 2)

2 2
= 4C,q%p? = 4x3 (5) (1 =£'
2 2x1 |6 |6 216

. There are 5% defective items in a large bulk of items. What

is the probability that a sample of 10 items will include not
more than one defective item?
Let X denote the number of defective items in a sample of
n = 10 items.
p = Probability of an item being defective (i.e., probability of a
success)
5

1
=100 " 20 is same for each trial (draw of an item)



1 19
=1-p=1-— =22 Alson=10>3
d p 20 ~ 20 "

. X has Binomial Distribution with n = 10 and p = %

We know that
P(X = x defective items) = "C_p* ¢" ~

_wog (LY (19)° )
120 20

~. Required probability that a sample of 10 items will not
include more than one defective item
= P(either one defective item or no defective item)
=PX=0+PX=1
Putting x = 0 and x = 1 in eqn. (i),
=PX=0+PX=1)

0 10 1 el
10C i B + IOC i E
01920 |20 1120/ |20
10 1 19Y 19 [19 10
E + 10 AN . - = —==3 |:_+7j|
20 20 " |20 20] |20 20

29 (19Y
SB[,
4. Five cards are drawn successively with replacement from a
well-shuffled deck of 52 cards. What is the probability that
(2) all the five cards are spades?
(ii) only 3 cards are spades?
(iii) none is a spade?

Sol. Let X denote the number of spades in the 5 cards drawn. Since
the drawing is done with replacement, the trials are Bernoulli
trials.

(By Definition 7 Page 818)
Here n =5 (> 3).

x

p = P(a success) = P(a spade card is drawn) = 52 i
['.- We know that there are 13 spade cards in a pack of 52 cards]
. 1 3
q = P(a failure) =1 -p =1 - 1° 2
We know that P(x successes in n trials)
— an qn—xpx — 5Cx q5—xpx ( n = 5) (l)

(i) Putting x = 5 in (@),
P(all the five cards are spades) = P(X = 5) = 5C;p®

_(1y _ 1
T l4) T 1024




(ii) Putting x = 3 in (1),
P(only three cards are spades) = P(X = 3) = °Cyq%p3

2 3
- 502 (3) [1] [ ne = nQ B ]
4 4 r n r

_5x4 9 1 45

“ox1 “16 “64 512
(ii) Putting x = 0 in (7),
. o g3 28
P(none is a spade) = PX = 0) =°Cyg° =1 4 T 1024
5. The probability that a bulb produced by a factory will fuse
after 150 days of use is 0.05. Find the probability that out of
5 such bulbs
(i) none (i) not more than one
(iii) more than one (iv) at least one
will fuse after 150 days of use.
Sol. Let X denote the number of bulbs fused after 150 days of use.
n = 5 (such bulbs) is finite.

Given: p = Probability that a bulb will fuse after 150 days of

use (i.e., prob. of a success)

5

~ 100
1

=% is same for each bulb being fused after 150 days

1 19
=1-p=1- —= —.Al =
q p 20 20 son=5>3

X has Binomial Distribution with n = 5 and p = 2i0
P(X = x fused bulbs)

=C x n—x_SC ix B57x .
="C_p*q ="C, | 50 50 ()

() Putting x = 0 in eqn. (i),
PX = 0) i.e., P(No bulb is fused)
0 5 5
— SC i E — (19] .
0120 20 20
(i) P(not more than one fused bulb)
=PX=0o0orX=1)
=PX=0)+PX=1)

0 5 1 4
— 5C i E + 5C i E
0190 20 1120) (20

[By putting x = 0 and x = 1 in eqn. (i)]

_(19F, 5 L (19)
“ 120 " 20 |20



Sol.

Sol.

_(19Y [19 5] _6(19Y [.,£+£:%:§}
“120) [20 2] 5120/ 20 20 20 5

(ii1) P(More than one fused bulb out of 5)
=PX=2)+PX=3)+PX=4 + PX=5)
PX=0+PX=1+PX=2)+PX=3)
+PX=4) +PX=5)-[PX=0) + PX =1)]
1-[PX=0)+PX=1)]

5
[ By Definition of PD., ) PX =x)=1]

x=0
_q_ 8(19)" [By (ii) part]
5120
(iv) P(at least one fused bulb) = 1 - P(no fused bulb)
5
S1- [;3) . [By (i) part]

A bag consists of 10 balls each marked with one of the
digits 0 to 9. If four balls are drawn successively with
replacement from the bag, what is the probability that none
is marked with the digit 0?

Let X denote the number of balls drawn with the digit 0 marked
on it out of the four balls drawn successively with replacement.

Because the balls are being drawn with replacement, the trials
are Bernoulli Trials.

p = Probability that ball is marked with digit 0 = % is same

for each trial (draw).
[*.- The balls are drawn one by one with replacement.]

1
[p = 10 because 0 is one of the 10 digits from 0 to 9]

1 9
=1-p=1-— = —_.Al = 4.
7 P 10 10 0T
1
X has Binomial Distribution with n = 4 and p = 0

4
P(none is marked with the digit 0) = PX = 0) = @" = [1%] .
In an examination, 20 questions of true-false type are asked.
Suppose a student tosses a fair coin to determine his
answer to each question. If the coin falls heads, he answers
‘true’; if it falls tails, he answers ‘false’. Find the probability
that he answers at least 12 questions correctly.
Let X denote the number of questions answered correctly. The



Sol.

trials are Bernoulli trials (By Definition 7) with n = 20. (given)
We know that p = P(a success)

= P (a coin falls heads i.e., he answers ‘true’) = é

1 1
= P(a fail l-p=1-= ==
q (a failure) = p 2 2

Please note here p is not necessarily the probability that he

. 1 .
“answers correctly”. It can be ¢ also. Since here p = ¢ = —. So it

does not affect whether we take p or ¢ as probability of “answers
correctly”.

We know that P(x correct answers) = "C, q" ~~

X

p

20— X -X+Xx
200 1 * 1y_ 200 1 o

120
200 | = :
C, [2] (D)

P(at least 12 questions are answered correctly)

=PX > 12)

=PX=12)+ PX =13) + PX =14) + ... + PX = 20)
Putting x = 12, 13, ... 20 in (0);

20 20 20 20
1 1
= 20012(;) + 20013(;] 3 20014[5] + ...+ 20020(5)

12
= (2] [2C;5 +2C 5 + 2°Cyy + ... + 2Cyy).

. Suppose X has a binomial distribution B[ ;) Show

that X = 3 is the most likely outcome.

X has a binomial distribution B (6, ;j = B(n, p)
= n=6, p= 3 wog=l-p=3

We know that P(x successes in n trials)

n n-x x _ 6 16_x 1x
="C.q" TP ="C | g B

1 6—x+x 1 6

v (3] 0

, 4,5, 61in (1), we have

6 L
C. 2
, 2,

1

PX =0) = ] [j = 64

Putting x =



Sol.

10.

ol e o
1 6
PX = 2) = 2(2) % _ elTi
6
6
PX =4) = °C, ;j [2j f25>x<51'> 6% (1;%
[Using, C, = ¢C, as "C, = "C,, _,]
P(X = 5) 5;] —Gclé-%

6 6
P(X=6)=GCG(;) =1(;j - =

Clearly, P(X = 3) is the maximum among all P(X = x;) where
x,=0,1,2,3,4,5,6

= X = 3 is the most likely outcome.

On a multiple choice examination with three possible

answers for each of the five questions, what is the

probability that a candidate would get four or more correct

answers just by guessing?

Let X denote the number of correct answers just by guessing.

Here n = 5.

Since every multiple choice question has 3 options (answer)

(given)

p = P(a correct answer) =

1 2
g=1l-p=1-3=3
We know that P(x correct answers out of n questions)
ncx qn—xpx — 5Cx q5—xpx ( n= 5) (l)
Required probability of getting four or more correct answers
=PX24)=PX=4) + PX=5)

Putting x = 4 and x = 5 in (i), = 5C,qp* + 5C5p°

4 5
2\(1 1
=5, | 2| = 1=
()] (3)
2 110 11

* 943 T 243 T 243 T 243 T 243"
A person buys a lottery ticket in 50 lotteries, in each of

o | =

which his chance of winning a prize is m What is the

probability that he will win a prize



(a) at least once (b) exactly once (c¢) at least twice?
Sol. Let X denote the number of times a person wins a prize.
Here, n = 50 (given)

1
. . P . N
Given p (person wins a prize) 100
1 99
= 1 — = 1 _— = —
a P 100 ~ 100

P(x prizes in n = 50 lotteries) = "C, ¢" ~* p* = %°C, ¢°° ~* p*
(a) P(person wins a prize at least once)
=PX21)=1-PX=0)

100

(b) P(person wins a prize exactly once) = P(X = 1)
Putting x = 1 in (i),

49 49
— SOC q49p =50 ﬂ L i 1 ﬂ
! 100 100 21100

(c) P(person wins a prize at least twice)
=PX>22)=1-[PX=0) +PX =1)]
Putting x = 0 and x = 1 in (i), = 1 — [?'Cg®® + %°C,¢*p]

Tt T

99 1" [ 9950 99 \** (149
=1-|— —t—| =1-|— — .

100 100 100 100 100
11. Find the probability of getting 5 exactly twice in 7 throws
of a die.

Sol. Let X denote the number of times 5 is thrown with a die.
Here, n = 7. (given)

99 50
Putting x = 0 in (i), = 1 = °Cy¢®* = 1 — ( ] .

p = P(5 is thrown with a die) = %

1 5
= 1 — = 1 _ - = —
q p 6 6
We know that P(x successes, here 5’s in n = 7 throws)
=7C,q" " p* D)

Putting x = 2 in (i), we have required probability of getting 5
exactly twice

5 2 5 5
=7Cq5p2=7><6§ 1 =21§ i=l§ )
2 2x116) | 6 6)°3 1216

Note. It may be noted that probability of throwing any of the six

numbers with a single dice = %



12. Find the probability of throwing at most 2 sixes in 6 throws
of a single die.
Sol. Let X denote the number of times 6 is thrown with a single die.

Here, n = 6
1
p = P(6 is thrown with a single die) = s
1 5
= ]_ — = 1 _— = —
q p 6 6
We know that P(x successes, here 6’s in n = 6 throws of a single
dice) = ®C, ¢® ~* p* (@)

Required probability of throwing at most 2 sixes
=PX<2)=PX=0+PX=1 + PX=2)
Putting x = 0, 1, 2 in (7),
= %Cog® + °C1g°p + °Coq'p®

HRHEREHI!
(3] [(3f +5vis]-2orsorte [P o . oo o

13. It is known that 10% of certain articles manufactured are
defective. What is the probability that in a random sample

of 12 such articles, 9 are defective?
Sol. Let X denote the number of defective articles. Here, n = 12.

p = P(an article is defective) = 10 = 1
100 10
1 9
=1l-p=1- X —
7 P 10 10
We know that P(x defective articles in a sample of 12 articles)
— IZCx q12—xpx | ncx qn—xpx
9V (1Y
; _ 0 _o)- 120 3.9 _ 12| L | | —
Putting x = 9; PX =9) = “Cyq°p’ = 03(10] (10)
[ 12C9 _ 12012 9" 1 CS]
_laxlixio 901 22x9

XT3 X759 T 11
3x2x1 10 10 10
In each of the Exercises 14 and 15, choose the correct answer:
14. In a box containing 100 bulbs, 10 are defective. The

probability that out of a sample of 5 bulbs, none is
defective is

1P 9 9
-1 - _ _
(A) 10 (B) (2] (C) (10] D 10-



Sol. Let X denote the number of defective bulbs. Here, n = 5.
p = P(a defective bulb) = ng _ 10 1

aS) 100 ~ 10

10 10
9y
We know that PX = 0) = ¢" = 10]

= The correct option is (C).

1
15. The probability that a student is not a swimmer is =. Then

5
the probability that out of five students, four are swimmers is
wee 4] 2 w (41
115)5 5| 5
1(4)°
(C)°C, 5 (g) (D) None of these.

Sol. Let X denote the number of swimmers. Here, n = 5.
Given: The probability that a student is not a swimmer = %

4 1
p = P(a student can swim) = 1 — % =z.4q= 5 (given)

P(X = 4) (= value of "C, ¢" ¥ p*, when n = 5, x = 4)

1)(4)
=5C 4=SC = -
49P 4[5](5j

= The correct option is (A).





