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Chapter 8: Binomial Distribution

EXERCISE 8.1 [PAGES 251 - 252

Exercise 8.1 | Q 1.1 | Page 251

A die is thrown 6 times. If ‘getting an odd number’ is a success, find the probability of 5
successes.

SOLUTION

Let X = number of successes, i.e. number of odd numbers.

p = probability of getting an odd number in a single throw of a die

3 1 q ] ) 1 1

= — = — dhn = — — —_ = —

T T g e P 5 3
Given:n =6

(¢2)
“X~B[6,—=
2

The p.m.f. of X is given by
p(K — X) — TECE pI qﬂ—ﬂ,‘

T f—x
1 1
l.e. plx) = E'CE (E) (E)
1 i}
— 503(5) ,x=0,1,2,..6

fi n mn

=90, x — nC="C, .
1X s |

6 3

64 32
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Hence, the probability of 5 successes is 2

Exercise 8.1 | Q 1.2 | Page 251
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A die is thrown 6 times. If ‘getting an odd number’ is a success, find the probability of at

least 5 successes.

SOLUTION

Let X = number of successes, i.e. number of odd numbers.

p = probability of getting an odd numberin a single throw of a die

3 1

.-.p:—=5andq:1—p=1——

6

Given:n =6

1
-x~8(0,3)
2

The p.m.f. of X is given by

T f—x
1 1
ie.px) =°C, (E) (E)
] 1 °
= "C, 3 ,x=01,2 ..6

P(at least 5 successes) = P[X = 5]

= p(5) + p(6)

6 6
1 1
6 i
="C:| — Cel —
5(2) + 6(2)

= ("cs +°C (1)6
= (0 +7Cs) | 5

1
2

2
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(41— —
a 64 64

- T
Hence, the probability of at least 5 successes is YR

Exercise 8.1 | Q 1.3 | Page 251

A die is thrown 6 times. If ‘getting an odd number’ is a success, find the probability of at
most 5 successes.

SOLUTION

Let X = number of successes, i.e. number of odd numbers.

p = probability of getting an odd numberin a single throw of a die

3 1 q 1 ) 1 1

= — = — dn = — — - = —

P 6 2 q P 5 5
Given:n =6

(*2)
“X~B[6,—
2

The p.m.f. of X is given by

p(X — X] — n i pI qﬂ—l‘

T f—r
1 1
ie.pix) = °C, (E) (E)
] 1 °
= "C, 3 ,x=0,1,2..6

P(at most 5 successes) = P[X £ 5]

=1-P[X > 5]
6 1\°
=1-p6)=1—-"Cs( —
2
=1—1:><L=ﬁ
64 64
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63
Hence, the probability of at most 5 successes is —-.

64
Exercise 8.1 | Q 2| Page 251
A pair of dice is thrown 4 times. If getting a doubletis considered a success, find the
probability of two successes.
SOLUTION
Let X = number of doublets.
p = probability of getting a doubletwhen a pair of dice is thrown

6 1

. p=— = — and
g 36 6
PN B
ATPT T8 T %

Given:n =4

+x-8(4,5)
6

The p.m.f. of X is given by
PX=x)="C.p"q" "

1 T 5 4—=x
Le.pl) ="C,| — — x=01,234
w-"c.(5) (5)

. P(2 successes) = P(X = 2)
2 4-2
oot (L) (2
“Pes Cg(ﬁ) (6)
4 (1\*/5\°
~ 21-2 (E) (E)

4.3.2! 1 29
= > x>
21.2.1 36 36
29
216
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25
Hence, the probability of two successes is 216"

Exercise 8.1 | Q 3| Page 251
There are 5% defective items in a large bulk of items. What is the probability that a
sample of 10 items will include notmore than one defective item?

Let X = number of defective items

p = probability of defective item

D 1
S p- = 5% = ——
100 20
1 19

andgq=1-p=1— — =

20 20
1
2 X~B (10, —
20

The p.m.f. of X is given by
PX=x)="C,p" ¢" "

T 10—z
1 19
e px) = ¢, (%) (E) ,x=0,1,2,.,10

P(sample of 10 items will include not more than one defective item) = P[X < 1]

0 10-0 1 10-1
gy (L) (22" e, (L) (22
2 20 20 20
L 9
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Hence, the probability that a sample of 10 items will include not more than one defective item = 29(

Exercise 8.1 | Q 4.1 | Page 251
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Five cards are drawn successively with replacement from a well-shuffled deck of 52

cards, find the probability that all the five cards are spades.

SOLUTION 1

Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 d 1 1 1 3

. == — an — —_ — =

PS5 T 4 1 P 1 4
Given:n =5

X B51
c '

The p.m.f. of X is given by
PI:X — :'::I — mn . p.'ﬂ qﬂ-—l‘

T b—x
i&pwzsﬂz(%) (%) ,x=0,1,2..5

P(all five cards are spade)

=1x X 1= L
1024 1024
1
Hence, the probability of all the five cards are spades = o024
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SOLUTION 2

Let X denote the number of spades.

: de) = 13 1
P(getting spade) = p = 5 — E
'.'q:1_p:1—lzi

4 4

Given,n =5

x5, 1)
4

The p.m.f. of X is given by

1 T 9 b—=x
P[}{:x}:E‘C;(—) (—) ,x=01,..5
4 4

P(all five cards are spades)

= P(X =5)

s (1) 3)

-*ei(1) ()
1

:E_

Exercise 8.1 | Q 4.2 | Page 251

Five cards are drawn successively with replacementfrom a well-shuffled deck of 52
cards, find the probability that only 3 cards are spades

SOLUTION 1

Let X = number of spade cards.

p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 d 1 1 1 3
D= — = — an = 1—-p=1—— = —
PT 52 T 1 d P 1 4

Given:n =5
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X B51
- '

The p.m.f. of X is given by
PX=x)="C,p"q" "

T b—=x
ie.px) = °C, (%) (%) ,x=0,1,2..5

P(only 3 cards are spades) = P(X = 3)

3 5-3
o =l L) (2
- p3) 03(4) (4)
5 /1\°/3)\2
ETR (E) (E)

5-4:31 1 9 45

3-2-1 64 16 512

45
Hence, the probability of only 3 cards are spades = 512

SOLUTION 2

Let X denote the number of spades.

P(getting spade) = p = 13 = 1
52 4
~ _ 1 3
!
Given,n =5

1
- X~B(5,=
(°)

The p.m.f. of X is given by
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T p—x
mx:mzﬁg(%) (%) ,z=01,..5

P(only 3 cards are spades)

= P(X =3)

3 2
5(;3 l E
4 4
5! 32
X
3% 21 43 x 42
h x4 3! 9

Ix2x1 45
90

45
Exercise 8.1 | Q 4.3 | Page 251
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Five cards are drawn successively with replacementfrom a well-shuffled deck of 52

cards, find the probability that none is a spade.

SOLUTION 1
Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

131 1 1.3
“p= — = — an =1—-p=1— — = —
P52 T 1 d P 4 4

Given:n =5

X B51
c '

The p.m.f. of X is given by
P.I:X — :(:l — n 2 p.': qn—:r

T b—x
i&pwzsﬂz(%) (%) ,x=0,1,2..5
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P(none of cards is spade) = P(X = 0)

0 50
1 3
= p(0) =2CH| = =
5(0) (4) (4)
vt 3 5_ 243
B 4/ 1024
243

Hence, the probability of only 3 cards are spades = ———
P Y Y P 1024

SOLUTION 2
Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 1 3
. . — aﬂd fr ]_ —_ _— ]_ —_—— = —
g 52 4 4 P 4 4

Given:n =5

(%)
2 X~B(5,=
4

The p.m.f. of X is given by
PX=x)="C,p"q" *

T b—x
iﬂmeECm(%) (%) ,x=0,1,2..5

P(none is a spade)

() ()
@
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Exercise 8.1 | Q 5| Page 251

The probability that a bulb produced by a factory will fuse after 150 days of use is 0.05.
What is 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.

SOLUTION

Let X represent the number of bulbs that will fuse after 150 days of use in an
experiment of 5 trials. The trials are Bernoulli trials.

It is given that, p = 0.05
~Qq=1-p=1-0.05=0.95

X has a binomial distribution withn =5 and p = 0.05
SPX=x)="C,p" q" T wherex=1,2,..n
— 2C,(0.05)%(0.95)" ¢

(i) P (none) = P(X = 0)

= p(0) = °Cy(0.05)°(0.95) "

—1x 1 x(0.95)°

= (0.95)2

(ii) P (not more than one) = P(X < 1)

= p(0) + p(1)

— 50y - (0.05)7(0.95)° " + 54 (0.05)"(0.95)"
— 1 x 1% (0.95)° +5 x (0.05) x (0.95)"
— (0.95)*[0.95 4 5(0.05)]

— (0.95)%(0.95 + 0.25)

— (0.95)%(1.20) = (1.2)(0.95)"

(iii) P (more than 1) = P(X > 1)
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= 1-P[X < 1]
= 1-(1.2)(0.95)*
(iv) P (at least one) = P(X = 1)
= 1-P[X = 0]
=1-p(0)
= 1-°C(0.05)"(0.95)° "
—1—1x1x(0.95)°
—1—(0.95)°

Exercise 8.1 | Q 6 | Page 252

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

SOLUTION
Let X denote the number of balls marked with the digit 0 among the 4 balls drawn.

Since the balls are drawn with replacement, the trials are Bernoulli trials.

X has a binomial distribution withn =4 andp = 1/10

1 9
andq:1—p:1—ﬁ=ﬁ

The p.m.f. of X is given by
PI:X — :{:l — (] o pI qﬂ-—I

1 T 9 4—r
ie.plx) = *C, (E) (E) ,x=0,1,..4

P(none of the ball marked with digit 0) = P(X = 0)

) . L 0 i 41
=p(0) = Cz(w) (10)
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9\* 9 \*
=1X1IxX|—) =|—
(%) = (%)

4
9
Hence, the probability that none of the bulb marked with digit o is (E) .

Exercise 8.1 | Q 7 | Page 252
On a multiple choice examination with three possible answers for each of the five

guestions, whatis the probability that a candidate would get four or more correct
answersjust by guessing?

SOLUTION

The repeated guessing of correct answers from multiple-choice questions is Bernoulli
trials. Let X represent the number of correct answers by guessingin the set of 5
multiple-choice questions.

Probability of getting a correct answeris, p = 1/3

12
ng=l-p=1-——=—
3 3

1
Clearly, X has a binomial distribution withn = 5and p = 3

The p.m.f. of X is given by
PX=x="Cp"q" % x=0,1,245

1 T 2 5—=z
e .px) ="C,| — — x=0123475
3 3

P(four or more correct answers) = P[X > 4] p4 + p(5)
4 5—4
af3) (3) +e(3) (G)
3 3
() (G) () ()
=X | =] Xx|—=])] +1x —
3 3 3
(Y[, 2. 1
-\ 3 “3 73

| b
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(1 “10+1 _1}(11_11
-\ 3 3 3| 81 3 243
11

Hence, the probability of getting four or more correct answers 243

Exercise 8.1 | Q 8.1 | Page 252

A person buys a lottery ticket in 50 lotteries, in each of which his chance of winning a
prize is 1/100. What is the probability that he will win a prize at least once.

SOLUTION

Let X denote the number of times the person wins the lottery.
Then, X follows a binomial distribution with n =50.

Let p be the probability of winning a prize .
1 1 99

p=——qg—=1- —~
P~ 1007 100 100

Hence, the distribution is given by

r 50—r
P(X=r)=5':'(?r( L ) (99) ,r=0,1,2...50

100 100

P(winning at least once) = P(X > 0)
=1—P(X-0)

99 50
-1 | =
( 100 )
99 \ %
Hence, probability of winning a prize at least once =1 — (m)

Exercise 8.1 | Q 9.1 | Page 252

In a box of floppy discs, itis known that 95% will work. A sample of three of the discs is
selected at random. Find the probability that none of the floppy disc work.
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SOLUTION

Let X = number of working discs.

p = probability that a floppy disc works

.-.I:}:95'a='-a:—95—=—]E
100 20
19 1

Elﬂdq:‘l-p:l—E:E

Given:n =3

19
~X~B(3,—
20

The p.m.f. of X is given by
PX=x)="C, p"q" "

T A—x
19 1
mmmﬂg(ﬁ)(ﬁ) ,x=0,1,23

P(none of the floppy discs work) = P(X = 0)

) r E 0 i 3-0
_mm_(ﬁ(zi)(zn)

1 1
=1x1x =
20°  20°

Hence, the probability that none of the floppy disc will work =

Exercise 8.1 | Q 9.2 | Page 252
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In a box of floppy discs, itis known that 95% will work. A sample of three of the discs is

selected at random. Find the probability that exactly one floppy disc work.

SOLUTION

velocity coaching classes, chandrapur



cracknta.com fvﬁ@cny

JEE-NEET COACHING

Let X = number of working discs.

p = probability that a floppy disc works

05 19
Lp=95%=— = —
100 20
e 1o 1
an = 1-"D=1—— = —
9 P 20 20

Given:n = 3

19
“ X~ B3, —
20

The p.m.f. of X is given by
PI:X — }::' — n S ptqﬂ—:ﬂ

T 3—=x
19 1
i.e. p(x]zaﬂz(ﬁ) (E) ,x=0,1273

P(exactly one floppy discs work) = P(X = 1)

) L, E 1 L 3-1
=p(1) = Cl(zn) (20)

19
Hence, the probability that none of the floppy disc will work = 3 (—)

20°
Exercise 8.1 | Q 9.3 | Page 252

In a box of floppy discs, itis known that 95% will work. A sample of three of the discs is
selected at random. Find the probability that exactly two floppy disc work.

SOLUTION

Let X = number of working discs.
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p = probability that a floppy disc works

ip=05%= = — 2
100 20
19 1

da=1-p=1— — = —
andq P 20 20

Given:n = 3

19
L X~ B3, ==
20

The p.m.f. of X is given by
PX=x)="C,p"q" "

T d—x
19 1
ie. p(x]ngz(ﬁ) (E) ,x=0,1273

P(exactly two floppy discs work) = P(X = 2)

= Ple) = 02(20) (20)
3.21  (19) 1
o ome 20
(20)
_3(192)
- T\ 20

19°
Hence, the probability that none of the floppy disc will work = 3 (F)

Exercise 8.1 | Q 9.4 | Page 252
In a box of floppy discs, itis known that 95% will work. A sample of three of the discs is
selected at random. Find the probability that all 3 of the sample will work.
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Let X = number of working discs.

p = probability that a floppy disc works

100 20
19 1

dg=1-p=1-— — — —
andq P 20 20

Given:n = 3

19
“X~B(3,=—=
20

The p.m.f. of X is given by
PX=x)="C,p"q¢" "

T I—=r
19 1
ie. p(x]:gcz(ﬁ) (E) ,x=0,1,23

P(all 3 floppy discs work) = P(X = 3)

(%)

Hence, the probability that none of the floppy disc will work = (

Exercise 8.1 | Q 10| Page 252

SOLUTION

3
20)'

Find the probability of throwing at most 2 sixes in 6 throws of a single die.

/\Zi@Ci TY

JEE-NEET COACHING

velocity coaching classes, chandrapur



cracknta.com /\Zi@cﬂy

JEE-NEET COACHING

The repeated tossing of the die are Bernoulli trials. Let X represent the number of times
of getting sixes in 6 throws of the die.

1
Probability of getting six in a single throw of die, p = 5

15
S

Clearly, X has a binomial distribution withn = 6
The p.m.f. of X is given by
PX=x)="C, p"qg" "

T 6—=zx
1 H
e, p(;{:] = ﬁcz (E) (E) ,x=0,1,2,...6

P(at most 2 sixes) = P[X < 2]

o,

|
'—I.
>
'—I-
>
o
| o
\“"H".’"
=]
-+
=h
>
o
I
B
—
[ %]
— mlr;_,-q
o e o
-
]
= &
- =
.
N
| =
—
=]
e
o
| en
S
1=

> | o

velocity coaching classes, chandrapur



cracknta.com fvﬁ@cny

JEE-NEET COACHING
 [(25+30+15 5\ 4
N 36 6

70 (5 4
36\ 6

Hence, the probability of throwing at most 2 sixes

7(5\°
3 ( 6 )
Exercise 8.1 | Q 11| Page 252

It is known that 10% of certain articles manufactured are defective. What s the
probability that in a random sample of 12 such articles, 9 are defective?

The repeated selections of articles in a random sample space are Bernoulli trails. Let X
denote the number of times of selecting defective articles in a random sample space of
12 articles.

10 1
Clearly, X has a binomial distribution withn=12and p =10% = — = —
100 10
L0
TPTITI0 T 10
Given: n = 12

1
X ~B (12, —
10

The p.m.f. of X is given by
P[x — }:] — n S pI qn—:r
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T 12—=x
1 9
ie. p(x) = IECE(E) (E) ,x=1,2,3,.,12

P(9 defective articles) = P[X = 9]

9 129
1 9
= n(9) = 20, | — -
o) g(m)(m)
120 (1 Y701\
o913\ 10 10

12><11><10><9!X 1 9*

— o4
9 x3Ix2x1 10° 10°
93 93

93
Hence, the probability of getting 9 defective articles = 22( I )
10

Exercise 8.1 | Q 12.1 | Page 252
Given X ~ B(n, P) if n = 10 and p = 0.4, find E(x) and Var(X).

Given:n=10andp =0.4
~q=1-p=1-04=06
~E(X)=np

=10(0.4) = 4

~ Var(X) = npq

= 10(0.4)(0.6) = 2.4
Hence,E(x) = 4, Var(X) = 2.4

Exercise 8.1 | Q 12.2 | Page 252
Given X ~ B(n, P) if p = 0.6 and E(X) = 6, find n and Var(X).

SOLUTION

velocity coaching classes, chandrapur



Given:p=0.6and EX) =6
E(X) = np

~b=nx06
6

- — =10
0.6

n

Now,q=1-p=1-06=04

- Var(X) = npq
=10x06x04=24
Hence, n = 10, Var(X) = 2.4

Exercise 8.1 | Q 12.3 | Page 252

Given X ~ B(n, P) if n = 25 and E(X) = 10, find p and SD(X).

Given: n = 25 and E(X) = 10
ECX) = np
~10=25x%xp
100 2
"T95 " 5
_ 1 2 3
TP TS
Var(X) = npg
3
=20 —x— =6
5

2
Hence, p = 5 S.D.X) = V6
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Exercise 8.1 | Q 12.4 | Page 252
Given X ~ B(n, P) if n = 10, E(X) = 8, find Var(X).

SOLUTION

Given: n =10, E(X) = 8

E(X) = np
-~ 8="10p
_ _8_4
P79 75
4 1
=1- =1 — — = —
q P 5 5
Var(X) = npq
zlﬂxixizi
H 5 5
8
Hence, Var(X) = E

MISCELLANEOUS EXERCISE 8 [PAGE 253

Miscellaneous exercise 8 | Q 1 | Page 253

Choosethe correct option from the given alternatives:
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A die is thrown 100 times. If getting an even number is considered a success, then the

standard deviation of the number of successes is

v al
5
25

10
SOLUTION

5

Miscellaneous exercise 8 | Q 2 | Page 253

Choosethe correct option from the given alternatives:

velocity coaching classes, chandrapur



cracknta.com

NELCITY

JEE-NEET COACHING

The mean and the variance of a binomial distribution are 4 and 2 respectively. Then the

probability of 2 successesis

128
256
21

':.'Dl:":

206

37

56
28

I.\-.l

2956
SOLUTION

28
256

Explanation:

np=4,npg=2

1 1
Lng=—andp= —
L 2 P 2

8 x T

1 28

1 8
S PX=2)= 3(:‘2(2) =

Miscellaneous exercise 8 | (0 3 | Page 253

b
1 x2

256 256

Choose the correct option from the given alternatives:

For a binomial distribution, n = 5. If P(X = 4) = P(X

S T

velocity coaching classes, chandrapur
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—

| b2

SOLUTION

2

3

Explanation:

P(X = 4) = P(X = 3)

2 *Cyptq="Csp’ ¢’
- 5p = 10q

= op =10(1-p)
_ 101 - p)
- 5
Lp=2-2p
Lp+2p=2
L3p=2

D—E

Miscellaneous exercise 8 | Q 4 | Page 253

Choose the correct option from the given alternatives:

For a binomial distribution, n = 4. If P(X = 3) = 3P(X = 2), then p =
4

13
5

13
Y

13
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13
SOLUTION

9/13

Miscellaneous exercise & | Q 5 | Page 253
Choose the correct option from the given alternatives:

If X ~ B(4, p) and P(X = 0) = 5 the P(X = 4) =
1
16

1
81
1
27

1

8
SOLUTION
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Miscellaneous exercise 8 | Q 6 | Page 253
Choosethe correct option from the given alternatives:

The probability of a shooter hitting a target is 3/4 How many minimum numbers of times
must he fire so that the probability of hitting the target at least once is more than 0-99?

PN PE
Ul A WN

SOLUTION

4

Hint:

P(X = 1) > 099
~1-PX=0)>0.99

1
~P(X=0)<001=—
100

0 n
3 1 1
"Col =) (=) < —
4 4 100
] 1\" - 1
\4 100
~n=4
Miscellaneous exercise 8 | Q 7 | Page 253
Choosethe correct option from the given alternatives:
If the mean and variance of a binomial distribution are 18 and 12 respectively, then n =
36
54

18
27

Pwn P
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54
Hint:

np = 18 and npq = 12

o npq 12
- np 18
Q==
iy 1 2 1
S T
1
-'-n(—)zls
3
n=>54

MISCELLANEOUS EXERCISE 8 [PAGES 253 - 524

Miscellaneous exercise 8 | Q 1.1 | Page 253

Let X ~ B(10, 0.2). Find P(X = 1).

X ~ B(10, 0.2)

~n=10,p=02

q=1-p=1-02=08

The p,m.f. of X is given by

PX=x)="C,p" q" "

= PX=x =1°C; (0.2)" (0.8)""%,x=0,1,23...10
PX = 1) = ¢y (0.2)" (0.8)°

velocity coaching classes, chandrapur



cracknta.com fvﬁ@cny

JEE-NEET COACHING
— 10(0.2)"(0.8)? = 2(0.8)’
Miscellaneous exercise 8 | Q 1.2 | Page 253
Let X ~ B(10, 0.2). Find P(X = 1).
SOLUTION
X ~ B(10, 0.2)
~n=10,p=0.2
.q=1-p=1-02=08
The p,m.f. of X is given by
PX =X ="C, p" ¢"*
= PX =x =2, (0.2)" (0.8)"*,x=0,1,23...10
PX21)=1-PX<1)
- 1-P(X = 0)
= 1-9¢(0.2)"(0.8)""°
—1—1x1x(0.8)"
—1—(0.8)"

Miscellaneous exercise 8 | Q 1.3 | Page 253

Let X ~ B(10, 0.2). Find P(X < 8).

SOLUTION
X ~ B(10,0.2)

~n=10,p=0.2
q=1-p=1-02=08
The p,m.f. of X is given by
PX=x="C,p" ¢" "
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~PX=x =1°C; (0.2)* (0.8)"" %, x=0,1,2,3,...10
P(X <8 =1-PX>8)

= 1-[P(X = 9) + P(X = 10)]

1 [1“69(0.2)“(0.8)1“‘9 + mcm(ﬂ,z)m(o.s)l“‘l”}
—1- [10(0.2)9(0.8)1 + 1(0.2)1“(0.8}“]

—1— (0.2)’[10(0.8) + (0.2)]

—=1—(0.2)"[8 4 0.2]

—=1— (8.2)(0.2)°

Miscellaneous exercise 8 | Q 2.1 | Page 253

Let X ~ B(n, p) if n =10, E(X) = 5, find p and Var(X).
SOLUTION

X ~ B(n, p)

Given:n =10 and E(X) =5

ButE(X)=np .np=5

- 10p =5
1
Lp= 5
1 1
.'.q:'l—p—l———

Var(X) = npq = w( )E )

Hence, p = E and Var(X) =

velocity coaching classes, chandrapur



cracknta.com

Miscellaneous exercise 8 | Q 2.2 | Page 253

Let X ~ B(n, p) if E(X) = 5 and Var(X) = 2.5, findn and p.
SOLUTION

X ~ B(n, p)

Given: E(X) = 5 and Var(X) = 2.5

np =5 and npg = 2.5

~ npq 2.9
. np 5
~ 5 1
1=0>=77=7%
P:1'P:1—1=1
2 2

1
Substituting p = By in np = 5, we get

(3)
nfl— |} =5
2
~n=10

1
Hence,n=10and p = 3

Miscellaneous exercise 8 | Q 3.1 | Page 253

If a fair coin is tossed 10 times and the probability that it shows heads 5 times.

SOLUTION
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Let, X = number of heads.

p = probability that coin tossed shows a head

_ _1

D—E

q=‘l-':1=l—i=i
2 2

Given: n =10

“ X ~B (10, 1)
2

The p.m.f. of X is given by
PX=x)="C,p" q" "

T 10—z 10
1 1 1
~px) =0, = — =Yc. (=) ,x=012.10
2 2 2

P(coin shows heads 5 times) = P[X = 5]

1 10
= p(5) = 1°Cs5 - (5)

_dor 1
5!.5! 1024
10 x 9 x 8 x 7 x 6 x5! 1 63

}{ —
Mxbhxdx3x2x1 1024 256

6
Hence, the probability that can shows heads exactly 5 times = 256"
5

Miscellaneous exercise 8 | Q 3.2 | Page 253

If a fair coin is tossed 10 times and the probability that it shows heads in the first four
tosses and tail in last six tosses.
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Let, X = number of heads.

p = probability that coin tossed shows a head

_ _1

p—E

q=1-q=1—l=l
2 2

Given: n =10

1
2 X~ B (10, —)
2

The p.m.f. of X is given by
PX=x)="C,p" q"*

T 10—z 10
1 1 1
~px)=C =) [ = =%c. (=) ,x=01,2.,10
2 2 2

P(getting heads in first four tosses and tails in last six tosses) = P(X = 4)

1 10
= p() ="Cy - (5)

B 10 x 9 x 8 x T x 6! y 1
6! «4dx3x2x1 1024

105
1024 512

= 210 x

Hence, the probability that getting heads in first four tosses and tails in last six tosses =
105/512.

Miscellaneous exercise 8 | Q 4 | Page 254

The probability that a bomb will hita target is 0.8. Find the probability that out of 10
bombs dropped, exactly 2 will miss the target.
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Let X = number of bombs hitting the target.

p = probability that bomb will hit the target

8 4
. :0,8:—:_
P 10 5}
4 1
- 1-p=1— — = —_
g P 5 5
Given:n =10

(10.5)
~X~B(10, =
5

The p.m.f. of X is given as :
P[X — :{] — n H p.ﬂ qﬂ-—l‘

T 10—z
e pix) = °C, (%) (%)

P (exactly 2 bombs will miss the target)
= P (exactly 8 bombs will hit the target)
= P[X = 8] = p(8)

8 0-8
elt) )
D D
= "10C_2 (4/5)°8 (1/5)"2 ....|because "C, ="C,_,]
8 8 16
10x9 4° 45x4 :45(2 )

1x2 5o 510 510

16
Hence, the probability that exactly 2 bombs will miss the target = 45 (ﬁ)

Miscellaneous exercise 8 | Q 5.1 | Page 254

The probability that a mountain-bike travelling along a certain track will have a tyre burst
is 0.05. Find the probability that among 17 riders: exactly one has a burst tyre.
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Let X = number of burst tyre.

p = probability that a mountain-bike travelling along a certain track will have a tyre burst
~p=0.05

~q=1-p=1-0.05=0.95

Given:n =17

~ X ~B(17,0.05)

The p.m.f. of X is given by

PX=x="C.p" q" "

ie. pix) = 17C,(0.05)%(0.95) "%, x = 0, 1, 2,..,17
P(exactly one has a burst tyre)

P(X = 1) = p(1) = 71(0.05)"(0.95)"" "

— 17(0.05)(0.95)"°

— 0.85(0.95)"°

Hence, the probability that riders has exactly one burst tyre = (0.85)(0.95)"°

Miscellaneous exercise 8 | Q 5.2 | Page 254

The probability that a mountain-bike travelling along a certain track will have a tyre burst
Is 0.05. Find the probability that among 17 riders: at most three have a burst tyre
SOLUTION

Let X = number of burst tyre.

p = probability that a mountain-bike travelling along a certain track will have a tyre burst
~p=0.05

~Qq=1-p=1-0.05=0.95

Given:n =17

~ X ~B(17, 0.05)

The p.m.f. of X is given by
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PX=x="C.p" ¢" "

Le. p(x) = 71C,(0.05)7(0.95) "% x=0,1,2,..,17

P (at most three have a burst tyre) = P(X < 3)

= P(X=0)+PX=1)+PX=2)+PX=3)

= p(0) + p(1) + p2) + p(3)

— 170(0.05)°(0.95)"" " + 171 (0.05)" (0.17)" 1 + 17 Cy(0.05)(0.17)"" % + 1 C5(0.05)% (0.17) 7 ?

17 x 16 17 x 16 x 15
© 0 % (0.05)%(0.95)15 4 L X2 %

=~ " % (0.05)* x (0.95)"
%1 Ix2x1

— 1(1)(0.95)"" + 17(0.05)(0.95)"® +
— (0.95)" + 17(0.05) x (0.95)"° + 17(8) x (0.05)* x (0.95)" + 17(8)(5) x (0.05)* x (0.95)"
— (0.95)" {(0.95)3 + (17)(0.05)(0.95)* + 17(8) x (0.05)* x (0.95)" + 17(8)(5)(0.05)3]

= (0.95)'%[0.8574 + 0.7671 + 0.323 + 0.085]

— (2.0325)(0.95)™
Hence, the probability that at most three riders have burst tyre — (2.0325)(0.95)"

Miscellaneous exercise 8 | Q 5.3 | Page 254

The probability that a mountain-bike travelling along a certain track will have a tyre burst
Is 0.05. Find the probability that among 17 riders: two or more have burst tyre.

Let X = number of burst tyre.

p = probability that a mountain-bike travelling along a certain track will have a tyre burst
~p=0.05

~g=1-p=1-0.05=0.95

Given:n=17

~ X~B(17,0.05)

The p.m.f. of X is given by

PX=x)="C,p"q" *

le.p(x) = 17C,(0.05)°(0.95) ", x=0,1,2..,17

P(two or more have tyre burst)
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=PX=z2)=1-PX<2)

=1-[PX=0)+PX=1)]

=1 —[p(0) +p(1)]

- [”6.3(0.05)“(0.95)” + ”’Cl(ﬂ.na)‘{ﬂ-gﬁ)lﬂ

—1- [1(1)(0.95)” + 17’(0.{]5)(0,95)“1

—1— (0.95'°)[0.95 + 0.85]

— 1 — (1.80)(0.95)"

— 1 — (1.8)(0.95)"°

Hence, the probability that two or more riders have tyre burst = 1 — (1.8)(0.95)"°.
Miscellaneous exercise 8 | Q 6 | Page 254

The probability that a lamp in a classroom will be burntoutis 0.3. Six such lamps are
fitted in the class-room. If it is known thatthe classroom is unusable if the number of

lamps burning in itis less than four, find the probability that the classroom cannotbe
used on a random occasion.

SOLUTION
Let X = number of lamps burnt out in the classroom.

p = probability of a lamp in a classroom will be burnt

_ 3
q=1-p=1—i=i
10 10
Given:n =6

3
“X~B(6,—
()

The p.m.f. of X is given as:
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P[X — ):] — n i p.'ﬂ qﬂ.—l‘

3 z 7 f—x
ie.px) =°C, (E) (E)

Since, the classroom is unusable if the number of lamps burninginitisless than four,
therefore

P (classroom cannotbe used)
=P[X<4]=P[X=0]+P[X=1]+P[X=2] + P[X =3]
=p(0) + p(1) + p(2) + p(3)

1] 6—0 1 6—1 2 6—2 3 6—3
3 7 3 7 3 7 3 7
o) ) ) o) e () (o) o) ()
10 10 10 10 10 10 10 10
(7)5 (3)(7)5 6 x5 (3)2(7)4 6x5x4 (3)3(7)3
=1x1x|— ) +6(—)|-—=) + N=) =) t—= =) | =
10 10 10 1 x 2 10 10 1x2=x3 10 10
1

= [7°+18 x 7 + 15 x 9 x T +20 x 27 x 7°] —
10

117649 + 302526 + 324135 + 185220
10°

929530
10°

Hence, the probability that the classroom cannot be used on a random occasion is 0.92953.

= 0.92953

Miscellaneous exercise 8 | Q 7 | Page 254

A lot of 100 items contain 10 defective items. Five items are selected at random from
the lotand sent to the retail store. What is the probability that the store will receive at

most one defective item?
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Let X = number of defective items.

p = probability that item is defective

0 1
Lp=— = —
100 10

. EPRRE

=27 P=27 90 7 10

Given:n =5

1
“X~B (5, —
10

The p.m.f. of X is given as:
PX=x]="Cp" q" "

1 T 9 b—x
ie.px) = °C, (E) (E)

P (store will receive at most one defective item)
=PX<1]=PX=0]+P[X=1]

= p(0) + p(1)

— (0.9)° + (0.05)(0.9)*
— (0.9 4 0.5)(0.9)*

= (1.4)(0.9)*

/\Zi@Ci TY
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Hence, the probability that the store will receive at most one defective item is (1 4)(0.9)*
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Miscellaneous exercise 8 | Q 8 | Page 254
A large chain retailer purchases a certain kind of electronic device from a manufacturer.
The manufacturerindicates thatthe defective rate of the device is 3%. The inspector of

the retailer picks 20 items from a shipment. Whatis the probability that the store will
receive at most one defective item?

SOLUTION

Let X = number of a defective electronic device.

p = probability that a device is defective

~p=3%-= i
100
.'.q:1-p:1— 3 :9?
100 100
Given: n = 20

3
“X~B (20—
100

The p.m.f. of X is given as :
PX=x]="C,p"q" "

| 3 T 97 20—=
l.e. pl:)(] = EDCE (m) (m)

P (store will receive at most one defective item)
=PX < 1] =pX=0]+PX=1]

= p(0) + p(1)

0 20-0 1 201
3 97 3 97
100 100 100 100

— 1 x 1% (0.97)* + 20 x (0.03) x (0.97)"

— (0.97 + 0.6)(0.97)"
— (1.57)(0.97)"
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Hence, the probability that the store will receive at most one defective item = (1.57)(0.97)"

[Note: Answer in the textbook is incorrect.]
Miscellaneous exercise 8 | Q 9 | Page 524

The probability that a certain kind of componentwill survive a check test is 0.5. Find the
probability that exactly two of the nextfour components tested will survive.

SOLUTION
Let X = number of tested components survive.

p = probability that the componentsurvives the check test
6 3

Given:n =4

-x-8(4,2)
D

The p.m.f. of X is given as:
PX=x]="C.p"q" "

3 I 9 4—x
e (2) (2)

P (exactly 2 components survive)

_ (%)p(a»
()
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216
625
Hence, the probability that exactly 2 of the 4 tested components survive is 0.3456.

0.3456

Miscellaneous exercise 8 | Q 10 | Page 254

An examination consists of 10 multiple choice questions, in each of which a candidate
has to deduce which one of five suggested answers is correct. A completely unprepared
studentguesses each answer completely randomly. What is the probability that this
studentgets 8 or more questions correct? Draw the appropriate morals.

SOLUTION

Let X = number of correct answers.

p = probability that student gets a correct answer

N p —_ 1

5
q=1-p= 1.z
5 5

Given: n = 10 (number of total questions)

1
x5 (10,5)
D

The p.m.f. of X is given by
P[X — :(] — n e pI qﬂ-—l‘

1 T 4 10—z
ie.p) =Y, [ = — x=0,1,2,..,10
? “\5 5

P(student gets 8 or more questions correct)

— P(X >8) =P(X=28)+P(X=9) +PXX = 10)
) 2 q 1 10 0
—va(5) (5) +oa(5) (5) +oenls) (5)
5 5 5 5 5 5
10 % 9 x 8! 1\° 4\2 1\?/4\! 1\
= x| =] x|= | +10( = — | +1x| =
81x2x1 5 5 5 5 5
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|
.
| =
—
o0
—
He
[l
4
o,
|
—
b
-+
'—I.
=
g
o,
ot |
b o
>
=,
wr |
\""\——l—"'/
<=
P
o =
—
"

2
_’?20+4n+1 1
| 25 25 = 25|\ 58

(751) ( 1 ) 30.44
= b4 —_ =
25 58 he

Hence, the probability that student gets 8 or more questions correct =

30.44

53

Miscellaneous exercise 8 | Q 11.1 | Page 254

The probability that a machine will produce all bolts in a production run within
specification is 0.998. A sample of 8 machinesistaken at random. Calculate the
probability that all 8 machines.

Let X = number of machines that produce the bolts within specification.
p = probability that a machine produce bolts within specification

p = 0.998

andg=1-p=1-0.998=0.002

Given:n=38

~ X ~B (8, 0.998)

The p.m.f. of X is given by

P[:X — :(:I — n )mpl qﬂ-—l‘
ie. p(x) = 3C, (0.998)7 (0.002)* %, x=0,1,2..8
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P(all 8 machines will produce all bolts within specification) = P[X = 8]

= p(8) = 3C5 (0.998)° (0.002)*

— 1(0.998)% - (1)

— (0.998)"

Hence, the probability that all 8 machines produce all bolts with specification = (D.QQS)E

Miscellaneous exercise 8 | Q 11.2 | Page 524

The probability that a machine will produce all bolts in a production run within
specification is 0.998. A sample of 8 machinesistaken at random. Calculate the
probability that 7 or 8 machines.

Let X = number of machines that produce the bolts within specification.
p = probability that a machine produce bolts within specification
p =0.998
andg=1-p=1-0.998=0.002
Given:n=38
~ X ~B (8, 0.998)
The p.m.f. of X is given by
PX=x="Cp"q¢" "
ie. p(x) = °C, (0.998)% (0.002)% * x=0,1,2,..8
P(7 or 8 machines will produce all bolts within specification) = P(X =7) + P(X = 8)
— 8C7(0.998)7(0.002)° 7 4 3C5(0.998)% (0.002)"°
— 8 % (0.998)7(0.002)" + 1 x (0.998)%(0.002)"
— (0.998)7[8(0.002) + 0.998]
— (0.016 + 0.998)(0.998)"
— (1.014) x (0.998)"

Hence, the probability that 7 or 8 machines produce all bolts within specification = (1.014) x (0.998)°
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Miscellaneous exercise 8 | Q 11.3 | Page 254

The probability that a machine will produce all bolts in a production run within
specification is 0.998. A sample of 8 machinesistaken at random. Calculate the
probability that at most 6 machines will produce all bolts within specification.
SOLUTION

Let X = number of machines that produce the bolts within specification.

p = probability that a machine produce bolts within specification

p = 0.998
andg=1-p=1-0.998=0.002
Given:n=38

= X ~B(8,0.998)

The p.m.f. of X is given by

PX =) ="C, p” ¢"

ie. p(x) = °C, (0.998)" {0,002)8_1, x=012..8

P(at most 6 machines will produce all bolts with specification)
=PX<6] =1-P[x> 6]

—1-[P(X=7)+PX = 8)]

= 1-[P(7) + P(8)]

= 1 - (1.014)(0.998)’

Hence, the probability that at most 6 machines will produce all bolts with specification =
1-(1.014)(0.998)’

Miscellaneous exercise 8 | Q 12 | Page 254
The probability that a machine develops a faultwithin the first 3 years of use is 0.003. If

40 machines are selected at random, calculate the probability that 38 or more will
develop any faults within the first 3 years of use.

Let X = number of machines who develops a fault.
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p = probability that a machine develops a falt within the first 3 years of use
~ p=0.003

andg=1-p=1-0.003=0.997

Given: n =40

~ X ~ B (40, 0.003)

The p.m.f. of X is given by

PX=x)="C,p q" % x=0,12..n

ie. px) = 2°C; (0.003)" (0.997)* " x=0,1,2, ...40

P(38 or more machines will develop any fault)

=P(X = 38) = P(X =38) + P(X = 39) + P(X = 40)

= p(38) + p(39) + p(40)

— 0045(0.003)*(0.997)*"* + 4049(0.003)* (0.997)" % + 90C4y(0.003)* (0.997) "4

_4U><39
=1

— (780)(0.003)**(0.997)* + (40)(0.003)*(0.997) 4+ 1 x (0.003)*" x 1

(0.003)*(0.997)? + 40(0.003)*(0.997)* + 1 - (0.003)*"(0.997)"

— (0.003)* [(780)(0.997)2 + 40(0.003)(0.997) + (0.003)2]

— (0.003)*[775.327 + 0.1196 + 0.000009]

— (0.003)*(775.446609)

— (775.446609)(0.003)*

~ (775.44)(0.003)*

Hence, the probability that 38 or more machines will develop the fault within 3 years of use = (775.44)(0.003)%.

Miscellaneous exercise 8 | Q 13.1 | Page 254

A computer installation has 10 terminals. Independently, the probability that any one
terminal will require attention during aweek is 0.1. Find the probabilities that O.

SOLUTION
Let X = number of terminals which required attention during a week.

p = probability that any terminal will require attention during a week
~p=0.1
andg=1-p=1-01=09
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Given:n=10
~X~B(10,0.1)
The p.m.f. of X is given by
PX =% ="C,p* ¢" "
ie.px) = 1°C, (0.1)* (0.9)'° %, x=0,1,2..10
P(no terminal will require attention) = P(X = 0)
— p(0) = 1°Cq (0.1)° (0.9)"°
—1x1x(09)"=(0.9)"

Hence, the probability that no terminal requires attention (D.Q)m

Miscellaneous exercise 8 | Q 13.2 | Page 254

A computer installation has 10 terminals. Independently, the probability that any one
terminal will require attention during aweek is 0.1. Find the probabilities that 1.
SOLUTION

Let X = number of terminals which required attention during a week.

p = probability that any terminal will require attention during a week

~p=0.1

andg=1-p=1-01=09

Given:n =10

~ X~B(10,0.1)

The p.m.f. of X is given by

PX=x)="C,p" q" "

ie.pix) = °C, (0.1)% (0.9)'°,x=0,1,2..10

P(1 terminal will require attention)
PX = 1) = p(1) = 1°C; (0.1)" (0.9)"!
— 10(0.1)(0.9)°

— (1.0)(0.9)"
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— (0.9)°
Hence, the probability that 1 terminal requires attention = {0.9)9

Miscellaneous exercise 8 | Q 13.3 | Page 254

A computer installation has 10 terminals. Independently, the probability that any one
terminal will require attention during aweek is 0.1. Find the probabilities that 2.

Let X = number of terminals which required attention during a week.
p = probability that any terminal will require attention during a week
~p=0.1

andg=1-p=1-01=09

Given:n =10

~ X~B(10,0.1)

The p.m.f. of X is given by

PX=x)="C,p" q" "

ie.pix) = 1°C, (0.1)" (0.9)" * x=0,1,2,..10

P(2 terminals will require attention)

P(X = 2) = p(2) = 1°C4(0.1)%(0.9)"" 2
B 10 x 9 3 8
BETT (0.1)7(0.9)

— 45(0.01)(0.9)°

— (0.45) x (0.9)°
Hence, the probability that 2 terminals require attention = (0.45) x (0.9)°

Miscellaneous exercise 8 | Q 13.4 | Page 254

A computer installation has 10 terminals. Independently, the probability that any one
terminal will require attention during aweek is 0.1. Find the probabilities that 3 or more,
terminals will require attention during the next week.
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Let X = number of terminals which required attention during a week.
p = probability that any terminal will require attention during a week
~p=0.1

andg=1-p=1-0.1=0.9

Given:n=10

~ X ~B(10,0.1)

The p.m.f. of X is given by

PX =) ="C. p* ¢"

ie.p) = °C, (0.1)% (0.9)° *x=0,1,2..10
P(3 or more terminals will require attention)

= P(X > 3)

= 1-P(x < 3)

= 1-[P(X = 0) + P(X = 1) + P(X = 2)]

= 1-[p(0) + p(1) + p(2)]

-1 [(0,9)4” +(0.9) + (0.45)(0.9)3}

—1- [(0.9)2 +(0.9)* + 0,45} (0.9)®

= 1-[0.81 + 0.9 + 0.45](0.9)

= 1-(2.16) % (0.9)°

Hence, the probability that 3 or more terminals require attention = 1 - (2.16) x (0.9)8
Miscellaneous exercise 8 | Q 14.1 | Page 255

In a large school, 80% of the pupil like Mathematics. A visitor to the school asks each of
4 pupils, chosen at random, whether they like Mathematics.

Calculate the probabilities of obtaining an answeryesfrom 0, 1, 2, 3, 4 of the pupils.

SOLUTION
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Let X = number of pupils like Mathematics.

p = probability that pupils like Mathematics

80 4
Lp=80%=— = —
100 5
4 1
andg=1-p=1— — = —
5

Given:n =4

x5 (4.5)
D

The p.m.f. of X is given by
PX=x)="C,p" q"*

4 T 1 4—r
e px) = 4C, (E) (E) x=0,12734

The probabilities of obtaining an answeryesfrom 0, 1, 2, 3, 4 of pupils are P(X= 0), P(X
= 1), P(X = 2), P(X = 3) and P(X = 4) respectively.

w3 () (@) (@) e @) () e @ @)
OGN |
() (A o () )

4
1 4
1(1)(_) ,4(_)
5 5 5 2
/1Nt 16 /1) 9 256 [ 1 256
e l=1,—|l=1,== , — | and —
5)75\5) 52 52) 5 \5 54

1 16 96 256 256
and
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Miscellaneous exercise 8 | Q 14.2 | Page 255

In a large school, 80% of the pupil like Mathematics. A visitor to the school asks each of
4 pupils, chosen at random, whether they like Mathematics.

Find the probability that the visitor obtains answer yes from at least 2 pupils:

a. when the number of pupils questioned remains at 4.

b. when the number of pupils questioned is increased to 8.

Let X = number of pupils like Mathematics.

p = probability that pupils like Mathematics

80 4
p=80%=—=—
100 5

o | e

andg=1-p=1-—

Given:n =4

4
- (+5)
5
The p.m.f. of X is given by

PI:X — :{:l — n S p.': qﬂ,—:l.‘

4 I 1 1—r
ie.px) = *C, (E) (E) x=0123,4

(a) P(visitor obtains the answer yes from at least 2 pupils when the number of pupils
questioned remains at4) = P(X = 2)

=P(X=2)+ P(X=3) +P(X = 4)

e (3) (3) e 4@) (1) e (d) ()

4x3 16 1 1 206
= X X — +4 x X —+1x
1 x2 52 52 D

96 206 256
_|_

54
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1
= (96 -+ 256 + 256)

608 608

Ht 625

(b) P(the visitor obtains the answer yes from at least 2 pupils when number of pupils
guestionedisincreased to 8)

=P(X22)
=1-P(X<?2)
=1-[P(X =0) + P(X = 1)]

@) () () (6)]

1o _1(1](%>3+ ®(3) (%)]

1 32
R

33

58

Miscellaneous exercise 8 | Q 15.1 | Page 255

It is observed that it rains on 12 days out of 30 days. Find the probability that it rains
exactly 3 days of week.

Let X = number of days it rains in a week.

p = probability that it rains

12 2
“PT30 T 5
2 3
andgq=1-p=1—— = —
q p E =T
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Given:n =7

x5 (1.7)
5

The p.m.f. of X is given by
PX=x)="C.p"q" "

9 T 3 T—z
ie.px) = C, (E) (E) x=0,12 ..7

P(it rains exactly 3 days of week) = P(X = 3)

3 T3
2 3
—p="C. | = —
0G) (5) (5)
_?><6><5 8 81
3 x2x1\125 625

. 8 81\ 35x8x8l
- 125 25 ) 57

81
Hence, the probability that it rains exactly 3 days of week = 35 x 8 x e OR 0.2903.
5

Miscellaneous exercise 8 | Q 15.2 | Page 255

It is observed that it rains on 12 days out of 30 days. Find the probability that it it will rain
at least 2 days of given week.

SOLUTION

Let X = number of days it rains in a week.

p = probability that it rains
12 2

BT
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andg=1-p=1-—

r:.ﬂlm
o

Given:n =7

= (n5)
5

The p.m.f. of X is given by
PX=x)="C,p"q" "

9 T 3 T—x
LepM:?Cz(E) (E) x=0,1,2 .7

P(it will rain on at least 2 days of given week)
=PXz2)=1-PX<2)
=1-[PX=0)+PX=1)]

RGOIORCIOION
o) ()]
21_:%+154KE)

S E)(E)

12393

=1-— =1—0.1586
78125

= 0.8414

Hence, the probability that it rains at least 2 days of given week = 1 —
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Miscellaneous exercise 8 | Q 16 | Page 255

If the probability of success in a single trial is 0.01. How many trials are required in order
to have a probability greater than 0.5 of getting at least one success?

Let X = number of successes.

p = probability of success in a single trial

~p=0.01
andg=1-p=1-0.01=0.99
~ X~B(n,0.01)

The p.m.f. of X is given by
PX=x="C.p"q¢" "
Le.px) ="C, (0.01)" (0.99)" " x=1,2...n
P(at least one success)
=PXz1)=1-PX<1)
=1-PX=0)=1-p(0)
—1—"Cq (0.01)" (0.99)" "
=1—1(1)(0.99)"
=1—(0.99)"

Given: P(X = 1) > 0.5
le.1—(0.99)" > 0.5
ie.1-05> (0.99)"

ie. 0.5 > (0.99)"

ie. (0.99)" < 0.5

i.e. log (0.99)" < log (0.5)
i.e. nlog (0.99) < log 0.5
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, log 0.5
le.n €< ——
log 0.99
.e.n < 68.96
son =68
Hence, the number of trials required in order to have probability greater than 0.5 of
log 0.5
OR 68
log 0.99

getting at least one successis

Miscellaneous exercise 8 | Q 17 | Page 255

In binomial distribution with five Bernoulli’'s trials, the probability of one and two success
are 0.4096 and 0.2048 respectively. Find the probability of success.

Given: X ~ B(n = 5, p)

The probability of X successes is
PX=x)="C.p"q" “,x=0,1,2..n
ie.PX=x)="C,p" ¢ ",x=0,1,223,4,5
Probabilities of one and two successes are
PX=1)="C1p' "

and P(X = 2) = °Cy pz g5_2 respectively
Given: P(X = 1) = 0.4096 and P(X = 2) = 0.2048

P(X=2) 02048
" P(X=1) 0.4096
. BCQ pﬂ q5—2 _ l
o 561 pi qE‘_l 9

ie.2x%Cyp?g® =1 x°C, pg’
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x4
X 2

Le. 20p2q3 — 5pq*

Le 2 x

><p2q3=1><5><pq4

le.dp = g
le.dp=1-p
l.e.bp =1

1

D

SR =

1
Hence, the probability of success is —.

D

velocity coaching classes, chandrapur

NELCITY

JEE-NEET COACHING





