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Distribution -

| Ejlntroduction:

As we know that arrangement which shows how the total probability
one i distributed over the different values of random variable is called

probability distribution. A rule according to which the total probability one
is distributed over the different values of random variable is called
probability distribution function. It satisfies the following two conditions.
(i) All probability values must be non-negative
(ii) Total probability must be one

When the basic random variable is discrete, then its distribution
function is called probability mass function (p.m.f.). In this chapter, we
will learn two discrete probability distributions : (i) Poisson distribution,
and (ii) Hyper-geometric distribution.

2. | Poisson Distribution :‘

Poisson distribution is a distribution of a discrete variable. It was first
given by a French Mathematician Simeon De Poisson in 1837, as a
limiting case of binomial distribution. In binomial distribution, when 7 is
very large, p is very small and np is finite, then it tends to Poisson.
distribution. Mathematical form of Poisson distribution is given by the

following probability function :

e—- m m.x

Probability of x successes P(x) = 1 2012 e

Where, e =2.7183
m = mean = np
x = number of successes.
an DCG \ FY_ST_03
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3. | Properties of Poisson Distribution 1 ,
(1) Thisisa distribution of a discrete variable.
(2) Thisisa distribution of rare occurrences.
(3) m is parameter of the distribution.
(4) The mean of this distribution is m.

(5) The variance of this dISlI‘Iblltlﬂn is alsom. Hence, itg S.D

3! . s,
(6) For Poisson distribution mean = Variance. n,
(7) Sumoftwo independent Poisson variates is also a Pojss, :
(8) This is a distribution with positive skewness.

4. | Uses of Poisson Distribution :
The following are some of the instances, where Poisson distribyyg,

can be applied :
(1) Number of accidents on a road.

(2) Number of misprints per page of a book.

(3) Number of defects in a radio set.

(4) Number of air bubbles in a glass bottle.

(5) Number of suicides committed per day.

(6) Number of goals scored in a football match.

(7) Number oftelephone calls received during a given interval of tie,
(8) Poissondistribution is used in C chart of statistical quality contro|
(9) This distribution is used in acceptance sampling.

We shall now use Poisson distribution, in few illustrations.

S. | Illustrations :
Illustration 1 : A factory having large number of employees find

ari&te

that, over a period of time, the average absentee rate is three

employees per day. Calculate the probability that, on a given day.
(i) exactly one employee will be absent.

(ii) more than two employee will be absent. (e=3 = 0.04%9)

Ans : If the number of emplyees absent per day is denoted by x, thet

x will follow Poission distribution.

: E—m? m"
Le. p(x) = <]
Here, m = average number of employees absent
Sm=3

———

! -—
=1

79

= (0.1494
ii) robability that more than two employees will be absent
{IP()+p(4)+P(5)+ ........
(P(0) + P(1) + P(2)]

.-33 ; —331 +E"332
=1- '"bT" 1! 2!

3' £+§+2]
=1-€7 |1 1 2

_ 1 -(0.0498) (8.5)

. _1-04233

: m.ﬁn-'atiun 2 : Between the hours of 2 and 4 p.m. the average

umber of phone calls per minute coming into the switch board of a
mpany is 2.5. Find the probabilities that during one particular

inute there will be (i) no phone call at all (ii) exactly 3 calls.

(€723 = 0.0821)
Ans : Let x be the number of telephone calls received per minute. x

vll follow Poisson distribution.

E—}'-"l' HTI

P(x) =

Where, m = 2.5
x!

(i) Pmbability that there will be no call during one particular minute -

% (28,

pin= P(0) = ¢ ™ = ¢72 = 0.0821

(ir) Pl'obablllty that there will be exactly 3 calls during a particular
Minyte,

- ——
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3) = 7
31
= ().1840.
_ 0.0821 x 15.625 | quuirﬂd probability = 0.3679 + 0. 3679 + 0. 1840
p ¥ = 0.9198.
= 0.2135 (approximately) l"ustl‘ﬂ“““ 4 :On an m:r:gfhl S perfcent of electric hulli}: are
Illuistratmn 3 : There are 100 misprints in a hogk of 100 fﬂund He d?fezt?:d Itl::e pml:)ahlrt?(“n“f :‘:“; mtg ff;]ﬂ;lhl'}’m :I;EE
a page 15: selfacte‘d at random, find the Probabilities thyg ) th Page ’-Il poissO n distributio cfective bulbs
be no misprint in the page (ii) there will be 1 misprint (i) : ‘hri|| of 200 bulbs :
be at the most 2 misprints. o here“," (e7” =0.0498)
Ans : If the number of misprints per page is denoted by s = (), 3ﬁ?g] Ans. : If X denotes the number of defective bulbs in a box,
follow Poisson distribution. Y% then x Wil e "n’
a7l then P(Y) =",
L€, P(x) = e Here, m = Average number of defective bulbs
— H =
Here, = m = mean of the distribution P 15
= average number of misprints per page pP= 100 and n =200
_ 100 i 15
mg ' m—?ﬂ{}xﬁ:E
(i) Probability that there will be no misprint - Probability of 4 defective bulbs
-1,0
g 1 3,4
— ¢ -3
PO) =% P(4) = 2
R ~0.0498 x 81
= 0.3679 *
(ii) Probability that there will be 1 misprint M
-141 Illustration 5 : The prnbabiiity that a blade manufactured by a
e
P(l [ factory is defective is 5uu Blades are packed in packets of 10 blades.
- Find the expected number of packets containing (i) no defective blade
% 79 (i) one defective blade (iii) 2 defective blades, in a consignment of
(ii1) Probability that there will be at the most 2 misprints. 10,000 packets.
=P(0) + P(1) + P(2
(1)2 (1) + P(2) | (e79% = 0.9802)
e 'l
No . Ans. : Here, m = np
W, P(2) X
__—*—__

Scanned with CamScanner



2 '

mkﬂsh
— T

500
= (.02

The probability of x defective blades is given by

&
P(x) =

Now, (i) the probability that no blade is defective in 5 Packet

e~ 902 9.02)°
0!

P(0) =

E—D.DI % 1

1
_ ,-0.02
= 0.9802

" The expected number of packets with no defective blade
= 10000 * 0.9802 = 9802.

(i1) The probability that one blade is defective in a packet

| !

P(l)=

_ 0.9802 x 0.02
I
=0.019604

-« The expected number of packets with 1 defective blade
= 10000 x 0.019604 = 196.04 = 196 (approximately) -

(iii) The probability that 2 blades are defective in a packet.

™99 0.02)2
21

P(2) =

. 0.9802 x 0.0004
2
= 0.000196

83

piﬂﬂrie The expected number of packets with 2 defective blades
5 = 10,000 * 0.000196

= 2 (approximatcly),
|||ustl'3‘i"" 6 : The probability

ap
Fi ) patients will get reaction.
an

{EJ = 0.135)
Ans. : Here, m =7np
= 2000 * 0.001
- __X
Bt} = e m
x!

(i) Probability that 3 patients will get reaction
-243
e "2

51

Po) =

0135 x 8

6
= 0.18

(i) Probability that more than 2 patients will get reaction
m gl R e
= 1 = { P(0) + (1) + PQ2)}

Now, P(0) =e™* =0.135

e~ 21

P(l) =,

_0.135 x 2

|
=0.270

E-E 22
2!
0.135 x 4

2
0.270

P(2) =

Il
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" The required probability

= 1-{0.135 + 0270 + 0.270}

= (0.325.
Illustration 7 - The fo

. llowing is
accidents occurred in aci .

duri ‘-
to the given data, " "2 100 days. Fit a Poisson dist lhb: .
Number of B "
accidents 0 1 2 3 -—_‘-ﬁ?-ﬂ
Number of days | 37 36 19 E“"EL'H@-'-E
’.
_.ﬂ...____:_r___q
Ans. : We shall first find out the mean of the givep d;{;r'h: {J,3GE]
Number of ]
M Days fx P(x) | Expecteq fr
accidents x f N ey
=N: P(x)
? 37 0 0.368 36.8
36 36 | 0368 36.8
2 19 38 0.184 18.4
3 6 18 0.061 6.1
4 or more 2 8 | 0.019 19
Total 100 =N 100 1.00 ]Ooi S
For the above distribution, mean
m = ‘Z—-E
N
100
100
N B E'—HIHI.T
ow, P(x) = o
P(0) = em = e-1 =(),368
T
AR ==
=0.368 x 1
=(.368

85

=(.184
P
P(3) = 73,
0.368 x |

6
= 0.061

ty of 4 or more accidents

= | - { P(0) + (1) + P(2) + P(3) }

=1-1{0368 +0.368 + 0.184 + 0.061 }

=1-0.98l]

= (0.019.

The expected frequencies are shown in the last column.

[ustration 8 : The mean of a Poisson distribution is 3. Find its
standard deviation.

Ans : We know that for a Poisson distribution mean = variance.

Here, Mean = 3

-, Variance = 3
s S.D. = -JE = 1.7321.
llustration 9 : For a poisson variate P (1) = P (2), find the value

of P(0) :
Ans. : For a poisson variate, the probability of x successes is given by

-m___X
M

P(x) =<

x!

We have P(1) = P(2)

I

-t l —
e'"'m e 'm

—
—_—

1! 2]

2
m m

1 2

m=2

__A_
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Find its mean, P(0) and P(1).

Ans. : Here, S.D. =(0.8
Variance = (0.8)2 = (.64
Now, Mean = Variance

P(0) = ¢~

" Mean m = .64
Now,

=4.5273

E—ﬂ.ﬁ-‘-l

P(1) = -’Ii’- P(0)

= 0.64(0.5273)
= 0.3375.

Illustration 11 : For a Poisson variate 3P(x =2) =P(x = 4). Find
mean and variance.

Ans. : Here, 3-P(x = 2)=P{x=4)

3-E_m m’ _ e P mt
21 41
3m? _m
. 24
3 x 24 B 1114
2 m2
Hiﬂ - 36
v =6

* Mean = 6, Variance = m = 6.

=

10.
1.

12.

87

SECTION A

er in one line :

Whﬂt is pmbability distribution ?

What i pmbability distribution function ?

Give properties of probability flistlribu:tinn function.
Give three names of discrete distribution function.
Give probability mass function of Poisson distribution.
What is the standard deviation of Poisson distribution.
Give the name of the distribution for which the value of mean an
variance are equal.

state additive property of Poisson distribution.

What is the skewness of Poisson distribution ?

Give one application of Poisson distribution.

For a Poisson distribution if mean =2 and P(x = 0) = 0.1353 then
find P(x = 1). [Guj., Uni., Nov., 2017]
[Ans. : 0.2706]

In a Poisson distribution P(x = 0) = 0.22 then find the value of

AnSW

mean [Gyj., Uni., Nov.,, 2017]
[Ans. : 1.5]
SECTION B
State five instances where a Poisson distribution can be suitably
applied.

Write down the probability mass function of a discrete variable in
which mean and variance are equal. State its parameter.

Give the properties of Poisson distribution

A person has some cars, and the average demand of cars per day

is 3, find the probability that on any day not more than 2 cars are
in use. (e-3 = 0.0498)

[Ans. : P(0) + P(1) + P(2) = 0.4233]

- a . . 1
The probability that a match stick 1s found without head 1s 155 -
Each match box contains 50 sticks. Using Poisson distr‘ibutiuq, find
the percentage of number of boxes having 0, 1, 2, sticks without

heads. (88 e AT

[Ans. : 61, 30.5, 7.63]
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200 fuses. (i e
(11) at the most 2 defective fuses (ii?)lg dh | ta'"i“E
CClive fiy
Ses,
[Ans. : (i) o 0183, (ii) {}23?‘; : >

that not more than 4 pins wil]
probability that a box wi

If 3% of electric bulbs Manufactured by 4 comp
an

find the probability that in a sample of 100 p
are defective. (5—3 = 00493) : ulbs

Y are defective

a paf'ticular day 3 special rooms were vacant
admitted in the hospital on that day, find the Probabilities ere
S that

no patient demanded special room (ji ®
t
room were not met, (e-1.5 = 0'2231)( ) the demands fo; special

[Ans. : (i) 0.223] (ii) 0.0658)

In a book on an average there are 3 misprints ;

| 9 @ | Prints in 5 pages. [Jq;
Pms.snn distribution, find the number of pages havirfg iireutsling
2 misprints in that book of 100 pages. (e06 = 0.5488) "

[Ans. : 2.3]]

11. A factory produces 0.5% defective articles. If a sample of 100

articles is taken from the production, find the probability of getting
2 or more defective articles. (¢0-5 = 0.6065)
[Ans. : 0.0902]

12. A random variable x follows Poisson distribution with mean 2, find

P(x > 1). (e72 = 0.1353)
[Ans. : 0.8647]

13. The mean of a Poisson variate is 0.8 I, find its S.D. Find the

probabilities for x = 0 and x = 2. (e~0-81 = 0.449)
[Ans. : S.D. = 0.9; P(0) = 0.449; P(2) = 0.1473]

89

m—

= 4), Prove that

1 18 -4
a=D=%
4 Poisson variate X.

", A
EZ

5' — —

To—

="
L

on variate x, P (x=0)=P(x =1) = k, prove that kK = :

P(x = 0).
[Ans. : o~2]

i, Iffora Pois
. a Poisson variate and P(x = 1) = P(x = 2), find
 3is 8,

17
a Poisson variate and P(x = 2) = 9.P(x = 4) + 90.P(x = 6), find

(8. 18 ;
s mean and variance.
[Ams.: 1; 1]

9, If x 1s Poisson variate and P(x = 0) = 0.05, prove that

P(x>2) = 0.575. (e-3 = 0.05, e0.05 = 0.9512)

20, Thenumber of mistakes committed by atypist in typing 100 pages are
2s follows. Using Poisson distribution, find the expected frequencies.

m:;er of mistakes per page | 0 I 2 3 4 | 5
Number of pages 42 33 | 14 6 4 11
(e~ = 0.368)

[Ans.: 36.8, 36.8; 18.4; 6.1; 1.5; 0.4]
21. Fit a Poisson distribution to the following data :
: 0 1 2 3 4
F 110 65 21 3 1
(e0-6 = 0.5488)
. [Ans. : 110, 66, 20, 4, 0]
22. Using Poisson distribution, find the expected frequencies for the
ful]nwing data :

Number of accidents 0 1 2 3 4
Days 123 59 14 3 ]
(€95 =0.6065)

A

[Ans. : 121, 61, 15, 3, 0]
DC/BD

ji: e
.'m‘? (Seme-2) Statistics-2 - 7 [400]
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Sudhir p y’-’ variate X, if 3P(X = 2) = P(X = 4), obtain mean
23. Thedistributi . rakag /’/]:'UISSEH ; ,
e distribution of number of mistakes committe d\}m" piss © F:; ﬂv riance. Also find the P(X < 2). [e™6 = 0.0025]
a

- L] b [ I
below. Assuming Poisson distribution, find the ex Y a1ypistis Bivey,

, Pected frequer.... en does Binomial distribution tend to Poisson distribution
E:z::‘ 0: mistakes | 0 1 2 3 ; ehcjey @ wh [Guj. Ui, Dec, 2013]
Ofpages 142 [ 156 |69 |27 |5 [Ans. : (b) (i) 0.135, (ii) 0.675
(eI = ﬁ; (c) Mean = 6, Variance = 6, 0.0625 (d) n — e and p — 0]
[Ans. : 147, 147 74 - %) :oh situation, Binomial distribution tends to Poisson
24, i & » 141, 74, 25 [n whic ’ %S W
Answer the following 6,111 | a8 ) Jistribution ? State properties of Poisson distribution.

(?} How does a Poisson distribution differ from a Binom; 1d
(1) For a Poisson variate x, P(x = 4) = P(x = 5) ﬁndap
(111) For a Poisson variate x ,

P(x = 2) = P(x = 3), find its mean.
(iv) If mean of a Poisson distribution is 2, find its S.p

iStTibutigm (b) The prﬂbﬂ-bilit}; that_a person deve}c_:ps an al !ergy to a particular
(x =2 injection 1S 0.2%. Find the probability that (i) exactly 3 persons
| (i) more than 3 persons develop allergy from 1000 persons

given injectinn.
Find the expected frequencies from the following data by using

25 {c) - = = .
[Ans. : (i) = e (;: Poisson distribution :
g | =20 =€ 7 (i) 3 iy J3 x:1 0 Y1 12 3] #£]| 3
- State with reasons whétherthe following statements are true of false: £:] 142 1156 | 69} 27 | 5| 1
(1) The mean of a Poisson variate is 4, hence its S.D. is also 4 E. . (e™! = 0.3680)

(11) The mean of a Poisson variate is 2, hence co—efficent of variatio
. n

ik (d) Fora Poisson variate P(x =0)=P (x=1) = %, then find the
(111) The number of boys in families follow Poisson distribution, _ i
(iv) Mean and variance for Pi'uissa:m distribution are equal. VAl [ff’: . 0.18 (i) 0.1454- [Ii? 1{:;? ‘;Tv"zjﬂ;#l
[Ans. : (i) False (ii) False (iii) False (Iv) True] g '_( ) (? A5G DIRRC R A8% WM 59 B
26. Fill up the blanks : @@m=1,k=e]

29. (a) State probability mass function of Poisson distribution. State its
properties and uses. '
(b) Using Poisson distribution obtain the expected frequencies for

(1) The mean of Poisson distribution is 1.44. its S.D = ..
(1) In a Poisson distribution P(0) = .....

(i1i) In B.inﬂmial distri.butiun ‘whlf:n 1> sy P s and np = the following data : [e061 = 0.5434]
..... it tends to Poisson distribution. - 0 I p) 3 3
(iv) The number of misprints in pages of a book follows a .......... f: 109 1"65° 122 ‘] 3 1
distribution. (¢) For a Poisson variate X, if 2P (X = 1) = 3P (X = 3), then find
[Ans. : (i) 1.2 (ii) e, (iii) oo, 0, constant (iv) Poisson] its parameter and P(X <2) [e”! = 0.368, % = 0.135]
27. (a) State probability mass function of Poisson distribution. State its (d) For a Poisson distribution, if mean = 4, then ﬁlEdj*hE f{"](IO ;-:831,;
i ¢~ =L
properties. . :
T o ; : Guj. Uni., Dec., 2015]
b) Th book of 200 pages [
™ . ;”'f.bj'ti ke o I;"Stake ol i o i [Ans. : (b) 109, 66,20, 4, 1 () m =2, P (x < 2) = 0.405
18 U.0l. Find the probability that — (d) P (x < 1)=0.0183 + 0.0732 = 0.0915]

(1) there is no mistake
(2) there are at the most 2 printing mistakes in the page-

[e72 = 0.135] sl | e,

e __L e ——————————————————————
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30. e - ' 9
(a) :.fhen Blt_mn}lal distribution tends to Pojss S“d‘hlr p”“kash | Distributinn=l _ —

tate properties of Poisson distributim Diiﬁmtﬂ —swer the following :

(B) F“" a Poisson variate X, if P(X =3)= ‘5 P y © (1) Fora Poisson distribution, if mean = 4, find its coefficient
Its parameter and P(X > 1). (X = d), then ¢ of variation. :
(e*=9p " (2) Fora Poisson variable x, its prob. mass function
(¢) The probability of a printing micrape s 53 €72 = 225
printing mistake 0.13 “2(2.25)" _ -
0.1 per cent. Find the probability thyt .- " °! 300 page; P =y indtsstandard deviation
(1) there is no mistake, 1 [Gyj. Uni., Oct., 2019]
(i) there are at least 2 printing mistake jn 5 Page . (b)
(1 = 0.9048, ¢-03 _ in A% " Ko, of Mistake i
: — Y7408 e 0 1 2 3 or more
Gui. i ) er pag
a2 8 ey ({g (:5; ﬂlj;m* Noy, 2017) 'Eaj_- 0.4066| 0.3659| 0.1646] 0.0494 | 0.0135
31. (@)  Explainthe meaning of Poisson distributie e, 0.037) Expected
uses. nand dEScrihE its frequency 4] 37 16 5 1
(b)  There are 100 m-isprints in a book of 200 pages. Find ¢ ()CV.=50 (2)SD.=15 _
pmbablllt?r of : (i) 0 misprint (i1) 1 misprint, and (1 ll " 13, (a) Give definition of Poisson distribution. Also state its properties.
most 2 misprints, if a page is selected at r;ndﬂm P (b) For a Poisson distribution, if mean = 3, then find P(x > 2).
(75 = 0.6065) i G'OEQ)f llowi
(c) State the formula to find : e (c) Answer the following :
ey ind mean and variance of Poisson (1) Mean of a Poisson distribution is 8, then its standard
- " SOOI . Sy deviation =
(d) Irf W%ll(:h' cases does Bionmial distribution follows Possion (a) 8
distribution ? "
() If for a Poisson distribution P(x = 2) = P(x = 3), find its E ; 8"5
Mean. -
S g (2) Number of air bubbles in a glass bottle follows
[Gyj. Uni., Nov, 2018] distribution.
[Ans. : (b) 0.6065, 0.30325, 0.9855625 (e) m = 3] (a) Normal
32.(a)  State probability mass function of Poisson distribution. State (b) Poisson
its properties and describe its uses. (c) Binomial
(b)  The number of mistakes committed by a typist in typing [Gyj. Uni., Jan., 2021]
100 pages are as follows. Using Poisson distribution find [Ans. :  (b) P(x > 2) = 0.804
the expected frequencies. ol (c) (1) ()8 (2) (b) Poisson]
No. of mistakes per pagel 0 [ 1 | 2 | 3|4 ormor¢
- |Number of pages 42 [36 |14]6] 2
e1 =0.368, e 04 = 0.4066]

B I | e
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(B) Hyper-geometric Distribugigy = Pl‘akﬁahah
1. Introduction
2. Hyper
distribution

3. Properties and uses of

hyper-

diﬂtl‘ibllﬁuu genmetrig
| Tlustrationg
B Exercises

geometric

1. | Introduction :

If an experiment results only in two ways succe
probability of success remains the same

the probability of x successes out of 5 ;
distribution.

d? :sltuatiun in which the experiment can resylt in two

;n ailure, but lthe ‘pr{fbability of success changes from Ta}’s, Suce
yper- geometric distribution is used for finding the rlal*m trial
different number of sucesses. Probabilitis of

2. | Hyper-geometric distribution :
If the units of a population can be divid
respect to some characteristic, i.e. the units P
and the units not possessing that characeristic:
one by one without replacement from that pnpu,latinn then for find;
probabilities of different number of units pussessin"‘g that c{lai‘:g;:ﬁ::]i:

hyper-geometric distribution is us i
| ed. The following are th iti
using Hyper-geometric distribution. " P

(1) The result of each trial should be divided
and failure.

(2) The rc?lts of different trials should not be independent, i.e., the
probability of success changes from trial to trial.

(3) The trials should be repeated for a fixed number of times.

The p‘rubability mass function of hyper geometric distribution can be
obtained in the following way :

Suppose, there are m white and n black balls in an urn. From these
(m +n) l:r:alls r balls are taken at random and we want to find the probability
of x white balls and (» — x) black balls.

The total number of ways of taking r balls from (m + n) bal
— (m +n]C
o

ed into two Categories wig,

and if the units are takep

In two categories : success

Favourable ways of getting x white balls from m white balls and
(r - x) blacks balls from » black balls

0ssessing that Characterigti, |

95

~ pability of getting x white balls is

., The P -
; Number of favourable ways
P(x) = Total number of ways
e o MC .
P(x) = = L) , where,x=0, 1. 2,..., .

(m+ H}C
r

¢ finding pmbabilities of different number of successes i.e. for
- ¢ values of x the above formula can be used. This probability

gifferen alled hyper geometric distribution.

distributinn is C
Properties and uses of hyper-geometric distribution '

properties :
(1) Thisis a probability distribution of a discrete variable.

(2) m,nandrare the parameters of the distribution.

mr

(3} [ts mean = m+n'

mnr [m+n—r]

(4) Its variance ~

{Jrzlr;'+r1r)2 (m+n-1)

(5) When (m + n) is very large, hyper geometric distribution tends to
Binomial distribution.

Uses :

(1) To find the probability of number of successes, when the probability
of success in each trial changes.

(2) This distribution has a wide application in acceptance sampling.

Ilustrations :

Illustration 1 : There are 7 red and 4 white balls in an urn. 3 balls
are taken from it one after the other. Find the probabilities that
(1) 2 balls are red and 1 ball is white (ii) all balls are Red (iii) all balls
are of the same colour. “

Ans. : In the urn there are 7 red and 4 white balls i.e. 11 balls in all.
(i) The probability of getting 2 red and 1 white ball
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- P
. Alx 4 Ir Prak
BE: 7 Sy | g C

_ 28
&5
I = 0.509]
(ii) The probability that al the balls are req
IIC3
35
165

or all the balls are white.
. Required probability

Illustration 2 : A transport com
: _ pany has 8 maruti cars and 6 f;
:;;rs. If fiv? cars are on hire, find the probabilities that of them {l;a.}t
m:ﬂ!:;lsrut]s and 2 are fiats (ii) at least 3 are marutis (iii}' all are

ﬁ%ns. : There are 8 marutis + 6 fiats = 14 cars in all.
(1) The probability that 3 marutis and 2 fiats are on hire

a3
(1) At least 3 are marutis
1.6, 3 marutis and 2 fiats
OR
4 marutis and 1 fiat

pisu'ibuti““‘l

OR

pmbﬂbilit}'
(Bc; x 50 )+ V80 » e} [P0 $Co)
= e,

840 + 420 + 56
Car 2002

1316
2002
= (0.6573
) The probability that all are maruti cars
ECS

il 14(:5

5 m
Ra‘l“imd

(il

.8

2002

= 0.02797
Ilustration 3 : There are 50 screws in a lot; and 2% of them are
defective. If a random sample of 20 screws is taken from the lot, find
the probability that none among them is defective. Also find the mean
and variance of number of defective screws in the sample.
Ans. : There are 50 screws in the lot and 2% of them are defective,
i.e, there is only 1 defective screw and 49 non—defective screws in the lot.
If a sample of 20 screws is taken from the lot, the probability that none

of the screws is defective

| 49
Ca % L
P(0) = u:‘,{] 20
C20
_ 49! L 20! 30!
20! 29! 50!
_30
50
= 0.6

The average number of defective screws in the sample = mean

e S

Scanned with CamScanner



98

mr S

udh:
_ ) dhir prﬂ‘kﬂﬁl
m+n'’ m—l,n=49;,.=20 Uiy

_1x20
~ 50
= (0.4
The variance of number of defective screws in

thE Sample ;
mnr (m+n-r) '

- (m+n)* (m+n- 1)

1 X 49 x 20 x (1 + 49 — 20)
T (1449 (1449 -1)

~ 980 x (30)
~ (50)° x (49)

29,400
- 1,22,500
= (.24

Illustration 4 : There are 10 defective bulbs in a Jot

From it 8 bulbs are taken one by one. Find the probabilities thys
2 bulbs are defective (ii) at the most 2 bulbs are defective. (i)

Ans. : Here, there are 10 defective + 70 non defective = 80 bulbs iy

of 80 bu“.&

all.
(1) The probability that 2 bulbs arc defective

(i) The probability that at the most 2 bulbs are defective
= P(0) + P(1) + P(2)

lﬂcl i TGCT
BUCE
Hlustration 5 : From a pack of 52 cards 4 cards are drawn oneby
one. Find the probability of getting at least one ace in them.
Ans. : The probability of getting atleast one ace in 4 cards
=P(1) + P(2) + P(3) + P(4)
=1-P(0)

screte Distribution-1

Di
//f_[dcﬂ}(‘ﬁcdi\ = _0?2—.—[}23

SZC -
items, 4% of the items 2 .
[llustration 6 : In a lot of 50 items, * 7 ill be accepted if the

: : it. The lot Wi i
f 5 items is taken from it. : obability
5 sa:el:}:fudefective item in the sampleis 1 or less. Find the pr
pum

ill be accepted. . :
thot B 52 0 ven lot of 50 items 4% are defective i.e., 2 1tem

, ¢ In the g ' . i
def i:ttilffe and 48 are non—defective. The lot is accepted if at the m
efe

tem is defective in the sample of 5 items.
. The probability that the lot is accepted
= P(0) + P(1)

S are

396 90
490 490

486
490
=0.9918

EXERCISES

| SECTION A

J Answer in one line :

1. Write probability mass function of Hypergeometric distribution.

2. What is the difference between Binomial and Hyper-geometric
distribution.

State the parameters of Hyper-geometric distribution.

State the mean and variance of Hyper-geometric distribution.
When Hyper-geometic distribution follows Binomial distribution.
Give one use of Hyper-geomtric distribution.

In usual notations m = 5, n = 95, r = 5. then find mean of Hyper-
geometric distribution.

In usual notations m= 10, n =40, r =5, then find variance of Hyper-
geometric distribution.

A
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State the probability
and give its Properties and uses
There are 5 red and 7 white balls

after the other from jt Find
. = # thE b u i .
(1) 2 white and 2 red balls, E—

(i1) all balls of the same colour.,

mass functi
ction of hyper seometric disyyj
Uiinn

In an urp, 4 balls are t

chn
€s of gettin One

<V mangoes are taken one
probabilities that of them (i) 2 man

goe€s are bad (jj
mangoes are bad (iii) at least 2 mangoes are hacg") o

and on a particular day 12 rooms are rented. Fi
. . Find the probabilis:
that of them (i) all the airconditioned e ——

' rooms are rented (ii) none of
the airconditioned room is rented.

20 20
Y Cip
|Ans. : (1) 78 i
Cis (11) zscul

There are 40 screws in a packet of which 5 are defective. If 10
screws are taken at random from the packet, find the probability

that none of them is defective. Also find mean and variance of
defective screws.

[Anms. : 0.2166, mean = 1.25, variance = 0.84]
There are 50 bulbs in a lot and'10% of them are defective bulbs.
5 bulbs are taken one after the other from it. Find the probabilities
that (i) none of the bulbs is defective (ii) at the most 2 bulbs are

defective in them. [Ans. : (i) 0.5766 (ii) 0.9952]

V

ind the
%;drawn at random from a pack of 52 cards. F1

101
:::=::======::

pistribution-]

te

L 368 s that (i) all the cards are of spade (ii) all ar aces-
1 PmbabllltIES ( s, (i) 0.01294 (D 0‘000131?}1
o are 12 Ambassador and 8 Fiat cars with a company- F :Eat
. § cars are in repair in a workshop. Find the prnbab‘l.l ities :
meni:ese cars (i) there are 3 Ambassadors and 2 Fiats (i1) at leas
ﬂthiat cars. (iii) all the cars are of the same type
\ [Ans. : (i) 0.397 (ii) 0.296 (ii1) 0.0547]
[n the dispensary of Dr. Urvish Shah, 10% patie_ms out of 150
patients are suffering from cold. If 5 patients are inquired randﬂﬂ'f Ys
find the pr obability that not more than 2 of them are not suffer!ng
com cold. Also find the average number of patients suffering
from cold. [Ans. : 0.9952; 0.5]

10, From a pack of 52 cards, 3 cards are selected at radom. Find the
probabilities of :

(i) all 3 cards are of diamond (ii) all 3 cards are of kings.
[Ans. : (i) 0.01294 (ii) 0.0001810]

{1. 4 cards are selected at random from a pack of 52 cards. Find
the probability of selecting at most one heart card.

[Ans. : 0.7426]

12. (a) State probability mass function of Hyper geometric
distribution. State its properties.

(b) There are 5 boys and 7 girls in a group. 4 persons are
selected one after the other from it. Find the probability of
selecting
(1) 2 boys and 2 girls (ii) All boys or girls.

(¢)  There are 5 defective bulbs in a lot of 50 bulbs. 2 bulbs are
taken one after the other from it. Find the probability that
none of them is defective. Also find mean and variance of
defective bulbs.

(d)  When the probability of success changes from trial to trial
which distribution is used ?

(6)  Give two examples of discrete probability distribution.

[Guj. Uni., Dec. 2013)
[Ans.:

___-__.I

®) () % = 0.4242 (ii) % - 0.808

I-'-'_———_

A_
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= Udhir Praj
(c) a5 - 0.8082; Mean = % =02 vm.
gd)) E}{per-genmetric distribution 0.1?53
e t:ussinln distribution, Hyper-geometric dicrit. .
g gt:;umt;al distri!:-utinn and Genmetriz ?:E:t:‘t?ﬂ, “Batiy,
s il e ; pmpe[tles and uses of HYPeT‘EEt‘!metri ;,H. |
o oI screws 1n a lot of 50 screws are defect; " IStI”lbutin::'n
samplg 'nf 10 screws is taken from th IVe.If a ranc!nn{
probability that all selected SCrews are nnﬂ:'m, find the
@ Epﬂdmn;ea:if r;usmber of defective SCrews inefii:tl:e' Alsg
= thﬂp of : 2 cards, thﬂ cards are random| ample,
| probability that (i) both are picture Y Selecteq
are queen. SR () both
(d) In a Hypar-geometric distribu

[Ans.: (b) (i) 0.8 (ii) Mean = 0.2 (c) (i) 0.0498 iy 0,004 " 201

14. (a)

(b)

(¢)

(d)

[Ans.:

15. (a)

(b)

- tiﬂn! m = w
r =15, then find variance. 5, n = 45 i

(Guj. U

045

(d) 0.964
ﬁf H}J‘pEr 3]

S.tate probability mass function
distribution. State its properties,

A basket contains 2 dozen mangoes of which 3 m

rotten. .lf 4 mangoes are selected from the bask E:H%PH £
probability of having at least one rotten man : —
There are -ﬂ_lﬂ students in a class out of them 1%% stud
are taking interest in sports. If 3 students are selected one
after another from this class, then find the probability 31”&
2 students of them are taking interest in the sports. Also ﬂna;
the mean of students who has interest in the sports.

For Hyper-geometric distribution m = 4,n=6and r =2, then
find its mean and variance. |

[Gyj. Uni.,, Dec., 2015]

(b) 0.4368

(c) 0.0219, Mean = 0.3

(d) Mean = 0.8, Variance = 0.4267 |
State probability mass function of Hypergeometric
distribution. State its properties.
A person invites 20 guests for a party which includes 12
males. He slects 4 guests at random to play a certain game.

_—-_--

A

~8€ometrj, |

Sudh; l Distrib“ﬁ”""

! ]]iscfﬂw l:.'md the Prﬂbﬂhlllty that (1) at

(€)

17. (a)

(b)

18. (a)

(b)
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least one male 1S selected,

(ii) at the most 2 females are selected.

From a pack of 52 cards, 4 cards are ::Ir'awr? 0
the probability of getting at least one king in
the mean of king cards.

ne by one. Find
them. Also find

[Guj. Uni., Nov., 2017]

[AnS. : (b) (i) 0.9856 (ii) 0.8469 (c) 0.2813, 0.3077]
Explain the meaning of hyper-geometric distribution and

describe its characteristics. |
There are 50 screws in a packet in which 4% are defective.
A sample of 20 screws is taken. Find the probability that
not a single screw is defective. Also find mean and variance

of defective screws.
| [Guj. Uni., Nov.,, 2018]

[Ans. : (b) 0.1758, 0.8, 0.4702]

State probability mass function of Hyper-geometric
distribution. State its properties and describe its uses.
From a pack of 52 cards, 3 cards are selected at random.
Find the probabilities of (i) all three cards are of clubs
(ii) all three cards are of queens (iii) all three cards are of
red colour.’

For Hyper-geometric distribution n = 20, r = 15 and

m + n = 30, then find its mean and variance.
[Guj. Uni., Oct., 2019]

[Ans. : (b) (i) 0.013 (ii) 0.0002 (iii) 0.1176
(c) Mean = 5, Variance = 1.72 |
Three cards are drawn at random from a pack of 52 cards.

Find the probabilities that —
(a) all the cards are of queens

(b) all are heart
State any two properties of hyper-geometric distribution.

[Guj. Uni., Jan., 2021]

11
_L_ (i) = = 0.01294 |

[Ans. : (a) (1) 5525 350

a a Q
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