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Some times we need to find the probability of x successes among n trials. Under
the following assumptions we can find the required probability

- ’ ptiﬂns :
1. There are only two possible outcomes for each trial (arbitrarily called 'success

and failure)
2. The probability of a success is the same for each trial.
3. There are n trials where n 1s a constant.

4. The n trials are independent.

. trials Definition :

Trials satisfying these assumptions are called Bernoulli trials. Let Ebe anevent
of Bernoulli trial. Let probability of E i.e., probability of success is p. Let the
probability of failure be g. Thenp +q = 1. since Bernoulli trial is having only two

possibilities of outcome success and failure sample space =(EUE")

Suppose there are n trials. Then probability of getting x successes and n — X

failures is p* q"*

x factors of p, ( n — x ) factors of q are multiplied together by virtue of the

oeneralized multiplication rule for more than two independent events.

plies to any element of the sample space that represents X

This probability ap
Therefore we have to consider the number of

successes and n — x failures.
combinations of x objects selected from a set of n objects.

The number of combinations of x objects selected among n objects is nC_

- The probability of getting X SUCCESSES and n — x failures among n trials 18

nC_pq"

. “—“ncxp"(l-—p)“""

mial distribution :

| This probability distribution is called the binomial distribution

B(x,n,p)=nCxp*(1l-p)** ( JNTU 2001
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PROBLEM 2.

Solution :

sUCCEeSSIVE (erInsS

When n = 2
Suppose (WO prullm. nts can be thought of as a smglc cxpenmm‘

i
four |uw~.lhlllllt s of the occurance of & and E exist.

{ollowing
he first and second trials)

1y EE ( E occurs il !
F¢ ( E occurs and E does not occurs)
31 ECE ( E does nol occure and E occur)
RS ( E does not occul and E does not occur )

4)

Probabilities of four possibilities p?, pq. 9p; q°.

Sum of the prnhahllmup 242pq+Q°= (p+q)* =l If X is a random vag

P(X=0)=q¢*P(X =1 y=2q, P(X=2)=P

(p+q)"=nC q" + nC pq“ 14 ...nC p* and probability dlstﬂbm
X 0 ]
pix) ; n(‘“q" | n(f‘l pq“"‘l

Sl e

W ¢ WORKED OUT PROBLEMS ¢

A coin is tossed 9 times. Find the probability of getting 5 heads.
B(x,np)=nC p*(1-p)**
here n = number of trials = 9. il
| \ '_ s

fite. o - l o

x = 5, p = probability of getting head = — = N .
TR £ g |

. Required probability = 9CS e il o gcs &
A die is thrown 8 times. If getting a 2 or 4 is a success. Find the | robabi *
of s
i) 4 success
ii) P(X=<3)
liif) P(X22) %

B(x,n,p)=nC P*(]-p)"=x
n = 8 = number of trials = 8
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iy n(X22)=1-pi X=0)-p(X ®
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rwo dice are thrown 5 times. If getting a doublet Is a SUCCES
i W é -

~ probability that getting the success atleast once.

- ' aX A=A
,n,p)=nC_p"q—~
5 P - I"l'f,ihh'f;li'”‘;' Of getting success
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Among the items produced in a factory 5% are defective. Find the probabiiily
that a sample of 8 contains

(1) exactly 2 defective items

(i) greater than or equal to 7 defective items

(iii) at least one defective item.

‘B i 1*.- ._q,l o 1 L r\ --.I - —
& & S = .-.I = n - p '1 l e ﬁ 1
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ii) P(X27)=P(X=7)+P(X=8)

7 8
9 1 153
.....SC ( : ] . l—' + [——“] - P
20 20 20 (20)

iii) p ( atleast one defective item) =P (X 2 1)

19 ) ] = (19)
20 (20)
pack of 52 cards. Find the proba

=1-P(X= 0)-1—-(
PROBLEM 5. Six cards are drawn from a
(i) At least 3 are diamonds

(ii) only 4 are diamonds

(iii) none is a diamond.
Solution : B (x,n,p)=nC p*(1-p

Heren=6

4 Sy 3y
P = probability of getting a diamond = = Py

H P(X23)=1-P(X=0)-P(X=1)-P(X=2)

6 s |

1 Y53 3

=1-6C [ 3 ) - 6C, ( " ( = ) &1 6C2(;
4 4 4

4° 4096
a family of 5 children, find the probability that m
| 2 boys
At least one boy
All are boys
plution : B (x,1.)=1C, p* (1 -py- e
e m n = number of children = S w 1421:34
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ility of gerting a boy = -
. 3
s

| , | i . i
ne that probability of getting a boy = — and a girl= — )

2 2

i oal i
K = L

P @
-:-:.nzu_rm:i' pmhublllly = SC2 ( ——J
| 2

_Ef;“c;_xf,fI)Ll-—P(K:O)

:l-—*ﬂcopu(l—-p n:l-—[

li
bl : P A
.:L; » i-; X = 5 ) — SC [ — } _— — a‘_( )
% s 32 Gl o)
- =T

‘ :
] |
Iy F‘ux:O):(-—\ = —
W o 32

n the above PROBLEM if there are 1000 families in a village. find the number
of families that contain

(i) 2 boys each . S \

(ii) At least one boy each

(iii) All are bDoys

(iv) No of boys.

Suppose N = The number of families who will be having x number of children. then

e J..-"I

N=p(X)- 1000 (Total no. of families)
The number of families having 2 boys each.

32
i) N=p(x=5)-1000= — - 1000 =31 families.
32
W &
¥) pix=l) l(100=3—-l()(])=31fam1hcs
§
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It has been claimed that in 60% of all solar heat installations the utiy,

mfruced by af least one third. Accordingly what are the probabiliti q. 2
utility bill will be reduced by at least one - third in B |

i) form of five installations
1i) at least four of five installations

.;S:?Iu_h'm{ : The probability that for solar heat installations the utility bill is rcduceds,
p = -6 (given) .
n=>3

) B(x,n,p)=nC p*(1-p)*
il P) & S b
Required probability = 5C, (-6)* (-4)>~* = -259
N x=S.a=5
BL3), V)= 5Cs (:6)° =078 B
Required probability=p(x24)=p(x=4)+p(x=5)= '259""% '
PROBLEM 9. The probability that a man aged 60 will live to be 70 is -6. M '1
~ probability that out of 9 men 60 at least 6 will live to be 70?7

o
....
-

Solution : The probability that a man aged 60 will live tobe 70is p =6 = ~
n=9 '
Required probability =P (x26)=P(x=6)+P(x=7)
+P(x=8)

B(x,n,p)=nC p*(1-p)"™~

316 (2 )3 3 Y xs
)
oAt
5

|,'_:._ ,".. 1
R

9 Q...
3 2 3
9C (_} . ....) o

1
The probability that a man hitting a target is 3

% 8

+ 9C

3‘1
i

\

a) If he fires 6 times, what is the probability of hitting
(i) at the most 5 times
(ii) at least 5 times
(iii) exactly once
b) If he fires so that the probability of his hitting the target at l€d

e ke
e -

greater than --"} find n. (JNTU

Solution : a) Here probability of hitting the target 1s ; =P

o wll _ ~ 2020.07.14 21:35




B i P
b i) P(}{Ef_ﬂ):l-—P(K=6)=l*6C L
O

’ 5

| 6 :
=6C5(‘J *-+6C(-l- weL§

R o 729

-
i) P<x=1)=6c1(_‘.)(£] _ 1
3 )l3) T 7

rJ

3
h) P(x21)> —
4

3

] -P(x=0)> -

4

2]“ T [2)“
lﬂ[— > —, —=>| —
3 4 4 3

By trial we get n = 4. .". He must fire 4 times so that the probability of

, 3
hitting the target at least once is greater than — = n.

4

4 box contains 9 cards numbered 1 to 9. If four cards are drawn with
replacement. What is the probability that none is 1.

: | 1
Probability of getting one 1s p = 2

B(x,n,p)=nC p*q"~*

P(x=0)=4co(%)n' (%)4 . (%)4

;'.12. An insurance agent accepts policies of 5 men all of identical age and 'll good

— . Find
health. The probability that a man of this age will be alive 30 years ls :

the probability that in 30 years
(i)  all five men.
(ii) at least one man

‘ n:51p__§.
1) B(x,n,p)=nCKP“(1'P)n_x
Ao
P(X=5)=5C5('§') = o3
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N} FPix=a least one § = | -~ probability of no. one being alive

l 1
' b E! 3 *11 =
i E 741
i 242
: * — '(xm=ml )= ] - e
Pix2l)=l-PI 241 a3

i) P(xs3)1~«Pix»)) = |-|P(x=4)+P(x=3)] f;’.:_

F B0 3.5 =
= | - | —— —— R PE—
| 243 243 | 243

rmm LH l l The Probability that the life of a bulb is 100 days is .05. Find t
"~ that out of 6 bulbs
i) at least once

i) none

iii) greater than 4 |
iv) between I and 3 will be leaving a life of 100 days. ( IS

| R
Solution : Probability that a bulb is of 100 days life 1s g P

i - o ﬁ

n=0o
B(x,np)= ”(1\]’"‘{ : *"p.)n-JIL
K ¢« . 8
) P(xz21)=1-P(x=0) =1 *6C0( _23) ( E)—]
R Wi
) P(x =0)= \ 5(—)- J

jii) P(x>4) =P(x=5)+P(x=6)

5 6
! 19 |

| — 6C'(——-—-)
6C(20) 20+ 6 \ 20

e 115
[20] [11441] = g

iv) P(1€x<3)=P(x=1)+P(x=2)+P(x=3) =
1 19 1 Y B

< 5) (5] (5 (5] b
' ( 20 J . 20 2L 2 20 -
() (24m)

(20)
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pipd the maximum n such that the probability of getting no head in tossing

M 4 coin n Limes is greater than . 1. (JNTU 2005 S, 2006 Nov, 2007 Feb)
;1,.,111-.;tn||1\ of getting head 1§ = L
l
venthat P(x=0 ) >
10
x=0)=nC_p*(1=D71"> |
| 0 10
. I | I
L 2 ) 10
For n | the probability (x=0) = * 5
n = 3 3 .
n =3 5 o L

n 2 4 probability is < .1235
n=3

™M 15. Two dice are thrown 4 times. Getting a sum of 7 on the faces is a success. Find
" the probability that sum 7 gets

(i) twice

(ii) never

(ii1) only once.

P = probability of getting a sum 7 when two dice are thrown.

i

Sample space consists of 36 elements.
The event of getting asumof 7is [(1,6)(6,1)(2,5)(5,2)(3,4)(4,3)]

ility of gett smof?isi—-l—
probability of getting a su v:

l]:—l-,ﬂ=4~
6
) oy
) p(x=2) = 4C2(E) (E) "~ 1296 216
0 4
1 5 625
)(x=0)= 4C (—] (_) Y
P ( ) D¢ 6 1296

I 3
o iy es (13-
6 6 1296

2020.07.14 21:35
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RORLEM 16. Assuming that half the population are co

——  taken to test find the pmbabﬂity thal

(i) two are consumers of rice
mers of rice

rice. If 8 inc

(iii) 1sx%= 4 are consumers of rice.

. half of the population are as:
Nolulion : Here hd” ol th ])ﬂ] L ]

- & ] RET
' sof rice = P =
probability that they are consumers of r 5

.

9% 256 sldion :
i) PUEx&JﬁWWB=U+P(X=I“4Wx=3)+P(x=4)i
oy L w160 et

=(8Cl+8C2+8C3+8 4) Eg- il

'PHOBLLH 17. The ratio to the probabilities of 3 Successes and 2 success o

independent trials = é find the probability p of getting succ -

fer
r.l' -
LS

Solution : B ( x,n,p):ncx pX(l-—p)n-—*
n=5ratiowhenx=3and x =2

T
w S pz( ook )3 g given
5C, p* (1=p) -+ 3

SC3:5C2
AR o e il s
l-p 3:3[3-1 p, 4p=l orp = -Z

The probability of getting success of a trial is .25

L 4 =
bl ey

*PHOBLEH |8.  In a Binomial distribution if n = number of trials = 8, given thi ;

' P(X=3) G B% Nt of p. ( probability of getting a succ
;.-h:b:iina: n=8;p(x=5)=gcsp5(l_p)3 . Tp—

p.( il 8C3 P3 (R P )5 q
giventhat 4p (x=5)= P(x=3) ‘ ﬁz

L3 - |
LR
] 1|_-I._

T P
'-u'-'
4 8 |-

[ it - R

R

e
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( | ii'k Since s’ . = !
| ¢ 8Cy = 8C,
; ¥
I+ p ip, e 4 ;?.I_j | = ()
L 4 I

*III“..‘..' I “ '; » f » g 8
- * \Cgative value cannot be taken. P IS NOL negative

obability of getting success D= —
3
. student lakes a lrue false examination consisting of 8 questions. He

gesscs cach answer, The guesses are made at random. Find the smallest
sluc of n that the probabllity of guessing at least n correct answers is less

an —. (2005)

|
h — i n '"f‘al |
n-1=3, 756 256 2 -

n -1 =4 by trial
n=23

| 4
x2S
The least n such that p ( X 2n) 7

- —
g
'h-‘—-—ﬁ-
L
3 i

LIy |
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IBLEM 20.

Volulion :

)BLEM 21.

yolution :

A

P i o R

i 2
e L PR e L I

e o o -

e _F ot Hive. Find the |

20% of items produced from & factory are delec tiv

in a sample of 5 chosel at random

(i) mnone is defective

ii) oneis defective &
| W A"
n=J)p= probability that item is defective I8 00§ | Jf
\’-. Solulion :
e a RN |
I‘) p(‘(: U]"H(“Lﬁ)lﬂ] ‘l:ﬂ 4
N
A ad >
B U e \
1) Pl\tl\t"h(‘lﬁtg) “"‘]:" rb""
N
p(l-u..\ul)-l‘(\ 2}+P(x=3)
) i A -
(3 (ST
- . ‘S( S
& ’k w ( g N3 5 ;
'w
. S (s4s 1000
3125 125
Ten coins are thrown simultaneously. Find the probability of g
seven heads. (JNTU lm

p = probability of getting a head = Jj'

q:

¢ B | -

n = number of trials = 10 '
p(x27)=p(x=7)+p(x=8)+p(x=9)+p(x=
Binomial Distribution : The probability of getting x | K.
nCI p* g s

'\10

9(127):-.[0(:’(_;_)

10 s
=(-2-) (10C3+10C2+locl+”_
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robabilily of a man hitting a Largel Is

\

Il he lires 5 Limes what is the probability of his Witlinngg the

._ Ty M |
gl 1east Iwice. '

How many tmes must he fires so that the probability of his hitting

the targel at least once is more than 90%. ( JNTU 2004 )

DADIIILY O} |11Hl!l}{ 1s P . 1

)

P(X=2)+P(x=3)+P(x=4)+P(x=$§)

h 5 children each how many would you expect

\11

Out of 800 families wit
LO Hﬂ | 4 & . i .
i) 3 boys (ii ) either 2 or 3 DOySR ( JNTU Sept. 2005)

atting a male child = Female child =

\ssume that the probability ol £ 1

X

B(x,n,p)= nCx P,an-

B L o D

There are 800 families.
The number of families having 3 boys.

"'"""'_-—Il-':-
e

12 16/

q

e
Wnsir

2« 800 = 250

B U RN SRR SR o aeme
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17 [ ¥ o f (
{ L 14 y 4 ;Jffj :; ”f“.
I I iy ()] Tehiinand ()
i ents are good in
'f M 24, Assume that 50% of all f'f'ﬂh"""rjng s 3 g;g"wj K
BPROBLIM 2 L | i X
- Determine the pruhahfﬂ“fﬁ that among | ng y
( : .

exacltly 10

i)

i) at least 10

lii) at most &

jv) at least 2 and al most 9 are good in mathematics.

{
v # P # i i & ' 'y " ,.1 r
.h}f:rf:n” J :';.F'F/ﬁ; () f,fr;'fa‘rif'f'_?f?:;‘ -‘-J“']",h? y A% ;‘:'rJ M

4 1= 15
) x = |()
.4 'f’(] £
]H(irj ](J'(J
Z ) Z )
n F(xzl0)=] ]"(X:-'-'«'U)"P(}::])"P(X:Z) ...... P(
(1Y™ (1\18 (118 '
' 2) ' 2) "2
= 40
1) I‘(xﬂHJ:-P(J{:(J)'l-li(x:l)+......P(x=8)

12020.07.14 21:36
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-y b H -+ ..I](-.,p-qn—-:*_}.nc

S ali-d
Pr Q"“'-'r..__ . n
W1 D e s,
ol . al ~n(n -
“1 P9 + ‘ Y ah-2 , 2. 00 -1){n-2) .
} - P~ q B —2 3 .n-3
; iy~ T N

A
{ i B §
i: AT , i
S EE B
'S (o ) pq™2 + (n = 1)(n - 2) i (n-1)...... 1
' p-q"3 + . -~

(p+g yn—1._ np f:.incep +q=1

L The mean of Binomial Distribution = n p-

F

e

ince of Binomial Distribution (JNTU 1999, 2000, 2002, 2007 Feb, April)

R

. - , >
arlance = 2 X< p( x ) — u¢

f 9 9
I nC p*F s

: 80 p‘q""‘[x(x—l)+x]—;13

1 '["1 \
-

| *;3n(ﬂ,pzq“‘3+">2p3q“‘3+...nCnmn—l\p“fin’C_\*_\p‘q““-p-

4
L

n 9| v ; B
=n(n-1)p* B AL g vhp 51
A=

[Sinceix'nC\p‘q““=p=npl

p+q)“‘:+ﬂp—":P2 =n(n-1)p~+np—-n-p-
(fp+q=ll

I

n(n-1)p=(

n? p2 — np2 + np - ng2=np(1-p) =0

i

f Binomial Distribution is npg.

Variance O

de of Binomial Distribution
e —

Mode is the value of x at which p ( x ) has maximuim val

. . ' ﬂ—l+
x successes among n trials is nC, P9

2020.07.14

The probability of getting

1:36
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Lt x be the mode of Binomial distrnibution
pixizpix+l)pixj2zpin-1)

pixiZpix+1)

' x )
“F,{H _— 8

e

pilx +_li

, F i |
nC pq
[ o i it FEANG
E 4 I I ) |

ST ) N ;
nl W
n(n-1)(......n - X) 1. qn—x-1 -.
,- " | X#1l 40-x~] = 2._..{}...._ L. p* ‘g .
pix+l)=nC p**'q (et P
| o
%) (a1 (n - K SR ok R
A+ Y LX r RoBLEM 2. 1
5 :

Wolutlion :

S tx¥*l)n . 1
(n-x)p | \

(x+1)g2(n-x)p

gx +q 2 np - px
pPx+gx 2 np-q
(p+gq)x2np-(1-p) | ;
xXZnp-1l+p ¢ |
X2(n+1)p-1

............ OBLEM 3,
Taking p(x)zp(x—-l)wcwillgeth(n+l)p _________
frum(l)and(2)(n+l)p—l$x$(n+l)p —d
Case (i): If (n+1)pisnot an integer, Mode is the integral part L
In this case the distribution is called unimodal. g

| ""it.

 202007.1421:87



mean = 4 = “p

: l]“gl

| ‘s _ o 3 16
dl‘-«llll"'lllll)ﬂ 1S Lﬂ- Vg
.

|7
‘n+1)p= —
Sl l1 4[1

) pis not an integer .. Integral partof (n+1)p 1e., 4 is the mode.

~r 2 binomial distribution mean = 6 and variance is 2. Find the probability
{WO Successes.
\Mean = n p =6, Variance npq = 2

Probability when x = 2

2\ (1Y 16
. (a‘) (5) P "3
BLEM 3. In a Binomial distribution mean = 4 and varianc
Binomial distribution.
;. thion : Mean = np =4

Variance npq = 2

I
L)
-

e is 2. Find the mode of

2 i : =]1-q~=
= £ nie i p
b 4 R
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ip =0 = npot an INtegel
Mode=(n+1)p=9" < MKA N

\tl‘df = 4
Me distribution Is aniModal

ow many times do you expectatl "

PROBLEM &.  Six dice are thrown 243 times. I -

to show a 5 or 6.

A
Solution : 10 =0, N = 24

I.'

: -y "y ‘I"L1 » !11‘: :‘l.‘l (1 lh
The probability p of getting

NL X d a l LA C 3
5 esi1s nC_
n{x)=pl obabil 11\ Ol g¢ tlil'l“ N SUCCESSES among n SUCCESS X

n(x22)=1- nC, p' ul”*--llL P q" l

N O

2) _l’;_} 1__3_[+3)=
" Lak) e il w Eh

K'a

4713  SF%
Expected number of dice = Np(x)=243. = . 158

: o
PROBLEM 5. If the probability of a defective bolt 1S = Find

-, I

(i) the mean
(ii) the variance for the distribution of defective bolts of “ﬁu

Solution : Mean = np q=1-p=—-, n=640

ng }J.=Mean— = R0

Variance = 640 X :81 =

¥
:

PROBLEM 6. The Mean of Binomial distribution is 3 and variance h%

(i) the value of n
ot
(iv) p(1<x<6) P
folsen: U Mkiagesing

Variance 02 = npq = 2 e

i Lry g !
PROBABILITY & STATISTICS e m; 2020 07 14 21 37
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17304 66-354+220-3%44+495 33 +72: 324+ 84 -3+ 101

o

243 + 972 + 1782 + 1980 + 1485 + 72 + 28 + 8 |

—p

V) p(1<x<6)=p(x=1)+p(x=2)+p(X=3)+p(x=4)+p(x=3)

P

(3 vl (- nel) @)
4 'th 2 4 4 3\ 4 4

A |
- 12(..,4 (Z)
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]

g . LAV AT %Y 11N lil\i‘”“\l 31 l"'.‘”".“”

e
o\
ol
LF
N
&
O
N
O
N

11 2 i |
i ' [ | |
l l\‘ ii
A '
L1
Rl ”lih }lll-!!l‘f-!%
\ ; 2 R
R MR j
\ L i, \ l l 'IH
\ \ Y i 1*\\1*!1: i *‘Iill
k!
' i i
\
" ; !
) Il“‘ l |‘ 1'” \
%
Y 1
kiq'l‘ l\ l\ll)(' Ij}
\

(aking each p into one fackor

-

| i W M
[I J (SINCE U=np) ~
| B

ha :Iul- ! \ l\ l
i - b w— } % l) X
x| “ n
[ ——_—
k& —
- — = ¢
C N R ,
-k
L P = 1
—_— ¥
— ™

X, ¥ ) whick is poisson distribution

o B AILLp )= P (X, u)

STamisvics




ME— p————— b;u.
k A m—t E
—
” |
|
Mode 1
e . ]
' the mean of Poisson distribution
L —— . . .ﬁ
LA M " 'EkL p.
g i -
. ¥ x——— = 2 X7 :
o 2 x =1 SRl

.. },14
— i"' - }.E._. e —
- r - | 2

= i Ew*e#:p.

r~ " .- . : - - '- ;
iL . The mean of Poisson distribution = L i

ro find the variance ?f Poisson dist{_‘ibutl'on

. e - Sy — S L

s G -Dexjn
= € L0 L x
X Ll %
AB]LITY ,
JLITY & STATISTICS
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e Distribution |
. —— \_‘_“_“
oc X=2

— W 2 M
N s
J-.=2LX—2

+E(X)

=" .,

= € H2'€“+].l=|.12+p_

Var (X)=02=E(X2)=(E(x)) = l2+pu-u2=p

. The variance of poisson distribution is L.

The Mean and Variance of Poisson distribution are equal.

':{ Mode of Poisson distribution : DS

ro find the mode of Poisson distribution.

_______..—_—-—-—-—-_—-—'—'———

We know that the mode is the value of x for which the probability p (x ) is maximum.

p(x)zp(x+1)andp(x)2p(x-—1)

Nowp(x)2p(x+1)

AR w2 g g

X+121
U

x+12 MU
X2 HU—1

: <
Similarly if we consider p (X y2p(x-1), wewillget XS}

nw—-1<xsH.

. | g
Case i:If pis an integer and p — 1 is also an integer, | and §
In this case Poisson distribution is bimodal.

T of
: . ihution is integral part
Case ii: If pis not an Integer, the mode of poisson distributio

L. In this case the distribution 18 called unimodal. .
,UTY & 8T ATISTICS 2020.07.14 21:39
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Solution :

PROBABILITY & STATISTICS

" PROBLEM 2.

% ¢ WORKED OUT PROBLEMS * &

i the probability that an individual sulffers a bad reaction s M 2
injection is <003, Find the probability that out of 1000 ind "
S H) more than or equal to 2 individuals §ii) None suffers Mml.
W=ap. n= 000, p= 003 n = 1000 x 003 =
i\ A = ‘

Probability that 3 suffers among 1000 isp (3, 3)

A l\
PLX, M ) = : "
x |

P { R 1) = L,‘ }I‘\ - .j Eix - ; (HQR) o :24[

i) p(x22)=1-p(x=0)-p(x=1l) 4
BLEM &

- P-T sl -8}

=1 -4 x(-0498 )
| —+1992
8008

i) }‘L\:ln—-lu{)?\zt 0498

i

i

o lulion

205 of the items of a factory are defective. The items are packad
is the probability that there will be

i) 2 defective items
ii) atleast three defective items
iii) 2 < defective items < 5 in a box of 100 items.

w=np; n= 100, p= probability of defective items
.
100
T 0" x 100 =2
) X=

= (4

2

P(3.2)=E: ; L-25-'L=2"e'2=2>(('*136)=-272

i) p(x23) = l—P(1=0)-P(K=l)"'P(Kn2) i3
. b~ .;. |
= I-EI_ZEI—E‘I%LHI-anI 9

i) p(2<x<S5)=p(x=3)+p (x=4)

by ._.1 y ﬁ]‘ i --fg
e Y e
:I"-J.."'..a‘ b, v

i ]
; Bl L Sl
RETRE L RE
oo R
W _ B gz I ERpr

3! 4! AR




i ——

il
J
L —

i
]
M

o

]

B
;H_]_"IL‘_‘

31 A
for a poisson variate 2p ( x -

P(X<3)

P(2<x<5)

P(x=23)

O0)=p(x=2). Find the probability that

bk -
1] ) = ---e £

X |

en that 2 X probability at x = 0 = probability at x = 2

I
]
b
PR
+
N
+
N
-+
w|
y oo
i
|5
]!
]
i
O
oo
@)

ra

* STATISTICS
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PROBLEM 5. If X is a poisson variate such thatp (x=1)=24p (X =
™ Find the probability p (x = 0)

WU
Solution : p(X, )= - xt’l

':||
P 4
i
1y
. F
. i
I'\-
L 'I.
A "
L

Giventhatp (x=1)=24p(x=3)

ol 6 1
e W e,

o
s

i
- — =5
" 2

e
p(x:O): Eu = £

I’ROBLEM 6. One fifth percent of the blades produced by a blade manufact

turnout to be defective. The blades are supplied in packets of l ),

distribution to calculate the approximate number of packet.s o

i) no defective blade
ii) one defective blade in a consignment of 10000.

| 1
Bolulion : p= probability of defective blades = e

n=10
B O s
£ 500 50 g

Assuming that X is a Poisson variate
with = 02

e px

K

p(x)=

1)  Probability of getting no defective blade is p(x=0)=¢

The number of packets containing no defective blam
10000 x -9802 = 9802 F g}

li) - Probability of getting one defective blade p (x = 1 )= St

Theonumber of packets which may contain one defe
196 x 10000 = ecuve
- M50 ).0; ,;1?4 21:40

PROBABILITY & STATISTICS B




Distribution l“

) S
- Rl L[ RRENCE FORMULA FOR THE POISSON DISTRIBUTION

e
i ——
-‘l-'-n-

we know that probability at any value of x when mean is given by i is

(X, H)= i;tl: = Poisson distribution

xﬁ_LH:i}“ u’”lz'ﬁ“*u“,u_ "

PN X + 1! x‘.x+lhp(x)(x+1)
ra\+l)=(xi1)P(X)
[he probability at x = x + 1 is T t ) times the probability at x.

r WORKED OUT PROBLEMS ¢ [l it
BM 16. If Xis a poisson variate suchthatp (x=0)=p(x=1)findp(x=0)and using
= ,ecurrence formula find the probabilities at x = 1,2,3,4 and 5.(JNTU 2004 S)

Given that probability at x = 0 = probability at x = 1

“:“Ep U=
p(x=0)=e"=¢ =368=p(x=1)
p(x+1)= (%)

p(x=2)= —=p(l)= — 368 = 184

p(5)= é b (4)=-00306
*. Probabilities at x = 0, 1, 2, 3, 4, 5 are -368, - 368, -184, ‘0613, 0153, 00306

] TY & STAT 131 ll‘

ISTICS

020.07.14 21:4C




((0)=200x-5435=109

f(1)=200xp(1)

n
T

= p(x)=—_f(x)

[{ix+1)=N-p(x+1)=
x + 1 X + 1

f{l)=06LF(0)=109x 6] =65 2 £ e

“2]=-?f(|)='305><65=20 T e

.

[(3)=3(2)= =25 nd . (NEEEH

]

—.6—If(3)=;6;!-x4=l

f{4)=
4) -

~2020.07.14 24:40° .



—— iy I T,

plutl‘ilautilali ]“

(ribution of typing mistakes comimiited by a typist Is given below

ming Lhe distribution to be poissou. - the expected frequencies
‘ 0 Wi 4 i

r(x)| 125 | 95 | 49 | 20 | 8 3

_i_.-,_;.-:ﬂ_};_.‘?j I X955 +2%x49+3%x20+4x8+ 5 %3
125 + 95 + 49 + 20 + 8 + 3 |

€ B . N=Zf(x)=300

Nxp(0)=N-e!=300x-368=1104,f(0)=£f(1)

: e
:_.;T:. “1-(}{-)*'r

1'.. _I
A T

i3 121104

& ) = —;— x 1104 = 332

e

_x i I = 184
[ ( = — 2)= = XDy 2 18

1 ]
f(4)= — :——X18'4=4.6
(4)=2f(3)=,

f(5)=-§f(4)=1

€Xpected frequencies are

e — —_— ————— 2 p S TR
_h ) 4 0 1 2 3 4 - 3




mean 3.

Solution : =3 p(x)= EH'UK

X !

P(x +1)=——p(x)

when x =0

p(0)=eM=¢e3=0498

3
P(1)==p(0)=3 x 0498 = 1494

p(2)=

N | W

P(1)=%(*1494)='2241

P(3)=2p(2)=p(2)=2241

p(4)=%p(3)=%(-2241):-1681

p(5)=§p<4)=-1009

The probabilities are

T T —

X

p(x)

Solution: Xf=N=100

PROBABILITY & STATISTICS

2020.07.14 21:40



gussEP P 3.3 THE NORMAL pISTRIBUTION

Intmductian -

ribution.
normal dislubulmn s the continuous dist

m variable X |

ctribut] > Hnuousrando .
The distribution of the con 53 e f:{

' A f de
where £ ( x ) is the density cunction. The graph of

continuous examples.

L% (1% FM%

AN

AN

=
£

fig. 3.1

examples of graphs of probability density functions.

A Probability density function is constructed so that the area v

bounded by the x axis is |, when computed over the range of x. The

x r
assumes the values between X, and X, 18 the shaded area in tM

X
“plx, <x <5X I f(x)dundthcmlarcaj
X1

OBABILITY & sTATISTICS ' LRSSy i i 2020 4 14- "

||



B
""".'-lln-n—u.‘____‘r

SSR——— R A Bies .
pution ! ———

e

wous random variable x s sid 10 have
"R

il rliunitmmm_ H s

|

v density function is defined o 1% nes VB |

h ;
e A constant or - - £1%e
pnvolves (WO parameters a and b, the con
: L) - |
1 that total area under the curve is unity AL E s determined by the
> 13]111‘ l'l' | -
x Jdx = | ~*-I C‘t‘} ) dx = |
. .
""[ !..._,,_..n_.f_l. - 7
b
’ dz = | dx = bdz
| e 2dz=1 since f ( 2 ) is even function.
’2
| { ‘1’." Pul b =1 '_
L J 24
dz
ol - % — =@
TIEL 2
0 &
[ R4 7 - (7 =
.:tb'“fl“‘J= 2Cb\[—n 7 -
\
% Bt
r 1 3 r-"' !l = 1'. 21
ICC Y e - vV n 4
¥ \ 2 l
R
/2n:c b= 2
l
n#= E
|
C =
\ 21 b
(20 )
[(X )= ,ld_ ‘E"t‘h in (
9.




O find the mean | (JNTU
| r A'HI
p=| xf(x)dx= S B
2nt b
i D
= (bz+a)e’dz

:?21tb

Put 28 =7 dx =bdz x=bz+a

w— CNC

o

5

|

2 p
1 otl z%az+ea | #Ta2)

y _a (| &7 dz= Y= above integration)

" i 2 o

-. u = a mean of normal distribution.
To find the variance 62 of the normal distribution.

o (x-u)zf(x)dx=7-21;—b (x-p)?
. " o) ‘;' X - |
Em b ol dZ'b PUt b
| i
2 5 2
;]211

PROBABILITY l .G!A""l_'ll‘l'l“



Distributian ﬁi“

l
1 "lif ilt 4 y *"t
] .
n-1l= <, N 5
L v(n+1)=ny(n)
-y -
1 ) ’
. 11 “ii n
. > )

rdd devialion O = D

Jllj{J

 srobability density function of the normal

: 2\
T.:."._i“-*“ 15 l { X J"‘ ""'r—ﬂ#"' C

F =
Jy <« 0O

Mhe graph of p-d-f of normal distribution 15

= |y
Fig 3.2




] L
Mode of Normal Distributioll : : . -

Mode is the value of x for which f ( x) iS maximum.
~f'(x)=0andf"(x)=—VvEM that value of Xx.

Q

i)
= (0 when x = u since € = 0

, | ] - i €
P ix )= | "ol (x l-‘-] e 3o - e
V 2T C

f (x)ismaximumatx =J

| .. W 1s the mode of normal distribution. I

Median of normal distribution (JNTU 2004 S,

M
Suppose M is the median of normal distribution then J f(x)dx =

—_—

PFROBABILITY & STATISTICS ' ﬂ
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ot ' 4 .1 1‘]’2
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e

R ol : i o
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Distribution "‘

2
g7 dz (by symmetry)

0
if[ f(x)dx=0,then a=b
d

‘__-—

& Point : :
¢ 1S of inflexion of normal curve

The points of inflexion the values of x for which
(X)=0and ™ (x)#0

2
~—— o

L"' p—
LiTY E o
STLT;S'HCS 141 |l|

2020.07.14 21:42

o = 2
' X ) Can be written as f(x) 1 —-[ u)
o




i T

‘ _-if"'_"'HI-F“'-F-'-" = e

.-‘qv.-hllll_'_
— __,_-.—n—--.-..--n-I'-l"'-.-l.-ll"'-""‘"-"""-""'I

(see mode of wimal distribution )

- -“i! =0

s & Huhl‘llt p
. ;liﬂ
’
| , Lhad ) &
. . ;
™ (x ) I(_: 2(x - 1) b (x = W) : ‘
0
f“‘\'&hl"l “ = O Ve § glvcnb)fx.—u=o

I'he points of inflexion

Area Property (T Normal Probability Integral )

tion
If probability density function as normal distribu

I.p?
l 5(n):N(u‘02)

L
P . iy e t

),

i1 11 =pand X =X, 15
The probability thal andom value of X will he between X =l (18 gy

by

X1 X

i %

p(u‘:x-::xl):' f(X)dX=mJC
"

i

X, =@
Tl - =Zix—u=02,dx=GleimitsareOloZlwhccm|=—L;—

z e,
: J erZ:I 0(z)dz
0

2 |
where ¢ (z)= le-; &7 is the probability function of standard nom §

variate. The definite integral [ ®(z)dzis known as normal probahlw _.'

and gives the area under standard normal curve between the m'dmm -. |
z=1,. These areas have been tabulated for different values of Z,atir als ¢

PROBABILITY & STATISTICS N w
2020.07.14 21:42
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i Distribution “

Aetics of "‘"“‘al dl&tﬂbutﬂ (JNTU 2004)

~ median and mode for normal distribution are identical

e is smooth, regular, bell-shaped and symmetrical about the line

-

cethecurvey=f(x)= - ey does not have the odd powers

tinate of the curve decreases rapidly as | x | increases, the maximum

!

inate al X = IS BIVEN by Ymaz ™ m and the curve is unimodal.

. curve extends from = o= 10 e

i
i

hecomes larger, the ordinate y decreases i.e., the curve spreads out more
flattered at the top. On the other hand when o becomes smaller y increases
- d the curve becomes more peaked.

by

Total ared under the curve above x axis from — o< 10 o= 1§ unity.

0.
s rea of normal curve between
g and p + 0 is 68:27%
O=-)
Normal Curve
e ——————
fig. 3.3

% Area between w-2cand p+201s 95-45%
" Area between - 30 and p + 30 1S 99-73%
10,

| mﬂl 10
The area bounded by the curve with x — axis and any W"_M
. the probability for the interval marked as x axis by the w_‘l e

S . g : . ~
: b . y, 1. | C r"; 1 -‘I} v | R4
it & 51 Seall 45 2 |
.' - '-: ' o o .. Bl ol ] ! ¥
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NOTmE  SISTIDUDION DAEVE & Ve MpOoTant
i | : E"
% Mos o te dumiboions GCCUTING I Practics example
= I n‘alﬂ I - TIEN LA

~ T cnur meon of small sampie 0518 Dased on the TuNGRMEEES
v (i DRFeR poplLauon: from wiuch the sampics have becn N

e GISITIDEUDT -

1
L e

o =
-

- b o o : l-

_ g . oLl g o
4 Tmcer o seorme curves Can be apphedio the graduation of € .

&
st

 Jas "1':-_=1_,-'HF:-_-;]_--

=
':":'.""h o

..

o 'I:r ..."-' k] '.'.I .'- '-..-'-":.‘ .: g "';-: g
r A rh--‘lﬁ"q"" n?}#ﬂ#%
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Distribution "l

ir lz| €* dz dx = odz

k dia :2 ’
” f |z| €* dz since|z] &7 is even
d LR ,{J]

;U ’ El dt = \/_2._ o) (_El )m—' ii =t zdz=dt
Bty | 0 2

U
4 .
| —0 = —0 (approximately)
o s
L WORKED OUT PROBLEMS 0 0000000000

If X is a normal variate with mean 30 and standard deviation 5. Find the

probabilities that
i) 26 X 40 and

ii) X 45 (JNTU 2000, 2007 April)
i) L == g “'
o
L= mean = 30
O = standard deviation = 5
X, - W
2= L X, =26
o
20 ~
21 = 30 = — -8
S
, =B
2, = -2 , X, = 40
o
LIy
| " sT""T'STII:S 148 II

2020.07.14 21:42




40 - 30

ql

o EhEXSM)):pI—*BEZEZ)
p(-8<2z252)=Area EABCDE
= Area EOCDE + Area OABCO
=p(-8<€250)+p(0<s2=2)
=p(0<z<-8)+p(0<z<2)by symmetry
= 2881 + ‘4772 = 7653 (from tables)
W X245

0 .
e eM 4

X e

p(X245)=p(z23)shaded protion
inthe: curve = Area OCBD - Area OABCO .
= ‘5-Area(z=3) folution *
R
= +5--4987 =-0013 .
S p(X245)=-0013

Z

PROBLEM 2. Find the probability that a random variable having the standard nomy
distribution will take on a value between -87 and 1-28 (JNTU 2001)

lion : Z = -87, Z, = 1-28

| p(-87<z2<128)

p(atz=128)-p(at22:87) (from tables)
= 8997 - -8078 = -0919

" PROBLEM 3. Find the probability between x = 15 and 60. Given that Mean Ji = 40
standard deviation = 10.

dolution : | = Mean = 40

o = Standard deviation = 10

K1=15;Z=x-“’

1 o
i e L L s
Llas o T TR e T
T T
i E- I Tl
Ll

\
14 21:43%
3 Uiy

M 3‘5 i ___1-_;,5."3:; -
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' =

area EOCDE + Area OABCO
-25s2s0)+p(0=sz2<2)

{1 ui: J zﬂ
< z2s20)+pli=2 = 2 ) by symmetry

4938 + 4772 =-9710

4. Given thal the mean heights of students in a class is 158 cms with standard
" deviation of 20 cms. Find how many students heights lie between 150 cms and
| 70 cms if there are 100 students in the class.

u = Mean = 158 cms

7 = standard deviation = 20 cms

Probability of students whose heights lie between 150 cms and 170 cms
=p (150 <X < 170)

X, = 150, Xy = 170

. = OIS
’ 20 5
p(I1IS0<x<170)=p(-4sz2=<0) E A
= Area EOABCDE -4
= Area EOCDE + OABCO fig. 3.6
=p(-4<z2<0)+p(0sz2s0)
=p(0<z<-4)+p(0 =<z < -6) by symmetry

= 1554 + -2257 = -3811

No. of students whose height lie between 150 cms and 170 cms

= probability x total no. of students
= 38 x 100 = 38 (Number of people should be integers ) |

e 2 M
30y o 1 i
S .

Y & 8TanisTics




-l"'_J'

For Ic
| =-§-:1= 4 Area OACD="-4

. 3 '-’_ 1* "
when the area is post 4 Z=1-28

lowest 10% the area is -1 when the area’s

The area = -9 when area -45,Z = 1-64,

'..\...m

| 9
F 1 .4 w w4 —1_|- 1
M 't"-'-umz-.t}-r.

)

PROBLEM 19. Suppose the weights of 800 male students are normally dj
with mean i = 140 pounds and standard deviation 10 pour

number of students whose weights are !

i) Between 138 and 148 pounds
ii) more than 152 pounds ( JNTU 2006 )

1

Solutiom : The mean of the normal distribution p = 140

.J.:J.trt-al

*— 1 L]
. moas orfTarmaiaar '.l "'":"!I -:*1-'.5 — IO
i ::'yr.... : ¥ LG LASE : .

i~
"

N
L
i
il
00

-

=P(-2<2=<0)+P(0sz2<-8) %
=-0793 + 2881 =- 3674 .
The number of students whose weights lie between 138 and 148 is 367 ¢

I

SEEESE ) P> 3.4 THE NORMAL APPROXIMATION TO THE BINOMIAL DISTRI

The normal distribution can be used to approximate the binomial dist ib

Suppose the number of successes ranges from X, lox 1.e., we wsﬂ

the probability x = X, 10X =x .

2

A,
' ) n—x
- 3 nClp (1-p)

J'

P"ROBABILITY 6 STATISTICS

~2020.07.14 21:43




n s large for any class x the real cluse interval je (}n | !
. l . — A r 1 p-

. L
J
-

Therefore for x to ne in (X, x,, ) we have o consider ( b Wiy i
: R . A @ EJ

: |
\1-;hnpdndz X2+-2~-—np
NGIG &y = Jr._._.__._.
" v NPq 2 1/npq
Z|

£2

TS € WORKED OUT PROBLEMS @ oS
If p is probability of getting head in tossing a coin and a coin is tossed 12 times
find p (3 <x<6 ) using
i) binomial distribution
ii) Normal distribution.
i) n= 12 = number of tnals

: ]
p = probability of getting a success = =

p(3<x<6)=p(x=3)+p(x=4)+p(x=5)+p(x=6)

1 12 ! 12 1 12 i 1 12
12C3 (-2—) +12C4(5] +12C5 (—2-) + 6('5)

12 2431
ot 2481 _ ¢
i (E) (220 +495+792+924) = ——
ii) using normal distribution
C
!

Mean=p=np = 12 X —--6

\/'—_ 19 | ﬁ—]73

3 .k
L. = ; il 25-6 =—2'02
| 1.73 1.73

2020.07.14 21:Z




Solution :

L
MMMM

- L >
p(isxs6)=plz, SzSzzlr-p(—Z-OZ*-zS 29) qu
« Arca EABCDE = Area OABCO + OCDEO !
=p(-2 02<2<0)+p(0sz=-29)
=p(0$z$2'02)+p(0515'29) Q0=
=-4782 + 1141 =-5923 4
Find the probability of getting 1 or 4 or 5 or 6 in throwing a
among 9 trials using
i) binomial distribution
ii) normal distribution.
. : : . 1
I) p=probability of getting 1 or4or50r6in throwingadie = - + %
n = number of trials =9
!
oS ~-gna
p(S£X£7)=p(x=5)+p(X=6)+p(X=7)
s, (2)(3) s (3(5) = () ()
=55 (3) (5) +5c(3) (5) +5&(3) (3
55 -6 a1 S
= 126 - ':F" + 84 - 3—9 + 36 - -3? = ;; ( 126 + 168 +
ii) using normal distribution .__:_ﬁfi
C |
p=np=9- == = LOBLEM 4,
4 ﬁa*
= \npq b 8 =
e npq = P '\/—2 = 141 ’#ﬂ?f‘
I _.
T3 T tdes “ — ion ;
y S —_L - - R .1 ’ :
i o 1.4l 1-:07 o
; . S e |
e -107 O
e -y & 7-5—6=107
o 1-41
Probability (45<x <7:5)
=p(-107<z2<107)

= p(Oszilm}-l-p( Il-m'ﬁn

=p(0<z2<107 }+ﬂ(ﬂ§z$l s
- 2p ( a s g ﬂ l‘m ’q au i -
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oo Distribution “
-~ards are drawn from

a deck of 52 Cards. Find

s diamonds u.ﬁing normal distribution. e Prﬂbab“"y ofgetung
hility of getting a diamond from 5?2 cards = 13 &8 n=10
v OB gt
| _ 5.
4
o
10-—-— =137
\ 8 -
TS
- =—73
& |-37
R 5-5§-2:5
— = 219
o 1-37

(2, €252,)=p(-"7135252'19)
ea EABCDE = p (OABCO) +p ( OCDEO)
= p(—"73£2S0)+ (OS2 =200
= p(0<2<73)+p(0525219)

= 2673 + -4857 =+7530

M 4. Find the probability of getting an even number on face 3 to 5 times in throwing
10 dice. using

(i) binomial distribution

(ii) normal distribution.

o . . .. : BOD e
p = probability of getting even number on face in throwing adie = A

N =10 = no. of trials
P(3‘Ex£5)=p(x=3)+p(x=4)+p(x=5)

-10c, (1) 13 Ly 210+252)- [ 25 | = ==
3(5J +10C4(5) “0(:5(‘2‘) WAL A 510 |~ 1024
= -5683
) p=npaioxt il
2
i
2 \E- = 1-58
,ITYESTATISTICS | -f.:
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A

p(z,S252,)=Arca EABCDE
- Area FOCDE + Area OABCO
= p(-l-585250)+p(052_€-32)

=p(0<2<158)+p(0s2532)

AN

= 4429 + 1255 = 5684 =-158 O 2
Fitting a normal curve

To find Expected frequencies : fig. 3.33
Area Method :

1) If an interval lies between X, and X« Find the values of s

X, — W Ky~
" l L5
variates z, and z, by z; = ==, S g

O 0]

2)  From the table of area under the normal curve, find the area bet |
z=1, e
Multiplying the area by N where N = 2 f. we getthe expec

@il ¢ WORKED OUT PROBLEMS * il
. Fit a normal curve and find the expected frequencies.

am [ 75-109] 05159 135-169] 163 199] 15229
nnnnn _

.....
Shw b ANy b bad
R o T

b
1- ...........

1.
fion : N=90 p=Mean=1813,0=628 _ X~
L [735105 |12 [ STe9£(-121)] 069
105 — 135 -121-(--74) E
135 - 165 ~ 78 af <708 )
16:5 - 19-5 -+26 - 22
i 19-5 - 22:5 =
: 22-5-255 1-1:16 |
ilnnmurv & STATISTICS Ty I *2.29 07 Yag )



S

7 normal curve and find the expected frequencies

l 1

8 ; 8-57 | 8.56 | 8.55 | 8-54 | 8-53| 8-52
| k
I

8-60 8-59 | 8-5
4

e e

e

=856, e=0177, N=42

‘; | -_.(.'jlm;.;ss-lnlf-‘ﬁ’ﬁl | (2,,2,) Area ¢Expecte(;
B Frequency
8-605 — 8595 | 2 2:54 - 197 ‘0189 ‘19
38-595 — 8-:585 | 3 1-97 — 1-42 ‘0534 224
8-585-8:575 | 4 1-42 — -8 1341 563
-575-8:565 | 9 -8 — 28 1778 o
5658555 | 10 | 28— (—-28) 2202 9:5

s | 8555-8545 |8 | =28 = (—-8){ 1798 | 95
54 | 8545-8535 |4 | =8 (1N R

8:33 8-535-8525 | | _1-2=(=197) ] I 2:24
; |
352 | 8525-8515 | 1 L =ASEEl =S 0189 79

s R R sREEEHRR LT
iﬂikﬂ%!;;irr%l.. RIS

K

Bbd BBt M EVTEN R R AR L R L R A S
: - '."".I:E"'*'*14't!i:"ti:."EEE;'E:EEEEEEH":Ef‘l_{i!!}! 1T :
frash :.".'"‘l'.':'i"}‘r.'r?t.'f!'!“r'l."*r‘!""-"1'{"!1. siigrH '

Five cards are drawn from a pack of 52 cards. Find the probability i) there are 2 spades

( ( 5 )
1) > 23 _ 270 3
= Jspades iii) None is a spade k'—4-5—- 1 1-34 ;-5- |
\ i

l ; : -
" family of four children each find the probability that i) all are boys 1) only one boy
16’48

In
t: | v -m
i “ove Problem find the number of families having 1) all are boys i1) only one boy

i hei i
OYs 1 there are 1000 a5 . ’
gy families in a village

“TATigsTicg



