If a variable X can assume a
discrete set of values X;, X, , «.eee y X« With
respective probabilities p,, P, 5 ... » P
where

Pyt Pyt .. tp =1,

we say that a discrete probability
distribution for X.



Consider, Two dice are thrown




Let X be the sum of score on the dice

P, =P(x =k)
PZ=%, })3239 P4=i, ])Szi’ p6:i
36 36 36 36




[ =1
36
p(x) = 133;J . §=8,9,10,11,12

0 , otherwise

SIS RE PR




2 34 5 6 7 8 9 101112



( mean , average )

E(X)=> p;.x

Jj=1

E(BX+5)= Zk p,-(3x, +5)

j=1



Expected number of the sum of score

1 2 1

E(X )= —x2 +—x3+ ... + — x12
36 36 36
EXQYZ):—E—X22+~2—X32+ ....... —I——l—x122
36 36 36
1 2 1

E(X?)=—x2" +—x3°+...... +— x12?
36 36 36



a and b are constant.

* E(a)=a

* F(aX)=aE(X)
*E(aX+b)=aE(X)+5b
FE[f(tg(0)]=E[/f(x0) ]+ E[g(x)]

eg, E(3X+5)=3E(X)+5



Expected number of getting 7 in 300 times.

Expected number of getting 7 in 300 times

:i><300 = 50

36



Variance

Var(X)=E(X -X )
Var( X )= E(xz) - {E(x)}2

Note E(x°)= {E(x)}

Standard deviation

o =+Var(x) Var(x)= o

o =\E(x) - [E(x)]



a and b are constant.

* Var (a)= 0

* Var (a X )= a’Var (X)

* Var (a X+ b)=a’Var (X))

*Var [f(x) g ()] =Var [ f(x) |+ Var [g(x)]

eg , Var (3 X+ 5)=9Var (X)



X12/3|4 /5|67 |8|9 (101112
PX) | 1 [ 2 |3 [4 |5 | 615 4 301 2 |
36 | 36 |36 |36 |36 | 36 |36 |36 |36 | 36 |36
Fx)l 1| 3 |6 [10 |15 21 26 |30 |33 | 35 | 36
36 | 36 |36 |36 |36 | 36 |36 [36 |36 | 36 | 36




Cumulative Graph
(X))

35
36
33
36

30
36

26
36

21
36

15

36

10
36
6
36

3
36
36

2 34 5 6 7 8 9 10 1112



Cumulative Graph
(X))

35
36

33
36 I

30
36

26
36

21
36

15

36

10
36

6
36

3
36
36

2 34 5 6 7 8 9 10 1112



The median splits the area under the
curve y=f(x) into two halves. So If
the value of the median I1s m,

P(as< x< m) =%:0.5

1
e, F(m)=7



Pg 75 . EX (4.1) No. 1

If X Is the random variable showing the number of
boy in families with three children construct a table
showing the probability distribution of X.



Pg75.EX(4.1)No.1
X be the numbers of boys in family with three children
Re=10,1.2,3)  P(h)=7  P(g)=5

P(g,8.8) = txlxl=1 |
P(gagab)_% % %—% ]D(_)C:O):g

_1 1.1 1
P(gabag) 151515_? P(x:l):é+é+é:
P(g.b,b)=txlxl o] a8
P(bagag)_% % %_% P(x:2):§+§+§_
Rt

Px:3 = —

P(b,b,b)=1x % %_%



B =re=0="G (3] (3) =5
R=re=n="alf) (1) =3
h=re=="al ) (5] <3
B =r(=3="6{3) (3] =

X 0 1 2 3

2% 1 3 3 1

8 8 ] 3

F(X) T 4 7 g

8 8 ] 2




Probability Graph

p(x)
3

8

o0 | =




The expected number of boy

E(X)= l><O+§><1+§><2+l><3:£:E
8 8 8 8 § 2

E(X2)= l><02+§><12-|—§><22—|—l><32:%:3
3 3 3 8 3

Var(X)=E(X*)-[E(X)P

_3_[ ] -3-2-3

3
S tandard deviation,oc = \/ Var(X) = g




Pg 76 . EX (4.1) No. 3

Three marbles are draw without replacement from an urn
containing 4 red and 6 white marbles. If X is a random
variable which denotes the total number of red marbles

drawn,
X be the number of red

R, = {0,1,2,3} W =White marble R =Red marble

P(W,W,W):%x%x%:% P(R,W,W):%xgx%:
P(W,W,R)=S5x2x2 =2 P(R,W,R)=7x0x3 =
POFRI = g =5y PRI = i

6 4.3 _ 3 P(R,R,R) = 2x3x2 =
POVLRR) =35797% =30 RR) = 157297% =



R)szxzoyzﬁj

B = P(x= 1)——+3—O+

5

_ 15

30

g_mxzy—+%+——%
%=PU:M=§;
X 0 1 2 3
P(X) 5 15 9 1
30 30 30 30
F(X) S 20 2 30
30 30 30 ﬁ




Probability Graph

p(x)




The expected number of red marbles

E(X)= i><0-|—1—5><1+i><2-|—L><3:§:g
30 30 30 30 30 5

E(X2)=i><02+1—5x12+ix22+ix32=@=2
30 30 30 30 30

Var(X)=E(X*)-[E(X)P

\ 14
S tan dard deviation,o = \/ Var(X) = ?



Page 75, Ex(4.1) No.4

Consider, Two tetrahedral are thrown

)



Let X be the sum of score

P, = P(x =k)
3
2 5 p=-—— p=-"p-=
- p== p==F 6 7
256 976 BT 16 16
X | 2 3 4 5 6 !/ 8
P(X) | 1 2 3 - 3| 2 1

16

16

16

16

16

16

16

13

16

15
16

16
16




Pg 77, Ex4.2 ,No.1

If a man purchases a raffle ticket, he can win a prize of
$5000 or a second prize of $2000 with probability 0.001 and
0.003. What should be a fair price to pay for ticket?

Fair price to pay for ticket

= 0.001 x 5000 + 0.003 x 2000 + 0.996 x0 =119%

Pg 77, Ex4.2,N0.2

In a given business venture a man can make a profit of
$300 with probability 0.6 or take a loss of 100 with
probability 0.4. Determine his expectation.

His expectation = 0.6x300 + 0.4x(-100) = 140



Pg 77, Ex4.2 ,No. 3

Find(a) E(X),(b)E(X?),and (c) E[(X_y)ﬂ for
following probability.

X 8 12 16 20 pL

E(X):%x8+%x12+§xl6+ix20+$><24



E(X):%x8+%><12+§><16+%><20+$x24

E(X)=1+2+6+5+2=16

E(X2)=l><82+1><122+§><162+1><202+l><242
8 6 8 4 12

E(X?)=8+24+96+100+ 48 =276

E(X - X)? = [+(8-16 )2 + L2 ~16)7 + L (20 ~16)7? + 124 ~16)?%]

E[(X—}_()Z]:8+§+4+%:20



Pg 77, Ex4.2 ,No.4

A bag contains two white balls and three black balls. Four
persons A,B,C,D in the order named each draws one balls
and does not replace it. The first to draw a white ball
receives $10. Determine their expectations.

: 2
Expectation of A =§><10

: 3 2
Expectation of B =§XZ><10

: 3 2 2
Expectation of C =—-x—x—=x10
5 4 3

: 3 21 2
Expectation of D =—-x—x—x—=x10
5 4 3 2



Pg 79, Ex4.3 ,No0.2

Two discs are draw, without replacement, for a box containing
3 red discs and 4 white discs. The discs are drawn at
random. If X is the random variable ‘the number for red
discs drawn’,find (a) E (X)), (b ) the standard deviation of

X.
X be the number of red

R, ={0,1,2} W =White dic R =Red dic
:é ;:l P :P :k
P(R,R)=5x2 = K =P(x=k)
_ 34 0 _Z
P(R,W) e = Py =
_4,3_2 2 g
4,3 _2 1
P(W,W) o Xe == P2—7



X 0

=
N

P(X)

<o [

2
7
F(X) 2
7

E(X)z%x0+$xl+%x2 _ g

E(X2)=%><O2 +i><12 —I—l><22: &
7 7 7 7

2
Var(X) = E(Xz) = [E(X)]2 :2_{§}

7
20 245
7

_56-36 20
49 49

=, —

49



Pg 79, Ex4.3 ,N0.3

The discrete random variable X has probability distribution
shown below.

X 1 2 3 4

P(X) 1/8 1/4 1/4

Verify that Var (2 X +3)=4Var (X)



8 8 4 4 8 8
E[2X+3]:2E[X]+3:2x%+3=%

E [(2)( +3)? ]: E[4X2 +12 X +9J:4E[X2J+12E[X]+9 :4x% +12 x%+9

57 +57 +18 132

= 66

2 2
2 456 — 361 95
o 2 _ 2_57 ]9 — ]
Var [X |= E[X"]-[E(X)] —?—(?) 64 64

95 95
” -

4Var [X |=4x ===
64 16

16 16

2
31 1056 — 961 95
Var [2X+3]=E[(2X+3)2]—[E(2X+3)]2=66—[TJ = -

Var [2X +3]=4Var [X]



Pg 79 . EX (4.4) No. 1

Fine the cumulative distribution function for the ramdom
variable where X iIs the score on an unbiased die.

X be the number of score
R.=1{1,2,3,4,5,6}

1 | | 1
(+=D 6 ( ) 6 ( ) 6 6
1 ] .
P(x=5)=— P(x=6)=— F(X=i=— ,i=123,456
(x=5) - (x=6) . .
X| 12 |3|4]5]|6
PO L o Ll
6 | 6 | 6 | 6 | 6 | §
Fxy| L | 2 | 3 413 | 6
6 6 16 | 6 6




Pg 80, Ex4.4 \No.3

For a discrete random variable X the cumulative distribution
function F (X)) is

0.32 0.67

Find (a)P(X=3), (b)P(X>2)
X112 ]3|4/|5

F(X)

0.2 (0.32 |0.671 09| 1

PX)1 0.2 [0.12 0.35]0.23 | 0.1

(a) P(x=3)=035 (b)) P(x>2)=0.68



n = number of trials
p = probability of success in any single trial of n trials.

g =1-P =probability of failure in any single trial of n trials.
X = number of success In n trials.
n—X =number of failure in n trials.

P(x=k)="C, p* q" % , wherek=0,1,2,....n

This discrete probability distribution is often called the
binomial distribution since for X=0,1,2,..... ,n it
corresponds to successive terms in the binomial expansion

(p+)" ="Cop’ q" Y+ "Cip "+ +"Cy P g



Some Properties Binomial Distribution

w=E(X)=np

Var(X)=npq

Stan dard deviation, c = \/Var (X) =4/npq
E(n —-Xx)=ngq

Var(n - x) =npq



Pg 84, No.10

An ordinary die Is thrown seven times. Find the
probability of (1)obtaining exactly three six.

(11 )obtain at most three six (iii) obtain exactly three
not six( Iv) obtain more than five time not six

(v) expectation of getting six (vi) standard deviation

n = the numbers of thrown the die
p = the probability of getting six in any single thrown
q = the probability of not getting six in any single thrown

X = the numbers of times of getting six In n trials
n—x =the numbers of times of not getting six In n trials

. s
n= I):g q 6



P, =P(x=k)="C, p¥ q" ¥ .k=0123....
(1) obtain exactly three six
| 5
P(x=3)="C3p’ q" = "C3 ()7 ()

7x6x5
 3x2

()()

=35 é)')’ )"



(11) obtain at most three six
P(x<3)=P(x=0)+P(x=1)+P(x=2)+P(x=3)

=7cy p"q” *7C p'a® +7C pP ¢’ TG p

T%x6
(0 Y T O+ k()
7><6><5
I (O

_ BN 1 5 | 5 1 5
(6) + 7 () () + 21 ()" () +35x ()7 (o



(111 ) obtain exactly three not 6

P(7—x=3)=P(x=4>=7c4rﬂcf::7c4(é»4c§f

 7X6X5
3x2x1

14 23
()

1 8}
=35( )" ()



(1v ) obtain more than five time not six
P(7-x>5)=P(x<2)=P(x=0)+P(x=1)
_ 7CO po q7 +7C1 pl q6
NN Ly 5
() () +Tx () ()

_ 27 BVLEPRIN:
=) 7))



(v ) expectation of getting Six

w=E(X)=np

1 7
= E(X)=7Tx—=—
p=E(X) Py

(vi)Stan dard deviation, ¢ = \/Var (X) =./npq

C = \/7><l><§
6 6

35

c = —



The probability that a pen drawn at random from a
box of pens Is defective is 0.1. If a sample of 6
pens is taken, find the probability that (1) no
defective pen (11)5 or 6 defective pens (1ii) less
than 3 defective pen (iv) expectation of defective

(v ) expectative of non defective (vi) variance
n = the numbers of pens

p = the probability of getting defective pen In any
single pen.

g = the probability of getting non defective pen In
any single pen.

X = the no. of getting defective pen In 6 pen.

n—Xx = the no. of getting non defective pen In 6 pen.




n=>6 p=0.1 q=20.9
_ _ _n k n-k _
P, = P(x=k)="C p¥ q K=0123. n

(i) P(x=0)=°Cy p? q® =1x(0.0° (0.9)° = (0.9)°
(ii) P(x=5o0r6)=P(x=5)+P(x=6)
=°Cs p°q'  +°C¢ p° ¢’
=°C, p’q' +°Cy p° ¢’
= 6% (0.1)° (0.9)! +1x(0.1)° (0.9)°

= 6% (0.1)° (0.9) + (0.1)°



(iii) P(X<3)=P(X=0)+P(X=1)+P(X=2)

6 0 6
="Cop"a” +°Ci p' @’ +°C, p? g

%5 (0.2 (0.9)*
2x1

—1x (0. (0.9)% +6x (0.)! (0.9)° +

=(0.9)° 4 6x (0.1)(0.9)° +15x (0.1)* (0.9)*

u = E(defective) = 6x0.1=0.6

uw = E(non defective) = 6x0.9=5.4

Variance = npq = 6x(0.1) (0.9) = 0.54

o = 4054



The probability that a person serves a company A is 0.6. Find
the probability that in a randomly selected sample of 8
labourers there are (1) exactly 3 who serve company A. (i)
more than 5 who serve company A. (iii)less than 2 who does
not serve company A (iv)expectation of serve company A
(v)standard deviation

n = the numbers of labourers
P = the probability of serve copany A in any single person

g = the probability of not serve copany A in any single person
X = the numbers of person who serve company Ain n labourers

n—X = the numbers of person who do not serve company Ain n

labourers



n=_ p:O-6

q=04

(1) exactly 3 person who serve company A

P(x=3)="3C; p> ¢° = 8C5 (0.6) (0.4)

- 8xTx6

3 5
= S0 (0:6)° (04)

=56 (0.6) (0.4)



(11) more than 5 who serve company A

P(x>5)=P(x=6)+P(x=7)+P(x=8)

=%Ce p°q* +°C; p'q +°Cgp°q’

¢, p°q® +%Cp'd +C P

8x7
2x]

% (0.6)° (0.4)% +8x (0.6)7 (0.4) *1x(0.6)° (0.4)"

=28%(0.6)° (0.4)* +8x(0.6)" (0.4) +(0.6)°



(111) less than 2 who does not serve company A

P(8—x<2)=P(x>6)=P(x=7)+P(x=8)
=%C; p" q'+%C p* ¢°

=°C; p’ q'+°Co p° ¢’

=8(0.6)" (0.4)" +1x(0.6)% (0.4)°

=8(0.6) (0.4)+ (0.6)°



(1v ) expectation of serve company A

w=E(X)=np

uw=E(X)=8x0.6 =438

Stan dard deviation, ¢ = \/Var (X) =4/npq

G = +/8x 0.6x0.4



Pg 84, No.14

In a group of people the expected number who wear glasses
IS 2 and the variance 1s 1.6. Find the probability that (1) a
person chosen at random from the group wear glasses, (1i) 6
people In a group wear glasses.

n = the numbers of people In a group
p = the probability of wear glasses In single person

q = the probability of not wear glasses In single person

X = the no. of persons who wear glasses In a group

n—Xx =the no. of person who does not wear glasses In a

group
n=n P=P q=( E(X) =np=2 6=npq = 1.6



E(X)=np=2
np=2 (1)

Var(X)= npq=1.6

npq =1.6 (2)

—Pa ~ 038
np

q = 0.8

ptq =1

p+08 =1
p = 0.2

eq(2)+eq(l) =

The probability that a person chosen at random from the
group wear glasses is 0.2



(i) P(X=6) = 10c( p6 g

_ 10x9%x8x 7x 5 ><4>< (0.2)6 (0.8)4
6x5x4x3x2x1

= 210% (0.2)% (0.8)*



(iii) P(7-x=3)=P(X=4)="C4p* ¢’ = 'Cy4 (é)“ (%)3

~ TX6X5
3x2x]

L4 5.3
(6) (6)

1 5
::35(6)4(6)3



Pg 83, No.3

In a multiple choice test there are 10 questions and for each
guestion there i1s a choice of 4 answers, only one of which Is
correct. If a student guesses at each of the answers, find the
probability that he gers(a) no correct (b) more than 7
correct (c) more than 2 correct.

n = the numbers of guestions

= the probability of correct in any single question

P
g = the probability of Incorrect in any single question
X

= the no. of correct answers In n guestions.
n—x =the no. of Incorrect answers in n questions

n=10 p=7 q=>



n=10 p:Z
(1) no correct

10
P(x=0)='2Co p’ q'° =(2)

(11) more than 7 correct
P(x>7)=P(x=8)+P(x=9)+P(x=10)

iy IOC8 p8 q2 n IOC9 p9q+10C10 pl() qO

Sas(L PGP w0l PG+ ()

_45(4) A +10(4) 7 + A
(1i1) more than 2 correct

P(X>2)= 1—{P(X<2}=1-{P(X=0)+P(X =1)+P(X=2)}

10 0 10 10~ 1.9 10~ 2 8
=1-{"Cop g + Cipg+ Cyp q}

Sy (%)10 n 10(5)(%)9 + 45 (i)z (%)8}



(1v) only three consecutive correct

P (only three consecutive correct) = 8 x (—



Pg 83, No.7/

A surgical technique is performed on seven patients. You are
told there i1s a 70% chance of success, Find the probability
that the surgery is successful for (a) exactly five patient

(b) at least five patients (c ) less than five patients,

n = the numbers of patients

p = the probability of success In any single patient
q = the probability of fail inany single patient

X = the no. of success In n patients.

n—x =the no. of fail in n patients



7

S 3
n=7 4 10 qg=—

(1) successful for exactly five patleWt
7 5(3 R
P(x=5)= "C; p q =21(E) (ﬁ)

(11) successful for at least five patient
P(x>35)=P(x=5)+P(x=6)+P(x=7)

= 'Cs p° ¢ + "Cep®q+ 'C7p" ¢"
(G G) o F) ) - &)
( 1i1) successful for less than five patient

P(x<5)= 1—{P(x25}=1-{P(x=5)+P(x=6)+P(x=7)}

=1-{'Cs p> ¢* + 'C¢ p® q+ C7 q°}

=[P G) (3) }



Pg 83, No.9

One In four adults is currently on a diet. In a room sample
of eight adults, what is the probability that the currently on
a diet Is(a) exactly three (b ) at least three, and ( c) more
than three ?

N the numbers of adults

p = the probability of diet in any single adult
g = the probability of no diet in any single adult

X = the no. of diet iIn n adults.

n—X =the no. of no diet In n adult

n=3§ P:% 6]2%

P, =P(x=k)="C pX q" ¥ ,k=0123,....n



1 3
n==~ pzz q=-—

4
(1) diet exactly three
3
P(x=3)="°C3p’ ¢’ =56(%) (%)5
(11) diet at least three
P(x>3)=1-P(x<3)=1-{ P(x=0)+P(x=1)+P(x=2) }

8 0O 8 . 8§ 7 . 8 2 6
=1—{ Copq+C1pq+Czpq}

1L GF s )] - 2PG) |
(1i1) diet more than three
P(x>3)=1-P(x<3)=1-{ P(x=0)+P(x=1)+P(x=2)+P(x =3) }

8 0 8 8 7 8 2 6 8 3 5
:1_{ Cop q +°Cip qg°+ Cop q+C3pq}

LGP e P s )






When n is larg and p is small in a binomial distribution.

If X Is the numbers of occurrences of random event in an
Interval of time or space or some volume of matter. The random
variavle x has a Poisson distribution if and only if the
probability distribution iIs given by

—A ix

P(x):e 9x:O,1,2, ......
x!
Where, A =np
—A 1k
P(x=k)=— 2 k=0,1,2,...



Examples of events which might follow a poisson distribution
distribution:

The number of

(1) flaws In a given length of material

(11) car accidents on a particular stretch of road in one day
(111) accidents In a factory Iin one week

(1v) telephone calls made to a switchboard in a given time

(v ) Insurance claim made to a company In a given time

(vi) particles emitted by a radioactive source In a given time



— At k
Px=i)=2 U 01,2,
k!
—Al k
P(x = k)=t 4D k=0,1,2,...
k!
- Aa k
P(x=k)=S k("la) k=0,1,2,....
—Av k
P(x = k)=t AV k=0,1,2,......



A binomial distribution with parameter n and p can be
approximated by a poisson distribution, with parameter A = np, if
nis large (>50say) and p is small (<0.1say). The
approximation get better as n — o« and p— 0.

( ) PV
p+q) —e +A+— + e

When A =np

— A Ak
P(x=k)=S— 2 k=0,12,..




Find the probability that at least double sixes are obtained
when two dice are thrown 90 times. (e %°=0.082)
1

4
6 36

X

1
Throw two dice, P (double sixes) =

X~ Bin(90,3—16) and np:90><% =25 , X~ Poi(2.5)

- 2.5 k
e 7 (2.5)
P(x: k): k! ,k:O’l’Z, 3,4,5,.000

P(x22)=1-{P(x=0)+P(x=1)}

1 [82'5 (2.5)0 N oL (2.5)1 J

0! 1!

—1-e23(1+2.5) =1-(0.082)(3.5) =0.713



n 31

2 3
TR T A

7] n
2 (nn-1)) . x (n(n-1(n-2)
:1-|-x_|_ + 3 T
2 R) - _
PP\ P ) T
21\ n 3! n n
!
Now , n — oo then Kl—L)—>l
n
X 2 3
(1+=)" =1 +x +> +2 4+ .. =
n 21 31

n
i.e, lim (1+i)n — e* Similarly lim 1—1) > e 7
n—> © n n—> © w



q:l_p and p:%:%

(g + 29

A

_ (1_%)" tn (1—% n_l(;) ’ [n(nzv_

31

|
) [n(n—l)(”—z)] 1 -

n




A1

i ~ A A°
E(x)=0xe Ppixe A at2xe” "5 +3xe™ M Sr 4

2
=A e_’l(1+/1+%+ ...... j

=A e_’le’1

=A



2 _ ) N D N A A
E(X )202><€ ﬂ+12><€_/12,+2 X e ?4—3 X e ?4‘ .....

de A 14224 3E A

= e + + X + B oo

~ 2 A2
=A e 1+(ﬂ+ﬂ)+(:2!+ > )+(3!+ 3|)+ ......

5 12 43 2% 34
=l e {(1+Z+2r%y+ ...... j+[i+ T TR




Var (X )= E(Xz) _[E(X)]2

= (/1+ /12) ~ A

Var (X )= A

In general , A IS not an integer, then mode Is the integer

A —1<mode<A



If the number of bacterial colonies on a pertri dish follows a
Poisson distribution with average number 2.5 per cm?, find the
probability that (a) in 1 cm? there will be no bacterial colonies
(b) in 1 cm? there will be more than 4 bacterial colonies (c)
in 2 cm? there will be 4 bacterial colonies (d) in 4 cm? there

will be 6 bacterial colonies. (e %°>=0.082) (e >=0.0067) (e 10
=45« 10_5 )

A =2.5 per cm?

e—?x 7Lk
P =P(x =k)="— L k=0.1,2,3.4,5,..

X be the the number of bacterial colonies

e 25 (2.5)
0!

(a) P(x=0)= = 0.082




0!

= 0.082

(a) P(x=0)=

(b) P(x>4)=1-{P(x=0)+P(x=1)+P(x=2)+P(x=3)+P(x=4) |

—2.5 0 -2.5 1 —2.5 2 -2.5 3 h
e (2.5) e (2.5) e (2.5) e (2.5) o2 (2_5)4

=1-
Y 1 21 3! T
2 3 4
=1-¢72° 1+2.5+(2'5) +(2'5) +(2'5)
2 6 24

(¢c) u=Ada=25%x2=5

= 1.745

e (5)" _ 0.067x 625
!

P(x=4)= o 1



(d) p=2ra=25x4=10

e (10)°  45x1075x10° _ 0139
o 6!

P(x=6)=



Suppose that the probability that a certain type of inoculation
take effect iIs 0.995. What is the probability at most two out of
400 people given the inoculation, find that it has no taken
effect? (e 2=0.1315)

n =400,
P (inoculation taken effect) = 0.995

P (inoculation taken no effect) = 0.005

A=np=400x 0.005=2

e Mk
Pk :P(X:k): k' ,k:O,1,2,3,4, .......
X be the the number of people among the 400 from who the
Inoculation does not effect

P(x<2)= P(x=0)+ P(x=1)+P(x=2)




P(x<2)= P(x=0)+ P(x=1)+P(x=2)

e % x 2V e % x 2! e % x2?
= + +
0! I! 2!
e 2 [1+2+2]
=0.1353 x 5
=0.6765

The expected number of people among the 1000 from who the
Inoculation does not effect
=1000 x 0.005 =5



In a certain region the number of persons who became
seriously i1ll each year eating a certain poisonous plant Is a
random variable had being the Poission distribution with mean

IS 2. What iIs the probability of at most 3 such illnesses In a
given year. (e 2=0.1315)

Solution

X be the the number of person who become seriously ill each
year from eating a certain poisonuous plant

A=2

e_7L Kk
P =P(x=k)= o ,k=0,1,2,3.,4.5...

P(x<3)= P(x=0)+P(x=1)+ P(x=2)+P(x=3)



P(x<3)= P(x=0)+ P(x=1)+ P(x=2)+P(x=3)

e_2><2O e_2><21 e_2><22 e_2><23

0! 1! 2! 3!

—¢ 2 [1+2+2+133]

=0.1353 x 6.33
=0.8564



The probability that a car will have a flat tire while driving
over a certain bridge i1s 0.0002. Find the probability that among
2000 cars driven over the bridge not more than one will have a
flat tire. (e 94 =0.67)

Solution

X be the the number of car which will have flat tire while
driving over a certain bridge

n=2000, P(flat tire while driving over ) = 0.0002
A =2000 x 0.0002 =04
-\ 7k
P, =P(x =k )= k'k k=0,1,2,3,4,.....

P(x<1l)= P(x=0)+ P(x=1)




P(x<1)= P(x=0)+ P(x=1)

e " x(04)) e " x(04)

] 0! g T
e V4 (14 04]
~0.67 x 1.4

=(.938



The evarage car will have a flat tire while driving over a
certain bridge 1s 0.4 per day. Find the expected number of the
day out of 100 days when there will be (1) no flat tire (i)
nor more than one flat tire (111 ) between 2 and 5 flat tire.
(e 94=0.67)

Solution

X be the the number of car which will have flat tire

A=04
e_7L Kk
P =P(x=k)= = ,k=0,1,2,3.4,......

0!
The expect no. of day which no flat tire

(i) P(x=0)= = 0.67

= 0.67 x 100 = 67 days



(ii ) P(x<1)= P(x=0)+ P(x=1)

e 0.4 ><(O.4)O e 0.4 ><(O.4)1

] 0! " 1
—¢ V4 [1+04]
=0.67 x 1.4

=0.938

The expect no. of day which not more one flat tire

= 0.938 x 100 = 93.8 = 94 days



(ii) P(2<x<5)= P(x=3)+ P(x=4)

B e_o'4><(0.4)3 N e_O'4><(O.4)4
B 3! 4!

=¢ %4 [0.0106 + 0.0011]

=0.67 x 0.0117
=(0.0078

The expect no. of day which between 2 and 5 flat tires

= 0.0078 x 100 = 0.78 = 1 day



Flaws in the planting of target sheet of metal occurs at
random. On the average of one In each section of area 10 square
feet. What Is the probability that a 5 by 8 will have (1) no
flaws ? (ii) at most one flaws ? (e % =0.0183)

Solution

X be the number of flaws

E:L:O.l a=5%x8=40
10

u=Aa=0.1 x40=4

e—?\.a (?La)k
k!

P, =P(x =k )=  k=0,1,2,3,...



—4 10
(VP(x=0)= < ;'(4) - 0.0183

(ii)P(x<1)= P(x=0)+ P(x=1)

e 4 ><(4)0 N e x(4)!

0! 1
—e ™% x [1 +4]

=0.0183 x 5
=0.0915



Failure of electron taken airborn applications have been found
to follow clearly poisson postulates. A recever with sixtten tubes
suffers. A tube failure on the average of one every 50 hours of
operating time. (1) What Is the probability of more than one
failure on an 8 hours missin ? (11 ) What is the expected number
of failures in 1000 hours of operation time ? (e 916 =0.8521)

Solution

X be the the number of tube failure on the given time

A ZL:O.O2 = 8
50

w=At=002 x8=0.16

k! ’

P =P(x=k)=



(i)P(x>1)=1-{ P(x=0)+ P(x=1)}

- 1-

0! 1!

=1-¢ %114 0.16 ]

= 1-0.8521x1.16
=0.0116
(i) A== =002  »1=1000
50

1=t =002 x1000 = 20

Expected number of failure in 1000 hours is 20

_6—0.16 (0.16)0 ) ,—0.16 (0.16)1_




A book containing 750 pages has 500 misprints. Assume that
the misprints occur at random, find the probability that a
particular page contain (1) no misprint ( 11 ) exactly 4 misprints
(iii ) more than 2 misprints. (e 967 =0.512)

Solution

X be the number of misprints In a particular page

2 =967
750
—A k
P =P(x=k)=>_*) ¥ _01,2,3,4,..

k!



e %07+ (0.67)"

(i) P(x=0) = - _ 0512
—0.67 4
(ii)P(x=4) =2 X4’(0'67) — 0.512 x0.008 = 0.0041

(i) P(x>2)=1- { P(x=0)+ P(x=1)+P(x=2)}

7067 (0.67)° e "7 6n)! e (067)%
0! T 2!

— 1 —

=1-¢ 2% [1+40.67+0.22]

=1-0.512x1.89 = 0.0323



(1v) How many pages which no misprints in the book

The no. of pages which no misprints in the book

= 0.512 x 750 = 384

(v) What is the probability that one misprints In

each particular two pages ?

e 067 % (0.67)!

P(x=1) = T

= (.3430

P (one misprint in each particular two pages ) = P} x P,
= (0.3430 x 0.3430

=0.1176



An Insurance company recieves on average 2 claims per week
from the certain factory. Assuming that the number of claims
follows a Poisson distribution, find the probabimity that (1) it
recieves more than 3 claims in a given week (11) It recieves
more than 2 claims in a given forthnight (1i1) it recieves no
claims on a given days, assuming that the factory operates on a
5 days week.? (e 2=0.1353) (e 4=0.0183) (e °4=0.67)

Solution

X be the the number of claimn in the given week

A =2
k!

P, =P(x =k )=



(I)P(x>3)=1= { P(x=0)+ P(x=1) + P(x=2)+P(x=3))

=2 (2)° ) e=2 (2)! h =2 (2)? +e—2(2)3
0! 1! 2! 31

— -

=1-e2[1+2+ 2+1.3333]

= 1 - 0.1353 x 6.3333
= 0.1432



(i) =At=2x2=4

P(x>2)=1-{ P(x=0)+ P(x=1) + P(x=2)}

—4 0 —4 ] 4 2
et et @ et (9
0! 1 2!

= 1-

=1-e*[1+4+38]

= 1-0.0183 x 13
= 0.7618



(fiil)u=At=2x—-—=04

-0.4 0
P(x=0)= ¢ O34 _ 467
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