DISTRIBUTIONS

DiSCRETE CONTINOU S
Fixed Vodues ob aulcomes Data can take any volue
1) BiNomiaL DisTRIBUTION 9 NoAmar DisTRiBuTiON
X~8(n,P)| o) Qz,putu( EXNN(J{JJ)DL) Continous
b) gu.c.c,u&/faf\l/" b) gmmef'n'cfj datn. o
® !

both Sides of meagw -
() n, P9 ahtL Constond -

2) GEOMETRIC D:S’RJBuuo:\l
0) Repeated '
b) pru‘_t unti( Yoo
get succers [pv the
First time -

o) Swecen lwve
) B TN -

3) PoisSoN D isTAIBYTiON
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PoiSSON DiS TRIBYTION

CoNDITIONS : 1) Events occuwr S‘,y.a,wlay[d
2) Randpm

3 I'ndl/P(Mﬂ/uﬂt
1) at o conStaml rale.

~ f, (M)
A = FPavameler o{» poiSsom

= Meaw

A - AVu./aét rofe

Example:| ) People apnve ok airport counler al
an awe,wﬁe, rafe df 3 persons [man

(& Intowmel gefs discomme cled on avw&c
e/vug Y8 howre .

© ufo/ beakdoume oceur o owumﬁ-ﬂ

@V’V‘a AA(ATIS ok W%cc

FoRMULA AX=r) = e A"
Y

X=0)’)2)3 e = o
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In PoiSSHN  DiSTRIBUTION
) Mean =E(X) = A

) VAR(x) = A ——> S (x)-= ﬁ'
3) MOobE(X)
*) A 1S INTEGER | Thexre are o wmodes .
MODE4 = A
MODE 2 = A-—)
% : ) - 5 MDAC A6
Mode 2 - y

(b) | A is NoT INTEGER | There » one Mode .
MoDE 1S INTEGER BELow A
ga A -89 Mode = 3

A =3I mode = 3

LETS GET USED To FoRMULA

AX=r) = e A"

A
) A
) Plx=0) - € A = e
ol
5L X
)_) P(X:/) = e A - e )&,

)|

) P(xg3) = P01, 2, 3)
S R N S N
0! I 21 31
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\s

4y P(x73) Pl4)S,6--- o)

1 - P(”)’)l)})

1 - e’“[_&,r > +>\‘+>\3J
o Il 2 ]

SoVETIMES Two OIFFERENT VARIABLES
wWiTH FoiSSOAs DisTRI BuTion ARE ADDED

Intemet Break down Computer break dswn
X ~F(2) Y~ F(Xs)
L I \
b

Tl . x+Y VP (2 4),)
(Svm)
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’?UPER IMPORTANT: BE CAREFVL WITH UNITS
OF Q.

Computer breakdowns occur randomly on average once every 48 hours of use.

(i) Calculate the probability that there will be fewer than 4 breakdowns in 60 hours of use.

) = once ww«é Yg fors —> Thua Cam tell
probobilities of evevilh
o Y& howvs -
7 5'”‘ ,orobahv'w? fer 6o bouwns e have 0
'mac/ib] ] ba u,sivg retip method.

7lean (2) Hovrs YD - 4ox |

1 18 A= 125 6o hs)
S >, (fo

P(x<Hd) = P(orV, 2, 3)
= @"'25[ 128° , 12s 4 1.z$z+ (28>

e

0! T 2 31

0. 962
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Computer breakdowns occur randomly on average once every 48 hours of use.

(i) Calculate the probability that there will be fewer than 4 breakdowns in 60 hours of use.

(iii) Independently of the computer breaking down, the computer operator receives _phone calls
randomly on average twice in every 24-hour period. Find the probability that the(total humber
of phone calls and computer breakdowns in a 60-hour period is exactly 4. 3]

ComPUTER. BREALDO W NS(X)
7lean (2) Hovrs Y8) - 4ox |
1 78 A= 125 (fm/ 6o kv5>
A 6o
PHoNE caus (1Y)
Mearn (1) Ho VLS 2Y), =2xébo
- 24 A, =€
Ao 6o
TOTAL (X+Y) ——— P (A + L)
P (1-2548)
7\1- = ¢-2S
P(T=4) = "N e * (625)°
n! H1
= 0.12273S

PAPER ATTEMPTING TECHNIQUES

HOW MANY SIGNIFICANT FIGURES SHOULD YOU LEAVE YOUR FINAL
ANSWER IN O & A LEVELS EXAMS

ZAINEI
57.2K subscribers
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APPROXIMATIONS

|_1- BINDM AL » Poisson
CONDINTIONS - nz50

X~B (0 p) X P ()
\ E(K)='>\=V\F '[

Discrete _ » Dilrete
NO CoRRECTIO N OF

CoNTINWY (Tlon NEEDED

2- YoisSoN > NoRMAL
C«ONDiTiOM: N F IS
2
X ~ B () XNy, )
jl Mean Vv
Meotn = X J/ J,
Var = . X~ N(H, D)

tmp Mean = A{; P

Varw = o= A
Lsp=o =2
Be cauwse 7@,4 nead SO 5’6‘/ b»r'vua(.b;/ﬁ
Z in wvorwal distnbution .

Z = X—f(

g
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Po1SSO N > NoRMAL
(DISCRETE) (ConTiINOUVS )
CoRRECTION bOF caNTiNu/'T\/ NEEDED

1 [] L N
\ | ! rd

Yo Yi /3
Poisso N > [NorMAL
P(x741) (X748
ridkt
P x741) P(Xx7 Yo.5)
r.alcl'
p(x< M) P X < 40-5)
LeH’
p(x<ul P( X £Y(.S)
Left
p(x=14l) P(40-S < x <11-§)
biSCﬂETE (Binormiad, Geometvie , Forsson)
DISTRIBUTIONS P(x>3) = P(4,S,6...-)

> amd 7 are oliffwm'i P(x23) = P(3,4,5.,{....)
< omd £ are ol'([mﬂ/w&

CoNTINBUS (Normal)
OISTRIB pTTON S

> amd Z wmeams Same
< and L means Same
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The number of goals scored per match by Everly Rovers is represented by the random variable X

which has mean 1.8.

(i) State two conditions for X to be modelled by a Poisson distribution.

Assume now that X ~ Po(1.8).

(ii)) Find P(2 < X < 6).
(iii) The manager promises the team a bonus if they scorelat least 1/ goal in each of the next 10 matches.
[3]

Find the probability that they win the bonus.

Rowmdo - {'\/\.OLL’OM —QI'V\WV— ngs/{owt Lole .

(¥
) Pla<x<g) = P(3,4,5)
- " 180144y 18 )
31 41 5l
= 0-259%0

(i’}) P (ot leastone)
‘.:/9()(7/l> = P(I)2,3/l1_-...oo)
= 1 - P(XzO)

= 4 - o' /.8")
ol

0-834¢ Tus fof one match .

l’(aﬂe_ad:m\’;

For 1o Matches| Tmnk d} k as b,—mow-wg
n = lo p= 0.8437 Yz 1-0- 8437 = 0-l653

p(x=r0) = '° ° ?
¢ (o-4437) é./gss)

. 0.1642

\)
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A hotel kitchen has two dish-washing machines. The numbers of breakdowns per year by the two
machines have independent Poisson distributions with means 0.7 and 1.0. Find the probability that

the total number of breakdowns by the two machines during the next two years will be less than 3.

[4]
X = Maclune 1 Y = Maclune 2
A, = 0% A,=1.0
Mean Time Mean Time
o-?F 1 1 1
» 1 A 2
A, =14 :kl = 2

Al x+y <3) New ) = 1lYy+2 =39

P(T < 3) Po,1,2)

= 6 . 3'170 + 3"7’+ﬁf
0! /! 2/

\)
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Customers arrive at an enquiry desk at a constant average rate of 1 every 5 minutes.

(i) State one condition for the number of customers arriving in a given period to be modelled by a

[1]

Poisson distribution.
Assume now that a Poisson distribution is a suitable model.

(ii) Find the probability that exactly 5 customers will arrive during a randomly chosen 30-minute
period. [2]

(iif) Find the probability that fewer than 3 customers will arrive during a randomly chosen 12-minute

(3]

period.

(iv) Find an(estimate)of the probability that fewer than 30 customers will arrive during a randomly
chosen 2-hour period. (4]

Ciry) Mearn Time
1 5 5Xx =12

A (2 A =l
P(X<3>: p(o, !, 2~)

2. 0
= e o2y ¢ 20y 2t

0l /! 2l

Z 0-5677%

) Memn Time 2hours = 126 wun
l > SX =120
A /20 N = 24

Now wWwWe uwe a'r)rmx;n/\d"aw
Poisson — 5 NoRMAL
Mean = 24 ‘( =2y
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\/NV ;Z‘/ 0252"{ d—:Jz-—y

P x < 30) — > con{-iw{{-y Corrvechion
s N

] ' T

29 3o 3)
P(X < 29.5)
Z2=X-4 - 29524

o Jzy
Z = 11123
Pz < 1-123)
0-8686

P(X <30) = 0-8692
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A random variable X has the distribution Po(1.6).

(i) The random variable R is the sum of three independent values of X. Find P(R < 4).

(i) The random variable § is the sum of n independent values of X. It is given that

P(S=4)= XP(S 2).
Find n.

(iii) The random variable 7 is the sum of 40 independent values of X. Find P(7" > 75).

1§
P
+

R X + X

g Az b§ A=1-6
X=/6+1b+[]6 =48

p(x<y)= P(o, 1,2 ,3)

R EE N ‘1-81+__~_g_3>
of T ! 3]

\

S= [X] + [X] -- == —- - ntimes

()) = .6 xXn = [-&m

P(S:‘»{) = C_Lén/(l-én) q> P(S =2) _ C-l.én((,.én)z

2!
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/'éVl = 8
n =S

am fil = [Z] .;_[‘ﬂ - Yo timex
P ‘!o x [-6 = é‘f
Approximation  PoiSSON  ———> NoRMAL

PoissoN NIYTI T
MCWV\ :611 /_(5 g(r
Varvomes = 6Y o'z bl o=
P(72,7)
717S-S
& P(x )
f . Z = )(—/1:75-5--6'1
! { { 3
74 TS ¢ o g
Z—1-4y38
6 Q236
+
o6-Q2u%
>
775>

o

-

LN
"o S—
N

P(x77S) = 0-0153
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