=

ProBABILITY AND STATISTIcs-  9ld)iq

ONIT=2°
random Vaviables
_s Discyete and cntinuous yandom voviables.
PYOPE“‘HCS _ E-)(Pec_’fah'ob. of discyete and
conkinuous vyandomwy vaYiables and \fc\YiOhmd
of a sum:

UNIT= <
P*{obabili‘ch Distvibutions.
—> Binomial = Poison and noymal — Evaluation

ot stotistica) pavameters oy these thyee
distyibutions and problems-

UNYT—3
Rasic Stoatistics:

— Covelation and YCﬂYESSiOh-—RGhK covelation -
cuyve ~Htﬁna by mcthod of least squaves-
Fftﬁﬂﬂ ot sho'lraht lines —second degvee
patabolos (polynomials)— pawey and
exponential cuves:

ONIT— 4
Tcstin':ﬂ o7 Hl:| pothesis -1
— Null and alteynative hgpothcs'rs—cr?ﬁaal

Yetjion and types of ewovs ~ Test OF
S‘jﬂi%imnce - Lavge sample test oY

single P'ropov-Hon-Din'—-Femnca o |
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g ' R

Pwpor‘uons smjle mean — Diffeyence 04!
means - i
UNIT- 5

Tes‘hhﬂ o+ H'E]Po{hems s

—>small gamples test Fov Single m(-:cm-,

Diffevence of two means—Test fox Yﬂﬁo.‘
of vaviances (- tegt) —ch squave test o,
CaO()c\ﬂt’_&S ot Ht Cmcl mdepehc’ch‘t‘ o-F

Q'H-\'l bu‘ces

Scanne d with CamScanner




RANDOM VARIABLES

TNTRODUCTION

it ! d we
Pyobability oY @ 'r_hcmce s o woY '
otter E“Cguﬁ‘fﬂ" in ouy day to day lite
.'_9‘[%6 byanch of mathematics which studies
the intluence ot chance in dhe "Eh'co‘rtd

of PY oba bi]{tld '

EXPERIMENT ! .
An expeximent s any Phsznml action
that 15 obsﬁ,‘«’\/f—d and yesults no’_ccd-
Fov cmmp\e,’rossinci' a-coIn
Ro\l{nﬂ o die-
RANDOM EXPERIMENT
AN cupcﬁrﬂen'i.’s Yepeated undey -H':e same
cveumstances 15 called Randor exPch\e_nt
ex: Tossing a @i 10 oY 1atirmes |
Rol\infld a die 5 oy ¢ times
TRIAL : 'y | -

Gach Pc7¥o¥rﬂanc¢ N ‘a yamn
expeximent 1S Evial -

OQuTeoME
The yesults of @ tyial in vandom
exipeyiment 1s. called Outwme- -

Ex !

e -l
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r SAMPLE SPACE : | IR '

Collection ol oll possible oulcwomes o4 g
Yand o eupez‘iment‘ s called as sampie

space + Denoted de &'
€><.'Tossiha a co'm_
S={H T}
— Tossincj 0 e colny 2-times
S={TT HH,HT, TH]
EvenT: i 1
EVEYH nom 'emP‘EHI subset of a .SﬁmP'f"-
Space is called an event: 1t s denoted by |
Fox example Tossih‘a a coin

S={TH} |
E1=1T}, g =tHy
ExvH AUSTIVE EVeNTS

The total Nump ey o pols,s':blcl év.enfs .

In any tyial ot Yandom cxpewimmf ;5.
known as exhaustive ,event-

NDTe

— The events ¢, ey

. |E:3-—E % he
CthUS"‘ZIVQ eventg thﬁﬁn S sgiis -to

Ey UEy U R U=t - |
| 1 UE;U Ugnp = Squ\e SPQCC:(S)
n
U g =5
I =)

Scanned with CamScanner



R |

4 EXC.LU-S‘VE-' EVENT

cyents dyom a Yandom expeviment ave
id to be utually  exclusive events i4
ihe_ happcn'mcd of one event PVﬁVer\t-inca
ihe happcn'mﬁ o4 othey event.
NOTE

R

— Two events Ejand & ave said to be
m'utuollﬁ exclucive events 1+

£ing =9
Ex ' Jwo cins ave tossed:
Q= JHHTT HT, THt
£, = SuH, THY | «’:Q:{TT,‘HT}
g, nE =9

FQUALLY LIKED BVENTS N
evant's ave said to equall l1ked events
'+ one cannot be e’iped:ecl pevformance 1o

the oihey events. e the chance o
ﬂett'mcd each and event s same-

Ex: The Qfqu}'me_nt of Yollincd a die all
the %in possible events ot equally
iked events: ;o

e £,= £, =By =Ey=FEg=Ec=¥s
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PROBARILITY
T+ any e)t))_e*f'tMEtn{“ 1S pcﬂLOYMCdrﬂ g
the no- of possible cages and m g the
no- of Javouvaoble cases of an event g
Then the pyobobility of an event is dediy
by
P(g)'= ™ _ The no- of Favouvable Cag,.

n. -— ' L}
Total no- of possab!em

ple) = NCA)
n(s)

NoTe
—IF F s an eyvent

— 1 P‘(Obob'll'tt'j of F is one then E 1S
Called suve event oy ceytain event -
— 14 P*mbqbili'lty of &g zexlo thcn E \5 |
called i'mposs]bm event - |

P(&) =1, Ple) o
ProPerTIeS |
— I+ s

ol 1s a sample space and E g an‘d
event In yandom eXPeYim ent then |

P{(s) =2

E]l EQ aye O«ﬂL‘]

2 events m )
Q €
Space s then SAPP

P(eyV&) =

i Pen + Pleg) — p (e NE)
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o1 Eo Bl aye mutualhd exclusdive events

then PX
. P(G, Uh) = P(€|')“1P(C~a)

oA cwin 15 tossed n times, then the
sample space contains 3" elemyents.
o A die 15 thvown n tmes oy n ‘dieg ave

thyown at o time then the sample
space _conta}ns ¢" cdements-

Examp\ﬁl‘

H In o Sma\e vow thyow with 2 die ,+Hind
the Pwobabilit_tj o+ thvowing a sum 1S
10, which 15 Q PC?'F'GCt SCLUQYG’.-

Given that,

2avouvable events whose sum 1s 1p then
S = {(5;6)J CC;U) ;(Lhe)j _ - |
Two dies ave thvown at a time,

_anéL?BQ
S) = D_LE'-}—.__ ._5_-—.:-_1._
Fte) nts) 36 Lo

Pavouyable events which 1S .0 pe}’-FecI
squaye

S=902,9), (3,10, (03, (us)(Su)(36), (63 ¢

P(S')“:. “(H) = -+

—

n(s) 36
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INDePenpenT EVENTS: - ‘
Two events ave said to bhe ind’ependent
¥ 1Ahe happening ol one event does npy
depend on the happening of othey event. y
IWhen two evenls ave molcpehd@ﬂ‘f Jthen K

PIA UR) = PLA) - P B) . |
l}\D_TG
— M Aossy, A5~~_.; An axe mutualltd 5ﬂcJPnc{})J[
PCAIOAINAL Noo NA) = ev‘t’nfs..
P(AT) P(Aq-\) co LU P(AY)
RANDOM MRMBLeS .

- So fa¥ we discussed about the sample
space’s as a set ot all outcomes ot an:

-expemmcn‘t- WKT outcomes. ot expeviment
ave the el;ments ot samPlc space S o\ﬁa
‘H\Clj ore need not to be T;umbcrsol
Sometimes, we wish ty ass |
r.\umbe_x to each outcme o
1S called Yandom Vayiable

.icdn a SPCCH".C
udh assignm ent
- (oR)

A Random vy

S 15 a funchon

¥ W S—> R

able (x) and Sample sPac?J

then assigns o xeal numpey y(sj to
eath sample
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FXAMPLE
>(:5--——?’2

—> Random variables ave usu::mllld’ classidied
qccm'&imd o the numbey oF values thca‘

ANE,
D piscript Yandom vaTiables
3 continuous vandom vaviables-

D DiscrIPT EANDOM- VAR!ABLES.

Tt exist a Finite Yange is' called as
Discﬁp’t Random Vayiables . | - |
Ex: The numbey of students in o dassyoom).

YD) =71 %X 15 +ve 'chﬁjc?st

9) CONTINUDU S RANDOM VARIABLES. |
74 the vange ot Random Vaxiable X
s an inteyval  of veal numbeys then y
& an  continuous Random wvavigble.
£X: The hﬁjcahf of ihe students in the
clace Yoo U Fects to ¢ tects-

DISCRIPT RANDOM VARIABLE Prog aBILITY
DISTRIBU TION FUNCTION:
let X be o vandom Vavlable then
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r?xobabillfj distvibution Tunchon F(1) ;&
detined by FOX) = P(X<)

"EXPERTATION OF PROBABILITY DlSTI?!BU'nDN ‘

FUNCTION -
suppose a yandom vamable X takes the
values %, ,% ~- 1n and the YCSPec_bve_
P¥obabilities Pri Py~~~ Fp then the

gxpectotor\ X 1s denoted by P(%) and
1s  detined by E(x)= X = ;P

P
W E:hﬂ

*F*(oper‘n es O'F E-:Ped:ohons

IF X 18 a Yandom V’OC*IIQb\E’ onol k ;s :
omd - constant - |

1) E (ax+b) =mE(x)+k '

) E(X+K) = E(x)+Kk
2) E(k) = k |

— £7\| Plr

) E (0x+b) = aB(x) 4y
Given that,
b ¢

1S Yandom \fon’lab\e and k s an
Gnstant  wkT K

) |

the definit
expectation y _ i an o+
B(x)=x < P
=P
E(_x) = = & XyPy Ce]‘?,‘:D
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£ (ax+¥K) =X = €(aA+Kk) P,
s S0P+ PK)

= EoP +=RK

If

Flax+b) = aE(x) + K]

9) E(x+k) = E(X)+K .
E(xtk) =X = s (o] +K)P -
= = (A;py+PK)

= S \iPy+=P K
=&Y P, +K =Py

E(X4+K) S ER)FK

3) E(K) =
> £
Sx= £(MP)
= 21,
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PYobabili‘ch mass tunction (07) o
Discrete Probabillty distibutipy,

sSuppose X 1S Q discyete yandom Vo\f'lohli

%nkinﬂ most  eountable no of  values

X, X3, X3 o xn o0t TS with eadh pPossible
~outcome will oassosiate @ ‘numch Pf

(1 vavies tvomy 4 ton) s called P‘mb&\b'}litﬁ

ot mass Function ot X; SRS

Tt must Scxtisﬁﬂg,fne- -Fnl\ouo‘mj condibionsg

) Py i o

1) &Pf =1 o .

Then e -funchon - p 15 calied _'-P‘m-babm\t}j
mass function of Yandom vayiable.

MeaN

et XY, Ay--— An AYE ‘t‘né values axe
ot vandom vaviable ¥ with the Co‘ﬂe_sPoﬂdiﬂJ
pPyobobilities BB, 53““‘)6 e wean of
vandor voviable g
— _ EP)

%X =
SPI'

\

= S'l;f’l- = ECX)

U’ 1s wean
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\JARIANCE
vi(x) = VU) = & (71“'1) PI

) show that VCX)= E(x2) - (E(x)]

n
vix)= & 0Py

I
"
—
o
v
|

= &1 F]‘f' 51ﬂ S 1;3]
-énP +Xéf-nrxauﬁ3( éﬂ—l
:'éMF{'X—QXX N Shff”O
By detpf cxpcctatmr) |
E() = gxyP) then E('x")‘ ax, P,
= E(mL)—(ﬁ) | |
v(x) = E(2) -_CG C'xﬂ
NoTe “ |
) E(x)= Sxip;
) E(x>) = £4:*p;
D VW= 2 0
IDIVIEY :15 (x=)= )™
V(%) < g x— BN
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DI x s discvete yYandom vaviable fhcjr) '
Show that V(C\K"@‘“ aV(x)

let v(y) is wvaxiance o chdom VO*‘QE1
< N

let vV =ax+h—0O

Now oppllj'mca e’;Pcctat]or)‘ 0.6 both sides
E(Y) = E(ax+b)
EWY) = aBx)+h——Q - =

Now, equ@ - Ccm@

e E(Y)“‘QXH:)—-QE(K) b
Y- ELY) = ax—aq E(x)

Sc\,uovmfj on both Smles
v-Ee09)"= o =% tcmj
Now QPP]Hmj expccta‘hon E' on B S

Ely— E(\/)} -“:QF[x-_ECX)J

\I(V) = Q\I(X) ('.' V(%) = F[K”F(lﬂ‘j |

V (ax+b) = QL\/()()

3) A yandom vaiiable x o g w‘.h
pmbabmlitJ Tunctioy .

e ¥0\IDLOIW3
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)‘156368

YR OJ6k Ak | RE [y
us 45 Jus | Y5 | yg

A

L
C’

Then deteymine 1)K 1) Mean iii) Vaviance

e know that,

3 ..
Py =1
1=0 -

us 15
| 3K, UK
LrS+ 45
H5K =) —sysk =us5
ys N
[k=1
) Mean
WXT,
e SX{P{I
'X__ - . '
éPl XIF|

S
X = X4 2 3 3 30 '4')_ 5¢ , 32
=% +
s 9 5 Tys T qet Tt 5t os
- |
- _T%__}:‘IO-}Q%_‘_ 16 %
4s He
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2089
us

i

‘i — L]'éa

(1) Vayiance:
Vi) = é,ﬁ’{“@ A
':

(1) = (0-Uu62) v<1<—+(v— 62) % K (23— 463X XL
(2-y- ez)xéa(u—u 62)X ——+(5 y62)% & eg

=y — Foy .62 __,Jrgqu)x.___
(6-y-62)X = it + ( HB)X ( T

= 0'434+0-893+ 0> F62-+053y +0- 013 +
0:0194+0- QﬂG—H'Oo—’} H-0l5

1

V(x) =494
qQ+ A yandom vamable X as the 'FoHou)mj
p¥obability functon. i

BERBEE sé-%]
‘P_(x) 0K | ak)ak | 3k |26 4K+x ;

Detexmine ;
N K |
9) evaluate P(x<c), p(x >6), Ploe xes) and

P(o<xew
3) 1f PIX <kl >72 F'nc’ mlmmum value ot K

|

-
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. ) ' L]
49 8 eteymine the distvibubon Function

ot X

(V) mean
W) Vayiance:

h) K
QT
WKT .2 b =

o+K+QK+1K+3K+K+1k +%k+}< =

CH<+10K:|
IOK+QK-I=:0
K=01,-
(i P(x<e |
2 Py = 0tk aK+aK+3K+Kk"
=0
= SK+K"
= ¢ (7o)t (5)
= A 4 1
S 100
=0-Q|
P()(“ag)" ‘
%6 = nkt—kﬁrki\{
= q1<’%~l§' = _‘%.DT _'LO_

I
o
i

Scanned with CamScanner



o

P(b<X <5)
d = g axtakigk
A=)

= 1pK

:org

9K +3¥k
p(o<x < ) = otk

- S
:O'g

(1) K=0 — px=0) =0 (¢'12)
K=1 — pP(x=b) +E(><-:l>' R
=0t K= =0 (29=) ¢
k=2 —s P(X0)+-P(k=1) +P(X=2)
= 0+ k+. le = 3K - pn.3 C('/z)
=3 —> P(x=0) yp(x=1)4P(x=2)+P(x=3)
= 04K+ K42k,
T 5K =05 (<o)
K=~ P(x=0) +-P(x=1) 4p(x=2)+P(x=3)+7
= 0+K ‘FQK‘FQH-;}_B.K. _
= QH =0'Q (>'/1;).
K=5—=>P(x=0) +P(x=1) + P(x= 3) +px =3) +
P(X‘:q)‘i‘P(X:Q)
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2

O KK +2K 1 3KF K

-—

aK+K -

T
= 100

- O'g‘

. M}nimurﬁ value of kg—ur,
X . JEERY.
(v) K=o —>P(x=0)=0

=1 > P(x=D)+P(X=1) =0

= 2—> P (x=0) +P(X=1) +P (x=2) = o3
k=3 =P (x=0) +P(X=1) +P(x=21) P (X=3)=0'5
k=U >PLX“—0>+PLX“)+P(X*—1)+P(X = 3)
| - +P(x LD-— 0%

il

k=5 = P(X<S)= 0

k=6 = P(X 2£6) =083
(=3 s p(x £3) =eratd

(V) Mean

¥ = ENP)T -
=p . =P

-)_(:_ L % “- L
K+UK 4+ 6 K+12K+5K 416 k' + 49k + FK &

= 3Dk cek -

[

20, ¢¢
o IOO

X = 366

If

| SR
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r 1) Vaviance . | o ' -

\V(X)= 2 (XT“Y)P |

I

r W -
V0= Q-36e)xo 4 (3- 360 % S5 4(3340) 52

o |

+ (y-3.¢6)x ID+(5 3“’))( oo

(6-3-6¢)™ ‘f:—-'+[3r—3 ss)x(mo+ )

= 113804 &+ 2.02392
V(X)) = 3-4ouy.

RERGAIE

A vandom voviable: X .has 4he ollowin
PTObobilltH distvibution j

X o R 3y o5 ¢ 3
P(x) 0 3a s5a 35 B o 120 150 ?:}‘CL
() Find o

(n) Evaluate P(x<3), P(¥>3) P.(b< ><<-5)

1) Detexmine +the distvibution +unchon O‘PY
) wwey

, |
+3a+‘30+4u+fqa+no+l?,q +1s5 a+19ox=|
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) s <3)
_op(x=n+ plx=2) #P(x=0)
—g30 15 Q@ = qa
o=
i“ P(Xi.a) "
(+p(X=0) 4p(x=N+P(x=2) +P(x=23)
-a+3a+sq+%a’<‘) .
p(x=3) +P(x=) +P(x=5)+P(X=¢). +Pb< 3) +p(mj
= ya+qa-na+lzatisatisa .
= Jaa = _‘—'J—_g__
I
=08
P(0 < X <5)

P(X“l)"H’(X z.) +PL>< _:,) +P(x lf)
3a+SG+4G+qq
o
=0*29¢
Qi - Plrer)
K=0 - p{x= D) -0 =
k=1 — p(x= o>+p(x_>_

—

= a+3a =ya = -1

(v ¢}

:0‘0L{q i
— |
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=3
K=2 — P(x=0) Ap(X=" 1P (x=2)

- at2a450 F9[8]
= 01 i
ke3> P(x=0)4P(x=1) +P(X= =2) 1P (X=3)
= at3aisa+da = 16/g)
R E A .
K=y —s p (x=0) +P(x=1) +P(X=2) +P(X =3) 4Py
i ’ar+2JQ+'5'd+‘:)q'—r'qa" Ty
= 85|y =0-308
k=5 —> P(x=0)+P(x=1)+P(x=2) +P(x=2) +
P(x= U)+P(X=5)

= 0 +20+50+ Fat+qa-t+llo

= 3lg)=ouuy

K=6—>Pp (X=0) +P(>«--0+P(>c-2) —1~P(><~3>)+
P(X=U) +P(x=5 )1p(x =¢)

= A t3at+sat3a+4q Q"'”Q'{'JQQ

= 431 _,.
5|~ OoH

K=9 =P (x=0) +p(x =) 4-plx=2)4Plx=d) +
P(X=u) +P(x '5)+P(>< S %)

- Cy _
2] ~0'7oq
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P’;g _y ptx =0 +PIX=1) +P(x=2) 4p(x=3)y

p(x=u) HPLA=T)HPOX=Q) FP (K =5 +p( x -9

q:a fai coin 1s tossed until o heod oy
'5 taile occuxs Find +he expected no.
o+ £ of tosses ot the wih

71 head ocCcuys Hvst time theve "U"‘['
be -onlLJ one. toss: On the othey t::anro(,u%
Yyst one 18 toail, s_cco_n:d 0CuyYs i} hga4
pcanys theve will be only 3 ‘torssesr y

suppoSE- Sccond_ .onc. 'I‘S also :'tcu'll ‘th{Yd o
occuvs+ T+ head .occuvs theve will be 3
tosses and SO ON- .

POy =P(H) =",

P(2) =P(TH) =y -

P(3) =P(TTH)=Vg:

Ply) = P(1T77H) ="/1¢ ,
PE)=P [T TTH) +PLTTTTT)

{

i, ’/31*'[31?‘-‘/!6. N

The Fvobo;b}litj distribution of X is
L A R

Plx) T2 Yy Ye Ve Yy
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TL; tind .E-CK) “-. 2 “M_P, | - ‘

V=)
=1 () +a() 13('/@)%“('“6) ‘”‘5(‘/@
= Vg Vs o+ 3)g ANyt S]te
= _3_! | |
e .«
Elx) = razys

CL AN T S | "
Q: A Playex tosses 3 -taiv coins: He win
Rs s00 1+ Hwee heads QPPQ&“&: Rs 200

'+ two, he&ds Qppea'r, Rs 1o 1+ one head
APPcay -0n the Otht‘o’ hafd , he 1osses: -

Rs 1500 1+ 3 tails occuy- Find the .
¢xpected ?am ot the p\macv{-

Solt let x denotes +the caqm o s
Then the Yange o+ X 'S

1-1500,100, 300, 500}

3

Then the samplc spucc gL -:z._%

S=1H
HH O HE T, HTHJH‘T“T THH;THT TTH 777}

The onbobﬂt‘bj o} oli the hequ( e‘l:l:m
RS 506) = P(x=3)~ Ve T ‘3 8

The p'wbczb;h_ty

P(X=H= 3]g

The pryobability of 3t:t‘ﬁh3“1hcq.aﬂ(f?s-1‘60)'
= P(x :0 :3’3

i1

ot <3et'cmj 1hcads(25 30D)
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' pability of getting 3 tails

YO .
'rbfi P _r I'S—UD'?S) :P(x :b')-__r/g

( lossing © ST :

waobmfj distiibution of x is
The |
X =500 100 300 500

3] 3le MR-
'/

P(x) .
Elx) = 1Py

1 y 2 yGomL
:@1500)—%——%(100)_ e 4(300) 2 H ><8

E(K): QSES* . :Qa'lv:;‘c‘
*6' Fyom a lot 01L 10 item s -Cor&‘l_’cﬁn'inca

3 dedective items, @ csample of
items 18 dvawn at  yandom let the
candom Vaxiable x denptes the numbe¥
o} detective items ip thf;amplc space:
Find the Pxobabilil"d dist'tibtf’_oon o+ X
when the SPQM'P1Q space 1S dvawn
without 'a’tp\cncemcnt'l

The total no-l 6% 1 tems =10
No- ot Detective items=3
No. of 900d ftaW\s:D-'l—'
let X denotes the no: of defective items
iT\ Somp\e SP&CQ.
X=90,1,2,3%

P(){:o) = P(no ,dﬁc‘FCCil‘VE 1%6.!\13)
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e A “!

-_—

; X ..
0cy | (n-v)lxs]

5 ‘/3l><L11
ol [elxy)

"

- 3] 0 cl

31 ol

5040  A20
4 3629¢00

= e
P(X =) = p(1dctelbive, 3 300&)

- 3C| :}C_:s

-—

\

P(x=2) = P('»)olc-FecJuve 1300&)

lO :"EWD,.;
C-L' I

P(x=3) =P (3;16%@&?_\/&, .1'306;;0-

-

'\
1o, 30

PYO\JQB'!”tH: Distvibution o¥ yan dor variable f
X @] |

) =+ 3

-
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- te ot ‘Fouy 1tems s selected at

:. q: A SaMP

The total no- ot items = 5.
No- o defective items = 5
No-of good i1tems =z

yandom  Fyom @ box containing 13 jtems
of which s ave dedective: Fing 440
fjpﬁdf’d no- ot [ of dfﬂtecﬁ\/e 'l‘hfm,s.

__-—

et X denotes the no: ot detechive items

in sample Space -

x = 710,02, 3 -
p(x =0) =P (N0 detective items)

= :Jcﬁ:
IQC_A_ o
=
Plx=1) :PCldc%ﬁc_ﬁve,;aaood)
= %a i _ o35
'y 19

P(x=1) : P[:de-Fective, agood)

= Sgrta w4
- 33 : 99 -

12y |
P(x=2) =P (adetective, 1900d)
5¢y g

'QCL{ ' G’c]
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p .
P(x=y) = P(Total detective tems) ‘

- Sy _ | 1
9

\ch |
P\Obﬁb\htﬁ d\St\]bU-hOﬂ Or ""Clndom VQ'T]QH y'

X0 2 3 L
P(x) Tlqq 35129 u2l9q tulaq I[qq

WKT EG) = Py

35
E(x)=s oxX 4 X 22 Yy
i I 5T +3><-__qq 4

_ 3‘3+3H+‘11+q s
SN il
99
Ex) = les -
99 =6

U Given that o) = K

—_ |S Q Yob bl
d 5 oObab ]
istvibution +oy A Yandpm \JQEIleE’_ Jﬂj
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k

[ oy 1=0 = HO T 5 =0
_| — *F(!) = __|_<_
X =1 3
] — K
.1:3_——->"(1) m

_ 1(3) = K
g =3 —> H3) X

—y — )=k
x =1 _ ) 25

Pyabability distwibubion of vandom
- vamnable ¥

Hnd K
= Ky K, K4 K=
s I 5 3 q1- = -|— =
= QB—K:;—_—;\(:Q_‘L'.;O 96
24 2
(1) Mean
KT s P
= (v K 4-@;( k) <3X___>+(L‘Yl<g)
= 1O

W) vy = 206N B

V) = (1-192) C19.0) + (2= 1 32) (0397
(3-192) (036 +(y—1+q2) {219
i
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- NETE =
L%)‘o-uoeif(x-sasx:o )+ (07126) 0519
vV -

v(x)= 1

|

A playey 3 Jaiy coins: He WI0 RS 1ogL

+ head appeat, K8 200 11 thadmpeﬁ-ﬁ
on he other hand he 1089 RS %Ot&dl No
head appeq«(suDe’re%mMe the expected Valy,,

of E of 1he faame and s the %ame,
Pavouvable to the playeY)

et x denotes the gain
Ten the vange O‘F X 1S
$~500,100, 200} o
n L2
Then the sample space $=2"=2=4
S= JHH, HT, TH, TT}
The Pmbobili’rj o"f all heads
Cget’dnﬁ_,_ (2§ 200) =y
The probobility oFf 4 head (getting Rs 100)
I E,L{h oSS |
The pryobhability b%joaatse;fls (%E)efﬁf?j Rs 3,60) |
o T3y =y )
The waobilit&j distvibution ot * s

X 500 100 3g0
P e Ry Vy - |
| ' : )
— S
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»

cx) = NP
(HSOOK L,)“"OOO)( )‘f— (QOO/\ t_}_)

_p—25 |-
. The game is not Favourable to

the laﬂex

@ Let X denote the minimum of the
two numbex thal appeay. when a paiv o4
1aiy die is thvown once, then deteymine
probobility distyibution funetion ot X

(y EX Pca't‘oﬁo n

diiy vayiance

sl @ When two dice qwc.‘Hﬁwomn, the

total no- ot outomes =36.
The somPid SPQCQI

s=5 (n),0n2), (43, (), (115),0,6)
(20, (201, (2,3), (2,u) (35) [2/6)
(311),(3,2),(2,3),(3,u), (3,5), (3/6)
(uin), (), (u;B) (), urs), L”’G)
s, (52), (5 3), (Q,u),@;g), C9(G)
6, (o), {6;3),@,ru),ﬁé}5)} (e,e)j

let X = {1, 2,3, 4, 5,63

PLY = plx=1) = (1) (1) (12) (1u) (ns) [116)
Ca D) (3,1) (1) Coin) (61)
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= M

36 |

P2)=P(y=2)~ (3,2)(3,3)(9,u)(2,5)(2,c>
[3,2) (y;2) (512) (6/2)

= 9

-—

3¢

(%) P(x—a)—— 3,3) (3,4)(2,5) (3)%)
UHQ(S;ZJ(G 3)

_
3¢

PLO=PL=Y) = () () (y, €) fg;e)(c,q).
Ly
36

(5) PLX 5) “(?,S) (Q[G) {C,S)

—_—

—
—

= .3
B
P(&) =P(x £6) = (g 6)

-

3¢
onbabilitld -dish‘\buﬁor\ﬁ X |
Y \ |
2. -
PU() - 3 L 5
6 (?’36 :1[38 5‘]% ¢

3)3¢ Vs
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'zl ]

gny EXp e
E:(_x‘) = é;:*l F>1

WKT,
201650 (43 wafur

3 |
+ _Sx 36>+(GK 3g>
l
()= %7; = 4 B85

i) Vayiance
—_— rL_'
vi) = (=0 P

vix) = (I-D'SQ:})L'_’_D)JE + (2a- 2'51%);2 .15.6+

) ‘ . . R + .
(3-;;.5;13,)?%6 + (y- 2539)x 2 +
T

(5—2523)x 2 +(6-3:523)% =¢.
= 08354 + 1y go.

vX) = 1963y

pRLy

§: Two die ave thyown. Let x assicd-n to
each poin‘t (a,b) N S +the madXimum oF
ts numbers J.e Y(o|b)=—-!‘ﬂcn<(q|b)' Find
the Pwob&bilihj distvibution and also Hnd
Mean' and  vaxiance ofF distyibution.

When 3 dice ave.thvown the total

"0 ot putcomes = 3¢,
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"

S= L0 (12) () (y)1E) (116)
(9) (3y2) (%) (u) (25) (316)
(30 (3,9) (3,8) (31u) (3)5) (3/6)
(L (412) (y,2) Curu) (hys) (Ur6)

(S11) (5)3) (5,3) (S\JU} (5‘,5)(6'76)3
ey (6,2) (6, (G @;S’) (C,!S)
tet X = §1,2,3, 4,5,6

PO) = Plx=1) = ()

-—

EY:
P2) =P(x=2) = (y2) (1) (22)
P(3) =P(x=23) = (12)(2,2) (312) (31)(3,3)
: & 5 |
3¢

(1) = PO = () (208) (3,14 (1)

) w2 (y )
= 3 '

3¢
P(';) =P =5) = (i) (3, 5) (3,5 (4,5)(5,5)
: (S‘H')(S]Q)CS';?)) (3“4)
=9

PL=Plx=c) = fy o

= N

—

36
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. = (16)(y, ¢) (3 @)(q,s)('s, $) (49
(ci"-v (@1"1) (C'?a.) (G'-l (GH)



bi 1Y distyibution of X

PbObO
X | 3 3 H 5 G
[?() '/36 3136 5_/35 :”36 C”Sé ”/36
P .
(in € Pecioﬁ on

WKT, €(x) = 3P
_ (1% 35)* X 36)+( X —— +(Ln< 4
(5% "gg)+(5x 3)

- 0'0F+ o-!se—ko-q16+o-44=f+l-25+
01666 .
=:80%
(i) Vaviance
— D
v(x) = (%=X )P
= (- & QDI)X .+ (- 2:402) 5% i
(3- 3‘@02)><-;6+(u-:»<;m)><—3—6 t

L . "
(5- 2209 % & 4 (c-2.500) =

422+ 4.33239¢
VO = Y. 3603¢
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wtd 26|31q ‘

Q W\e yandom vasiable %X 1s defined as
he sum od the numbevs on Faces whep
two dice avye thvown: Find mean o¥ x.

Sol let x be the yandorm wvaviable:

The sum od the numbers on the Faceg
when 9 dice axe thrvown - X s Q@ ?mnolom
Vaviable , ﬂ '
when 2 clnce ‘s thrown total ou%comes 1S 3

X = {Q!:‘J)ILI,Q{Gf:I‘]ngllD]Hfr-?j.

e { D) () Or3')0rH) ms)le)
(2 (2,2) (2,2)(24) (25) (36)
(31) (2/2) (33) (3,1) (35) (3,¢)
() (4y2) (42 (W) is) (y,6)
(9[1) (s12) C§13.) (gfl") (S‘;S) (9)6)'
(61 (6,2) (6,2) (6)u) (6,5) @rﬁ)‘-}
P(a) = P(x=2) > Di=) = /3¢ =
P2 =POr=2)— (300,2)« 5 = SIEY,
P(L‘) PCY H) Q(D;Q) (3 D CHS) S = 3/35 :’/
PLS) =PX=5)— () (y, ) (312) (2)3) =u)ag’ -
P(6) = P(x= G)-> CUS)CQ 1) (313> (q")_)(g L,n)
= Slfag .
PC'}) =pP(x = ¥) — (l;&)(@ l) (g 1) C';l ._.>> (g\q)

(L,IEJ) - 6‘/36
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(g)-——P(X ——3) (Llltl> ng Cl;é.) (@M";')

| (5/3) (3 5)

= 5|3¢

pla) =P =9) = (3,¢) (63)(y,5) (s)4) < )y
p(ro):P(x:m) = (¢ w) (4,6)(5,5) = Slhig
()= POX=11) 7> (§5) (S18) = 2[3¢

p(1) =P(x =12) = (§6) =13,

waabilitj dictribution of ¥

== N B X ¢ S 4 3 2 |
P(O YA ‘_3)_6 ' 3@ 3 ...E_ _é__ 2 i

= W3 T 6 36 36
Cx 6 4ax 2 4qx-L +lox—33—6-+
26 3 36
|
Z L
X 36—’_"2)( eV
A =" F
=0 l3l19

ConTinu ous RANDOM VARIABLES-

. Az o 4
~ let . considey the small mntevval [X";'H—;j
.1-04' length da awound the point X
~ lel | -
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r

h

G1) Pla ¢ neb)

tom ot b oang m
b

@y  [de0do =)

=

iy FOO s o A ER :
. RO dX

MEAN |
let X be o continuous Random Ve,

~ble and theiy pyobabiliy density ~Fun cion
of X ovey the intevval (a,b] Then meay,

b !
o= Jn ) dx

" |
E(x)= X=1 = Sxf00dx
- 0

MEDIAN

Tt '1:9 "ch.e point which divides the
entive drctvibution inty +uwo equal pasts:
In case ot ntinuous d1stoib uh on, media?

‘is the point  which divides the total a¥eo
'nto 2 equal Pavy ts +hus «x s detined

is median then,
M . |
fae0dt =0 2004+ ),
o N

Solv‘mﬂ M we 3et the median.

———————
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MoDE -

Mode 18 the value of x poy )0
e ma>t‘|mum~ Mode g H’\Lls

' f
: .+
\_.

200 . 3iven b
pyx)y="9 and  4"(x) <0 +oy 8<% 2 J
v ARI ANCE |

The vayiance oT the distrhulion is

33\/&0 b_‘j . |
Vi) = JUFOO) da~(u) >
—b

8! A continupus Yandom voriable has
the pwbabilii’j densitﬂ function .
o) = % cA(a-x) 1foexer

O othevwise

@ Find ¢, i) Medn Giiy Yariance

Sol ¢

Wk,
) j%(z)d-'xtl.

0 > § | <
JAodda 4 fEe0da + [ dT =1
) 0 SN

2 “
04 [cx(a-2)+0=|
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lj__c_ — & |
2
(1) Mean
b

) =%=u = Ji#(x)c{x
s
O IAX e lr-ay da g
"0 9

Cc JG“‘“) clx

- ¢ *f " C.J(fhaf)gtx

CQULRL ‘3)&1

c [’”G’

L_JO

Scanne d with CamScanner



e

iy Vaviance

WK T P
vin) = fmJ(R)dxm(Lg)”
-5 ,
@) b X
() = J')LL-I’C?OG{X-—(LI)L—%J 2F (1)d 2 (1)

- xR0 d —u)”
- <
— o4 [ xFOOdx-(u)T o
o
V() =[x Ae0dx —(w) T

B
jx? ac(2=x) da— (1)

("

O .
= 3[2_11‘1__’1_?)1;_'
Y & S s
=2 [1e L]_‘
4 L2 s
= 3 _3_]-4
¢ 'S
1% £
= Q«q_‘-_:)_é‘____‘
>0 3
10 ¢
VU‘L):‘);

9! Foy comtinuous probability Function
1) - ikze‘l X p

F‘nd ¥, ™Mean, vaylance.

-
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WKT,
H{}(l) d1=1
-:>*J:4(u> dX 4 ﬁﬁh) A =1
O+ ;—F ZO ot =|

=0
= o4 frae tdy -y
0

(f
N
',;.z
"
M
A
—
l
poit
o~
o
oy
N
L
AL
(‘"’5
o
s
&=
o)
[
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— PR - _ _ |
= o , ‘ g o

l B ] 1_) u""___
we L [o+d 3

=23
U’,’{) \/mr'mnce,

Wi KT

v(x):—J'o'f\:FU) A - ()™
—_ A o 0 . |
V(l) = 0 J.'l K 'Xe_ﬁxcl’)(._ (3')1

0

= —X 2
— k[ *e du— (3) |
O

- 3, . o]
['XL‘(‘-e_:Q"LJI C“’_ 1) Flax C"e,)‘)'“QLiX(Eﬁ |
+ J’H(-Ehl)jﬂ-— 9
Jo

= R R
[otéq(—aﬂ)_._q.

—

A
2

—

N
2
V()= %(au)-—q = 12—9 -
vin) =3

(S}:A Conﬁhdous yanpdom vaylable_has a
probability dendty Function.
-ﬁtx):ikx?{’”‘ 1> 0,450
0 oth exISe
Find, kK, mean, varmance
o0
J T dn =
e |

Scanned with CamScanner



0 = |
(400 a7 4‘54@0“
— 0 0 - A _
_ oa Jxxe A=
B o
_ ok [t da =t
° ~A1 eﬁAlﬂi
) [x (5 )“'(“?Tf 0
= K[O"';ILl =1
K=dA™ 1
(1) WK

| M:J-ﬁl-“'x) ol'l

(@) o0 |
= JX-F[?L) d'}if‘x—FC?\)g\l-
— 50 2 D ‘

: —d
=0+ U Kue 1(ol?_t
= .

p A
A

CGINWKT, .
v(n)= JX 4('1')(.‘!'1“‘(“)1#
0 T
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LT

j'x Pea) dx - (u)rfx FO) dx - )™
hf"'"l 2%
.uf)-oﬂfx KX e &z—(;f‘
PEEE
_ le. da -/
. (&)

3 Eh(’lx '__(4'1\ -.{_q

:K[Di 'y ‘31(‘“7: t6 (‘:9__

A ) dd | 1 R
—dx \) =

—(C (& ) L\

I
[z»?

v(x)

9 , ‘ _ -

@' A continuous RV X is defined bl._d

H) = (e (30 M m3exen
:—'—fé‘wall) -1 ey

(3-x) i 1ernes
0 ofhenois&
@ vexify that 2(x) is density function
) Find mean ot X
SDIP NHT, -
j-ﬁ{x)d“l:|

N
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'
| _:hj (ﬂdmj“ﬂdx.\.j-ﬁtx)der '

J¢u>dﬂ4_5f“>d1‘” ’

:OAJIGCHX)d'X‘,J (6- QXJ‘F
3
By J,G[5 1)+D“—‘

'->-—_J(Q+1+(;1)c1‘1+ j(é; 2 )d a4y
3.

J (q+1—éx)ol1h|

o
_>-£ql+h_+ G"]—f—m[élﬁal]'

3
47_L_[ (SO S
I q"‘*‘g—-—f] = |

|

= ‘“““[q("‘l—F%)'l‘ (—-—].{.3):] +

T6 [GC'JF')‘" ““('+'>]**- [‘:1(3 D+

H‘i by
o = pat £,
QH+Ia*l§Q:I

)
B
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@Mcaﬂ
1/\”4—1'! 0
TR Ju-f("t) dx
—D \

- & ’
#Lh(zﬂ) dA+ 3

|6

E 16
—1 . : . 3
. 1 j (g4 =) d A+ 6+ ,—'_;J [ a -6+ )dx
= Te), .
' ' - ol L, 3
| ~ X
e Y T I R S R
_ L faxt, éx _1] +—L——” 3 }
”lé[—’f+3+q_3 c L3 5)
" 2y
V [fa _aa b __(m _ _}+
= TZU"’ 1+Li) — o y)
l
| (2 9 | ,_(i_p_—k———)
A [( :>_—SL'+'_q') 2 H
=0 "9)ogltq

Q' The Pwobobi\itﬂ c?e,ns}t'j function - of .
$(%) of o yandowy Vaviable +(0) =Ce
1 —2cne 0 show that c =", And find
E‘Eﬂh and  vayiance o+ distwbution also
nd the PYobobihly that vayiance lies

2017 Gwen that,
-1x) .
I“H"()‘:Cﬁh T —0<xA <0
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WXT,
J\-Fh)dx =

<1}
JC€ ax =|

Cf"lﬂcli-':! | |

[_J’Q‘FCX)d)L:o I+ ) is odd “Funcﬁon
e , F (%) - — -F(DL)
kf H0d % k Qj'f-Ci)ch I+ ) is even

I e -ﬁC-JL) -FC:JL)]

c 3 [N -|
j dt =1 ( e even ‘F‘Uﬂd:no@

QC_[ é_xci'-l —
0

-9 C.[‘-— (;1] "3_ ‘

—

o}

Ct’/D\

CWKT

Utf’?\#(x‘) dx

— JX‘C_E"X‘CJI

-

. Jl *!1!

I

=0 (" odd funcho) ,
s
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RS ENGOERICD

Flato-n=-2x(] - y- [
=5 [o -2 C-é_o)] S,\U‘\
= 3
v(X) =

q: T+ the P'robabr(ltg dcnsrtH Junction o+
a yandom vaviable s 3|Ve,n b‘LJ
P(1) = gk(l ) +ov o<?(¢y

0 . otheywise ;
Find - the value of kK and the PYf)bab|l'titS
that  yandgm Vayiable havmj this waabﬂr’t‘t;
Will take oNn a value blw

1

DI 01§09
Y 9veatev thaw o5

-
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Given that, ,

$(x) = SLk -15) Foy oe¢x<l
O Oﬁﬁfwﬁe

NKT) i
f 4o dy =1 |
-

0 ] Iob . v
= JHO) dua [onda [40da =
s : 0 ) a

T 0+ [F00dAto =1

10
[ KOS9 das)
°
kfﬂfxﬁdle S R
k ‘ -__"13-"‘ i
['X 3J ::]
(]
K| t—2) _
| Qkég‘fﬂ
=3,

—p o
Tobabd&y tqkes vc\ue blw 015[32

Plo ¢ ¢ o D
01

= [ Foda
o)

02
= [ k(-1Ddx
0°)
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-~ p- 165
P(p 1< X <0Q2) =0 HE5"

0
i) P(w>0-5) = [ F00dx

05
.“ 'O ‘ ‘
= [Kioadx
©0's
b -.a

K [GexDdx + K [f—x*) dx -

Q-5

"

b,

341
_3_[-1_1_] 4+ D
2 2 Jos

11

=0-3126 ' ‘ ’
q: PYObQM”tH Aensi‘tﬂ Function of a
Yandom vayiable y .ru)=§jT'5"m} ogX =T
0 otheywise
Find ™Mean, mode , ywedian of the .
|
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P distwibution and alco find the PYOh g o

blw o0 and Ty ]ht
Mean |
2 1
NKT, Ix#(x)du::}k |
Q K0 < oo
h-slmdx-ij—g\mer jwhsmdu -
W mn '
O+ﬁ38hd%+0:w
T '

| '
= o simada -
0

= =3 [‘X (-cos 1)—';-@537\.':‘()]7?
o

U [F (rae T ‘ | '
=== ;_” Ccos‘n')T}SmTl‘)-— go—ksmoﬂ
“L [
b = Ir__
<
Mode
M}:)_de 1S the valuc o-F X Joy
Which  fex) g ™ aximnum
4(i)t351nx'

_F (1>"“ Q CDSX

4('1),& mulumum Jﬁ(l) 1< hj be wWax-
then ') =0
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=0
- - cos¥
mosX =0
cosx =0 ST
x =T
=l |
—r”(-x) = -S_—SH’\X
= -—-%Siﬂ—n—)l
'
= <D
Q-< _

20 Js max-at A=~

(m) T+ M s the median. of H\_ck,dktﬁbuf’

-th-tﬂ; e b N 1 - o 1’
M . . '
[1ondx = [Fe0da="s
o} N ™

f400)dn =1
©
™M

[— cosuj:]::\z i
~C0s (M) + 50 =|

—wsM =0

M=, g .
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I’

. Mean = Mpde = MediaN ="]a ‘
,Q:‘ThF X 1S o continuous Yand pm qu3qb|f
V= ax+b - Prove that E(Y)=E €x) 1}
and v (v) :QLV('DL) wheye vV standsg "FDT;
Vayiante and ab-axe -constants.

Sol : Gwen that,
V=0oXx+b

[FCX) = jﬂx—ﬁtx)dx _ .
e -

E(d() = J¢(1)4(1)d|‘1}
oQ = : |

E(D = [y(a)dx
—e0

e
FE(ax+b) = [(axsp)F(200dn
-0

] «<,. ‘
= [ axt () AN+ [bd (x)dx
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’ D
WNCLEE b [fo)dy

-;aﬂfj
_ g Elx)+BRE
_ aE(x)+b
s et y:ax+b-———@
£(y) = E(axth)
£(y) = aE(x)+b —®
—me@ ®
_Ely) = axtb-aE(x)-b
\/__l:(y) =ay —aEX)
$.0:B-S

[\/—E(V)Jl:ql[x-—l?(x)]:_
-ﬂjam Jcakma E on B'S
E[y- ) = aE [(x—E00)
JE®) =av(x)

g T+ % 15 a continuous Random variable
and Kk 15 constant then PT

DV(X‘}k):‘V()O
”)V(KY): k'.t_V(x)
3ol kT,
VX)) = Jx-Hn)d'J\ e
y f?t ﬂ[’(x)dﬂ—-(j'xqf(xuy)
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ONIT-TL 61gliq '

PROBABILITY DISTRIBUTIONS.
M'\'“—'\’\,\/-\_’_ M/\/\_/\,\w

—> Conside¥ a yandd™ expeviment that
Oan two Possiblﬁ outcomes “ov eXamp|
In an expeviment ot rollinﬂ a die Sucegg
covvesponds to a ac’t‘tinca a die numbey 4
oNn the +ace ot dier Failuve (o¥¥esponds
to Jetting 2,3, u,5.¢, on the +tace ot die.

= Assume that the probability of qettin
sucess 1s P’ and ‘Fu'ilinj )s '§" such
that
Sometimes we need +o tind the Probab),
ot X' sueess among N’ tvials undey the
+o||om1n3 conditions.

.i')ThCYe ave 1 tjals which
) Thexe ave onl

bag

<,

: ave independent
. Y 27possible outcomes thet
'S P gq (dov each tyial)

i) The onbabili‘tﬁ ot sucess is same Toy
each and evc*nd tvial-

BeERNoOULY'S DIsTRIBUTION :

“ﬁ Yand om vayiable X which takes Hwo
Valués 0§ 1 with PYobobilities q g p such
{_hOL_t P(X:O)::Ci § P(y_.___') :P

whexe, A=1=P| 15 called Bevnoulis drscye®

yandorny VaYiable and it is said tp have
Reynoult's distyibution.

Reynouli's distyibution can pe wyitten as
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BINOMIAL DiSTRIBUTIDN

ginomial distvibution was d|5covemol
by James beynouli 1in the ﬂccw ot 14t
cenJCLLTH considey a seyies o+ 'n’ mdc:pc'_ndcn't
tyials N which the pmbablhtﬂ 0T success

e P and pmbabmtg ot ailuve is q in
any tvial - : - :

—The Probab\h‘fg ow‘ X success consequently
(n-%) Failuves in n’ “tyials-
Pl ﬂ"l Lo g o

— But A" success among n’ tyvials. can ocaurs

Ney uoaHs and the PYObabllltﬂ ot each
way is pPlgh™x r

— The pyobablity x success in n' ‘tﬂals
n any ovdey 15 CJNen by Y‘)Cipq"n 1]

1

DeFINATION

A yandom vaviable X 1S, Sa\d -tD-Follow
binomial distvibution, i1 it assume onlad

non — ne_ga'h\/e values and its Pmb&bili’tﬂ
distyibution 1S cawen bﬂ

-

P(x= 1)—“c1P o %

= hcr-l 1("’_ )-ﬂ A

X oy B(ﬂ,'x];p) o

;
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Conctyiants of Binomial distyibution. '

The binomial Pwobabihhd dis‘cwbu‘ucm 15

qiven by p) = ney P TqhX thTe L= 0I|Q “n
Mean: . |

Mean(T) = ecx)~ s -xPOO

n=AL
= ax hcipo\,

= 0“"“(‘.1' PC\/ h+DﬁQQPq/nhi___

‘:‘h‘.PC\/hh“F 2 N ‘ L‘h__,'l_". t 'ﬂ!

(n-a)la) " 3 c'n—s)lup"ﬁ“hP

= NP N n-NPA Fn(n—1) (n-2) Pq, ¥ —ng

-+ Wc—h P“q/ﬂ_-“n.

= np [‘.‘\PF‘ﬁCn—O Pq,“"’+ _C_ﬁ"f‘}(f‘;l) Pl‘ﬂ?hi N -P“'-__;] .
=np [q+p)""

= NP :U_—‘P+pj“"' et A, -
“eu)zn;ﬂq R L

\Vaviance :

V) - e(xl) [eu)]
(ECX) r_la N P(X))

-

= X-Q_ % Ptxj -(n)*=
n . L ;
- %}(1'—&—1-—1) POO — ()"
- 1))
. (Cx =R+ PO —n*
n T~ e
= 12:0[1 (X ._1)+1') P(x) —L
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_ N s
_ 2 -0 P+ £ A POO)-u
A=0 -

-—
—

s (=1 P + 4~
0

\D)
s
W=
1 B i
R CE NS LR W TR
xX=
_‘—

D . .
. | \ ,,
[ +1hcqu“ +5 ﬂcqu’n? —=n{n-1 ﬂcr)‘
: : . : bﬂq’h—‘n T 1 “HL:]
M | ol s :
B [ OH)‘“'M A G(n—é)m Pa - ntn-:)P]

+u-u*

_ =) ek n- 5= ~l)(ﬁ-—3) | 3.
_ [Qntn NN 3).Pio\/n 3, ¢ N Yn RS
(n-2)1 2] (n-3)13]

4o '\(Y\—*\) P“]+.u ~ut

o 3 ala " . .
= [ntn-1 PN nin-DIN-P 3y +hm:1) & H
Pt A
=" (ﬂ I)Pl [q.“—l“' (r\‘—-‘l) P%n— _ + Pn"‘Q]-_',_u___u

=n(n-NP’ [(q,-'rp)m..-a].yu u-

[(H—P P ]+u T X C&-—l-—P]

= “Cn—\)P+u n>

- P"ﬁ-ﬂ .
=“LPl~hpL+np-np’” [__'-':U?ng].
SNPNp =apl-p) U qsi-p
= NPq, | S

—

—
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r L | J,shibuﬁoﬂ
Mode o1 binomia ABthuboﬂ 1S a

1
Mode ot Binomia Sy has MAxIMUR,

value 03 x at U‘Jh'Ch

value : 4- Sor i (P i
a | part ot (NHIP)
Jn’ctqu past o cm-'mtcatx

MOde.= i (h)P & () (P—1) ] 1 (NP s "“Jﬁtac-,

Recuwyents Rda‘oon oy Rinomial
| Distyibution

WKT, .
PUx) = nq o A% — (13

+ oy
P(XH) = Neyyy p* ‘0\,“ A (2)

eqgn asl |

| P(x+) _ Neyy Pl-H o\/n—lp‘

= Doy P et
TNy P ___oc')"‘x
= Doy Pl ol
nCX P':L __c\’“q:."l |
= nC()k — |
) o
'Y
= Y\\ x(ﬁ“l)]‘x\ . P
(nqq)\uﬂ)l Y-l
Px+D) _ (n-xy1q) |
\
P(X) (n- 1-\)1(1*40‘ X P
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= LT T R
o(x+) _ (n=x)(M=x-D ] P
—p(x)  (n—a-1) 1)l 4

1) 10 coins ave th'rouorl\ SiMU\tQ“COU.S“é dind
P‘_obabilf‘t‘ﬂ O_‘Pdﬂcttma @L

N\ Atleast F heaas: ) 0

ili)) AtmosT 3 hcads-/f’(?‘é L;{Nl\/ ‘

gol: The 4otal no- ot coing =to =n

p- P*robabili‘ﬂd ot getting success (H)= 1Yy
q = Pvobability ot getting Fatluve €1) =10

N'K'T}
Ply=n)= Ncy pign—>
) Aticast =+ heads (P(X) =)

P(x>) = P(=)+P(8) TP +PUI0) |
= p(x = 3) +P(x =28) +P(x=9) +P(x =10

t 10— ~ 109 b )p—10
- =10, P q,"° "’L+!.o¢8 P’q° 8-HOc_qF’ V7 o P4

=120 () () + 5 (wse) () + 1o (519) ()

+ 2 (rom) @

= ]/ —— 4 0 L
123 Q 102y —|O.2_H+ .——IDQH
~ 3¢ " }
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i &3‘8\\q ‘

Q a4 1o Y. o+ "Pne_ vivets PYOcluccd bl{]
a wachine ave dedective, Hnd the
P‘onQbihtﬂ 4hal out: of S 'YlVP_fS (hOOSQn
ot  ~Yandom

() None will be dcirccﬁve,
01 one vl be dedective
(i) Atmost & Yivets will be O\C“Ftd:\\/e -

SO\ q‘\(en

The total no- o thts 5
= P‘SDbe]‘Itlj 0% olc:Fe_d:we 1‘&"05 _'

'

P o= T | ,

& oo =0 et e,

% =1-pP =t-01=079
N KT R S

PCX X)uhclp%‘*l o
(). None UO\H bto\(‘:kd'\/e b 1

P(X—O) *SC—OPO P ot
= 5%(0 )"0:9)5
=o)L,
=089 |
(i) one Wl e defective
POX=1) =5c;(01)(0.q)5
=5(0-1) (09)4 S
=0-31¢ "
(i) Atmost 2 will be clt'r-ecj‘}:'wc;”
P(x £2) =P(X~0) +p (x<)) +p(x = 2)
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_ 5%(0:1)0 (0:9)° +5¢, (0-)' (0 9)5—)
gcl(b-l)l(o"ﬂ)s‘l

- 0594 0:32%-4+0'0329

-~ 099

4" Assume that sofs oF all enamccxma
gtuclﬂnts a¥e good N mMathematics -
chcexmmﬁ the Pxob&bll!"t\f_s “H"lo:t QYﬂOﬂa
3 engg students-

4y €xactly 10

iy Atleast 10 - 2

Gi) AtmosT 8

(v)Atleast 2 and atmost QA
oaYe 3ood n ma'them&":‘CS

Sol: Gpiven,
Total no: ot students =18 | .
P= Pmbab’a\'ﬁcﬂ o} students who a¥e %ood |
n mathematics

= 50
|00

P=o'5
A= 1=pP =|=06"5 = 05 |
0) exactly 10 oxe 3-00& n mothematics

= \ )
= Y4 2353 X 101!4’( 35¢

=0-166
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0 Atleost 1o ave q00d n mﬁhchﬁj
P(x >10) = p(x=10)+ P(x=11) +P(X=12) +P(x < S13)
Px = 14) =+ P(X=1S) +P(X =16) +P£><.x,‘qj

P(x =18) |

(o S}”’(o s)3~10, 419, (o s)" (0-5)2-

I

|9¢__u(0-3)‘1(0-5)‘% £ +1gC'5(0.g)13 (0-5)'8~13,

8y, (05 (05)" 3 g2 (008) 7 (0rs) 1Sy
~\1€ 19 — -7 - 1 —

lgClg(O'b) (0'5)% ¢ +'%C_\:}(0"§ﬁ1 'CD'S)(& H*

| %C‘%(D.Sy%(o.g)lg—ls

'%m+%ﬂwtad'

=(0:6) " (43958 43183y 4 13564+ 2563 420¢04
N 6H1S3 ¥ 941 |

-

QGQWL_J O@:l;)q) =D'L!O3r

ood | '
P(X<2)<py 4902 I mathernatics

=O) PUX=1) +P(x = 2) 4-p( 4 =)+
POX=t)+p(x = 5)+P(>e—g) yp(x =)
Px=1)

= [lear Bt tbe e g s e,

'$eq 18, (o 5)Y
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:D-L{D"}
: / <9
(V) PLQ-":X")
| Q )18
| == 193¢y (T
A=2
A B
) N8 g 18, T T CJ
- ()" [Feat e
O Pyobability of a nem\g 3cne¥a’cecl VIYus

ottack the computey S_ljstf'-m UOi.” covvupt
the y tles out of a0 -files which a¥e
Opened in an. houy- T+ 20 Hles ave
OPen in an houy -Hnd the pv’obabrhtj
that

¥
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| ica

() AHeast 1o Hiles axe mwupﬁd '
Q) €xactly 3 |
Uy AN Hles ane cms\'upfc:l

Gv) A1 Hiles ave sate | |

(v) Moye than 2 but pot moxe than 5
Sol= Given, |
Total no oF Hles =20
P= Pmbob'a\i'ha o} covsupted hles

=
20

P=0o.3
V\]KT} P()(::')L) -.-_-Y]Cm‘~ P'x n—x

| 3
() Ateast 1o Hleg aye c:o‘muP'ttc\

PIX>10) =p(x =10) +P(x =1\) +P (X =12) +P(x =13)4

- - - +P(X:30)

= 20 Y% A, o\I10
C‘D(D 2) (0 2)'%4 Docn (0 2)" (D"S)c’_,_

013 (0:2)*(0:9)%+ 20,(0:2)3(0. ¢} 4
20¢,, 0 (0. 1)°4+20¢,5(0-D" (0.9 +
20¢yc (0o )T+ 20, (0-2)'* (0:9)%

_ A T T/ 1L R . 20
20¢)q (072)'* (0:9)? +aoq‘fq220-?,)'+ino (02) ot

4

P(x = ‘D) = (%’-05%15;)‘%('—1-Glemaq)*(g-sss MBS
F0-331%10°) +0-€euxiz®) 4 (1 coy x15Y) -, |
4 (1-300%X 102 +C§-ggbm'gla)+(3.,gs}x16'9
4 (£-398 X10° +(1roygxip™) A
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\

L',i)emc,tl% ?
o(y=8) = 20¢, (0 (0:8)7

=0'2053"
iy A Files ave covyupted
p(x=20) = WVcypl0 2)*° (0°%)
=|'04&XI0 o

(v) Hles axe sate-
p(x=0) = ¢, (0°2) (07 8) 0

=015

(v) Moye than 2 but not move +han 5
9 LA ¢5)=P(X= 3) +p(x=1) +P(¥=5)
= 20, (027 (0 ¢ ) ¥4 20¢, (0 2)4(0°8)'"

+ 20, (O 1) (0-9)'"?

P(

= 0205 +0-2(3 4017y
=0 9‘3‘—?

Q: ao/. O‘F ltcms -f—mm a -Factoxj a¥e’
detective: Find the pxobobm‘h:’ that In
a sample of 5 items:

U)None will be detective

i) One is detective

) PO(I(LO

-§9—\ s wa;;r),

Total np- o Hems =5

g
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P = Pyobability of defective items.

—

= 20
|10 0O
P= 0-2
9 = 1-P =1-0'2a=0"8

NKT, PIx=X) =N,y PlgM ™
() None will be dedective
P(X=6) = 5cq (0-2)°(0-2)5 0
=B34
) one is detective
PX=1) =5¢ (02)(0-2)°"
) = 0-409
AH PUeacy) =Plx=2)+ P(x=23)
= 5S¢, (D--?):LCD'Q)B-.;. Scy (o-@s(o-g)’-
=0'20Y4 +0.05]

=0-255

Q:Tﬁa.mcaﬂ and Vaviance ot o binomial
dns‘cwbution ave 4y and y)

| ‘ . Find
the P¥0obakblity ot P(N:;»,.D’" _?>_."6t$lP_ N

20l: Given,
Mean, u =y
NP =y
Vay¥ionce N = L"S
Npq= L

QCO\»): LP]Q,
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q-="03
" .
po1-a=1- 535 PP=3
hp =4
()=
N .:__!_2_—__ \\
b=
ﬂ:.G - .
. . = P(x :5)+
N = p(x=1)HP(x =) P =D HPX y)+
pixz ) =P Plx=6)

= G¢, (%)1%)% c, (é—,)L(_%.)H & GQ(%>36C By |
¢y (%)H (’%I'f)m-k GCSI L@S(Jg)‘ +6cc (5) C.::l;)

pesi)= 1 - P(X=0)

- sco (B)(3)
, |
%29

/ -l._

= 0998
Q:j—hc mean ancl \ICJ.YI.ClnCC‘. O'F' b:il")OMiO'
vasiable ¥ with  pavareteys NP A¥YE
¢ and g Find (j) P(Xx>1)
(i) P(x>2)

200 - Gyiven,
Mean, U =1¢
np = 1€
Vavionce V()= 8
npe =g
|
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o
Y - L _op_ L
P:\---‘:‘_&‘-l““ﬁ'“ Co] => P = b=
T\P:-IG
%n:le——Pn:B&
Q) Px>1) = 1-P(x=0)
_ 1\O/ y \32>
= 1= 32, (3)(5)
L =\-(2-322%10'%)
=0°999999q9

() P(x>2) =2~ [P(x=0) +PCX=:1)"+PLX=1)]
= 1= [(Beorsac v 32 (1)
=1-[(2:329x10"°) (529))

= )=(1.231%10 )

(

= 0-9999993369

@A a 2 Yows of a die ' 5 (0%)6 1S
consideved as success- Find the mMean
no- ot success ond stand avd deyivabo?
Soli- Gyiven, I
Total NO- o¥ 'H\"(DUOS::g 'y
P:.PTObe'lh'hj 0‘-?- Scﬁnﬁ 5 (015 C UghCﬂ [N
die s "l:h‘(Oban. .

= B
G

A
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vagiance , YOO =NpP %

\ >
=3IXNZX 3
_ 16
V()= 3
S'\.‘andowd dﬁ‘ﬁtl\/a—t.‘ﬁﬁ, 6"3\|npgv
- e
N
|6{8.\H' L

————

§:7n o binomial distyibution cons'ls-t'ma

;01‘ 5 Tndependent dies Pws-obob-ilH:H ot
' Clﬁcl 8 guccegs AYe 0:409¢6 and 0'2048
Yespectfvdﬂ.l:inc'! P ot distyibution-

O] Given,

No- o+ Hials(n)=s
P(x=1) =0:409¢
P(x=23)=0-204¢
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Px=D  4.y09c¢ o 1
P(X=3) o.20L48 |

[P(X :'1) = N¢ ' P-lc\,ﬂ = — nC]_ (_l‘_'P.)n_:( Pl\]

5¢ PO- Py 0 u01¢
S, p*(1-p)5s2  0-.20u¢

SpO-py
lop * (1= p)3
Rl

10 p
SO-P) =20p

Q*SP :QDP

Q@ The PYObCLb\h

=2

ot a Man h
‘l‘a'*rgct 1S \l? hd:hnﬁ a
D IF he Hyves 5 4
- MesS .what
pwsobabih‘tﬂ o+t hli—hna h?s '}t:ga?fr
ateast twice . 3
ih) ::Loh?;a Yy he Tixe 80. ‘thQ‘l: the P‘wb'
) 'S h‘H:mﬂ e ‘kuwact otHeast
NCe 15 Mbye than. A'f, |
Sol: quven
Pe Pyobab |
“ta O‘Y‘ Man h\t'\.—mcj qtﬁ*ﬂej; h

—_—

a '
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iy n==
p(x%2) = 1= P(L<2)
= 1- [P (¥ =0)+P(x=1)

Ul () P (B3]

=0'539
i) P(x=1) =1= P(Xx=0)>907/.
=1-P (x=0)>90] )00
= =D co '/3)0(%;-) N 059000
= 1~(%3)" 509 ;
" This s satishied Foy n=¢
Q! Find the maximum n such that the

¢ PYqub'lli-t'd o+ 3c‘lft|'n no head N a

@fossinﬂ o iy coin n tmes s <3kea“ttir
than 0+

Sol: P Pfobabilftﬂ- ot rjet’cina head

P:'f:l‘ A ‘ '
9= P\obabi\}fﬂ ot not getting head |

C\/: \-—P:_- \)3__
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r

s >0"|
P(x=0) e
“co('fl)o(‘h)
(y2)?=ol
Foy n=I= (l}q)‘_—:o-5'>0'l
>0\

. : - ualie s n=3.

S The ¥equive marO U™ vald

Binomial Distyibution Frc%uchClﬂ

T+ n independent t¥ials consbitute 2 cxpexy
oand this e,D(Pc:\dmmf 1S YﬁPCOttC’ C}{Lﬂ N timeg
then the -?ch/ucnuﬂ IO‘F X SuCCiQ§ 'S ﬂ:N'
Ny PHgn ™ | |

Since the Fmbab‘xlf‘tic.s o e O, )R ~-- Y menpy
success 1n K trials ave '3]\{@“‘ by th e
teyms of  binomial expansion of (g +p)

. In N sebs o n tyials |, the theoribeal
tyequendes ot 0,1, -~ Y---n guccess will
be 3'\\/.-c.-n by the teyms of cxpansion ot
”H_\C. N(&G+pP)In " The PAC")'SS'IMC‘_ no. of Succes
and  thely freqlendes awe called as
binomia | trequency distvibution
@: Pt o Binomiol distvbution for the
'?‘DHOquj .%YCC\,UCHCLd dk"S'l?“?'lbu'ﬁOn

— L |
/110"‘3ﬁ5‘c

[+ ]lz 25 | 52 |59 [ 39

e,

Y Y J
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e

sol: Given Hoat
No. of +ylals(n) =
Fyequency £ -fy =200 =N
Mean NP = sHa £

s N

o+as XI+3Y51+3X53 -H-I‘KSQ‘I’ISXIG-}—GXL}

e e

n :__’_______,——-——’—____'_
i 3425 +5a+58+32+ 16 +Y

6+ 2s +1ou =+ ud 128 +80 +ay

np = ——

RO

530
r\ —_—
P~ 200

nP==9'6§

_ep=_‘.?-<;5‘
P = 0-LYS
q =l-p =]—0-uus = 0°'SSS |
expected Frequency distyibution ) Sost0 110U

2 | promney Pat| enpected Frequendd
E(x)=N-Px) = NOT P

o |13 00309 ¢l

' QS o lyuy 29:3%

|52 023U 5696

3 | 5% 0- 2996 $9 92

§ | a3 b7 [% 33 39 "uY

S | g 00559 AR

C 1y, 00033 } e

- |
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QNPQCﬁd *Hequwwca dystvibution. '

DN
B S S ‘31 N~

+ 13 :?'5 ‘ Q_: | Y

JE(x)f{ € ag‘; gc;¥ e 36‘ 2 l

- 1

Mt may be noted that exp ected %Q"W%u
AYe cosed 1o obgeyved -f:a'c,o\(uﬂnoc_g

iy wins ave tossed 160 times .

no: o+ times x heads occuys ;s
aiven below

._——\‘______‘__
l

A O \ - 1
eeF ———-1 3 13 |
l;’cimts l& \3\4 ’Gc\ 1143 ||
Ft a

Binomial distyibution +o this

data on +he Nypothesis that mins aye
Unbilased .
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4 202 )q
Porssion 'DigTriBUTioN FoNcTioN ——

Poission Distiabution 18 a \im‘;‘cinﬂ Casge
Binomial distyibution undey ‘the %llom
condriions- )
== W & vewy lavge (ie N —-0)
1S veyy small (j.e p—0)
— MNP=A (d 1s Pnite)
Dexivation o} foicsion Distyibubon
Sol
In the Rinomial distvbubon P ¥0bability
PG 0F 2 success in o sex¥ies o+
Imdependent thials. is given by

P (X =) =Ncy Pr(‘apﬂhi

= Ne, PO-p)" T

B

—

n | -
= —— PP

s o i T it

GQEVIRY :i
= DD =)o =t (hxy | 4
GQELSIEY P OP)
= Dﬁﬂ'~|>(ﬂ —2) - L““‘C'l-—\)) Lt_P)V) |
- p* _
LY. -,
|

KT,

NP =d="N=4|p
ALPLATP=DIAIP—2)-— [d)p— x-1) qgﬂ/
) (\v—P)

—

A
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p
ACA’P)("{_QP)' - [d-p(a-0) p (-p)AlP
/—’/ —_—
x| P* (1-P)

AA-P)(A=2P) " [A-P(z;.z] oyt P
1) (1=P)”

p is vewy smoll 1re p— 4
A LAY Cabi) = o - A (L tmes) TSy
x) (1-P)%

J—

_A* (=P"

1 -PY*

AV e (1= AP

?L'] n— % O‘ Hm)k

(f

——

(t— dln)P
_ Aty IF

= ——-_1" n—20 <|— D)K

_ o
- AN )T

1, n—<0

P"“l)— _i._ cﬁ [ 1.20('_—) ]
A
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Substituting the, Volues o+ o and b n
Cuation we 3&1: ch/uwcd .‘a'hcujlﬂ1L line

k

Scanned with CamScanner



r ‘ .
Q: kit o shmghi hne

Jov the *follouoina
data by using least Squave method

X oy 2 3 4 & 9
Y. 431 35 .43 5.6,
Sol: The qiven data
'll \. .'..L 3 H ;_.G, 9. ..
y a4 30 35 k3 5 6 |
Equatian of stvaight ,\iﬁe Y;.%uiv_cd
y = atbt — O R
The two noymal equotione ot the gryed
s-t*mighf ‘-lincs ave »

say 2aexthzr—0

N :‘G ; L I‘
. : g .

o Ty

2 3 T & i

o PO .

3 35 A |q-5

4 L3 ¢ | SER ]

¢ s 3¢ o
g c 6y yg
&-1:3_15 gr_l‘_]:.lll':’z.\&f:ﬁb 2'.')\5.‘:”[4';3

Scanned with CamScanner



r}s{,{.uﬁ”ﬂ these Values in egn ® ¢
b
54 5 ay-3 = 6Yatbxay

n® 7

€4 6a+1ub =24.3 — @

O = W
el )_Llo+lgob =Ny-3 —©

equating @ A6,
eaqn @X‘Ff,‘

gqaﬂ'OE\ﬁb = 1958 |
yuo+120 b = =nu-3

3 = ayxutbyao

/ -
—34bh = 3-]. 3
b — 050 lq'-! .

w&acra_-2_03

cub a &b n CQVn@

g—:osgx3+05“m—°lux' .

9: Ft a stm\ﬂht’ fine TO the '%Ilouaunj
data.

+ 4, . 3 4 °© ¢ q_.

y. 25 52 A7 165"

S0 The a]\xm Jota "

: ] }
Ay ) b I 3 Y 3 _ Y
y; 25 52 9.F 169 29 357

. ¥

Scanned with CamScanner



The vequived stydighl hine ean . |
Y, = atby; = @
The 2 noymal equahons’ o‘r'g'wm et lin,
€Y, =na+ber; — O

é]',bi = ClS:l; +521;L———~©' L

n=%
1 Y3 1 Ny §
25 1T, .25 ...
2 50 L| ) _".I_D"-l V
3 9F 9 291 |
4 b 16 g
S 29y 25T Iy
¢ 35°¢ 36 213
3 suy 4q : .380:3

EX=10g Y =1s3-2 .ex=luo. . E7Y; =30 83
can @ = 153-2 = IXa+bXf28
Ja +18b =153-9 — ()
ean &)= 3ug'g —axagtbXluo
220 -HLIDb-:ngQ-Z ““@
Qolv'mg eqn @ and (5 we  qet
o= -1-9285%
h = "§4y2253

ean D = y;= - 1132853 43.4y285F9;

L )

Scanned with CamScanner



' '
‘Shaiﬂht line to the "FT).”Oquﬁ |

T

. If
ddaiﬂ ‘
20 '2p 4D 50 60 "3p
i 00" 3 sool 006" $00°F $004 30|
_gour
Y;
| ‘aht hne con
§9| u'ne_d Shalgh 0,
The ey
L:J‘ vt a+ber - t "
| ' 1 qven St hine
equations o7 ‘.
e 2 noymal €q "
_padbEXy T :
&Y - L o - .
LY — A . ey T ’
An:g o L
h ’ . i ' . | | )
20 %003 4DO - V6006 |
jp  goo0'h qpo- i AUdIE -
-I ' 'l‘v1
4o $00'6 1600 3307Y
' 0635
so go00-3 2500 Ho y
" : 905Y
60 go0'q 3600 Y
;o o
0 Q0| LWq o0 5 603
) = 230
©Y, = yg03:9 |
L
“H'= 13900

Scanned with CamScanner



ean © = 4g03-9= 6a+ X230
cat+23ob =ug039 —0

can @ => 216201 =ax 23F0-bKIBI00
Q900 4-129o00b :.9_1620\-—@

Colving eqn ® ¢® we gct

a = 3yuis, '
b = 296694
l:\""(l"\b’h ' h:Q.Tt' :

U= 3UY2548-36696%;

Fi‘c‘c'mg] ot 'Sﬁmnd‘dtﬂ?’.ﬁe po\Hn_bmial DY
PaYabola by the method ot least square
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0 21 the +uo' VaYiables ' tends to move
OPPOSIt& dlYEC‘hUn ( 1\4} [D"Y)JIT) ’ e onk

IS mcv
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Javiables excluding some othey ngi.ab
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—1eS

T we study the Yelation bl el Hie

yariables 1s  called total covyelation.
ex: Relation bJw sales, price and demand .
' (I SR . ) y

2. SIMPLE AND MUILTIPLE CORRELATION -,

— 74 we SWO‘}J the Yelotion bjw only two
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The Yelation blw move than' a voyiables
15" calted o« multiple co¥yelation .

4. LINEAR -AND NoN - LINEAR CoRRELATION:
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— 2t s also known as pyoduch
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RegRESSION
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to estimate the unknown value oFf one
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= bﬂl ('X '_1

Keg
CIPanSiOY) t
be clagsified
1. Rejycss.lﬂﬂ €q,
equatio

92 Rejwessioﬂ
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thxe,
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sxy — 2
Y sy (sy)*
NOTe - i
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Regvession equation of ¥ onX

 =xy- Z2xey
bg-i -
e x> (£X07
‘ h

298 — (-W) () |1
ygg — (W)™

1
= 0499
Regvession equation of X onVy.
. sxy - =X£Y
by 5
sy'— (&£¥)-
N
_ 2g3 — G0
=2 o
35 — 25
e

= o-4é£
The vegiession yelation of VY on x is
(Y-y) = by, (x—)
(4-82-u)=0-593(x-23.¢)
U-88-Y4]l = 0:593% — yq.¢
D.59 3% —H-}BQ-J-??Q_ =~ 0

Y=32399962+0:59%7% .
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jgt1 00 Nota-tion Sample  Notation.

pop" _
vean H mean x
.\,m]ance e * VIQ'U.IG.DCG g
¢ D & Sp (4

onPfo‘D” P ~ pyopovtion P

. gk N ke n

Notk HYPOTHESLs -

¢ A sample of- uop items 1s taken
tyom the population whose $D 1S 10
and mean ot sample is nyo-Test
phethey +he sample has come f70m a
population with mMean 32 and also
find as (. contidence inteyval."

Sol! Given,

N=4DpO
:J.'Lh = Yo —f.Samp,c mean
b= 3¢

X, = a¢ — Tabuloted value:

Step g
N;E'_llﬂgpothes'ls Ho
TBC SQMP]C ha5d7ﬁb0ﬂ -Fyo the
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we Y pothesis (H)

S‘tCPQ _A|—[—c‘[nd
e e
TEaER:
an)Hcance
. 4 sign!
Step 3 Level 0
| A :_q5t/'
'Z,(, = |96

stepy: Test sta'h-stICS

c‘”ﬁ ' 'OJTD“O

Conclugjon - SRS P
X tabulated Vc«\ue:“qg
<caleulated value = Y

E‘qu > zhb

Con*ﬁ& t™hce J_n-t—tyqu

= (TR, &
| "/a;-.m 'x-rz.q,_ J—)

={Upo~ o
( 16 2, u0+r 4§ —
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e popu)aﬁon mMean U 1s 3% does
ot lies 1N blw the above intedval-
;wcg Ho IS Yf\—jCCtGd-

. sample ot 6y stud ents have o
nean Loejjhf o4 Fokgs can +this sample
Taﬂfl?’dca +yom the population with mean
oeight b‘gkjs | and $D ngﬂs.

So] ! G‘l\fCh,

n=6Y
A'=3F0
=56
€ = A5
step —T10
Ho it .
population with meanly) =5¢
U =56
Ho JU=Up
Step 2@ Pltcvnative. Hypotheds(H)
H, U+ U
U ¥ 56
Step 31 leyel of s'lgn'r%?ciance;
A =95 '
Z4l, =196 .
Step oy Test statistics |
2< X-M . F0-56

G/m :Wj—é_-u—‘ =448
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} Copclugion:

h

Ztab val -6

chl val = Y'Yy
Zcal 7 Xtab:
S s vejected:

TesTiNG OF HYPO THESIS:DIFFEREN Ces

ReTINEEN TWD MEANS .

Lek nipn, ave two sample Stzeg
having wmeans X ¢y drawn +From tuwo
populotions wfth mean M, § U, and S:D
6§ &, Tesp.

Procepure
Step a1 Null Hypothesis (Ho)

Ho @ Uy=Uy '
Stepa: Alte¥natve hypothecis (H))

Hiv =+ Mo (<, dy> U
step 31 Level ot signiticancd x
Step 4. Test statistics. R

2o (0)= (U ~uy

Conclusion
Zeal’ < Ztap=>Hes accepted
Zeal > Ziab = Hp Ygected
J
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£ =95/
?,{‘ll — |'Cf6

4) Test statistics
oo (A=) ~(u =4
¢ 5
o T

_ (20-7220)

Nla |
‘EDD+ SO
2 =— 3.0y
%] = 3.0y
Zeal > Ztab
Ho Yefected:
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1) Nl hl:]po'thcs;s:‘H'D: W =10

1) Atteynative hypothesis iy, - u>o.
m Level o} S}gniﬁcahce, K =5"/,
W) Test stotistics,

X-U =10

< = — [.5—

< 4
n {36
Conclus}on)

x < cal < Ztab
/\CCCPJCCG‘ Ho

Q. The mean litetime of a sample of
100 light tubes pwoduceo\-btd a company
1 tound to be 1560 houvs: witha
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Siﬂm\'ﬁcahcc at ‘5"- L-O-S: that the |
mean lite time oF  the tubes
produced by the company 's 1ssoh??
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n =100
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¢ =90
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A
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i) L0 \
| Test hypothests.
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. e of uoo ™M@ . . 38%CM.
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_ . — 191
- X=M 191-38 — BT

S

“No 320 Jyoo
2 = 1'23 2%
conclusion .
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im& SD =0 efeets. T+ the sample. m ean
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1) Null
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E ’uiq‘
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' Test statistics,

’ v —
z = Az4 _ 4-2-1
\ \]_—'% 0:¢|{ioo
Z = 333
Real = 333
Ztalb =1 €.

(OnC\uS"Oh " Real Z Ztab

Hence F?Cjed‘eol Ho

1S

. te)s
Itnq‘?:h ot hte o ceytam COMPu.H)
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OPP.{Oi‘m 'd _T";' o Yan 0
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e o'f’ 30 meUt&YS i

sam Pl
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| iiyu). vid) 15
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T = 58
iy .
x = 4. oY a6’/
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< = 2:06.
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.(I'e. L\"—'!?Lll 6% 1 W, >u, 0% u,éﬂz)
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1000 2000
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Conclusion; —
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conclusion : Ttao =~ |-Cys

<cal ¢ < tah
~"a Accepted —n
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’ psc that You want +p investigate
5.,1?? on the avach Man eoyn wove

| ¢ e,’d'\d :
Wbt 53 pey week  than the woman in
o’ bain 1D duShlj-T+ sample dato
) = thet 6omen cavn on the avevage
gholﬂn o SeD 0% 15¢ while souwomen
g50 W 0o with =D ot

94 oh QVE,YQae Q66|

go¥P conclude ot 17/.L0S
g+ 20 what can WE
s GTVED:
/',i;—aq;?'go H:QGG']D
- — 60 n, = é0
, Y= 1%°20 .
((e)=15"% NI, o
) wuy Hypothesis — st -
| : 2D
— -uj-f":ul—'-
vve H othests
) Alteynatl Yyp 4,5 4a 2D

) LOS — o =1
4) Test statistics:
(qu-so-lfg"f’)_h@ i

<=
g.20™
[t
G0 €0 .
?Co\‘ = 068§
{fab = 253
%nclusion : Zcal < Ztab

ﬁcccp'{_ Ho.
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Py
Test ot siamiwticahcc ‘for S'”\jlc PYopoytion-

Suppose a |m'ﬂe,samp\t‘. Q‘r“ size ““"(‘%%0)
having o pyopovtion P’ (small letlevs) whid
s dyawn <+yom the population with
pyopoytion P (capital) - Test the s'I?nH’-n'ccmcc
ot the population pvopovtion p has a
specitied  value Py

) Ho i P=p, (e p=q)

2) H, " Pp, (P3P oY pap, o P <P
3) Los —

4) Tect stotistics . p— P

Fa

N

Conclusion :

B3 1ZY e ([Z\tub—ACCCPJCCcl Ho
T %] cal > 1) pap— Rejected o

Q:In o b'lt_:J d‘hd 335 men out ot 600
Men weye dound to be smokers:
Docs +his  infoymotion suppvt the
_Cohc\us.'loh that the mojo'ﬂ]‘b_-\ o+ ™en
N ths dhd a¥e SmokKeres:

S0] q'w.::n)
N = <¢op
A = 325
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L]
’ e PropOB’th J+oy smokeys
amP '

5 p= X = 335 _ I3
3 €00 24
P =0+:5416-
oPUwHon pwopo\-ﬁon Fo¥ smokers
F —
Q =\—P=1-0'5
Q ::D-‘S-

) Null Hypothesis — Ho 1 P=Q =05
) mitesnative Hypothesis -H,: P >Q ©¥)

P>0-5
) LoS <=5 ). P
ctgtistice == —
DTest =5 =
N
—_o'S

054
o 05—

(0-5)(0°5)
DS /L

— -5

<00
Zeal, = 2
conclusion (= Rtab =645
oal > Ztab

Hence Rejee-‘\:ec\ Ho

<& °\5} ,
A Manutactuyey clam ed thal at\f'icl ‘o o~
ot 4he equipment whid he supPt -
%dn“f'{‘ condivm to epecitication: Ain examina

44 o sample of 200 pieces OF

-

-
-
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equiprnent  vevealed  that 12 weve —Fqu\tﬂ.

Test Vs claymed ot 5] L0O'S
Sol: Given,
N = 200

Assumed L = 20p—18
items = \gq

Sample  pyepoytion FoY “FUU\JEH Hime

PDPu\&ﬁon PTDPoﬁ’ﬁon ot P'iCCGS P=n0195.

Q=1-P
=|\—0'45
® =005

D Nul Hypothesis — Hg! P=0-95
2 Atte.'m&ﬁv&‘ﬁjpe-thesis—mt P<0o. 95
3) LO'.S X =5 '/'
%) Test S'lan]-F'xcance ,_
e 0'q1 -04'95

P-qsxo-og S

200
?CQ‘ = = :\)'gcl
COhcluSioY\:~ Tq;ﬂb:.-.l.gu';‘
Real < Z4qp

Accepted iy
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50\ er_enr
N =1000
L =54hp
p=2X <~ 5Sho
| N 1005
P =054

et P=Population proportion oy

Yice caters =05

Q=1-0'5
- 0.5
DHe L P =q=o
COH D PEQ

HLors A =00)
4) Test siﬂni‘Fimﬁﬂei

0:54-0'S
= — T 253

09 XD'5
00 O

Conc lusign :

Ztab = &'58

Real < X tab

_ epted -
Hencee, Ho ACceP O{

N,
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' -’
@:In a hospital ,ugo tamales and 520 male

bables weye boxn n a week: Do this
—Fitﬂu\es condiim  the th?O’LhC.S.ta thot moleg
and Jemales ave hoin M Cq,UtJl manney .

Sol 3 let,
P = population propovtion —fo¥ Female
bﬂb‘\cs = \}.L:: o5
Q =\_P"—“\“’1}g_:0’5~
tolal no. of bivths in o hospita) =1000

P = sample pyopoytion 4oy Ytemale babe s

A =480
P= 130 _ oue
1000

) Ho @ P=Q =0'5
2 H) P32 o5 oY pEA
2) L‘O'S"D(::S'/,

4) Tegt éifani$imhce ,

. on4YEONT
. ' = — | a6y
jo-exo-t‘;
100D
CO\'\C‘quon;
|2\.tab:\‘q€

COA C.CEPtCCl ‘H'o
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" 70 Pcop_lé’, weye Q{m

. | . g
d ONMY 18 suvived 10 disense

| - " ] C -*h
hHPchcsiS 'H‘\q't the SUYVivol Yatg R c

a{lt&d(&l by this .C”S.EQSQ 35°/. i dave oye
r Ihe hgpothc.ms ‘e move at 57 (p. ¢y

sl et
p= Popula on P\'opm’-hcm oy Suvvival yate
- 0'%5
g = - P = !_0'35
=015
L=18
N =10 ~

p=sample pywop = — =09

HHo * P =045
N, P>0'85
) Lost « =57,
L) Test statisbics

i q —0Dr85
-z:g_j__"i LYY

0'85 X015
R hie =
20

conclusgion !

'Z'Cal = -Gléﬂ__
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Q: 1+ 9o Paticn’cé ave tyeated with an
antibiotic s9 9ot cuvved - Eind a 99-/,
confidence limits -Fo¥ the tvue population

cuve ¥ the population of lcm_rc_ is not
move.

Sol:

Given,
N = 8o
A = 59

P (sample Pyopoytion)= X - 59
P 20

b=0 3335

Q =)—p
=]—0'F375
=0:'2625

contidence inteyval ;

b-x P
T e )
L'o's =99/, <=1,

:(014345-— Q-S&Jo.:)ngo-lsab‘

30 !

0:3335+ :-SgF'%BDrFxoa W25
20
(0:¢, 0rg6uk)
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' manu.l;actuch cJaims that onlﬁ y). of

&:TA pTOClUCté weye detechive-T+F yandom
hiS e £o¥ 500 weve taken among whtdh
5am’:oare detective - Test the ‘hypothesis ot
(00 |
5. L0
s Cliven'
-~ n'::rD—OO
% = 100
= __l_Q__Q_ - 0' X
500
P =004
Q =096
)Ho P =0 oY

5) L0 *S &:SI/.

L) Test stotistics

I R O'OL'
z=0"%"" """ - 425
004 X096 |
i = A B
500
VZ\eal = Bhes

Conclusion

\z\tqbzl-éuef
1z oy 1R tab

O Ecjec‘_t Ho
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Test of S'ifﬂn'i-Hccmce:
— Dittevence hetwieen 2 PYDPDYJGOHS-

let P, P, be the sample pyoportions in
two \anﬂe, samples o} sizes n, and N

dYawn +yom a Populotion with PYDPOYHO“S

Prand P,  Now, we have o test the

1) the 4 samples have been dvawn +vrom the
same populations- ) o

H) is theve anlﬂ Sifjnhticqnt difFevence blw
X Population pyopoytions Fand Pu-

N Ho ' p =P,

VP E R (P P2 | P 2P] Pier)

3) L5 x

4) Test stotistics.

D F populortion pvo?oﬁ?ons B Ps KﬂOQD
z = (=P ~(P—p)

TR T
\__nT_"L@

W) I+ the population Pyopovtion g .
PiyPa ave not Knowpy dben b‘a
Method o Pool'ma "
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F:‘:-'— =

h‘+h1 NN,

a, =\—Pp
P}*PL

P9, G‘?ﬁ_\\w;

<= =

COnC\Ug‘IOT\J .

= Reject to
:\7(3{1[ >Z'l’.-0\b C.jf_c.

Zeal L2908 Accept Ho .

¢ of electonic equipment

g;A man ufactuve ek

ects samples o+ 2 byands ©
tegt: IF us ot 1%0

Hyst kind and 3y of

120 tvansistors of the second kind Pl

the test what can You conclude ot 57,
Llos about the dii-tevence between the

cowespo\r\dincd sample PTOPO*hDHS'_

fo o pertoymance
tyansistovs ot the

Sol: Given,.
n,=120 Ny =120

b= Nt " ys +34

RUR Py (804120
p=0-263
T =P
=1-0:263
? - 0 33%
A
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Dot P =R

DH L PEP

3) L-0S- K =57
) Test statistics,
P, — Ps

1P (5 1)

0:25 ~ D+ 2%

K =

-
-

J

L 263X 0 3 [ 4 ——
0+ 262X 0 ns,(lgo-rmo
Zea) = 053¢
ConcluSion -
\zlmbiloﬂf
‘ZICQ\<|Z'{—QB‘
Accept Ho +
©:0n the bagis of thely -otal scove 200
candidates of a dvil sevvice emmmahpﬂ
ave dwvided into 2 cdmups,-thc uppey 1S
30’/ and vemaining 5o01- consideved the
$ivst question of  the tmm-v\mofﬁa the
1st qYoup , uo had @vyect answexs,
Wheyeas in 2™ qYoup 20 had coyveck
answey on the bagis of these T&sul’C'S
can we conclude that the Hyst questio
Is not qood at di“scv'tm'maﬁnca UL
k ot the type blw 2 9Y0oups -
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®

307, o).

n=60 ny=I40o

3 =uo A, =80

p, =0:566 P, =059

[y+A _ LO+8D

P = —
CL:\-F 06
= O-Li_
)+Ho" Pr= Py
) Hio P F P

j) Los —<=5 7.
y) Test stat{sjcics -

(}(. 0"'251)_3_8_.,__———

i g 0
mo'}.a'}(ﬁa ==

Oaéé-' 0’53_

—
—

|
jo-sxo.u(-é-t-;r*‘

Zea) =119

conclusion:=  I1Z)tako =116

'zc;\” e ’ZI o
. A e|>t o

=0 €

!
|
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QLA cicamfct‘re manu-FachuYiﬂ% ComMpar ‘
claims 4hat it's byand A of "-"‘30“10\3:%
outsells jt's byand B bl& g'[- T+ ik s
+ound that w3 out of A sSamMple of-

200 smokeys pretey byand A ond g out
oF 100 Smokeys pretey brand B. Tegt
whethey the gf. diffevence i3

So);

2015 Given,
Ny =200 N, =IDD
el B Ny =18
Pl = 0-2) P, =01¢%
P=214% | yasiR

M¥ N2 2004100

P=0:>

0 -HD:PI“P = / ~0:0¢

W) Test stodictices , 2. 0121-0:1¢ —0:08

0:AAD+§ |— _L_>
[oramors (s s

)OO
'z\Cq\ = l'DQO

C;Oh(l}llgiun ! =

= . ﬂCCeP‘t -HO
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' UNIT.__E
SMALL SAMP g {
/“/‘/\/\/ ~

I 1
A ]'andDm Sample of size which ;5

¢S than 30(Nn< 3p) jg known @S

4m°

1
SlssumP‘HDnS T0Y 4. Test
The -Foliow'ma assumptons ave Endid &
” & teeh®
) The sample Size js less thqn 20 e ?<3D
) The population Standar¥d Deviabon(e)

s not Known (e is unK nown)

) The sample IObS(iYVC!Lt.IOnS_ axe independent

ppplications  of +-test-
)To test the specified meoan e 1S
crgnificant dif-fevence

e an
o ld ple roean and the

between o SaM
specited value:

HTo tect the equa|3f5 oF two mMeans

P | A
e, is theve any Stam'hcant di1fFevente

between +wo Sample means:
DT teck the siﬂni-Fican‘t diFFeventc

bCJL'Uocen e mMeans ot Pah'eof

°|o:h1.
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Test ot siﬂ”-"ﬁcarjcc o Sinﬂlc Meay,
- sample ol s (n<30) havi‘ha

mean % and S$'D 5n Whidh s clmmh
Fyom PoPulation medl A

Now, to test !5 theve iy S"._C]n'l"ﬁc
ditdevence betweed SAMPle mean and
Populotion wean:
) Nul -ngothcs'ns (Ho): U =u, (0¥)X =1
2 Alteynative ﬂ-_qpothﬁ.@]s(ﬂ,) ‘nE Up (0% X3
3) L0 Si— « |
4) Test statistics:

ant

—

te 2

—
—

7"

n

conclugion;

DRE; teq) ¢ ‘L_(ﬁ-—l) = Accept Hg

i)t teq >ty — Rejeet +o |
Con-hidence JIntex val

FoY tvue  population mean s given
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ind
I)I; when N =16
) ‘1'0'0?
| v="n-"I
J =16-1 =15
to.05 = T

K|]a = 0025
Now see al 15 'n 0025

'to.og Qt Y=15 is 5.8

ity toro! when v =19
+4< = 00l
«|yg = 0005
Now see at 19 in 0:005

tO*D} at v=19 s 2 8c|
(i) top.qqs wWhen v="7+

+5.995 = T1-0-005
:"".0.005 at V::}' 'S -314:}‘:‘
L] _t.
Since 1t 1S Onc.,"l'at\e.d tes

(v) t_ .01 when N=9

-t—o (8| E_'_tDD|
at v=9q 1s -2 876 .
Since 1t 18 onet 'lal\cd tes

Scanned with CamScanner



Q: A sample of aebulbs ﬂivcs
h4e of with & S:D ot 4
The wanufactuye¥ claims that the Meg
lte ot bulbe 'S l0o0ohouys-Tg the )

sample not upto thec standoard.

Sol: Given,

99o0h¥y s

N =2¢(<30)
X =9a9p
S =20
L =100D
3) L-0's — L =p.05
4 Tect statist]ce,
+ = X—U

_5 }

Jn—l

- C]qD—]DDD

20) 365

conclusion :
Réjtc‘t +t,
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VvV -

. gandom sampl.p of size 25 1,0m a
@'noymoi Popu\at“ll)ﬂ o5 1he meary 49 .9
nd sD ®H Docs Ahis infoyrmation
1end to SLUHvowi' oY yefuge 1he clarrn
jhat MY €QN of  population
150 +ind the contidence

the tyue ™Mean( pop- mean)
sl GIven,
= N=135, V=23Yy
= 435
24
= 4:25'

;S bYbas Clh.fl
mmteyval +ov

fl

X
S
M
)Ho ! U=U35
) Hy s UF H2S
3L0'S K =005
) Test statistics:
3 = 435 - Y25
84| [35-1
435 — 45
84| [as

‘tca\ :Q'q|g

—

Conclugion
tiap = 21064
A|=0-05)2 = ps025
teal > tiab
r Rejed" Ho
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. g
confidence fntcf\m‘ :

(q:},g__ Q-OGQ—X-—E.—E—‘) 43 5+2-064u¥% %
3y {25

=(y3.9¢, 51.03)
+Ho does not lies In IbC’-JCUJCfin'

®: A machine which pvoduces a mjica
insulating washey foy use in electy|.
devices is set to turn out wWashexyy
having a thickness ot 1omm. A Sample

6+ 10 washeys has an avg: thickness
9-52arvm with a spD ot ogmm .

Sol: Given,

e 1D r V=19

X =q.5)

S =06

b =10
O Ho | U =10
2 H) oy 10

3D Log - =5/,
4 Test statistics,

+ = T52-1o

__---___‘—-__-'—-——-_

016} 10 —)
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'Cgﬂclusion: -

X =005
two +ajled tect
O(’Q = 0'05__} 3

tiap = 62
It cal 7 ]H‘tab

Raj ect H,

s inches and sum

jeviaion  Fyom 4hig mMean equals +o

35 59; 'NChes - Show that the assum

| ption
o} & Mean of  y3.5 inches oy the

POPU‘OHO“ S nOt OCCCPJCQb\C'

sol; Given,
nN=16,Vv=\5
X =urs
Ho=L3:5

£(%,—X) = )35
2 — N
s= ' s(x-%)
n—|

> et X)35 = 9
16|

s =3

" Ho = a5

! Mious+ 435

3 L'Dig o of = 0105
VTest statictics, €=

h

A —AM

S

—

In—1
|
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)5 — L35

]

3lre =
tcal = — 2:581I
t)cq) = 25 8
Conclusion:
tlitap = 213
Ml ca) > Mo,
Rcijec‘t the

Q: Prices oF shayes ot a
the diHexent'dalbl in a month
+ound tv be €6,65,69,%0, 69,4,
and ¢2. pPiscuss whethey

oOf the shayes

n
3ol Given,
H=65,n=)

i X =A==
€6 ~):09
65 ~2:09
¢ 1 q

°1 )

—H 3-q

0 ~ 2.9

63 ~4.09

6 Ly -3:09

A =0.05

CI)MPa'nH on
UJC‘((-_
€L, 63

the mean Price
a month Is 65 .

.54 g
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..,3'.0‘1 16+ 28I
09| 0:82%)

5(7(;-—31)":8%-“[03

y) Test sto pfistics,

&J+09— 65
t=s — —
Q-C\Sllﬁ:

= Qe

5 e )
S :—r-?-’:“)(g(j\'

:_____L_»\,( gggoB -::&"qu—3
=1

S = 2+9 &1\
conclusion ;
Fiafy = 2 228
'tca\ < 'l-"l:o.b

. Accept Mo
L

Scanned with CamScanner



e o‘F‘ |0 students hq?

2g,83,95,9g , °

®: A vandom sam p!
) ‘Uhr

~Fo|lomina 50,120,110,100
100
() Do this data SUppo
ot o population mean ‘
(i) Find a vyeasonable ¥angc in which Mog
ot the wmain TQ values of sampleg

ot 10 students. lies betuween -

yt the assumptigy,
o of 100.

Sol:
A A — A (15-—7.)1'
=0 -232 33984
20 +22:8 519 8Y
o 128 16378y
(o} 3.9 Iy bl
28 —9+2 S1.GY
53 W2 ag)ey
95 .
2 L3y
a8 -
103 0-6Y
28 SRRy
L= D2
(0 -
=9 Pl 33+
3 2 00-—} XIQ 3 &
A
s = ‘203'%3
S =)o, V=19
M= 100

‘.-X-:.'. qq-i)__
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Jtiaﬂ < ‘t)fab
. Accept Ho

2%

IEBES e et
(qq-:z—:z-%zx j_ , 932+ 226X 7
:

conlidence Tnteyval ! | )

: (gs.qq-,\osf-%)

Ho lhes .iﬁ bE‘tUJE.Cf)-

t- Test -tov: dit+te
Theye ave < ‘ — ond = b
(< 30) having means

ich axc
¥Ns AN th Sa wh

L~
- ans U, &
ing ™
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A I e T

To test is theve any siani’rl'CQnt
diddeyence between the 2 population
Meons oy the 2 samples have come

fvom the same noymal population
with mean H-

I) HQ: U,"-‘-Ll:_
2) H]'..U,T#iﬂa_l u;(u)__ L\,>qu_
3) L-0'S — &

4) Test statist cs )

+t = (‘i——g)- (ul'_'u:_>__

s |
— 4 —
n, N,

[(n,—Ds,l%r(h;: > sj

wheye,

x-
S = |

NGIES TS
(oY)
\

s= 'V
(ny+ny 1)

= (2D = (g, - 1))

conclusion:

l_t\ cal < .t(hl"}'h,_‘ l) —> Acc (.P_t "HD

H—ICQ‘ >i—(h,+n;:.) ——-> Rejc_c‘t Ho
Note

Contidence Inteyval Fov the dittevence
01 2 Mmeans (small sample)

Scanned with CamScanner



r
=

(A-Y)— T4y X5

(X-y )+ g

g: T
g12e$ q gt ave 19

)

S

\n] 2

N )
X SX !_‘_4._\_#
2 N APH

e means of 2 vandom samples of

6-y2 and 128:32 yesp-

The sum of the squave ot deviation

Jyom mean ave 26
can these samples
peen &voudn fyom
Popu,\(ltitm'
Sol: given,

=9, No.=%F

q¢ and 1838 vesp-
ave. considexed to have
the same noymal

A =196, §=1988a

S(-X) = 269

L}_

£(y;-9) = 1893

sz [Qe.qu_‘,]g.qg)]:_’)-:l@&l
(9+3-2) — - - |
S = 1'806| o
DHo! (e ”"‘"‘T‘jil; ..,::t'J-i.:. 3
D mra
$b05:4=00513w.
B Test statistics ;
+ = (:i—__LJ) — (M=)
Sqﬁlﬁﬁ'-}iﬂ

.
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196-42— 198 82
| ::_: -_________’____,_—————

e e o . o et e

206 |1 4o
| S
—thl == Jv6 3
® = 0D
ltleq| = 2:63"
<], =0-025
| conclusion: |
it Teal = ttab L =q43-0
] | . :
i v« Reject Hyp =14

' 8: 2 Hovses A and B werxe tested acc-

1l o the tHime(seconde)to yun o paxticulay

',i HYack In  the —?—ollouo'mﬂ vesults: Test
Wwhethey the 2 hoyses have the same
’{unnima CﬁPod-tla g

HosseA 22 30 32 33 33 29 3y

Hoyser 29 30 30 a2y 2d 29

Paived Sample +—test

Paived oObseyvations occuy Iin man
Pyactical situations zil}"e the Shoofm‘d
scoves of soldiexrs bedoye and attey
E Jtmininj 0¥ the pextoymance ot the
- students  in competitive exams before
and  aftey cOach'mS etc-

T (%, Y1) (X,,Y2) - be the paived
- obse¥vations Jov the g'lve.n data then,
A R

Scanned with CamScanner



' = s (1r€ U =D)
',IJ}"

MD' [Thexe 1S NO -Siﬁ]ﬂi‘f'fcan-t Ji2teyence
between the means of +two
eituatio hSJ :

(1P
: <

3)'“' y

RO

g)Tes“t statistics,

b —_

+ = d-H 4=y, ['.'u:DJ
S{m=i
conclusion:

teal € Trab — accept to
teal > trab — Yeject o

in Q shoofmﬂ
ldters betoye an

JC*(a'lf'\'mfﬂ aY e ‘3'1 ven

g: Scoves obtained
competrtion by IFJ S0
ey the intensive
' 23 43
selove ¢3 alh by 55 63 54 56 6F 33

Atter Zo 38 S8 5§ 56 6% e-ghsr'smuna 38
Test whethe? Hhe Iintensive al a

s yseful oY not

20l Given,

n=10
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| y
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