NM303/NM309 Exam Paper 08/09
Two Questions for the Statistical Part

Two questions in this part are compulsory and each carries 25 marks. Battery-powered
pocket calculators may be used. However, answers without any working are not acceptable,
so full marks will not be awarded, even if the answer is correct, unless an outline of the
calculations carried out is clearly shown.

1.(a) Three parts of a machine are manufactured independently.' : These three parts have
probabilities p;, p2 and ps respectively of failing. Find the probability that (i) at least
one part fails, (ii) exactly two parts fail.

(7 marks)

(b) The lengths of bolts produced in a certain factory may be taken to be normally
distributed. The bolts are checked on two ‘go-no go’ gauges so that those shorter
than 2.983 in. or longer than 3.021 in. are rejected as ‘too-short’ or ‘too-long’
respectively. A sample of N = 600 bolts is checked. If for this sample we find 20
‘too-short’ bolts and 15 ‘too-long’ bolts, find estimates for the mean and standard
deviation of the length of these bolts.

(11 marks)
(¢) Assume that a random variable X has the proBability density function
0 ifx <0
flz)=1{ 2z if0<z <1
0 ifz>1
Find the mean and variance of X.
(7 marks)

2.(a) In an effort to control cost, a quality-control inspector is interested in whether the
mean number of ounces of sauce dispensed by bottle-filling machines differs from
16 ounces. From the bottling process, the inspector collects the following measure-
ments:

16.3 16.2 158 154 16.0 156 155 16.1 159 16.1

Assume that the number of ounces of sauce is normally distributed. Test at o = 0.05
whether the bottle-filling machines need adjusting.

(8 marks)

(b) The following data represent the measurements on a controlled variable z and its de-
pendent variable y:

2123456
y 755320

|



Find the linear regression equation of y on z. Calculate the correlation coefficient
and show that it is significantly different from zero at o = 0.05 level of significance.

(9 marks)

(¢) A portion of the ANOVA table for a completely randomised design is shown below:

S f variati SS  df MS_F-rati
Treatments 2 6.71

Error

Total variation 26.86 14

Fill in the blanks in the ANOVA table (you need to show clearly how you work them
out). How many treatments are used in this design? Do the data present sufficient
evidence to indicate differences among the treatment means? Test using o = 0.05.

(8 marks)




NAD %3/%7 Lo ag/epf
Tl B SHatrbrs il

7 @ % £, = Fperkts Yeals b =l 3
= 14 — /= (fw /ow%%é’ )
= P(é, C) Lg)f/“/p(éf/)/b(tz)/:(é:)

Zz - C/f,)(/‘/?,)(/——-ﬂ

Ci> [P (emactl, tue pork foil)
“/D(C L EL &y ot &, S & E, c}é})
_.ﬁ('é_,t.;tj) #‘P{@LJ¢S)+P((__ Czég)

= P5) P )/P(tj p '~/~f>(z.:,J/D(t2 )/9(4:3,) +/c>(é¢:; &)
= i) (r=p 30 “ P (=P s - Cr=p ) /s

(D Lot X herhs lingthe of Mo bl
X'(v/\/(/{,é‘"?)
969 /%0 ﬁm’»yf;k‘?[’w)
/D(X(f’«?,?aocf):r ' - o o 337
/DCX}féw?/);,é;gjm ':a‘cs.éf
Q}, f?x/g < Zﬁﬂ~ /nyn/ < va’f]/m/é?
. . G323 =
Pl < 2 703) = p( Z< 2 TTE7) moesss

P(Z = /a—»@p,xj’,}?;? ) = p.0323

Fo

/D(Z N /4”""?‘?‘}?3 ) = /-e.e333 xcﬂ.f%&7

3

[34 % /*:Jf/‘rmff/ ‘?5"7/"” éﬂ"/ﬁ,&’w W/




PC T s, Pe ) = o F£5 )
-5.98 :
& > 7 =/. KL

. t —
/. €, /«—/‘dﬂfdé\' :3,?003 @

Ao, PCX =300 ) = PCZ > EEFT) co0ns

P« L2 ) e et = 0 57

G P(/Z 5/\75) = 0. 975
iﬂaé/ “‘;/7 _ 57;

o5

1 P = 3 e 2D

Gorfris D gpe o030
6 = o.ci (m D
i = 7 o2f — /.fékc-.@/

=3 2/ (. )
D pirx) = [T xfeod - [t dx

- ‘V’ /

2 ./t - 2
T3 7 [ 3
D < n y /
E(Cx D :f x ﬁx)aféz = ox o=
&>
z

-
b "Z”D( O e 5

2 / "2 )



D
G Lo e o e rihn o e i i
A, /4 -:—/é ( mactyyres lo ot wd”a&?w%?)
o ans e (o o nan e )

> - /—f [:{'3 1l 2+ +BE [ =rS PT

sTeL [l e e g < o2 ]
= & . 7«3ﬁ

S = o. 3a?cf3

£ = o~ - /& ] ,J,JD;’»/K =~/ 3;‘?7

5 e S . ga'z@%
/7 7
G{‘M—y; e Wl P B 05.—/ /= /a“— %‘/\.qj

Z—L% (o =7 ":'72,@,21:. i - 2 242

g?w /ZL/ =/ 5)7 < Z-a. caf” 73

me Lo sl nf,/‘é/z/f Y % SN Ay sty s
ﬁ/a Vo 7L fwec«,/ 4;6,%;#7\

X = z“(’j+.> e )= 2 S

j-;:: ,_,4.\/ 7765”4- - 0) :‘3.52

I 2P L Ay Ny

A B R PR N

Sy = 7:2"’"‘&{‘ o C“Q"“é'w.éf = 2/.32




3 JE——
g:m [/«/)fm{__:-ii ey 'ﬁw/j‘,,,e

2
e e C/Mé Tt L c‘érng/e;,ném cm@%"w[«zwf‘ -
S’*’}?’“‘QL"C’*&W’?{ ﬁ)/’%é/”ta/f %M 6 a x=o.oF level
v/ sipr o

2(3) N Lo n

St = s
K - 5?&% — S’%@f = R EFL —r5 U2 =3¢

Eror ‘

/ : — ‘fl‘ . - . o
A fopror = Ao = Yot = 16-2 =12
Sﬂ?gﬁefv‘/pwﬂ /3 EW

B a7 N
S freet - L2 e

< ¢ S, = RN L) =T UL

b‘er\-é’/lﬁé

o

ENSa i £.12
So VH ANepd s )
[ N o /2 S =
Area - /3L 2 E. )/ §7-97
E —_— i3 & /2 ;o2

WM:Z}—@/ 2L . FPE s




-2
Ve
2
24
Q -
Z,
3 P
o}
&>
g
a2,
&7

€7
>
Al S w?
55
prany
4

7£
4&/
%’7

? A

{f%

Iy

msé’_,nt/

V4

e~

o/%é/r\—
alt rme

e

st

d|

e 4



