EXERCISE ON CONFIDENCE INTERVALS

1. The standard deviation of limestone drilling bits used in oil industry is known to
be 24 hours. A random sample of 25 drilling bits was found to have a mean
lifetime of 300 hours. Calculate a 95% confidence interval for the population
mean.

2. The owner of a large banana plantation wants to know the average yield per tree.
He takes a random sample of 100 trees and finds that the sample mean is 130.8
bananas with standard deviation 28.4.

Assuming that the sample standard deviation is a good estimate for the population
standard deviation, construct a 95% confidence interval for the population mean.

3. The characteristics of transistors produced by a single production line are highly
variable. The transistors are coded A, B or C according to certain characteristics.
From a sample of 80, 60 were found to merit code A. Calculate a 95% confidence
interval for the proportion of transistors being produced which are of type A.

4. A market research company responsible for collecting viewing figures for a
television company believes that the mean number of hours spent by the viewing
public watching the company’s output has changed but that the standard deviation
has remained constant at 10.5 hours per week. The market research company
conducts a survey of 250 randomly selected viewers and finds the sample mean to
be 38.6 hours per week. Calculate a 90% confidence interval for the population
mean.

5. The daily yield of a chemical manufactured at a certain chemical plant is recorded
for 50 consecutive days. The sample mean and standard deviation were found to
be 571 tons and 27 tons respectively. Find a 99% confidence interval for the
average daily yield, x tons.

6. From a sample of 150 students sitting a national examination, 30 were awarded a

grade A. Calculate a 95% confidence interval for the proportion of all students
sitting the examination who would be awarded a grade A.

Mathematics Support Materials: Statistics 1 (AH) 70



Exercice on Conldonce ntervals

Lo X = lifebme & Limestone. dnll El'f“’/ m hews

Vor(x) = 24"
Sarple Si2e 25
x = 200
we- larow perent gopulakion st dexiahion but net b dishmbubion

S ne 20 X 24
, e use CLT 4o Stote XNQ(:vlorcxN(/,q/ =&

whare. X = ean liReRwe Rom San,;lg, o Size 25
O“"J/“ is (Mv\known) Pof\,\lo’r;oa mean,

S A5 CT a,,/M Y ¢

* = Zowng 2
24 )
= 200 % 1194 J2 ke inv Noa (0:075)

= 300 X 940783

= (290592, 309 40%)

v (2906, 209:4)

o




X :ijie,\d Or one Aree

n= oo

x = 1308
Sh-y =284

QasSume E(X)T"/(A and Vor(X) = & 2

due 4o b% Sample. Sizg/ tee CLT 4o stote

X~ apoeox N, %t)
whee X = mean yield (o 2anple Size |00
I 2 N (o, 1)

0-»2 -~
iso

£ we estvate ™ with 8 e ought 4o use b dismbution

Ga X =
~ taq

909:1

leo
But bgq s veny cloeto Z distnbubion
| 98422 by invt (04975 %)

tqq/o-qu’ =
[+25996 by v Nom(0:075)

1

Zo s

¢ ) o Snil

S Q57 CT wsig 2 Qistdutioy 8 XL Z s 2
S
130.2 * 1:9599% \/ 224

= (\2*5'23’&,\36'366)
SE
o.\o\ O{57- C—I U?\\"S bd‘ls'f‘/‘\'mxﬁo-\ \IS _'f: i taq/oqus/rés
I
130:8 1 198422 /%g;.

= (126165 126425 )
= ey, ==

1!

]

; g ‘ 2 136 &
5o, ¥o \dp, by eitler meftod, 957 CL s %)




saaple o€ Size B hod (o coted A

[¥a)

SQNPII— meorﬁe/\/ (3 ® %

let X =number coded ¥
X ~B(80,p)
Prppnx withy Novval diskwbubion a¢ np?‘; and ni?b’-
[d’ Y~ N (Sof/eopi)

let % = pro‘aorkﬁm caded QQ"A('

s L on(p, )

& /A CT B P 1< ﬁ—t Zoans %o
6o o
= 694 |qg / o o
o \ %o

i

(0656 I, oﬁ@#‘@@é)

22

(OvQSS/O'%‘*g)

L,:I v Norm (O'Q'IE)




4.

X = number of howrs of TV wakched

Vor(X) = lo'6%

Swej Sawple, %‘zac,/v;a 250

%wﬂ\& megr)/ Y = 38

assuve €(X) M, unkpown

0,5
250

as s@«v[/tz So lo%z? &’C’J CLT we stake )? ~apprx N‘(/4/

whte R = meon havis oF TV walchess
%0 0% CT frpis £ & 7. /’5’5

ooy
2%6 1 1-445\/Le;§f
25D

1

L}a v Nomn (0:95)

]

(375077, 39,692 3)

n

(»71:5,327)




6\ ( p
X - ‘\e‘ & o Cf(/\e ‘Ca \ l"\ one ddd y\‘ +O S

Sonple & cize n= 50
x = 57|
Spoy =27
leb E(X)zp, Vor(X) = >

let X'= meon da‘\lb aidd/ fom Bnple of cize 52

by &, T g 1 (o, )

S X=om
= ~ '\SCO,(QQ

50

05 we estmabe & witls Sh- , e use £ -elieMbution |

So X =m
J e
)

swilar as

bt for 94 CT | Zgq5 = 257583 by inv Norm (0945) }
Eyq & N0, )

(:.,‘u,/o.qo,5 = 267995 L,J vk (0995, 49

—3
A C A ﬁor/,\ s x * Zo.a _S.."—%—‘- = 4 Spet
a5 \/ S0 ol = hq/o-qqs\ e~
- &7+ 2. 212 P
5T 2575/ 5 =57 + 2475,/ 5
= (5¢1145, 550 835) = (560767, 581 223)

Therdare, +o tle nearest ton, we hore (s61,581)

e ot
e a———_




n= 150 N
A R
grede A amorded +o 3 Sanple. proportion, = ',

let X = number of stucleal 8@:»\% 8?@@\‘&%
X ~ e(lgbl‘o)
appronimate to Nowal dista as np>5 and 975

o ¥~ (150p, 150pq )

ler I-SLD = p(opprlf”}m of ctudents qu‘lm\/é Sﬁc\do,lﬁr

U
/50 N(ﬁ/ 7%%)
B 57 Cr G P s é\'.f Zo.a1s IAI:’:

3

n
w
!

9

° o+ | l%%":
i * 95996 =

= (0135988, 0. 2¢4012)

22

(01136, 0064 )

Rorv\ 1MV Nome (o .q‘75)




