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Answer all questions in iEninsh.
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(Total: 60 marks)
INSTRUCTION: There are five questions. ANSWER only FOUR (4) questions.
Please use the answer booklet provided.

-

Question 1 (15 Marks) -

(a) Er;hanced protection against corrosion of steel sheet is a top priority of automakers.
At Mazda Motor Corporation (Japan), there is a strong preference for thin, plated
alloy coatings to improve protection against rust and adhesion. The accompanying
table gives the breakdown of steel sheet usage in Mazda 626’s exported to Malaysia.
Suppose a single steel sheet is randomly selected from among those sheets used in

the production of a Mazda 626 and we are interested in the type of steel sheet that is

selected.-
TYPE OF STEEL SHEET PERCENTAGE USED
Cold rolled - 27
Cold rolled, high strength 12
“Cold rolled, plated 30
Cold rolled, high strength, plated 15
Hot rolled

Hot rolled, high strength
Hot rolled, plated

TOTAL " 100
(i) What is the probability that the steel sheet will be of the hot rolled, high
strength type?
(1 mark)
(ii) What is the probability that the steel sheet will not be plated?
(3 marks)

(b) A manufacturer of gunpowder has developed a new powder, which was tested in

eight shells. The resulting muzzle velocities, in feet per second, were as follows:

3005 2925 2935 2965
2995 3005 2937 2905
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(d)

Question 2 (15 Marks)

(a)

-

Find a 95% confidence interval for the true average velocity x for shells of this type.

Assume that muzzle velocities are approximately normally distributed.

) i (5 marks)
The achievement scores for a college entrance examination are normally distributed
with mean 75 and standard deviation 10. What fraction of the scores lies between 80
and 907

(4 marks)
State whether each of these statements is TRUE or FALSE:
(i) . The smaller the P-value, the more certain we can be that 4 is false.
(1 mark)
(ii) The P-value is the probability that H, is true. o
- | (1 mark)

-

A survey classified a large number of adults according to whether they were
diagnosed as needing eyeglasses to correct their reading vision and whether they
use eyeglasses when reading. The proportions falling into the four resulting

categories are given in the following table.

Uses Eyeglasses for Reading

Needs glasses Yes . No
Yes 0.44 : 0.14
No 0.02 0.40

If a single adult is selected from the large group, find the probabilities of the events
defined below. The adult

(i) needs glasse:;

(2 marks)
(ii) needs glasses but does not use them

(2 marks)
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(b)

()

(d)

Suppose that a random system of police patrol is devised so that a patrol officer may

. visit a given beat location Y =0,1, 2, 3... times per half-hour period, with each

location being visited an average of once per time period. Assume that Y possesses,
a;)pr;)ximately, a Poisson probability distribution. Calculate the probability that the
patrol officer will miss a given location during a half-hour period. What is the
probability that it will be visited at least once?

(4 marks)

Use the method of least squares to fit a straight line to the n =5 data points given in

the following table. Calculate the value of ,5’1, ,5’0 and the fitted line.

X Y

-2 0

-1 0
0 1 —

1

2 3

-

(5 marks)
The random variable Y has a Poisson distribution and is such that
P(X 20)=P(X =1). Whatis P(X =2)?

(2 marks)

Question 3 (15 Marks)

(a)

2

Determine whether the given values are from a discrete or continuous data set.

(i) The amount of nicotine in a Marlboro cigarette is 1.2 mg.
(1 mark)
(i) A car is randomly selected at a traffic safety checkpoint, and the car has 6
cylinders.
(1 mark)

Two brands of refriggrators, denoted A and B, are each guaranteed for 1 year. In a
random sample of 50 refrigerators of brand A, 12 were observed to fail before the
guarantee period ended. An independent random sample of 60 brand B refrigerators
also revealed 12 failures during the guarantee period. Estimate the true difference
between proportions of failures during the guarantee period, with confidence level
98%.

(6 marks)
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(c)

(d)

A vice president in charge of sales for a large corporation claims that salespeople are
averaging no more than 15 sales contacts per week. (He would like to increase this

" figure.) As a check on his claim, 36 salespeople are selected at random, and the
ﬁ‘umber of contacts made by each is recorded for a single randomly selected week.
The mean and variance of the 36 measurements were 17 and 9, respectively. Does

the evidence contradict the vice president’s claim? Use a test with level 0.05.

(4 marks)
Determine whether each of these statements is TRUE or FALSE:
(i) The correlation coefficient remains unchanged if we interchange the values of
x and y.

: o (1 mark)

(ii) The correlation coefficient has the same units as the sample data.
(1 mark)

" (iii) Whenever r #0, x and y are said to be correlated.

‘ (1 mark)

~

Question 4 (15 Marks)

(@)

“

Listed below are the nicotine amounts (in mg per cigarette) for samples of filtered and
nonfiltered cigarettes. Do filters appear to be effective in reducing the amount of

nicotine?

Nonfilteredf
11 117 (1.7 {11 {11 |14 (11 |14 [10 [1.2 |11 |11 | 1.1
11 |11 {18 {16 (11 |12 (15 |13 (11 [1.3 |11 |[1.1

Filtered:
04 (10 (12 |08 |08 |10 |11 |11 |11 |08 |08 |08 |08
1. 0.2 |11 1.0 |08 |10 {09 |11 |11 {06 |13 |11

(4 marks)
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(b)

(c)

The service times for customers coming through a checkout counter in a retail store

~are independent random variables with mean 1.5 minutes and variance 1.0.

i Approximate the probability that 100 customers can be served in less than 2 hours of

total service time.

(5 marks)
Answer the following questions.
(i) ' What is the standard deviation?
\ (2 marks)
(i) Can the value of the standard deviation be zero? Explain.
» (2 marks)
(iii) What is the unit of the standard deviation?
(2 marks)

Question 5 (15 Marks)

(a)

(b)

(c)

‘Suppose a lot of 5000 electrical fuses contain 5% defectives. If a sample of 5 fuses is
tested, find the probability of observing at least one defective.
- (4 marks)

A machine in a factory must be repaired if it produces more than 10% defectives
among the large lot of items that it produces in a day. A random sample of 100 items
from the day’s production contains 15 defectives, and the supervisor says that the
machine must be repaired. Does the sample evidence support his decision? Use a
test with level 0.01. "

(7 marks)

Given f(y)=cy’, 0<y <2, and f(y)=0 elsewhere, find the value of ¢ for which
f(y) is a valid density function.
(4 marks)

END OF QUESTION
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FORMULA

Confidence Intervals for the Difference

Small-Sample Confidence Intervals for the

. = Between Two Means Difference Between Two Means
S 2 2 2 2
v_ v Ox , Oy v_ v Sx | Sy
BRI TN e L X-Ytt, , [ L+L
. ny, n, n, n,

Pooled standard ‘deviation

Confidence Intervals for the Difference
Between Two Proportions

\/(nX —‘l)si, +(n, —l)sﬁ
Sl’ :\

Nyt ty —2

s e px(1=py)  p,(-D))
px_Pina/z\/pXN Px +pprY

ny ny,

The number of degrees of freedom (small-
sample confidence intervals)

Confidence Intervals for the Difference
Between Two Proportions (adjustments)

3
‘o2 2
s s
: _X+AYJ
. ABg Hy
V=

CGi /)t (i /)’

By =1 n, —1

My =ny+2 —n,=n,+2

P =(X+1)/7, P, =Y +1)/7,

Co‘nfide_nce Intervals for.the Difference
Between Two Means

Confidence Intervals for Proportions
(adjustments)

1 1
—+.—
ny ny

H

X-Y

[n,\. +ny-2,a/2 " Sp

~

~ X+2

x
I
=
+
N
S
Il

Large-Sample Confidence Intervals for a
Population Mean

Small-Sample Confidence Intervals for a
Population Mean

Xiz%

-

X+t

s
n-lal2 _\/7

The Binomial Distribution

n!
p(x)=P(X =x)=¢x!(n—x)!
0

p-p)™" x=0,1,.,n

otherwise

The Poisson Distribution

e—i X

——— if xisanon —negativeinteger

P(X=x)={ A

0 otherwise

The Normal Distribution

Sample Variance

—(x-p)? /202

1
AT
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Test Statistic (Small-Sample Tests)

(X =P =y~ a1y)

Test Statistic (Small-Sample)
& . X - u
- s s/n \/S/Z\,/HX+S}2,/IZY
Pooled Proportion (Test for the Difference Test Statistic (Two Proportions)
Between Two Proportions)
- X+Y - X R Y D, — D
p= - Py =" L= 2 Px — Py
n, +n, . ny n, . A 1 1
P p) —+—
Ry Ny
Standard Unit z-score (CLT)
X X —
7= £ ot B8 X —
o o/In
3 Test Statistic Confidence Interval for Proportions
(Small-Sample with Equal Variances) E
X-Y)-A v = p(l-p
(- XT)a, piz . [P=D)
s,yl/ny +1/n, n
Test Statistic (One-proportion). Intercept
G P~ P 3 ﬂO:}_’——ﬂl)?
NP(1=py)/n
Slope Test Statistic (Large Sample Tests)
. _ny—nXY Z:(/?_?)‘(/‘X“ﬂy)
l sz—an \/sf\,/nx+s$/ny

.
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~ TABLE Upper percentage points for the Student’s t distribution
o
v 0.40 0.25 0.10 0.05 0.025 0.01 0.005 0.001 0.0Q05
1] 0325 1.000 3.078 6.314 12706 31.821 63.657 318.309 636.619
2| 0289 0.816 - 1.886 2.920 4303  6.965 9.925 22.327 31.599
3| 0277 0.765 1.638 2353 3.182 . -4.541 5.841 10.215 12.924
4| 0271 0.741 1.533 2132+ 2.776 3.747 4.604 7.173 8.610
51 0267 0727 1476 2.015 2.571 3.365 4.032 5.893 6.869
6 | 0.265 0.718 1.440 1.943 2.447 3.143 3.707 52208 5.959
‘7| 0263 0711 1.415 1.895 2.365 2.998 3.499 4785 5.408
8 | 0.262 0.706 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9] 0261 0.703 1383 1.833 2262 2.821 3.250, 4.297 4781
10| 0260 0.700 1372 1.812 2228 2.764 3.169 4.144 4.587
11| 0260 0.697 1.363 1.796- 2.201 2.718 3.106 4.025 4437
12 | 0259 0.695- 1356 1.782 2.179 2.681 3.055 3.930 4318
13| 0259 0.694 -1.350 1.771 2.160 2.650 3.012 3.852 4221
14 | 0258 0.692 1.345 1.761 2.145 2.624 2.977 3.787 4.140
© 15 : 0.258 0.691 1.341 1.753 2.131 2.602 2.947 3,733 4.073
16 | 0258 0.690 1337 1.746 2.120 2.583 2.921 3.686 4.015
17 | 0.257 0.689 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 | 0257 0.688 1.330 1734 2.101. 2.552 2.878 . 3.610 3.922
19 | 0.257 0.688 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 | 0257 0687 1325 1.725 2.086 2.528 2.845 3.552 3.850
21 | 0257 0.686 1323 1.721 2.080 2.518 2.831 3.527 3.819
22 | 0256 0.686 1321 1.717 2.074 2.508 2:819 3.505 3.792
23 | 0256 0.685 1319 1.714 2.069. 2.500 2.807 3.485 3.768
24 | 0256 0.685 1318 1711 2064 2.492 2.797 3.467 3.745
25 [ 0256 0.684 1316 1.708 2.060 2.485 2.787 3.450 3.725
26 | 0256 0.684 1.315 1706 2.056. 2.479 2.779 3.435 3.7Q7
27 | 0256 0.684 1314 1.703 2.052 2.473 2771 3.421 3.690
28| 0.256 0.683 1313 1.701 2.048 2.467 2.763 3.408 3.674
29 | 0256 0.683 1.311 . 1.699 2.045 2.462 2.756 '3.396 3.659 -
30 | 0.256- 0.683 1310 1.697 2.042 2457 2750 3.385 3.646.
35 |- 0255 0682 1306 11690 2.030 2.438 2:724 3.340 3.591
40 | 0.255 0.681 1303 1.684 2.021 2.423 2.704 3.307 - 3.551
60 | 0254 0.679 - }.296 1.671 2.000 2.390 2.660 3.232 3.460
120 | 0.254 0.677 1.289 1.658 1.980 2.358 2.617 3.160 3.373
oo | -0:253 0674 1282 1.645 1.960 2.326 2.576 3.090 3.291
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