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1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

- 5. This question paper consists of FIVE (5) questions. Answer FOUR (4) questions only.

6. -Answer all questions in English.
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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)

(c)

()  Whatis statistics?
(2 marks)
(i) What is the difference between sample and population? Give 1 example.
‘ (2 marks)

Based on past experience, the probability of worker error on a certain production line
is one out of 10, the probability that an accident will occur when there is a worker
error is 0.9, and the probability tHat an accident will occur when there is no worker
error is 0.1. With the aid of a tree diagram, find the probability that there is a worker
error if an accident occurred.
(7 marks)
A manufacturer of electronic components claims that only 3% of its components is
defective. A random sample of 200 components indicates 10 defectives. Use
a = 0.05 to test the hypothesis'that the percentage of defective components is 3%.
(4 marks)

Question 2 (15 Marks)

(a)

Find the first quartile, third quartile and inter-quartile range for the data in the stem

and leaf plot below:

Stem Leaf

1 4 5 7

2 0O 2 6 6 7
3 8 8 9

4 5 6 9 9

Key: 3|8 means 38 cm
(3 marks)
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(b) Given that f(x)= % for x=0,1, 2, 3,4, 5. Check whether f(x) is a probability

mass function of discrete random variable X .

(4 marks)
(c) It is believed that the annual repair cost for a car is related to its age. A sample of 10
cars revealed the results in the following table:
Age in years, X 2 3 1 7 6 8 4 1 2 5
Repair cost (RM), y 72 99 65 138 | 170 | 140 | 114 83 101 | 110

Use the least square principle to determine the equation of linear regression.

Question 3 (15 Marks)

(a) Refer to the data in Table 1. Calculate the variance.

157

133

189

213

208

139

152

167

202

197

124

239

191

169

(8 marks)

(4 marks)

(b) We flip a coin 3 times and let X' be the number of heads obtained. What is the value

of E(X)? (Hint: E(X)=> xP(X =x))

(6 marks)

(c) Suppose random samples of 49 Silver Tyres and 36 Dun Tyres were selected. The

sample mean mileage the tyre lasts for Silver Tyres is 119000 km and the standard

deviation is 7700 km and the sample mean mileage for Dun Tyres is 118000 km and

the standard deviation is 6000 km. Compute a 90% confidence interval on the

difference of the two population means.
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Question 4 (15 Marks)

(a)

. (¢)

According to a survey, the mean calorie intake of males 20 — 40 years old is

i =2700 with standard deviation o =70.7. If a nutritionist conducts an analysis

using a simple random sample of n =50, what is the probability that it would result in

a sample mean of 2692 or less?
(5 marks)

Suppose that we check for clarity in 50 locations in Lake Tahoe and discover that the
average depth of clarity of the lake is 14 feet. Suppose that we know thét the
standard deviation for the entire lake's depth is 2 feet. What can we conclude about
the average clarity of the lake with a 95% confidence level?

(5 marks)

A manufacturerof transistors claims that its transistors will last an average of 2100
hours. To maintain this average, 50 transistors are tested each month. What
conclusions should be drawn from a sample that has a mean 2140 hours and a
sample standard deviation 87 hours. Assume that distribution of the lifetime of the
transistors is normal. Use a = 0.01.

(5 marks)

Question 5 (15 Marks)

(a)

Conduct hypothesis testing using the following information:
Hy:p=83 versus  H,:u#8, n=35X=805,0=15a=0.10
(8 marks)

A binomial random variable X has mean 3 and variance % . Find the value of n

and p. Hence, find P(X =3).
(5 marks)

Write down 2 of the characteristics of correlation coefficient, 7.
(2 marks)

END OF QUESTION
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FORMULA

Confidence Intervals for the Difference
. Between Two Means

Small-Sample Confidence Intervals for the
Difference Between Two Means

2 2
R O o
X ¥
X-Y+z, [-X4+2L
~ ny ny

= = s s
X Y
X-Y i, o= —

Ry Hy

Pooled standard -deviation

Confidence Intervals for the Difference
Between Two Proportions

\

\/(nX ~1)s2 +(n, —1)s2
Sp =

fy -+, —2

. Py(=Dy) . By(1—py)
px"pyiza/z\/ R B et

ny ny

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

Confidence Intervals for the Difference
Between Two Proportions (adjustments)

2 2\?
S, 5r
B fig %y
- 2 2 2 2
(sy/ny) +(Sy/ny)

ny —1

iy =1

-

ﬁx:n/\/‘l‘z }7},:}’1}/—{-2

Dy =(X+1)/n, P =(Y+1){7;

Confidence Intervals for the Difference
Between Two Means

Confidence Intervals for Proportions
(adjustments)

N

1 1
—+..._
hy ny

Y-V +1

ny+np=2,a/2 N ‘Sp

s ~ X+2
n=2n+4 p

Large-Sample Confidence Intervals for a
Population Mean

Small-Sample Confidence Intervals for a
Population Mean

Xiz%

-

X +¢

s
n-la/2 7;—

The Binomial Distribution

n!

p(x)=P(X =x)=< x!(n—x)!

0

p(1-p)

n-x

x=0,1,...n

otherwise

The Poisson Distribution

_ e A
P(X =x)= %!

if xisa non — negative integer

0 otherwise

The Normal Distribution

Sample Variance

1 ~(x=p)? /20

o2 €

f)=

1 n =5
P YV ¥ nX
n—l[,z;‘ '
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Test Statistic (Small-Sample Tests)

_ X -V = (py —py)

t
\/si, [ty +Sf / n,

Test Statistic (Small-Sample)

1

pad=s
s/\n
Pooled Proportion (Test for the Difference Test Statistic (Two Proportions)
Between Two Proportions)
- A+ ¥ - X - Y D, — [
p= v Py E— y T z= i
Ry + 8y ny ny . x| 4 1
PA-p) —+—
ny Ry
Standard Unit z-score (CLT)
¥ e Y _
zZ = H Lo~ X ‘Llo
& c/\n
Test Statistic Confidence Interval for Proportions
(Small-Sample with Equal Variances)
X-Y)-A ~ p(l-p
(- (X-T)-a, iz [PU=P)
] s,/ ny +1/n, n
Test Statistic (One proportion) Intercept
¥ = P~ P ,Bo:}_f_ﬁly
Npo(=py)/n
Slope Test Statistic (Large Sample Tests)
B :ny—nXY Z:(y*?)'—(”x—“))
\ sz —nX? \/si In, +s,/n,
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TABLE Upper percentage points for the Student’s t distribution

R

040 025 010 005 0.025 0.01 0.005 0.001  0.0005

y
1] 0325 1.000 3.078 6314 12706 31.821 63.657 318309 636.619
2| 0289 0.816 - 1.886 2920 4303 6.965 9925 22327  31.599
3| 0277 0765 1.638 2353 3182 -4.541  5.841 10.215 12.924
4| 0271 0741 1533 2132 2776 3747 4604 7.173 8.610
5| 0267 0727 1476 2.015 2571 3.365  4.032 5.893 6.869
6| 0265 0718 1.440 1.943 2447  3.143  3.707 5.208 5.959
7 {0263 0711 1415 1895 2365 2998 . 3.499 4785 5.408
8| 0262 0.706 1397 1.860 2306  2.896 - 3.355 4.501 5.041
9| 0261 0703 1383 1.833 2262 2.821  3.250 4.297 4781
10| 0260 0.700 1372 1.812 2228 2764  3.169 4.144 4.587
11| 0260 0.697 1363 1796 2201 2.718  3.106 4.025 4.437
12| 0259 0.695 . 1356 1782 2179 2681  3.055 3.930 4318
13 | 0259 0.694 1350 1.771 2.160  2.650  3.012 3.852 4221
14 | 0258 0692 1345 1.761 2.145  2.624  2.977 3.787 4.140
15 | 0258 0.691 1341 1.753 2.131 2.602  2.947 3733 4.073
16 | 0258 0.690 1337 1.746  2.120 2583  2.921 3.686 4015
17 | 0257 0.689 1333 1740  2.110  2.567  2.898 3.646 3.965
18 | 0257 0.688 1.330 1734  2.101. 2552 2.878 . 3.610 3.922
19 | 0257 0.688 1328 1729  2.093 2539 2861  3.579 3.883
20 | 0257 0.687 1325 1725 2086  2.528  2.845 3.552 3.850
21| 0257 0686 1323 1.721 2.080 2.518 2.831 3.527 3.819
22 | 0256 0.68 1321 1.717 2074 2508  2:819 3.505 3.792
23 | 0256 0685 1319 1714  2069. 2500  2.807 3.485 3.768
24 | 0256 0.685 1318 1.711 2064 2492 2797 3.467 3.745
25 | 0256 0.684 1316 1.708 2060 2485 2.787 3.450 3.725
26 | 0256 0.684 1315 1706 2056 2479  2.779 3435 3797
27 | 0256 0.684 1314 1.703 2052 2473 2771 3.421 3.690
28| 0256 0683 1313 1.701 2.048 2467 2763 - 3408  3.674
29 | 0256 0.683 1311 . 1.699 2045 2462 2756 '3.396 3.659
30 | 0.256. 0.683 1310 1.697  2.042 2457  2.750 3.385 3.646.
35 |. 0255 0682 1306 1690 2.030  2.438 2:724 3.340 3.591
40 | 0255 0.681 - 1303 1.684 2.021 2.423 2.704 3.307 - 3.551
60 | 0254 0.679 1296 1.671 2000 2390  2.660 3.232 3.460
120 | 0254 0.677 1289 1.658 1980  2.358 2617 3.160 3.373
co | 0253 0.674 1282 1.645 1.960  2.326  2.576 3.090 3.291
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