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Q1

Q2

(a)

(b)

©

(a)

(b)

There are six car parks along a road. The probability that a car park remains
empty at 10 am on particular Sunday is 0.1.

(1) Find the probability that exactly 5 car parks are filled.

(5 marks)
(i)  Compute the probability that at least 2 car parks are empty.

(5 marks)

1% of the electric bulbs that is produced by a factory are defective. A random
sample of 250 electric bulbs are selected.

Find the probability that 3 electric bulbs are defective.
(5 marks)

The height of a door of the library of a certain local university is 1.830m. The
heights of the students of the university are normally distributed with a mean of
1.730 m and standard deviation of 0.064 m.

(1) Find the proportion of students that will be taller than the door frame.
(4 marks)

(i)  Find the height of a door frame such that one students in a thousand will
be taller than the door frame height.
(3 marks)

(iii) It is known that the female students outnumber the male students in the
ratio 6:4 in that university and the proportion of female students taller than
the door frame is 0.0162.

Find the proportion of students for whom a door frame of height 1.830 m
would be too low.
(3 marks)

The mass, x of each rubber in a random sample of 50 rubbers from a certain

farm is measured in kilograms. It is summarized that ¥ x = 75.5 and Y x2 =
118.42.

Calculate the probability that the mean mass of the rubbers is between 1.45 kg
and 1.55kg.
(10 marks)

An experiment was performed to compare the wear and tear of rubber shoes
produced by Factory A and B. It is known that the wear and tear of rubber shoes
produced by both factories are normally distributed. Table Q2 shows the

necessary data.
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Q3

(a)

(b)

Table Q2: The wear and tear of rubber shoes

Factory A Factory B
Sample mean 6 5
Sample standard deviation 1 0.5
Sample size 40 40

Find the probability that the mean of wear and tear shoes produced by Factory 4
is larger than the mean of wear and tear shoes produced by Factory B.

(15 marks)

A machine produces elastic bands with breaking tension normally distributed
with mean 45 N and standard deviation 4.36 N. In order to test whether there is a
change in the mean breaking tension, a random sample of 50 was tested and
found to have a mean breaking tension of 43.46 N.

(1) Construct a 95% confidence interval estimate for the population mean
breaking tension based on the sample mean assuming an unchanged
standard deviation.

(8 marks)

(i1) The manager of the elastic bands manufacturer claims that there is change
in the mean breaking tension.

Justify whether his claim is acceptable or not.
(2 marks)

The measurements of the heat-producing capacity (in millions of calories per ton)
of coal specimens from two mines is shown in Table Q3. Assume that the
populations are normally distributed, with the variances of population are
unknown but equal.

Table Q3: The heat-producing capacity of coal specimens

Mine 1 Mine 2
8400 7510
8230 7690
8380 7720
7860 8070
7930 7660

Calculate the test statistics whether the difference between the means of these two
samples is significant or not by using a level of significant of 0.05.

(15 marks)
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Q4  The large manufacturing company producing air-conditioner compressor believes the
number of units of air-conditioner sold is related to atmospheric temperature. A research
and development officer conducted a study and gathered the data in Table Q4.

Table Q4: The production of air-conditioner compressor

Day Temperature Sale
(°C) (in thousand units)

1 63 1.52

2 70 1.68

3 73 1.80

4 75 2.05

5 80 2.36

6 82 2.25

7 85 2.68

8 88 2.90

9 90 3.14

10 91 3.06

11 92 3.24

12 75 1.92

13 98 3.40

14 100 3.28
(a) Find the regression coefficients 8, and 8, by using the least-squares method.

(14 marks)
(b) Predict the number of air-conditioner sold if the temperature soared to 120 °F.
(3 marks)
(©) Calculate the coefficient of determination, r and coefficient of correlation, 7.
(8 marks)
-END OF QUESTIONS-
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Special Probability Distributions

Binomial:

P(X=x)="C.p*q"™

Poisson:
“u o x

e .u

PX=x)=

Normal:

P(X>k)=P(Z>k_’uJ
o

Mean, 1 =np

: 2
Variance, 0~ =npq

Sampling Distribution

Z — value for single mean:
X—H

0'/\/;

Probability related to single Mean:

]

F =

P(} > r) = P(Z >
Let,

K L =H—H

Z — value for Two Mean:

7= (3_61 = )_cz)— ,u;l_;z

X1—x2

Probability related to two Mean:
Iy

1—X2
o- -
X1—X2

P(}l —x2 > r) :PLZ >

2 2
o’ o
and o, - = [T+
1 2 nl n2
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Estimation

Confidence interval for single mean:

Large sample: n>30 = o is known: ()_c—za,z(a/\/;)<,u<)_c+za/2(0'/\/;))

= o is unknown: ()_c—za,2 (s/«/;)<,u<)_c+za,2(s/«/;))

Small sample: n <30 = o is unknown: ()_c—ta/z(s/\/;)<y<;+ta/2(s/\/;))

Hypothesis Testing

Testing of hypothesis on a difference between two means

Variances Samples size Statistical test
Unknown (Equal) n,n, <30 ()_Cl _}2)_(#1 —,Uz)
TTest = 1 1
Sp ) =EE e
L
v=n+n,—-2
where
g - (n1 —l)sl2 + (n] - 1)522
? no+n,—2
Unknown (Not equal) | n, =n, <30 (;l —;2)—(/“1 - 1)
TTest
o s)
n
v=2 (n - 1)
Unknown (Not equal) | n,,n, <30 (;1 — ) ~(- 1)
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Simple Linear Regressions

Let

n 1 n n n 1 n -
S@v:;xiyi_;(gxiJ(glyi)a SxxzzxiZ__(inj

i=l n

Simple linear regression model
y=p+px
where
~ S
Py===
S)CX

A

ﬂo :y_ﬁ]f

Coefficient of Determination

2 _ (Sx,v )2

S S,

r

Coefficient of Pearson Correlation

Xy

S, S

xx y

=

Analysis of Variance

Mean square for treatment (between)

Zni (Xi — XM )2

k-1

MS, =

Mean square for error (within)

(- 1)s’

N-k

MS,, =

F test value
Fe MS,
MS,,
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The unit Normal table

*Column A lists z-score values, A vertical line drawn through 2 normal distibution at a z-scere location divides the disiri-
bution inio two sections.

CﬂmBi&nﬁﬁmﬁmWﬁmmi&mxﬁmm}M&é@:

Columa C identifies the proportion in the smaller section, called the faii

Column D idemifies the proportion between the mean and the z-score.

Note:  Because the normal distribution is symmetrical, the proportions for negative -scores are the same as those for
positive Z-scores,

_,fi

A & Ha i A @& G i
Srgportion Proporion Pmportien Proportion  Proporhon Proportion
z in Body in Taif Setween Meanand 7 z in Body in sl HetweenMezn and 2

000 5000 000 0600 B2 5087 4013 0987
861 3040 At D040 8326 £026 3971 2
.02 3080 A920 0080 .27 4063 3936 163
003 310 4880 B2 028 513 3897 B
604 Sied 4848 G160 028 S 3859 A
003 3199 Aot 0199 036 82 RV
806 339 4761 0239 031 8217 RYELS 250
007 3271 4721 271 432 2% 45 A28
0] 3w 4681 Ry 033 5233 3707 428
0 3% 4641 359 83 633 3664 133
616 53® A2 0368 43 e 3632 1368
.11 3438 4562 M3 838 H405 250 1406
432 S4R 4522 7R 637 8443 3357 43
8.3 3517 A483 517 033 6480 3520 1480
0 3557 4443 0557 632 8517 3483 547
815 A5% 4404 B39 {2 55t 3448 A
016 5636 A364 0636 g4t 5591 3409 1591
017 567 4315 675 042 e 31 1628
GaR S 4286 ans UEC R 3 3336 b
19 578 247 4733 B4 £ 3300 Ry
03 5 4207 413 45 5736 3264 736
021 3832 4168 0832 LEL 6172 318 REFyd
422 3871 A1 R4 i a47 GROE 3192 .iz0e
133 90 A% ki I 048 hB4 3138 R34
52 3543 4082 1948 o9 aam 3izl JR
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W {8} i i A & © o
Proportion Proportion Froporiion Fraportion Fropormion Proportion

z i Body inTai Betaeen Mean and 2 z i Body in Tail Satyean Mean and 7
2.50 6915 3083 013 1.0 B413 1587 3413
05t 6950 3636 1956 1ot B43% A562 3438
0352 6983 3615 J9B5 102 B461 A5 3481
.33 010 208t 2080 103 B4R5 A515 3485
431 058 2546 2054 R K308 REL 3] 3508
0.55 JFBBR 2912 268% X 8331 Ja6% 3331
036 J123 2877 2123 108 £554 L5 13 354
057 Fi57 2843 2157 107 8377 B & v 3577
058 7196 2810 2i% 108 B399 WE: i} 3559
8459 72 277 2234 1.06 882 379 3621
.60 337 2743 2257 i LI £a43 A357 3643
061 391 iR 2291 LIt 8665 333 3663
042 F3u 2676 2324 L2 8686 314 3686
863 1357 2643 2357 Li3 Bios 1262 3708
064 7389 2611 2389 L4 2320 A7 373
0.63 3323 2578 3423 115 £Hg 258 3749
.66 7454 2546 2453 i.ig BF0 123G 377
047 3486 284 2486 147 2790 Azio 379G
IR 1517 248 2517 LIS BRI 1198 JBIG
069 73 2451 2549 Lig 8830 A7 3830
0.7 JF380 2426 2580 1. R.HEL 15 3849
671 7411 2384 2611 L2 3868 i3 3R
032 Je82 2358 2642 1.22 8888 A2 38R3

L33 F673 2327 2673 1.23 &on7 4093 3907
07 J70% 2756 2704 124 2923 073 3925
073 J734 2268 2734 L35 £041 05 3044
076 7764 223 3764 12 802 38 3962
077 3794 2206 2761 137 308G 120 3980
078 7823 2177 2823 1.28 8997 03 3997
0.79 852 348 2852 L2 15 985 4015
(.80 7881 2119 L2881 139 9032 0968 4032
681 3910 2096 2510 131 S840 0951 A04g
0.82 J93% 2061 2939 1.32 3066 ke 4068
.83 F987 2033 2967 133 5082 s S0R2
084 JFHs 2005 2985 L3 S 0901 A0
083 8023 4977 A3 135 B3 U883 415
.86 8051 REC 3051 i3e J131 a869 A1
G&7 3078 Riirel 3078 137 RIEY 853 4447
0.88 8106 1893 3106 138 9182 0838 4162
.89 8133 867 3133 139 ar 8823 A17?
o 8139 841 315¢ 148 5192 HROR 4192
094 8186 1818 3186 141 8207 RifisL} A7
892 8212 4788 2212 142 nn 78 41
393 8238 1762 3238 143 9338 76t 4236
[EXIES 826 473 3264 144 A5 0748 4251
0.95 8289 A7 3289 145 8263 0733 4265
096 8315 1683 3315 146 271 a7 4279
047 R340 1664 3340 147 29292 L0708 ‘..’9"
098 8365 633 3365 I 148 4306 Heg: . =.:
0n9g R3ge Jd8lt 33R9 o140 9iia Bfik‘i . M{i} -
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{A} (B8} { {D) (A 8 Q) {o
Proportion Proportion Proportion Proportion Proportion Proportion

z in Body in Tail Between Meap and z z in Body in Tall Between Maan .and k4
1.50 9332 D668 4332 2,00 9772 0228 AT72
i.51 9345 0633 4345 2.01 8778 0222 A778
1.52 9357 D643 4357 202 9783 0217 A783
1.53 9370 D630 A370 2.03 9788 0212 ATRE
1.54 9332 0618 A382 204 9793 0207 A793
1.55 G394 0606 4394 205 H798 202 4798
1.56 9406 0594 4406 206 803 Me7 4803
1.57 9418 {0582 A418 207 9808 0192 A808
1.58 8429 05371 4429 208 8812 188 4812
1.5¢ G441 0559 A441 2.09 817 183 ABL7
1.60 9452 0548 4452 2.10 9821 0179 ARZE
1.61 9463 0537 4463 2.1 9826 0174 A826
1.62 8474 0526 4474 2.12 B830 0170 4830
1.63 9484 0516 4484 213 O834 0166 A83
164 9405 L5035 4495 2.14 B838 ez 4838
1.65 8505 £495 4505 215 9842 0158 A842
166 8515 485 4515 216 9846 0154 ARds
1.67 9525 B473 4525 2.17 9850 0150 A850
1.68 9535 D465 A535 2.18 9854 0146 AB54
1.69 9545 455 4545 2.19 A857 0143 ARST
1.70 B554 0446 4554 220 9861 D139 A861
1.71 9564 436 A564 221 S84 D136 AB64
1.72 8573 0427 45713 222 9868 0132 AR6R
1.73 0582 (418 4582 223 987 0129 A871
1.74 4591 409 4591 224 9875 025 A875
1.5 5509 Rk 4596 228 H878 22 4878
1.76 9608 0392 A608 2.26 9881 RESL 4881
L77 U6le D3R4 4616 227 9884 RURE AR84
1.78 9623 D375 4625 228 G887 0113 4887
179 9633 0367 4633 229 DR 10 4890
180 9641 0359 4641 230 9893 007 ARG3
1.8 9649 (351 A64G 231 9896 D104 ARG
182 656 0344 4656 2.32 988 0102 ARGR
1.83 9664 0336 4664 23 9901 059 4901
1.84 9671 0329 4671 234 9904 L0986 4904
1.85 9678 0322 A678 2.35 9906 D0v4 A906
1.86 8686 0314 A686 2.36 5909 0001 4909
187 9693 L0307 4693 237 H011 {189 A9t
1.88 U699 2301 A699 2.3 9913 KR7 A913
1.89 5706 0294 4706 2.39 9916 084 4916
1.90 9713 0287 A713 240 R E 082 A018
191 8719 0281 4719 241 8920 080 4920
192 8726 0274 A726 242 0422 0078 4922
193 9732 0268 A732 243 9925 A075 4925
1.4 9738 0262 A7138 244 2927 073 4927
195 9744 0256 4744 245 9929 D071 4929
1.96 9750 0250 4750 246 9931 A069 4931
1.97 756 244 A756 247 9932 {068 A932
1.98 5761 0239 4761 248 9934 R 4934
1.99 9767 0233 A767 249 9936 4064 4936
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