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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.

2. This question paper has information printed on both sides of the paper.

3. This question paper consists of FIVE (5) Questions.

4. Answer ALL gquestions.

5. Please write your answers on the answer booklet provided.

6. All'questions must be answered in English (any other language is not allowed).
7. This question paper must not be removed from the examination hall.

8. Present and future values tables and formulas have been appended for your reference.

THERE ARE SIX (6) PAGES OF QUESTIONS, INCLUDING THIS PAGE.
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INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a) The life of Ray microwave is uniformly distributed from six months to 9.5 years.
Compute the probability that:

(i) Ray microwave's life is less than 4 years.
[3 marks]
(i) Ray microwave's life more than 7 years.
[3 marks]
(iii) Find the mean and standard deviation.
[4 marks]
(b) Chocolate bars are sold in packets of 10. The mass of the packing material is

normally distributed with a mean of 45g and standard deviation of 3g. Find the
probability that the total mass of the packet is:

(i) Less than 55g.

[3 marks]
(i)  More than 53g.

[3 marks]
(i)  Between 42g and 48g.

[4 marks]
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Question 2

(@)

A machine produces components with an average length of 2000cm and standard
deviation 500cm. The lengths are normally distributed. If a random sample of 20
such components is chosen, find the probability when the total length:

(i) less than 2010cm.

[3 marks]
(ii) more than 1886cm.

[3 marks]
(iii) between 1700 and 2100cm.

[3 marks]

Neilson reported that children between the ages of 2 and 5 watch an average of
25 hours of television per week. Assume the variable is nermally distributed and the
standard deviation is 3 hours. If 20 children between the ages of 2 and 5 are

randomly selected, find

(i) the standard deviation of the sample means.
[2 marks]
(i) the probability that the mean of the number of hours they watch television
will be greater than 26.3 hours.
[3 marks]

The time'a machine was out of action each day was normally distributed with mean
30 minutes and a standard deviation of 10 minutes. A random sample of 12 days
were selected and the time the machine was out of action each day was recorded.

Compute the probability that the mean time machine is out of action for:

(i) longer than 35 minutes.

[3 marks]
(ii) between 31 minutes and 34.5 minutes.

[3 marks]
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Question 3

(a) The sample data below represents measurements of the horn lengths of African

water buffalo that were raised on calcium supplements.

Table 1
Subjects Horn length (inches)
1 19.1
2 14.7
3 10.2
4 161
5 8.9
6 12.0
7 20.7
(i) Compute the mean and standard deviation,

[4 marks]
(ii) Construct 95% confidence intervals for the population mean for horn length

after supplements.

[3 marks]

(b) A marketing research firm wishes to compare the prices charged by two supermarket
chains — Miller's and Albert's. The research firm using a standardized one-week
shopping list, makes identical purchases at ten of each chain’s stores. The stores for
each chain are randomly selected and all purchases are made during a single week.
Assume that the weekly expenses at each chain are normally distributed. Based on
the data collected, it was found that the average weekly expenses at Miller's was
$121.92 with a standard deviation of 1.40 and at Albert’s it was $114.81 with a standard
deviation of 1.84.

(i) Compute the standard error.
[3 marks]
(ii) Provide 90% and 99% confidence intervals for the population means for both
chains on its weekly expenses.
[10 marks]
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Question 4

(a)

(b)

Mean entry-level salaries for college graduates with mechanical engineering degrees
and electrical engineering degrees are believed to be approximately the same. A
recruiting office thinks that mean mechanical engineering salary is actually lower than
the mean electrical engineering salary. The recruiting office randomly surveys 50 entry
level mechanical engineering and 60 entry level electrical engineers. Their mean
salaries were $46100 and $46700 respectively. Their standard deviations for samples

were $3450 and $4210 respectively. Use level of significance, a = 0.1.

(i) Calculate the test statistic.

[3 marks]
(ii) Calculate the critical value.

[6 marks]
(iii) State your decision and interpret your answer.

[2 marks]

In the population, the average IQ is 100 with a standard deviation of 15. A team of
scientists want to test a new medication to see if it has either a positive or negative
effect on intelligence or not at all. A sample of 30 participants who have taken the
medication has a mean of 140. Did the medication affect intelligence? Use level of

significance, a = 0.05.

(i) State the null and alternative hypothesis.

[2 marks]
(ii) Compute the test statistic.

[3 marks]
(iii) State the decision whether to accept or reject the null hypothesis. Interpret.

[4 marks]
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Question 5

CONFIDENTIAL

(a) Table below shows the life expectancy for an individual born in Malaysia in certain

years.
Year of Birth Life Expectancy

1930 59.7
1940 62.9
1950 70.2
1965 69.7
1973 71.4
1987 75
1994 75.7
2010 78.7
2015 77.6

(i) State the independent and dependent variable.

(i) Draw the scatter plot.

(iii) Compute the correlation coefficient, r.

(b) Consider the following set of points: { (—1,0), (0,2),(1,4),(2.5) }

(i) Find the least square regression line.

(ii) Find the correlation coefficient, r. Interpret.

(iii) Find the y when x = 5.

END OF QUESTION PAPER
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FORMULAS AND STATISTICAL TABLE

PROBABILITY DISTRIBUTIONS
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HYPOTHESIS TESTING AND DISTRIBUTIONS

Test statistic:
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STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z = 1.25 the area under
the curve between the mean (0) and z is 0.3944.
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0.0040
0.0438
0.0832
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0.1591
0.1950
0.2291
0.2611
0.2910
0.3186
0.3438
0.3665
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0.4049
0.4207
0.4345
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0.4778
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0.0080
0.0478
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0.2324
0.2642
0.2939
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0.3888
0.4066
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
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0.4941

0.4956

0.4967
0.4876
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0.0120 0.0160 0.0180 0.0239 0.0279 0.0319 0.0359
0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.1203 0.1831 0.1368 0.1406 0.1443 01480 0.1517
0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 = 0.1879
0.2019 0.2054 0.2088 0.2123 0.2187 0.2190  0.2224
0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.2969 0.2095 0.3023 0.3051 0.3078 0.3106 0.3133
0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
0.3485 0.3508 0.3513 0.3554 0.3577 0.3529 0.3621
0.3708 0.3728 0.3749 0.3770 0.3790 0.3810 0.3830
0.3907 0.39256 0.3944 0.3962 0.3980 0.3997 0.4015
0.4082 0.4088 04115 04131 04147 04162 04177
0.4236 0.4251 0,4265 0.4279 0.4282 0.4306 0.4319
0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
0.4582 0.4591_ 0.4599 0.4608 0.4616 0.4625 0.4633
0.4664 0.4671 04678 0.4686 04693 0.4699 0.4708
0.4732 0.4738 0.4744 04750 04756 0.4761 0.4767
0.4788 0.4793 0.4798 0.4803 04808 04812 0.4817
0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
0.4901 .0.4804 0.4806 0.4909 0.4911 04913 0.4916
0.4925 0.4827 0.4929 04931 0.4932 0.4934 0.4936
0.4943 0.4945 0.4846 0.4948 0.4949 04951 0.4952
0.4957 0.4959 0.4960 04961 04962 04963 0.4964
0.4968 0.4969 04970 04971 04972 04973 0.4974
0.4977 0.4977 0.4878 04979 - 049879 0.4980 0.4981
0.4983 0.4884 0.4984 04985 0.4985 04986 0.4986
0.4988 0.4988 0.4989 0.4989 0.4989 04990 0.4990
0.4991 0.4992 0.4992 0.49892 0.4992 0.4993 0.4993
0.4994 0.4994 0.4894 0.4994 0.4995 0.4995 0.4995
0.4996 0.4996 0.4896 0.4996 0.4996 0.4996 0.4997
0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shewn in the following table:

x | oo 001 002 go3 004 005 006 0.07 008  0.08

0.0 05000 0AMC 05080 0 05920 05160 05199 06238 05HTe  083d D538
o1 0.5388 05438 ObavE OUBSTT OUBSSY 08586 05636 OBBTS 05VE4 OATSS
0.2 0873 05832  0S5EVY 0R040  O5SaE O5UET 06026 06064 06103 0614
0.3 DE1e 0E21T 06255 0283 0UE331 0B3sE Dwsade  0LBAA3 Oedsdo Desty
0.4 06554  0B58Y D6E28  OBEE4  0ETO0 DBTIE OETY2 06808 OGB4 OBETY

0.5 06015 06650 06885 07098 OVOSd OTOBRE 023 0MST o O
0.6 Q25T 0F291 07324 0FAST 0739 0422 0Ya54 OTass OFSET DuTSa
LU Q7580 OVE1Y OYBdZ  OVET3 O0TTOd 0T34 OTTe4 OTTBM 0TERER OTaSE
G4 0.res1 0reMe 07e39 0UFGET 0TS 08023 0805t 08008 08106 08153
0.8 GE1SS 08186 08212 08238 0BG 08280 06315 . 0830 08365 08389

1.0 08413 08438 0841 06485 O.BS08 0BB3Y 08554 QBSTT 08588 D
1.1 08643 08665 2 OBEEE  OBT0E  OET2S  OETAS  OEFTO 0TS O0BB10 OBBSO
1.2 Ogeat  G.BESS  OBBBA  O.BOOT 0BS5S OBddA DABE2 OB0E0 0 080T ONS
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1.4 06452 O8dE3 06404 00484 GBS DBS0S T OBS1S 08525 0.8530% 06645
1.7 O0.B554 08564 00573 00582 (8501 00508 008 08616 08825 D.OR33
1.8 0.B641 00648 0DBSS  0BBG6d  098F1 00678 OOEEE 0086893 00608  DAY0E
1.8 D673 08T 04736 Q8TA2 DAT3R 0OTad DOTE0 06TEE 08061 0ETET

0 QM2 O0AFTE 0OTE3 06TeR 06793 OWISE 08803 O8alE OGR42 DSy
21 08821 00E26  0BE30 08834 08838 08842 06846 0B850 0 08854 00857
22 06861 0.0864 2 0GBGE  OBEFY. DAETS 00878 O6BHY DGEB4 0BBBT 00690
23 De803 00806 00806 00001 (o4 oodde 000de 08011 0913 006
Z4 08018 08820 0OEEER 0GRS 0BERT 08028 G883 08032 0834 00836

25 06038 05640 2 0BBME 0043 08845 0906 0.6ME 0.e0d8 00051 00052
26 0G053 00055 06056 0 D.B0ST 00650 00060 OB0E1 00062 009963 009
27 O.BbeS 00066 0.08ET 00068 005069 08970 08071 08072 06073 0090
28 06674  O080S  08ETE  DeOTY 08T 09978 0008 0879 0.00A0  O.oedt
28 0081 06082 0.0B82  0BB43 00084 089984  DOSES 0B85 06888 009488

a0 08887 06887 O DOBAT 00888 00088 00969 00985 00088 00000 00900
&1 Ooaund . 0BB31 | O5BBT DOGBT 00002 0802 OOBEZ 08092 0893 Gueed
32 OBedy 06603 00684 08004 08904 00004  OBBD4 0085 00005 00905
33 DBGos - 060805 O 00805 200800 006006 00086 0006 00006 00006 00087
34 OAGET  088ST 008 06087 00087 08807 00987 080T 068 0080
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Standard Normal Cumulative Probability Table /1N

Cumulative probabilities for NEGATIVE z-wvalues are shown in the following table:

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 .09
=34 ] 00003 00003 00003 00003 00005 00005 00003 O 0.0003 0,
33 | 00005 00005 00005 00004 00004 00004 00004 00004 00004 0.0003
22 | 00007 00007 00006 00006 (00006 00006 00006 00005 00005  0.0005
34 | 00010 00009 00008 00009 00008 00008 00008 00008 00007 00007

3.0 0.0013 00013 00013 00012 00012 00011 00011 00011 00010 00010

2.8 00018 00018 00018 00017 00016 00016 00015 00015 00014 00014
-2.8 00026 00025 0.0024 00023 00023 00022 00021 00021 00020 00019
2.7 00035 00034 00033 0.0032 00031 00030 000209 00028 0.0027  0.0026
2.6 0.0047 00045 00044 00043 00041 00040 00038 000387 00037  0.0036
-2.5 0.0062 00060 00059 00057 00055 00054 00052 00051 00048 00048

-2.4 0.0082 00080 00078 00075 00073 00071 00068 , 00068 000668 0.0064
«2.3 0.0107 00104 00102 00099 00096 00094 00091 G008 00087 0.0084
-2.2 00138 00136 00132 00120 00125 00122 00118 00116 0ONI3 00110
21 00178 00174 00170 00166 00162 00158 00154 00150 0.0146  0.0143
2.0 00228 o00222 00217 00212 00207 00202 00187 00192 00188 0.0183

1.9 0.0287 00281 00274 0.0268 00262 00256 00250 00244 00239 0.0233
-1.8 0.0358 0.0351 00344 0.0336 00328 00322 00314 00307 00301 00294
4.7 00446 0.0436 0.0427 00418 0.0409 00401 00392 00384 00375  0.0367
46 0.0548 0.0537 0.0526 0.0516 00505 00485 00485 00475 00465 0.0455
-1.5 00668 00655 0.0643 00630 00618 00606 00594 00582 00571  0.0559

1.4 0.0808 00793 00778 00764 00748 00735 00721 00708 00604  0.0681
“1.3 00068 00851 00834 00918 00001 00885 00869 00853 00838 00823
~1.2 01151 01131 04112 04083 01075 01056 01038 01020 01008 0.0985
-14 0.1357 01335 0.1314 Q202 01271 01251 01230 0a210 01180 0MM70
4.0 0.1587 01562 01539 0.1515  0.1482 0.1469 0.1448 01423 01401 01379

0.9 01841 01814 01788 0.1762 01736 01711 01685 (0.1860 0.1635  0.1611
Q0.8 02119 02000 02081 0.2033 02005 01677 01948 01922 01894  0.1867
0.7 02420 02380 02358 0232702206 02266 02236 02206 02177 02148
0.6 02743 02709 02676 0.2643 02611 02578 02548 02514 02483 02451
0.5 03085 03080 03015 02081 02046 02012 02877 02843 02810 02776

0.4 0.3446 0.3400 (3372 03336 03300 03264 03228 03192 03156 03121
0.3 03821 03783 /0.3745 03707 03669 03632 03504 03557 03520 03483
-0.2 04207 04188 04120 04090 04052 04013 03974 03936 03897 0.3859
0.1 04602 0.4562 04522 04483 04443 04404 04364 04325 04286 04247
0.0 05000 04960 04920 04880 04840 04801 04761 04721 04681 04641
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B.5 Student’s t Distribution

-t t -+ 0 t 0t -t 0 1t
Confidence interval Leti-talled test Right-tailed test Two-tailed test
Confidence intervals, ¢ Confidence Intervals, ¢
20% | 0% | 9% | @ | % | w5y 0% | 0% | % | % | e[ ey
Level of Significance for One-Tailed Test, o Level of Significance for One-Tailed Test, o
o | o0 | 005 | oo | o | oo | o000 af | o | oos | oms | ool | Goos | 000
Level of Significance for Two-Tailed Test, o Level of Significance for Two-Tailed Test, e
020 | 040 | 085 .02 0.0 0.001 020 | 040 | 005 | om | OB 0.001
1 | aore | b2t | 12708 | 31821 | 63857 | 636810 36| 1306 1886 | 2008 | 2434 | z7ie | asE
2 | 1886 | 2w | 4303 | 6oes | wees | 3150 37| 1305| tBeT [ 2028 | 2480 2715 | 3574
3 | 1638 | 2353 | 3182 | 4541 | 5841 | 12024 38| 1308| 1886] 2024 | 2420 | We¥iz | 2ses
4 | 153 | 2132 | 2716 | 3747 | 4e04 8510 30| 1304| 18B5| 2023 | 2426 | 2708 | 3558
5 | 1476 | 2015 | 2571 | 3365 | 4082 B.860 40| 1303 | 18B4| 2021 | 2423 | 27M | 3551
6 | 1440 | 1943 | zaer | 3143 | avor 5950 41| 1303 1883 | 2020 | 24 | 2701 | 3544
7| 1415 | 1805 | 2365 | 2ooe | 3400 5408 A7 | 1302 1882 | 20800 R418 | 2808 | 353
g | 137 | 1860 | 2306 | 2806 | 2255 504t 43 | 1302 188t | 2017 | 2416 | 2805 | 3mm
o | 1983 | 1833 | zoe2 | z&21 | 3zs0 4781 44| 11| 1880 2015 | 2434 | zEe2 | 3536
i 1.372 1812 2228 2764 3169 4587 45 1.301 1676 2014 2412 2,600 3520
1| tsea | 17ee | 2200 | 2718 | ades 4437 48| 1300 1678| zova | 24 | 2687 | as15
12 | 1.356 | 1782 | 2170 | 2681 | 3055 4318 47 1300 | 1678 | 2012 | 2408 | 2685 | 3510
12 | 1.350 | 1771 | 2160 | 2650 | 302 420 48| 1200 |0er7 | zomt | 2407 | 2ese | 3505
14 | 136 | 1781 | 2145 | 2624 | 2017 4140 40| 1200 1677 | 2010 | 2405 | 2680 | 3500
15 | 134 | 1783 | 213 | zeoz | 2w 4073 501200 | 1676 | 2000 | 2403 | 2678 | 3406
16 | taar | 1746 | 2120 | 2se3 | 2om 4015 51| t208| 1675| zoo8 | 2402 | 2e7e | ade2
17 1.333 1740 2110 2567 2808 3085 82 1.208 1875 2007 2.400 2674 3488
18 | 1330 | 173¢ | 210 | 258 | 2878 3922 55| 1208 | 1674 | 2006 | 2300 | zere | 24m4
16 | 1328 | 172 | 2083 | 2530 | 2861 3883 54| 1267 | 1674 2005 | 2307 | 2870 | 3480
20 | 1325 | 1725 | 2086 | 253 |/28i5 9850 55| 1297 | 1673 | 2004 | 2308 | 2668 | 3478
21 | 1323 | 1721 | 2080 | 251 | hasst 4510 56| 1207 | 1673| 2003 | 2805 | 2667 | 2472
22 | 1321 | 1717 | 2074 | 2508 | 2Big aze? 57| 1207 | 1672| 2002 | 2304 | 2865 | 3470
23 | 1m9 | 1714 | 2088 | 2500 | 280R 3788 58| t206| 1672 | 2002 | 2302 | 2663 | 3486
24 1.418 n 2064 2.482 27497 3745 &0 1.208 1.671 200 2.3, 2662 3483
25 | 1318 | 17068 | 2060 | 248 | 2767 3725 80| t208| 1671| 2000 | 2390 | 2660 | 32480
% | 1a5 | 1706 | 205 | 2470 | 27me 3707 61| 1208| 1670 | 2000 | 2380 | 2650 | 3457
o7 | 134 | 1703 | 2052 473 | T 3600 62| 1205| 1670| 1898 | 2388 | 2657 | 3454
28 | 1313 | 130 2048 | 246 | 276d 2674 65| 15| 1660 | 1008 | 23 2656 | 2452
20 | 1an | gk | zo4s | zae2 | 276 2450 64| 1205| 1660| 1008 | 2385 | 2855 | 2440
30 | im0 nee7 | zo4z | zas | 270 2546 85| 1205 | 1860 | 1007 | 2365 | 2854 | S.447
31 | 1300 | 1608 2080 | 2453 | 2744 2533 66| 1205| 1688 | 1007 | 2384 | ZeSe | Sad4
32 |ot800) 1804 |\ 20% | 2440 | 273 2522 67| 1204| t1g6R| 1998 | 2383 | 265 | 3442
33/| 108 | 1802 | 2095 | 2445 | 2733 3811 88| 1204| t66h| 1005 | 2382 | 2650 | 3430
34| 107 |18w | Zoar | 244 | 2708 26801 60| 1208| 1867 | 1895 | 2382 | 2640 | 3437
35 |\1.308 | 1600 | 2030 | 2438 | 27M 3509 70| 120¢| 1867 | 1.004 | 2381 | 264E | 9435

{confinued)
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B.5 Student’s t Distribution (concluded)
Gonfidence Intervals, £ Confidence Intervals,
B0% | o | m% | % | % | mow o | % | eew | s | x| mew
Leved of Significance for One-Talled Test, o Level of Significance for One-Talled Test, o
df | 040 | 006 | 00 | oot | o005 | 0006 of | 010] oos [ oms | oet | ooos [ ooos
Level of Significance for Two-Tailed Test, o Level of Significance for Two-Tailed Test, ac
0 | oo | oS 002 oo | oot 02 | oo | o005 00z | oot D08t
7| 14 | 1867 | 1owd | 2380 | 2647 | 3433 8o | 120 | tee2| 1m87 | 2360 | 2832 [ 2402
72 | 1903 | 1686 | 1903 | 2379 | 2645 | 243 o0 | t20t| 862 | 1887 | 2368 | 2838 | 2402
73| 1203 | 1886 | 1993 | 2870 | 2845 | 4%
74 | 1293 | 1886 | 1903 | 2a7TB | 2Edd | 34w 81 | 1291 1662 | 1886 |7 2386 | 263 3.401
75 | 173 | 1885 1902 2577 2643 | A425 92 | 120t | 1662 1.986 ] 2368 | 2830 3.390
03 | 20t | 1661 | 1988 | 2367 | 2830 | 2308
76 | 1003 | 1865 | 182 | 2376 | 2442 | 34m 84 | 12| te6t| 4086 | 2367 | 282 | 2397
77 | 1203 | 4885 | 1891 | 2476 | el | 34 95 | 1zt | 18t | 10ES | 2366 | 2890 | 3am
78 | 1202 | iees | 1ot | 2475 | 2640 | 342 . _
78 | 1202 | 1884 | 1900 | 2374 | 2840 | 3418 06 | 1200 | 1861 | 1885 | 2366 | 2628 | 3305
B0 | 1202 | 1684 | 1980 | 237¢ | 2630 | 3418 g7 | 1280 | 1661 | 1885 | 2885 | 2647 | 3004
o8 | 1200 1860 1084 | 2365 | 267 | 2903
81| 1202 | 1664 | 1800 | 273 | 2828 | 3415 g0 | 1200 teen |, 1984 | SPass | 6o | zaw
82 | 1202 | 1864 | 1m0 | pave | 2esT | 9413 100 | 1290 | 1660 | f@84s| 2354 | 2626 | 33W
83 | 1202 | 1863 | 1880 | 2a7R | 2636 | 34w ‘
B4 | 1202 | 1863 | om0 | 2372 | 2636 | 3410 A0 2 T6R8 | 1NED ) 2358 ) 2817 | 3478
85 1207 1.663 1.4188 2471 2635 3.400 140 1.288 1,656 1877 2,353 2611 3.361
160 | 1287 | 1654 | 1975 | 23%0 | 2807 | 2.3
B6 | 1201 | 1683 | 1988 | 2370 | 2834 | 3407 180 | 1286 | 1653 | 1973 | 237 | 2803 | 235
B7 | 1201 | 1663 | 1888 | 2370 | 263¢ | 3408 200 | 1286 | 4653 | 1472 | 2345 | 2800 | 3340
88 | 1201 | 1882 | 1967 | 2360 | 2833 | 3405 w | 1282 1645| 1960 | 23 | 257 | 300
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