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QUESTION ONE.

S TS MARKST

iMaich each Hem in Column A with its corresponding definition from Column B. Write down ONLY the correct

letter from Column B.e.g. 1.16 F

Column A Column B
1.1 { Pearson Correlation Cosfficient | A. Chance / likelihcod of an event occurring.
1.2 | Binomial distribution functicn B. Asymmetrical and points in the pesitive direction.
1.3 | Standard deviation C. Used in a two-outcome experiment.
1.4 | Scatterplot D. Staiistical measure, which expresses the average deviation
about the mean in the original units of the random variable.
1.5 | Confinuous data E. Accomplished by dividing the population inic groups — usually

geographically.

~-+6~-Variable - — - = o e R SBifference between-the maximum and minimum-values-n-a data {-
set.
1.7 | Mutually exclusive G. Used in prediction,

1.8 | Measures of disparsion

H. A random variable whose observation can take on only specific
values, usually only an infeger {whole numbers} valuss.

1.9 | Slandard normal probability

distribution function

[. The proportion of variation in the dependent variable that is
explained by the independent variable.

1.10 | Regression J. Non-numeric data.

1.11 | Quantitative data K. Asymmetrical and points in the negative direction.

1.12 | Cluster sampling L. Events that cannot occur together.

1.13 | Seasonality M. Manipulation of variables under confrolled conditions.
1.14 | Coefficient of determination N, Paramefer indicating sirength of relationship between 2

variables.

1.15 | Positively skewed disiribution

0. Spread or dispersion of scoras.

P. A random variabie whose observation can take on any value in
an interval,

Q. A graphical plot of the value of the independent and dependent
variables.

R. A numerical value or a characteristic that can differ from
individual to individual.

S. Numeric data.

7. Events that can occur together.

U. Mean equal fo 0, standard deviation equal to 1.

Y. When za time series exhibits regular fluctuations during the same
month (or months) every year.

W, A summary measure of a sample.
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The {able below is an exiract from a descriptive analysis on age of respondents in 2 survey conducted by Mr
Brown on job satistaction of some selecied South African citizens at a certain private company in Durban.

Age
Cumulative
_ intervals Frequency Percent Valid Perceni - Percent
Valid 1110 <21years 40° 9.9 9.9/ 0.9
L 2iig<Biyears 12 278 27.8] a7.7
31 i <4 .yea@ 138’ 33.7 33.7 71.5
‘4110 <51 years 68 16.9 169 88.3
g -5_1-_‘t_pmi’éjfy‘é_éé’rs*f‘f—f‘: 34 8.4 84! 95.8
6110.2 71 years . - 13. 32 32 100.0
403 100.0. 100.0 |

2.1.Using a graph paper, draw a less-than cumuiative frequency curve of the data displayed above.

(6]
2.2.For the grouped data given above, calculate each of the following quantities:
221 QR
6]
2.22  Coetficient of variation. Interpret the valus cbtained.
[€]

2.3.As one of his objectives for the survey, Mr Brown wanted to make comparisons on job satisfaction by
gender of respondents. He then conducted some stalistical {ssts with the aid of the plot below. NB:
Job satisfaction was measured from a low of 1 {very dissatisfied) to a high of 5 {very satisfiad).

A Plof for Job Satisfaciion by Gender

Femais }——— ——l

Gender

Mele - %

250 .80 356 4.00 450 500

Job Satisfaction Scors

2.3.1  What name is given to the piot above? Comment on the differences on job satisfaction.

2]



3.1 Mr Brown decided to plot the probability disiributions of job safisfaction scores for the sample of
respondents who particinated in his survey. As in quastion 1 above, job satisfaction was measured from a
fow of 1 (very dissatisfied) to a high of 5 {(very satisfied).

Probability Distribution Function Straight Ling Graph

A0

304

Frobability

A0 -

5.04]
&

Job Satisfaction Score

3.1.1 s the straight-line graph given above a probability distribution funclion? State two reasons
why you say so.

[2]
3.1.2  Whatls the expected value of the job satisfaction score?

[3]
3.1.3  Compute the standard deviation of job satisfaction scores.

[4]
31.4  Compute P(X <5)

[2]

3.2 An overnight case contains 2 bottles of aspirin and 3 botiles of thyroid tablets. A second case contains 3
bottles of aspirin, 2 bottles of thyroid tablets and 1 bottle of laxative tablets. If 1 botile of tablets is taken at
random from each case,

3.21 Draw a tres diagram fo represent the above scenario

4]
[2]
3

3.2.2  Find the probability thai both bottles contain thyroid tablets.

3.2.3 Find the probability that 2 botfles contain different tablels.
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4.1 An auditor is preparing for a physical count of inventory as a means of verifying its value. lisms counted
are reconciled with a list prepared by the storeroom supervisor. In one particular firm the audifor selected
10 items and found that the probability of exactly 5 items that could not be reconciled without reviewing
invoices was 0.026424 and the probability of exactly & items that could not be reconciled without reviewing
invoices was 0.0055085. Calculate the probability that no fewer than 3 items could not be reconciled withoui
reviswing invoices.

[6]

4.2 If the light bulbs in a house fail according to a Poisson law, and over the last 15 weeks there have been 5
failures, find the probability that there will not be more than one failure next week.
[4]

4.3 The management of a large insurance company believes that workers are more productive if they are
happy with their jobs. To keep frack of workers satisfaction the company regularly conducts surveys.
According 1o a recent survey, the mean job satisfaction score for alf workers in this company was 13.10
{on a scale of 1 to 20) and the standard deviation is 1.75. Assume that the job satisfaction scores of
workers are normally distributed.

431 Find the probability that the job satisfaction score for a randomly sslected worker from this
company is more than 11.50,
4]

[6]

43.2 What perceniage of the workers has a job satisfaciion score outside 12,50 and 18.507
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5.1 Are the marks one receives in an examination related to the amount of time spent studying the
subject? To analyze this, a student fock a sample of ten {10) students who enrolled in a Business
Mathemaiics class last semester. She asked each of the participanis fo report his or her mark in the
caurse and the fofal number of hours spent studying the module The data are fisted in the Tahle
below: (A scatter plot for fhe data is also given)

Mark in Business Mathematics Exam

Marks |77 63 79 86 51 78 83 50 65 47
Time |40 42 37 47 25 44 41 48 35 28
Scatter Plot Tor Marks Vs Time
20.00 ]
&
8000 _
o008
5000
50.00 ¢
4000
2500 3500 35.00 40.0D 4500 008
Time Spent Studying
5.1.1  Ideniify the independent and dependent variabies.
2]
512 What does the scatter diagram indicaie about the relafionship beiween the two
variables?
\ (2]
5.13  Use the least squares method to develop the estimated regression equation.
[8l
514  Predict the mark a student can obtain who spends 60 hours studying.
[2]
5.15 Compute the coefiicient of determination and interpret it.

61
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The table below shows the number of fire insurance claims from 2003 to 2008, received by Old

Mutual Insurance.

Period Claims(y)
2003 By 7
P2 3
Pz 5
2004 7 ¢
P2 7
Pa g
2003 P 12
P2 4
Ps 10
2006 P 13
P 9
P3 10

5.2.1 Compuie the 3-pericd meving average values of fire insurance claims received.
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Total: 108



TABLE T: THE DISTRIBUTION FUNCTION &(z) OF THE

NORMAL DISTRIBUTIONN(O, 1)

z 4.00 8.01 802 .03 8.04 0.05 0.06 0.07 0.08 0.07

0.0 0.5000 | ©.5040 | 0.5080 | 0.5120 | 0.5140 | 0.519%9 | 0.523% | 0.5279 | 0.5319 ; 0.5359
0.1 0.5398 | 0.5435 | 0.5478 | 0.5517 | 0.5557 | 0.55%4 | 0.5638 | 0.5675 | 0.5714 | 0,5753
0.2 0.5793 | 0.5832 | 0.5871 | 0.5910 | 0.5948 | 0.5987 | 0.6028 | 0.6064 | 0.6103 | 0.6141
0.3 0.617% | 0.6217 | 0.6255 | 0.6293 | 0.6331 | 0.6368 | 0.6406 | 0.6443 | 0.6480 | D.6517
0.4 0.56554 | 0.6591 | 0.6428 | 0.6664 | D.6700 { 0.6736 | 0.6772 { 0.6808 | 0.6844 | 0.687¢
0.5 0.5915 | 0.6950 | 0.4985 | 0.701% | 0.7054 1 07088 | 07123 { 0.7157 | 0.71%0 | 0.7224
0.6 07257 | 07291 | 0.7324 { Q7357 | 0.738% | 0.7422 | 0.7454 | 0.7486 | 0.7517 | 0.754%
0.7 0.7580 | 0.7611 | 0.7642 | 07673 | 07704 | 07734 | 0.7764 § 0.77%4 | 0.7823 { 0.7852
0.8 0.7881 | 0.7%10 | 0.793% { 07947 | 0.7995 1 0.8023 | 0.8051 | 0.8078 | 0.8104 ; D.8133
0.9 0.815% | 08184 | 0.8212 | 0.8238 | 0.8244 | 0.B28% | 0.8315 1 0.8340 | 0.8345 | 0.8389
1.0t 0,841 3-1-0.8438|-0.8461—-0:8485--0:8508-1-0.8531-1-0.8554--0.85774-0.8509. 1 D.8521
1.1 0.8643 | 0.8645 | 0.8684 | 0.8708 | 0.872% | 0.874% | 0.8770 [ 08720 | 0.8810 | 0.8830
1.2 0.884% | 0.8849 | 0.8888 | 0.8907 | 0.8925 | 0.8944 | 0.8962 { 0.8080 | 0.8997 { D.2015
1.3 0.5032 | 0.9049 | 0.2046 | 0.9082 | 0.909¢ | 02115 | 0.9131 { 0.5147 | 0.9162 | 0.2177
1.4 02192 | 0.9207 | 6.9222 | 0.9236 | 0.9251 | 0.9265 | 0.9279 : 0.¢292 | 0.9306 | D.231¢
1.5 0.9332 [ 0.9345 | 0.9357 | 0.9370 1 0.9352 | 0.2394 | 0.9406 { 0.7418 | 0.9429 | 0.944]
1.6 0.9452 | 0.9463 | 0.9474 | 0.9484 | 0.9495 | 02505 | 09515 | 02525 | 09335 | 0.9545
1.7 0.9554 | 0.9564 | 0.9573 | 0.9582 | 0.9591 | 0.959% | 0.9605 | 0.2614 | 0.9625 | 0.9633
1.8 0.2641 | 0.964% | D.9655 | 0.9484 | 0.9471 | 0.9678 | 0.9486 | 0.9693 | 0.9699 | 0.9706
1.9 05713 1 09719 | 09726 | 09732 | 0.9738 | 0.9744 | 0.9750 | 0.9756 | 0.9741 | 0.9767
2.0 0.9772 | 0.9778 | 0.9783 | 0.9788 | 0.2793 | 0.9798 | 0.9803 { 0.?808 | 0.9812 | 0.9817
2.1 0.9821 | 0.9826 | 0.9820 | 0.9834 | 0.9838 | 0.9842 | 0.9846 | 0.9850 | 0.9854 | 0.9857
2.2 0.9841 | 0.9864 | 09848 | 0.9871 | 0.9875 | 0.9878 | 0.988] | 0.9884 { 0.9887 | 0.9870
2.3 0.9893 | 09896 | 0.9898 | 09901 | 0.9904 ; 0.9906 | 0.9909 | 0.9911 } 0.9913 | 0.991é
2.4 0.2918 | 0.9920 | 0.9922 | 0.9925 { 0.9927 | 0.9929 | 0.9931 | 0.9932 | 0.9934 | 0.993¢
2.5 0.9938 | 0.9940 | 0.9941 | 0.9943 | 09945 | 0.9946 | 0.9948 | 0.9949 | 09951 | 0.9252
2.6 0.9953 | 09955 | £.993¢6 | 0.9957 | 0.9939 1 0.2960 | 0.9961 | 0.9942 | 0.5963 | 0.9964
2.7 0.9965 | 09964 | 05967 | 0.9946 | 0.9969 | 0.9970 | 0.9971 | 0.9972 | 0.9973 | 0.9974
2.8 0.9974 | 0.9975 | 09976 | 0.9977 ; 0.9977 | 0.9978 | 0.2979 | C.9979 | 0.9980 | 0.9981
2.9 0.998 | 09982 | 09982 | 0.9983 { 0.9984 | 0.9984 | 0.9985 | 0.9985 | 0.9986 | G.9986
3.0 0.9987 1 0.9987 | 05987 | 0.9988 | 0.9988 | 0.998% | 0.2989 | 0.9987 | 0.9990 | 0.99%0
3.1 0.9990 { 0.9991 [ 0.9991 | 0.9991 | 0.9992 | 0.9992 | 0.9992 | 0.9992 | 0.9993 | 0.9993
3.2 0.2993 [ 0.2993 | 0.9994 | 0.9994 | 0.9994 | 0.9994 | 0.9994 | 0.9925 | 0.9995 | 0.99%5
3.3 0.9993 | 0.5993 | 0.9994 | 0.9994 | 0.9994 | 09994 | 0.9994 | 0.9995 | 09995 | 0.9995
3.4 0.59%7 | 0.9997 | 0.9997 | 0.92997 | 0.9997 | 0.9997 | 0.9997 | 0.9997 | 0.9997 i 0.9998
3.5 0.2998 1 09998 | 0.9996 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.79%8
3.4 0.9998 | 09998 | 0.9999 | 0.9992 | 0.999% | 0.999% | 0.2997 | 0.999% | 0.9999 | 0.9999
3.7 0.299¢ | 0.9999 | 0.999% | 0.9999 | 0.9999 { 0.999% | 0.999% | 0.9999 | 0.9999 | D.99%?
3.8 0.999% 1 0.9999 | 0.9999 | 0.299% | 0.9999 | 0.9999 | 0.999%7 [ 0.999¢% | 0.999¢9 | D.5992
3.2 1.0000 | $.0000 | 1.0000 | 1.0000 | 1.0000 | 3.0000 | 1.080C | 1.0000 { 1.0000 | 1.0600

Eniries in the table are values of z>0




TABLE 2: Entriss in the tabie of the inverse function z=a""(u) for u>0.5 where

u=®{z) denoies the standard normal distribution function Note that

O(—z)=1—2(z) when &{z) <05 8(:) <05

0.000 | oom | ooo2 0003 19004 ooos |ogos looor |ooos | 0009

0.50_! 0.0000 | 0.0025 | 0.0050 | 0.0075 | 00100 | 00125 | 00150 | 00175 | 0.0201 | 0.0226
0.51 | 00251 | 0.0276 | 0.0301 | 0.0326 | 0.0351 | 0.0376 | 0.0401 | 0.042¢ | 0.0451 | 0.0476
0.52 | 00502 | 0.0527 | 0.0552 | 0.0577 | 00602 | 0.0527 | 0.0452 | 0.0477 | 00702 | 0.0728
(.53 0.0753 { 0.0778 | 0.0803 | 0.0828 | 00853 | 0.0378 | 0.0%04 { 0.0929 | 0.0954 | 0.0979
0.54 | 0.1004 | 0.1030 | 01055 | 0.1030 | 0.1105 | 0.1130 | 0.1156 | 0.1181 { 01204 | 0.1231
0.55 | 0.1257 | 0.1282 | 0.1307 | 01332 | 0.1358 | 0.1383 | 0.1408 | 0.1434 | 0.1459 | 0.1484
0.56 1 0.1510 | 01535 | 0.1560 | 0.1586 | 0.1611 | 01637 | 01662 | 0.1687 | 01713 | 0.1738
0.57 100764 | 01789 1 0.1815 | 0.1840 | 0,186 | 01891 § 0,917 01942 | 0.1968 | 0.1993
G,58 0.2019 | 0.2045 | 0.2070 | 02096 ¢+ 0.2121 1 02147 | 0.2173 | 0.2198 | 0.2224 | 0.2350
0.59 | 02975 | 02301 | 0.2327 | 02353 | 02378 | 0.2404 | 0.2430 | 02456 | 0.2482 | 0.2508
0.60 | 0.2533 | 0.255% | 0.2585 | 02611 | 02837 | 02663 | 02689 | 02715 | 02741 | 02787
0.41 | 02793 | 02819 | 0.2845 | 0.0871 | 02898 | 0.2924 | 02950 | 02976 | 0.3002 | 0.3029
0.52 | 03055 | 03081 | 03107 | 03134 | 03140 | 03186 | 0.3213 | 03239 | 0.32¢4 | 0.3292
063 | 03319 | 0.3345 | 0.3372 | 03398 | 03425 | 03451 | 0.3478 | 03505 | 0.3531 | 0.2558
064 | 03585 | 03611 | 0.3538 | 03655 | 0.3492 | 03712 | 03745 | 63772 | 03799 | 03826
0.45 | 0.3853 | 0.3880 | 0.3907 | 03034 | 0.3951 | 03989 | 0.4016 | 0.4043 | 0.4070 | 0.4097
0.66 | 0.4125 | 0.4152 | 0.4179 | 0.4207 | 0.4234 | 0.4261 | 0.4289 | 0.4316 | 0.4344 | 0.4372
0.67 0.4399 | 0.4427 | 04454 | 0.4482 | 0.4510 | 04538 | 0.4565 | 0.4593 | 0.4421 | 0.444%
0.68 | 0.4677 | 0.4705 | 0.4733 | c.4761 | 0.4782 | 04817 | 0.4845 | 04874 | 04902 | 0.4930
0.6% 0.4959 | 0.4987 | 0,5015 | 0.5044 | 05072 | 0.5101 | 0.5129 | £,5158 | 0.5187 | 0.5215
070 | 0.5244 | 0.5273 | 0.5302 | 0.5330 | 0.5359 | 0.5388 | 0.5417 | 0.5446 | 0.5475 | 0.5505
071 105534 | 0.5563 | 03592 | 0.5822 | 0.5651 | 0.5681 | 0.5730 | 0.5740 | 05762 | 0.5799
072 | 0.5828 | 0.5858 | 0.5888 | 0.5918 | 0.5945 | 0.5578 | 0.6008 | 0.6038 | 0.6068 | 0.4098
073 0.6128 | 04158 | 05187 § 0.621¢ | 0.6250 | 0.6280 | 0.6311 | 0.6341 | 0.6372 | 0.6403
074 0.6433 | 06444 | 0.6495 | 0.6526 | 0.6557 | 0.6588 | 0.6620 | 0.6651 | 0.6682 1 0.6713
0.75 | 0.6745 | 0.6776 | 0.6808 | 0.6840 | 0.6871 1 0.6903 | 0.6935 | 0.6967 | 0.6999 | 0.7031
076 | 07063 | 07095 | 67128 | 07160 | 07192 | 0.7225 | 0.7257 | 07290 | 07323 | 07356
0.77 0.7383 | 0.7421 1 07454 | 0.7488 | 0.7521 § 0.7554 | 0.7588 | 0.7621 | 0.7655 | 0.7688
0.78 | 07722 | 07756 | 07790 | 07824 | 0.7858 | 0.7892 | 07924 | 07981 | 07995 | 08030
0.79 | 0.8064 | 0.809% | 0.8134 | 08149 | 08204 | 08239 | 0.8274 | 0.8310 | 0.8345 | 0.8381
080 | 08416 | 0.8452 | 0.8485 | 0.8524 | 0.8540 | 0.8596 | 0.8633 | 0.5669 | 0.8705 | 0.8742
081 | 08779 | 0.:8816 | 0.8853 | 0.8890 | 0.8927 | 0.89s5 | 0.9002 | 0.9040 1 09078 | 0.9116
052 | 69154 | 09192 | 09230 | 0.9269 | 09307 | 0.9346 1 0.9385 | 0.9424 | 0.9463 | 0.9502
0.83 | 09542 | 09581 | 0.9521 | 09661 | 0.9701 | 0.9741 | 0.9782 | 09822 | 0.9863 | 0.9904
084 | 09945 | 0.9986 | 1.0027 | 1.0069 | 1.0110 | 1.0152 1 1.0194 | 1.0237 | 1.0279 | 1.0322
0.85 | 1.0364 | 1.0407 | 1.0450 | 1,0494 | 1.0537 § 1.0581 | 1.0625 | 1.0669 | 1.0714 | 1.0758
.86 1.0803 | 1.0848 | 1.0893 | 1.0939 ! 1.0985 § 1.1031 | 11077 + 113123 | 1.i1170 § 1.1217
087 | 1.1264 | 11311 | 11359 | 13407 | 10455 § 11503 | 11552 1 1.1601 | 11450 1 11700
088 | 11750 | 11800 | 11830 | 13901 | 11952 1 1.2004 | 1.2055 | 12107 | 1.2160 | 1.2212
0.89 | 1.2265 | 12319 | 1.2372 1 12426 | 1.2481 | 1.2538 | 1.2591 | 1.2846 | 1.2702 | 1.275¢
050 | 12816 | 1.2873 | 10930 | 12988 | 1.3047 1 1.3106 | 1.3165 | 1,3225 | 1.3785 | 1.3346
051 | 1.3408 | 1.3469 | 13532 | 1.3595 | 1.3658 § 1.3722 | 1.3787 | 1.3852 | 1.3917 | 1.3984
097 1.4051 | 1.4118 | 1.4187 § 1.4235 | 1.4325 1 1.4395 | 1.4466 | 1.4538 | 1.4411 1 i.4684
093 | 1.4758 | 1.4833 | 1.4909 | 1.4985 | 1.5063 | 1.5141 | 1.5220 | 1.5301 | 1.5382 | 1.5464
054 | 15548 | 15632 | 15718 | 1.5805 | 1.5893 | 1.5982 | 1.6072 | 1.6164 | 1.6258 | 1.6352
0.95 1.6449 | 1.6546 | 1.6446 | 1.6747 | 1.684% | 1.6954 | 1.,7060 | 1.7169 | 1.7279 | 1.73%92
0.96 1.7507 | 1.7624 | 17744 | 1,7866 | 1.7991 | 18119 | 1.8250 | 1.8384 | 1.8522 | 1.8663
0.97 1.8808 | 1.8057 § 1.2110 | 1.9268 | 1.9431 | 1.9600 | 1.9774 | 1.9954 | 2.0141 | 2.0335
0.98 20537 | 2.0749 { 20959 | 21201 | 2.1444 | 21701 | 21973 | 222462 | 2.2571 { 22904
.99 23263 | 2.3656 | 2.4089 | 24573 | 2.5121 | 2.5758 | 2.6571 | 2.7478 | 2.8782 | 3.0902
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