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QUESTION 1 22 marks (26 mins)

1.1 MrThomas invested a total amount of R13 900 divided in two different schemes, A and B,
at the simple interest rate of 14% p.a. and 11% p.a. respectively. The total amount of
simple interest earned in 2 years was R3 508.

1.1.1 What was the value of the investment after 2 years? {1

1.1.2 What was the amount invested in Scheme A? (let the amount for A = x) (4)

1.2 Project X requires an initial investment of R35 000 but is expected to generate revenues of
R10 000, R27 000 and R19 000 for the first, second, and third years, respectively. The
required rate of return is 12%. Assume there is no salvage value at the end of the project.
Determine the Nett Present Value of the project. (6)

1.3 Rihay opened a bank account 15 years ago, with the intention of saving money for when
he retires. The bank offered him an interest rate of 1% per month compounded monthly
for the first 5 years and thereafter changed the interest rate to 11% per annum
compounded quarterly.

1.3.1 Rihay made an immediate deposit of R400 000 upon opening the account. He then
withdrew R100 000 at the end of 13 years. Calculate how much money he would have in
this account at the end of the 15th year. (7N

1.3.2 If instead, Rihay had taken a retirement annuity over the same period of 15 years, and the
insurance company had offered him 8% per annum compounded monthly, what would his
monthly payments have been if he were to save an amount of R 1 800 000 at the end of the
15th year. : (4)

QUESTION 2 o 33marks (40 mins)

2.1 Bokani purchases a motor vehicle for R150 000. He takes out a six-year loan and pays his
first instalment 18 months after the granting of the loan. The monthly instalments end 54
months from the first instalment. Interest is fixed at 16% per annum compounded
monthly.

2.1.1 Calculate his monthly payment. (6)

2.1.2 Due to financial difficulty, Bokani misses the 5% and 6% payments. If the balance
outstanding after the 4t payment is R180 469,47 calculate his new increased monthly
payment, to accommodate these payments, from the 7% payment onwards. (6}
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2.2 Eightyears ago a company bought office equipment for R3 400 000. The equipment is now
valued at RZ 000 000. This figure was calculated using the reducing balance depreciation
and the increased value of the equipment due to inflation.

2.2.1 Assume that the rate of inflation was constant at 6,8% per annum, compounded annually.
Calculate the depreciated value of the cquipment after 8 years, if there was no inflation.
(4)
2.2.2 Calculate the annual rate of the reducing-balance depreciation on the value of the
equipment. Assume that the value of the equipment after 8 years is R1 181 500

(4)

2.2.3 The company decides to create a sinking fund (to replace the equipment) that accrues to
R5 500 000 over the next six years. The fund earns interest at a rate of 7,64% per annum,
compounded monthly. Bi-annual payments (that is, every six months) will be made into
the fund. The first payment is made 6 months after opening the fund and ends two years
before the fund matures. A once-off withdrawal of R300 000, for maintenance of the
current equipment is to be made three years after the fund is started.

A. Determine the equivalent bi-annual interest rate of the fund. (2}

B. Calculate the total value (to the nearest thousand), of the sinking fund now needed in
order to buy the new equipment and to service the maintenance required.  (5)

C. Calculate the value of the bi-annual payments. (6)

QUESTION 3 33 marks (40 mins)

3.1 Belowisthe summary of statistics on the prices (in R) of accounting texthooks sold in a
month in a certain bookstore

Statistics - prices

N Valid 150

Mean 155.05

viedian 110.00

Miode 75.00

Std deviation 35.75

minimurn 48.00

maximum 375.95

Percentiles 25 53.00

50 110.00

75 295.00
3.1.1 What is the data range for the textbook prices? (2}
3.1.2 Determine the interquartile range for the price of accounting books sold (2)
3.1.3 Comment on the skewness based on this data (2)
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3.1.4 Statistical rules state that at least 95% of the observations are within fwo standard
deviations of the mean. What are the limits?

(3)

3.2 The following frequency distribution shows the number of local telephone calls made by
54 randomly selected subscribers during a day.

No, calls made No. subscribers
6-10 15
11-15 23
16-20 G
21-25 5
26-30 2

54

3.2.1 Is the variable in this distribution discrete or continuous?
3.2.2 Determine the class boundary for the second class
3.2.3 Determine the relative frequency for the fourth class

3.2.4 Determine the median
3.2.5 Estimate the mean and standard deviation for the number of telephone calls

(1)
(1)
(2)
(3)
(3)

3.3 Records of claims following hurricanes in the USA are kept by an insurance company. The
number of injuries, x (thousands) and the total approximate cost at y {million) dollars, for
each of 10 randomly selected hurricanes that occurred between 1930 and 2010 are given

in the table.
415 362 190 150 47 24 290 3390 35 69
3200 13580 680 260 200 180 1050 2430 2580 210

3.3.1 Use the table in the diagram sheet to calculate the value of Spearman’s rank correlation

coefficient between x and y.

3.3.2 With reference to the scatter diagram for the given
data, give a reason why the product moment .f
correlation coefficient is not an appropriate measure. e

(rank from smallest to biggest)

0 100 200 300

(3)

(2)

3.3.3 Use the table to find the equation of the regression line in the form $=a+bx (3)

3.3.4 Determine the estimated cost if the number of injuries are 300 000.

(2)

3.3.5 Comment on the reliability of the prediction in Question 3.3.4 and the limitations of this model.
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QUESTION 4 34marks (40 mins)

4.1 Describe, the relationship belween Lhe events A and B, as indicated by each of the
following statements:

4.1.1 P(4|B)=P(A4) (2)

41.2 P(4|B)=0 (2)

4.2 Eva visits the spaza every Thursday to do her weekly shopping. The event that she buys
orange juice is denoted by O, and the event that she buys bottled water is denoted by W.
At each visit, Eva may buy neither item or one item or both items.

4.2.1 Determine the value (a) to (e} from the table of probabilities where O ' and W’ denote the

events not 0’ and not W' respectively. (4)
0 o Total
w C D 0,65
w’ 0,15 E b
Total A G,3 1,00

4.2.2 Hence, or otherwise, find the probability that, on any given Thursday, Eva buys either

orange juice or bottled water but not both. (2)
4.2.3 Given that Eva likes water, determine the probability that she does not buy orange juice
on a given Thursday . (2)

4.3 Past experience shows that, when they play home matches, Pirates football team win half
their matches, lose 20% of the matches and draw the remaining home matches. The team
is awarded three points for a win, one point for a draw and no points for a loss. The table
below shows the probability distribution of X, the number of points awarded to Pirates
after a home match.

X 0 1 3
P(X=x) a b 0,5

4,3.1 Determine @ and b (2)

4.3.2 Calculate the mean and the standard deviation of the number of points awarded to Pirates
after a home match. (5)
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4.3.3 State the probability that the number of points awarded to Pirates after a home match is
more than one standard deviation above the mean. (1

4.4 Itis known that 60% of students taking a Bachelor of Commerce degree are male. Six
students are chosen at random from those students taking a B. Com degree.
Calculate the probability that more than four of the students are female. (5)

4.5 A study undertaken at a hospital found that the number of patients (X) per month
contracting a superbug can be modelled by a Poisson distribution with a mean of 1,5.

4.5.1 Calculate P(X=2) (2)

4.5.2 Find the probability that at most 1 person will contract this superbug during a 3-month
period. (5)

4.5.3 State 2 assumptions implied using a Poisson model for the number of patients
contracting the superbug. (2)

QUESTION 5 28 marks (34 mins)

5.1 Scores on an IQ test are normally distributed with a mean of 100 and a standard deviation
of 15.

5.1.1 Itis said that to have exceptional intelligence, your IQ score must fall above 132. Determine
the probability of the world's population that will fall in this category? (4)

5.1.2 If 2,25% of the population fall in the lowest category, what IQ score is the maximum score

that would put someone in the lowest category? (5]

5.2 A marketing manager would like to assess the performance of a product that was launched
by his company six weeks ago. The result for a sample of 49 supermarkets countrywide
indicated average sales of R3 140 per week with a standard deviation of R345.

5.2.1 Estimate a 95% confidence interval of the actual average sales per week. (5)

5.2.2 Give an interpretation of the confidence interval. 1)
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5.3 At a certain hospital it was found that the probability that a patient did not arrive for an
appointment was 0.2. The hospital carries out some publicity in the hope that this
probability will be reduced. They wish to test whether the publicity has worked.

5.3.1 It is suggested that the first 30 appointments on a Monday should be used for the test. Give
areason why this is not an appropriate sample. (1)

A suitable random sample of 30 appointments is selected and 3 patients do not arrive, This
sample is used to carry out a test at the 5% significance level. The critical value at the
5% levelis + 1,64.

5.3.2 Explain why the test is one-tail and state suitable null and alternative hypotheses. (2)

5.3.3 State what is meant by a Type I error in this context (1)
5.3.4 The z-value of the test statistic is -1,37. State whether the publicity has worked or not,
explaining your answer. {(2)

5.4 A company produces new low-energy light bulbs. The bulbs are o
described as having 9 watts of power, with a standard deviation 0f 0,81 . ~
watts. The production manager is concerned that the new machine @}‘ C:}
used to make the light bulbs has changed the value of 9 watts. ¥
He asks you to conduct a test at a 5% significance level to check
whether his concern is valid. You use a random sample of 25 bulbs of
the latest batch produced and find that the mean of the sample is 9,2 watts.

Conduct the hypothesis test and provide the conclusion you would give to the production
manager. (7
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Financial Mathematics
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Standard Normal Distribution Table

= Ri] A1 02 03 0 A3 886 A7 A8 9
0.0 | 400G | D320 § G080 | 0120 | 0360 | 0159 | 0239 | 637¢ | 0319 | 0339
@) | GE38 | 048 ¢ T8 | LOSET | 035T | D308 | 0636 | 08T | OTIE | L0755
03| OVe5 | 0837 | G4BTI | L09I0 | L0048 { 0987 | (1026 ] 1064 | 110s | L1141
D3| LEZ% | 1337 § 1355 ] (1285 | (1531 | 1388 | (1406 | (1425 | 1450 | 1537
04 [ 1534|1561 | 1538 ) (15864 | 1700 | 1758 | 1T | (1508 | 18448 | (187G
0.5 | 1935 | 1350 ¢ 1885 | 20319 | 2034 | 2388 | 23123 | 3137 | 2390 | 2324
Cu | 2257 | 2281 ¢ 2R3 ) DINT | 2380 | 2420 | 232 | 2486 | 2317 | 2549
DT | 2380 | 23531 ¢ 2540 | DATI | 3T04 | 2734 | 2FAE | AT8a | 2825 | 2832
8 | F8E1 | 2930 | 2039 | 2987 | 2085 | 5023 | 2031 | 5078 | 33106 | 3133
G% | 313R | 3186 ;) 3212 | 3238 | 3062 | L3286 | 3513 | 3320 | 3385 | 3389
1.0 | 2213 | 5438 | 3567 | 3485 | L3508 | J335]1 | 3552 | 3577 | 3399 73521
1.1 | 3645 ) .3663 | 2680 | 3708 [ 3729 | 3745 | 3770 | 3790 | 3810 | 3830
1.2 ¢ 3848 ) 3565 | 3888 | 3907 | 39235 | 3944 [ 3882 | 3880 | 3957 | 4015
1.3 [ . 4032 ) 4080 | 4066 | 4082 | 4088 | £133 | 4232 | 4147 | 4182 | 4177
1§ 4392 | 4207 | 4222 | 4258 | 4231 ( 4283 | 4270 | 4203 | 4304 | 4339
L3} 4332 ) 4385 | A357 | 4370 | 4382 | £304 | 4405 | 4438 | 4420 | 4447
Lo 4232 ) 3365 | L2238 | 4290 | 2300 | A3 | 35T ARES .22
170 4552 | 4563 | 4573 | 4382 | 45353 | 2508 | 4a08 | 4816 | 4825 | 4833
1.5 ] 4841 § 4840 1 4p36 | 4664 | 4671 | 2578 | 4886 | 4605 | 4659 | 4708
1.9 7 A715 ) 47i8 | 4728 | 4753 [ 4738 | £744 F50 | 4758 | 4761 | 4767
20 4772 | 4778 | 4785 | 4788 | 4763 | 4708 | 4805 § 4ABGR | 4812 | 4817
21| 4821 | 4B | 4830 | 4834 | 4838 | A8 | 4844 | 4830 | 4835 | 48357
32| 48611 .4864 | 4858 | A8TF1 | 4875 1 4878 | 4881 | 4884 | 48R7 | L4880
35 | 4893 | 4805 | 4898 | 4901 | 4004 | £906 | 4000 | 4911 | 4913 | 4015
24| 4918 4920 | 4922 | 4825 | 4937 | 4929 | 4831 | 45937 | 4935 | 4956
25| A938 | 4240 | 4041 | 4945 | 4045 | 494 4048 1 45925 | 4658 | 4852
28 | A95% | A | 4836 | 4957 | 4030 | 2060 | 4951 | 3053 | 4963 | 4964
237 | A555 | 4965 | A%5T | 4268 | 4060 | 2970 ¢ 4071 ] 4971 ) 4373 | 4974
IR | ARTA | 4975 | ADVE | ASTT | 4877 | LADIE | 4570 | 4979 | 4980 | 4981
A% | 4083 | 4033 | 4082 | 4983 | 40984 | 4084 | 4DE3 | 4983 | 4986 | 4028
5.0 | ADB7T ) 4987 | 4087 | 4938 | 4088 | 4985 | 4080 § 2080 | 45950 | 4990
3.1 ) A0S0 | 8981 | 4001 | 4991 | 4052 | AT02 % 4090 | 4907 | 4853 | 4993
3.3 | 4995 | 4503 | 4954 | 4994 | 40854 | 4004 ) 4034 | 4595 | 4995 | 4593
33 | 45931 .4995 | 4933 | 48095 | 4506 | 49096 1 4008 | 4098 | 40846 | 4597
34 | 4057 | 4997 | 4997 | 4997 | 4597 | 4997 § 4997 | 4597 | 4997 | 408
3.3 | ASEE | 3908 | 4995 | 4598 | A5 | 49095 | 4938 | 4398 | 4998 | 429%
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ROUGH WORKINGS
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