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CIFA PART 1 SECTION 1

FINANCIAL MATHEMATICS
MONDAY: 30 August 2021. Time Allowed: 3 hours.

Answer ALL questions. Marks allocated to each question are shown at the end of the question. Show ALL your workings.

QUESTION ONE
(a) Outline four applications of financial forecasting. (4 marks)

(b) Biashara Limited borrowed Sh.240,000 from Faidi bank at an interest rate of 3.5% compounded monthly. The
loan is to be amortised using reducing balance method and be repaid in 12 equal monthly instalments payable at
the end of each month.

Required:
Prepare a loan amortisation schedule for Biashara Limited. (6 marks)
(c) Zaplon Limited has forecasted the following end of period prices of its shares;
Price per share (Sh.) Probability
24 0.08
29 0.14
35 0.22
38 0.13
48 0.43

The current price per share is Sh.35.

Required:

(1) The expected return. (3 marks)
(i1) The variance of the returns. (3 marks)
(iii) The standard deviation. (1 mark)

(d) An equipment which cost Sh.3,200;000 depreciates to a scrap value of Sh.400,000 in a period of ten years.
Depreciation on the equipment is ®h a reducing balance basis.

Required:
The implied rate of depreci@tion on the equipment. (3 marks)
(Total: 20 marks)
QUESTION TWO
(a) Outline three advantages and three disadvantages of payback period as a method of project appraisal. (6 marks)
b) Highlight three differences between “correlation” and “regression”. (3 marks)
©) The following data relates to annual sales and profits of major supermarkets in East Africa:
Supermarket A B C D E F G H
Sales (Sh.million) 1,130 809 1,280 552 689 1,135 915 1,055
Profits (Sh.million) 32.0 27.0 40.2 11.4 30.0 66.2 28.6 42.2
Additional information:
r = 0.7167
x> = 17,587,681
X = 945.625
y = 347
Required:
(i) The regression equation of profit on sales. (6 marks)
(1) Predict profit for a similar company with sales of Sh.1,000 million. (2 marks)
(ii1) Comment on your analysis in (c) (ii) above. (3 marks)
(Total: 20 marks)
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QUESTION THREE
(a) A contractor has estimated that the weekly marginal mining cost in thousands of shillings per lorry per week is
given by the following function:

y=-x+15+100 ; where x is the number of lorries.
X
Required:
(1) The value of x wheny=0. (4 marks)
(i1) The weekly mining costs assuming the contractor currently operates 10 lorries. (2 marks)
(b) In a certain manufacturing process, it is assumed that approximately 5% of the products are defective. A random

sample of 20 items are selected from the output. If more than two defective items are discovered in the sample,
the sample is rejected and vice versa.

Required:
(1) Determine the proportion of the sample that can be rejected. (4 marks)
(i) Calculate the mean and variance of the sample. (4 marks)
(©) The following table shows two sets of cash flows generated by two companies; A and B respectively over a
period of eight years:
Year 1 2 3 4 & 6 7 8
Company A Cash flows | 360,000 | 360,000 - 360,000 | 360,000 | 360,000 | 360,000 | 360,000
Sh. ;
Company B Cash flows | 420,000 | 420,000 | 420,000 | 420,089 - - 420,000 | 420,000
Sh.

The interest rate of the cash flows is 12%.

Required:
Determine the company whose cash flow has a higher net present value (NPV). (6 marks)
(Total: 20 marks)
QUESTION FOUR

() RIVA Ltd. produces two types of prodtcts, X and Y jointly. The price functions are Py=36 — 3x and Py =
50 — Sy for products X and Y respectively. The joint cost of production is given by the function:
C=x%+2xy + 3y~

Required:

(i) The joint profit.function. (4 marks)
(ii) The price and quantity of products X and Y that would maximise joint profit. (6 marks)
(iii) The wigximum joint profit. (2 marks)

(b) The profits earned by 200 companies in Nyamindo county during the year ended 31 December 2020 are as

follows:
Profit Sh. “millions” Number of companies
40 -60 8
60 —80 16
80 —100 36
100 - 120 60
120 — 140 30
140 - 160 20
160 — 180 16
180 — 200 _14
200
Required:
) Compute the 4™ decile profit. (4 marks)
(ii) Determine the 80™ percentile profit. (4 marks)

(Total: 20 marks)
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QUESTION FIVE

(a)
(b)
()

Explain the two conditions of a turning point as used in calculus. (4 marks)

Distinguish between “mutually exclusive events” and “conditional events” as used in probability. (4 marks)

The quantities and prices of three products consumed over the past four years in Tama county are provided in the
table below:

Year 2017 2018 2019 2020
Product Price | Quantity | Price | Quantity | Price | Quantity | Price | Quantity
(Sh) | (Kg) (Sh) (Kg) (Sh.) (Kg) (Sh.) (Kg)

Meat 145 400 192 300 165 500 180 400

Maize 52 2,000 55 4,000 50 4,000 67.5 4,400

Milk 25 730 27.5 800 35 920 30 1,100
Required:
(i) Laspeyres and Paasche price indices for 2020 taking 2017 as a base year. (6 marks)
(i) Laspeyres and Paasche quantity indices for 2020 taking 2018 as a base year. (6 marks)

(Total: 20 marks)
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Present Value Interest factor of 1 Received at the End of n Periods at r Percent:

PVIF (= 1/(14r)" = (1 +r)"

Period 1% 2% P 4% 5% % % 8% ™% 10% 1% 12% 1% 14% 15% 16% 20% 24% 5% 30%
1 09901 | 0.9804 | 09709 | 09615 | 09524 | 0.9434 | 09346 | 59258 | 0.9174 | 0.9001 | 0.9000 | 0.8920 | 08850 | 0.8772 | 0.8606 | 0.8621 | 0.8333 | 0.8065 | 0.8000 | 0.7692
2 09803 | 09612 | 09426 | 09246 | 0.9070 | 08900 | 0.8734 | D.8573 | 0.8417 | 0.8264 | 0.8116 | 0.7972 | 0.7831 | 6.7695 | 0.7561 | 6.7432 | 0.6844 | 0.6504 | 0.6400 | 05917
3 09706 | 09423 | 09151 | 03890 | 08638 | 08396 | 0.8163 | 07938 | 0.7722 | 0.7513 | 07312 | 6.7118 | 0.6931 | 0.6750 | 0.6575 | 0.6407 | 05787 | 0.5245 | 0.5120 | 0.4552
4 0.961¢ | 09238 | 03885 | 0.8548 | 0.8227 | 0.7921 | 0.7629 | 0.7350 | 0.7084 | 0.6830 | 0.6587 | 0.6355 | 0.6133 | 0.5821 | 0.5718 | 0.5523 | 0.4823 | 04230 | 0.4096 | 0.3501
5 09516 | 09057 | 08626 | 08218 | 0.7635 | 0.7473 | 6.7130 | 0.6806 | 0.6499 | 0.6200 | 0.5935 | 65674 | 0.5428 | 0.5194 | 0.4972 | 0.4761 | 0.4019 | 03411 | 0.3277 | 02693
6 6.9420 | 08880 | 08375 | 0.7903 | 0.7462 | 0.7050 | 0.6663 | 0.6302 | 0.5963 | 0.5645 | 0.5346 | 0.5066 | 0.4803 | 0.4556 | 0.4323 | 0.4104 | 0.3349 | 02751 | 0.2621 | 0.2072
7 0.9327 | 08706 | 0.8131 | 0.7599 | 0.7107 | 0.6651 | 0.5227 | 0.5835 | 0.5470 | 0.5132 | 04817 | 64523 | 0.4251 | 0.3996 | 6.3759 | 0.3538 | 0.2791 | 02218 | 0.2097 | 0.1554
8 09235 | 0.8535 | 0.7894 | 0.7307 | 0.6768 | 0.6274 | 0.5820 | 0.5403 | 0.5019 | 0.4665 | 0.4339 | 04039 | 6.3762 | 0.3506 | 0.3269 | 6.3050 | 0.2326 | 0.1789 | 0.1678 | 0.1226
9 0.9%43 | 08368 | 0.7664 | 0.7026 | 0.6446 | 0.5919 | 0.54393 | 0.5002 | 0.4604 | 0.4241 | 0.3909 | 0.3606 | 0.3329 | 6.3075 | 0.2843 | 0.2630 | 0.1938 | 0.1443 | 0.1342 | 0.0943
19 0.9053 | 0.8203 | 0.7441 | 06756 | 0.613% | 0.5584 | 0.5083 | 04632 | 0.4224 | 0.3855 | 0.3522 | 0.3220 | 0.2946 | 0.2697 | 0.2472 | 0.2267 | 0.1615 | 0.1164 | 0.1074 | 0.0725
11 0.8963 | 08043 | 0.7224 | 06496 | 0.5847 | 0.5268 | 04751 | 04289 | 0.3875 | 0.3505 | 0.3173 | 02875 | 0.2607 | 6.2366 | 0.2149 | 6.1954 | 0.1346 | 0.0938 | 0.0858 | 0.0558
12 0.8874 | 07885 | 0.7014 | 0.6246 | 0.5568 | 0.4970 | 0.4440 | 0.3971 | 0.3555 | 0.3186 | 0.2858 | 0.2567 | 62307 | 0.2076 | 6.1869 | 0.1685 | 0.1122 | 0.0757 | 0.0687 | 0.0429
13 0.8787 | 07730 | 06810 | 0.6006 | 0.5303 | 0.4688 | 0.4150 | 8.3677 | 03262 | 0.2897 | 0.2575 | 02292 | 6.2042 | 09821 | 0.1625 | 0.1452 | 6.0935 | 0.0610 | 0.0550 | 0.0330
14 0.8700 | 0.7579 | 0.661% | 0.5775 | 0.5051 | 6.4423 | 03878 | 06.3405 | 02992 | 06.2633 | 0.2320 | 02046 | 0.1807 | 6.1597 | 0.1413 | 0.1252 | 0.0779 | 0.0492 | 0.0440 | 0.0254
15 0.8613 | 0.7430 | 06419 | 0.5553 | 04810 | 04173 | 0.3624 | 0.3152 | 0.2745 | 0.2394 | 0.2090 | 0.1827 | 6.1599 | 0.1401 | 61228 | 0.1079 | 0.0648 | 0.0397 | 0.0352 | 0.0195
16 0.8528 | 0.7284 | 0.6232 | 0.5339 | 04581 | 03936 | 03387 | 6.2919 | 062519 | 0.2176 | 0.1883 | 0.1631 | 0.1415 | 0.1229 | 6.1069 | 0.0930 | 0.0541 | 0.0320 | 0.0281 | 0.0150
17 0.8444 | 07142 | 06050 | 05134 | 04363 | 0.3714 | 0.3166 | 02703 | 0.2311 | 0.1978 | 0.1696 | 0.1456 | 6.1252 | 0.1678 | 0.0929. | 6.0802 | 0.0451 | 00258 | 0.0225 | 60116
18 0.8366 | 0.7002 | 05874 | 04936 | 0.4155 | 0.3503 | 02958 | 02502 | 6.2120 | 0.9799 | 0.1528 | 0.1300 | 0.1108 | 0.00458 | 0.0Ri8°| 0.0691 | 0.0376 | 0.0208 | 0.0180 | 6.0089
13 0.8277 | 0.6864 | 05703 | 04746 | 6.3957 | 63305 | 02765 | 0.2317 | 0.1945 | 0.1635 | 0.1377 | 0.1161 | 0.0881 | 6.0829 | A0F03 | 0.0586 | 6.0313 | 00168 | 0.0144 | 0.0068
20 0.8195 | 0.6730 | 0.5537 | 04564 | 03769 | 03118 | 02584 | 0.2145 | 0.1784 | 0.1486 | 0.1240 | 0.1037 | 0.0868 | 0.0728 (..0.0611 | 0.0514 | 60261 | 00135 | 0.0115 | 0.0053
21 08114 | 0.6598 | 05375 | 04388 | 0.3589 | 02942 | 02415 | 0.1987 | 0.9637 | 6.1351 | 0.1197 | 0.0026 | 0.0768 | 09638 | 0.0531 | 0.0443 | 0.0217 | 0.0109 | 0.0092 | 0.0040
2 08034 | 0.6468 | 05219 | 04220 | 0.3418 | 02775 | 62257 | 0.4839 | 01502 | 0.1228 | 6.1007 | 0.0826 | 0.0680.0/0560 | 0.0462 | 0.0382 | 0.0181 | 0.0088 | 0.0074 | 0.0031
23 0.7954 | 0.6342 | 0.5067 | 04057 | 0.3256 | 0.2618 | 0.2108 | 04703 | 0.1378 | 61147 | 6.0007 | 0.0738 | 0.0651 | 0.0491 | 0.0402 | 0.0329 | 0.0151 | 0.0071 | 0.0058 | 00024
2 0.7876 | 0.6217 | 04919 | 0.390¢ | 03101 | 02470 | 0.1971 | 0.1577 | 0.1264 | 0.1015 | 6.0817 | 0.0659 | 4552 | 6.0431 | 0.0349 | 0.0284 | 0.0126 | 0.0057 | 0.0047 | 00018
25 G.7798 | 0.6005 | 04776 | 03751 | 02953 | 02330 | 0.1842 | 6.1460 | 0.1160 | 0.0923 | 0.0736 | 6.0588 (> 00471 | 0.0378 | 6.0304 | 0.0245 | 0.0105 | 0.0046 | 0.0038 | 0.0014

@

36 0.7419 | 0.5521 | 04426 | 03083 | 02314 | 0.1741 | 0.1314 | 00994 | 6.0754 | 00573 | 0.0437 | 00354 | 0.0256 | 6.0196 | 0.0151 | 0.0116 | 0.0042 | 0.0016 | 0.0012 M
35 0.7053 | 0.5000 | 0.3554 | 0.2534 | 0.1813 | 0.1301 | 0.0937 | 0.0676 | 0.0490 | 0.0356 | 0.0259 ., @0189 | 0.0139 | 6.0102 | 0.0075 | 0.0055 | 0.0017 | 0.0005 > M
36 0.6080 | 0.4902 | 03450 | 0.2437 | 01727 | 04227 | 6.0875 | 0.0626 | 0.0449 | 0.0323 | 0.0234& [“0.0169 | 0.0123 | 0.0089 | 0.0065 | 0.0048 | 0.0014 d M M
40 0.6717 | 04529 | 03066 | 02083 | 0.142¢ | 0.0972 | 0.0668 | 0.0460 | ©0.0318 | 00221 | 04154 | 0.0107 | 0.0075 | 0.0053 | 0.0037 | 6.0026 | 0.0007 - M *
50 0.6080 | 03715 | 02281 | 0.1407 | 0.0872 | 0.0543 | 06.0339 | 0.0213 | 6.0134 | 0.0085 [2U05S4 | 0.0035 | 0.0022 | 0.0014 | 0.0009 | 0.0006 M M M M

Present Value Interest factors for Annuity of @ Discounted at r Percent for n Periods:

PVIFA (n=[1=1/(1+r)"] /r

Period 1% 2% Fe 4% 5% % %0 8% 9% 10% 1M1% 12% 13% 14% 15% 1% 20% 28% 25% 3%
1 09901 | 69804 | 09709 | 09615 | 0.9524 | 0.9434 | 0.9746| 0.9259 | 0.9174 | 0.9091 | 0.9009 | 0.8929 | 0.8850 | 0.8772 | 0.8696 | 0.8621 | 0.8333 | 0.8065 | 0.8000 | 0.7692
2 1.9704 | 19416 | 19135 | 18861 | 1.8504 | 1.8334 | (808G | 1.7833 | 1.759% | 1.7355 | 1.7125 | 1.6901 | 1.6681 | 1.6467 | 1.6257 | 1.6052 | 1.5278 | 1.4568 | 1.4400 | 1.3609
3 25410 | 28830 | 28286 | 27751 | 2.7232 | 26730 [\2.6243 | 25771 | 2.5313 | 24869 | 2.4437 | 24018 | 23612 | 23216 | 2.2832 | 2.2459 | 21065 | 1.9813 | 19520 | 1.8161
4 39020 | 38077 | 37171 | 3.6209 | 3.5460 | 34681 33872 | 3.342% | 32397 | 31699 | 31024 | 3.0373 | 29745 | 29137 | 28550 | 2.7982 | 2.5887 | 24043 | 23616 | 2.1662
5 48534 | 4.7135 | 45797 | 44518 | 43295 | 42924 | 41002 | 3.9927 | 38897 | 17908 | 3.695¢ | 3.6048 | 35172 | 34331 | 33522 | 32743 | 29906 | 27454 | 26803 | 24356
6 57955 | 56014 | 54172 | 52421 | 50787 49173 | 47665 | 4.6229 | 44858 | 4.3553 | 42305 | 41114 | 3.9975 | 3.8887 | 3.7845 | 3.6847 | 33255 | 3.0205 | 29544 | 2.6427
7 6.7282 | 64720 | 62303 | 6.0021 | 57864 | 55824 | 53893 | 52064 | 5.0330 | 4.8684 | 47122 | 45638 | 4.4226 | 42983 | 41604 | 40386 | 3.60456 | 3.2423 | 1.16%1 | 2.8021
8 76517 | 73255 | 70197 | 67327 | 64632 | 62098 | 59713 | 57466 | 55348 | 53340 | 51461 | 49676 | 47988 | 46389 | 44873 | 43436 | 3.8372 | 34212 | 33289 | 29247
9 85660 | 8.1622 | 7.7861 | 74353 7.1078 | 6.8017 | 6.5152 | 62468 | 59952 | 57590 | 55370 | 53282 | 51317 | 4.9464 | 47716 | 4.6065 | 40310 | 3.5655 | 34631 | 3.0190
10 94713 | 89826 | 85302 | R4109 | 7.7217 | 7.3601 | 7.0236 | 67101 | 64177 | 6.1446 | 58892 | 56502 | 54262 | 52161 | 50188 | 48332 | 4.1925 | 36819 | 15705 | 3.0915
11 10.368 | 9.7868 | 9.2526(; 87605 | 83064 | 78860 | 7.4987 | 7.1390 | 6.8052 | 6.495% | 62065 | 59377 | 56869 | 54527 | 52337 | 50286 | 4.3271 | 37757 | 3.6564 | 3.4473
12 11.255 | 10.575 | 99540 | 93851 | 8.8633 | 83838 | 7.0427 | 7.5361 | 7.1607 | 6.8137 | 64924 | 6.1944 | 59176 | 56603 | 54206 | 51971 | 4.4392 | 38514 | 37251 | 3.1903
13 12134 | 11.348 | 10.635 | 9.9856 | 9.3936 | 8.8527 | 83577 | 7.9038 | 7.4869 | 7.1034 | 67493 | 64235 | 6.1218 | 58424 | 55831 | 53423 | 4.5327 | 39124 | 37801 | 3223
14 13.004 | 12106 | 11.296 | 10.563 | 9.8086 | 9.2050 | 8.7455 | 8.2442 | 7.7862 | 7.3667 | 6.9819 | 6.6282 | 63025 | 6.0021 | 57245 | 54675 | 4.6106 | 39616 | 1.8241 | 32487
15 13.865 | 12.849 | 11.938 | 11.118 | 10.380 | 9.7122 | 9.1079 | 8.5505 | 8.0607 | 7.6061 | 7.1909 | 6.8109 | 6.4624 | 6.1422 | 5.8474 | 55755 | 46755 | 40013 | 38503 | 32682
16 14718 | 13.578 | 12561 | 11.652 | 10.838 | 10.406 | 9.4466 | 8.8514 | 83126 | 7.8237 | 7.3782 | 6.9740 | 6.6039 | 6.2651 | 59542 | 56685 | 47206 | 40333 | 318874 | 3.2832
17 15562 | 14.292 | 13.166 | 12.166 | 11.274 | 10477 | 9.7632 | 91216 | B.5436 | 8.0216 | 7.5488 | 7.1196 | 6.7291 | 63720 | 60472 | 57487 | 4.7746 | 4.0591 | 39099 | 1.2948
18 16.388 | 14.992 | 13.754 | 12.650 | 11.690 | 10.828 | 10.058 | 9.3719 | 87556 | 8.2014 | 7.7016 | 7.2497 | 6.8399 | 64674 | 6.1280 | 58178 | 48122 | 40799 (| 39278 | 33037
19 17.226 | 15678 | 14324 | 13.134 | 12.085 | 11.158 | 10336 | 9.6036 | 8.9501 | 83649 | 7.8383 | 7.3658 | 6.9380 | 6.5504 | 6.1982 | 58775 | 4.8435 | 4.0967 | 39424 | 33105
. 18.046 | 16.351 | 14.877 | 11.590 | 12462 | 11470 | 10.554 | 9.8181 | 91285 | 85136 | 7.9633 | 7.4694 | 7.0248 | 6.6231 | 6.2593 | 59288 | 4.8606 | 41103 | 39530 | 33158
27 18.857 | 17.011 | 15415 ; 14.028 | 12821 | 11.764 | 10.836 | 10.017 | 9.2922 | 8.6487 | 8.0751 | 7.5620 | 7.1016 | 6.6870 | 63125 | 58731 | 4.8913 | 41212 | 39631 | 33198
22 19.660 | 17.658 | 15937 | 14451 | 13.163 | 12.042 | 11.061 | 10201 | 94424 | 87715 | 81757 | 7.6446 | 7.1695 | 6.7428 | 63587 | 6.0113 | 49004 | 41300 | 30705 | 33230
3 20456 | 18.292 | 16444 | 14.857 | 13.489 | 12303 | 11272 | 10.371 | 9.5802 | 8.8832 | 8.2664 | 7.7184 | 7.2297 | 6.7921 | 6.3988 | 6.0442 | 4.9245 | 41371 | 29764 | 33254
24 21243 | 18.914 | 16936 | 15.247 | 13.799 | 12.550 | 11.469 | 10.529 | 9.7066 | 8.9847 | 8.3481 | 7.7843 | 7.2829 | 6.8351 | 64338 | 6.0726 | 49371 | 41428 | 39811 | 33272
r:] 22,023 | 19.523 | 17.413 | 15622 | 14.094 | 12783 | 11654 | 10.675 | 98226 | 9.0770 | 8.4217 | 7.8431 | 7.3300 | 6.8729 | 6.4641 | 6.0071 | 40476 | 41474 | 30840 | 33286
3 25808 | 22.396 | 19.600 | 17.292 | 15372 | 13.765 | 12409 | 11258 | 10.274 | 9.4268 | B.6938 | 8.0552 | 7.4857 | 7.0027 | 6.5660 | 6.1772 | 4.9789 | 41601 | 39950 | 13321
35 29409 | 24999 | 21.487 | 18.665 | 16.374 | 14498 | 12048 | 11.655 | 10.567 | 9.6442 | 8.8552 | 8.1755 | 7.5856 | 7.0700 | 6.6166 | 6.2153 | 49915 | 41644 | 3.0984 | 3.3330
36 30.168 | 25486 | 21.832 | 18.908 | 16547 | 14.621 | 13.035 | 11.717 | 10.612 | 9.6765 | 8.8786 | 85.1924 | 7.5979 | 7.0790 | 6.6231 | 62201 | 49929 | 41648 | 10987 | 33331
40 32.835 | 27355 | 23.115 | 19.793 | 17.159 | 15.046 | 13332 | 11.925 | 10.757 | 9.7791 | 8.9511 | 8.2438 | 7.6344 | 7.1050 | 6.6418 | 6.2335 | 4.9966 | 41650 | 3.9995 | 1.3332
50 39.196 | 31.424 | 25730 | 21.482 | 18256 | 15762 | 13.80% | 12233 | 10.062 | 9.9148 | 9.8417 | 8.3045 7.675_2 71327 | 6.6605 | 6.2463 | 49995 | 41666 | 3.9999 | 33333






