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Subject Subject Code
Business Mathematics (BMT /503)

Question No. 1 (20 Marks)

(a) Two whole numbers x and y are such that their sum is 40.

(1) Expressy in terms of x. (1 Mark)
(ii) If S(x) denotes the sum of their squares, show that

S(x)=2x>-80x+1600 (3 Marks)
(iii)Sketch the graph of S(x) . (4 Marks)
(iv) Which two numbers produce the smallest sum of squares? (2 Marks)

(b) If A is the square matrix given by
04 -10

“He om

(i) Show that 4>=5A4+61=0, where [ is the 2 x 2 unit matrix and 0 is the 2 x 2 zero

matrix. (5 Marks)
(i1) Hence find 47" (5 Marks)
(Total 20 Marks)

Question No. 2 (20 Marks)

(a) The sum of the first n terms of am arithmetic series is given by

S, =2n"=3n
(i) Find the " term of the series. (4 Marks)
(i1) Find the common difference of the series. (3 Marks)

(b) The first term of a geometric series is 1 and its common ratio is 3:2.
(i) Write an expression for finding the sum of the first 72 terms S, of the series.
(5 Marks)
(ii) Find the smallest value of 7 such that S,01000 (8 Marks)
(Total 20 Marks)
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Question No. 3 (20 Marks)

(a) Solve the quadratic equation.

(2x-1) (x+2)=12 5
Marks)
(b) By the use of factors find the following product and express the answer as a trinomial
(a+1)* (a=1)*(a* +1)* (5 Marks)
(c) Simplify and express (i) and (ii) with positive exponents.
Ax )" %—2
i 5 Marks
(@) %ﬁ y_73 ( )
(1) (a* =b") (@ +b™") (5 Marks)
(Total 20 Marks)
Question No. 4 (20 Marks)
For a particular random experiment, the following probabilities were observed.
P(A|B)=0.6, P(4'|B")=0.1, P(B)=0.4,
Where 4' and B' denote the complements of the events 4 and B .
(a) Find the following probabilities.
(i) P(4nB) (1 Mark)
(i) P(4n BY) (1 Mark)
(iii) P(4' n B) (1 Mark)
(iv) P(A4) (1 Mark)
(v) P(B|4) (1 Mark)
(vi) P(4' 0B (3 Marks)

(b) The random variable X of the above experiment takes value 4 if both 4 and B occur, 3
if 4 occurs and not B, 2 if B occurs and not 4, and 1 if neither 4 nor B occurs.

(1) Specify the probability distribution of X . (4 Marks)
(11) Find the mean of X . (3 Marks)
(ii1)Find the variance of X . (5 Marks)

(Total 20 Marks)
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Question No. 5 (20 Marks)

The annual incomes in billions of rupees of 120 companies for the year 2007 are as follows:

Income Number of companies

1-50 45

51-100 30

101 —200 20

201 - 300 15

301 -500 10
(a) Draw a histogram to represent these data. (4 Marks)
(b) Estimate the median and inter quartile range of annual incomes. (6 Marks)
(c) Estimate the mean and standard deviation of these data. (9 Marks)

(d) State whether a statician should use the median and the inter quartile range or the mean and
the standard deviation to compare annual incomes. Give reasons for your answer. (1 Mark)
(Total 20 Marks)

Question No. 6 (20 Marks)

(a) A random sample of 9 items has a mean of 56 and standard deviation 3.3. Use the t-
distribution to determine whether it could have been drawn from a normal population whose
mean is 52. Test at 2% level. (6 Marks)

(b) The following table shows the number of patients suffering from certain decease, between the
years 1575 and 2006.

Number of patients in a year 0 1 2 3 4 >4
Number of years 223 142 48 14 4 0
(1) Find the mean of the distribution. (2 Marks)
(i1) Fit the appropriate Poisson distribution. (6 Marks)
(iii)Test the goodness of fit using x? distribution at 5% level. (6 Marks)

(Total 20 Marks)

Question No. 7 (20 Marks)

Ten students took tests in mathematics and statistics. The number of students and the marks
obtained by them are given in the table below, where X represents the mathematics and ) the
statistics marks.

Student
A B C D E F G H I J
X 54 60 60 62 72 80 81 84 90 96
Mark

62 72 82 80 78 84 88 90 96 96

(a) Draw a scatter diagram to illustrate these data. (6 Marks)

(b) Find the equation of the regression line in the form Y =a +bx  where @and b are

constants. (12 Marks)

Society of Certified Management Accountants of Sri Lanka 3

Technician Stage — Business Mathematics (BMT / 503) — September 2008 CMA Examination



(c) An eleventh student was absent for the statistics test. However he sat for the mathematics test
and scored 70. Using this model, estimate the mark he would have scored in the statistics test.

(2 Marks)
(Total 20 Marks)

Question No. 8 (20 Marks)

(a) The set of constraints for a linear programming problem are given by
2x+5y<50, 4x+y<28, x=0 and y=0.
(1) Sketch the feasible region. (6 Marks)

(i1) Maximize the objective function z=3x+4y , subject to these constraints. (4 Marks)

(b) The demand equation for a certain (Pg(())‘fiuct is given by
p=500-0.5¢

Where P is the price and X is the number of items produced.

(1) Find the price for the demand of 100 items. (3 Marks)
(1) Find the demand for a price of Rs.300/-. (7 Marks)
(Total 20 Marks)

Question No. 9 (20 Marks)

(a) For a certain item the demand per year is 2500 units, produce cost is Rs.110, the fixed ordering
cost is Rs.16, and the carrying cost rate is 0.20.

(1) Compute the economic order quantity, Q. (2 Marks)
(11) Compute minimum total annual cost. (3 Marks)

(ii1))Round Q to the nearest whole number. Compute the percentage increase in the total cost
increased due to rounding the economic order quantity, Q. (3 Marks)

(b) The activities, predecessors and time duration (in weeks) of a project are given below.

Activity A B C D E F G H I
Predecessors - A - B,C D D E F,G E
Time duration 4 2 2 3 7 4 3 2 2
(1) Construct a project rework. (4 Marks)
(i1) Compute ES, EF, LS, LF and slack times. (7 MarKks)
(ii1)Identify the critical path. (1 Mark)

(Total 20 Marks)
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List of Formulae

1. Sum to 7 terms of an arithmetic progression:

g = a(rn —1)

n r—1

Where, 7 = common ratio
a = first term
n = number of terms
S,=sum to 7 terms of the series

2. Probability:

@ plcODb)=p(C)+p(D)-plCn D

3} _plcnD)
(i1) P(C/D) = (D)

Where C and D are two events of the same sample space.

3. Variance of a population:

o2 =E(X2)—[E(X)]2
Where, E ( X ) = the expected value of the random variable X

E ( X 2) = the expected value of X2

4. Median of a grouped data set :
Y, -/
Median = 2 1+ BL ,
3 B

Where, B, =lower boundary of the median class
/., = cumulative frequency of the class preceding the median class

f, =number of observations in the median class

i = width of the median class
n = total number of observations in the distribution

5. Variance of a frequency distribution :

>SS nx i

n —1

(o)

Where, x; = 7" measurement

f; = frequency of the ;™ class
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x =mean of the distribution
n = total number of observations

6. t - statistic :
f= X H
S/-/n
x = mean of the sample

M = mean of the population
S = standard deviation of the sample

n = sample size

Where,
7 2 P
. x© - statistic :

Where, O, =observed frequency of the 77 class

E. = theoretical frequency of the j ™ class

8. Poisson distribution :

Plx=x)=¢ 2
o1

= Poisson mean

Where, A
= Poisson random variable

X

9. Equation of the Regression Line:

vy =a+bx
zxy_Zny
Where’ b: (n)z R azw
sz_ x n
n

10. Economic Order Quantity:

Q=//2DF
| cr

D = annual demand

F = ordering cost per order
C

r

Where,

= product cost per unit
= carrying cost rate

Total annual cost = F(D/Q) +cr(Q/2)
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Present value table

Present value of 1.00 unit of currency, that is (1 + r)” where r = interest rate; n = number of periods until
payment or receipt.

Periods Interest rates (r)
(n)
1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1 0.990 0.980 0.971 0962 0.952 0.943 0.935 0926 0917 0.909
2 0.980 0.961 0.943 0925 0.907 0.890 0.873 0.857 0.842 0.826
3 0.971 0.942 00915 0.889 0.864 0.840 0.816 0.794 0.772 0.751
4 0.961 0.924 0.888 0.855 0.823 0.792 0.763 0.735 0.708 0.683
5 0.951 0.906 0.863 0.822 0.784 0.747 0.713 0.681 0.650 0.621
6 0.942 0.888 0.837 0.790 0.746 0705 0.666 0.630 0.596 0.564
7 0.933 0.871 0.813 0.760 0.711 0.665 0.623 0.583 0.547 0.513
8 0.923 0.853 0.789 0.731 0.677 0.627 0.582 0.540 0.502 0.467
9 0.914 0.837 0.766 0.703 0.645 0.592 0.544 0.500 0.460 0.424
10 0.905 0.820 0.744 0676 0.614 0.558 0.508 0.463 0.422 0.386
11 0.896 0.804 0.722 0.650 0.585 0.527 0.475 0.429 0.388 0.350
12 0.887 0.788 0.701 0.625 0.557 0.497 0.444 0.397 0.356 0.319
13 0.879 0.773 0.681 0.601 0.530 0469 0415 0.368 0.326 0.290
14 0.870 0.758 0.661 0.577 0.505 0.442 0.388 0.340 0.299 0.263
15 0.861 0.743 0.642 0555 0481 0417 0.362 0.315 0.275 0.239
16 0.853 0.728 0.623 0.534 0458 0.394 0.339 0.292 0.252 0.218
17 0.844 0.714 0.605 0513 0436 0.371 0.317 0.270 0.231 0.198
18 0.836 0.700 0.587 0.494 0416 0.350 0.296 0.250 0.212 0.180
19 0.828 0.686 0.570 0475 0.396 0.331 0.277 0.232 0.194 0.164
20 0.820 0.673 0.554 0456 0.377 0.312 0.258 0.215 0.178 0.149
Periods Interest rates (r)
(n)
1%  12% 13% 14% 15% 16% 17% 18% 19%  20%
1 0.901 0.893 0.885 0.877 0.870 0.862 0.855 0.847 0.840 0.833
2 0.812 0.797 0.783 0.769 0.756 0.743 0.731 0.718 0.706 0.694
3 0.731 0.712 0.693 0.675 0.658 0.641 0.624 0.609 0.593 0.579
4 0.659 0.636 0.613 0592 0.572 0.552 0.534 0.516 0.499 0.482
5 0.593 0.567 0.543 0.519 0497 0476 0456 0437 0419 0.402
6 0.535 0.507 0.480 0456 0432 0410 0.390 0.370 0.352 0.335
7 0482 0452 0425 0400 0.376 0.354 0.333 0.314 0.296 0.279
8 0434 0404 0376 0.351 0.327 0.305 0.285 0.266 0.249 0.233
9 0.391 0.361 0.333 0.308 0.284 0.263 0.243 0.225 0.209 0.194
10 0.352 0.322 0.295 0.270 0.247 0.227 0.208 0.191 0.176 0.162
11 0.317 0287 0.261 0.237 0.215 0.195 0.178 0.162 0.148 0.135
12 0.286 0.257 0.231 0.208 0.187 0.168 0.152 0.137 0.124 0.112
13 0.258 0.229 0.204 0.182 0.163 0.145 0.130 0.116 0.104 0.093
14 0.232 0.205 0.181 0.160 0.141 0.125 0.111 0.099 0.088 0.078
15 0.209 0.183 0.160 0.140 0.123 0.108 0.095 0.084 0.079 0.065
16 0.188 0.163 0.141 0.123 0.107 0.093 0.081 0.071 0.062 0.054
17 0.170 0.146 0.125 0.108 0.093 0.080 0.069 0.060 0.052 0.045
18 0.153 0.130 0.111 0.095 0.081 0.069 0.059 0.051 0.044 0.038
19 0.138 0.116 0.098 0.083 0.070 0.060 0.051 0.043 0.037 0.031
20 0.124 0.104 0.087 0.073 0.061 0.051 0.043 0.037 0.031 0.026
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Cumulative present value of 1.00 unit of currency per annum, Receivable or

()"
Payable at the end of each year for n years [ S

Period Interest rates (r)
s (n)
1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1 0.990 0.980  0.971 0.962  0.952  0.943 0.935 0.926 0.917 0.909
2 1.970 1.942 1.913 1.886 1.859 1.833 1.808 1.783 1.759 1.736
3 2.941 2.884 2829 2775 27723 2673 2624 2577 2531 2487
4 3.902 3.808 3.717 3.630 3.546 3.465 3.387 3.312 3.240 3.170
5 4853 4713 4580 4452 4329 4212 4100 3.993 3.890 3.791
6 5795  5.601 5417 5242 5076 4917 4767 4623 4486 4.355
7 6.728  6.472 6.230 6.002 5.786 5.582 5389 5206 5.033 4.868
8 7.652 7325 7.020 6.733 6.463 6.210 5971 5.747 5535 5.335
9 8.566  8.162 7.786  7.435 7108 6.802 6.515 6.247 5995 5.759
10 9.471 8.983 8530  8.111 7.722 7.360 7.024 6.710 6.418 6.145
11 10.368 9.787 9.253  8.760  8.306 7.887 7499 7.139 6.805 6.495
12 11.255 10.575 9.954 9.385 8.863  8.384 7943 7.536 7.161 6.814
13 12134 11.348 10635 9.986 9.394 8853 8358 7.904 7.487 7.103
14 13.004 12.106 11.296 10.563 9.899 9.295 8745 8244 7.786 7.367
15 13.865 12.849 11.938 11.118 10.380 9.712 9.108 8.559 8.061 7.606
16 14.718 13.578 12561 11.652 10.838 10.106 9.447 8.851 8.313 7.824
17 15562 14.292 13.166 12.166 11.274 10477 9.763 9.122 8.544 8.022
18 16.398 14.992 13.754 12659 11.690 10.828 10.059 9.372 8.756 8.201
19 17.226 15679 14.324 13.134 12.085 11.158 10.336 9.604 8.950 8.365
20 18.046 16.351 14.878 13590 12.462 11470 10.594 9818 9.129 8.514
Periods (n) Interest rates (r)
1%  12% 13% 14% 15% 16% 17% 18% 19% 20%
1 0.901 0.893 0.885 0.877 0.870 0.862 0.855 0.847 0.840 0.833
2 1713 1.690 1.668 1.647 1626 1605 1.585 1566 1547 1.528
3 2444 2402 2361 2322 2283 2246 2210 2174 2140 2.106
4 3.102 3.037 2974 2914 2855 2798 2743 2690 2639 2589
5 3.696 3.605 3.517 3433 3.352 3274 3.199 3.127 3.058 2.991
6 4231 4111 3998 3.889 3.784 3.685 3.589 3498 3410 3.326
7 4712 4564 4423 4288 4.160 4.039 3922 3812 3706 3.605
8 5146 4.968 4.799 4.639 4487 4344 4207 4078 3954 3.837
9 5537 5328 5132 4946 4772 4607 4451 4303 4.163 4.031
10 5889 5650 5426 5216 5019 4.833 4659 4494 4339 4192
11 6.207 5.938 5.687 5453 5234 5029 4.836 4.656 4.486 4.327
12 6492 6.194 5918 5660 5421 5197 4988 7.793 4611 4.439
13 6.750 6.424 6.122 5842 5583 5342 5118 4910 4715 4533
14 6.982 6.628 6.302 6.002 5724 5468 5229 5008 4.802 4.611
15 7191 6.811 6.462 6.142 5847 5575 5324 5092 4876 4675
16 7.379 6.974 6.604 6.265 5954 5668 5405 5162 4938 4.730
17 7549 7120 6.729 6.373 6.047 5749 5475 5222 4990 4.775
18 7702 7.250 6.840 6.467 6.128 5818 5534 5273 5.033 4.812
19 7.839 7.366 6.938 6.550 6.198 5877 5584 5316 5070 4.843
20 7.963 7469 7.025 6.623 6.259 5929 5628 5353 5101 4.870
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t- Distribution table

d.f. t100 toso
1 3.078 6.314
2 1.886 2.920
3 1.638 2.353
4 1.533 2.132
5 1.476 2.015
6 1.440 1.943
7 1.415 1.895
8 1.397 1.860
9 1.383 1.833
10 1.372 1.812
11 1.363 1.796
12 1.356 1.782
13 1.350 1.771
14 1.345 1.761
15 1.341 1.753
16 1.337 1.746
17 1.333 1.740
18 1.330 1.734
19 1.328 1.729
20 1.325 1.725
21 1.323 1.721
22 1.321 1.717
23 1.319 1.714
24 1.318 1.711
25 1.316 1.708
26 1.315 1.706
27 1.314 1.703
28 1.313 1.701
29 1.311 1.699
Inf. 1.282 1.645

X 2 - distribution table
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2.447
2.365
2.306

2.262
2.228

2.201
2.179
2.160

2.145
2.131

2.120
2.110
2.101

2.093
2.086

2.080
2.074
2.069

2.064
2.060

2.056
2.052
2.048
2.045
1.960
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125 toto d.f.
21 63.656 1
65 9.925 2
5.841 3
... 47 4.604 4
3.365 4.032 5
3.143 3.707 6
2.998 3.499 7
2.896 3.355 8
2.821 3.250 9
2.764 3.169 10
2.718 3.106 11
2.681 3.055 12
2.650 3.012 13
2.624 2.977 14
2.602 2.947 15
2.583 2.921 16
2.567 2.898 17
2.552 2.878 18
2.539 2.861 19
2.528 2.845 20
2.518 2.831 21
2.508 2.819 22
2.500 2.807 23
2.492 2.797 24
2.485 2.787 25
2.479 2.779 26
2.473 2.771 27
2.467 2.763 28
2.462 2.756 29
2.326 2.576 Inf.



N

{ "\

d.f. X2 0.100 )("tuoso N X 0.025 X% 0.010 X2 0.005 d.f.
1 270554 3E4146 5.02389 6.6349 7 87944 1
2 4.60517 519146 SEAE 921034 10.59663 2
3 6.25139 781473 9.3484 11.34487 1283816 3
4 7.77944 9.48773 11.14329 13.2767 14.86026 4
5 9.23635 11.0705 12.8325 15.08627 16.7496 5
6 10.64464 12.59159 14.44938 16.81189 18.54758 6
7 12.01704 14.06714 16.01276 18.47531 20.27774 7
8 13.36157 15.50731 17.53455 20.09024 21.95495 8
9 14.68366 16.91898 19.02277 21.66599 23.58935 9
10 15.98718 18.30704 20.48318 23.20925 2518818 10
11 17.27501 19.67514 21.92005 24.72497 26.75685 11
12 18.54935 21.02607 23.33666 26.21697 2829952 12
13 19.81193 22.36203 24.7356 27.68825 29.81947 13
14 21.06414 23.68479 26.11895 29.14124 3131935 14
15 22.30713 24.99579 27.48839 30.57791 3280132 15
16 23.54183 26.29623 28.84535 31.99993 3426719 16
17 24.76904 27.58711 30.19101 33.40866 3571847 17
18 25.98942 28.8693 31.52638 34.80531 37.15645 18
19 27.20357 30.14353 32.85233 36.19087 38.58226 19
20 28.41198 31.41043 34.16961 37.56623 39.99685 20
21 29.61509 32.67057 35.47888 38.93217 41.40106 21
22 30.81328 33.92444 36.78071 40.28936 4279565 22
23 32.0069 35.17246 38.07563 41.6384 4418128 23
24 33.19624 36.41503 39.36408 42.97982 4555851 24
25 34.38159 37.65248 40.64647 44.3141 4692789 25
26 35.56317 38.88514 41.92317 45.64168 4328988 26
27 36.74122 40.11327 43.19451 46.96294 49.64492 27
28 37.91592 41.33714 44.46079 48.27824 5099338 28
29 39.08747 42.55697 45.72229 49.58788 5233562 29
30 40.25602 43.77297 46.97924 50.89218 5367196 30
40 51.8050 55.7585 50.3417 63.6907 66.7659 40
50 63.1671 67.5048 71.4202 76.1539 79.4900 50
60 74.3970 79.0819 83.2976 88.3794 91.9517 60
70 85.5271 90.5312 95.0231 100.425 104.215 70
80 96.5782 101.145 106.629 112.329 116.321 80
90 107.565 113.145 118.136 124.116 128.299 90
100 118.498 124.342 129.561 135.807 140.169 100

End of Question Paper
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