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I nstructions to Candidates

1. Time allowed igwo (2) hours.

2. Total: 100 Marks.

3. Answerall questions.

4. You will need to write youindex number on the question paper as instructed. Please ensure
that your index number is written on each pagethatyou collate and secure your script at the
end of the assessment.
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questlon paper / worklng sheets from the Examlna(ﬂentre

6. Encircle the correct answer in relation Multiple Choice Questions. Provide a concise
answer in the space provided in relation to guestionsthat require short answers.

7. Candidates are allowed to use non-programmablelesdes.

8. The answers should be lEnglish L anquage.

Subject Subject Code
Business Mathematics & Statistics (BMS / FL 3 - 103)
64y R
(1) Simplify W and express with positive exponents.
(@) 16y322 (b) X322
(©) x° y3 272 (d) y322
(2) The factored expression 8> +125 is:
(@) (8x+5) (4x? + 25+10x) ()  (2x+ 25) (4x? + 25— 20x)
(©)  (2x+5) (4x* +25-10x) d)  (2x-5) (4x? +25+10x)

(3) Lelaniis 32 years older than her daughter. In 3 years, Leilirbe five times as old as her daughter.
How old is Lelani after four years from now?
(@) 37 years (b) 39 years
(c) 40years (d) 41 years

(4) RBB research firm began operations in the year 2002. In thertdbeg, RBB had only 7 data analysts.
No recruitments were made for the analysts’ cadre until the £200#. In the year 2005, the
Director of the firm decided to increase the cadre of analystsdach subsequent year. What would
be the cadre size of analysts by the end of 20167

(@) 474 (b) 553
(c) 623 (d 798

(5) Miss. Surangi deposited Rs.7,500/- in a bank. The acqmay# 8.5% compounded semi-annually.
How long will it take the deposited amount to double i&self
(&) Approximately 8 years (b)  Approximately 33 years
(c) Approximately 47 years (d)  Approximately 53 years



(6) What annual rate of interest compounded annually should youifsgeld want to double your
investment in 6 years?

(@) 12.24% (b) 6.12%
(€) 5.24% d 4%

(7) The graph ofdx + 3y =12 is the line which passes through the points:
@@ (0, 4)and (0, 3) (b) (4, 0)and (0, 3)
©) (0, 4)and (3, 0) d) (4,0) and (3,0)

(8) The first order derivative of the functiop = 4x° (3X + 2) with respect to is:
(@ 20x*(3x-1) (b)  6ox*

(©)  72¢° -40x* (d)  20x*@x-2)+12x°

(9) Second order derivative of a certain functiorf 1§(x) =12x—19. Critical values of f (X) can be
found atx = -3,x = 4 andx =7. At which of the following critical values, a relative rmaxMm exists?

(@ x=-19 (b) x=-3

(c) x=4 (d x=7

50
(20) The indefinite integral of the functioy = —is:
X

(@ 50 (b) 50
X2 x?
(©) In(50x)+cC d) 50In(x)+C
(11) Those methods involving collecting, organizing and sumnmayidata are discussed in:
(@) Descriptive Statistics (b) Inferential Statistics
(c) Definite integration (d) Differentiation

(12) Which of the following is not a continuous random vari@ble
(&) The weight of a particular commaodity
(b) The length of time required to perform a particular task bpkev
(c) The favorite radio channel of an individual
(d) Z-Score of a student passed in a G.C.E. A/L examination

(13) Following Pie chart presents the highest level of educatiom grfoup of employees in a certain
company. If the group size is 250, how many employees lhded fn the G.C.E. A/L examination?

— Highest Level of Education
@ O/L or Below

]
nnnnn 2] T OA/L
ElDiploma

e e

[ Degree or Above

26.00%

(@ 60 (b) 67
(c) 127 (d) 190



(14) Which of the following pairs is not included in nse@es of central tendency?
(@) Standard Deviation, Second Quartile
(b) Mean, Variance
(c) Range, Median
(d) Standard Deviation, Inter-Quartile Range

Answer the 15" question to 19" question based on the above infor mation.

In a garment factory, bonuses are paid for its afpes according to their average efficiency. The
structure of payment of bonus as follows.

Efficiency Bonus in Rs.
Efficiency <40 0
40 < Efficiency < 60 1,000
60 < Efficiency <70 1,500
70 < Efficiency < 80 2,000
80 < Efficiency <90 3,000
Efficiency 290 5,000

Average efficiencies of employees who work in thetdry are as follows.

61 47 75 74 50
69 86 60 34 29
81 67 39 27 42
65 67 67 51 86

(15) The simple arithmetic mean of bonuses of emploigees

(a) Rs. 2,084/- (b) Rs.1,375/-

(c) Rs. 2,500/- (d) Rs.1,350/-
(16) The median of bonuses of employees is:

(@ Rs.0 (b) Rs.1,000/-

(c) Rs.1,500/- (d) Rs.2,000/-
(17) The mode of bonuses of employees is:

(@ Rs.0 (b) Rs.1,000/-

(c) Rs.1,500/- (d) Rs.2,000/-
(18) The standard deviation of bonuses of employees is:

(a) Rs.944.16/- (b) Rs.891,447/-

() Rs.920.26/- (d) Rs. 846,875/-
(19) The skewness of bonuses of employees is:

(a) -0.4075 (b) +0.4075

() O (d) +0.1661

(20) Mr. Samantha is the Head of the Finance DivisioRANMASU Bank. According to his past
experience he says that the probability of excegtheir total number of depositors 10,000 is
0.25. Which of the following approach has been usetiir. Samantha in order to estimate the
above mentioned probability?

(a) Classical approach (b) Relative frequency approach
(c) Axiomatic approach (d)  Subjective approach



(21) Two coins are tossed. One coin is unbiased, and theisth&sed so that a head is three times as
likely as a tail. The probability of obtaining a head and adail

(a) (b)

©) (d)

Nk, Nl
Ol Wik

(22) In a group of 30 students, 4 out of 12 females and 7 ngesA” passes for the Business
Mathematics in the final examination. What is the probalitiat a person chosen at random from
this group is a male or a person who has got an “A” pass?

(@ 2 b) 11
3 15
© 4 @ 29
5 30

(23) Some of the whole numbers from 1 to 10 are included ferAseind B; Set A = {1, 4, 5, 7, 8} and
SetB ={2, 6, 8, 10}. Elements of the SeA[1 B)' are:

(@ {8 (b) {3,9}
() {1,457} (d {1,2,4,5,7,8,10}

(24) A lot of 90 bolts consist of 7 defectives. If two bodie selected at random without replacement
from this lot, what is the probability that selected all tvadts are defective?

@ 7 b 6
90 89

) 7 (d) 49
133t 810C

(25) A random variable is said to be continuous if
(a) its possible values can be counted.
(b) it can assume any real number within an interval.
(c) the rules of probability apply.
(d) it assumes only positive values.

(26) The following table provides a probability distributioh> What is Pr(X > 2)?

X -2 1 15 2
Pr(X = x) P P 0.1 3p
(@ 054
(b) 0.18
(c) 01
d O

(27) Mrs. Nirmani is the best machine operator in AKL garmenbfgctHer cycle time for a certain task
follows a normal distribution with the mean of 20 secorfds: a certain cycle, what is the
probability of the length of time greater than 20 seconds?

@ o (b) 025
(© o5 d 1

(28) Marks of 200 candidates in an examination follow a normditiloiigion with a mean of 50 and a
standard deviation of 20 marks. Given that the pass marl,isvdat is the estimate for the
proportion of candidates who failed the exam?

(&) 0.3086 (b) o5

(c) 0.691 (d) 0.808¢



(29) A certain university has four faculties with 6,2&xdents. Faculty of Management Studies and
Commerce is the largest faculty of that universiyh 4,329 students. The Department of
Decision Sciences is one department attached tM#reagement Faculty and 75 students are
studying in that department. Head of the Departroéitecision Sciences wants to estimate the
average performance of students attached to thartiegnt and he selected 30 students
randomly. The size of the population in this stigly

(@ 30 (b) 75
(c) 4,329 (d) 6,250

(30) Which of the followings is not a reason for samgtn
(@) The destructive nature of certain tests.
(b) The physical impossibility of checking all itemsthre population.
(c) The cost of studying all items in a population.
(d) Estimates produced by a sample are true populpticemeters.

(31) Which of the followings is not a type of non-probap sampling?
(@) Judgmental sampling (b)  Cluster sampling
(c) Quota sampling (d) Convenience sampling

(32) Which of the followings is not a property of thdistribution?
(a) Itis a continuous distribution
(b) Its mean is always zero
(c) The variable associated with the t-distributiongesfrom 0 to do
(d) Itis bell shaped and symmetrical about the mean

(33) A government official selected a random sampleGfa2mers and recorded the area which they
used to cultivate paddy. The sample variance 8.0 he official assumes that the area follows
a normal distribution with the mean of 0.3 acrdse ®fficial wants to determine the probability
that the average area of the selected group isegréean 0.5 acres. Which of the followings is
the most appropriate probability distribution thah be used to calculate that probability?
(@) T-distribution (b)  Normal distribution
(c) Chi-square distribution (d)  Binomial distriboni

(34) The manager of a supermarket selected a randomesamps customers. It is assumed that the
spending of a customer follows a normal distribuitiath the mean of Rs.1,250/-. The manager
wants to calculate the probability that the aversggending of a customer is less than Rs.500/-.
If the calculated value of the test statistic i445, the corresponding probability is:

(@) 0.015 (b) 0.025
(c) 0.035 (d) 0.045

(35) Which of the followings is not included to the sttal inference?
(a) Point estimation (b) Interval estimation
(c) Hypothesis testing (d) Sampling

(36) Aninterval estimate is a range of values used to
(a) Calculate a statistic
(b) Estimate a population parameter
(c) Estimate the skewness of the sampling distribution
(d) Estimate the range of a variable



(37) A random sample of 100 observations has a meai3.@6Zor a certain random variable. The
population standard deviation is known to be 4.782 94.52% confidence interval for the
mean of that random variable is:

(a) 22.35, 24.17 (b) 22.33, 24.19
(c) 21.35, 23.17 (d) 25.35, 26.57

(38) In testing hypothesis, the researcher initiallyuasss
(@) The null hypothesis is true
(b) The alternative hypothesis is true
(c) Population parameters are unknown
(d) Both the null hypothesis and the alternative hypsighare false

(39) According to the results of a hypothesis test,ghalue is 0.08 and the researcher has rejected
the null hypothesis. Which of the followings haeieaised by the researcher as the level of
significance of the test?

(@ 0.01 (b) 0.025
(c) 0.05 (d 01

(40) A university student has taken a random sample6opdssengers from the Homagama bus
stand, who were waiting for a bus. The student svémtest whether the mean waiting time of
passengers is significantly greater than 15 minaté&8so level of significance. It is assumed that
the waiting time follows a normal distribution. e calculated value of the test statistic is
+1.821, what would be the decision?

(@) The mean waiting time is equal to 15 minutes

(b) The mean waiting time is not significantly greatean 15 minutes
(c) The mean waiting time is significantly greater tH&nminutes

(d) Given details are not enough in order to make &suber

(41) Which of the following values must not representfue of the Pearson correlation coefficient?
@ o (b) 0.05
(c) -1.01 (d +1

(42) Mr. Ginige is the Production Manager of a certaianofacturing organization. He selected a
group of employees from his company and collecteddr tefficiency and absenteeism rates.
After analyzing data, he says that “as the absmmeeate decreases, the efficiency rate
increases in a linear pattern”. The associatiowéet both variables is strong. Which of the
following values can be assumed for the Pearsarledion coefficient?

(@ -0.92 (b) -0.092
(c) +0.92 (d) +0.092

(43) A simple linear regression model has the form, .21 + 1.94 X. What is the expected value
of Y when X = 0?
@ o (b) 1.94
(c) 3.21 (d) 5.5

(44) If the coefficient of determination for a simpladiar regression model; (Y = 0.765 + 2.543X) is
0.85. Which of the followings gives the right irgegtation for the value?
(@) 85% of the total variance of X is explained by fitted model; Y = 0.765 + 2.543X
(b) 85% of the total variation of Y is explained by fitteed model; Y = 0.765 + 2.543X
(c) 85% of the total variance of X is explained by Y
(d) None of the above



(45) Gradual, long-term movement in the time seriesiked
(@) Cyclical Variation (b) Seasonal Variation
(c) Trend (d) Random Variation

(46) Given forecast errors of -1.3, 4.2, 3, -0.8, 1.8 &1, what is the mean absolute deviation?
(@ 0.7 by 21
(c) 4.2 (dy 126

(47) Which of the following values o& would cause exponential smoothing to respond thstm
quickly to forecast errors?
@ o (b) 0.12
(c) 0.2 (d) 0.35

(48) Which of the following values cannot occur in adam variable which follows a chi-square
distribution?
(@) -0.05 (b) 0.025
(c) 0.95 (d) 1.23

(49) When performing the chi-square test of independencéi-variate problems, degrees of
freedom is: (R = No. of rows, C = No. of columns)?
(@ R-1)(C-1) (b) (R-1)(C+1)
(c) (R+1)C-1) (d RC+R-C+1

(50) Dean of the Faculty of Applied Sciences in a cartdiaite university is interested in studying the
association between the gender and job satisfactoits lecturers. A Chi-square test was
performed and the P value of the test was 0.031#atWould be the statistical decision at 5%
level of significance?

(a) There is a significant association between the geadd the job satisfaction.

(b) Job satisfaction of female lecturers is signifibatess than that of male lecturers.
(c) There is no significant association between thelgeand the job satisfaction.

(d) Job satisfaction of female lecturers is signifibagteater than that of male lecturers.

(50 x 2 Marks = Total 100 Marks)



List of formulae

Compound Interest
S=P(@+i)"

S = Accumulated amount P = Principle amount | = interest rate per period
n = number of interest periods

Differentiation

If f(x) = X", where n is a real number, then, f(x) =nx """

If f(x) = g(x). h(x) and g’(x) and h(x) exist, f(x) = g(x).H/(x) £ h(x).d/(x)

Integration

I&dlenf(xﬁc
f(X)

Summary Measures for a group data distribution

N
z f X

— =t

Simple Arithmetic Mean

th
+
Median = Size o( N 1) item of ordered data set

OIS

N ~ Hy

3(Mean - Median )
o

Coefficient of Skewness (k=

Probability

Pr(AC B) = Pr(A) + Pr(B) - Pr(An B)

Pr(An B)

Pr(A/B) = orE)

Exponential Smoothing Formula

| ForecasErrors|
n

MAD =2




AREAS UNDER THE NORMAL CURVE

Example

if z=1.96, then
F(0 to 2) = 0.4750

0.4750
z —» ) 1.96 .

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 00040 00080 00120 00160 0.0198 Q0239 00279 0.0319 0.0359
0.1 00398 00438 0.0478 0.0517 0.0557 0.0596 00636 00675 00714 0.0753
0.2 00793 00832 0.0871 00910 00948 00987 0.1026 01064 01103 01141
03 01179 01217 0.1255 0.1293 01331 0.1368 0.1406 0.1443 0.1480 0.1517
0.4 01554 0.1591 0.1628 0.1664 01700 01736  0.1772 0.1808 0.1844 0.1879
0.5 01915 01950 01985 02019 02054 02088 02123 02157 02190 0.2224
06 | 02257 02291 02324 02357 02389 02422 02454 0.2486 0.2517 0.2549
0.7 02580 02611 02642 02673 02704 02734 0.2764 02794 02823 0.2852
0.8 02881 02910 02939 02967 02995 03023 03051 03078 03106 0.3133
0.9 0.3159 03186 03212 03238 03264 03289 03315 03340 03365 03389
1.0 0.3413 03438 03461 03485 03508 03531 03554 03577 03599 0.3621
11 03643 03665 03686 03708 03729 03749 03770 03790 (3810 0.3830
1.2 03849 03869 03888 03907 03925 03944 03962 03980 03997 04015
13 0.4032 04049 04066 0.4082 04099 04115 04131 04147 04162 04177
1.4 04192 04207 04222 04235 04251 04265 04279 04292 04306 0.4319
15 0.4332 04345 0.4357 04370 04382 04394 04406 04418 04429 0.4441
16 0.4452 0.4463 04474 04484 04495 04505 04515 04525 04535 04545
1.7 0.4554 0.4564 04573 04582 04591 04599 04608 0.4616 04625 0.4633
18 04641 04649 04656 04664 04671 04678- 04686 04693 04699 04706
19 0.4713 04719 04726 04732 04738 04744 04750 04756 04761 04767
20 04772 04778 0.4783 04788 04793 04798 04803 04808 04812 0.4817
21- | 04821 04826 04830 04834 04838 04842 04846 0.4850 04854 0.4857
22 04861 04864 04868 04871 04875 04878 04881 04884 04887 0.4890
23 0.4893 04896 04898 04901 0.4904 0.4906 04909 04911 04913 04916
24 04918 04920 04922 04925 04927 04929 04931 04932 04934 04936
25 04938 0.4940 0.4941 04943 04945 04946 04948 04949 0.4951 0.4952
26 04953 04955 04956 04957 04959 04960 04961 .0.4962 04963 04964
27 0.4965 04966 0.4967 04968 04969 = 04970 04971 04972 04973 04974
28 04974 04975 04976 04977 04977 04978 04979 04979 04980 0.4981
29 0.4981 04982 04982 04983 04984 04984 04985 04985 04986 0.4986
3.0 04987 04987 0.4987 04988 04988 04989 04989 0.4989 0.4990 0.4990




STUDENT’S ¢-DISTRIBUTION

Level of significance for one-tailed test

df 0.100 0.050 0.025 0.010 0.005 0.0005
Level of significance for two-tailed test

0.20 0.10 0.05 0.002 0.01 0.001

1 3.078 6.314 12.706 31.821 63.657 636.619
2 1.886 2.920 4303 6.965 9.925 31.599
3 1.638 2.353 3.182 4.541 5.841 12.924
4 1.533 2.132 2.776 3.747 4604 8.610
5 1.476 2.015 2571 3.365 4032 6.869
6 1.440 1.943 2.447 3.143 3.707 5.959
7 1.415 1.895 2.365 2.998 3.499 5.408
8 1.397 1.860 2.306 2.896 3.355 5.041
9 1.383 1.833 2.262 2.821 3.250 4.781
10 1.372 1.812 2.228 2.764 3.169 " 4587
11 1.363 1.796 2.201 2.718 3.106 4.437
12 1.356 1.782 2179 2681 3.055 4318
13 1.350 1.771 2.160 2.650 3.012 4.221
14 1.345 1.761 2145 2624 2977 4.140
15 1.341 1.753 2131 2.602 2.947 4.073
16 1.337 1.746 2120 2.583 2.921 4015
17 1.333 1.740 2.110 2,567 2.898 3.965
18 1.330 1.734 2.101 2.552 2.878 3.922
19 1.328 1729 . 2093 2539 2.861 3.883
20 1325 1,725 2.086 2528 2.845 3.850
21 1.323 1.721 2.080 2.518 2.831 3.819
22 1.321 1.717 2.074 2.508 2.819 3.792
23 1319 1.714 2.069 2,500 2.807 3.768
24 1.318 1.711 2.064 2.492 2.797 3.745
25 1.316 1.708 2.060 2.485 2787 3.725
26 1.315 1,706 2.056 2.479 2.779 3.707
27 1.314 1.703 2.052 2.473 2.771 3.690
28 1.313 1.701 2.048 2.467 2763 3674
29 1.311 1.699 2.045 2.462 2.756 3.659
30 1.310 1.697 2.042 2.457 2.750 3.646
40 1.303 1.684 2.021 2.423 2.704 3.551
60 1.296 1.671 2.000 2.390 2,660 3.460
120 1.289 1.658 1.980 2.358 2617 3.373
w0 1.282 1.645 1.960 2.326 2576 3.291




CRITICAL VALUES OF CHI-SQUARE

This table contains the values of % * thal correspond to a specific right-tail arca and specific
numbers of degrees of freedom df.

/

Iy

/

I

x
) . PPossible values of o}
Degrees of . |
Freedom Righ-tail Area

df 010 0.05 0.02 0.01
1 2.706 3841 5.412 6.635
2 4.605 5.891 7.824 9.210
3 6.251 7.815 9.837 11.345
4 7779 9.488 11.668 13.277
5 9.236 " 11.070 13.388 15.086
6 10.645 12.592 15.033 16.812
7 12017 14.067 16.622 18.475
8 13.362 15.507 18.168 20.090
9 14.684 16.919 19679 21.666
10 15.087 18.307 21.161 23.209
1" 17.275 19.675 22618 24725
12 18.549 21.026 24.054 26.217
13 19.812 22.362 25472 27.688
14 21.064 23.685 26.873 29.141
15 22.307 24.996 28.259 30578
16 23.542 26.296 29.633 32.000
17 24.769 27.587 30.985 33.409
18 25.989 28.869 32,346 34.805
19 27.204 30.144 33.687 36.191
20 28.412 31.410 35.020 37.566
21 29615 32671 36.343 38.932
22 - 30813 33924 37.659 40.289
23 32.007 35172 358.968 - 41.638
24 33.196 36.415 40.270 42.980
25 34,382 37.652 41.566 44314
26 35.563 38.885 42 856 45.642
27 36.741 40113 44 140 46 963
28 37.916 41.337 45419 48.278
29 39.087 42 557 46.693 49.588
30 40,256 43773 47.962 50.892

End of Question Paper




