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Instructions:

Answer all questions.

Write your Index Number in the space provided in the answer sheet
Statistical tables will be provided Calculators are not allowed.

Instructions are given on the back of the answer sheet. Follow those carefully.
In each of the questions 1 fo 50, pick one of the aliernatives from (1), (2}, (3), (4), (5) whick is correct
or most appropritte and mark your response on the answer sheef with a cross (x) on the number of
the correct option in accordance with the instructions given ai the back of the answer sheet

b

1. Which of the following statements is true?
(1) Non-sampling error cannot occur in a complete census.
(2) In general target population is different from the sampled population
(3) Pre-test 13 done after collecting data.
(4) Both sampling error and non-sampling error are included in standard error
{5} Sampling frame is the list of sampling units in the selected sample.

2. Which of the following statement/s isfare true?
A - The area covered by the frequency polygon is same as the sum of areas of rectangles
in the corresponding histogram
B - The Lorenze curve is a graphical method of indicating whether a given quantity 1s
equally distributed throughout the relevant population. I
C - The mode can be easily obtained using the ogive of a distribution
(1) A only (2) B only (3) A and B only
4 A and C only (5) Al A, B and C

3. Which of the following statements is true?

(1) The width of a certain class interval can be obtained by subtracting the lower class limit
from the upper class limit.

(2) If a constant A i1s added to each value of a data set then the variance of the data set will
increase by A.

(3) A histogram cannot be constructed, if class widths are not equal.

(4) The class mark represents a class interval, if the data of the class interval distribute uniformly
in the class mnterval.

(5) The class limit is also called the class boundary

4, The most suitable chart to represent the total value with its components is
(1) Simple bar chart. (2) Multiple bar chart. (3) Pie chart,
(4) Pictograms. (3) Profile chart.

5. Which of the following statement/s is/are true?
A - Original data can be recovered from a stem-and-leaf diagram.
B - The shape of a distribution can be identified by looking at a stem-and-leaf’ diagram.
C - If the two boxes of a box-and-wishker diagram are equal then the distribution is exactly

symmetric
(1) A only (2) A and B only (3) A and C only
. {4) B and C only i3y All A, B and C

[see page wo
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6.

10.

11.

12,

14.

Which of the following statement/s isfare true?
A - The median of a distribution is not affected by extream values.
B - Mode cannot be calculated for a distribution with unequal class intervals.
C - Geometric mean of a data set cannot be calculated when one value is negative.

(1) Aonly {(2) Aand B only (3) Aand Conly
(4) B and C only (5) AllA,Band C

In a certain factory a unit of work is completed by A in 3 minutes, by B in 5 minutes, by C
in 6 minutes, by D in 10 minutes. The average rate of working time by these four persons in

minutes 1s
(1) 3.20 (2) 500 (3) 547 (4) 5.50 (5) 6.00

In a distribution, the difference of first and third quartiles is 20 and their sum is 40. If the median of the

distnibution is 25, the value of Bowley’s coefficient of skewness is
(1) —-1.50 {(2) -1.00 (3) -0.50 (4) 0.50 (5) 0.75

Which of the following statement/s is/are true?
A - The kurtosis of a distribution is measured relative to the peakedness of a normal curve.
B - A more peaked curve relative to a normal curve 18 called mesokurtic
C - Measures of kurtosis are not relevant for a skewed distribution, I

(I} A only (2) A and B only (3) A and C only
(4) B and C only (5) All A, B and C

If the mean of 10 values was 12 and the sum of squares was 1600, the coefficient of vanation is
(1) 3333% (2) 3525% (3) 75.00% (4) 133.33% (5) 300.00%

Which of the following statement/s is/are true?
A - The arithmetic mean of a frequency distribution is a weighted average, the weight being
the frequencies of classes.
B - If a distribution has the longer tail towards left, it is said to be a positively skewed

distribution.
C - For a symmetne distribution Q, — Median = Median - Q,.
(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) All A, B and C |

The geometric mean of four values was calculated as 16. Later it was found that the value 132
was wrongly recorded as 22. The corrected value of geometric mean is given by
3 1 1

1y (16)2 @ 16/-L 3 16| (4) 16(62) (5) 16(6%)
IT the comelition coefficient between X and ¥ s r and ) _,li' 'i-'='r',—-. then the correlation
coefficient between U and Vo ! "

1y L 2 I 3) L 4y r (5) hir

(1) m (2) " 3) T (4) )

Which of the following statement/s is/are true?
A - The regression line gives the means of Y for given values of X.
B - In the method of least squares, we assume that only the dependent variable is the
variable which has error and independent variable has no error.
C - If in the regression of ¥ on X, the coefficient is by, and in the regression of X on ¥

then #* = bYX- bXY

the coeffictent is bxy=

(1) A only (2) B only (3) A and B only
4y A and C only (5) All A, B and C

[see page three .
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15 Which of the following statement/s is/are true?

- If in a debate contest, the rank correlation coefficient between two judges is close to —1,
it indicates that judges are strongly agree on the judgement.
B - Spearman’s rank correlation coefficient is same as the product moment correlation
coefficient between ranks.
C - If X and Y are continuous variables, the rank correlation coefficient cannot be calculated
between observed values of X and Y.

(1) A only (2) B only (3) C only 4y A and B only (5) B and C only

16. Which of the following statement/s is/are true?
A - Under the classical approach the true probability of an event can be calculated without
performing the experiment.
B - If the experimental conditions change when repeating the experiment, the more appropriate
approach of probability is the relative frequency approach. |
C - The subjective probability approach cannot be applied, if the outcomes of an experiment
are not equally likely.

(1) Aonly (2) B only (3) Conly (4) Aand B only (5} Aand Conly
17. If A and B are two events with P(A)=p,, P(B)=p, and P(AN B)=p,, then the value of P[A'N (AU B)]
Is
(1) l_Pl_p2+p3 (2) p2+ P3 (3) 1_P3
(4) p1+p2_p3 (5) PP
18. If A and B are independent events with P(A)<P(B), PANB)=-L and P(AIB)+P(BlA)=1,
value of P(A) is,
) L 2 1 3) 5 @ 2 o 3
P 5 25 5 5
19. If A, B and C are three events, the probability that exactly one of them occur is given by
(1) PLAUBUC) (2) P(ANBNC)
(3) P(A'UB'UC) (4) PLANBNCY+P(ANBNCYH+P(ANBNC)

(5) 1-P(AUBUC)

20. The random variable X has the following probability distribution.

x =2 -1 0 1 2 3
fix) 0.1 c 02 2¢ g3 c

The smallest value of x for which P(X s x)>035 is
1 -2 (2) -1 (3 0 @1 (5) 2

21. Which of the following statements is true?
(1) If Var(X) = 2, then Var(2X+5) =
(2) The expected value of the random variable X is same as the value of X occurred with the
maximum probability,

(3) If X is a random variable with mean g and variance o?, then Va.r( S )—1

4y If X and Y are any two random varables, E(XY)=E(X) E(Y).
(3) A mean of discrete random variable cannot have decimal values.

22, If for a binomial distribution =6 and 9P(X=4}=P(X=2), then probability of success is
1y L 2) 1 3 1 4 L 5) 3
(1) 5 (2) g (3) 7] 4) 5 (5) 7}

., -

[see page four
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23. Which of the following statement/s is/are true?

24,

25.

26.

27.

28.

A - The number of defective items in # randomly selected items with replacement from M
items which consists of ‘K’ defective items has a binomial distribution

B - The variance of the binomial distributton may exceed the mean of the binomtal distribution.

C - For large n, the binomial distribution can be approximated by a poison distribution if
the probability of the success is also large.

(1) Aonly (2) Bonly (3) Aand B only
(4) Band C only (5) ATA,Band C

It has been found that 1% of the items produced by a certain machine are defective. The probability
that in a random sample of 200 items, there are at most two defective items is approximately
(1) 03233 (2) 0.4060 (3) 0.6767 (4) 0.9814 (5) 0.9998

If X is nomally distributed with mean 10 and P(X<12) = 0.8413 then the value of P(9=<X=1l}1s
(1) 0.1915 (2) 0.3413 (3) 03830 (4) 0.6826 (5) 09534

Which of the following statements is true?
(1) The accuracy of an estimate is measured by the standard error of that estimator.
(2) The variance of the sample mean in sampling with replacement is smaller than variance of
the sample mean in sampling without replacement.
(3) The standard error of an estimator can be measured only in a probability sampling.
(4) The failure to interview the units in the selected sample 1s an example for a sampling error.

(3} The term % is called the sampling fraction.

Which of the following statements is true?

(1) In stratified random sampling, the differences among strata are included in sampling error

(2) A quota sample is selected using a sampling frame.

(3) The efficiency of the systematic sampling depends on the structure of the population

(4) If the intra-class correlation 1s close to one, cluster sampling is more efficient than simple random
sampling.

(5) In simple random sampling, the standard error of an estimator cannot be calculated using a
single sample.

Which of the following statements is true?
(1) If wis the unknown population mean, then %E(x; — u)? i1s an unbiased estimator for o’
H-

2 , sample standard deviation § is

(2) Since the sample variance S? is an unbiased estimator for G
also an unbiased estimator for o .

(3) If both bias and variance of am estimator approaches zero when the sample size increases,
it is a consistent estimator.

(4) If the value of an estimator is equal to the population parameter, it is an unbiased estimator.

{3) An estimator with minimum variance is called a sufficient estimator.

29, Which of the following statement/s is/are true?

A - According to the central limit theorem for sufficiently large n, the sampling distribution
of the sample proportion has a normal distribution approximately

B - For a given significance level, the table value taken from r-table is smaller than the
value taken from Z-table.

C - F-distribution is used for comparing means of several normal populations with unequal

variances
(1) A only (2} C only (3) A and B only
(4) A and C only (5) Al A,B and C

[see page five
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‘30. Which of the following formulas gives the standard error of the sample proportion p, from a finite

a1.

33.

3s.

36.

37.

3z,

34,

population of size N?

1y [N—n 3l-x) 2 IN—n all-m) [N=1 ml=-a3
(1) 2 - @ =t — (3) T

4 Jail—a 5y [N-1 a(l-m)

@ = () JH=L 7

If the mean of a random sample of size 80 taken from a population with mean 128 and variance
20, the approximate probability that X lies between 127 and 129 is

(1) 0.2280 (2) 0.3413 (3) 04772 (4) 0.6826 (3) 0.9544

Which of the following statement/s is/are true?
A - The confidence limits for the population mean can be expressed as
(point estimate) = (table value) * (standard error).
B - Confidence intervals can be used for testing some hypothesis.
C - Confidence intervals with 99% level is wider than confidence intervals with 95% level.
(1) Aonly (2) Aand B only (3) Aand C only
(4) B and C only (5) AlA,BandC

In testing the mean of a normal population as a two-tailed test, the Z-value was observed as Z=14.
The P-value for this test is
(1) 0.0808 (2) 0.1616 (3) 04192 (4) 0.5808 (5) 0.8384

Which of the following statement/s isfare true?
A - When the significance level of a hypothesis test increases, the power of the test will
decrease.
B - H the variance of a mormal population is unknown, the hypothesis Hy: 4 =100 is a
simple hypothesis.
C - In hypothesis testing, both types of error can be reduced only by increasing the sample size.
(1) A only (2) B only (3) C only
(4) A and C only (5) All A, B and C

Which of the following statements is true?
(1) A test statistic cannot have parameters.
(2) The P-value for a test is calculated under the assumption that the alternative hypothesis is

true.
(3) The sampling distribution of a test statistic is decided under the assumption that the alternative |
hypothesis is true,
(4) The observed value for a test statistic is called a critical value.
(5) The probability of accepting the correct null hypothesis is called the power of the test.

Let X be the mean of a random sample of size 100 from a distribution with & =25. If the critical
region for testing Hg: ¢t =50 against H;: ¢ =60 is given by X >55, the power of the test is
(1) 0.3413 (2) 03830 {3) 04772 (4) 0.6826 (5) 09772

Which of the following statement/s is/are true?
A - If P—value > 0.05, the null hypothesis should be rejected at 5% significance level.
B - The P—value of a test is calculated using the observed value for the test statistic and

the relevant statistical table.
C - The confidence interval for parameters canmot be calculated using the sampling distribution

of a test statistic,
(1) A only (2) A and B only (3) A and C only
(4) B and C only (5) Al A, B and C

i

[see page six
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Usc additional reading time Lo go through the question paper, select the quesiions and decide on
the questions that you give priority in answering.

e — -J
Instructions:
#  Answer five questions selecting at least two questions from each part.
¥ Statistical 1ables and graph papers will be provided. Calculators are not allowed. |
Part 1
1. (a) Describe three uses and three limitations of statistics. (03 marks)
(b) Describe what you mean by primary data and secondary data.
State two advantages and two disadvantages of each type of data. (04 marks)
(c) Explain the role of a pre-test and a pilot survey in conducting a sample survey. (04 marks)
(d) What are the points that should be taken into account when constructing a data table?
In the year 2014, out of a total 2000 workers of a factory, 1500 workers were
permanent. The number of women workers was 300 out of which 200 were
temporary. In the year 2017, the numbcr of workers increased to 2800 of which
2000 were men. On the other hand the number of temporary workers fall down
to 250 of which 150 were women. Present the above data in the form of an
appropriate table. (04 marks)
(€) The age distribution of the workers of a certain factory is given below.
Age 20-24|25-29 | 30-34 | 35-39 | 4044 | 4549 [ 50-54 [ 55.59|
No. of workers | 30 35 55 | 80 | 70 | 65 | 40 25:‘
Draw ‘the less than ogive’ and find the median age of workers usmg it. (05 marks)
2. (a) Explain the importance of the following measures for identifying the shape of
the distribution of a data set.
(1) Measures of Central Tendency
(i1 Measures of Variability
(iii) Measures of Skewness
(iv) Measures of Kurtosis (06 marks)
{(b) The wages of 60 workers in a factory are given in the following distribution.

Wages (Rs.” 000) | 20-24 _25—29 30-34 | 35-39 40-44:45-49 50-54
No. of workers 03 10 \ 20 I 15 05 04 _ 03

(i) Calculate the mean, median, mode and standard deviation of the distribution.
(it) Calculate Karl Pearson’s coefficient of skewness and comment on the distribution, (08 marks)

[see page two
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(b)

(¢) Distinguish between absolute variation and relative variation.
In an examination, the mean mark of a group of 150 students for Mathematics
was 78 and the standard deviation was 8. The mean mark of the group for
statistics was 73 and the standard deviation was 7. For which subject would the
(i) absolute variation be higher value?
(ii) relative variation be higher value? (06 marks)
3. (a) Describe three types of index numbers which are commonly used
What arc the main problems involved in the construction of a cost of living
index? Explain three main uses of a cost of living index (06 marks)
(b) The following table provides the group index and the weight of various expenditure
groups of a particular worker group for 2010 and 2015
. N Group Index .
Expenditure Group Weight
2010 2015 1
Food 150 170 40
Fuel 20 30 10
Textiles 70 L 80 20
House Rent 30 1 40 10
Miscellaneons 40 _ 50 _ 20 I
What should bc the rate of increase of wage in 2015 in order to maintain the
standard of living of the worker group at the 2010 level? (04 marks)
(c) Describe the adjustments which are necessary in the time series raw data before
making an analysis. (04 marks)
(d) The following table provides the annual crude birth rate of Sri Lanka from 2005
to 2017.
| Year 2005 | 2006 | 2007 | 2008 [ 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 2015 2016 | 2017
g;‘t‘:"‘ Birth | 1001 188| 193|185 | 180|176 | 174|175 | 178 | 169 [ 160 | 156 | 150
Predict the crude birth rate for thc year 2018 by fitting a trend line by using
the method of semi-average
State the limitations of your prediction. (06 marks)
4. (a) Explain how you would use thc method of least squares for fitting the regrcssion

line of Y on X.

The following table shows the amount of fertilizer used (X) and the yield of a
certain crop (Y).

0
15

1
20

Fertilizer (grammes) (X)
Yield (kg) (Y)

'2‘3i4_I5
30 |

a0 | 50| 60 |

(i) Construct a scatter diagram and comment on the relationship between X and Y
(1) Fit the regression linc of Y on X by the method of least squares.

(iii) Calculate the coefficient of determination and interpret it
(iv) Estimatc thc expected yield for X=7 and comment on the validity of the

estimation. (10 marks)
Explain the difference between the terms of each pair given below.
(i} P-chart and C-chart
(il) Acceptable Quality Level (AQL) and Lot Tolerance Proportion Defective (LTPD) (04 marks)

{see page three
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5.

6.

(c) Suppose a large lot is shipped to a certain company. The acceptance sampling

plan is to accept the lot if the number of defectives of a sample of 100 is less

than or equal 10 2.

(i) If the defective percemtage of the lot is 5%, calculate the probability of
accepting the lot.

(ii) What is the Operating Characteristic (OC) Curve of this sampling plan?

Part II

{a) Describe the classical approach to probability. State two limitations of this approach

to probability.

(b) A company has 40 female employees and 60 male employees. If two of them are

selected at random what is the probability that

(i) both will be males?

(11} both will bc fecmales?

(ili) there will be one female and one male?

(iv) Are these cvents collectively exhaustive and mutually exclusive?

(c) (i) Explain what you mean by conditional probability.

Why is the Bayes’ theorem considcred as a special case of conditional
probability?

(ii) The probabilities of a man coming to work by train, bus, motor car or
ofher medns of (mnspon ane H‘]i Iln il ;. respectively, The probabilities
that he will be late if he comes by wtmin. bus, motor car ore .I;_.Ii ang .I.!T

“y .

respectively but if he comes by other means he will not be late. If he is

late for the work, what is the probability that he comes by train?

(d) Define the indcpendence of two events A and B. Can mutually exclusive two

events be independent?

Fve protubilicy thar the student A solving a problem s .:1;u1nl- the probubility thi
h .

the student & solving this: problem s T

(i) What is the probability that the problem will be solved, if both of them try
it independent of each other?
(i) What is the probability that none of them is able to solve the problem?

(a) Describe the random experiment refevant to the binomial distribution

A multiple choice test consists of 10 questions and 4 answers to each question of
which only one is correct. If a student who is completely unprepared for the test
selects one answer randomly out of four for each guestion, find the probability of
getting,

(i) exactly 3 correct answers.

(ii) at most 3 correct answers

(iii) If the student gets 80% correct answers he will receive a distinction. What

is the probability that the student will receive a distinction?

(b) Describc the random experiment relevant to the Poisson distribution

Suppose that flaws in a certain fabric occur al random with an average of one
per 20 square metres. What is thc probability that a 2x5 metre piece of fabric
will have
(i) no flaws?
(ii) at most onc flaw?
(iii} at least two flaws?

(06 marks)

(03 marks)

(05 marks)

(07 marks)

(05 marks)

(05 marks)

(05 marks)

[see page four
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(¢} The weights of bars of chocolates made in a factory are normaily distributed with
mean  and varance o’ According to the past experience, 5% of bars weighted
less than 90 grammes and 2-_'|I % of bars weighted more than 100 grammes. Find
the values of # and o? of the distribution and the percentage of bars produced
which would be expected to weight less than 85 grammes.

(d) (i) State the conditions under which binomial distribution can be approximated
by a normal distribution.
(ii) In a certain population 6% of the people have a certain disease. If 300 persons
are selected at random from this population, what is the probability that more
than 25 persons have the disease?

7. (a) In a small population with N=5 the y, values are 2, 3, 6, 8, 11

(i) Calculate the population meanand population variance.

(i) Using all the possible simple random samples of size 2 from this population,
construct the sampling distribution of the sample mean y and show that ¥ is
an unbiassed estimator for population mean.

(iii) Find the variance of the sample mcan ¥ from the sampling distribution and
verify that varance of ¥ can be found using a formula with only a single
sample since the population varanceis known

(b} Describe the method of systematic sampling. Explain two advaniages and two
disadvantages of systematic sampling. How do you compare the systematic
sampling with cluster sampling?

(c} It is expected to estimate the percentage of rental houses in an area with 4000
houses within the range P+5 except one in twenty sample. Find the size of the
sample that should be taken from the population to achieve this. You can assume
the percentage of rental houses as 50%.

8. (a} A company is considering two different advertisements for the promotion of a new
product. Advertisement A is used in one area and advertisement B is used in another
area In a random sample of 60 customers who saw the advertisement A, 36 bought
the product, In a random sample of 80 customers who saw the advertisement B,
34 bought the product.

Find 95% confidence interval for the difference between true population proportions
and state which advertisement is more effective.
(b} The mean and variance of the IQ values of a random sample of 40 boys were
98 and 160 respectively.
(i) Find a 99% confidence interval for the (rue mean of IQ wvalugs of the
population.
(ii) Test the hypothesis that thc true mean of the 1Q values of the population is 100
at 5% significance level
(c} A certain drug is claimed to be cffective in curing colds. In an experiment on

200 people with cold, half of them were given the drug and other half of them
were given sugar pills. The patients’ reaction to the treatment are recorded in

the following table

| Helped | Harmed  No effect
| Drug 60 _ 15 25
| Sugar Pills 50 10 40

Test the hypothesis that “drug s not better than sugar pills for curing colds” at
1% significance level

(05 marks)

(05 marks)

(10 marks)

(05 marks)

(05 marks)

(06 marks)

(06 marks)

(08 marks)




