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PAPER III: SUBJECT SPECIALISATION PAPER FOR STATISTICS 

 
 

Date   : October 13, 2019 

Total Marks  : 100 

Writing Time  : 150 minutes (2.5 hours) 

Reading Time : 15 minutes (prior to writing time) 
 

 

GENERAL INSTRUCTIONS:  
 

1. Write your Registration Number clearly and correctly on the Answer Booklet. 

2. The first 15 minutes is to check the number of pages of Question Paper, printing errors, clarify 

doubts and to read the instructions. You are NOT permitted to write during this time. 

3. This paper consists of TWO SECTIONS,  namely SECTION A & SECTION B: 

 SECTION A has two parts: Part I  -  30 Multiple Choice Questions 

Part II  -  4 Short Answer Questions  
 

All questions under SECTION A are COMPULSORY. 
 

 SECTION B consists of two Case Studies. Choose only ONE case study and answer the 

questions of your choice.  

4. All answers should be written on the Answer Booklet provided to you. Candidates are not allowed 

to write anything on the question paper. If required, ask for additional Answer Booklet. 

5. All answers should be written with correct numbering of Section, Part and Question Number in the 

Answer Booklet provided to you. Note that any answer written without indicating the Section, Part 

and Question Number will NOT be evaluated and no marks will be awarded. 

6. Begin each Section and Part in a fresh page of the Answer Booklet. 

7. You are not permitted to tear off any sheet(s) of the Answer Booklet as well as the Question Paper. 

8. Use of any other paper including paper for rough work is not permitted. 

9. You are required to hand over the Answer Booklet to the Invigilator before leaving the 

examination hall. 

10. This paper has 12 printed pages, including this instruction page. 

 

 

 

GOOD LUCK 
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SECTION A 
 

PART I: Multiple Choice Questions (30 marks) 
 

Choose the correct answer and write down the letter of your chosen answer in the Answer 

Booklet against the question number e.g. 31 (d). Each question carries ONE mark. Any double 

writing, smudgy answers or writing more than one choice shall not be evaluated. 

 

1. The National Statistics Bureau (NSB) wants to study the use of statistics by civil servants and 

decides to select 100 civil servants from a list of almost 26,355 regular civil servants as on 31st 

January, 2019. The 100 civil servants selected in the study is called 

a) Sample 

b) Population 

c) Statistics 

d) Parameter 

 

2. The Director of the Royal Civil Service Commission (RCSC) instructs the statistical officer in 

the commission to conduct the job satisfaction survey of a total of almost 26,355 regular civil 

servants in the country. All the civil servants included in the study is called 

a) Sample 

b) Population 

c) Statistics 

d) Parameter 

 

3. The box and whisker plot of distance travelled by students to school is presented below: 

 
What is the median distance travelled by all students to school? 

a) 5 

b) 10 

c) 15 

d) 20 

 

4. Descriptive statistics consists of procedures used to 

a) summarize the information and describe the characteristics of a set of data. 

b) decide how large a sample should be taken. 

c) make inferences about population characteristics from information contained in a sample. 

d) All of the above. 
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5. A small corporation employs 100 people. Which descriptive measure would best characterize a 

typical employee’s salary? 

a) Mean 

b) Median 

c) Variance 

d) Mode 

 

6. A disadvantage of the range as a measure of dispersion is  

a) it can be distorted by a large mean. 

b) it is based on only two observations. 

c) it is not in the same units as the original data. 

d) All of the above. 

 

7. The measure of central tendency, which separates the lower 50% of a set of values from the 

upper 50% of the set is called 

a) Mean 

b) Mode 

c) Median 

d) Inter quartile range 

 

8. Given a frequency distribution that has positive skewness,  

a) the mode will be greater than the median. 

b) the mean will be greater than the median. 

c) the mode will be greater than the mean. 

d) none of the above are necessarily true.  

 

9. If the mean, median and mode of a distribution are 5, 6, 7 respectively, then the distribution is 

a) not skewed. 

b) skewed negatively.  

c) skewed positively. 

d) symmetrical.  

 

10. Which measures of central tendency are least affected when an extremely low or an extremely 

high value is added to a given set of data? 

a) Mean and median. 

b) Mean and mode. 

c) Mode and median. 

d) None of the above. 

 

11. You are told that a population has a mean of 40 and there is no variance. What can you conclude 

from this? 

a) All the elements in the population are 40. 

b) There is only one element in the population. 

c) Someone has made a mistake. 

d) None of the above. 
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Use the following information of the histogram to answer Questions 12 to 14. 

The IQ of students have been categorized and presented in the histogram below. The IQ of students 

are categorized into three groups as on x-axis and the number of students in that IQ category are 

shown on y-axis. 

 

12. What is the total number of students? 

a) 20 

b) 30 

c) 40 

d) 10 

 

13. What is the total number of students with IQ between 75 and 95? 

a) 11 

b) 6 

c) 17 

d) None of the above. 

 

14. What is the total number of students with IQ greater than 95 but less than 135? 

a) 11 

b) 3 

c) 14 

d) None of the above. 
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Use the following information to answer Questions 15 and 16. 

The variable X represents the number of times a student visits hospital in a month. The following 

table provides X and the probabilities of X. 
 

X 0 1 2 3 

P(x) 0.1 0.3 0.4 0.2 

 

15. The average or mean number of times a student visits hospital in a month is 

a) 1.5 

b) 0.25 

c) 0.35 

d) 1.70 
 

16. The variance of times a student visits hospital in a month is 

a) 1.67 

b) 0.81 

c) 0.85 

d) 1.25 
 

17. The ages of all boys in the class are 38, 26, 13, 41 and 22. What is the population variance? 

a) 106.8 

b) 91.4 

c) 240.3 

d) 42.4 
 

18. The value of Z0 such that P[Z<Z0] = 0.8531 is 

a) 0.8023 

b) 0.8051 

c) 1.0500 

d) 0.0500 
 

19. If Z is a standard normal variable, then P(Z>0) is 

a) 0 

b) 0.5 

c) 1.0 

d) None of the above 
 

Use the following information to answer Questions 20 to 22. 
 

The scores on a statistics subject are normally distributed with a mean score of 50 and a standard 

deviation of 15. A sample of 25 students selected from the student population produced a mean 

score of 55.  

20. If a student is selected at random, the probability that the student will obtain a score of 55 or 

more is 

a) 0.4525 

b) 0.1293 

c) 0.3707 

d) 0.6293 
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21. From the sample of 25 students, the standard error of the sample mean score is 

a) 0.6 

b) 9.0 

c) 3.0 

d) 15.0 

 

22. From the sample of 25 students, the probability of obtaining a sample mean score of 55 or 

more is 

a) 0.4525 

b) 0.4515 

c) 0.0475 

d) 0.0485 

 

23. The quality control manager at a light bulb factory needs to estimate that mean life of a large 

shipment of light bulbs. The population standard deviation is 100 hours. A random sample of 

64 light bulbs indicates a sample mean life of 350 hours. What is the 95% confidence interval 

estimate of the population mean? 

a) (325.5, 374.5) 

b) (329.4, 370.6) 

c) (330.5, 375.5) 

d) (330.0, 375.0) 

 

24. What does the normal distribution look like? 

a) A bell. 

b) A circle. 

c) A square. 

d) A straight line. 

 

25. The total area under the normal distribution curve is equal to  

a) 100 

b) 1 

c) 0 

d) None of the above. 

 

26. Under the 68-95-99.7 empirical rule in a unimodal, symmetric distribution, about 68% of the 

values fall within how many standard deviations? 

a) 0 standard deviation of the mean. 

b) 1 standard deviation of the mean. 

c) 2 standard deviation of the mean. 

d) 3 standard deviation of the mean. 

 

27. A normal distribution has a mean of 36, and 19% of the values are above 50. What is the 

standard deviation? 

a) 15.0 

b) 15.91 

c) 16.0 

d) 16.91 
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Use the following information to answer Questions 28 to 30. 

The price of a litre of petrol in Thimphu is normally distributed with a mean of Nu. 60 and a 

standard deviation of Nu. 5. [hint: table on z-scores are provided.] 
 

28. What is the probability that at a randomly chosen petrol station in Thimphu, the price of petrol 

will be between Nu. 60 to Nu. 65? 

a) 0.3159 

b) 0.3643 

c) 0.3413 

d) 0.3643 

 
29. What is the probability that at a randomly chosen petrol station in Thimphu, the price of petrol 

will be between Nu. 55 and Nu. 60? 

a) 0.3159 

b) 0.3643 

c) 0.3643 

d) 0.3413 

 
30. What percent of the petrol stations have prices between Nu. 55 to Nu. 65? 

a) 0.6000 60.00% 

b) 0.6500 65.00% 

c) 0.6826 68.26% 

d) None of the above. 

 

 

 

 

PART II – Short Answer Questions (20 marks) 

 

This part has 4 Short Answer Questions. Answer ALL the questions. Each question carries 5 

marks. 

1. Descriptive and inferential statistics; population and sample; parameters and statistics are basic 

concepts of statistics. How do you differentiate between the following: 
 

a) Descriptive and inferential statistics 
 

b) Population and sample 
 

c) Parameters and statistics 
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2. The relationship of 200 students between their amount of time spent to study mathematics in 

minutes a day and the scores on the test are presented in the 2-way table below. Based on the 

information provided, answer the following questions: 

 

 Study time (in minutes) 

0-20 21-40 41-60 >60 Total 

Scores on 

test 

(in %) 

80-100 0 4 16 20 40 

60-79 0 20 30 10 60 

40-59 2 4 32 32 70 

20-39 10 2 8 0 20 

0-19 2 0 0 8 10 

Total 14 30 86 70 200 

 

a) What is the number of students who studied more than 60 minutes a day and scored 80-100 

percent in the mathematics? 

 

b) What is the percentage of students who scored more than 60% in mathematics? 

 

c) What would be the overall pass percentage in mathematics if the management of school set 

the pass percentage at 40%? 

 

d) What is the time spent by the majority of students who scored above 80% and by what 

percentage? 

 

3. Investing in Sonam’s Furniture House has 60% chance in gaining Nu 10,000 and almost 40% 

chance in loosing Nu 3,000. What is the expected value of investing in Sonam’s Furniture 

House? 

 

4. Assume that the mean weight of 1-year-old baby in Bhutan is normally distributed with a mean 

of 9.5kg and a standard deviation of approximately 1.1 kg. Using the standard empirical rule of 

normal distribution (68-95-99.7), estimate the percentage of 1-year-old baby that meet the 

following conditions. Draw a sketch and shade the proper region for each problem. 
 

a) Less than 8.4 kg 
 

b) Between 7.3 kg and 11.7 kg 
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SECTION B: Case Study (50 marks) 

Choose either CASE I or CASE II from this section. Each case study carries 50 marks. Mark for 

each sub-question is indicated in the brackets. 
 

CASE I 

A statistics teacher investigates the relationship between the height and weight of 10 students in a 

class. The height and weight of 10 students are recorded as follows: 
 

height (cm) 158 162 163 170 154 167 177 170 179 179 

weight (kg) 48 57 57 60 45 55 62 65 70 68 
 

The most effective way to display such information is a scatterplot diagram as it provides a visual 

representation of the relation between the two variables. The visual representation can be even 

quantified by calculating the sample correlation coefficient (r). In the example above for height and 

weight of 10 students, calculate the following: 

1. Draw a scatterplot showing the relationship between these two variables. (10 marks) 
 

2. Calculate the sample correlation between these two variables. [hint: The statistical formula is 

provided] (20 marks) 
 

3. Interpret your results. (10 marks) 
 

4. The linear relationship between the height and weight was derived as 

  What would be the estimated height of student if his weight is 

approximately 80 kg? (10 marks) 

Case II 

Sonam grows apples in two different fields. When the apples are ready to be picked, he is curious as to 

whether the sizes of apple plants differ between the two fields. He takes a random sample of plants 

from each field and measures the heights of the plants. The following is a summary of the results: 
 

Statistics Field-A Field-B 

Mean 1.3 m 1.6 m 

Standard deviation 0.5 m 0.3 m 

Number of plants 22 24 

Using the above information, you will conduct the two-sample t-test at . 

Answer the following questions: 

1. What would be your null and alternative hypothesis? (10 marks) 

2. What is the value of t-statistics? (10 marks) 

3. What is the approximate P-value? [hint: refer t-distribution table] (20 marks) 

4. At level of significance, is there sufficient evidence to conclude that the mean size of 

apple plants differs between the two fields? (10 marks) 

 



 

PAPER III: SUBJECT SPECIALISATION PAPER FOR STATISTICS 

Page 10 of 12 

 

 

LIST OF STATISTICAL FORMULA 

 

Measures of Central Location and Dispersion: 

 

1.  

2.  

3.  

4.  

5.  

6.  

7. *100 

 

Normal Distribution: 

8.  

9.  

 

Confidence Intervals: 

10.  

11.  

12.  

 

Correlation Co-efficient: 

13.  

 

t-test: 

14.  
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Table of Normal Curve Areas 
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Table of t-distribution critical values 
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