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1'\f\TIOl\f\L UN I\IERSITY OF SCIEI\CE A;\D TECHNOLOGY 
SORS 1201 

FACULTY OF APPLIED SCIENCE 

DEPARTMENT OF STATISTICS AND OPER ATIONS RESEARCH 

APPLIED STATISTICS 

BSc . O PERATIONS RESEARCH & STATISTics: P ART I 

AUGUST 2024 SUPPLEi\IEl\TARY EXAMINATION 

Time : 3 hours 

Total Marks: 100 

CawJiuates tnay atteutpt ALL Questions in Section A anu at nwst THREE Questions in 
Sect ion B . For all questions where necessary clearly shovv your work to indicate how you 
obtained the answer. You n1a~~ usc a calculator and Statistical Tables will be provided. 

SECTION A: Atte tnpt a ll quest ions in t his sect ion ( 40 n1a rks) . 

A l. Explain whether each of the following constit utes a. population or a san1ple . 

(i) vVeekly salaries of a ll employees of a con1pany. [1] 

[1] 
[1] 

(ii) Cattle owned by 100 farn1crs in Gwanda. 
\ 

(ii i) A group of 25 patients selected to test new drug. 

(iY) :-J nmher of cornpntcrs sold during the past week at all computer store's in 1\Iashon a-
la nd Province. [1] 

A2. (a) Traffic authorities cla.in1 t hat traffic lights a.re red for a t ime that is normal with 
mean of 30 seconds and standard deviation 1.4 seconds. To test this clain1, a 
sarnple of 40 traffic lights was checked. If t he average time of the 40 red lights 
observed was 32.2 t:ieconds, can we conclude, at 5 percent level of t:iignificance, 
that t he author it ies arc iuconect? [6) 

(b) F ind a 99% confidence interval for t he mean t i111e. ['-1] 
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A3. Thirty three students were given a test in Statistics and the results are as shown: 
84 17 38 45 4 7 53 76 22 66 65 55 
54.5144 3919 54 7215 25 2916 
40 46 57 58 67 68 64 83 91 94 23 

(8) Plot a five number tlurnmary for the data above. 

(b) Couuuent ou the perfonnauce of t he st. uclellts. 

[5] 

[1] 

A 4. An anti-malaria drug was given to 1500men, and 15 of then1 showed an anaphylactic 
reaction. Of the 1400 won1en given the san1e drug, 40 showed an anaphylactic reaction. 
Cmnplete the following table 1 auJ then test at 5% level of significance whether au 
association exists between gender and anaphylactic reaction to the drug. 

Table 1: Anti-n1alaria drug reaction 

Anaphylactic reaction I\ Ia.le Fen1ale Total 
Present 
Absent 
Total 1500 1-100 

[10] 

A5. Below is a partially con1pleted AN OVA table for a con1pletely rand01nised design 

Table 2: Analysis of Variance 

Source df ss MS F 
Treatruents ** 2709.20 ** 35.81 

Error 3G ** ** 
Total 39 3617.06 

(a) State the m.unber of treatn1enttl involved in the experin1ent. 

(b) Copy and con1plete the A NOVA table . 

[ 1] 

[4] 

(c) Investigfl.te at 0' = 0.01 \"'hether the data provide suf-ficient evidence to indicate a 
difference among the treatn1ent n1eans? [5] 
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SECTION B: Atte1npt any three questions in this section (60 marks). 

B6. Given the following frequency distrihntion in Tahlc 3 of the pletnt heights of 405 plants 
in centin1eters ( c1n). 

Table 3: Height of plants 

Plant Height 8-12 13-17 18-22 23-27 28-32 33-37 38-42 43-47 48-52 53-57 
No. of plants 6 17 25 86 125 77 55 9 4 1 

(a) On a graph paper, draw a fully labelled hbtogra.m to represent the data. [-!] 

(b) Using the forn1u lac for grouped data, calculate the following: 

(1) ~ 'lean . 

(ii ) l\1eclian, 

(iii) 1\!Iodc, 

(iv) Variance. 

[.-!] 
[4] 
[4) 
[4] 

B 7. (a) A randon1 san1ple of 1G7 people Yvho m:vn n1obile phones was used to collect data 
on t he an1ount of tirnc they spent per day using their phones. The results arc 
displayed in the table 4: 

Table 4: Tin1e spent on mobile phones 

Tin1e spent (t n1inutes) 0-15 15-30 30-45 45-60 60-75 75-90 
Number of people 21 32 35 41 27 11 

(i) State the modal group. [1) 
(ii) Calculate the app roxi1nate values of the rnea.n and standard deviation of the 

time spent per da.y on these mobile phones , [G] 
(iii) 0 n graph paper: draw a fully labelled histograu1 to represent the data. [3) 
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(b) A company is interested in hiring a new secretary. Several candidates are in­
terviewed and the choice is narrowed to tvvo possibilities. The final choice will 
be based on typing ability. Six letters are randomly selected fron1 the con1panis 
files , and each candidate is required to type each one. The nun1ber of words typed 
per n1inute is recorded for each candidate-letter combination. The data are listed 
in the table 5: 

Table 5: Nun1ber of words typed per n1inute 

Candidate 1 62 60 65 58 59 64 
Candidate 2 59 60 61 57 55 60 

Investigate at ~ = 0.10 whether the data provide sufficient cvirlencc to indicate 
a difference in the n1ean number of words typed per n1inute by t he t,,vo candi­
dates. [10] 

B8. Suppose that the following results arc from an cxpcrin1cnt in which we measured the 
growth of a cell cult ure (as optical density) at d ifferent pH levels. 

Tab le G: Grovvth of a cell culture at different pH levels 

pH 3 4 4.5 5 5.5 6 6.5 7 ,.., -( .o 

Optical Density 0.1 0.2 0.25 0.32 0.33 0.35 0.47 0.49 0.53 

(a) Plot a scatter diagram for the data stat ing which one is the dependent variable 
and independent variable. Con1n1ent on your scatter diagrarn. [4] 

(b) Calculate t he correlation coefficient for the two variables and con1ment. [4] 

(c) Find the linear regression n1oclel equation that represents t his data and 
onto the graph in (a) above . 

(d) Esti1nate the growth of the cell culture when pH level is 5.8 tonnes . 

plot i t 

[4] 

[2] 

(e) Determine 'vV hether there is evidence t.o indicate a linear relation:::; hip between the 
two variables. [6) 
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B9. An experiment was conducted to rletermine the effects of four different pesticides on 
the yield of the fruit from three different varieties of citrus trees. Eight tree ,,·ere 
randomly selected from each ,-ariety; ancl four pesticides were randomly a ·signed to 
the t rees (two lree· of a parLicu1Rr ,-ariety to a pesticide). The yields of fruit. per tree: 
obtained after the application of pesticide are gi,·en in the following table: 

Table 7: Yields of fruit per tree 

Variety Pesticides 
1 2 3 4 

1 49 50 43 53 
39 -- 38 48 00 

•) - ;)5 67 53 85 
41 - 42 73 0 

3 66 85 69 85 
6 92 62 99 

Using a 0.05 level of significance, 

(a) Carry out a prel iminary ANOVA to test for t he sign ificance of treatment combi-
nations. (8] 

(b) Carry out a complete A~ OVA to test fo r the significance of t ht"' 111ain effects and 
interaction. (12] 

END OF QUESTION PAPER 
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