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NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY 
SORS 1201 

FACULTY OF APPLIED SCIENCE 

DEPARTMENT OF STATISTICS AND OPERATIONS RESEARCH 

APPLIED STATISTICS 

BSc. O PERATIONS R ESEARC H & STATISTICS: PART I 

SEPTElVIBER 2024 EXAJ\IIINATION 

Time : 3 !tours 

Total iv'la.rk::;: 100 

Candidates may atten1pt ALL Questions in Section A and at most THREE Questions in 
Section B . For all questions \Yhere necessary clearly show your work to indicate how you 
obtained the anS\Yer. You may u ·c a calculator and Stati tical Tables will be provided. 

SECTION A: Attempt a ll questions in this section ( 40 1narks) . 

A 1. Re earchers want to investigate whether taking aspirin regularly reduces the risk of 
heart attack. Four hundred men between the ages of 50 and 84 are recruited as par­
ticipants. The men are divided randon1ly into two groups: one group will take aspirin 1 

and the other group will take a placebo. Each man takes one pill each day for three 
yea rs. without knowing whether he is taking aspirin or the placebo. At the end of t.he 
·tudy, re::;earcher::; count the number of men in each group who have had heart attack::;. 
Identify the following from this study: 

(i) Population, 

(ii) Sa111plc, 

(iii) Experi1nental unit::; . 

(iv) Explanatory Yariable, 

(Y) Treat111ent: 

(vi) Response , ·ariablc. 
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A2. The following Table 1 shows the systol ic blood pressure readings (in mmHg) taken on 
both arm of each men1ber of a Scllnple of Len students from the 2024 SORS1201 clas~ 
with 36 ~tudenls in total: 

Table 1: Blood Pressure readings 

Student 1 2 3 4 5 6 
Left arm 128 142 112 160 146 123 

Right arm 121 146 105 1-n 138 121 

7 8 9 
111 11-l 120 
124 112 122 

10 
117 
123 

Test at the 5% level or significance \\·hclher there is nny sig11ificant difference in systolic 
blood pressure readings between the left and right an11s. · [10] 

A3. Table 2 is a part ially con1pleted A NOVA table for a completely randonlisecl design 

Table 2: Analysi~ of Variance 
. 

Source df ss i\IS F 
Treatrnents ** ** ** ** 

Error 20 130.17 ** 
Total 23 512.96 

. 

(a) State the nurnber of t reatn1euts involved in the experiment . 

(b) Copy and complete the A TOVA table. 

[1) 

[4] 

(c) Investigate at 0' = 0.01 whether the data provide sufficient evidence to indicate a 
difference allloug the t reatllt ellt 1 ueaus? [5] 

A 4. The following ten observations are a san1ple fron1 a norrnal population: 

5.1 2.6 3.-! 6.3 2.8 
4.5 G.9 1.7 3.7 .0 

(a) Compute the mean and standard deviation of this sample. 

(b) Test H 0 : f.1 = 4 versus 111 : f.1 =I= 4. 

(c) Find a 99% confidence interval for the population mean ;.t. 

[ 6) 

(4] 

[4] 
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SECTION B : At t empt any three questions in t his sect ion (60 m arks) . 

(a) A rnachine is snpposed to cnt lengths of rod 50cm long. 
the follO\\·ing results for the length of ;r: 

I:fx = 997 
L fx 2 = 49711 

(i) Calculate the n1ean length of the 20 rods . 

A sample of 20 rocis gave 

(ii ) Calculate the variance of the lengths of the 20 rods. 

[3] 
(4) 

(b) Given the following data set : · 
130 1 6 17 157 155 14 139 120 127 115 163 134 
155 175 185 183 125 157 175 150 136 1~4 150 196 
Present the data graphically using: 

(i) a stem and leaf diagran1, 

(ii) a histogran1 , 

(i ii) a five number sun1mary. 

[4] 
(4] 
[5] 

B6. The following Table 3 shmYs yi(.llcls in hundreds of kg obtained from an experiment 
to compare four st rains of finger mil let in a randomise<.l block design with four blocks 
\;~,r here the blocking criterion was the soi l fertility t rend: 

. 

Table 3: Effects of soil fertility on y ield 
Finger 1\llillet Strain Blocks 

A 
13 
B 
D 

Using Lhe 5% level of s ignificance: 

I II III 
32.3 34.0 34.3 
33.3 33 .0 36.3 
30.8 34.3 35.3 
29.3 26 .0 29. 

IV 

35 .0 
36.8 
32.3 
2 .0 

(a) Carr out an analysis of variance to test whether there a re significant differences 
in rnean yielct ;:unong the four stra ins of finger millet . [15] 

(b) Vias blocking according t.o .-oil fert ility trend of any significance? (5) 
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B7. A university wishes to analyse the performance of its students on a particular degree 
cour ·e. It records .the scores obtained by a an1ple of 12 student at entry to the course) 
a nd the scores obtained in their final examinations bv the same student.s. The re~;ults 

• 

,. 

are shown in Table -1. 

Tnble Ll: Perfonnance of students 
Student A B c D E F G H J .] I< L 

Ent ranee exam score x(%) 86 53 71 60 G2 79 6G 8-1 90 55 58 72 
Final paper sc:ore y(7o) ~- 60 74 68 70 

,_ _ 
78 90 85 60 62 70 fb ( ;J 

(a) Plot a scatter diagram for the delta and co111ment . [3) 

(b) Fit a str8ight. line to the data by estimating the slope~ .81 . and the intercept : ,80 . 

(c) 

(d) 

Draw t he ht ted Hne on your scatter plot . [6] 

Estin1ate the final paper score ,,·hen the entrance exan1 score is 95%. [2] 

Carry out an analysis of ,·ariance to te ' t the sign ificance of the ·lope at 
level of s ignifi cance. 

the 5% 
[ 6] 

(e) Calculate the proport ion of variation explai ned by the model. 
on the fit of the n1odel. 

Hence, comn1ent 
[3] 

• 
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B8. An experiment \Ya. conducted to determine the:> effects of four differeut pesticides on 

the yield of the fruit l'rorn three different varieties of ciLrus trees. EighL trees were 
ranclo111ly selected from each variety, and four pesticides were random ly assigned to 
the trees (two t rees of a particular variety to a pesticide). The yield · of fr ui t . per t ree , 
obtained after the application of pesticide arc given in the following Table 5: 

Table 5: Yields of frui L per tree 

Variety Pest icides 
1 2 3 -1 

1 49 50 43 53 
39 55 38 48 

2 55 67 53 85 
41 58 42 73 

3 66 85 69 85 
68 92 62 99 

Using a 0.05 level of significance: 

(a) Carry out a preliminary ANOVA to test. for the signifi cance of t. reatment combi-
JW t. ion . [8] 

(b) Carry out a con1plete A:\ OVA to test for the significance of the n1ain effects nncl 
interact ion. [12] 

END OF QUESTION PAPER 

page 5 of 5 


