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NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY 
SORS 1201 

FACULTY OF APPLIED SCIENCE 

DEPARTMENT OF STATISTICS AND OPERATIONS RESEARCH 

SORS1201: APPLIED STATISTICS 

1\!IARCH 2025 EXAJ\diNAT ION 

Time : 3 hours 

Candidates n1ay atten1pt ALL Questions in Section A and at n1ost THREE Questions in 
Section B . For all questions where necessary clearly sho-vv your work to indicate how you 
obtained the answer. You n1ay use a calculator and Statistical Tables will be provided. 

Al. Explain whether each of t he following constitutes a population or a san1ple . 

(a) \Neekly salaries of all en1ployees of a con1pany. [2) 

(b) Cattle nwned by 100 farn1ers in Gwa nda. [2) 

(c) A group of 25 patients selected to test new drug. [2) 

(d) Nun1ber of cornputers sold during the past week a t all con1puter stores in l\tl ashona-
land Province. [2] 

A2. A survey vvas conducted to in,·estigate the nu1nber of laptops distributed to 18 depart­
lnents at a certain college. The following data represents t he findings: 
34 2 12 39 16 7 9 63 23 15 0 19 34 12 43 6 16 19 

(a) C alcula te the mean , [2] 

(b) Ca lculate the standard deviation for the data . [3] 

(c) Construct a box a nd whisker p lot for the data and co1n1nent on the distribut ion 
of the data. [5) 
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A3. Three inc01ne group · arc defined a high n1ediun1 and low. A san1ple of 250 households 
from Selborne Park and 150 households fro1n }.lahatshula was taken and recorded in 
the following contingency Table 1 showing i nfonnation on their incon1c. 

Table 1: Income Groups 

Incom e Group 
High incon1e I\ Iediu1n incon1e Low incon1e 

Selborne Park 70 80 100 
l\ Iahatshula 34 40 76 

Using the 1% ignificance level te t the null hypothesis that the distribution of house­
holds \Yith regard to incon1e level is sin1ilar (hon1ogeneous) fo r the two uburbs . [10] 

A4. Table 2 i a partially con1pleted At\OVA table for a con1pletely randon1ised design 

Table 2: Analvsis of Variance 
v 

Source df ss I\ IS F 
Treatn1ent ** XX 

' ' ** ' ' ** 
Error 20 130.17 ** ' . 
Total 23 512.96 

(a) State the nun1ber of treatn1ents involved in the expcri1nent . 

(b) Copy and complete the AN OVA table. 

[2] 

[ -1] 
(c) In,·estigate at o = 0.01 whether the data provide sufficient evidence to ind icate a 

difference a1nong the treatn1ent 1neans? [6] 

• 
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SECTION B 

B5. (a) A randotn san1ple of 167 people \vho own rnobile phones "'as used to collect data. 
on the an1ount of tin1e they spcnL per day using their phones. The results arc 
d isplayed in the Table 3: 

Table 3: T ime .-pent on n1obile phones 

T ime spent ( t n1inu te ) 0-15 15-30 30-45 45-60 60-75 75-90 
1\ umber of people 21 32 35 41 27 11 

(i) State the 111odal group. [1) 
(ii) Calculate t he approximate ,·a lues of the tnean and standard deviation of the 

time spent per day on the. c n1obile phones) [6) 
(iii ) On graph paper 1 draw a fully labelled histogran1 to represent Lhe data. [3] 

(b) A con1pany is interested in hiring a new secretary. Several candidates are in­
terviewed and the choice i ~ narrowed to t\iVO possibilities. The final choice will 
be based on typing ability. Six letters are randon1ly selected fron1 t he con1pany)s 
fil es, and each candidate is required to type each one. The nun1ber of words typed 
per n1inute is recorded for each candidate-letter con1binabon. The data are li~ted 
in the Table 4: 

Table 4: f\ Lunber of "·ords typed per n1inu te 

Candidate 1 62 GO 65 58 59 G4 
Candidate 2 59 GO 61 

-,.... -- 60 01 00 

Investigate at et = 0.10 vvhether t he data provide sufficient evidence to indicate 
a difference in t he n1ean nun1ber of words typed per n1inute by t he two candi­

dates. [10] 
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B6. Table 5 shovvs yields in hundreds of kg obtained fron1 an experin1ent to co1npare four 
strains of finger rnillet in a randon1ised block design with four blocks where the blocking 
criterion was the soil fert ility trend: 

Table 5: Effects of soil fertility on yield 
Finger M illet Strain Blocks 

I II III IV 
A 32.3 34.0 34.3 35.0 
B 33.3 33.0 36.3 36.8 
B 30 .8 34.3 35.3 32.3 
D 29 .3 26.0 29.8 28.0 

Using the 5% level of significance: 

(a) Carr\· out an a nalvsis of variance to test whether there arc 
• • 

in mea11 yield e1n1ong the four strRins of finger n1illet . 
·ignificant difference 

[15] 

(b) \tV as blocking according to soil fe rtili ty trend of any significance? (5) 
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B7. (a) Scatterplots give a visual in1pression of how two variables behave together. Draw 
d iagrarns showing relationships of variables that have a : 

( i) strong negative linear relatioushi p. 

(ii) \Veak positive linear relationship. 

[2] 

[2] 

(b) I\Iost Zimbabwean power tations are coal-fired. Assun1e a randon1 sample of 10 
power tation "·as selected and their coal usage and electric ity generated for 2021 
was obtained a nd is as sho\\·n in Table 6. 

Table 6: Coal usage and Electricity generated 

Coal used (n1illion tonnes) 15 6 10 18 9 7 14 11 5 8 
E lectricity generated ( n1illion I< wts) 35 18 2-l 32 24 20 32 29 1-l 22 

(i) Plot a scatter diagram for the data stating which one is the dependent variable 
and independent variable. Con1n1ent on your scatter diagran1. [3] 

(ii) 

(i ii ) 

( i \i) 
(v) 

Calculate the correlation coefficient for the two variables and connnent. [3] 
Fit the least square regression line to t he data. 

Estin1ate the level of electricity generated when coal usage is 10 tonnes. 

[4) 
[1] 

Detennine whether there is evidence to indicate a linear relationship between 
the two variables. [5] 

B 8 . Aircraft primer paint a re applied to a lun1inu1n surfaces by two n1ethods: dipping a nd 
sp raying . The purpose of the prin1er is to irnprove paint ad hesion , and some parts can 
be prin1ed using e ither app lication met hod. The process engineering group responsible 

for th is operation i interested in learning whether three different primers differ in their 
aclhe. ion properties. A factoria l experin1ent was perforn1ed to in,·estigate the effect of 
paint pri1ncr type and application n1ethod on paint adhesion. Three specin1ens were 
painted with each prin1er using each application n1ethod: a finish paint wa.· applied 
and the adhesion force was measured. The data fron1 the experin1ent are shown in 
Table 7: 

Table 7: Paint prin1er type and application method on paint adhesion 

Primer Type 
1 
2 
3 

C ·i ng a 0. 05 level o f s ignificance, 

Dipping 
4.0,4.5,4.3 
5.6,4.9i5.4 
3.8,3.7,4.0 

Spraying 
5.4,4.9 5.6 
5.8,6.1 ,6.3 
5.5,5.0,5.0 

(a) Construct a two vvay table of totals. 

--------------------==· 

[2] 
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- (b) Carry out a prelin1inary Ar\OVA to test for the significance of trcatn1cnt con1bi-
n ationt~ . (6] 

(c) Carry out a con1plete AN OVA to test for the significance of the n1ain effects and 
interactjon. [12] 

END OF QUESTION PAPER 
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