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fuction: Answer any four questions, Duration: 2

| Marks
(@) Explain the following (4 Mar

stahistical concepts
(1) Factor

(1) Treatment (un | \p;'u!?LH‘\H nit (1v) Pairin

»f two different makes ol

(b) An automobile manufacturer is comparing the fail

ire times (in hours) Fl
. S il ference ol the
lternators. The data are listed below for five units of each type. Fest the significant difference i

. 3 Marks)
mean time to failure of brakes from the two manufacturers at a = 0.01 ©

Make _Timeto Failure ) -
| Manufacturer A | 131 ) L A 111 A I S »_1() :
| Manufacturer B | 65 - 5| "8 2 s LR

(¢) Test the significant difference of the two sample means using Mann-Whitney test (8.5 Marks)

'
(a) The data in the table below show the number of bedrooms. the number of births and two vears charge
for renting a fat in one particular city in Nigeria

[ No. of bedrooms (X1) |3 15 4
No. of baths (X2) 3 2
| Price (Y, in thousand) | 788 |7 884 | 829 |
Fita lincar model of the form y, = §, + Bixyi + Baxy; for the data given that (7 Marks)
/1.2738 —-0.2381 - 0.2024\
(') ={ -0.2381 03810 - 0,4762)
\—0.2024 —-0.4762 0.8452
(b) Test the significant of the overall model given that @ = 0.05. (10.5 Marks)

3. Three different washing solutions are been compared to study their effectiveness in retarding bacteria
growth in five litres milk containers. The day the experiment is performed could represent a potential
source of variability.  The order in which the solution were tested on a particular day were randomly
determined. The data obtained is presented in the table below. ( sing @ = 0,05.

Wa m;,\”] ution 7 ;A

(a) Test the hypothesis that there is no significant difference in efficiency of the three solutions: (11.5
Marks) '
(b) Test the hypothesis that there is no significant difference inoutput of the four days (2.5 Marks)
(¢) I the null hypothesis is rejected in (a). determine the pair of solutions that is responsible for the
rejection., (3.5 Marks)
I The Yield of a chemical process is being studied. The two most important variables are thought to be the
pressure and temperature. Three levels of each factor are selecied, and a factorial experiment with two
replicates performed. The yield data are presented in the table below

]
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PERAL TNIVERSITY OF PETEOLEURM RESOURCES EFFIURUN
COLLEGE OF SCIENCE
CEPARTLIOMT O RATUGRE, TICE | CORMBUTER SCIENCE
FIRST SEMESTER EXAMINATION 2019/2020
Course Code: MTEH 214 Title: Statistics for Physical Sciences and Engineering
Level: 200
tnstenetion: Arswer any four questions, Duration: 2} hrs

1, (a) Explain the following statistical concepts:
(i) Statistical survey (ii) Sample statistic (iii) Population parameter (3 Miarks)
(b) In an experiment, we wish to find the sample size that is needed to make the error bound i a 95 percent confidence
interval for mean equal to 0.3. The standard deviation of preliminary sample of size 35 is 0.7517. (5 Marks)
(c) An automobile insurance company wishes to compare the repair costs of moderately damaged cars. A random
sample of size 7 were selected and taken to garage | and then to garage 2 for cost (thousands naira) estimation
and presented in the table below. (9.5 Marks)
rGargge 1 7.1 ] 90 1.0 | 89 99 [ 9.1 |0,34{
Garape 2 7.9 10.1 12.2 8.8 10.4 9.8 11.7

Testat @ = 0.05 whether the two garage have equivalent repair costs.

2. (a) List the advantage of replication and randomization in a designed experiment. (4 Marks)
(b) A marketing research finm wishes to compare the prices charged by two supermarket chains. Identical purchase
were made from 10 of each chain’s stores. The stores for each chain are randomly selected and all purchases were
made during a single week. The shopping expenses (thousands) are as presented below. Test the significant
difference of the mean shopping prices from the two supermarket chains at « = 0.01. {6.5 Marks)
Choin 14 11875 17137 172734 120,14 122,19, 123.71.121.72. 122.42. 123.63. 122.44.
Chain 2: 111.99. 114.88. 115.11, 117.02, 116.89, 116.62, 115.38, 114.40, 113.91, 111.87.
(c) Test the significant difference of the two mean shopping prices using Mann-Whitney test. (7 Marks)

3. (a) An oil company wishes to compare the effects of three types of unleaded gasoline (A, B and C) on gasoline

mileage. Each randomly selected car was test driven using the appropriate gasoline type under normal conditions
for specified distance, and the gasoline mileage measured. Test the significant of the gasoline types on mileage at

a = 0.05. (9 Marks)
A 340 35.0 343 35.5 35.8
B 353 36.5 36.4 37.0 37.6
[9 333 34.0 34.7 33.0 34.5
{b) Test the significant difference of the three sample means using Kruskal Wallis test. (8.5 Marks)

4. (a) A real estate ageney collects the following data concerning sales price of a house, in hundred thousands of naira

[V Boime S17¢. 11 IIRAreds 01 sUUdie IeT (A ) AU Tt LAY ] CAPIESICU Uil 4 Shaiiv Ui | | s oishy w i focon,
sty b LU Ll

X 23 [ | |17 B 2] 24 3 19 25
X 5 |3 |6 3 |8 1 7 6 7 2
(% 120|654 1154 |91 |9o%  [1106 |129 852 |109 | 1i5

E b i s ey on s i gy = e S 4 lauy Torth datn plven b (8§ Marke)

L, [2resun S0LZzeY — 0086990 ' '
x'x) "= (—0.091259 0.004970 — 0.000407
’ o . 1—0.086990 = 0.000407 0.017859

{b) Test the significant of the home size in the model given that @ = 0.05. (9 Marks)

& Noow g T : :
c P:umf.". preference study involving three different hottle designs (A, 13 and L) for the jumbo size ol a new liquid
auin I [ 5 i
o r}. (tthfétill WAS CALTIC OUL 1L O SUPEHiathets. the 1esuits vl the Quaniity suld i vad deaigin did
superimarket are presenied in e table Delow and analvsis is carried out at @ = 0.05

| Bottle Design } Supermarket 3

| e ——— X g
2 : | T 2 I 3 ! 4
 SGSRSINGY. TSRS DT R B | ] S
e B B 30 N RS e T
PO AN e | 3 SR W |
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' v A:FFny vrir cald on the Frowr comervaark ot £2 Marky)
If the null mypotheses 12 rejecied o (2} delermine the pair of bottle desrens that is responsible for the reyeciion
woine Least Sigmificant Ditference (Lol ) meinoed (4.5 Marka)
f Anevazriment s perfermed 1o detenmine the effects of four brands of bakang Aowrs and thiee brands of veasts on the

weight of baked hread Four replications were made for each flour and veast comhinations The data are presented

in the table below

| Baking ],— Yeast . .. -
| Flour | B | B .
P It =4 179 393| 305| 283 295 |
|~ | wa] w9 me| 276] 293| 284/
. 268 | 255|299 304| 307 297
| % [T 31| 257| 86| 201| 304| 304
| | 249 257, 279| 275| 285| 265
| ? 58]  261] 276| 268] 282 26.9
iR 226 237] 314 320| 318| 311
| | 226 230 308| 328| 300 302

Using a = 0.05.
(2} Tesi the nudl hvnothesis that there is no significant difference among the four levels of baking flour.

(13.5 Marks)
{b) Test the null hypothesis that there is no significant difference among the three levels of yeast. (2 Marks)
(c) Test the hypothesis about the significant of interaction between baking flour and veast. (2 Marks)

Best of Luck.
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