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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKS)

a) Briefly explain the following terms as used in dgsand analysis of experiments;
(6 Marks)
I.  treatment
ii.  factorial experiment
iii.  extraneous factors
b) For a complete randomised design, show $§&t = SS;,:q1 — SStreatmen: (4 Marks)
c) Discern between Duncans multiple range test anst Isignificant difference as used in
analysis of variance. (5 Marks)
d) The data in Table 1 represent the number of hdurslief provided by five different brands
of headache tablets administered to 25 subjectriexzing fevers of 3& or more. Perform
the analysis of variance, and test the hypothedlsea).05 level of significance that the mean

number of hours of relief provided by the tablstshe same for all five brands. (8 Marks)
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Table 1: Tablet and relief

Tablet
A|B|C D E
519327
4 753 |6
88249
6 63|14
3 917 4 7
e) Estimate the missing value in the RCBD in Table 2. (4 Marks)
Table 2: Missing values
Treatments 1 2 3 4

132 195 16.117.4
153 20.2 17.319.7
12.8 19.5 13.2
18.8 112.6 18.1 16.8
100.0 101.6 20.8 110.3

mooOo>

f) Explain randomization as a principle of design andlysis of experiments. (3 Marks)

QUESTION TWO (20 MARKYS)

a) Briefly explain a Latin square design, highlightiig analysis of variance model.

(4 Marks)

b) Outline the steps in Duncan's Multiple Range Test. (4 Marks)

c) A manufacturing firm wants to investigate the efeof five colour additives on the setting
time of a new concrete mix. Variations in the seftiimes can be expected from day to day
changes in temperature and humidity and also fredifferent workers who prepare the test
molds. To eliminate the extraneous sources, thewolg design was used with setting times
in hours for the twenty-five molds recorded as in
Table 3:
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Table 3: Setting times

Worker

Day

1

D107

Eio03

B112

A1o09

Cios

Ei13

Cios

D120

Bi1s

A103

A118

B1o.g

Cio0s

D113

E7s

Bi4.1

A116

Ei10

Cu7

D115

gl | W N|

Ciss

D115

A11s

Ei27

B1o.g

A the 0.05 level of significance, can we say thatcolour additives have any effect on the setting

time of the concrete mix? (12 Marks)

QUESTION THREE (20 MARKY)

a) Explain the advantages of a randomised completekldesign (RCBD) over a completely
(4 Marks)
(4 Marks)

c) Table 4 represent the percnts of foreign additmeasured by five analysts for three similar

randomised design (CRD).
b) Discriminate between fixed and random effect madels

brands of strawberry jam; A, B and C:

Table 4: Foreign additives

Analyst1  Analyst2 Analyst3 Analyst4 Analyst
B2.7 Crs B2s Az Csa1
Css Ais Azz Bio Azo
Ass Bs.2 Coa Czes Bas

Perform the nalysis of variance and test the hygm# at the 0.05 level of significance,
that

i.  there is no difference in the percents of foreidditives due to different analysis;
(6 Marks)
ii.  the percent of foreign additives is the same fothaée brands of jam. (6 Marks)
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QUESTION FOUR (20 MARKYS)

a) Highlighting the analysis of variance model, explaicompletely randomised design (CRD).
(4 Marks)

b) Explain the advantages of a balanced CRD. 46<H)

c) Part of the study "Serum Inorganic Phosphorus lseweith Seizure Disorders Taking
Anticonvulsant Drugs, " concluded at the Meru Unsiy of Science and Technology in 2020,
was designed to measure serum alkaline phosphattisey levels in children with seizure
disorders who were receiving anticonvulsant therapler the care of a private physian. Forty-
five subjects were found for the study and categakinto four groups:

G-1: control (not receiving anticonvulsants andihgwo history of seizure disorders)
G-2: phenobarbital, G-3: carbamazepine and Gheranticonvulsants.

From blood samples collected on each subject tharsalkaline phosphatase activity level was
determined and recorded in Table 5.

Table 5: Serum Alkaline Phosphatase Activity

Drug Group

49.20 97.50 | 97.07  62.10 | 110.60
4454 105.00 73.40 | 94.95  57.10
45.80 58.05 | 68.50 | 142.50 117.60
95.84 86.60 | 91.85| 53.00 | 77.71
30.10 58.35 | 106.60| 175.00 150.00
36.50 72.80 | 0.57 | 79.50 82.90
82.30 116.70 0.79 | 29.50 | 111.50
87.85 45.15 | 0.77 | 78.40

105.00 70.35 | 0.81 | 127.50
95.22 77.40

Test the hypothesis at the 0.05 level of signifteathat the average serum alkaline phosphatase
activity level is the same for the four drug groups (10 Marks)

QUESTION FIVE (20 MARKYS)

a) Define level of a factor as used in factorial expents. (2 Marks)
b) Explain the justification for a factorial experintén design and analysis of sample surveys.
(5 Marks)
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c) An experiment was conducted to study the effeceofperature and type of oven on the life
of a particular component being tested. Four types/ens and three temperature levels were
used in the experiment. Twenty-four pieces wergasd randomly, two to each combination
of treatments, and the following results were rdedras in Table 6.

Table 6: Temperature and Oven

Oven
Temperature(0C 0 10 [0 [ G
500 227 | 214 225 260
221 | 259| 236/ 229
550 187 | 181| 232 246
208 | 179 198 | 273
600 174 | 198 178 | 206
202 | 194| 213 219

Using a 0.05 level of significance test the hypsiti¢hat;

i.  different temperatures have no effect on the lifthe component; (4 Marks)
ii.  different ovens have no effect on the life of thenponent; (4 Marks)
iii.  the type of oven and temperature do not interact. (5 Marks)
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Table .- FO.OS(dl'adZ)-

F Values for a = 0.05

d]
da 1 2 3 4 5 G 'y s 0

1614 1995 2157 2246 2302 2340 2368 2339 2405
1851 1900 1916 1925 193 1933 1935 1037 1938
10,13 955 9028 0.2 001 894 880 S8 881
7L 691 659 639 620 616 609 604 6.00
6.61 5.7 241 519 505 495 488 482 477
599 5.4 LTG 153 430 428 421 415 410
5.50 474 433 12 397 387 370 373 368
532 446 107 331 369 358 350 344 330
O 512 126 38 363 348 337 320 323 3.8
10 496 410 371 348 333 322 314 307 3.02
484 308 359 336 320 300 301 2905 290
12 495 389 349 326 311 300 201 285 280
13 467 331 341 313 303 292 283 277 271
4 460 374 334 3101 296 285 276 g0 265

DO O WS -

I5 454 368 320 306 29 27 271 L4 259
50 254
I7 445 359 320 206 281 27 2.61 S5 249

2
2
16 440 363 324 301 28 274 266 2.
2
2

I8 441 355 316 293 277 266 258 Sl 246
19 438 352 313 200 274 263 251 248 242
20 435 349 3.0 287 271 260 251 245 230
21 432 347 307 284 268 257 249 242 237
22 430 344 305 282 266 255 246 240 234
23 428 342 303 280 264 253 244 237 9232
24 426 340 3.01 262 251 242 236 230
25 421 339 29 260 249 240 234 228
26 423 337 208 250 247 230 232 227
27 421 335 296 257 246 237 231 225
28 420 334 295 256 245 236 220 224
20 418 333 203 255 243 235 228 222
30 417 332 292 253 242 233
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