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NOTE:
OPEN SHEET EXAM

Show your work.
Writing final results only will grant you big ZERO, whether the answer is true or

wrong. You have to write the formulas that you used and show the substitutions.
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Question 1: (12 points)

An industrial engineer employed by a beverage bottler is interested in the effects of two

different types of bottles on the standard time to deliver standard cases of the product.

The two bottle types are glass and plastic. Two workers are used to perform a task

consisting of moving standard cases of the product S0 feet on a standard type of hand

truck and stacking the cases in a standard display. Four replicates of a 2? factorial

design are performed, and the times observed are listed in the following table.

e Estimate main effect of factors and interaction effect

e Analyze the data and draw the appropriate conclusions.

Worker
Bottle Type
1 2

512 489 | 665 624
Glass

498 500 | 549 555

495 443 | 528 491
Plastic

427 425 | 475 4.71
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Question 2: (4 points)
. : . . 1k-p
Fractional designs are expressed using the notation L .
Where L is the number of L L= 3Y) ﬂ.\ 3
Where k is the number of ? ACYOCHD
And ‘p’ describes the size of F"( achion of the full factorial used.
) ) =2
So in the design of .
e Number of factor Lk

e Number of levels in each factor 1w O

L
¢ Number of experiments to be conducted 2. = D Q——

e Number of actual experiments conduction after fraction factorial design

e What type of fraction factorial design it is
oNe oUW
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Question 3:

A pharmaceutical manufacturer wants to investigate the bioactivity of a new drug. The
plan is to test the effect of two factors and their interaction on the bioactivity. Factor 1 is
the dosage (20, 30, and 40 mg). Factor 2 is the patient age (KID, YOUTH, and
ADULT). The random experiments were conducted with two replicates using factorial

design, and the results are shown in the following table.

3 ' Observations

Experiment # | Dosage (mg) Age Replicate 1 Replicate 2
1 40 ADULT 52 53
2 20 YOUTH 49 53
3 20 ADULT 42 43
4 30 KID 47 45
5 40 YOUTH 59 63
6 30 ADULT 48 50
7 30 YOUTH 53 56
8 40 KID 55 60
9 20 KID 45 50

a. How many number of runs are conducted to perfrom this experimetn? (2 points)
b. Check the significance of the effect of each factor and the interaction between them on
the bioactivity. Use 0=0.05. (9 points)
c. Use Tukey test to illustarte the difference in means of three dosages for Kids only.
(3 points)
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