PAGE  
5

Department of Mathematics and Statistics KFUPM

MATH 560 Major 1                                            



    Time: 120 min

Name:  ------------------------------------

 ID: -----------------------------------------    

Please attempt all questions, each carrying 10 points.
Q1. i). Define the term “Blocking”.  Write its importance in experimental studies of your area of interest.
ii). Differentiate the single factor and the factorial experiments? Which experiments are more frequent in practice and why?
Q2.  Provide the experimental layouts of the three basic experimental designs (including CRD, RCBD and Latin square design) using four treatments with four replications/blocks
Q3. Write an RCBD model for a two factor factorial experiment and derive the least square estimates for its parameters, by mentioning the constraints you will use in it.
Q4.
i) Specify the Null and Alternative hypotheses generally used in ANOVA. Write the rationale behind each. 
ii) Write the test statistic used in ANOVA

iii) Provide the sampling distribution of the test statistic mentioned above and indicate the assumptions needed for its validity.

Q5. The effective life of insulating fluids at an accelerated load of 35 kV is being studied.  Test data have been obtained for four types of fluids.  The results from a completely randomized experiment were as follows:

	Fluid Type
	Life (in h) at 35 kV Load

	1
	17.6
	18.9
	16.3
	17.4
	20.1
	21.6

	2
	16.9
	15.3
	18.6
	17.1
	19.5
	20.3

	3
	21.4
	23.6
	19.4
	18.5
	20.5
	22.3

	4
	19.3
	21.1
	16.9
	17.5
	18.3
	19.8


(a)  Is there any indication that the fluids differ?  Use ( = 0.05 and assume normality.

(b)  Without normality assumption, test for any possible differences among fluids, using an appropriate test at  ( = 0.05.

(c)  Are the results of part (a) and (b) comparable?

(Use MINITAB for Q5)

