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Q1. (46 POINTS) A study was made to investigate the effects of four different rations on weekly body weight increase of Awassi lambs. Twenty lambs were randomly divided into four groups and each group was randomly assigned one of the four rations. Weekly increase in body weight was recorded for each of the lambs in each group and the averages (in kg) over 5-week period are reported in the following table:
	Ration 1
	Ration 2
	Ration 3
	Ration 4

	3
	3
	4
	5

	4
	4
	5
	6

	3
	4
	5
	6

	2
	5
	6
	7

	2
	3
	4
	7

	
	
	
	


1) (5 points) What is the type of experimental design in this experiment? 

2) (15 points) Compute the ANOVA table and test the hypothesis of no differences among rations in average weekly increase in body weight of lambs 

3) (10 points) Make multiple comparisons among the four rations using the “lsd” procedure 

4) (6 points) Make multiple comparisons among the four rations using Tukey’s procedure 

5) (10 points) Make multiple comparisons among the four rations using Duncan’s multiple-range test 
Q2. (54 POINTS) An experiment was conducted to test the differences among the effects of three rations on 42 day weight of four broiler lines. Fifteen chicks sampled from each line at the age of 20 days were randomly assigned to 3 pens each containing 5 chicks. Each of the three pens was randomly assigned one of the three rations. At 42 days of age, body weight (lbs) was measured on each chicken. The data in the following table are average weights of the five chicks in each pen. 

	Ration
	Broiler line

	
	1
	2
	3
	4

	A
	3.0
	2.0
	3.0
	3.8

	B
	4.0
	3.0
	3.5
	4.4

	C
	4.5
	3.2
	4.2
	4.8


1) (5 points) What is the type of experimental design in this experiment? 
2) (20 points) Compute the ANOVA table and test the hypothesis of no differences among rations on 42-d body weight of broilers. 
3) (5 points) Test the hypothesis of no differences in average weight of chicks among the four broiler lines. 
4) (12 points) Compare ration A to ration C using contrasts. Compute Scheffé’s critical value for this contrast.
5) (6 points) Compare ration C to the mean of rations A and B. 
6) (6 points) Test line 1 against line 2. 
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