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NHC 2102 Statistical Methods and Experimental Designs  

Time Allowed:     Three (3) Hours  

Total Marks:      100  

Special Requirements:    A scientific calculator  

Examiner’s Name:     Dr. P. Zanamwe  

 

INSTRUCTIONS  

1. Answer all questions in Section A  

2. Answer TWO (2) questions in Section B  

3. The t and F tables are given as appendix 3 and 4a and b. 

 

MARK ALLOCATION 

QUASTION MARKS 

SECTION A 60 

SECTION B 40 
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SECTION A: ANSWER ALL QUESTIONS IN THIS SECTION 

 

QUESTION ONE 

 

Distinguish the following terms.         

i. Sample and population       (4 Marks) 

ii. Sampling and census       (4 Marks) 

iii. Descriptive and inferential statistics     (4 Marks) 

iv. Discrete and continuous data      (4 Marks) 

v. Type I and Type II error       (4 Marks) 

 

QUESTION TWO   

 

2.  The number of tillers were counted on each plant in a random sample of 60 wheat plants. 

Data was summarised in a frequency table as follows:  

x 1 2 3 4 5 6 7 8 Total  

f 3 4 8 16 13 9 5 2 60 

xf 3 8 24 64 65 54 35 16 269 

x²f 3 16 72 256 325 324 245 128 1369 

 

i. Calculate mean         (3 Marks) 

ii. Calculate sum of squares              (3 Marks) 

iii. Calculate variance        (3 Marks) 

iv. Calculate standard deviation       (3 Marks) 

v. Calculate the coefficient of variation (CV %)     (3 Marks) 

vi. Calculate the interquartile range       (4 Marks) 

vii. Find the mode         (1 Marks) 

 

QUESTION THREE 

 

The number of pods for 10 okra (Abelmoschus esculentus) plants were: 26, 28, 28, 16, 22, 35, 

42, 19, 55 and 28.  

a. Group the number of pods into classes of 25 and below, 26 – 35, 36 – 45, above 45 and 

use the information to complete the table below.    (16 Marks) 
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Age group Frequency (Number of Students) Proportions Percentages Angle 

Below 25 
    

26 -35 
    

36 -45 
    

Above 45 
    

 

b. Use the information in the completed table to draw a bar graph (chart) of the number 

of pods.  
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SECTION B: ANSWER TWO QUESTIONS IN SECTION B 

QUESTION FOUR 

 

An experiment was designed to compare two varieties of spring barley (Hordeum vulgare). 

Twenty plots were used, ten being randomly allocated to variety A and ten to variety B. 

Unfortunately, one plot was destroyed. The yields (t/ha) from the remaining plot were as 

follows: 

 

Variety A 3.6 3.4 4.3 4.8 3.5 4.4 4.8 3.9 4.7 3.4 

Variety B 4.9 4.0 4.9 4.1 4.4 5.2 4.9 5.3 4.6  

 

Find the standard error of the difference (SED) between the two means and hence test the null 

hypothesis that the two varieties give equal means      (20 Marks) 

 

QUESTION FIVE 

 

A researcher wishes to construct a field experiment with four treatments, A, B, C and D (t = 

4), each replicated five times (r = 5). The researcher prepared 20 plots (N = r x t = 5 x 4 = 20) 

on the experimental site and labelled the plots 1 to 20 as follows: 

1 2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

 

You are, therefore, consulted to perform a valid randomisation procedure in allocating the 

treatments to the plots using the RAN# key of the calculator. Show all steps of how you will 

perform it           (20 Marks) 
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QUESTION SIX 

 

a) Distinguish a two tailed from a one tailed alternative hypothesis   (10 Marks) 

b) Discuss five (5) advantages of blocking in experimental designs   (10 Marks) 

 

 

 

 



6 
 

 

 

 



7 
 

 

 

 



8 
 

 

 

 



9 
 

 

 

 



10 
 

 


