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INSTRUCTIONS:  Answer question one and any other two questions  

QUESTION ONE – (30 MARKS) 

a) Explain recent advances in statistics.      (4 Marks) 
 

b) Highlight the steps involved in writing a statistical report.   (4 Marks) 
 

c) Let ��	,��… ��	 be a sequence of random sample with the same distribution with mean μ and 

variance 
�. Show that the sampling distribution of the 
−
x  is a random variable having 

mean and standard deviation 
�

√�
              (4 Marks) 

 
d) Construct a confidence interval for the parameter µ used to estimate the error |� � �| 

when the variance r2 is known.       (4 Marks) 
 

e) A random sample of size 80 is taken from a population. Given that S2 = 30.85 and � - 
18.85, construct a 99% confidence interval for the population mean �. (3 Marks) 
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f) Interpret the results below obtained from SPSS when comparing mean. (5 Marks) 

 

 
 
Type	equation	here.Y 

One – sample statistic 
N Mean  Std Deviation  Std Error 

Mean 
467 61.9067 14.7387 0.68203 

 
 One sample test 
 Test value  = 50 
 
 
 
 
x 

t d.f p-Value Mean 
Difference 

95% confidence interval of 
difference 

    Lower  Upper  
      
17.458 466 0.000 11.90667 10.5664 13.2469 

 

g) Le x: for 1≤ i ≤ n be a sample from a normal distribution with unknown mean � and 
unknown variance	��. Construct a confidence interval for 
�by using the fact that 

(n-1)(	
 !

�!
 ) ≃ #��$�        (3 Marks) 

h) Test the null hypothesis 
    %& : µ=0.34 
Vs %� : µ ≠0.34 with standard deviation 0.01 at 0.05 level of significance. When a sample 
of size 35 is tested, giving mean 0.343.      (3 Marks) 

            

QUESTION TWO (20 MARKS)  
a) Define the following:.     

i. Producers risk        (2 Marks) 
ii.  Consumer risk        (2 Marks)  

b) Two detergents are tested for their ability to remove stain of a certain type. An inspector 
judged the first one to be successful in 63 out of 91 independent trials, and the second one 
to be successful in 42 out of 79. Construct 95% confidence interval for the true proportion 
of difference of the ability of the detergent to remove stains of a certain type. (4 Marks)  

c) Let �( for 1≤1≤ 2 denote the number of items out of +� items that meet certain 

standards. Consider the random variable. 

ᵶ = 
,-.	/!.(1-2-.	1!2!

√�-3-(�$3-45�!3!(�$3!4	
  for large +� and +�. Show that μ(= +67(		8+9	
 construct the 

confidence interval for 7� -	7� where �( is a binomial random variable with parameter +( 
and 7(          (8 Marks) 
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d) Use tail probability to test %& = ; ≥ 22000 miles Vs %�:; < 22000 miles at 0.05 level of 
significance. When the mean of 100 tyres made by a certain manufacturer lasted on an 
average 218.9 miles with standard deviation of 1295.    (4 Marks) 

            

QUESTION THREE (20 MARKS) 

a) A population is normally distributed with mean 7 and standard deviation 2. How large a 
sample should be taken to have a 95% confidence interval for µ of length  0.03?.  
           (5 Marks) 

b) A trucking firm suspect the claim that the average lifetime of certain tyres is at least 28,000 
miles. To check the claim, the firm puts 40 of these tyres on its trucks and gets the mean 
lifetime of 27,463 miles with standard deviation of 1,343 miles. What can it conclude if the 
probability of type 1 error is to be at most 0.01?    (4 Marks) 

 
c) Let �� for 1≤ 6 ≤ n be any sample of a normal population. Suppose that we are interested 

in testing the null hypothesis 
Ho: µ = µo 

Vs H1:µ # µo  at level ∝ determine the acceptance region for mean when; 
i. Variance is known        (4 Marks) 

ii.  Variance is unkown       (4 Marks) 
d) In 64 randomly selected hours of production , the mean and the standard deviation of the 

number of acceptable pieces produced by an automatic stamping machine are 1,038 and 
146 respectively at 0.05 level of significance, does this enable us to reject the null 
hypothesis Ho:µ = 1000 vs H1 :µ˃1000

      

( 3 Marks) 

QUESTION FOUR (20 MARKS) 

a) Test Ho:µ= 0.340 
    Vs H1:µ # 0.340 

With standard deviation 0.01 at 0.05 level of significance when a sample of site 35 is tested 
giving mean of 0.343.        (4 Marks) 
 

b) Let Xi for 1≤ 1 ≤ n be a sample of site n from a normal population having unknown mean µ1  
and  unknown variance 
�� and y. 1≤ j≤ m be a sample of site m from a different normal 
population having unknown mean µ2  and unknown variance 
��. Assume that the population 
are independent obtain a (1- ∝)% confidence interval for the estimators for µ1 µ2.  
           (10 Marks) 
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c) Consider a random variable: ᵶ =
,-	$	,!	$	(�-3-	$�!3!4

√�-3-(�$3-45	�!3!(�$3!
 let Xi 1≤ 6 ≤2 denote the number of 

items out of ni items that meet the standards. Estimate the error 1��  - �� - (µ1 - μ�	) Hence 
derive the acceptance region .       (6 Marks) 

 

QUESTION FIVE (20 MARKS)  

 
a) Describe the SPSS environment.       (10 Marks) 

 
b) Cite examples where the following are applicable: 

i. One sample t-test        (2 Marks) 
ii.  Independent sample t-test       (2 Marks) 

iii.  Paired sample t-test        (2 Marks) 
 

c) Show that (1 - ∝)%  = 0.95 confidence interval is shorter than ((1 - ∝)%  = 0.99 confidence 
interval.          (4 Marks) 

  

 


