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UNIVERSITY EXAMINATIONS

FIRST YEAR EXAMINATIONS FOR THE AWARD OF BACHELOR 
OF SCIENCE IN APPLIED STATISTICS 

MATH 143:  RESEARCH DATA MANAGEMENT

STREAMS: BSC  				                    			    TIME: 2 HOURS

DAY/DATE:   FRIDAY 21/04/2023		                               11.30 A.M. – 1.30 P.M.
INSTRUCTIONS:
· Answer question one and any other two questions
· Adhere to the instructions on the answer booklet

QUESTION ONE (COMPULSORY)
a. Define the following terms
i.  Data Science 								       [2 marks]
ii. Machine Learning							       [2 marks]
b. State five difference between Data Science and Machine Learning 		       [5 marks]
c. Consider the system in unknowns 
Determine the value of `a’ so that following system of equations has 
(i) Unique solution    
(ii) (ii).  Infinitely many solutions.  
(iii)  (iii). No solution							       [6 marks]

d. Evaluate the Eigen values of the matrix below					       [4 marks]




e. Explain the two main approaches of generating random numbers.		       [2 marks]

f. State at least four criteria for an acceptable method of generating random numbers												       [4 marks]
g. State four components of Data Science						       [5 marks]
QUESTION TWO
a. State and briefly explain the six phases of Data Analysis 			       [6 marks]
b. State five Applications of Data Science					       	       [5 marks]
c. State three advantages of the Congruential method of generating random numbers and explain the recursive relationship it uses to generate the random numbers.	       [9 marks]

QUESTION THREE
a. Solve the equation   			       		       [5 marks]
b. Highlight at least four applications of Machine Learning			       [8 marks]
c. 
Explain the frequency test for testing randomness of pseudo-random number hence test the randomness of the bit string  e = 1011010101 by the frequency  test given that  n = 10, and the level of significance    =  0.01						       [7 marks]				 
QUESTION FOUR
a. Explain at least 8 methods of Data Analysis					       [8 marks]

b. 
Test the randomness of the bit string  e = 0011011101 by the Serial test given that  n = 10 and k = 3. Level of significance  =  0.01					     [10 marks]

c. Define the term data Analysis							       [2 marks]


QUESTION FIVE

a. Solve the following system of equations of the planes by use of Gauss elimination method




Hence give the geometrical interpretation of the solution of the planes    	       [7 marks]

b. Find the determinant, the characteristic equation   and the Eigen values   of the matrix


    Hence find   using Cayley Hamilton theorem 	                   [7 marks]



c. Discuss the consistency of the following system of equations using row reduction method hence solve it if found consistent.					       [6 marks]
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