
1 
 

 

KIRIRI WOMEN’S UNIVERSITY OF SCIENCE AND TECHNOLOGY 

UNIVERSITY EXAMINATIONS, 2023/2024 ACADEMIC YEAR  

SECOND YEAR, SECOND SEMESTER EXAMINATION 

FOR THE DEGREE OF BACHELOR OF SCIENCE  

(MATHEMATICS) 

 

  KMA 107 - INTRODUCTION TO NUMERICAL ANALYSIS  
       Date: 20th April 2023 

             Time: 4.00 – 6.00pm  

INSTRUCTIONS TO CANDIDATES 

ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 MARKS) 

 

a) i)   Convert the hexadecimal number (2B7.3D2)16 to Denary number system.  

             (3Marks) 

     ii)   Convert (11101111010000100100001)2 to hexadecimal number system. 

             (3Marks) 

b)  Convert (39.D8)16 to octal.         (4Marks) 

c) Given the following data, evaluate 𝑦 at 𝑥 = 0.6. 
 

x 0.1 0.3 0.5 0.7 0.9 1.1 1.3 

y 0.003 0.067 0.148 0.248 0.37 0.518 0.697 

             (4 Marks) 

d) Evaluate∫
𝑑𝑥

1+𝑥

1

0
 using Trapezoidal rule and ℎ = 0.2.      (4 Marks) 

e) Suppose that  𝑥 =
5

9
 and 𝑦 =

3

7
.Use five digit arithmetic to approximate 𝑝 + 𝑞 and determine the 

absolute  and relative errors using chopping method.                                                         (3 Marks)                                               

 

f)  Use bisection method to find the smallest positive root to the equation 𝑥3 − 𝑥 − 11 = 0  

             (5Marks) 

g)  Find the Newton-Gregory forward difference interpolating polynomial for the following data: 

x 0.1 0.2 0.3 0.4 0.5 

f(x) 1.40 1.56 1.76 2.00 2.28 

                   (4 Marks) 
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QUESTION TWO (20MARKS) 

 

a) Convert the following Octal numbers into their denary equivalent; 

(i) (1547.321)8                                                                                                                             (2 Marks) 

(ii) (2963.4𝑋12)12                                                                                                                        (2 Marks) 

(iii) (4𝐵5.2𝐴8)16                               (2 Marks) 

 

b) Convert the following numbers to the stated number system 

(i)         0.5234610 to duodecimal                                                                                          (3 Marks) 

(ii)        4592.653110 to octal form                                                                                        (2 Marks) 

             (𝑖𝑖𝑖)      2734.42610 to hexadecimal form                                                                              (3 Marks) 

(𝑖𝑣)      171.97610 to binary form                                                                                          (3 Marks) 

c) Convert (011110111001001000010010)2 to octal number system.                                (3 Marks) 

 

 

QUESTION THREE (20 MARKS) 

 

a) Perform five iterations of the bisection method to obtain the smallest positive root of the equation 

  

𝑓(𝑥) = 𝑥3 − 5𝑥 + 1 = 0                               (8Marks) 

 

b) Find the approximate value of 

 

𝐼 = ∫ 𝑠𝑖𝑛2𝑥𝑑𝑥
𝜋

0

 

       

Using      (i)       Trapezoidal rule 

 

               (ii)      Simpson’s 
1

3
− 𝑟𝑢𝑙𝑒 by dividing the range of integration into six equal parts. 

                                (12Marks) 

QUESTION FOUR (20MARKS) 

 

a) Prove the following relations 

 

(i) (1 + ∆)(1 − ∇) ≡ 1 

                    (4 Marks) 

(ii) (∆ − ∇) ≡ ∆∇. 
                    (4 Marks) 
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b) Evaluate the following: 

 

(i)           ∇2(𝑎𝑏𝑐𝑥)                                                                                                                              (3 Marks) 

 

(ii)         ∆2(2𝑥)                                                                                                                                   (3 Marks) 

 

c) Suppose that  𝑥 =
2

7
 and 𝑦 =

1

3
.   Use five digit chopping for calculating 

𝑥 + 𝑦 𝑎𝑛𝑑  𝑥 x 𝑦. 
                    (6 Marks) 

QUESTION FIVE  (20 MARKS) 

 

a) Consider the following table of values; 

 

𝑥 1 1.1 1.2 1.3 1.4 1.5 

𝑓(𝑥) 2 2.1 2.3 2.7 3.5 4.5 

 

Use Newton’s forward difference formula to estimate the value of 𝑓(1.35).                     (10 Marks) 

 

b) Obtain the polynomial for the following data: 

 

x 1.5 2.0 2.5 3.0 3.5 4.0 

f(x) 3.375 7 13.625 24 38.875 59 

                                                                                                                                                          (10 Marks) 
 


