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Question 1 (10 marks)

X o

(a) Write a C program to print the numbers from 1 to 10 to the scree
should included the main() program, and the #include <stdio.h> stateme!
Remember to declare all variables. Variables can be float, double, int or c
The for loop has the syntax: for(i=a;i<b;i=i=1). Do not forget the semico
(;) at the end of each line. 1

(b) What is the purpose of the statement “#include <stdio.h>" in part (a).
does the compiler do on encountering this statement.

(c) What is meant by prototyping a function in C? Where in your code should yc¢
place the prototype for the function with respect to the main() function.

"
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(d) What is the difference between a 0 based computing language and a 1 based
language? Which starting value does C use? :

(e) What is the meaning of the NaN designation in the C language? What is the
purpose of including this designation in the C language?



Question 2 (8 marks)

You are given the following C program
when you run the program, it works. H
comments, and so you need to follow

work out what it does at each stag
questions that follow.

#include <stdio.h>

int addtwo(int a, int b); .
void printwarning(): e

int main()

{
int myint1=5;
int myint2=7;

int mysum;

printf(“the variable mysum = %d\n",mysum);
printwarning();

mysum=addtwo(myintl, myint2);

printf("sd + %d = %d\n",myintl,myint2,mysum) ;

return(e);

int addtwo(int a, int b)
: int result;
printf(“control to function addtwo\n");
result=a+b;
printf(“a=%d b=%d result = %d\n",a,b

return(result);

}

void printwarning()

printf("Perhaps you should

(b) What integer will be printed _;:
statement in line 13?



() Give the output that will be produced b
your exam hoole exactly s you would exp
the program Is i,

(d) Now give the outpiil (hat will be produced 1y
in your exam hook exactly as you would @
when the program (s rup,



(a) From geometric consideratio

sketch (or sketches] showing how Newton ""' >t
sketch the position of both x, and x;, and sho

(b)  Briefly state the main differences between the t
Newton’s method for finding the roots of an equat
robustness and time taken to converge. . "'F“M

()  Use pseudocode to write a program which uses the bis _
find the single root of the equation ik
x*=2x-2 5 -

on the interval 1 = x s 2, to a precision of +0.1. You should 0

in your program to explain what each section of the code d i

(d)



Question 4 (7 marks)
The table below shows experlmental measuré;ne

time x. Fit an approximating polynomial functlon i:o the data
steps below to make the fit. i

(a) Complete the following difference table. Make sure you 'c ; )
in your book, not on this exam paper!

X ' A A2 A3 A4 g
2

3 10

5 26 T

7 50

9 82

11 122

12 144

(b) What order polynomial would you consider the most appropriate to
the above data set? Why? '

(c) In the Gregory Newton equation to approximate a polynomial

y = f(x)=f(a)E= ~(x—A = () (e 1)A2+..

2! h?

()  Whatvalues for a and h should you use in this equa
(i)  Use the above equations to approximate the polyn




Question 5 (10 marks)

a) Explain in simple words, what is meant jf‘-' :
time-varying signal, y(t).

b) Sketch both the function and its Fourier transf )

Note that in partg (jii ) amd-(1v} you should in_ ud
numbers

i. A Gaussian function
ii. Asine wave at 50 Hz
iii. A cosine wave at 50 Hz

series of discrete measurements of y at time ¢, for which v
discrete Fourier transform (DFT).
.. Explain how the data should be spaced in tim
ii. Inwhat way or ways the DFT varies froma c

d)
a. What does FFT stand for?
b. What extra constraints need to be placed on the n
measured data points, N for this algorithm?



