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Answer TWO questions from section A and TWO questions from section B
oo All programs are to be written using C or C++

SECTION A

Q.L

(1) 5 marks
Write a program that accepts two floats (real numbers) from the keyboard, and then
repeatedly doubles the smaller of the two numbers, until it is larger than the other.

(ii) 10 marks

The force of gravity is different for each of the 9 planets in our solar system. For
example, on Mercury it is only 0.38 times as strong as on Earth. So if you weigh 100
pounds on Earth you weigh 38 pounds on Mercury. Write a program that allows you
to enter your Earth weight and your choice of planet to which you would like your
weight converted. Output should be your weight on the desired planet together with
the planet name. The relative forces of gravity are:

" Earth 1.00

Jupiter 2.65
Mars 0.69
Mercury 038
Neptune 1.23
Pluto 0.05
Saturn 1.17
Uranus 1.05
Venus 0.78
(iii) 5 marks

What would the output of the following section of code be?

int i, 3, k;
for (i=0; i<=2; ++i)
for (j=i; j<i*2; j++)
for (k=3j; k>0; k--)
printf ("$d+%d+%d = sd\n", i, j, k, i+j+k);
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Q.2.

(i) 6 marks
Write a program that accepts a non-negative integer, call it N, and then prints out the
first N lines of the following table:

1 2

3 4 5
6 7 8 9

10 11 12 13 14

15 16 17 18 19 20

(ii) 10 marks

Write a program that accepts 50 integers from the keyboard, and then identifies and
prints out the 10™ largest of these (i.e. the number that has exactly 9 numbers bigger
than it). Your program should net sort the entire list of numbers in order to do this.

(iii) 4 marks
Modify the program above so that it prints out the 10™ largest, 11% largest, and 12"
largest numbers.

Q.3.

(i) 5 marks
Write a program that calculates and prints the sum of the even integers from 2 to 40.

(i) 8 marks

Write a function called is_factor that receives two integers as arguments and returns
a number indicating whether the second number is a factor of the first. (Note: a factor
of a number is one that divides evenly into it). Write a program that takes in an integer
from the keyboard and then uses the is_factor function to list all of the factors of that
number.

(iii) 7 marks “
The Fibonacci series

o, 1,1, 2, 3, 5, 8, 13, 21,

begins with 0 and 1 and has the property that each subsequent Fibonacci number is the
sum of the previous two Fibonacci numbers. Write a program that prints out the first
100 Fibonacci numbers.



SECTION B

Q4.

(i) 5 marks

Describe the way in which C stores strings. If an array were defined that contained 25
strings each of which can store 40 characters how much storage would be required for
the array?

(ii) 5 marks

Write a function stringcompare that takes two strings as parameters and returns —1 if
the first one is less than the second one, zero if they are identical and 1 otherwise. DO
NOT use the strcmp function.

(iii) 5 marks
‘Describe the use of pointers in C. Include in your description definitions of the
functions malloc, calloc and free.

(iv) 5 marks
Examine the following program, and write down the exact output that it would give:

#include <stdio.h>
main ()
{
int x=18, y=6, *a, *b;
a=&y;
b=&x;
printf ("%d %d\n", *a, y);
*h=*a*x ;
*a=x+*b;
printf("%d %d\n", x, *a);

Q.5.

Q) [0marks |
Explain how C allows the user to enter “command line arguments”.

Illustrate your answer by writing a simple program that uses this approach to obtain
the names of two files. Ensure that your code checks that both file names have been

given.

(ii) 10 marks
Extend your program developed in (i) to create a program that copies files, e.g.

copy filel file2

would copy the contents of filel into file2.



Q.6.

(i) 5 marks
What are enumeration types and why can they be useful? Define an enumeration type
to represent the months in a year.

(i) 5 marks
Describe the use of typedef, highlighting the benefits it gives to the readability of
code. Illustrate your answer with an example.

(iii) 10 marks
Write a program that reads 10 integers from the keyboard and stores them in an array.
The elements of the array should then be sorted into ascending order.




