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Q1. What is a variable and why are they important in writing programs?
“A variable is a container in a C program in which a data value can be stored inside the computer’s memory. The stored value can be referenced using the variable’s name. The programmer can choose any name for a variable providing it adheres to the naming convention.” [1] Variables are used to make programmes more understandable, it is good practice to use meaningful variable names as well. You can use multiple variables which have the same data type, they can be created in a single declaration by using a comma to separate them out. All statements within the C programme must end with a semi-colon terminator. 


Q2. Explain why the for-loop can also be referred to as a counting-loop and give an example of when you would use it. 
“A loop is a piece of code in a program that automatically repeats. In C programming there are three types of loop structure – for-loops, while-loops and do-loops. Perhaps the most common of these is the for-loop.” [2] 
The for-loop is also referred to as the counting loop as it allows the user to create a programme to ask a certain amount of questions. The for-loop is used for when the user knows how many times they want the programme to loop, for instance, you could create a programme that asks the user to enter 5 different numbers. The for-loop will then run, asking the user to enter 5 prices etc. once the fifth price has been entered then the programme will end. 
[image: ]
This for-loop allows the user to enter 5 prices and once all five prices have been entered then the programme will finish running. 
The alternative of the for-loop is a while loop, this loop is used for when the user doesn’t know how many times a question will need to be asked. An example of when the while loop would be used is in something like a ‘Guess my age’ programme, where the code will stop when the user enters the correct age, but if the wrong age is entered, the while loop will keep asking the question until the correct answer is entered, however long this may take.


Q3. Explain what an array is, what their features are, and give an example of when you would use one. 
“An array variable can store multiple items of data, unlike a regular variable that can only store a single item of data”. [3] The array code starts at 0, and stores the data in sequence order that are called array ‘elements’, normally starting at zero. So, the first element will be stored in array element zero, the second would be stored in array element two, the third in array element three, and so on until you reach the number of elements you have declared at the top of your code. 
There are a number of features of arrays one being that you can have 2dimensional arrays, these are also known as ‘Matrix’ and are used when you want to have more than one set of information stored in them, for example, a name and an extension number.




Exercise one
E1.1 
Identify the problem: 
a. Ask 3 questions with different variables (char, int and float)
b. User to enter their name (char variable)
c. Print answer on screen
d. User to enter their age (int variable)
e. Print answer on screen 
f. User to enter their height, in metres (float variable) 
g. Print answer on screen


E1.2
Annotated Code
#include <stdio.h>

void main()
{
	int myage; //declaring a variable
	float myheight; //declaring a variable
	char myname[16] = "Sarah";//declaring a variable

	printf("Hello, please could you tell me your name:\n");
	scanf("%s", myname); //prints a 

	printf("Great, now for the next question.\n\n", myname);

	printf("Please can you tell me your age?");
	scanf("%d", &myage);
	printf("Thank you %s, your age is %d.\n\n", myname, myage);

	printf("Final question, what is your height in meters? ");
	scanf("%f", &myheight);

	printf("Thank you %s, your height is %.2fm\n", myname, myheight);
}

E1.3 Testing
E1.3.1 Normal Values

[image: ]
Result: The code ran as expected, three questions for three different variables were asked and the used entered the answers. The answers were correctly presented and are shown above on screen. No errors occurred whilst the programme run. 


E1.3.2 Impossible Values – letters and numbers entered

[image: ]

Result: The programmed failed due to the wrong information being entered. The programme produced a negative output. 


Exercise Two 
E2.1
Identify the problem:
a. User enters the radius (float variable) 
b. User enters the height (float variable)
c. Loop used so user cannot enter amount greater than radius
d. User enters the base (float variable)
e. Loop used so user cannot enter amount greater than radius
f. Area of triangle calculated (base*height/2)
g. Shaded area calculated (circle – triangle) 






E2.2
Annotated Code

#include <stdio.h>

#define PI 3.142

void main()
{
	float radius, height = -1, base = -1;//set to minus one if you accidently press 0  
	float circle; 
	float triangle;
	float blue;

	printf("Please enter the radius:\n");
	scanf("%f", &radius); // variable telling me radius  

	circle = PI * (radius*radius);
	printf("Thank you, the area of the circle is %.2f\n\n", circle);

	while (height == -1)

	{
		printf("Please enter the height: ");
		scanf("%f", &height);

		if (height > radius)

		{
			height = -1;
			printf("That is too high, please enter again: ");
		}

	}
	while (base == -1)
	{
			printf("Please enter the base: ");
			scanf("%f", &base);

		if (base > height)

		{
			base = -1;
			printf("That is to high, please enter again: ");
		}

	}
	triangle = (base*height / 2);
	printf("The area of the triangle is %.2f\n\n", triangle);

	blue = circle - triangle;
	printf("The area of the circle minus the triangle is %.2fcm", blue);
}







E2.3
Testing
E2.3.1 Normal Values
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Result: The code ran as expected and produced the correct result. The user entered the amounts for the radius, height and base and then calculated it correctly giving the shaded area of the circle, minus the triangle. 


E2.3.2 Boundary Values – Inputting higher data

[image: ]

Result: The programme ran as expected and produced the correct answer, the user has tested the boundary by inputting a higher number than the radius causing the while loop to come into effect, asking the user to enter another amount as the one that they have entered is too high. The while loop has been used as the amount of times the user will need to enter an amount is unknown, therefore it will run until the answer entered is below the radius amount entered. 









E2.3.3 Impossible Values – Letters entered
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Result: The programme failed here as the user has entered letters instead of numbers for the radius, this is because the radius is a float variable, allowing the user to enter number including decimal numbers but not characters. The programme produced a long answer and then re-printed the next question 100+ times leaving the user to enter any details for the next question. 

Exercise Three 
E3.1 
Identify the problem: 
a. Create an array to input 5 amounts (loop variable) 
b. Add all 5 amounts entered
c. Add 20% VAT to total amount 
d. Display total amount plus VAT on screen

E3.2 Annotated Code

#include <stdio.h>

void main()
{
	float itemprice[5];//declare float array
	int i;//declare an integer array
	float total;
	float totalVAT;

	itemprice[0] = 0.00;
	itemprice[1] = 0.00;
	itemprice[2] = 0.00;
	itemprice[3] = 0.00;
	itemprice[4] = 0.00;

	for (i = 0; i < 5; i++)//for loop too add 5 prices
	{
		printf("Please enter the prices of five products in your shopping basket: \n");
		scanf("%f", &itemprice[i]); //allows user to enter five prices
	}

	total = (itemprice[0] + itemprice[1] + itemprice[2] + itemprice[3] + itemprice[4]);
	printf("Your basket total is: %.2f\n" ,total);//adds up basket total
	
	totalVAT = total*1.2;
	printf("Your total with VAT is now: %.2f\n", totalVAT);//adds VAT to the basket total

}
E3.3
Testing

E3.3.1 Normal Values 
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Result:  The programme ran as expected, it allowed the user to enter 5 different prices and then added the total. The programme then displayed the total with VAT. All results shown are correct. 


E3.3.2 Boundary Values (negative numbers)
[image: ]

Result: The programme ran as expected with negative numbers entered, the answer displayed was also a negative number. 

E3.3.3 Impossible Values – Letters entered
[image: ]

Result: The programme failed after the user entered letters as the answer in the second question. The programme revealed the rest of the questions without allowing the user to input any data, but the answer was correct using the information from the first question (£2.00). The total including VAT answer was correct as well. 


Exercise Four 
E4.1 
Identify the problem: 
a. 

E4.2 Annotated code
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void main()
{
	int myrand1;
	int myrand2;
	int myrand3;
	int low = 1;					//lowest of range
	int high = 5;					//highest of range
	int play = 0;

	int points = 0;

	srand(time(NULL));				//seed randomness

	while (play == 0)
	{
		myrand1 = rand() % (high - low + 1) + low;	//get random number
		myrand2 = rand() % (high - low + 1) + low;	//get random number
		myrand3 = rand() % (high - low + 1) + low;	//get random number

		printf("%d, %d, %d", myrand1, myrand2, myrand3);

		if (myrand1 == 5 && myrand2 == 5 && myrand3 ==5) //hits jackpot all 5’s 
		{
			points = points + 2000;
			printf("\nWell done, that's the JACKPOT!!\n\n");
			printf("%d points\n", points);

		}
		else if (myrand1 == 1 && myrand2 == 1 && myrand3 == 1) //all one’s
		{
			points = points + 20;
			printf("\nNot quite the jackpot, but you still get 20 points.\n");
			printf("%d points\n", points);
		}

		else if (myrand1 == 2 && myrand2 == 2 && myrand3 == 2) //all two’s
		{
			points = points + 20;
			printf("\n\Not quite the jackpot, but you still get 20 points.\n");
			printf("%d points\n", points);
		}
		else if (myrand1 == 3 && myrand2 == 3 && myrand3 == 3) //all three’s
		{
			points = points + 20;
			printf("\nNot quite the jackpot, but you still get 20 points.\n");
			printf("%d points\n", points);
		}
		else if (myrand1 == 4 && myrand2 == 4 && myrand3 == 4) //all four’s
		{
			points = points + 20;
			printf("\nNot quite the jackpot, but you still get 20 points.\n");
			printf("%d points\n", points);
		}

		else if (myrand1 == 5 && myrand2 == 5) //two five’s will give 100 points
		{
			points = points + 100;
			printf("\n\nNot quite the jackpot, but you still get 100 points.\n");
			printf("%d points\n", points);
		}

		else if (myrand1 == 5 && myrand3 == 5)
		{
			points = points + 100;
			printf("\n\nNot quite the jackpot, but you still get 100 points.\n");
			printf("%d points\n", points);
		}

		else if (myrand2 == 5 && myrand3 == 5)
		{
			points = points + 100;
			printf("\n\nNot quite the jackpot, but you still get 100 points.\n");
			printf("%d points\n", points);
		}
		else
		{
			printf("\n\nSorry, you didn't win. Try again soon\n");
		}

		printf("Would you like to spin again, 0 to continue, 1 ends the game\n");
		scanf("%d", &play);
		printf("\n\n\n");  //asks user to play again
	}
	
}
 
E4.3 
Testing 
E4.3.1 Normal Values
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Results: The programme ran as expected and gave the user the correct points for the outcome of their spins. The points added up with each spin. 




E4.3.2 Boundary Values – All values the same 
[image: ]
Result: The programme ran as expected and produced 3 of the same numbers giving the user the jackpot number and the choice to play again. 

E4.3.3 Impossible Values
[image: ]
[bookmark: _GoBack]Result: The programme failed as the user entered characters instead of numbers. This caused the programme to run without allowing the user to decide whether they still wanted to keep playing, it did not give the user the option to do this. 
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