Software Development Questions from Old Higher Syllabus


	Higher Exercises



	Data Types

	1
	What is meant by the type of a variable?



	2
	What is the difference between a simple and structured type?



	3
	What is an array?



	4
	Give an example of data which might usefully be stored in an array.



	
	

	Data Flow

	1
	What is the difference between a local variable and a global variable?



	2
	Why should global variables be used with care?



	3
	What is meant by the term data type?



	4
	Why can it be useful to declare variables (give two reasons)?



	5
	Explain two of the methods used to split a program into more manageable chunks.



	6
	What is a parameter, and why is it desirable to use parameters with subprograms?



	7
	What is the difference between a function and a procedure?



	
	

	Control Structures -SEQUENCE

	1
	Write an algorithm which displays a message asking for a number, gets a number from the keyboard and then displays the number on the monitor.



	2
	Write an algorithm which displays a message asking for your name, gets name from the keyboard and then displays it on the monitor.



	3
	Write an algorithm to add 2 numbers by: display a message asking for a number and get a number from the keyboard store it in number1, do this again to get the second number store it in number2 , then add the numbers together store the answer in a variable called answer and display answer on the monitor.



	4
	Write an algorithm to add 3 numbers by: display a message asking for a number and get a number from the keyboard, do this another twice to get the other numbers, then add the numbers together store the answer in a variable called answer and display answer on the monitor.



	5
	Write an algorithm which inputs 3 numbers from the keyboard and stores them in an array called numbers. The sum of the 3 numbers should be calculated, stored in a variable sum, then displayed on screen.



	
	

	Control Structures - SELECTION

	1
	Write an algorithm which will store the value 8 in a variable called secret_number, then ask for and get a number from the keyboard. If the number is less than secret_number, the message ‘Too Low’ should be displayed, if the number is greater than secret_number, the message ‘Too High’ should be displayed, and if the number is equal to secret_number then the message ‘You have found the secret number’ should be displayed.



	2
	Write an algorithm for a program which will store a word of your own choosing in password. The program should then display a message asking for, and getting a word from the keyboard. If the word is the same as password, then the message ‘The password is correct’ should be displayed else the message ‘The password is wrong’ should be displayed.



	3
	Write an algorithm which will accept a character entered at the keyboard. If the character is M or m then 1 should be added to a variable no_of_boys. If the character entered is F or f then 1 should be added to a variable no_of_girls.



	
	

	Control Structures - REPETITION

	1
	Write an algorithm for a program which will display a piece of text 100 times. Use a fixed loop in which the counter goes from 1 to 100.



	2
	Write an algorithm which will display a list of the even numbers from 2 to 20.



	3
	Write an algorithm using a REPEAT loop to repeat a section of program which will get a number, display the number and keep asking for more numbers until the number 0 is entered.


	4
	Write an algorithm, using a REPEAT loop, which will get a name, display the name and keep asking for more names until ‘STOP’ is the name entered.


	5
	Write an algorithm which sets a total to 0, then repeats a section of program which asks for numbers, one at a time, each to be added to the total, until 0 is entered.  When 0 is entered the program should finish by displaying the message ‘The total of the numbers is’ followed by the actual total.



	6
	Rewrite the algorithm for Question 1 using a different loop structure.



	7
	Rewrite the algorithm for Question 2 using a different loop structure.


	8
	Rewrite the algorithm for Question 3 using a different loop structure.



	9
	Rewrite the algorithm for Question 4 using a different loop structure.


	10
	Rewrite the algorithm for Question 5 using a different loop structure.



	
	

	Manipulating Data Structures 

	1
	Produce an algorithm to store 10 names of your choice in a string array and on the input of a number between 1 and 10 print out the name in that element of the array. The program should then loop back for another number or terminate when 0 is entered.



	2
	Write an algorithm to store the following numbers in an array then find and print out the largest number by scanning through the array. The numbers are 5, 8, 13, 12, 9, 2, 20, 19, 11, 8, 14, 25, 7, 1.


	3
	Rewrite Q2 to find and print out the smallest number.


	4
	Rewrite Q2 to find and print out the number of times the number 8 appears in the list of numbers.


	5
	For each of the example algorithms in the previous section, rewrite them using a different loop structure.


	6
	Produce an algorithm which will input up to 30 positive numbers then find and print out in an informative display:

· the average of the numbers

· the largest number

· the smallest number.

The program should then allow the user to enter a number likely to be in the list. It should then find and display the number of times it occurs in the list. This should be repeated until -1 is entered as a terminator to end the program.



	
	

	Additional Exercises

	1
	Write an algorithm which will print out the position of a letter of the alphabet, i.e. if ‘B’ or ‘b’ is entered then 2 should be printed out.



	2
	Write an algorithm which should input your name one letter at a time. It should then take each letter and code it using a simple calculation of your own choice.  The output of the coded name should be in lower case letters only in the following form:

4 letters 2 spaces 4 letters 2 spaces

until all the letters are used

Hint: Each letter should be stored in an array. Example of an simple code: find ASCII and add 5. What would you do with letters v, w, x, y and z?


	3
	Produce an algorithm which will, on the input of 28, 29, 30 or 31, print out the name(s) of the month(s) which have these numbers of days, or print out a message saying that there is no month with that number of days, if a value other than 28 to 31 is input.


	4
	Produce an algorithm which will, on the input of up to 3 characters, print out the appropriate name of the month. The program should be able to print out the month on the input of the first character if there is only one month which starts with that character.

Example: if ‘F’ is input then ‘February’ should be printed out, but if ‘M’ is the first character then the program should request more characters before it can print out the name of the month.


	5
	Write algorithms which will output the following patterns. You will need to make use of nested loops.
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	Higher Questions

	1
	Explain using your own words what a system analyst does?



	2
	The first step in the analysis process is to extract the client needs. What are the

next two steps?


	3
	Explain in your own words how a system analyst would ‘extract the client’s

need’.


	4
	What is a requirements specification ?


	5
	What are the five key questions in the fact finding process?


	6
	Why is ‘How?’ not one of the questions asked at the analysis stage?


	7
	Name the three main steps of the design stage.



	8
	What is a user interface?


	9
	A WIMP style interface uses a mouse as a pointer. State two advantages of this type of user interface over a command driven interface.

Can you think of any drawbacks to a WIMP user interface?


	10
	Launch your programming language and study its user interface using Rules 1 - 15. There is a sheet on page 35 to help you with this task.
a) Identify which rules your programming environment does not meet?

b) In the overall context of a programming language, does it matter that certain rules are not met? Give reasons.


	11
	Produce a structure chart for the following algorithms. Remember to look at

Outcome 2 page 5. The only other box you will need is a decision box and a

simple example is given below.

(a) Palindrome Problem                   

(b)  Quiz
instructions
instructions
repeat
repeat five times
fetch a word 

ask a question
reverse the word 

fetch the answer
if the word is not a palindrome 

if the answer is correct
print suitable message 

print congratulations message
until the word entered is a palindrome 

else 
print a closing message 

print error message


	12
	What is meant by a structured walkthrough using a structured listing?



	13
	What is the purpose of internal commentary?


	14
	State two examples of each of the following programming language types.

a) special purpose
b) general purpose
c) rapid application development.


	15
	What is meant by CASE tools?


	16
	You have to write a program which will produce the following output:

Name

John Smith

Test

A

B

C

Scored

8

6

5

Maximum Mark

0

10

10

Percentage

80

60

50

Identify the objects, data types and operations that would need to be dealt with.



	17
	An Arithmetic Tutor is to be developed for primary school children. The children are to be asked for simple arithmetic questions. Beside each question there will be boxes into which the children will enter their answers.

A child should be able to go back to a box and change an answer as often as he or she wishes. Each time a child enters an answer, the Arithmetic Tutor should indicate whether the answer is correct or wrong.


An example of

what the screen

might look like

after a child has 

entered answers 

to the first three

questions is 

shown. 

a) What operations would be required to decide whether to display ‘Correct’ or ‘Wrong’ when a child enters an answer?
b) It is suggested either a spreadsheet package or a high level language could be used to develop the Arithmetic Tutor. State one advantage of developing the Arithmetic Tutor on a spreadsheet package and one advantage of using a high level language.
c) (i) State two other facilities which a teacher may want the Tutor to provide. 

(ii) State whether you would use a spreadsheet or a high level language to develop the Tutor. Justify your decision with reference to the operations required to provide the facilities you identified in c) i).
(1994 Higher, 9 marks)



	18
	What percentage of the project resources will normally be used in testing?



	19
	What is the most likely source of errors in the software development process?


	20
	Give two examples of each of the following types of error:

a) Errors during the detailed design stage
b) Errors during the coding stage
c) Errors during translation


	21
	What is meant by iteration in the context of the software development process?


	22
	A program has been written which will allow a teacher to enter a student’s set of marks for four tests. I t will calculate the average of these tests which are each out of 50. Construct four sets of test data and explain why you have chosen each set of values.


	23
	What is the purpose of ‘Test cases’


	24
	What is the difference between procedure testing and module testing?


	25
	You have been asked to test a section of high level code which was written by another programmer.

The purpose of the code is to search for a given integer in an ordered list.

All the numbers in the list are integers in the range 0 to 100 inclusive. The list is in order and it is not empty.

If the integer value is present in the list, the output will be the position of its first occurrence within the list. If it is not present, a suitable message will be output.

a) State three sets of data which you would use to test the code. ( You should assume that the ordered list and the given integer are valid. )
b) For each set of test data, give reasons for your choice and state the expected output.

(1993 Higher, 6 marks)



	26
	One method of amending a program is to use a line editor. To change a line of a program you have to move the cursor to the line which is to be changed and copy the whole line to an editing area. Characters are then inserted or deleted as necessary. Finally the corrected line is inserted back into the program.  

Another method of amending a program is to use a screen editor. This provides facilities similar to those in a word processor.

a) State two word processing facilities which would be useful when editing a program.
b) Give two advantages a screen editor would have over a line editor.

(1993 Higher, 4 marks)


	27
	A friend offers you a ‘Beta’ version of the latest Web Browser. Why should you be reluctant to delete your current browser and replace it with this version?


	28
	Look up in a dictionary of Computing terms robust and reliable. Write out the definitions in your own words, making sure the difference between them is clear.


	29
	What is the purpose of the User Guide?



	30
	What is meant by an on-line help?


	31
	Why do you think most developers provide the documentation in electronic form?


	32
	What is the purpose of the Technical Guide?



	33
	What are criteria?



	34
	A company employs a software house to write a program for it. Before the program is written, an agreed specification is produced from the company’s problem description.

a) State a difference between a specification and a problem description.
b) After the program has been written, how would the specification be used by:

                         1)   the company?

                         2)   the software house?

(1995 Higher, 4 marks)


	35
	Three maintenance activities have been identified. Name them and explain what is meant by each activity.



	36
	What factors affect the maintainability of software?


	37
	 A module library can be useful when developing a computer solution to a problem. Why should a module library be documented precisely?

The maintenance of a program can take much more time and effort than its initial development.

1) Why might a program require maintenance?
2) Why is program maintenance time consuming?
3) Apart from documentation, state two methods that programmers use to aid maintainability. How do these methods help?

(1994 Higher, 7 marks)



	38
	A software company receives a problem description from a client. Based on this, the company will produce a formal specification.

a) Describe three aspects which the software company might discuss with the client in order to produce the formal specification.

b) A team of programmers will produce a program which meets the formal specification. They have to be able to describe the design of the various sections to each other. Describe how this might be done.

c) Give one reason why modular programming is common practice when a team of programmers is working on a large program.

(1992 Higher, 7 marks)


	39
	A programmer has a habit of using the names of show business stars for variables. Comment on how this practice affects programs in terms of their

1) readability,
2) portability, and
3) maintainablity.
Another programmer says that there is no need to test a program any further if it has run once without error. Comment on the effects of stopping the testing at this point for the program’s

1) correctness,

2) reliability, an

3) efficiency.

(1990 Higher, 6 marks)



	40
	A computer company has written an operating system which provides a library of pre-written routines for software developers to use. It has also drawn up detailed guidelines for software developers, so that all application packages designed to run on the operating system have a consistent human computer interface.
a) Describe two advantages that the adherence to detailed guidelines and use of library routines will bring to:

i. software developers;

ii. users.
b) One team of software developers writing application packages to run on this operating system announces that in future they will not be adhering so closely to the computer company’s guidelines.  Instead they will be writing application packages so that the human computer interface is consistent across a range of operating systems.
c) Describe one advantage and one disadvantage to users which will result from this decision.
(1992 Higher, 8 marks)
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Keep trying until all are correct. 





2 + 7 = 9 Correct


5 x 1 = 6 Wrong


4 - 2 = 3 Wrong


6 + 3 =
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