PROBLEM SOLVING AND PROGRAMMING: Questions and Answers


Question 1









[June 1993]

Write a pseudocode algorithm to read a set of positive integers (terminated by 0) and print their average as well as the largest of the set.

Suggested Response

count (0
sum (0
largest (0
INPUT number
WHILE number <> 0 DO

sum (sum + number

count (count + 1

IF number > largest THEN


largest (number

END IF

PRINT “Enter a positive integer, zero to end input”


INPUT number
END WHILE
average (sum / count
PRINT “Average is”, average; “Largest integer is”, largest
Question 2









[June 1993]

Write a pseudocode algorithm to print a conversion table from miles to kilometers.  The table ranges from 5 to 100 miles in steps of 5 (1 mile = 1.61 kilometers).

Suggested Response

PRINT “Miles………………….Kilometers”

miles (5
WHILE miles <=100 DO
PRINT miles, “……………………”, miles * 1.61


miles (miles + 5

END WHILE


Question 3









[June 1993]

Write a pseudocode algorithm to read a positive integer N followed by N integers.  For these N integers, the algorithm must count and print the number of zero and non-zero values.

Suggested Response

INPUT N

zeros (0

nonZeros (0

FOR count = 1 TO N DO

INPUT number

IF number = 0 THEN


zeros (zeros + 1


ELSE


nonZeros (nonZeros + 1


END IF
END FOR
PRINT “Number of zero values = ”, zeros
PRINT “Number of non-zero values = ”, nonZeros
Question 4









[June 1994]

(a)
Write an algorithm to interchange the values in 2 variables A & B.

(b)
Write an algorithm to read the names and ages of 10 people and print the name of the oldest person.  Assume that there are no persons of the same age.  Data is supplied in the following form: name, age, name, age, etc.

Suggested Response

(a)
C (A

A (B

B (C
(b)
oldestAge (0


FOR count = 1 TO 10 DO


READ name, age


IF age > oldestAge THEN



oldestAge (age



oldestPerson (name


END IF

END FOR

PRINT “The oldest person is “, oldestPerson
Question 5









[June 1994]

(a)
Write an algorithm to read an integer value for SCORE and print the appropriate grade based on the following:


SCORE


GRADE


80 or more

A

Less than 80 but 65 or more
B

Less than 65 but 50 or more
C


Less than 50

F

(b)
What is printed by the following algorithm when n = 5?


if (n = 1) or (n = 2) then



h = 1


else



f = 1



g = 1



for j = 1 to n – 2 do




h = f + g




f = g




g = h




print h



end for


endif


print f, g


stop

Suggested Response

(a)
READ score
IF score >= 80 THEN


PRINT “A”

ELSE IF score >= 65 THEN


PRINT “B”

ELSE IF score >=50 THEN


PRINT “C”

ELSE 


PRINT “F”

END IF

 (b)
The following is printed:



 


2, 3, 5, 3, 5


Note: Trace table used to determine the values printed by the algorithm
	j
	f
	g
	h

	-
	1
	1
	-

	1
	1
	2
	2

	2
	2
	3
	3

	3
	3
	5
	5


Printed for
h: 2, 3, 5

f, g: 3, 5

Question 6









[June 1995]

What is printed by the following algorithm?

SUM = 0


N = 20


WHILE N < 30 DO



SUM = SUM + N



PRINT N, SUM



N = N + 3


ENDWHILE

Suggested Response


The following is printed:



 

20, 20, 23, 43, 26, 69, 29, 98


Note: Trace table used to determine the values printed by the algorithm

	SUM
	N

	0
	20

	20
	23

	43
	26

	69
	29

	98
	32


Printed for

N, SUM: 20, 20, 23, 43, 26, 69, 29, 98

Question 7









[June 1995]

(a)
Define the following:

(i) Source Code

(ii) Object Code

(iii) Compiler

(b)
Draw a labeled diagram to illustrate the relationship between source code, object code and compiler.

(c)
Write a pseudocode algorithm to read in THREE numbers and print the highest and lowest number.

Suggested Response

(a)
(i)
Source Code is a written program using a programming language.

(ii) Object Code is the machine language version of a program produced by a compiler or interpreter.

(iii) Compiler is a program that converts or translates a high-level language program into machine code and saves the code to a file (the object program) for later execution.
(b)


(c)
Read num1, num2, num3

IF num1 = num2 AND num1 = num3 THEN


PRINT “Numbers are equal”


ENDIF
IF num1 > num2 THEN


highest (num1


lowest (num2

ELSE 


highest (num2


lowest (num1

ENDIF

IF num3 > highest THEN highest = num3

IF num3 < lowest THEN lowest = num3

PRINT “Highest number is “, highest

PRINT “Lowest number is “, lowest
Question 8









[June 1995]

The following data represents some sample score obtained by students in a test:

5,
4,
7,
10,
0,
6,
0,
1,
0,
9,
8,
999

999 is the dummy value which terminates the data.  Write a pseudocode algorithm to read any data in the above format, and print the number of students scoring 0 and the number scoring 10.

Suggested Response

score (0

zeroScore (0

tenScore (0

INPUT score
WHILE score <> 999 DO

IF score = 0 THEN


zeroScore (zeroScore + 1


END IF
IF score = 10 THEN


tenScore (tenScore + 1


END IF

INPUT score
END WHILE
PRINT “Number of students scoring zero: “, zeroScore
PRINT “Number of students scoring ten: “, tenScore
Question 9









[June 1996] 

(a)
Copy the following trace table in your answer booklet.

	X
	M
	Y
	Z

	4
	1
	
	

	
	
	2
	8

	4
	
	
	

	4
	
	
	



Complete the trace table for the following algorithm, given that the number 4 is the input value for X.


Read X


For M = 1 to X do



Y = X – M



Z = 5 * Y – M


End


Print Z

(b)
What is printed by the algorithm?

Suggested Response

(a)


	X
	M
	Y
	Z

	4
	1
	3
	14

	4
	2
	2
	8

	4
	3
	1
	2

	4
	4
	0
	-4


(b)
-4 
Question 10









[June 1996]
Write an algorithm to read ELEVEN numbers, find their average and print it.  The algorithm should also print the number of times the number 6 occurs in the data.  For example, given the input data:

8
4
6
9
6
5
6
10
7
0
16

The algorithm should print 7 as the average and 3 as the number of times 6 occurs.

Suggested Response

sum (0

average (0

sixCount (0

FOR count = 1 TO 11 DO

INPUT number

IF number = 6 THEN


sixCount (sixCount + 1


END IF

sum (sum + number
END FOR
average (sum / 11
PRINT “Average is: “, average
PRINT “Number of times six occurs: “, sixCount
Question 11









[June 1997]
What is printed by the following algorithm?

COUNT = 1
X = 2

WHILE COUNT < 26 DO


X = X + 2


PRINT COUNT, X


COUNT = COUNT + 5

ENDWHILE

Suggested Response


The following is printed:



 

1, 4, 6, 6, 11, 8, 16, 10, 21, 12

Note: Trace table used to determine the values printed by the algorithm

	COUNT
	X

	1
	2

	6
	4

	11
	6

	16
	8

	21
	10

	26
	12


Printed for

COUNT, X: 1, 4, 6, 6, 11, 8, 16, 10, 21, 12

Question 12









[June 1997]
(a)
Explain the difference between a high level language and a machine level language.

(b)
Explain the difference between an interpreter and a compiler.

(c)
Write a pseudocode algorithm to read any two numbers and print the lower value.

Suggested Response

(a)
A high level language is written using English-like statements and has to be converted to a form that can be understood by the machine before it can be executed while machine level language can be executed immediately as it is already in a binary code form that the machine understands.

(b)
An interpreter is a program that translates and immediately executes the source code of a high-level language program on a line by line basis, as distinct from a compiler that translates the entire source code into machine code for storage and subsequent execution.

(c)
READ num1, num2
IF num1 < num2 THEN


PRINT num1

ELSE 


PRINT num2

END IF

IF num1 = num2 THEN


PRINT “Numbers are equal”


END IF
Question 13









[June 1997]
The following data represents some sample data of the number of children in several families:


1
3
5
0
4
6
7


3
5
2
4
0
2
999

999 is the dummy value which terminates the data.  Write a pseudocode algorithm to read in any data in the above format, and print:

(a)
the number of families with no children; and

(b)
the largest number of children existing in any family.

Suggested Response

noChild (0

largestFamily (0

READ number
WHILE number <> 999 DO

IF number = 0 THEN


noChild (noChild + 1


END IF

IF number > largestFamily THEN


largestFamily (number

END IF

READ number
END WHILE
PRINT “Number of families with no children: “, noChild
PRINT “Largest number of children in a family: “, largestFamily
Question 14









[June 1998]

Write an algorithm to read in TWO numbers and print the higher value.

Suggested Response

READ num1, num2
IF num1 = num2 THEN

PRINT “Numbers are equal”

END IF
IF num1 > num2 THEN

PRINT num1
ELSE 

PRINT num2
END IF
Question 15









[June 1998]

(a)
Copy and complete the trace table below for the following algorithm.


X = 5


K = 10


SUM = 45


While SUM < 75 do



SUM = SUM + K



Print K



K = K + X


EndWhile


Print SUM


X
K
SUM


5
10





55



20


5


(b)
What is printed by the algorithm?

Suggested Response

(a)
X
K
SUM

5
10
45

5
15
55


5
20
70

5
25
90
(b)
The following is printed by the algorithm:

10, 15, 20, 90

Question 16









[June 1998]

Write a structured algorithm to read the names and scores of fifteen students in a class.  The algorithm must print the name of the students and his/her grade which is determined according to the grading scale below.
The algorithm must calculate and print the average score for the class.

GRADING SCALE

SCORE



GRADE
80 or more


A

65 or more but less than 80

B

50 or more but less than 65

C

Less than 50


F

Suggested Response

BEGIN

totalScore := 0;
FOR j := 1 TO 15 DO 

readln( name, score);
IF score >= 80 THEN


grade := “A”;

ELSE IF score >= 65 THEN


grade := “B”;
ELSE IF score >= 50 THEN


grade := “C”;
ELSE 


grade := “F”;
END
Print name, grade
totalScore = totalScore + score
Next j

average = totalScore / 15

Print “Class average is “, average
END.

Question 17









[June 1999]

(a)
Write an algorithm which prompts the user to enter the price of an item and which calculates and prints the new price after a discount of 12%.

(b)
Write an algorithm to read in TWO numbers into A and B.  The algorithm should store the smaller in A and the larger in B, and then print A and B.

Suggested Response

(a)
PRINT “Enter item price”

INPUT itemPrice

newPrice (itemPrice – (itemPrice * 0.12)


PRINT newPrice
(b)
READ A, B


IF A > B THEN


C (B


B (A



A (C


END IF

PRINT A, B

Question 18









[June 1999]

Programs are written with the general purpose of solving problems.  However, it is unlikely that a program will run completely error-free on the first attempt.  (A) The process whereby a program is checked to ensure that it does what it was designed for is important in the development of the program.  There are two main types of errors that can occur: (B) one type of error occurs when the programmer fails to properly think through the solution to the problem, and (C) the other occurs when the programmer does not adequately know the rules of the programming language.  It is good practice to perform a (D) manual trace on the program, using (E) appropriately selected input value, which checks each segment of the program.

State the proper technical term for EACH of the underlined phrases labeled A to E.


(5 marks)
Suggested Response

(A)
Testing
(B)
Logic errors
(C)
Syntax errors
(D)
Dry run (or Structured walkthrough)
(E)
Test data

Question 19









[June 1999]

(a)
DIFFERENCE = 0


Input A, B


If A <= B Then



DIFFERENCE = A – B


Else



DIFFERENCE = B – A


Endif


Print DIFFERENCE


What is printed by the algorithm above if the input values are the following?


(i)
20
30







(1 mark)

(ii)
100
100







(1 mark)

(iii)
50
10







(1 mark)
(b)
Write a structured algorithm to prompt the user to input two values which are then stored in A and B.  The algorithm must divide A by B and print the result.  The algorithm must keep prompting for the second number as long as the user enters 0 (zero) for the second number.






(7 marks)
Suggested Response

(a)
(i)
-10


(ii)
0


(iii)
-40


Note: Trace table used to determine the values printed by the algorithm

	
	A
	B
	Difference

	(i)
	20
	30
	0

	
	
	
	-10

	(ii)
	100
	100
	0

	
	
	
	0

	(iii)
	50
	10
	0

	
	
	
	-40


Printed for DIFFERENCE: 

-10

0
-40

(b)
(QBasic program)

PRINT “Enter two values”


INPUT A, B


DO WHILE B = 0



Input B


LOOP

RESULT = A/B


PRINT RESULT

Question 20









[June 1999]

(i)
Write a structured algorithm which prompts a user to enter an integer value which is then stored in a variable N.  The algorithm must then print each integer from 1 to N and its corresponding square.  Each output line must show the integer and its square.  You may assume that the user would enter a positive integer value.
(5 marks)
(ii)
Modify the algorithm in (i) to determine the sum of all the squares.  Print this sum if it is less than or equal to 1000.  Otherwise, print the following message:


THE SUM IS GREATER THAN ONE THOUSAND




(5 marks)

Suggested Response

(i)
(QBasic program)

Print “ENTER A POSITIVE INTEGER”


Input N


Print “NUMBER
SQUARE”


For i = 1 to N 



SQUARE = i * i


Print i, SQUARE


Next i
(ii)
Print “ENTER A POSITIVE INTEGER”


Input N 

Print “NUMBER
SQUARE”


SUM = 0


For i = 1 to N 



SQUARE = i * i


Print i, SQUARE



SUM = SUM + SQUARE


Next i

If SUM <=1000 then



Print “SUM IS ”, SUM


Else



Print “THE SUM IS GREATER THAN ONE THOUSAND”


End If
Question 21









[June 2000]
This question is based on the following extract:

Writing a program to solve a problem

Before writing a program in a (A) high level language, it is advisable to write an algorithm that solves the problem.  This algorithm can be written in (B) pseudocode and tested thoroughly for (C) logic errors.  First, you perform a (D) dry-run of the algorithm using a wide variety of test data to ensure that your algorithm works for all possible cases.  Next, convert your algorithm to the high-level language.  (E) Compile your program and correct any (F) syntax errors which you may have.  Run your program and use the same set of test data you used for the dry-run.  If you get the same results, your program is working correctly.

Explain the meanings of EACH of the underlined phrases labeled A to F.



(6 marks)
Suggested Response

(A)
high level language:
allows users to write in a familiar, more English-like notation, rather than numbers or abbreviations.
(B)
pseudocode:
a set of English-like statements used to specify the logic of an algorithm.

(C)
logic errors:
errors which occur because of incorrect reasoning in a program.

(D)
dry-run:

the execution of a program by hand using appropriate test data.

(E)
compile:
the process of converting from high-level language to machine language.  It also detects errors in the use of the language.

(F)
syntax errors:
errors which occur when the rules for forming statements in a program are violated.

Question 22









[June 2000]

(i)
State ONE advantage of a machine language over a high-level language.

(ii)
State TWO advantages of a high-level language over a machine language.

Suggested Response
(i)
Machine language can be directly executed by the computer whereas high level language has to be translated to machine language.


OR


A well-coded machine language program will run faster than the equivalent high-level language program.

(ii)
-  
It is easier to program using a high level language than machine language.

-  
The same program can run on a different make of computer, while a machine language program would have to be completely re-coded to run on a different make of computer.

Question 23









[June 2000]

(a)
Write an algorithm which reads three values, a, b and c and prints the largest of the three.

(b)
This part is based on the algorithm given below:


set A to 3


set B to 5


set SUM to 1


while A <= 50 do



A = A + B



B = B + A



SUM = SUM + B


endwhile


print SUM


stop


Using the algorithm above:


(i)
Copy and complete the trace table which follows.

	
A

B

SUM

	
3

5

   1

	

	



(ii)
State what is printed by the algorithm.
Suggested Response

(a)
READ a, b, c


IF a > b THEN


larger (a


ELSE


larger (b


END IF

IF c > larger THEN


larger (c


END IF

PRINT larger
(b)
(i)
 

	
A

B

SUM

	
3

5

   1

	
8

13

   14

	
21

34

   48


	
55

89

   137



(ii)
137 is printed

Question 24









[June 2000]
Write an algorithm to read a positive integer N and find the average of all even numbers between 1 and N inclusive.  Perform any necessary validation.

Suggested Response

READ N

IF N <= 0 THEN

PRINT “You must enter a positive number”

ELSE

sum (0


count (0


FOR j = 1 TO N DO


IF j % 2 = 0 THEN
sum (sum + j



count (count + 1


ENDIF

END FOR 

IF count = 0 THEN


PRINT “There are no even numbers between 1 and “, N


ELSE


PRINT “Average is “, sum/count


END IF
END IF
STOP
Question 25









[June 2000]

Write an algorithm to read the names of 10 items and their prices, and print the name of the item with the highest price.  Assume that no items have the same price.  Data is supplied in the form: item1, price1, item2, price2, etc.

Suggested Response

highPrice (0

FOR j = 1 TO 10 DO

READ item, price


IF price > highPrice THEN


highPrice (price



expensiveItem (item


END IF
END FOR
PRINT “Most expensive item: “, expensiveItem
Question 26









[June 2001]
(a)
Fortran was the first third generation language.  What are the features distinguishing the third-generation languages from the first and second generations?

(b)
Give the meaning of EACH of the following:

(i) Logic error

(ii) Test data

(iii) Source code

(iv) Variable

Suggested Response

(a)
Ability to write a sequence of operations using English-like syntax.


Ability to refer to variables in the natural state, rather than registers and locations within the computer.


Ability to use the same written program on different machines.

(b)
(i)
Logic error – Error in how the algorithm goes about solving the problem

(ii) Test data – Input data testing the system response to a range of inputs, including critical situations.

(iii) Source code – Human-readable text version of a program in a high-level language.

(iv) Variable – A symbolic representation of an element whose value can be assigned and changed.

Question 27









[June 2001]
Consider the following:


INPUT X, Y, Z


Y = X + Y


X = X – Y


Y = X + Y


IF X > Y THEN



Z = X – Y – Z


ELSE


Z = X + Y + Z


ENDIF


PRINT X, Y, Z

What is printed by the algorithm if the input is:

(a)
1, 1, 1?

(b)
1, 2, 3?

(c)
-1, 1, 1?

(d)
-2, 1, 2?

Suggested Response


(a)
-1, 1, 1

(b)
-2, 1, 2

(c)
-1, -1, -1

(d)
-3, -4, -1

Note: Trace table used to determine the values printed by the algorithm

	
	X
	Y
	Z

	(a)
	1
	1
	1

	
	-1
	2
	

	
	
	1
	

	
	
	
	1

	(b)
	1
	2
	3

	
	-2
	3
	

	
	
	1
	

	
	
	
	2

	(c)
	-1
	1
	1

	
	-1
	0
	

	
	
	-1
	

	
	
	
	-1

	(d)
	-2
	1
	2

	
	-3
	-1
	

	
	
	-4
	

	
	
	
	-1


Printed for X, Y, Z: 

-1, 1, 1

-2, 1, 2

-1, -1, -1

-3, -4, -1

Question 28









[June 2001]

A certain account at a bank earns compound interest on a yearly basis, and has no deposits or withdrawals.  The balance after a year has passed is given by the formula:
The Year’s Balance = Last Year’s Balance * (1 + Interest Rate), where Interest Rate is given as a decimal fraction.  (For example, 25% must be entered as 0.25)

Write a structured algorithm to do the following:

(a)
Request the user to provide the interest rate as a decimal, the number of years to compute interest for, and the starting balance.

(b)
Read in the interest rate, R, and the value, N, which is the number of years to compute interest for.

(c)
Read in the starting balance.

(d)
Compute and display the balance, including the interest, after N years have passed.

Suggested Response
(QBasic program)

PRINT “Enter the Interest Rate as a decimal fraction”

INPUT R

PRINT “Enter the number of years”

INPUT N

PRINT “Enter the starting balance”

INPUT BALANCE

FOR j = 1 to N 

   
BALANCE = BALANCE * (1 + R)

NEXT j
PRINT “The balance will be”, BALANCE, “after”, N, “years at an interest rate of”, R 
Question 29








     [June 2002 – Specimen]

Write an algorithm, using pseudocode, to read in two integers and print the value of the larger integer.
(5 marks)

Suggested Response

INPUT X

INPUT Y

IF X > Y THEN


PRINT X, “is the larger number”

ELSE
PRINT Y, “is the larger number”

END IF

IF X = Y THEN


PRINT “Numbers are equal”

END IF

Question 30







 
    [June 2002 – Specimen]

Write a structured algorithm to find the sum of N integers, where the value of N is to be supplied by the user.  Each of the N integers is to be supplied by the user.







(7 marks)

Suggested Response
(QBasic program)

PRINT “HOW MANY NUMBERS ARE THERE”

INPUT N

SUM = 0

FOR j = 1 TO N


PRINT “NUMBER “; j

PRINT “ENTER A VALUE”


INPUT X


SUM = SUM + X

NEXT j
PRINT “THE SUM IS “; SUM

Question 31








     [June 2002 – Specimen]

Under a certain income tax system, taxation is computed according to the following:

	INCOME RANGE
	TAXATION

	Below $200,000
	No tax

	Between $200,000 and $400,000
	20% of the excess income above $200,000

	More than $400,000
	$40,000 plus 40% of the excess income above $400,000


Write a structured algorithm to read the names and incomes of fifteen people, and to compute their income taxes.  For each person, the algorithm must print the name of the person alongside their tax figure.


(12 marks)

Suggested Response

(QBasic program)

FOR i = 1 TO 15 

INPUT PERSONNAME$, INCOME


IF INCOME > 400000 THEN



TAX = 40000 + (0.4 * (INCOME – 400000))


ELSE IF INCOME > 200000 THEN



TAX = 0.2 * (INCOME – 200000)


ELSE

TAX = 0


END IF


BALANCE = INCOME – TAX


PRINT PERSONNAME$, INCOME, TAX, BALANCE

NEXT i
Question 32








     [June 2002 – Specimen]

(a)
Copy and complete the following trace table, for the algorithm given.  Note there are seven lines to be traced in the algorithm.








(5 marks)
	X
	Y
	Z

	1
	1
	1

	2
	
	

	
	
	


The algorithm:



X = 1



Y = 1



Z = 1



X = X + Y



Y = X * Y



Z = X + Y



X = X + Y



Y = X * Y



IF Z < X THEN X = Z



IF Z >= X THEN Y = X



PRINT X, Y, Z

(b)
What is finally printed by the algorithm?






(1 mark)

Suggested Response

	X
	Y
	Z

	1
	1
	1

	2
	2
	4

	4
	8
	

	
	4
	


 (a)

(b)
4, 4, 4
Question 33









[June 2002]

Write an algorithm or program to read in two numbers and find the average of the numbers.

Suggested Response

average (0

READ num1, num2
average ((num1 + num2) / 2

PRINT average
Question 34









[June 2002]

Write a program to read the names and prices of 100 items, and print the names of those items with price being less than fifty dollars.

Suggested Response

(QBasic program)

For j = 1 to 100 


Input itemName$, price


If price < 50 then



Print itemName$

EndIf

Next j

Question 35









[June 2002]

A concert organizer wants to charge different entrance prices as follows:

Males over the age of fifteen pay $50.  Females over fifteen years old pay $40.  Females fifteen years old or younger must pay $20, males fifteen and under pay $30.  No person under 2 years old is allowed.  Write a program or algorithm to read the name, age and sex of EACH person, and for EACH person, to print out the name and entrance fee.  The program must stop when it encounters a person named “END”.
Suggested Response
PRINT “Enter NAME, AGE and SEX of person”

INPUT name, age, sex

WHILE name <> “END” DO

IF age > 15 AND sex = “Male” THEN


PRINT name, “$50”
ELSE

PRINT name, “$40”

END IF

IF age <= 15 AND age >= 2 AND sex = “Male” THEN


PRINT name, “$30”

ELSE

PRINT name, “$20”

END IF

IF age < 2 THEN


PRINT “Persons under 2 years old are not allowed”
END IF

PRINT “Enter NAME, AGE and SEX of person”

PRINT “Enter END for name to end input”

INPUT name, age, sex

END WHILE
Question 36









[June 2002]

(a)
Copy and complete the following trace table for the algorithm


X
Y
Z


1
2
3




4

The algorithm:



X = 1



Y = 2



Z = 3



Z = Z + X



X = Z – X



Y = Z + Y



Z = Y – Z



Y = Y – X – Z



PRINT X, Y, Z

(b)
What is finally printed by the algorithm?

Suggested Response
(a)

	X
	Y
	Z

	1
	2
	3

	3
	6
	4

	
	1
	2


(b)
3, 1, 2

Question 37









[June 2003]
Write one algorithm using pseudocode to the following sequence of tasks:

(a)
Read in the values of two numbers.

(b)
Find the product of the two numbers.

(c)
Find the sum of the two numbers.

(d)
Check whether the product is bigger than the sum.

If the product is bigger, it must print a message to say so, and if the product is not bigger it must print a message saying that the product is not bigger.






(7 marks)

Suggested Response

READ num1, num2
product (num1 * num2
sum (num1 + num2
IF product > sum THEN

PRINT “Product is bigger”

ELSE

PRINT “Product is smaller”
END IF
Question 38









[June 2003]

Write an algorithm to find the sum of M numbers where the user supplies the value of M and types in the numbers, in response to the prompts generated by the program.






(7 marks)
Suggested Response

sum (0

PRINT “How many numbers?”

INPUT M

FOR COUNT = 1 TO M DO

PRINT “Enter number ”, count

INPUT number

sum (sum + number
END FOR
Question 39









[June 2003]

Consider the following routine:


INPUT X, Y


Z = X*X + Y*Y


PRINT “The sum of square is”; Z

For EACH of the first two lines of code, write a comment to indicate what the code does.


(2 marks)

Suggested Response

Line 1:
User is required to enter two integer values which will be stored in the variables X and Y respectively.

Line 2:
The square of the values in X and Y will be added and the result will be stored in the variable Z.
Question 40









[June 2003]

(a)
How is object code obtained from source code?





(1 mark)

(b)
Briefly explain the difference between source code and object code.



(2 marks)

Suggested Response
(a)
Object code is obtained from source code using a translator program such as a compiler.

(b)
Source Code is a written program using a programming language while Object Code is the machine language program produced by a compiler.

Question 41









[June 2003]

Consider the following code:


INPUT A, B


DO



A = A + B



B = B - 1


LOOP WHILE B > 0


PRINT A, B

Using a trace table, or otherwise, determine the values printed in the final statement, when the input values of A and B are:

(a)
1, 2

(b)
3, 4






(3 marks)

Suggested Response


(a)
4, 0
(b)
13, 0

Note: Trace table used to determine the values printed by the algorithm

	
	A
	B

	(a)
	1
	2

	
	3
	1

	
	4
	0

	(b)
	3
	4

	
	7
	3

	
	10
	2

	
	12
	1

	
	13
	0


Printed for A, B: 

4, 0

13, 0
Question 42









[June 2003]

Write a program in BASIC, PASCAL or another specified language (NOT pseudocode), to do the following:

(i)
Announce (with a printed statement) that it will find the volumes of sets of boxes.

(ii)
Ask how many boxes there are.

(iii)
For EACH box, ask for the length, width, and height.

(iv)
Compute the volume of EACH box.


If the values of length, width and height are all greater than zero, then print the volume.

(v)
When finished with all the boxes, print the message: “Volumes have been found”.

(8 marks)

Suggested Response

(QBasic program)

Print “Finding the volumes of sets of boxes”

Print “How many boxes?”

Input N

For i = 1 to N


Print “Enter length, width and height of box”


Input Length, Width, Height


Print “Box…Volume”


If ((Length > 0) AND (Width > 0) AND (Height > 0)) then

Volume = Length * Width * Height

Print i; Volume


End If

Next i

Print “Volumes have been found”

Question 43









[June 2004]

Write pseudocode to calculate the cost of importing a car.  First a tax of 2% of the original cost of the car is added to the cost of the car to give a landing cost.  Then, if the car is 5 years or less a transportation tax of 15% of the original cost of the car is charged.  If the car is older than 5 years, the transportation tax is 20%.  The final cost of importing the car is calculated by adding the transportation tax to the landing cost.






(4 marks)

Suggested Response

landingCost (0

transportTax (0

importCost (0

PRINT “What is the original cost of the car?”
INPUT originalCost
landingCost (originalCost + (originalCost * 0.02)

PRINT “How old is the car?”

INPUT age
IF age >5 THEN

transportTax (originalCost * 0.2

ELSE

transportTax (originalCost * 0.15

ENDIF
importCost (landingCost + transportTax
Question 44









[June 2004]

(a)
Write a structured algorithm to perform the following:

-
Prompt the user to input two numbers and a character.  A choice of a character ‘A’ for Add, or ‘S’ for Subtract is to be used.


-
According to the character input, print out the sum, or difference of the two numbers.













(9 marks)

(b)
Modify the algorithm so that it keeps repeating until zero is entered for both numbers, and a space for the character.  Do not re-write the code.







(5 marks)

Suggested Response

(QBasic program)

(a)
Print “Enter two numbers”


Input A, B

Print “Enter ‘A’ to add or ‘S’ to subtract the numbers”

Input CHOICE$
If CHOICE$ = “A” then


SUM = A + B


Print SUM

End If
If CHOICE$ = “S” then


DIFFERENCE = A – B


Print DIFFERENCE

End If

(b)
Do 
Print “Enter two numbers,”



Input A, B



Print “Enter ‘A’ to add or ‘S’ to subtract the numbers”

Input CHOICE$
If CHOICE$ = “A” then



SUM = A + B



Print SUM

End If

If CHOICE$ = “S” then



DIFFERENCE = A – B



Print DIFFERENCE

End If



Print “Enter ZERO for both numbers and a SPACE for choice, to end input”

Loop Until ((A = 0) AND (B = 0) AND (CHOICE$ = “ “))
Question 45









[June 2004]
(a)
What levels of programming languages are represented below:


(i)
R1:
110011


(ii)
R2:
SELECT NAME FROM LIST


(iii)
R3:
MUL 6, 2







(3 marks)

(b)
Give ONE advantage of using each of the following:


(i)
an interpreter


(ii)
a compiler







(4 marks)

Suggested Response

(a)
(i)
Machine-level language


(ii)
Fourth Generation Language (4GL)
(iii)
Second Generation or Assembly language
(b)
An interpreter:
It displays feedback immediately as it finds errors which the programmer can correct before the next line of code is translated.

A compiler:
It translates an entire program and stores the object code for subsequent execution.   
Question 46








[June 2004]

Consider the following pattern:

Example: A + B is equivalent to +AB

The pattern places the operator (+ in the example above) BEFORE its operands (the A and B).


Correct the following equations if necessary:

(i)
X/Y = / X / Y








(1 mark)

(ii)
A – (B*C) = - A * BC







(2 marks)

(iii)
(A*A*A) = A*AA








(2 marks)

Suggested Response

(i)
/XY
(ii)
No correction necessary

(iii)
*A*AA
Question 47








[June 2005]

Write an algorithm using pseudocode to do the following sequence of tasks:

(a)
Read in two values








(1 mark)

(b)
Multiply both values by the number 10 and add the results




(2 marks)

(c)
Square both values and add the squares





(2 marks)

(d)
Check if the answer to (b) is greater than the answer to (c)




(1 mark)

(e)
If the question c answer is greater, print a statement indicating that “The squares have won.”  If the question b answer is greater, print a statement indicating that “The Products have produced a win.”













(2 marks)

Suggested Response

READ value1, value2
sumOfProducts ((value1 * 10) + (value2 * 10)

sumOfSquares ((value1 * value1) + (value2 * value2)

IF sumOfProducts > sumOfSquares THEN

PRINT “The Products have produced a win”

ELSE

PRINT “The squares have won”

END IF
Question 48








[June 2005]

Use a structured language to code an algorithm that will find the sum and average of a collection of integers.

(a)
Allow the user to enter the quantity of values being used.




(1 mark)

(b)
Allow the user to input the values.






(2 marks)

(c)
Calculate the sum and the average.






(2 marks)

Suggested Response

(QBasic program)

SUM = 0

Print “Enter the quantity of values”
Input N

For j = 1 to N 


Print “Enter an integer value”

Input NUM

SUM = SUM +NUM

Next j

AVERAGE = SUM / N

Question 49








[June 2005]

(a)
Give ONE example of a high level language and explain how it is different from an assembly language.











(2 marks)

(b)
The following is a small program segment.  For EACH line, write a short comment explaining what the statement does.



For i = 1 to count




Print “Item No.”, i;



Next i 








(3 marks)

(c)
The following code uses the operator ‘%’ to find the remainder after one number has been divided by another (e.g. 5 % 4 = 1 and 12 % 5 = 2).  Use a trace table to show the output of the program.



For i = 1 to 3




If i % 3 = 0





Print A




Else





Print B






(2 marks)

Suggested Response

(a)
BASIC is a high-level language that was developed with the programmer in mind rather than the computer, i.e. the language is not as machine-dependent as Assembly language.  So once a program has been written in BASIC it can be used on different computers but Assembly language is machine-specific.  

OR

BASIC is a high-level language that uses English-like words to represent commands such as PRINT, GOTO and READ that are easy to remember and understand while Assembly language uses abbreviations, called mnemonics, such as EQU for equal and LDA for load.

OR


BASIC is a high-level language that uses English-like commands and arithmetic symbols such as + for addition and * for multiplication while Assembly language uses mnemonics such as A for addition and M for multiplication.

(b)
Line 1:
Indicates the number of times the statement in Line 2 will be executed; the counter being the variable i.


Line 2: 
Prints the words “Item No.” and the value of i each time the statement is executed in the loop.


Line 3:
Increments the value of i by 1.

(c)


	i
	Output

	1
	B

	2
	B

	3
	A


Question 50








[June 2005]

Develop a pseudocode and then translate the pseudocode to a structured language for the following sequence of steps.

(a)
Prompt the user for a value.  Announce that this value is a bid being placed on a valuable artifact – a 1751 antique watch.









(2 marks)

(b)
Accept the value.








(2 marks)

(c)
Compare the value received from the user with the minimum price of the item – a value that you have as a part of your program (antique watch – 7,000).






(2 marks)

(d)
Indicate to the user if his bid has been successful (if the bid is higher than the minimum it is a successful bid).  If the bid is not successful indicate that also.






(4 marks)

Suggested Response
(Pseudocode)

antiqWatch (7000

OUTPUT “Please enter a value”
INPUT bid
OUTPUT “You just placed a bid on a valuable artifact – a 1751 antique watch”
IF bid > antiqWatch THEN

OUTPUT “Your bid was successful”

ELSE

OUTPUT “Sorry! Your bid was not successful”

END IF
(QBasic program)

ANTIQWATCH = 7000

Print “Please enter a value”

Input BID&
Print “You just placed a bid on a valuable artifact – a 1751 antique watch”

If BID& > ANTIQWATCH then


Print “Your bid was successful”

Else


Print “Sorry! Your bid was not successful”

End If

Question 51








[June 2006]

Explain the difference between EACH of the following pairs of terms:

(a)
Machine language and high level language

(b)
Second generation and fourth generation languages

(c)
Pseudocode and trace table

(d)
Input and output








(8 marks)

Suggested Response 

(a)
Machine language is a low-level language that consists entirely of numbers, while a high level language consists of English-like words representing commands.

OR


Machine language does not require translation to be executed by a computer as it is already in a form that is understood by a computer, while a high level language must be translated using a compiler or interpreter before it can be understood and eventually executed by a computer.


OR


A program written in machine language is dependent on a specific type of computer, while a program written in a high level language is independent of a specific type of computer.

OR

A program in machine language can only be used on a computer that it was written for, while a program in high level language can be used on most types of computers.
(b)
Second generation languages are programming languages that use mnemonics, letters or abbreviated names, to represent commands within a standalone program, while fourth generation languages (4GLs) are programming languages that are very close to human language but are mainly used to access databases.  
(c)
Pseudocode is a set of English-like statements that is used to write the outline or steps of a program in the form of an algorithm, while a trace table is used to track the logical flow or sequence of an algorithm to ensure that it produces the correct output based on a set of input values.

(d)
Input refers to the data that is entered, read or already coded into a program to produce a desired result, while output refers to the result of the operations carried out on data within a program that is printed or written to the screen.

OR


Input is a statement that allows a user to enter data, or that reads data from a storage location in the computer, into a program while it is running, while output is a statement that displays or prints the result of operations on a set of data or the contents of a memory location represented by a variable.

Question 52








[June 2006]

Consider the following segment of code:


Read X, Y


While (X <> Y) DO



Print Y



Y = Y + 1


Print Y

(a)
Explain what is meant by:

(i) <>


(ii)
Y = Y + 1








(3 marks)

(b)
Write an example of a variable from the above segment of code.



(1 mark)

(c)
Use a trace table to determine the output of the code if X=4 and Y=2.  Use the headings


X
Y
Print Y.







(3 marks)

Suggested Response

(a)
(i)
Not equal to

(ii) Calculates and stores the result of Y + 1 in the variable Y

OR


Assigns a new value to Y as a result of calculating Y + 1

(b)
X

OR

Y

(c)


	X
	Y
	Print Y

	4
	2
	-

	4
	3
	2

	4
	4
	3

	
	
	4


Question 53








[June 2006]

Explain what is produced by EACH of the following:

(a)
Object code

(b)
Executing

(c)
Test data

(d)
Syntax error

(e)
Dry run

(f)
Debugging








(6 marks)

Suggested Response

(a)
Object code – an independent executable program.

(b)
Executing – an output from the automatic run of statements in a program sequence by a computer..

(c)
Test data – an example of the output (result) that is produced from operations on a set of data once a program is executed.

(d)
Syntax error – a halt in the running of a program, or unexpected termination, when the spelling and grammar of the programming language is incorrect.  
(e)
Dry run – the output of a logical trace of the algorithm of a program.
(f)
Debugging – an error-free program.

Question 54








[June 2006]

Write an algorithm to perform the following sequence of tasks:

(i)
Read a number NUM, and a letter LET

(ii)
Add 5 to the number NUM and place the result in ANS

(iii)
If LET is equal to ‘A’, then subtract 4 from the number NUM and place the result in ANS

(iv)
Print the results of NUM and LET.






(5 marks)

Suggested Response

READ NUM, LET
ANS (NUM + 5

IF LET = ‘A’ THEN

ANS (NUM – 4

END IF
PRINT NUM, LET

Question 55








[June 2006]

Copy the labels EX1, EX2, EX3 and EX4 on separate lines on your answer book.  Then, write the corresponding example, Name 1 to Name 4, which matches the appropriate label.

EX1:
IF weather = ‘SUNNY’ Then SMILE

EX2:
While (ANSWER=’Y’) Do



Print ‘Yes’

EX3:
hours > 12

EX4:
Grade = Grade + 5

Name1:
a logical operation

Name2:
an arithmetic operation
Name3:
conditional statement

Name4:
a loop









(4 marks)

Suggested Response

EX1:
Name3
EX2:
Name4

EX3:
Name1

EX4:
Name2
Question 56








[June 2007]

The three diagrams below represent three different generations of programming languages.
[image: image1.jpg]LOAD X
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Diagram 2

#inchude stdioh
main)
{ mt myage; myDOB.myID
pontf{"“Type you age, vour Date of Birth and your ID number™):
scanf{myage):
scanfimyDOB);
scanf{myID):

Printf{*n We are twins. I was bom on the same day and have the same age™)
Printf”'n We just need to have the same mothers™)

Diagram 3





(a)
Identify EACH generation







(3 marks)

(b)
State ONE advantage and ONE disadvantage of EACH generation.



(6 marks)

Suggested Response
(a)
Diagram 1:
Second Generation

Diagram 2:
First Generation


Diagram 3:
Third Generation

(b)
First Generation


Advantage:

· Fast when executing as program does not require translation as it is already written in machine code.



Disadvantage (any of the following):

· Difficult to write as codes have to be represented as zeroes and ones.

· It is easy for programmers to make mistakes due to the use of only zeroes and ones.

· It is time consuming to write.

· It is machine dependent as programs written for one type of computer cannot be used on another type of computer.


Second Generation




Advantage (any of the following):

· It uses mnemonics (short codes or abbreviations) to represent instructions.

· It is easy to write.




Disadvantage (any of the following):

· It is machine dependent as programs are written based on the operation of the computer.
· Programs require translation to machine-level language before it can be executed.


Third Generation




Advantage (any of the following):

· It is independent of the type of machine as it can be used on any computer.

· It is easy to write as instructions are written using English-like statements.




Disadvantage

· Programs require translation to machine-level language before it can be executed.

Question 57








[June 2007]

The following is a program segment written to perform a division and a multiplication.

(a)
Read the code carefully then state whether each line of the code represents ‘input’, ‘process’ or ‘output’.


Line 1
Writeln (“Enter the numerator and the denominator”);


Line 2
Read numerator


Line 3
Read denominator


Line 4
MyQuotient = numerator/denominator


Line 5
MyProduct = numerator * denominator





(5 marks)

(b)
Calculate MyQuotient and MyProduct if the numerator = 10 and the denominator = 2.

(2 marks)

Suggested Response
(a)
Line 1:
Output


Line 2:
Input


Line 3:
Input


Line 4:
Process


Line 5:
Process

(b)

	numerator
	denominator
	MyQuotient
	MyProduct

	-
	-
	-
	-

	10
	-
	-
	-

	10
	2
	-
	-

	10
	2
	5
	-

	10
	2
	5
	20



MyQuotient = 5

MyProduct = 20
Question 58








[June 2007]

Consider the following programming statements:

Total = 45

Temp = ‘T’

Total = Total + 90

(a)
Identify the variable(s).







(2 marks)

(b)
State the data type(s) of the variable(s).





(2 marks)

(c)
Calculate the result of Total.







(1 mark)

Suggested Response
(a)
Total and Temp

(b)
Total is Integer

Temp is Char


(c)

	Total

	45

	135



Total = 135
Question 59








[June 2007]

Write the result of the following segments of code given num = 10:
(a)
num = 10


If (num > 20)
then write ‘CXC”


else write “XCX”








(1 mark)
(b)
num = 10


count = 0


While (num < 13) do



Write num



num = num + 1



count = count + 1



Write count







(6 marks)

(c)
num = 10


For count = 1 to 2 do



Write num







(2 marks)

Suggested Response
(a)

	num
	Write

	10
	-

	
	XCX


(b)


	num
	count
	Write num
	Write

count

	10
	-
	-
	-

	10
	0
	-
	-

	11
	1
	10
	1

	12
	2
	11
	2

	13
	3
	12
	3


(c)


	num
	count
	Write

	10
	-
	-

	10
	1
	10

	10
	2
	10


.






























Source Code





Compiler





Object Code





Note:  “Write” is not a variable and is usually not included in constructing a trace table.  It is simply included to keep track of the values printed by the program or algorithm.
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