

6 long questions from HKCEE 
	1. 
	Siu Ming wants to write a program which:

· asks the user to input a sequence of marks;

· outputs the maximum mark of the sequence.

Siu Ming uses the following method for writing the program:

Ask the user to input the number of marks in the sequence.

Accept the marks one by one.

Check if the marks are within the range 0-100 inclusive.

If a mark outside the range is input, display an error message and ask the user to input the mark again.

Output the maximum mark.

The program should produce the output below on the VDU. (In this output, all the information following the question marks is entered through the keyboard by user. All other items are output from the program.)

How many marks are there?4

Enter mark 1?23

Enter mark 2?121

Mark out of range!

Enter mark 2?12

Enter mark 3?-87

Mark out of range!

Enter mark 3?87

Enter mark 4?31

The maximum mark is 87

Siu Ming’s program is shown below:



	2. 
	Line Number
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18
	Program Statement

program SMing;

var K, Mark, Num, MaxMark: integer;

begin

  writeln(‘How many marks are there?’);

  read(Num);

  MaxMark:=100;

  for K:=1 to Num-1 do

    begin

      repeat

        write(‘Enter mark K?’);

        readln(Mark);

        if (Mark<0) and (Mark>100) then

          writeln(‘Mark out of range!’)

      until (Mark>0) and (Mark<100);

      if MaxMark>Mark then MaxMark:=Mark;

    end;

writeln(‘The maximum mark is ‘,MaxMark)

end.

	3. 
	However, there are several mistakes in the program. Fill in the following table to show the location of each mistake and its correction. 

(12 marks)
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	4. 
	Line Number

Corrected Statement

4

writeln ( write 

5

read ( readln
6

MaxMark:=100 ( MaxMark:=0
7

Num-1 ( Num
10

’Enter mark K?’ ( ‘Enter mark ‘, K, ‘?’
12

and ( or
15 

MaxMark>Mark ( MaxMark<Mark


	5. 
	In a computer club, each member has a membership card with a card number consisting of 5 digits. The rightmost digit of each membership card number is a check digit such that the sum of all five digits is divisible by 10. For example, the number 12340 is a valid membership card number.

The algorithm below checks whether a membership card number is valid or not.



	6. 
	Step 1. 

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.
	Declare MNUM, X, Y, SUM, CNT to be integer variables.

Read in a membership card number and store it into MNUM.\

Assign the value of MNUM to X.

Assign 0 to SUM.

Assign 1 to CNT.

As long as CNT is less than 6, repeat Steps 7 to 10:

Assign the valve (X div 10)*10 to Y.

Assign the value (SUM + X – Y) to SUM.

Assign the value of (Y div 10) to X.

Increase the value of CNT by 1.

If SUM is divisible by 10, then display ‘VALID NUMBER’, else display ‘INVALID NUMBER’.

	7. 
	Convert the algorithm into a Pascal program.

(13 marks)
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 ANSWER: 
program Card;

var MNUM, X, Y, SUM, CNT : integer;

begin

  readln(MNUM);

  X:=MNUM;

  SUM:=0;

  CNT:=1;

  while CNT < 6 do

    begin
      Y:=(X div 10)*10;

      SUM:=SUM+X-Y;

      X:=Y div 10;

      CNT:=CNT+1;

    end;

  if (SUM mod 10)=0
    then writeln(‘VALID NUMBER’);

    else writeln(‘INVALID NUMBER’)

end.



	8. 
	A power supply company uses a computer system to process customer accounts. Each customer has a meter that measures the amount of electricity consumed. At the end of each month, meter-reading officers will read customer meter readings and record them in log sheets. Computer operators input the data from the log sheets into the computer through keyboards. Customers’ bills are produced monthly. The following table shows the meter readings for three customers:

	9. 
	Customer number
	Actual meter reading
	Meter reading recorded by meter-reading officer
	Meter reading entered by computer operator

	10. 
	001
	56123
	56123
	56123

	11. 
	002
	1618
	1681
	1681

	12. 
	003
	26128
	26128
	6128

	13. 
	(a) According to the data processing cycle, describe the 5 stages that the power supply company uses to process customer accounts. Copy the following table in your answer book.
Stages
Descriptions
Collection of data

Meter-reading officers read customer meter readings.
Preparation of data

Meter-reading officers record the meter readings in log sheets.
Input of data

Computer operators input the data from the log sheets into the computer through keyboards.
Processing of data

The computer process the data and calculate the customers’ bill.
Output of information

The customers’ bills are printed out.


	14. 
	(b) Name the mode of operation that is suitable for producing electricity bills. Give ONE reason for your answer.                                                  (2 marks)
Batch processing is suitable for producing electricity bills. Since a large amount of data are involved and the response time is not so important, so batch processing is the best choice.
(c) (i) Briefly describe ONE method of verifying data entered by the computer operators.

Data items are typed into a computer by two different operators independently. If the outputs are the same, then the input data is accepted and used.
(ii) Explain whether the method suggested in (c)(i) can detect the error in the recording of customer 002’s meter reading. 

Because the error occurred due to the meter that used for measurement but not due to the operation of the computer, so it cannot be detected by using the method suggested in (c)(i).
(4 marks)
(d) Briefly describe ONE method of validating data entered by the computer operators

(4 marks)

Use range check to ensure that input data lie within a certain range. For example, if the customers’ bill is too small or too large, which exist a certain limit, an error message should be output. 
[1999 Computer II No.5]

	15. 
	A special-purpose monitor can display 10 lines. Each line can display 14 characters. Each displayed character is represented by one byte. For repeated characters, data is represented by 2 bytes and of the following form:

[image: image1]
The left-most bit of the first byte is 1 which denotes repeated character representation. The right-most 7 bits denote the number of times the character will repeat. The second byte represents the binary bit pattern of the character.
For example.

Bit pattern                Description
10010100  00111111        20 repeated ?

01100001                  character a 
(a) Write down the shortest bit pattern of 20 repeated A. (1 mark)

 [[The ASCII code of 20 is “0010100”, ∴ the first byte is ”10010100”
   the ASCII code of A is “01000001” ∴ the second byte is “01000001”]]
The bit pattern is “10010100 01000001”.

(b) What do the following bit patterns represent? (2 marks)

(i) 01000000 
   [[ ∵ the first bit is not 1, ∴the bit pattern is representing a character. ]]

The bit pattern represent ”＠”
(ii) 11111111  00111111
  [[the first byte represent 127, the second byte represent ‘?’ ]]

  The bit pattern represent 12 repeated ?.

(c) the monitor displays the following 10 lines of characters:
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Write down the shortest bit patterns that represent the above characters as shown on the monitor. Copy the following table in your answer book.

Row 

Bit patterns

1st line

10001110 01000001 [ 14 repeated A ]
2nd line to 10th line

01000100 [D] 01001111 [O] 01010011 [S] 11111011 00111111 [ 121 repeated ? ]
(5 marks) 
(d) Write down the shortest bit pattern that represents one screen of 140 repeated ?
(4 marks) 
   11111111 00111111 [ 127 repeated ? ] 10001101 00111111 [ 13 repeated ? ]

	16. 
	Paul has recently bought a microcomputer system with the following specifications :

Component

Description

Central Processing Unit (CPU)

200 MHz

Random Access Memory (RAM)

32 M

Read Only Memory (ROM)

Manufacturer supplied

Hard disk

4GB

Floppy Disk Drive

1.44 MB

Mouse

Standard

Modem

14.4 Kbps

Monitor

Colour

Keyboard

Standard

Printer

Colour inkjet

(Note : MHz and Kbps are units for measuring the speeds of the CPU and modem respectively.)

(a) The diagram below shows how CPU, Mouse and RAM are connected (the arrows shows the directions of the data flow) :



Copy the above diagram in your answer book. Complete the diagram in your answer book to show all the components are connected. (7 marks)


(b) If Paul wants to use the microcomputer system like a telephone (i.e. he can talk to his friends on the telephone using the microcomputer system), name two additional hardware items that have to be added to the system.                   
(2 marks)
He should add a speaker and a microphone.
(c) Paul finds that it takes a long time to transfer a graphic file from his friend’s computer to his own computer using the telephone line. Give two possible reasons why this is so. Suggest one way of upgrading the system so that the time for the file transfer would be shortened.                                           

(3 marks)
This may caused by large file size and low speed of modem. A higher speed of modem can be installed to solve this problem.
[1998 CS Paper1B No.1]



	17. 
	The declaration of a global array list and procedure P are given below:
var

  list: array[0..15] of integer;

procedure P(t: integer; f, e:integer; var r:integer);

var

  m: integer;

  flag: boolean;

begin

  flag := flase;

  while (not flag) and (f <= e) do

    begin

      m := (f + e) div 2;
      write(‘Before the Segment X, ‘);

      writeln(‘f = ‘, f, ‘ e= ’, e, ‘ m = ‘, m);

      
[image: image2]
      write(‘After the segment X, ‘);

      writeln(‘f = ‘, f, ‘ e= ’, e, ‘ m = ‘, m);

    end;

  if flag then

    r := m

  else

    r := -1

end;

(a) Suppose the the array variable list stores the following values:
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    The variable SearchResult is defined as integer. If the following statement is executed:
       P(36, 0, 15, SearchResult);
    write the output by completing the following:
    Before the Segment X, f = 0  e = 15  m = 7 

    After the Segment X, f = 0  e = 6  m = 7
    Before the Segment X, f = 0  e = 6  m = 3
    After the Segment X, f = 4  e = 6  m = 3
    Before the Segment X, f = 4  e = 6  m = 5
    After the Segment X, f = 4  e = 6  m = 5
(4 marks)

(b) Suppose the values in the array list are now in reverse order as follows:
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   (i)   Rewrite Segment X so that procedure P can handle the above array.
If list[m] = t then

   flag := true

else

   if list[m] > t then

     e := m + 1

   else 

     f := m - 1;

   (ii)   After the execution of the following statement:

           P(36, 0, 15, SearchResult);
         What is the value of SearchResult?
The valve is -1. [ Since the character ‘41’ is not present in the array]
(5 marks)

(c)  What is the algorithm used in procedure P?
It is binary search.
(1 mark)
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if list[m] = t then


  flag := true


else


  if list[m] > t then


    e := m-1


  else 


    f := m + 1;
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