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1 The following shows a Computer Architecture diagram.  

    

 

 

 

  

    

 (a) Complete the table below by filling in the missing words. Some of the labels 

have been done for you. Note: Acronyms are not allowed! 

 

    

  LABEL NAME 

A ARITHMETIC LOGIC UNIT 

B CONTROL UNIT 

C  

D RANDOM ACCESS MEMORY 

E  
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  LABEL NAME 

F  

G  

H  

X  

Y OUTPUT 
 

 

   [6] 

    

 (b) State two functions of the device labelled B.  

    

  ………………………………………………………………………………  

    

  ………………………………………………………………………………  

   [2] 

    

 (c) Approximately how many times larger (in terms of physical address space) is 

a 64 bit processor compared against a 32 bit processor? (working must be 

clearly shown.) 

 

    

  ………………………………………………………………………………  

    

  ………………………………………………………………………………  

    

  ………………………………………………………………………………  

   [2] 
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2 The Urban Redevelopment Authority (URA), Housing Development Board (HDB) 

and Government Technology Agency of Singapore (GovTech) collaborated to 

provide a public service using a mobile App for the purpose of administering vehicle 

parking. This App is used by motorists to pay for parking at paper coupon based 

public parking spaces. 

 

After the vehicle is parked, the motorist starts the mobile App and selects the name 

of the road and enters the estimated parking duration (in units of 30 minutes), 

followed by pressing the START button (the App reads in the time from the mobile 

phone’s clock). 

 

Prior to leaving the parking space, the motorist ends the parking session by pressing 

the END NOW button (the App reads in the time from the mobile phone’s clock). 

The App then calculates the monetary amount owed (based on the parking duration 

referenced against a parking rate table) and deducts the amount via a pre-arranged 

setting (i.e., from the motorist’s credit card).  

 

The amount will also be displayed on the screen.  

 

   

 State the inputs, output and processes involved with this mobile App:  

   

 Inputs:  

   

 i.   …………………………………………………………………………………  

   

 ii.  …………………………………………………………………………………  

   

 iii. …………………………………………………………………………………  

   

 iv. …………………………………………………………………………………. [2] 

   

 Output:  

   

 v.  ………………………………………………………………………………… [1] 

   

 Process:  

   

 vi. ………………………………………………………………………………….  

   

      ………………………………………………………………………………….  

   

      ………………………………………………………………………………….  

   

      ………………………………………………………………………………….  

  [2] 
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3 Study the following flowchart.  

    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 (a) Complete the trace table with the following inputs:   

    

  x = 3, y = 7 ; x = 12, y = 15 ;   

   

   

 

  

Y 

N 

N 

Y 

START 

INPUT  

x, y 

t = 0 

x odd? 

x = 0? 

OUTPU

T  

t 

STOP 

x = x – 1 

y = y 

t = t + y 

x = x // 2 

y = y + y 

t = t 



6 

 

 

  

x y t x odd? x = 0? OUTPUT 

3 7     

      

      

      

      

      

      

      

      

      

      

      

12 15     

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      
 

 

  [5] 

 (b) What does the flowchart do?  

    

  …………………………………………………………………………… [1] 

    

 (c) Write down two observations about this algorithm.  

    

  ……………………………………………………………………………  

    

  ……………………………………………………………………………  

  [2] 
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4 There are many data types supported in the Python Programming Language.    

   

 Define the String (str) data type:  

   

 i.  ………………………………………………………………………………… [1] 

   

 William wishes to create a string variable called ‘name’ initialized with the 

content ‘Alison’ . Demonstrate how this would be done in Python. 

 

   

 ii.  ..……………………………………………………………………………… [1] 

   

 What is Type casting?  

   

 iii. ………………………………………………………………..……………… [1] 

   

 What is a List?  

   

 iv. …………………………………………………..…………………………… [1] 

   

 A special situation arises when a List can be called an Array. Describe this special 

situation. 

 

   

 v.  ……………………………………………………….………………………  

   

      ……………………………………………………….……………………… [1] 
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5 Programming Languages can be classified as either compiler or interpreter types.  

   

 (a) What is a compiler?  

   

  ………………………………………………………………………………  

    

  ……………………………………………………………………………… [1] 

   

 (b) What is an interpreter?  

    

  ………………………………………………………………………………  

    

  ……………………………………………………………………………… [1] 

    

 Complete the table below concerning compiled vs interpreted programming 

languages. 

 

  

 Compilers  Interpreters 

Describe two 

Advantages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Describe two 

Disadvantages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

[8] 
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6 The following python function accepts as input a numerical grade and returns the 

corresponding letter grade. 

 

You are required to complete the table about Test Condition information. 

 

    
 def numtolet(n): 

    if type(n) != int: return 'INVALID NUMERICAL 

GRADE' 

 

    if n > 0 and n < 10: 

        if n == 1 or n == 2: return 'A' 

        elif n == 3 or n == 4: return 'B' 

        elif n == 5 or n == 6: return 'C' 

        elif n == 7: return 'D' 

        elif n == 8: return 'E' 

        elif n == 9: return 'F' 

    else: 

        return 'INVALID NUMERICAL GRADE' 

 

  

  

  

  

  

  

  

  

  

  

  

 Test Condition Information Table  

 Type of Test Condition Two examples of input test data 

  

  

  

 

 

   [6] 
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7 Data corruption and loss may be caused by a variety of factors. In all cases, 

making regular backups of data will help to prevent the loss of data in the event 

of data corruption. Complete the table below about causes of data loss or 

corruption. Describe one scenario leading to the cause of data loss or corruption 

and describe a relevant preventive measure that addresses the scenario you 

described. (note: Do not discuss making regular backups of data) 

 

  

Cause Scenario  Preventive measure 

Human 

error 

 

 

 

  

Power 

failure 

 

 

  

 

 

  

  

  

  

  

  

  

  

  

  

 [4] 

    

 Complete the following passage using the helping words provided.  

    

 offline divulge online weaker  

   

 report stronger intersected intercepted  

    

 Two-factor authentication has become increasingly important in banking as 

large amounts of money may be at risk as a result of authenticating a user 

wrongly. Most banks require two-factor authentication for their 

………………………… banking services. Two-factor authentication is 

………………………… than using only a password. It is important to keep the 

token in a secure location and to ………………………… a missing security 

token. An OTP can be ………………………… and used by an intruder during 

the transmission process. The secret algorithm used to generate the OTP could 

be weak or accidentally revealed leading to the intruder being able to generate 

OTPs without needing the security token.  

 

  

  

  

  

  

  

  

  

  

  

   [4] 
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8 Convert the Binary number 10010011 into a Hexadecimal number. Please show 

your working. 

 

   

 …………………………………………………………………………………….  

  [1] 

   

 In the 1950’s, when programmable computers first appeared, a typical computer 

program looked like this: [Sample 1] 

 

   

 

 

 

   

 However, programs could also appear like this: [Sample 2]  

   

 

 

 

   

 In the context of that era, State three reasons programmers chose to use the format 

shown in Sample 2. 

 

   

 ……………………………………………………………………………………  

   

 ……………………………………………………………………………………  

   

 ……………………………………………………………………………………  

  [2] 

   

 In our current day context, computer programmers typically use languages such as 

python to code computer programs: [Sample 3] 
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 Explain, in the context of current day software development, three reasons 

computer programmers choose to code in a high-level language vs machine 

language. 

 

   

   

 ……………………………………………………………………………………  

   

 ……………………………………………………………………………………  

   

 ……………………………………………………………………………………  

  [3] 

   

 Describe a situation where coding in machine language is preferable.  

   

 ……………………………………………………………………………………  

  [1] 
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9 A factory manufactures soap and has a system that monitors the manufacturing 

process. The system has three conditions to monitor: the acidity (A), the temperature 

(T) and the pressure (P). 

 

    

 The conditions for the system are:  

    

 Input Binary value Condition 

A 1 pH <= 7 

0 pH > 7 

T 1 Temperature < 50°C 

0 Temperature >= 50°C 

P 1 Pressure >= 75% 

0 Pressure < 75% 
 

 

    

 The system will sound an alarm (X) when certain conditions are detected. The alarm 

will sound when: 

 

    

  The pressure >= 75% and the temperature >= 50°C  

  or  

  The temperature < 50°C and the pH > 7  

    

    

 (a) Write down the Boolean statement for this problem:  

    

  X = ………………………………………………………………………… [1] 

    

    

 (b) Complete the Truth Table for this problem:  

    

  A T P X 

    

    

    

    

    

    

    

    
 

 

   [2] 
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 (c) Draw the logic circuit for the Soap Factory Problem Statement:  

  Additional condition: OR gate must be expressed in terms of NAND gates!  

    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

   

   [4] 
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10 The following spreadsheet table shows some sales data for raw ingredients.  

Notes: 

(a) Income = Sale Price * Units Sold 

(b) COGS (Cost of Goods Sold) = Cost Price * Units Sold 

(c) Profit = Income - COGS 

Answer the following questions based on this table. 

 

    

 

 
 

 

 (a) The most likely function used in cell D8 is:  

    

  ……………………………………………………………………………… [1] 

    

 (b) The most likely function used in cell H8 is:  

    

  ……………………………………………………………………………… [1] 

    

 (c) Write down the formula in cell H4:  

    

  ……………………………………………………………………………… [1] 

    

 (d) Write down the range of cells formatted with Currency, 2 Decimal Places.  

    

  ……………………………………………………………………………… [1] 
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11 A Computer Network can be organized as a Client-Server Network or as a Peer-

to-Peer Network. 

 

    

 (a) What is a client computer?  

    

  ……………………………………………………………………………  

    

  …………………………………………………………………………… [1] 

    

 (b) What is a server computer?  

    

  ……………………………………………………………………………  

    

  …………………………………………………………………………… [1] 

    

 (c) Why is there a difference between the client and server computers in 

terms of capacity and processing power? 

 

    

  ……………………………………………………………………………  

    

  …………………………………………………………………………… [1] 

    

 (d) What are three typical resources/services managed by a server?  

    

  ……………………………………………………………………………  

    

  ……………………………………………………………………………  

    

  …………………………………………………………………………… [3] 

    

 (e) Complete the following table comparing client-server vs peer-to-peer 

networks. 

 

   

Feature Client-server Peer-to-Peer 

Security 

 

 

 

  

Application 

(where can 

it be found) 

 

 

  

 

 

   

   

   

   

   

   

   

   

   

   

  [4] 

 

~ End of Paper ~ 


