	SECTION A [20 Marks]
Answer all questions
	

	Question I
	[20]

	For each question, there are FOUR responses: A, B, C and D. Choose the corresponding letter of your response and CIRCLE it. If you change your answer, cross out the previous response clearly and circle your new answer. NO score will be awarded if you circle more than ONE letter.
	

	1. Which of these unsigned decimal numbers represents the binary value 10101011?
	

	A. AB
B. D5
C. 171
D. 213
	

	2. A digital system uses a circuit where the output becomes 1 only when every input signal is HIGH. During testing, one input is 0 and the output is 0. Which logic gate is most likely being used, and why does the output behave this way?
	

	A. AND gate, because all inputs must be 1 for output 1
B. OR gate, because any input can produce output 1
C. XOR gate, because it outputs 1 when inputs differ
D. NOT gate, because it inverts the input signal
	

	3. Which device connects multiple dissimilar networks together?
	

	A. Switch
B. Router
C. Gateway
D. Bridge
	

	4. Starting with the Application layer, which is the correct order of the TCP/IP stack?
	

	A. Application, Internet, Transport, Link
B. Application, Transport, Internet, Link
C. Application, Link, Transport, Internet
D. Application, Transport, Link, Internet
	

	5. How many octets are there in a MAC address?
	

	A. 12
B. 48
C. 24
D. 6
	

	6. Which of these is not a characteristic of Big Data?
	

	A. Volume
B. Variety
C. Veracity
D. Vitality

	

	7. Floating-point representation is used to represent
	

	A. Integers
B. Real numbers
C. Numbers and text characters
D. Sign and magnitude
	

	8. Identify the name of the processor scheduling algorithm which allocates the same size time slice to each operation.
	

	A. Multi-level feedback queues
B. Round Robin
C. First Come First Served
D. Shortest Job First
	

	9. State the purpose of a half adder.
	

	A. To subtract two binary digits and produce a difference and borrow
B. To add two binary digits and produce a sum and carry
C. To store half a byte of data
D. To compare two binary digits and produce a sign bit and an overflow bit
	

	10. Which of the following describes the purpose of a flip-flop?
	

	A. To perform binary addition
B. To store one bit of binary data
C. To convert analog signals into digital signals
D. To amplify electrical signals
	

	11. Which statement best describes entanglement in quantum computing?
	

	A. A qubit only stores the values 0 and 1 where one qubit is always the inverse of the other.
B. A qubit changes permanently into a normal binary bit before it is used.
C. A quantum computer runs several different programs at the same time.
D. Two or more qubits link so that the state of one is connected to the state of another.
	

	12. When does a CPU check for interrupts?
	

	A. At the start of each CPU clock cycle
B. At the end of each CPU clock cycle
C. It automatically identifies the interrupt as soon as it is generated
D. After the decode stage of each CPU clock cycle
	

	13. A Boolean function is given as:
F(A, B, C) = (¬A ∧ ¬B ∧ C) ∨ (¬A ∧ B ∧ C) ∨ (A ∧ ¬B ∧ C) ∨ (A ∧ B ∧ C)
Using Boolean algebra, what is the simplified expression?
	

	A. A
B. B
C. C
D. A ∧ B
	

	14. What is the name of the type of debugging where the programmer talks through their code with themselves to identify errors?
	

	A. Duck type debugging
B. Rubber duck debugging
C. Self-explanation debugging
D. Rubber ducking
	

	15. A number is represented using a mantissa and exponent. What would be the impact of increasing the size of the mantissa?
	

	A. Provide higher precision and higher range
B. Provide lower precision and higher range
C. Provide higher precision and lower range
D. Provide lower precision and lower range
	

	16. What does the measurement of a qubit do?
	

	A. Keeps it in superposition
B. Collapses it to 0 or 1
C. Increases its speed
D. Duplicates the qubit
	

	17. State the role of DHCP.
	

	A. To translate uniform resource locators into numerical IP addresses.
B. To automatically assign IP addresses and network configuration details to client devices.
C. To logically secure network switches and prevent unauthorised access.
D. To establish an encrypted connection for secure remote data transfer.
	

	18. Which of these is a transport layer protocol?
	

	A. FTP
B. HTTPS
C. SMTP
D. TCP
	

	19. An IPv6 address is usually written using which number system?
	

	A. Binary
B. Decimal
C. Hexadecimal
D. Octal
	

	20. Which OOP principle defines the ability of different objects to respond to the same method in different ways?
	

	A. Polymorphism
B. Inheritance
C. Encapsulation
D. Abstraction
	



	SECTION B [50 Marks]
Answer all questions 
	

	Question II
	

	1. State three examples of emerging technologies that are shaping society today.
	[3]

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	2. A linked list is a type of abstract data structure. State two items that are included in each node in a linked list.
	
[2]

	
	

	
	

	
	

	
	

	
	

	3. A computer stores real numbers using an 8-bit two’s complement mantissa and a 4-bit two’s complement exponent. Show the subtraction of the two floating-point binary numbers: 0.1010000  0011 – 0.1100000  0001. You should show your result in the same format. You must show your working. 
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	Question III
1. 
a. What is a character set? 
	


[1]

	
	

	
	

	b. State two advantages of Unicode over ASCII.
	[2]

	
	

	
	

	
	

	2. A school website developed using ASCII cannot correctly display Dzongkha and Chinese characters.
            Explain why Unicode (UTF-8) is important for international communication and compatibility.                                           
	

[3]

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	3. 
a. Compare fixed-point and floating-point representation.
	
[2]

	
	

	
	

	
	

	
	

	b. A space research organisation stores extremely large and very small values.
Evaluate why floating-point representation is more suitable in this situation.
	

[2]

	
	

	
	

	
	

	
	

	Question IV
	

	1. 
a. Compare client-server and peer-to-peer network architectures.
	
[2]

	
	

	
	

	
	

	
	

	b. State one advantage of client-server architecture. 
			[1]

	
	

	
	

	2. Explain the functions of any two specialised networking devices. 
	[3]

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	3. A school computer laboratory experiences slow internet connection during online learning.
a. Identify two factors that may affect network performance.                                                     
	


[2]

	
	

	
	

	
	

	
	

	
	

	b. Suggest one solution for each factor identified.                                                                     
	[2]

	
	

	
	

	
	

	Question V
	

	1. 
a. What is data encryption?                                                                                                         
	
[1]

	
	

	
	

	b. Name two modern encryption methods used in digital communication.                                 
	[2]

	
	

	
	

	
	

	
	

	
	

	
	

	2. Explain how organisations use policies and user education to reduce cybersecurity threats. 
	
[4]

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	3. Artificial intelligence is increasingly used in the workplace.
a. State one benefit and one ethical concern related to AI technologies.                                  
	
[2]

	
	

	
	

	
	

	
	

	
	

	
	

	b. Suggest two ways governments or organisations can address ethical concerns in AI systems.    
	

[2]

	
	

	
	

	
	

	
	

	
	

	Question VI
	[9]

	Bhutan Photo is a free website designed to use Artificial Intelligence (AI) to generate unique photographs from a text description given by the user. The AI learns by searching the internet randomly for millions of photographs and then matching these to a description of the photograph. The photographs include people, property, landscapes and objects.
	

	Discuss the legal and moral implications of this approach and what Bhutan Photo should consider.
	

	You should include the following in your answer:
	

	1. what is meant by AI
	

	2. the legal and moral implications of the learning approach described in the question
	

	3. a conclusion justifying if Bhutan Photo should use this approach or not.
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