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QUESTION 1

(a) Consider the signal  in the below Figure1(a).
[image: A graph of numbers and points
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Figure: 1(a)

(i) Find the Even signal    , and  the Odd Signal  from the above given signal 										 	[11 Marks]
(ii) Also, Prove that   + =  				   	[5 Marks]
(iii) If  then, find the value of 			   	[4 Marks]
SOLUTIONS
(i) We know that  can be written as 
 				[1 Mark]
	Therefore,  find the signal .
	 can be drawn as 
[image: A graph of a function
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											[3 Marks]
Therefore,  can be drawn as 
[image: A graph of a function
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[3 Marks]
Also, We know that  can be written as 
 			 	[1 Mark]
 can be drawn as 
[image: A graph of a function
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												[3 Marks]
(ii) Also, Prove that   + =  ----------(1)
We know that the Even and the Odd signals can be written as 
 --------(2)
 --------(3)
Adding (2) and (3),								[1 Mark]
 
 						[2 Marks]
 							[1 Mark]
Hence the proof. 

(iii) If  then, find the value of 	
From the above found  can be drawn as
[image: A graph of a function

Description automatically generated][1 Mark]
On applying  in the above diagram we get,
[image: A graph with numbers and lines
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[3 Marks]
QUESTION 2
(a) For functions given below.
I. 
II.           
Answer the Following
(i) Identify the Signal and provide the name of the function.		[4 Marks]
(ii) Illustrate  its graphical representation.					[6 Marks]
(b) Answer the following questions related to the rectangular pulse.
(i) Generate a rectangular pulse for x(t) with unit amplitude and a duration of 2 time units. 										[4 Marks]
(ii) Illustrate the time shift  and time variant representation for the function                .								[6 Marks]

    SOLUTIONS
(a) For functions given below.
I. 
II.           

(i) Identify the Signal and provide the name of the function.		
I. Signal: Discrete Time Signal.					[1 Mark]
Function: Unit impulse Function.					[1 Mark]
II. Signal : Continuous Time Signal.					[1 Mark]
Function: Unit Step Function.					[1 Mark]
(ii) Illustrate  its graphical representation.	
I. Unit Impulse				

[image: A line with dots and numbers

Description automatically generated]
											[3 Marks]
II. Unit Step
[image: A graph of a function
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									[3 Marks]
		
(b) Answer the following questions related to the rectangular pulse.
(i) Generate a rectangular pulse for x(t) with unit amplitude and a duration of 2 time units. 										[4 Marks]
[image: ]	
[4 Marks]
(ii) Illustrate the time shift  and time variant representation for the function                .								
Time Shift
[image: ]
[3 Marks]
Time Varient
[image: ]
										[3 Marks]




QUESTION 3

(a) Figure 3 below shows  a data transmission system with devices connected via several signal wires.
[image: A diagram of a device

Description automatically generated]
Figure 3(a) : A data transmission system
(i) Identify the transmission protocol shown above.					[2 Marks]
(ii) Classify this type of transmission method.						[2 Marks]
(iii) Explain briefly about the transmission method.					[6Marks]
(iv) Give the full name of the signals present and a brief explanation of their function.														[6 Marks]
(v) Give 2 examples of where this protocol might be used and provide a brief explanation of each of them.				. 						[4 Marks]
SOLUTION	S
(a) Figure  below shows  a data transmission system with devices connected via several signal wires.
(b) Identify the transmission protocol shown above.				
		-	The protocol is Inter- Integrated Circuits (I2C).				[2 Marks]
(ii) Classify this type of transmission method.		
· The transmission type is point to multipoint.				[ 2 Marks]
(iii) Explain  about this transmission method in detail.		
· I2C is commonly used for communication between integrated circuits on a circuit board or between different devices in various electronic systems.	
· Master-Slave Architecture: In I2C, there can be multiple master and slave devices on the same bus.
· The master initiates communication and generates the clock signal.
· Slaves respond to requests from the master. 
· The master addresses the specific slave device with which it wants to communicate.								[2 Marks]
· Data Transmission : Data is transmitted in a byte-wise fashion.
· Each byte is followed by an acknowledge bit, allowing the receiver to confirm successful reception.							[2 Marks]
· Start and Stop Conditions: Communication begins with start conditions and ends with stop conditions.
Start Conditions: High-to-low transition on SDA while SCL is high.	[1 Mark]
Stop Conditions: Low-to-high transition on SDA while SCL is high.	[1 Mark]
(iv) Give the full name of the signals present and a brief explanation of their function
The signal present are
· Serial Data  SDA 
· Serial clock  SCL 								[2 Marks]
· Serial Data  – this line is used to carry bi-directional data between the master and the slave.										[2 Marks]
· Serial clock -  This line is driven by the master and provides the timing clock for all operations.									[2 Marks]
(v) Give 2 examples of a device where use this transmission protocol is likely to be found.			
· Sensor Networks in IOT Devices
· For instance, in a smart home system, temperature sensors, humidity sensors, and motion sensors could be connected to a microcontroller or a central processing unit using the I2C protocol.				[2 Marks]
· Consumer Electronics.
· In soundbars or audio processing units, I2C can be used to facilitate communication between the main audio processing unit and various audio components like digital signal processors (DSPs), volume control ICs, or equalizer ICs.								[2 Marks]
QUESTION 4
(a) Answer the following regarding the  RS323 Transmission system.
(i) Draw a block representation of a RS232 transmission system.		[4 Marks]
(ii) Classify this type of transmission method.  					[2 Marks]
(iii) Explain briefly about the RS232 transmission method.			[6 Marks]
(iv) Give 2 examples of where this protocol might be used and provide a brief explanation of each of them.				. 					[4 Marks]
(v) Draw the data byte 0xA5 (hexadecimal A5) as transmitted by this protocol and specify its parts.										[4 Marks]
	SOLUTIONS
(i) Draw a block representation of a RS232 transmission system.	
[image: A black and white rectangles

Description automatically generated]
											[4 Marks]
(ii) Classify this type of transmission method.  		
· This is a point to point transmission protocol.				[2 Marks]
(iii) Explain briefly about the RS232 transmission method.
· Voltage Levels:	RS232 uses bipolar voltage levels to represent binary data. The voltage levels for logic "1" and "0" are defined as follows:
· Logic "1" (Mark): -3V to -15V (typically -12V).
· Logic "0" (Space): +3V to +15V (typically +12V).		[2 Marks]
· Data Transmission: Data is transmitted serially, one bit at a time, over a single wire. A common configuration is 8 data bits, 1 start bit, 1 stop bit.	[2 Marks]
· Asynchronous Communication: Both the transmitting and receiving devices must agree on a specific baud rate (bits per second) for successful communication since the communication is asynchronous.				[2 Marks]
(iv) Give 2 examples of where this protocol might be used and provide a brief explanation of each of them.				. 	
· Industrial Automation and Control Systems:
RS232 is commonly utilized in industrial settings for communication between programmable logic controllers (PLCs), human-machine interfaces (HMIs), and various control devices.							[2 Marks]
· Peripheral Connections
Older barcode scanners, receipt printers, or specialized laboratory equipment may use RS232 interfaces. Adapters or converters can be employed to bridge the communication gap between RS232 devices and modern computers. [2 Marks]
Any remote terminal that is not networked.

(v) Draw the data byte 0xA5 (hexadecimal A5) as transmitted by this protocol and specify its parts.	
[image: A screen shot of a graph
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											[4 Marks]
QUESTION 5
(a) Consider a UART communication scenario where the string "PRINT" is transmitted.
(i) Provide the binary representation of each ASCII character in the string. 
									[5 Marks]
(ii) Demonstrate how the UART data frame would be constructed for each
character by providing relevant diagram.				[15 Marks]
SOLUTIONS
(i) Provide the binary representation of each ASCII character in the string. 
									
	P	: Hex Value = 50 and the binary value is 01010000				[1 Mark]
	R	: Hex Value = 52 and the binary value is 01010010				[1 Mark]
	I	: Hex Value = 49 and the binary value is 01001001				[1 Mark]
	N	: Hex Value = 4E and the binary value is 01001110				[1 Mark]
	T	: Hex Value = 54 and the binary value is 01010100				[1 Mark]
(ii) Demonstrate how the UART data frame would be constructed for each
		character by providing relevant diagram.				
UART Data Frame for the character ‘P’
[image: ]
											[3 Marks]

UART Data Frame for the character ‘R’

												[image: ]													[3 Marks]
UART Data Frame for the character ‘I’
[image: ]
											[3 Marks]
UART Data Frame for the character ‘N’
[image: ]
											[3 Marks]

UART Data Frame for the character ‘T’
[image: ]

											[3 Marks]
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