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General Instructions

Answer all questions. ] ’
This is a closed book type examination.

Y ou can use non-programmable calculators.

Write all relevant intermediate steps when answering,

Answers should be in clear handwriting.

Do not use red color pens for answering questions.

o

Question 1:

a) Draw a diagram of the accumulator-based processor architecture and explain the
function of each component. ' [05 Marks]

b) Explain the step-by-step process of the fetch-execute cycle when executing a direct
addressing mode instruction and an indirect addressing mode instruction.
[04 Marks]

II. Assume you must perform an AND operation and store the result in memory. Referring to
the diagram you drew in Question 1 - I, a), write down the steps involved in the fetch and
execution process for this operation in an accumulator-based microprocessor.

[06 Marks]

I11. Draw the general instruction format and describe its components. [04 Marks]



IV. Consider an array of five positive integers: Arr[1 = {A, B, C, D, E}. You have to calculate

the average of the five elements in the array Arr{]. The first number starts from Arr{0].
Consider the following tasks,

a) Store each element of An{] in memory and choose appropriate memory locations
for the array elements.

b) Calculate the average, avg_Arr of the Arr[] and store it in the 0x80 memory location.

c) If Arr[0] = avg_Aurr, Store integer | in 0x90 memory location.

d) If Arr[0] < avg_Arr, Store integer 2 in 0x91 memory location.

e) If Arr{0] > avg_Aur, Store integer 3 in 0x92 memory location.

Draw a single flowchart to show the algorithm of the assembly program (accumulator-
based computer architecture) to perform the above given tasks in Question 1 - IV. Clearly
state if you made any assumptions. Important: Use the standard symbols / shapes to draw
the flowchart.

[13 Marks}

V. Write an assembly program for the algorithm described in Question 1 - IV, considering the

array Arr{] = {20, 6, 27, 34, 13}. Use the Instruction Set Architecture (ESA) provided in

Appendix A. [08 Marks]
Question 2:
I. Explain the Von Neumann architecture with the help of a diagram. {03Marks]
1. Convert the following binary numbers. Show the intermediate calculation steps.
a) Convert 101101.101 2to its decimal equivalent.
b) Convert 265.75 1oto its binary equivalent.
¢) Convert 110111110110101110011010 2 to its hexadecimal equivalent.
d) Convert 11110110101110001 2 to its octal equivalent,
[06 Marks]
L. Perform the following operations.
a) 1010.101 * 101
b) Use the 2’s complement method to perform the following calculation considering 8-bit
binary representation. 31 - 86 =2
¢) Convert the numbers A =74 and B = 38 into 8421 BCD format. Refer to Table 01
provided in Appendix A.
[07 Marks]
IV. Convert the number -187.7510 into IEEE 754 Single precision format. {04 Marks]



Question 3:

[. - Modulation and demodulation are very important in communication systems.
a) Briefly explain the terms modulation and demodulation. {02 marks]
b) State two reasons why modulation is necessary in communication systems.
[02 marks]
¢) Define amplitude modulation (AM). [02 marks]
d)} Discuss how variations in the modulation index affect the AM signal. [02 marks]
¢) Calculate the modulation index when the maximum peak-to-peak voitage of an AM
wave is 16 mV, and the minimum peak-to-peak voltage is 4 mV. [02 marks]
II. The frequency modulated signal is given as,
Vi (£) = 14 cos (8 x 108t + 10 5in(1000¢)cos (1000¢))
Find the following
a) Modulating Frequency
b) Carrier frequency
¢) Modulation Index
d) Frequency deviation
10 marks]
Question 4;
I.  The OSI mode! standardizes network functions across seven layers, enabling seamless
communication between systems.
Explain the seven layers of the OS] reference model, deseribing the main function of each
layer.
f04 marks]
II. A Research Lab plans to connect its network with its five affiliated research centers located

" in different regions. The number of hosts required in each center is as follows: Center A

(200), Center B (150), Center C (300), Center D (75), and Center E (25). The main IP block
assigned for these connections is 192.168.100.0/22.

Find the network address of the main IP block. {04 marks]
Determine the maximum number of usable hosts that can be accommodated within

the main IP block without subnetting. [02 marks]
Perform subnetting for the given network to meet the requirements of each center,
Calculate the network address, subnet mask, starting host address, ending host address,
and broadcast address for each subnet. State your assumptions used in the calculation.

[10marks]



Appendix A

DECIMAL | 8421 BCD | GRAY | BINARY
0 0000 0000 0000
1 0001 0001 0001
2 0610 0011 0010
3 0011 0010 0011
4 0100 0110 0100
5 0101 0111 0101
6 0110 0101 crio
7 0111 0100 0111
8§ 1000 1100 1000
9 1001 1101 1001
10 000t 0000 111 1010
11 0001 0001 1110 1011
12 0001 0010 1010 1100
13 0001 0011 1004 1101
14 0001 0100 1001 1110
15 0001 01061 1000 [111]

Table 01- Special Binary codes
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