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1.Write a Sorting Algorithm to sort “n” number always in O(nlogn) time

2.What are the main functionality of “priority Queue”? How to implement these
functions by using heap?

How to implement priority queue?

3.What is Race Condition? How to remove this?

4. Describe “Huffman’s” Algorithm.

5. How to convert a J-K Flip Flop to a T Flip Flop?

6. Explain Early Binding and Late Binding with example?

7. Explain Method overloading and Method overriding with example.

8. Write Pseudocode to implement Enqueue and Dequeue operation array of C.

9. What is Encapsulation, inheritance and Polymorphism?

10. What are the differences between Graph & Tree? What is Hamiltonian Graph?
11. Design a 4 bit binary adder using 1-Bit full adder circuit.

12. Distinguish between Latch and Flip Flop

13.What are the differences between CISC and RISC architecture?

14. Describe the architecture of Intel 8086 Microprocessor.

15.What are the differences between C++ and Java Programming Language?

16. How many permutations are possible from 26 Alphabet letters but they don’t
have match with car, dog and byte?

17. Explain how Parallel Processing does work?

18.What is interrupt Controller?

19.Write a Program of basic calculator operation function using switch statement
(+. -, *, /) using any language C/C++

20.Write down the differences between propositional logic and Predicative logic?
21.How can a optical mouse work?

22.Explain the functionality of a push down automata

23.How does protected memory Management work?

24.Make a binary search tree using following numbers :28/25/30/15/100/105
25.What is Big-O, Big-Omega, Big theta?

26.Explain NP-hard and NP complete with example.

27.What is minimum spanning tree?

28.Write down about Divide and conquer algorithm. What are the differences
between divide and conquer and dynamic programming?

29.Explain how to Bellman Ford Algorithm can identify a negative cycle of a graph.
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30.Describe agile Model

31.Explain each component of Unit testing Environment.

32.What are the reasons of failure of a Software Project?
33.Describe the disadvantages of prototype technique

35.Explain Banker’s Algorithm for Deadlock handling.

36.Explain primary key and foreign key

37.Explain Swapping & Memory protection system

38.Distinguish between paging & Segmentation

39.Explain Naive Bayasian Model with example.

40.Describe the procedure of Genetic Algorithm.

41.What are the DDL and DML?

42 .How hash indexing & B+ Tree indexing?

43.What is SQL? Write down two examples of SQL.

44 What is database normalization? Why 1NF,2NF,3NF and BCNF.
45.What is VPN? How it works?

46.What is Digital Signature? How public key and private key encryption does?
47.What are the differences between FDM and TDM?

48. How DNS does work?

Bangladesh Civil Service — 37th (ICT)
2 Date: 2017 Time: 3 Hours. Full marks: 200

1.(a) Distinguish between TCP and UDP.

(b)What is OSI model? Draw the diagram of OSI model.

(c) State the protocol of each layer.
2. (a) Difference between E-Commerce and M-commerce.

(b) What are barriers of E-Commerce?

(c) What is cryptography and public key infrastructure are important?
3. (a) How does dynamic memory allocation help in managing data.
4. (a) What is the difference between preemptive and non-preemptive scheduling.
(b) What is aging? Why it is used in OS?
5.(a) What is static IP? (b)Why do we need static private ip address and advantages
of it.
6. (a) What is object-oriented programming?

(b) How can we solve problem using abstraction?
7. (a) What are objects in C ++?

(b) How is a member function of a class?

8. (a) What is linear data structure?

(b) Why we use stack? Difference between array and linked list?

(c) What is merge sort and how it works?
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l.(a) Consider the following algebraic equation: Y = AB’CD’
+ABC’+A’BD+AB’CD. Draw the truth table that satisfies the above-mentioned
equation.
(b) Simplify the equation using K-map.
CD(00) |01 11 10

AB00) |0 1 3 2

01 4 5 7 6

11 12 13 15 14

10 8 9 11 10

Y = ABC’ + A’BD+AB’C

(c) Draw the circuit diagram for the simplified equation by using basic gates.
Calculate the number of basic gates required for implementing the simplified
circuit.

(d) Draw the circuit for simplified equation by using only NOR gate.

2. (a) Determine the nyquist sampling rate and the nyquist sampling interval for the
signal X(t) = sin(2100pit)

(b) What is modulation? Describe the pulse code modulation technique. State the
advantage and disadvantage of PCM.

3.(a) What is the block diagram of digital computer. describe each unit briefly.

(b) What is pipelining? How does pipeline implementation make faster instruction
execution?

(c)What are the steps that occur when an interrupt is processed.

4. A host IP address in a network is written as both 192.68.25.16/28 and 3FFE:85B:
IFIF: A9:1234.

(a) Which one is IPV4 address? How many bits are used for IPV6 address? How
does the above IPV6 address completely with the addressing scheme?

(b) How many subnets and hosts are to be supported by the above mentioned IPV4
address?

(c) Classify IPV4 address and IPV6 address.

1-3
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5.(a)What is structured programming? with example.

(b)Write a C program to store information using structures with dynamically
memory allocation?

(c)State the advantages of object-oriented programming (OOP) over structured
programming.

(d)Explain encapsulation and inheritance in details .

6.(a) A list of numbers 3,5,7,11,13,17 is stored in sequence. Which of the following
data structure will have the least data movement when the number 11 is removed
from the list? FIFO, QUEUE, HEAP, Linked list and stack, justify your answer.

(b). Suppose a circular array QUEUE has 6 memory locations.what are the values
of front and REAR after the following operation ?

(1) Initially QUEUE is empty .

(i1) A, C and D are added to the queue ;

(ii1) F is inserted.

(iv) Two letters are deleted;

(v) K, L and M are added to the queue;

(vi) Two letters are deleted and

(vii) R is added to the queue.

(b) What is operating system? Why do we need operating system?

(c) What is deadlock? Describe the way of detecting and protecting deadlock.

7. A full joint probability distribution for the Toothache, Cavity and catch world is
given below.

8. (a) Describe different techniques use the risk analysis of software development
explanation.

(b) Why are the following two overloaded functions inherently ambiguous?

int f(int a,int b= 5)

int f(int &a)

(c) What is database security? Describe different approaches to ensure database
security.
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5(F) Problem solving technique @3 el A= | Structured programming @32 object-oriented
programming @3 “1{pee f1H 1 ¢

() 1-D array Fo1J initialize T IW? IF6! FI*H-9 FISIF array SN pass FA0o AfE?2¢
(°) @3> C program f14a A1 @F 5-digit A5 I digit-aF @I =l FACo /11 93
program @3 flowchart SifF« | So

(7) Assembly language 1? @3 tIf*BreteT fergw | @36 Assembly language program ferg =t
s RRTE Q@1eT @ @eizpet fFiold Fa0o A1 ¢

2. (¥) (E)16 71a7d decimal, octal @3z binary F#l ferga | faafeiiie Hexadecimal sequence @3
7! 8fG 7T F 7R forgd | 6FC, 6FE,-----, ¢

(%) Boolean function SI? ft59 Boolean function- @WW{@W@ T4 @CS AE?
F=AB'C+ABC+AB'¢

(?) (+55)10 @3 2's complement 141 J-K flip-flop @32 clocked D-flip-flop @3 fid&reten
M1 ¢

(9) (A+B) V(not A) V (not C) @3 truth table fefa sz 1 ¢

(%) Two input multiplexer @< logic circuit ==« F<P« | Multiplexer @92 demultiplexer €
G TR | @

©. (¥F) Breadth-first search (BFS) «d2 Depth-first search (DFS) @3 *fida et o1y J Jt
44(94 problems @9 &<y BFS DFS @3 (A ©Ite? ¢

(%) Array @3 *IfSATS linked list IR ARG @ SR 61471 ¢

(+) @5 algorithm @3 time complexity @ <&l i« | & Quicksort €3 worst-case complexity
Q(n  2) TfwEeIE ford 1 @

(9) Sorted linked list @ ¥ Binary search apply F1 7@ fF1? S TSR FATF SHIZATHZ
e @A ¢

() T 2P (T @SS Binary tree @3 preorder traversal post order traversal @3 Wi IAGEH
deafg 432 abdecfg (€7 ATz | @ Binary tree 43 postorder traversal § 2? ¢

8.(F) Intel 8086 microprocessor @ block diagram =i$<| 8086 microprocessor €3

CafEyetet forgm | @
<) fyfeifi® 8086 program status word @3 i€ &1 1 ¢

E | Z | AC | P | cy
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() 8086 microprocessor € memory segmentation (& &t ? 16-bit microprocessor-4
20-bit physical address tsfd &1 “Mafs F? ¢

(%) Microprocessor addressing mode (& waIK? 8086 microprocessor €3 &«j SWIZdeRTR
immediate addressing mode @3? indexed addressing mode I F | Y

(%) Interrupt @3 TWzFemTR J1e%e! e | I processor @3 9IS 3-b GHz T ©t3 @3 time period
FSJE 7?8

A1B- 2
(FGR et &ted Ted )
AH-Ex8=500

¢ | (F) N-ITTF TGS ATSIHE &+ divide and conquer strategy 929 F@ Merge sort
Algorithm fe73= 1 ¢
(%) Feasible solution €32 Optimal solution «3 7<ea! e | @S5 graph @3 single-source
shortest path tefd 919 &=y greedy algorithm-5 o141
(o) ¥4 @S5 sum of subset problem @ n=4 w=w1,w2,3,4)=(11, 13, 24, 6) €432
m = 30 (e SR | W UF I ALY subset YT ([T T A (AN @F T | @3
problem &3 BT solution space tree (Id T €W answer mode ST e T | v
(=) fraferfs term tetz st foe:
Backtracking, NP, NP-Hard and NP complete problem. 8
(8) woIcaBe BB @ Deadlock €3 77get fie | @6 Deadlock situation (AR &5 @S5
5% diagram SEs T @ TSI A5 S | 8
Y| () Normalization S1? BCNF SHZTZ SITEG 5254 1@
(%) Functional dependency @3 %<&l = | 329 Armstrong's axioms property &teT o131 ¢
(=) fmferfe® Transaction ZTS inconsistency state 27T T (I AH) | ¢

| T1 | T2 |

read (a)

A:=A-5
read(A)
temp: = A*0.12
A:= A-temp
Write(A)
Write(B)

Write (A)

read(B)

B:= B+50

Write(B)

commit
B:=B + temp
Write(B)
commit
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q) GG software 2TF AR @35 software design F919 WITgetE fo1a 1 @

() Software testing F? NI term @R ANyt frgd: ¢

(i) Blackbox testing 8 Whitebox testing

(i) Verification @ Validation

91 (F) HTTP 932 DNS @3 7eet e | 4551 (@ mygov.bd @3 (SITNae (7% | @21ty DNS Freiq
I FE? ¢

(%) TCP ¢ UDP 2=l Transport layer protocol 3 Swizgel | 42 protocol Fiba “Ard&rete
ferge 19

(+1) fo@1= circuit switching @32 packet switching @3 2I&f® SCHAGA T+ | 9

(9) Network @3 topology @3 A<l e | @F(6 FITHIF #1719 F7Itw< &+ BUS topology @&t
LAN @3 foq o1& 5 | @

(&) Virus, worms @3¢ trojan horse & Wty AFrete f14 1 ¢

b I(F) Al @3 Agent F© 21 ¢ FF I 432 STV FIGLTAT o1 1€

(¥) Al @3 Adversarial search SWIRICRTR 1T T4 | ¢

%) Machine learning @ overfitting F? FeIta SN[ Machine learning @ overfitting 9ot
A2 ¢

(9) Supervised learning, unsupervised learning Supervised learning, @3g reinforcement
learning @3 <Ta! e | QRTET ARFER STo=Tetel F17? ¢

() Data communication @ Multiplexing F? TDM @32 FDM &3 STty 2Ndeyetet o | ¢

8oy fatiast
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R @1C: Wwy; FHifae sTra-8 qb1; ofiv-200
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S0
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21 ) TSI (ofF Fe10e Ft @RIT? FAB + CD + E J05<te o1 NAND (915 afegiom
JFEA 1Y

() oS 3x8 forFre Waz «IH 2x4 frFeR W W6 5x32 fEIFTR wFw F64 19

(1) F(A, B, C, D) - (0, 5, 6, 8, 13, 14) &fSg7« I« MUX 927 F¢4 19

91 (F) @ (SR 43R opol (STEfifs e Ft @RIN? ©B 73f5a May «i14Fy g1 o
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(7)) ©itTE ¢ 26T FIF9 F? Logical @32 physical BIGTRS fEIz A7 T4 15

¢ I(F) 96 BF1Bewa Lantency, Throughput @32 Availability I FF @RIT? &
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46th BCS Written
6 Computer Science
Subject Code: 971
Time: 4 hours
Full Marks: 200
[N.B. Answer all the questions. The figures in the right margin indicate full

marks]

Mention two basic differences between 'call by value' and 'call by Reference'. Write a
program in c/c++ Programming language to swap two integer values using 'call by
Reference'.

Consider the following code snippet in a C like Programming language —
inta=5,b=18,c=27,

a =b++ + ++c;

b=at+-c--;

c=at++b-;

What will be the output of a, b, and c after execution of the above statements? Explain
your answer.

What is polymorphism? Write a Java program to demonstrate the compile time and run
time polymorphisms.

What is Just in Time (JIT) compiler? How does it support machine independent
programming?
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2 (a) Convert the numbers (16A.6)16 and (72.3)s in binary format and show their summation 4
in Hexadecimal format.

(b) Explain properties of universal gates. How an XOR gate can be implemented using 6
NAND gates? Explain with the appropriate figures.
(c) Simplify the following circuit: 4
F=A'B'C + AB'C + ABC'+ ABC
(d) Draw the circuit diagram of a mod-12 ripple counter and explain its operation. 6
3 (a) Consider you are given two sets -A={2,3,5,9} ,B={5,7,9, 11} 3
What will be the output for the following set operations?
(i)AUB
(i)ANB
(ii)A-B
(b) What is interpolation? Why it is required in engineering? 3
(c) What are absolute error and relative error? Describe them with an example. 3
(d) Solve the following system using Gauss-Jordan method: 8

2X1 +4x2 - 6x3=-8
x1+3x2+x3=10
2x1 -4x2-2x3=-12
e) Consider that a produces 10 different types of cookies. If you want to make boxes with 3
6 different types of cookies, in how many ways, you can make such boxes?
4 (a) Differentiate between linear and non-linear data structures. Explain their use cases.
(b) (b) Consider a 2-D array, A stored with row-major organization. If its base address 9
starts with value 1000, and every element of that array requires 4 bytes of space.
answer the following questions:
1) Write a formula to calculate the address of the element A [1] (1), where 1 is row and j
is column.
1) What will be the address of the element if f=2 and 3 in a 5 x 8 array.
ii1) Transform the equation if the array is organized in the column-major way.

[98)

(c) Construct an expression tree for the following expression: 4
(atb)/(a*b-c)+d
(d) Construct a min-heap for the following array of numbers. 4

0O 1 2 3 4 5
71219 |4 |53

5 (a) Differentiate between microprocessor and microcontroller. 4
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(b) What is an addressing mode? Describe the following addressing modes: 6
(1) Immediate
(i1) Direct
(i1) Indirect
(iv) Register
(v) Indexed

(c) Draw the organization of the cache memory in a microprocessor system. Explain how 6
it speeds up the execution process of instructions of a computer

(d) Compare and Contrast among lexical analysis, syntax analysis and semantic analysis. 4

6 (a) Analyze the time and space complexity of the following code snippet: 3
foriin N:
for j in M:
print (i, j)

(b) What are the required properties to apply dynamic programming? Consider you are given 9
a set of coins of different denominations and an amount in integer. Write an algorithm
using dynamic programming that calculates how many coins can make the given
amount? If you can not make the amount, the algorithm outputs -1.
for example -

Coins = {1, 2, 5}
Amount = 11
Output = 3,
explanation: Coin 5 + 5 + 1 can make 11.
(¢) Find the minimum spanning tree of the following graph using Prim's algorithm: 8

7 (a) Differentiate between process and thread. 2
(b) Draw and explain the process state transition diagram of an operating system. 5
(c) What is deadlock in an operating system? What are the four necessary and sufficient 4

conditions behind a deadlock?
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(d)

8 (a)
(b)

(©)

(d)

(b)
(c)
(d)
10 (a)

(b)

Consider that the following processes appeared according to the table below:
Considering the given information, produce Gantt charts for the following schedules -

Process Burst Time (ms) Priority
Pl 10 3
P2 5 3
P3 3 4
P4 2 1
P5 1 2
(1) FCFS

(i1) Non-preemptive (low value means higher priority)
(ii1) RR (Quantum value = 1)

What is a DBMS? Explain the advantages and disadvantages of DBMS.

Why do we use a trigger? Write a trigger that inserts the timestamp in another table as
soon as an insert or update is done in a table.

Consider the schema -

employee (id, name, salary),

equipment (id, name, price), hire (employee-id, equipment-id),

(1) Draw the ER diagram for the above.

(i1) Write the SQL query to show the name of the employee who hired the maximum
number of equipment.

Compare and contrast among the following normalization:

2NF, 3NF and BCNF.

Describe the TCP/IP model.

Given IP address. 172.16.128.120/25, what is the subnet mask, network address,
broadcast address and total useable hosts in this network?

Differentiate between Switch and Router. If you need to block a particular site in your
network, which device can be used for this purpose?

What is SDLC? List the stages involved in the SDLC process. Which stage ensures the
user acceptance of the system?

What is Artificial Neural Network (ANN)? Differentiate between deep learning and
traditional machine learning techniques.

What is SQL injection? How can you prevent SQL injection attacks?
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(c) Why does a Heuristic function always produce a positive value? Explain. 10
Consider the following tree and the heuristic value h(n) at each node of the tree as
Heuristic Value shown in the table.

Heuristic Value

Node h(n)
12 «
9 -’
4

<

8
6
7«
3
3

[T QT |m|O(O|w >

0

If A is the start node and I is the destination node, explain how Best first search
algorithm can be used to find the destination node. Moreover, show the path to the
destination.

46" BCS Written
7 Information and Communication Technology
Subject Code 281
Time 4 hours
Full Marks 200
[N.B. Answer all the questions. Figures in the right margin
indicate full marks)

1) (a) Explain the photoelectric effect and its significance in quantum theory

(b) Derive the equation for the de Broglie wavelength of a particle

(c) Convert the following sun of products canonical expression to produet of sum
canonical expression, I (A, B, C, D) =(1,3,5,8,11).

(d) Minimize the following function using the Karnaugh map method, (A,B,C,D) -
I1(2,3.7,12,13, 14, 15)

2) (a) State and prove De Morgan's theorem using Boolean algebra

(b) Design a 4-to-1 multiplexer circuit and explain its working principle

(c) Explain the race-around condition in Flip-Flops and discuss how it can be
resolved.
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(d) Distinguish between Mealy and Moore machines

3) (a) Explain the concept of pipelining and its impact on CPU performance

(b) Compare and contrast between RISC and CISC architectures

(c) For the 8086 microprocessors, write the full name of the following registers SP,
BP, SI, DL. IP

(d) Given a cache memory with a hit rate of 90% and main memory access time of
100 ns calculate the average memory access time, if the bache access time in 10 ns.

4) (a) Discuss the advantages and disadvantages of Time-Division Multiple Access
(IDMA) and Code-Division Multiple Access (CDMA)

(b) For a noisy channel, if the signal to noise power ratio at the receiver is 0.1 and
the bandwidth of the channel is 2.4 GHz, what is the channel capacity in Mbps?
(c) A monotone message signal of bandwidth 20 kHz and amplitude 10V is sampled
at the rate of 150% higher than the Nyquist rate to obtain digital data with a uniform
quantizer.

The bit rate of the digital data signal is found to be 1.6 Mbps. Determine,

(1) the bits required per sample

(i1) the Signal-to-Quantization-Noise Ratio (SQNR)

(ii1) the step size of the quantizer

5. (a) What is cryptography? Explain the working principle of RSA algorithm

(b) Explain the concept of IPV6 addressing scheme and its advantages over [PV4
(c) What is zero-day attack in cyber security? Draw a diagram to provide an
illustration of the window of vulnerability for zero-day attacks.

(d) What is a one-way hash function? Briefly explain how they are used in a digital
signature scheme in the area of computer security

6) (a) Illustrate the difference between 'Call-by-value' and 'Call-by-reference' in a
function with examples.

(b) using recursion. Write a program in C language or in Java to calculate the
factorial of an integer number.

(c) Differentiate between function overloading and function overriding with
examples.

(d) An integer number can be reversed by separating the digits and placing them
into another variable in opposite order. For example, if the integer number is 4567,
then the reversed value is 7654, Write a function in a structured programming
language to reverse an integer using the following function prototype:

int reverse-int (int num),

the variable 'num' contains the integer and the function returns the reverse value of

num-.
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7) (a) Distinguish between White Box and Black Box testing
(b) Explain the principles of low coupling and high cohesion in software design.
(c) The following task must be performed in a software project.

Task Task time (in hours) Other Tasks that
must precede the
task

Earliest Time Most Likely | Latest time
time

A 35 50 60 -

B 30 40 50 -

C 15 20 25 A

D 35 45 55 B

E 15 20 30 C

F 15 25 30 D

G 05 11 15 E

H 25 35 45 B.F,.G

Draw the precedence diagram and find the expected and find the expected time of
the software project completion using PERT method.

8) (a) Differentiate between stored procedure and trigger in Structural Query
Language (SQL).

(b) What are the properties of a transaction? How concurrent transactions are
managed?

Explain any concurrency control mechanism.

(c) In a payroll management system, the salary of everyone working in a company
is managed. The salary comprises several components, such as, basic, house rent (a
certain percentage of basic), medical allowance, etc. and deductible components
like PF contribution, insurance subscription etc If an employee takes a loan, the
repayment is adjusted at the beginning of the next month, basic of all employees
are incremented following a rule which defines the percentage of increment.
However, each salary grade has a maximum bound. The increment will be
applicable within this bound Draw an Entity Relationship (ER) diagram of this
payroll management systems.

9) (a) Discuss the causes and solutions of deadlock in operating systems

(b) What is an expert system? Explain its components.

(c) Write down the algorithm for Breadth-First Search (BFS) in graph traversal.
(d) Discuss the significance of NP-Complete problems with examples.
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10) (a) Differentiate between supervised and unsupervised learning.
(b) Present the KNN algorithm. What is the significance of the value of K in KNN

algorithm?
(c) What are the limitations of k-means clustering? How can you minimize these
limitations?
47th BCS
8 Computer Science
Subject Code: 971
Full Marks 200
Time: 4 Hours

[N.B. Anywer all the following questions. The figures in the right margin
indicate full marks.]

1.(a) In the case of C programming, how does pointer arithmetic behave? Illustrate
with an example

(b) How do recursion and iteration exhibit different impacts in terms of stack usage
and memory overhead? Explain with examples.

(c) Write a recursive C function to find out GCD of two integers. Using that
function, explain steps of finding GCD of (96, 36).

(d) Explain differences between structure and union with examples.

2. (a) What are the purposes of using the protocols ARP and DVR? Explain with
examples

(b) What is Ethernet? Briefly describe teclinical specifications of 100 Base-T and
Gigabit Ethemet standards

(¢) For determining 2's complement of 4-bit binary numbers, design a
combinational logic circuit using necessary gates.

(d) Describe advantages of using CMOS over TTL in modern VLSI design.

3. (a) Discuss how floating-point representation contributes to rounding errors.
(b)Through Newton-Raphson method, determine a root of the equation (x)=cos xx,
where x=0.5

(c) Write an algorithm to find out the second bestruinimum spanning tree (MST)
from a graph

4. (a) For the frequencies given below, construct a Huffman Tree and compute
Average Code Length (A:5, B:9, C:12, D:13, E:16, F:45)

(b) With the help of a stack, convert the following Infix Expression to Postfix
Expression. Show stack contents at cach step. (A+B) (C-D)/E

(c) For the following values, show step-by-step operations of the quick sort
Algorithm. 145, 15, 60, 30, 75, 201

5. (a) Discuss the roles of different segment registers and offset registers of 8086
microprocessor with examples.
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(b) How are the byte and word data read from odd addresses and even addresses of
8086 microprocessors? Discuss with examples.

(c) What is the flag register in 80867 Discuss how flags' are affected for signed and
unsigned overflow.
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¥) RISC CISC based TPt (8] ¢ SR gl 4 |
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32 (V2 (YN accesss time 80 ns.

q| ) 053 1T FOEED [E@Hr T4, @A Underline F1K K Primary Key ¢=iiear
IR |
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*) Operating Systems deadlock JeTC® S (RNTT 28 ? Deadlock €3 detection @3 prevention
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PP |
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47" BCS Written
9 Information and Communication Technology
Subject Code 281
Time 4 hours
Full Marks 200
[N.B. Answer all the questions. Figures in the right margin
indicate full marks)

1 (a) Write down the Maxwell’s equations in integral form and explain their
physical interpretations in electromagnetics.

(b) Define phase velocity ang group velocity. Explain the relationship between
phase velocity and group in a dispersive medium.

(c) Convert decimal number 250.5 to base 3 and base 7. Round the answers keeping
three digits after point.

2 (a) Explain Thevenin’s theorem. Describe the steps required to find the Thevenin
equivalent voltage and resistance of a given linear circuit.

(b) What is a PN junction diode? Explain its V-I characteristics under forward bias
and reverse bias conditions.

(c) A half-wave rectifier uses a diode with a forward resistance of 500 and is
connected to a transformer secondary of 15V (rms) with a load resistance of 1K.

3 (a) Define Boolean algebra. State its fundamental laws and illustrate how these
laws are applied to simplify logic expressions.

(b) What are combinational and sequential logic circuits? Explain the design
procedure of a full adder with its truth table.

(c) Simplify the following Boolean function using K-map and implement it using
NAND gates only: F (A, B, C, D) =(3,5,7,9,11,13,14,15). Show the simplification
steps and draw the final logic diagram.

4 (a) What are the differences between Harvard architecture and Von Neumann
Architecture? Explain using a suitable diagram.
(b) How does DMA increase system concurrency? List the data transfer modes of
8237 DMA controller along with their specialty.

(c) Define addressing modes in microprocessors. Describe any four addressing
modes used in the 8086 microprocessors with your own example.
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(d) A frequency modulated voltage wave is given by x(t) = 10cos
(6.28*10%+5sin1256t)

5 (a) Explain the concept of Entropy in formation theory. How does it quantify the
uncertainty of a random message source?

(b) Compare Amplitude Modulation (AM) and Frequency Modulation (FM) in
terms of: Bandwidth requirement Noise performance Power efficiency.

(c) A discrete memoryless source emits symbols A,B,C,D with probabilities 0.5,
0.25, 0.15, 0.10 respectively.

1. Calculate the entropy of the source in bits per symbol

ii. If each symbol is transmitted every millisecond, determine the information rate
of the source.

6. (a) Define constructor, destructor and copy constructor in Object Oriented
Programming. Context.

(b) Write a program in C++ to check whether a given number is prime or not.

(c) prove that a graph G is chordal if and only if minimum separator of G is a clique.
(d) Define complement of a graph. Prove that for any graph of six vertices, either
the graph of its complement contains triangle.

7. (a) Define a graph and explain the concepts of degree, path, cycle and
connectedness in an undirected graph. Differentiate between Eulerian and
Hamiltonian graphs with examples.

(b) Explain the difference between Deterministic Finite Automata (DFA) and Non-
Deterministic Finite Automata (NFA). Prove that for every NFA, there exists an
equivalent DFA that recognizes the same language.

(c) Consider the following undirected weighted graph:

The shortest route is A-

1. Vertices: A,B,C, D, E

2. Edges: A—B: 44, A—C:2, B—C:1, B—D:5, C—D:8, C—E:10, D—E:2,

i. Apply Dijkstra's algorithm to find the shortest path from vertex A to all other
vertices.

ii. Show the step-by-step table of distance updates.

iil. Determine the minimum distance from A to E.

8. (a) Explain the differences between stack and queue data structures in terms of

their:
operations
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