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Total No. of Printed Pages: 02 <.
S.E - (IT) (Sem-III) (ReVISed Course 2019-2020) o ” o
EXAMINATION DECEMBER 2023 o o A
lntegrated E]ectromcs v - o ’
[Time: 3 Hours] - o , . - [Max. Marks 100]
Instructions: 1. Answer : any ﬁve questlons by selectmg 2 questlons from Part A and 2
questlons from Part B each sélect only 1 question, from Part. C
2, Assume sultable data wherever necessary : o nE
e \/{f = Part A fj"‘ ) ' \‘ ; \,,f‘\.c
Q1 a. Explain the unportance of NOR and NAND gate in digital logic system. Draw 08
necessary dlagrams ' ;., 4 ;\l\', ‘ ; ,?. : ‘H{_ . = ;
A b Mmlmlze the followmg logxc functlon in POS form usmg K-Map
” f(A B,C, D) =M (46 10,12, 13 ,15) \{ e Ll A
= = & S
o L P \ (‘" \\ \;
Ci: Dlstmgulsh between Rlng counter and Johnson counter S o
Q2 a. Desribe the following w.r.t OPAMP 74/C.
::«',.‘ 1 .~ Stateany 4 charactensncs of the Ideal OP AMP‘7
ot \,}1.\’ Define the followmg terms Ky e - §
e o <A> Input offset current s NS L
':(*.Y o <B> CMRR . ,\ ./ ‘,\"”A' : > ',5;'\
N L<C> Slow rate .- ;;'? . /‘
= / b. Construct a clrcult of Integrator usmg OPAMP and Denve the necessary 07
P o "\equatlon ShOW the Input and Output waveform for. the mtegrator, if you provide
o7 S “a square-wave mput : P ot
o - < v o . e Y
“ c. Compare “Actable Mult1v1brator & Mono stable mu]tlvrbrator circuit 06
S o3 charactenstlcs “Usmg 555 tlmer IC s vy
V) S 5 _';‘57" A;};:»"' " ;f;.il.‘ &
2 ;‘ Q3 a Explam the follong e S ,\ 08
\i“ \..;'{7 .o DC Morgan s theorem 0‘
e :f:f}’ Any- 6 Boolean a]gebralc theorems
‘ D th-Flop 3 '_A:‘:.,z
t* Derive : an equatlon for the closed _1oop\§}oltage gain for noninverting OPAMP 08
o amphﬁer w1th feedback I \ Ay
’ c. \What are don t care cond1t10n8'7 Solve the following using K-Map. 04
o , o8 (4, B,C D) = Zm (1 3,7, 11 15) +d(0,2,5)
o g 0 5
‘:} ,,; ’\\: ™ ':’:‘ ,\;- e N
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Part-B

. Draw a ncat diagram of the computer top-level structure and explain in brief its

structure components.

. Explain with neat diagram, bus interconnection scheme in a computer system.

. Explain the key characteristics of computer memory system.

With a neat diagram, explain 8086 internal architectures.

. Write an 8086 p’rogram to add two 8-bit numbers.
. Explam various pnonty modes of 8259 Inten'upt controller.
. Draw the neat dlagram of Basnc mstructron cycle and explam in deta11

. Explam vanous addressmg modes of 8086 Mlcroprocessor

: 'State vanous features of 8259 Interrupt controller

/4

Part C

. ',,What are SOP and POS expressmns? Explam in brief.

4..

b. Explam any one apphcatron 555 tamer :
. erte a short note on: Antbmetlc and loglc umt

. :flexplam ]_uterrupt sequence 8259 Interrupt controller

a. Explam wrth neat dlagram, workmg Ofa JKF hp-ﬂop

. :Explam a.ny 5 charactenstlcs of: voltage regulator IC 723

Explam w1th neat slow dlagram, cache read operator

\

. Wlth aneat dlagram Explam the Flag/status l'eglster of 8086.

2
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Total No. of Printed Pages: 2
S.E - (IT) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Computer Networks
[Time:3:00 Hours] [Max. Marks:100]

Instructions:1. Attempt two questions from Part-A, two questions from Part-B and one
from Part-C.

Figures to the right indicate marks.

3. Make suitable assumptions wherever necessary.

o

Part-A
Q1 a) Compare and contrast OSI Model with TCP/IP Protocol suit. 6
b) Explain with neat sketch any three Topologies with their advantages and 9
disadvantage.
¢) Discuss how the Spread Spectrum technique is used in DHSS. 5
Q2 a) Explain in brief the following Unguided Medias: 9

i) Wireless Communication.

ii) Terrestrial microwave.

ii1) Satellite Communication.
b) With example explain the Shannon's Theorem. 3
¢) Explain with neat Diagram any 4 Digital Data - Digital Signal Encoding techniques. 8

Q3 a) Explain the concept of Cyclic Redundancy Check using modulo-2 with a working 6

example.
b) Compare the three switching techniques with a neat vertical timeline diagram. 9
¢) Demonstrate the working of Go-Back-N ARQ Protocol for an ACK lost during 5
transmission.
Part-B
Q4 a) Describe the Optimality principle taking 5 nodes in a shortest path routing algorithm 8
b) Why are the Internet Control Message Protocol (ICMP) and the Internet Group 8
Message Protocol (IGMP) called the companion to the IP protocol?
c) Compare the IPv4 with IPv6 version of protocol and why the need was felt to 4

upgrade the version.

Q5 a) Explain why the need was felt to replace RARP by BOOTP first and later on by 7
DHCP.



Q6

Q7

Q8

b)

c)
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b)

c)

b)
c)

a)
b)
c)
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Compare TCP over UDP packet transfer also draw neat diagram to depict the
process.
Explain the count to infinity problem in DVR algorithm taking 5 linear nodes.

Explain in detail steps required for TCP connection Establishment and Release.
Discuss the use of FTP & TFTP with neat diagram.
Write a note on 802.16 Wi-Max in wireless LAN transmission.

Part-C

Discuss the Transmission Impairments due to i) Distortion, ii) Attenuation and iii)
Noise

Explain Collision-free protocols i) Bit-Map Protocol ii) Binary Countdown.

With a neat sketch and proper example explain the Adaptive Tree walk Protocol.

Draw and describe the UDP and TCP Segment Header format.
Write in brief note on i) SMTP ii) SNMP protocols.
Explain the need of DNS protocol for data transmission

SE9328
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EXAMINATION DECEMBER 2023
Data Structures & Algorithm with C++
[Time: 3:00 Hours] [Max. Marks: 100]

Instructions: 1. Answer any 5 questions by selecting 2 questions from Part A and 2
questions from Part B and 1 question from Part C.

. 2. Make necessary assumptions wherever required. ,

3. Draw neatly labeled diagram wherever necessary.

Part A

Q1 a. Define the properties of circular queue. How will you check whether the circular 4
queue is: i) Full i) Empty.

b. Define AVL Trees. Explain its rotation operations with example. 6

c. Exphin the rules of Tower of Hanoi problem. Write a C++ program to implement 6
Tower of Hanoi problem using recursion.

d. Write an algorithm/pseudocode to count the number of nodes in a Singly Linked 4
List?

' Q2 a. Construct a tree for the given Inorder and Postorder Traversal: 6

Inorder: DGBAHEICF Postorder GDBHIEFCA

b. Make use of evaluation algorithm to solve the following postfix expression: 4
95+84-*31-2"+

c. Determine the value stored in each node of the linked list either positive or
negative. Using this list, write a C++ program to create two more linked lists, one
containing all positive numbers and the other containing all negative numbers.

d. Write a C++ function to implement the following operation on the linked list. 6

D Inserting an element at the beginning of the linked [ist.
i) Inserting an element at the end of the linked list.
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Q3 A Construct a b-tree of order 4 by inserting following element in order 6
1,5.6,2.8,11,13,18.20,7.9
b. Construct an expression free for the expression (a+b*c) + ((d*e+D*g). 4
Give the outputs when you apply inorder, preorder and postorder traversals.
c. Write an algorithm to convert a given infix expression to postfix expression?
Trace the steps involved in converting the given infix expression ((A +B)*C)-
(D*C)/F) to postfix expression.
d. Write a C++ program to implement deque using Linked List. 4
Part B
Q4 a. Compare binary search with linear search. Discuss complexity of both algorithms 6

and apply binary search algorithm to find the item 41 in the sorted array:
11,22,25,27,31,33,37,41,44,48,51,55.

b. What is topological sorting? Write an algorithm for topological sort.

6
c. Using Prim's algorithm, find the minimum spanning tree for the weighted graph
shown below.
b 3 f
i ’
2
d 7 e
Q3 a. Sort the following data using Insertion Sort 89,57 63 3 4587
. . 0,3,40,87,23,12, 10
b. Given th o
e nput {4371, 1323, 6173, 4199, 4344 °

» 9679, 1939)

of h(X) =X (mod 10) show the resulting: a, Separate Chain and a hash function 6
ng

addressing hash table using linear probine
g,

¢. Explain how max heap can be used for sor

: ting,
using heap sort: 11,3,14,1,17,61,51,18 91 1H9]U ~ertie following s of elem
18,91, N clements
Q6 a. Sort the following data using Quick Sort: 25 56,47,35.10 8
: : T The,10.90,833
b. Write an algorithm for selection sort and sort the f ‘ - 6
30,20,11,15,55,8,46,12,26.32 ¢ tolowing data,
6
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¢. Apply Dikstra's algorithm to the following weighted graph shown below and 8
determine the shortest distance from vertex 'a' to each of the other six vertices in

the graph.
a 5 b 5 ¢
6 5/ \4
2
7 d ' e/ 3
3
) 1
) d
f 2 g
Part C
Q7 a. Explain depth first search traversal algorithm with suitable example. 6

b. Define i) Spanning tree ii) Rooted tree iii) Full binary tree. Give example ofeach. 6

c. Write a C++ functions to perform following stack operations. 8
i) PUSH i) POPiii) DISPLAY

Q8 a. Exphin Exchange sort and Radix sort with example. 6

b. How is Kruskals algorithm used to find minimum cost spanning tree of a graph. 8
Find a minimum spanning tree in the graph below.

c. List any 5 applications of stack. Why stack is called push down list? 6
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EXAMINATION JANUARY 2024
Software Engineering
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1. Attempt two questions from Part-A, two questions from Part-B and one
from Part-C.

2. Figures to the right indicate marks.

3. Make suitable assumptions wherever necessary.

Part-A
Ql a) Explain the various phases of the Software life cycle. [08]
b) Describe any 4 aspects of Software Engineering. [06]
c) Differentiate between Client and Developer. [06]
Q2 a) With a neat diagram explain Waterfall life cycle model. [06]

. b) List and explain any two metrics used to estimate software project duration and  [06]

cost.
¢) Explain different types of Cohesion with suitable examples. [08]
Q3 a) Define Software engineering. Explain its historical and economic aspects. [06]
b) What is CMM? Explain in brief the 5 levels of CMM. [06]
¢) Explain the expert judgement technique by analogy of cost estimation. [04]

d) A target product has 7 simple and 8 complex inputs, there are 40 average output, [04]
5 simple inquiries, 18 master files which are average and 12 complex interfaces.
Determine unadjusted function points.

Part-B

Q4 a) Draw a UML Use case diagram for a Hospital management system. Explain [08]
different components of Use case diagram.

1
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Define risk. Explain the steps involved in risk control.

State and explain the responsibilities of software quality assurance team.

Elaborate on the contents of the Closure analysis report.
Explain Black box and White box testing.

State the importance of Use case diagram in UML. Draw use case diagram for
an ATM system.

Explain verification testing and validation testing with examples.
What is process? Why should project managers follow processes?

Draw a data flow diagram for a restaurant. Assume and mention all necessary
details required for the system.

Part-C

What is process database? Describe the contents of the PDB.
Write a short note on Data dictionary.

Elaborate on the IEEE format for the software requirements specifications
document.

Explain Design phase of software Life cycle.

Explain a short note on Extreme programming.

Give the problems associated with Lines of Code technique for software size
estimation.

Draw a state chart diagram for a "Movie Ticket Booking System".

Elaborate on Requirement Change Management in the life of a project.

SE9330
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EXAMINATION DECEMBER 2023
Mathematics - TXI
[Time: 3:00 Hours) : ' g [Max. Marks:100] : =

Instructions: 1) Answer five questions: Any two from Part A, any two ﬁom Part - B and
~any one-from Part-C. =

2) Make suitable assumptions wherever required.

= 3) Figures to the right indicate full marks. - B . A

| . PART - A
Answer any TWO questions:

Ql a) Define an Orthogonal matrix. S S ©)
: Further prove that the Determinant of an orthogonal matrix is elther 1 or—1.

: b) Define rank of a matrix. Find the rank of the followmg matnx by reducmg itto

normal form: B : j | ™
1 2 3
CA=2 1 1].

N SR )

c) ‘Detennme a non-trivial solution of the homogenous lmear system below:
4x — 3y 2z=0 . - 0
5x+9y+23z = 0 ' |
3x+2y +72=0.
Q2 a) Find the Laplace transform of followmg ﬁmcuons ’ ©)
' @) f(t) f e U sm udu

- (i) vg(t) = te'z‘costh
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Q5 a) Fmd the Z—Transform of,

Paper / Subject Code: SEY326 / Mathematics 111

b) Find the inverse Laplace transform of the following functions:

@ F@®)=

(s— 2)3

i)  G(S)=log(Z2)

¢) Using Laplace transform, solve the following mmal value problem

a?y 3t - =5
—Z-3242y=4e glven that (0) = ~3 and y'(0) = 5.

Q3 a) Verify the Cayley — Hamilton theorem for the following matrix :

2. -1 2\
A=[-1 2 -1
- L »‘1 —1 2

b) Find the eigenvalues and eigenveeto‘té of the following matgix.

o [8 =6 27
A=|-6 7 -4

o 2 -4 .3

c) Fmd the Laplace transform of the followmg functlon

Cforogt<s2
f(t) i fori<t<s  OSC+H= f(t)
4 ” " PART B
Answer any TWO questlons

‘ ‘Q4 a) Find the Founer transform of

f(x) { if |x|<a-

' 1f Jx] > a,

Nwhere a> 0. Hence ﬁnd the value of f Slﬂ du.

AW

by If F{f(x)} F(A) then prove that p{f'(x)} = —iAF (A) if £(X) - 0 as

X — Foo, where F{f (x)} denotes the Fourier transfonn

c) Fmd Fourler cosine transform of f(x) =e~ where k>o.

@fm=t G B = 1
b) . Usmg the convolutlon theorem forZ transforms, find the ;

- of F(z)‘— *(z sy

Inverse Z-transform

SE9326
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SE9326
¢) Solve yp4q — 2y, = 2™, given ¥, = 0, using Z — transform. : ®
Q6 a) Four numbers are chosen (without replacement) from a set of six positive and (6)
eight negative numbers, and then multxphed Calculate the probabthty that the
product is positive? »
b) The probability density function of a continuous random variable is given by,
f)=kx(1—-x)e*,0<x<1 : E (6)

=90, elsewhere
Determine the value of k and compute the mean.

c) A manufacturer of metal pistons finds that on the average 12% of his pistons are  (8)
rejected becausethey are either oversize or undersize.’ Compute the probabﬂlty |
that a batch of 10 pistons will contain, - : : e
(a) no more than 2 rejects (b) at least 2 reJects

PART—'C‘

Answer any ONE questlon

Q7 v a) Test the con51stency of the followmg system of equanons and if p0851b1e ﬁnd a (8
c solution: s ‘ : ‘
: , 2x1+x2+'4x3=12;
81, —3x, + 2x3 = 20
4x, + 11x2 - x3 = 33

NIH

)

b)’ Show that [ e 'ttstht dt =
: "c) Applythe convolutlon theorem and determme the mverse Laplace transform of  (5)

F () = Gt (5?-&4)2

Q8 -a) Find the Fourier transfonn of o ‘A ©)

o swefM e
b) Fmd the Z-transfonn of the folldwmg ®
@) f(n) = n and (ii) gn) = 12, o
c) Compute the moment generating ﬁmctlon of the Poisson random variable and

hence find its mean and variance. ©

DLITANITENNSAY A 1T I0TDTDEOINDAAT
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Paper / Subject Code: SE9329 / Data Structures & Algorithm with C++

SE9329

EXAMINATION JULY 2023
Data Structures & Algorithm with C++

[Max. Marks: 100]

Instructions: | )Answer any five questions by selecting twe questions from Part A and two

a)
b)

c)

a)
b)

from Part B and one question from Part C
2) Make suitable assumptions if required.

PART A
What is ADT? Explain stack ADT. 4
Differentiate between recursive and itcrative methods with suitable example 6

from each.

Write insert from front and delete from rear functions of double ended queue 5
using array.
Give algorithm and explain working of Tower of Hanoi problem. 5 o
Construct a program to check for matching parenthesis. 8
Write C++ program to perform following operations on Single linked list. 6
1. Insert at given position 2.Display list.
Discuss following with reference to trees. 6
(i) Height of the tree (ii) Complete Binary Tree (iii) Expression tree (iv) Sibling
(v) Full Binary Tree vi)Strictly binary trec
Write program to implement circular queue with linked list. 6
Convert following expression from Infix to Postfix 8
1. (9%2)+H6"2%3)-1 ii.(A+B)*C-(D-E)\F+G)
Draw BST from the given sequence of keys. 6
101 45 12100 98 23 67 48 87
PART B
Explain Prims algorithm with appropriate example. 6
Sort following data using max heap. 8
77 23 47 54 12 89 96 35
Write program to input data and sort them using insertion sort. 6

6C48CCFTE2EFT9E2836KTEET 19E08899



Q.5

Q.6

Q.7

Q.8
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State algorithm for quick sort. Show tracing of algorithm using following data.
45 56 89 74 12 36 11 8 96 22 88 72

Differentiate between Bellman Ford Algorithm and Dijkstra Algorithm.
Write short note explaining following:
i. Topological Sort ii. Applications of graph

Explain working of Radix sort.Sort following data using Radix sort
123 5669 878 855 966 444 777 23 12 96 444 12 36 87

What 1s collision resolution while hashing? Explain different methods of
collision handling.

For the following graph

1. Write adjacency matrix ii)Perform Breadth first Traversal

b2

PART C
Build AVL from this sequence
56 45 23 12 78 32 89 67 45
Write program to input data and sort them using merge sort.
Explain working of binary search with pseudo code.
For following applications which is appropriate data structure

1. maintaining index of database il. OS Scheduling algorithm

Design hash function and hash foilowing data.
45 21 100 50 41 85 76 9% 13 88

Build B tree of order 3 for following data.
65 89 78 44 57 52 41 56 36 47 12 36 54 11

Write program to define students' class with roll no, n

ame and IT| - .
IT marks using bubble sort. marks. Sort

SE9329
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Total No. of Printed Pages: 2
S.E - (IT) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JUNE 2023
Integrated Electronics
[Time: 3:00 Hours] [Max. Marks:100]

Instructions:1. Answer any five full questions, at least two from Part A, two from Part
B and one from Part C
2. Make suitable assumptions wherever necessary.

Part A
Q1 a) Explain the working of a 'JK' and 'D’ flip-flop. Draw the necessary circuit diagram  (7)

‘ and waveforms.

b) Illustrate the working of Astable Multivibrator with a proper sketch. Also mention  (6)
the applications. '

c) Derive the equation for the voltage gain of an inverting and non-inverting op-amp (7

configuration.
Q2 a) Differentiate between the integrator and Differentiator circuit using Op-Amp. 7
b) Explain the Johnson counter with a neat diagram and state its uses. (7
o ¢) Demonstrate NAND and NOR gates are Universal gates with the help of a neat (6)
diagrams.
Q3 a) Explain the following parameters of the Op-Amp as amplifier: (8)

a) input offset voltage,
b) input offset current,
c) slew rate,

' d) CMRR.
b)

Ilustrate the working of a Monostable Multivibrator with a proper sketch. (6)
¢) Explain the Ring Counter with a neat diagram. (6)
Part B

Q4 a) Explain the bus interconnection scheme with the help of a neat diagram. (8)
b) Explain the different 8086 addressing modes. (6)
¢) Mention the advantages and disadvantages of the DMA controller with relevant (6)

examples.
Q5 a) Explain the Flag/status register of 8086 with a neat diagram (7)
b) Explain the priority modes of 8259 interrupt controller. (6)
el c) Explain the elements of Cache and main memory. )




Q6 a)
c)

Q7 2)
c)

Q8 a)
b)
c)

Paper / Subject Code: SE9327 / Integated Electronics

Explain the characteristics of the various compute memory system.
Write an 8086 program to subtract two 8-bits numbers.
Explain the features of 8259.

Part C

With a neat diagram explain Op-amp as a scaling and summing amplifier.

State and prove with the help of examples De Morgan's laws.
Draw and explain the block diagram of 8259.

Explain Serial- in- serial out shift register.
Design a low voltage regulator using 1C723.
Explain Instruction Pipelining

SE9327
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EXAMINATION JULY 2023
Comp- ier Networks
[Time: 03 Hours] [Max. Marks: 100]

Instructions:1) Attempt Any Two Questions from PART-A and PART-B and One
Question from PART-C.
2) Make Suitable Assumptions Whenever Necessary.

FART A

Ql a) List the similarities and differenc. between OSI reference model and TCP/IP 06
Reference model.

b) Write a note on guided media. 06
c) Explain different categories of nciworks. 06
d) State Shannon’s theorem. 02

Q2 a) Differentiate between Go Back N protocol and Selective Repeat ARQ protocol 06
With a neat diagram.

b) What are limited-contention protocols? Explain the adaptive tree walk protocol. 08

c¢) With the help of an example, explain Bit-Map Protocol. 04

d) Explain with an example parity check method of error detection. 02

Q3 a) Define Transmission Impairmenis. Explain the different types of Transmission 08
impairments.

b) Explain packet switching. 06

c) Explain pure ALOHA and Slotted ALOHA. Channel utilization is more for pure 06
ALOHA or slotted ALOHA? Justify your Answer.

PART B

Q4 a) Differentiate between IP Ver. 4 and IP Ver.6 08

- b) With the help of neat diagram, explain the Distance Vector Routing Algorithm. 08
. ¢) Explain the following Internet Control Protocols 04

' i. ARP
ii. RARP
Q5 a) How is connection established in TCP? Explain. 06
b) Compare TCP and UDP in detail. 08

c) Explain WIMAX. 06
Q6 a) Compare FTP and TFTP. 07

b) With Example, Explain the steps involved in link state routing algorithm 07

c) In what situations, flooding is most appropriate. How drawbacks of flooding can 06
be minimized.



Q7

Q8

a)

c)

a)
b)

c)
d)
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SE9328
PART -~

Explain the different factors for comparing the transmission media. 06
Explain in detail cellular telephony. 06
Explain different methods of flow control. 08
Explain briefly Simple Mail Transfer Protocol. 04
Why would anyone use UDP? Explain with example. 06
What is DNS and its purpose? Give any two-domain names along with their 06
meaning.

Explain working of DHCP protocol. 04
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EXAMINATION JULY 2023
Software Engineering
[Time: 3 Hours] [Max. Marks:100]

Ql

Q2

Q3

Q4

Q5

Q6

Instructions: Answer any five questions by selecting two questions from part A, two questions

a)
c)
a)

b)
<)

from part B and one question from Part C.

PART A

Describe classical life cycle model with a neat diagram
Describe the key process areas that an organisation should target
[llustrate and explain Incremental model

Compare any six Life cycle models
What is data dictionary? Design a data dictionary for student details

What is data flow diagram? Draw the four basic elements of a data flow diagram

Design a level 0 data flow diagram for ticket reservation system

What is control coupling? Explain with examples
Discuss drawbacks of logical cohesion with diagram
Ilustrate and explain Rapid prototype model

PART B

Draw and explain a UML Use case diagram for a cellular phone company
How would you define a process database? Where is it used?
Draw and explain a UML sequence diagram for a library management system

Explain Detailed Tailoring

Draw and explain an UML Activity diagram for a banking system
Define overall DRE and Describe DRE

Draw and explain an UML class diagram representing inheritance for graphic
figures.

Discuss the concepts of risks and risk management and draw a diagram of risk
management activities

Describe Team structure

DHIFBS8AAFCOOOBOFEROGTSEI AYRA144
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PAR ' C
Q7 a) Explain the various steps involved in projec tracking (6)
b) Explain the features of UML Use case diagram and class diagram with diagrams 8)
c) Explain the advantages and the purpose of reviews. (6)
Q8 a) Elaborate on any 4 different levels of cohesion in modules )
b) Describe any 3 types of UML models (6)
c¢) Write a short note on configuration manage ment (6)
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Instructions:1) Attempt five questions, any two questions each from Part -A and Part -B
and one from Part -C.
2) Assume suitable data, if necessary.
3) Figures to the right indicate full marks.

PART-A
Q1 a) Find the rank of the following matrix )]
33 3 1
_[2 2 3 2
A= 1 2 2 2
1 0 0 -3

and hence reduce it into its Normal form

b) Find p and q such that the system )
2x+3y+5z=9
Tx+3y-2z=8
2x-+3y +pz = q has
i) A unique solution (ii) infinite number of solutions (ii1) No solution

c) Find the Laplace Transform of

. 3 .., ef_
i) t% cost + 3¢ n)e—ﬁ

(6)

Q2 a) Prove that if A is an Eigen value of the matrix A, then A™ is an eigen value of A™, (5)
m is a positive integer.

8 -6 2
b) Find the Eigen values and Eigen vectors of Adj A where A = [—6 7 —4] 8)

2 -4 3
¢) IfL {f(t)} = F(s) then show that

. f(t) © 153 n 2 i (7)
DL = [TF@du i) LIF (9] = S2F(s) — SF(0) = £(0)
Q3 a) Verify Caley Hamilton theorem for the matrix . 8)
6 -2 2
A= [—2 3 —1] and hence usc it to find A~?
2 -1 3
b) Using Convolution Theorem, find the inverse Laplace transform of

| (6)

S+1
et
(S+3)(52+4s5+5) 6

! F(s) = (52+1)(S+2)

¢) Find inverse Laplace transform of the function F () =
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PART-B
Q4 a) Find Fourier transform of the function f(x) = )
b) IfFF{f(x)) = f(s) is the Fourier transform of f(x), show that (6)
i) Flel*f(x)} = f (s +a) i) F{f'(x)}=—is f(s)iff(x) » 0asx—>
¢) Find the Fourier transform of the function )
1, |x| <1 . o Sinx
f(x) = {0’ x| > 1} and hence deduce the value of the integral |, o ——dx
Q5 a) Find Z-transform of the functions (6)
D—=2"  ()eporp
(n+1) (n-1)(n+1)
b) Find inverse Z -Transform of u(z) = E‘—i-%; using convolution theorem @)

¢) Solve the difference equation Unyz + Unyq — 6U, = (2)",U(0) = U; = 0 Q)]

_ (Kx(1 —x)e*, 0<x<1
a) Letf(x) = { 0, Otherwise
mean of the distribution.

6 .
Q } Find the value of K, and hence find the ™

b) A manufacturer gf solar heaters claims that 60% of his heater work satisfactorily for (7)
10 years. Assuming that his claim is legitimate, find (i) the probability that four of

five heaters work satisfactory for 10years, and (ii) the probability that almost 2 of
the heater do not work satisfactory for 10 years.

c) On a certain city transport route, buses ply every 30 minutes between 6 a.m. and 10 (6)
p.m. If a person reaches a bus stop on this route at a random time during this period,
what is the probability that he will have to wait at least 20 minutes

PART-C

Q7 a) Test whether the following matrix is diagonalizable or not? if yes, then find the )
matrix P that diagonalizes A.

2 2 1
A=|1 3 1]
1 2 2

b) Find the inverse Laplace transform of
wl,. 11 .. s-1
b stan s) ii) log (sz+4)

(6)

c) Use Laplace Transform to solve y* + 4y = Cost, y(0) = 0 =y'(0) (6

Q8 . o » _{1-s 0<s=<1 (6)
a) Solve for f(x), given that fo f(x)Cos sx dx { 0, S>1 }
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. 2
b) Use Fourier transform method to evaluate fom'(?%@ dx

¢) In anormal distribution, 31% of the items are under 45 and 8% over 64. Find mean (7
and standard deviation given that A(0.5)= 0.19 and A(1,9)=0.42 where A(z) is the
area under the standard normal curve from 0 to z.
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Instructions: 1. Answer any five questions by selecting 2 Questions from Part A & Part B and one from

Ql

Q2

Q4

Q5

Q6

Part C
2. Make necessary assumptions if required
PART - A
(a) Show that NAND and NOR gates are the Universal Gates
(b) Subtract: i) 1111010 from 100010110
ii) 101100 from 1010001
(c) Distinguish between the following:
(i) Latches and Flip Flops
(i) RS flip flop and SR flip flop
(d) Explain PISO Register

(a) Solve the following Boolean Expression using K-maps
i) F(A,B,C,D)=Em(0,1,2,4,5,6,8,9,10,12,13)
it) F(A,B,C) =ITM(0,1,2,3,4,5)
(b) Compare how a JK flip-flop differ from an SR flip-flop i in its operation?
(c) List the features 555 TIMER
(d) Explain Differential amplifier

a) Explain the working of a stable Multivibrator with diagram
b) Define Input offset Voltage, Input offset Current, CMRR, SVRR and slew rate
c) Differentiate between Inverting and Non-Inverting configurations of Op-Amps

PART -B
a) In a Bus structure each lines can be classified into 3 functional groups
i) Data line i) Address line iii) Control line
Explain each of these functional groups in brief.
b) Explain Cache Read operation with neat flow diagram
c) Explain Interrupt Driven I/O
d) Describe Instruction cycle in a DMA controller

a) With an example, explain the CMP instruction of 8086
b) With a neat diagram, explain 8086 internal architecture
c¢) Explain with a neat diagram, top-level view of computer components
d) Explain the Basic Instruction Cycle with state diagram.

a) With a neat diagram Explain the Flag/Status register of 8086

b) With Example, Explain the following addressing modes of 8086
i) Immediate Addressing Mode
ii) Register Indirect Addressing Mode

IECS8A0BTF4CBOAAGGA6IE1293F09A026
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iii) Base relative Plus index Addressing Mode

Explain some arithmetic instructions of 8086 microprocessor
Explain various features of 8259 microcontroller

PART -C

Solve the following using 12 bit 2's complement method
(-65) + (90)
Explain Johnson Counter with neat diagram
With a neat sketch, explain Monostable Mutivibrator giving its relevant use
State 2 main functions and uses of Voltage Regulators

Given MM size = 4GB, Cache Size= IMB, Block size = 4KB, Word size = 1 Byte. Calculate Tag,
Index, Word bits in Direct Memory Mapping.

With an example, Explain program execution within the computer system

Explain the following instructions of 8086

i)MOV CL 05H

SAL AXCL

i)LDS CX [319AH]

Explain Interrupt sequence of 8259

. lEC58AOB7F4CB6AA6646E1293F09A026
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Computer Networks

[Time: Three Hours]

Instructions:

Ql

Q2

Q3

Q4

Q5

Q6

b)
c)

one question from PART —C.
b) Make suitable assumptions wherever required.
¢) Draw neat and labelled diagrams.

PART-A

Explain addressing in the TCP / IP protocol suite. Draw a neat diagram.
What do you understand by Guided media and unguided media? Explain briefly.

Write a short note on : Analog signal and Digital signal.
The period of a signal is 100ms. What is its frequency in kilohertz.

Discuss the performance of the stop and wait protocol?
Write a short note on :

(1) Packet Switching
(i) Message Switching
Explain with the neat diagram, adaptive tree walk protocol.

Differentiate between LAN and MAN.
Explain with a neat diagram : Optical fibre cable.
What are its advantages?

Explain Parity checking, error detection method.
Write a short note on : Medium Access Control Sub Layer (MAC)

’ PART - B
What are the design issues for Network layer? Explain in brief.

Explain the distance vector routing algorithm with suitable example.

Differentiate between : ~
Address Resolution protocol & Reverse address resolution protocol

Explain UDP with its purpose and datagram.
Explain simple mail transfer protocol (SMTP)
Write a short note on : Wireless LAN.

Explain the following :

a) Routing

b) Routing table

¢) Routing algorithm giving example.

Explain Simple Network Management Protocol (SNMP).
Distinguish between TCP and UDP.

86E5A261730D60SFDBE | 63A998C405F4

[Max. Marks: 100]

a) Answer any two questions from PART ~ A, two questions from PART — B and only
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PART —C

Write a short note on : Cellular telephony.
Explain in brief : CDMA Scheme.
Explain different types of CSMA protocols.

What do you understand by principle of optimality with regards to routing? Explain with a neat
diagram.

Compare IPv4 and IPv6.
Write a short note on : Transmission Control protocol.
List any four FTP Commands with their explanation.
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Instructions: 1) Attempt five questions. any two questions each from PART-A and PART-B

and one from PART-C.

2) Assume suitable data, if necessary.

3) Figures to the right indicate full marks.
4) Use of statistical tables allowed.

PART A
Q1 Answer any TWO questions from the following.

a) Compute the rank of the following matrix by reducing to normal form.

21 3 4
- 6 3 4 ]
’ 2 3 7 5
2 5 11 6

b) Determine ‘A’ so that the following system
2x —y+z= Ay
3x+2y+z=0

3x+4y+z= Ax

has a non-trivial solution and solve the system for any one value of ‘A’

¢) Compute the Laplace transform of following functions.
N oy gt .
i) e 3t cos?(2t) i) fo u.sin(t — u) du

Q2 a) If L{f(t)} = F(s). then prove that

d
D Lf®))= Q)

DIC2AFDESSSIBOAASDOSCS A 178 A0S
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i) L{f' (0} =sF(s) - F(0)
A ] i A = [3 2] 6
by Compute e®, for the matrix A = 1 4 2
¢) Using Laplace transforms. solve the differential equation
y'-3y'-dy=2et: y() = y(0) = |
Q3 a) Compute the inverse Laplace transform of 3
2 s+3
() — e i) Ioa[ _}
(S2425+5)(52+25+2) S+7
b) Compute the eigenvalues and eigenvectors of the matrix A°. where g
T -1 0
A=|-1 2 1
0 1 1
¢) Find the Laplace transform of the periodic function %
) y0<t <
A= { L 2 t)VE.
) -1, 5 i<r<2/EFD =50
PART B
Q4 Answer any TWO questions from the following:
1 _ 1 X e
a) Given P(A) = £, P(B) = 5 And P(A/B) =~ o fimd P(A v By, \
by Solve the following dilference equation using '/ ~transform . Q
Wi i ””__IA—;H UIH 1N Uy = 11 :'J'L =)
¢) Find the Fourier transform of ”
= —lx ‘ |l < and hen r sin® x
flx) = |\|>1 ce find the value of [‘——dr
Q5 a) Suppose that a shop has an equal numbpey O LED bulby f two diff
er 5
The probability of an LED bulb lasting moye than 100 oy given tl1Lm e ’
Type 1is 0.7, and given that it is of Type2is0.4 What is the prob :d: ) l‘\l "
f 7 a1 ability thyy ;
LED bulb chosen uniformly at randony lasts more N 100 hoypg? e
b) Anurn contains nine balls, two of which are "
, ¢ red. three blue yng g, black, 5
Three balls are drawn from the urp y¢ fandom, Wy s ( ‘
is the Probabilit
- tha o
i) three balls are of different coloysy ¥ that the
i) three balls are of same color?
¢) Using definition. find the Z-Transfopy, of
'y 1 - ~ N ()
= {i
i) = )a
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d)y If Z{u,} = @(2), then prove that Z{n.u,} = —z:—zﬁ(z) 4
. -2
Qo6 a) Find the Fourier sine transform of f(x) = e** and hence evaluate ow(\.:T)zdx 8

b) Hospital records show that of patients suffering from a certain disease. 75% die
of it. What is the probability that of 6 randomly selected patients. 4 will recover?
¢) IfF{f(x)}=F(A). then prove that

3
F{f'(x))=-i AF(1) if f(x) — 0 as x —+w
d) Define independent events. If A and B are independent events show that A and 4
B are also independent where B represents complement of B.
PART C
. Q7 Answer any ONE question from the following:
a) Test whether the following vectors are linearly dependent or not. (1 0 4 3). 6
21-1hHand (32-6-1)
b) Solve for f(x). the following integral equation .
* 1 ifo<1<1
[f(x)sinﬂxdx: 2 if1<A<2
5 0 ifaz2
¢) The probability density function of a continuous random variable is given by 7
kx e™%, x>0
f&) = { 0, x<0
Find (i) ‘k* (ii) Expected value E(X) (iil) Variance V(X)
3 2,
Q8 a) Find the inverse Z — Transformof sz:@ﬁ 4
‘ b) Using Laplace transforms ,evaluate fome‘” t sin® 4t dt. 5

c¢) The average speed of vehicles traveling on a stretch of highway is 67 miles per 5
hour with a standard deviation of 3.5 miles per hour. A vehicle is selected at
random. What is the probability that it is violating the 70 mile per hour speed
limit? Assume that the speeds are normally distributed.

The area of standard normal curve between z =0 and z = 0.86 is 0.3051 6

d) Verify Cayley-Hamilton theorem for the matrix

1 1 3
A= [ 1 3 —3]
-2 —4 —4
Hence find A, if it exists.

D3C2AFDESS3TBOIASDCSCSAT7T8AVOSFE
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Instructions: 1. Attempt two questions from Part-A, two questions from Part-B and one
from Part-C.
2. Figures to the right indicate marks.

[%)

Make suitable assumptions wherever necessary.

Part -A
Ql a) What is data structure? Give example of linear and non-linear data structure and 5]
application
b) Why stack is called push down list? Write a c++ function to perform push and [6]
pop Operation on stack,
¢) Explain winding and unwinding? What is recursive function? List the rules To [6]
be followed while transferring disk in tower of hanoi problem.

d) What are the advantages of circular queues over simple queues ? (3]
Q2 @) Construct the binary tree when the following traversal are given [6]
Inorder: 16.8.49.83,63.48.23,77.3.32.84.62.79
Postorder: 16.49,8.63.23,48,3,32,77.83,79.62.84
Show every step during construction.
shedd be odd 2.
b) Construct a b-tree of U]'CLEIiby inserting following element in order [6]
1.5.6.2.8.11.13.18,20,7,9
c) Whatis an AVL tree? Insert the following keys in sequence into an AVL tree. (8]
' Find out the No. of rotation required in each case and explain
1,2,3,4,5,6,7.8.9,10, 11, 12
Q3 a) Write c++ function to implement the following operation on the linked list. (6]

i) Inserting an element at the beginning of the linked list.
1) Inserting element at the end of linked list,

b) What is an expression tree? Represent the following expression using tree. (8]

(a-b)/((c*d)+e)
Traverse the resultant in preorder. inorder and postorder.

IDTEDOTI976 1 ADDBCSOFFAS 34279ECEA4
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¢) Whatis a circular queue? Write C++ program to perform insertion and Deletion [6]
operation on a circular queue.

Part- B
Q4 a) Write an algorithm for selection sort. Sort the following data using selection sort [8]
30,20, 11, 15,55, 8,46, 12, 26, 32
b) Sort the following array using quick sort method: (6]
255647351090 82 31
¢) Mention different types of collision resolving techniques. (6]
Q5 a) What is topological sort? Give an algorithm for topological sort. (5]
b) Explain the following with an example. (8]
1. Insertion sort
i1, Radix sort
¢) Wiite an algorithm for merge sort. Sort the following data using merge soxt n
6.4,2,1,9.8.3.5
Q6 a) Trace the Depth first search and Breadth first search for the graph below 6]
- : {
T S B =2 S o '_—3"\ :
@ ——=@
, \x.__ 7
o RN ( Py
D@ U
A TN
i) .
D—>®
b) Complare l?'inar‘y searc‘l? lw:lh IIF-CEII‘ sea1.'ch .Pl’()\fide. binary search algorithm,
¢) Explain Dijkstra algorithm to find shortest path with suitable example, {61
8]
Part-C
Q7 a) Define the following with an example,
i) Strictly Binary tree (6]
ii) Complete Binary tree
iii) Full Binary tree
b) Wl.nu is .cleque‘? Wha: are the c.lifferent Eypes of deque?
c) Wlih.SUllle]E.BXd.lTlp es_ explain depth first Uraversg| algorithm. (4]
d) List four application of stack. [6]
[4]

2
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Q8 a) Find the minimum spanning tree for the following weighed graph using Prim's  [10]
5 B—
) 2.
b) Define max heap. Build max heap using heapify method an perform heap sort (6]
46, 25, 35, 49, 10, 92, 83, 32

and kruskal's algorithm.
2.
5 4

F L

32 }:\r,g f

1 o ~ '
t ,._4‘:-.-‘_. 5 H
¢) Explain the concept of Hash table and Hash function with suitable example. 4]
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