Paper / Subject Code: SE9316 / Mathematics I

SE9316
Total No. of Printed Pages: 3
S.E. - (Computer) (Sem-IIT) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Mathematics 11
[Time: 3:00 Hours] [Max. Marks:100]
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
Answer any TWO questions from the following: 2x20=40 Marks
Q1 a) If A and B are two non-singular matrices of order n. thmpmvet.hat ©)
@ (adj A)! = adj AL |
(b) adj (AB) = (adj B)(adj A)
b) Solve the followian system of equations by elementary transformations. @)
2x+y+z=35,
x+y+z=4,
x—y+2z=1
¢) Test whether the following vectors are linearly dependent or not. )
(104 3),(2 1 -1 Dand (3 2 -6 -1
Find the relation between the vectors, if they are linearly dependent.
Q2 3 -1 0
a) Find the minimal polynomial of the matrix A = [0 2 O] and state whether
the matrix is derogatory or non-derogatory. Pt
b) Find the Laplace transform of the saw-tooth wave function ©)
f(®) =kt in0<t <2give f(t+2) =f(t).
¢) Using Laplace transform, solve the following initial valye problem @®)

y" -4y +8y =e? y(0)=2and y'(0) = -2
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Q3 1 1 -2 @®)
a) Digonalize matrix A= -1 2 1 |and hence find A%,
0 1 -1
b) By reducing to normal form find the rank of the given matrix. ©6)
3 2 57 12
A=11 1 2 3 5
3 3 6 9 15
: -1 45?3545 ' (6)
¢) Find L ((s+ 1)(52—3s+2))
PART -B
Answer any TWO quéstions from the following: ~ ™ ' 2 x 20 = 40 Matks
Q4 a) Find the Fourier transform of . 10)
(1-x* ifld<1
f(")"{ 0 if |x] > 1
Hence evaluate the integral (———x =2 z; smx) cos%dx
‘ . 4x3, whenO<x<1 a0
b) Let X is a random variable with p.df, fx) = { 0, ! elsewhere X
Find (i) F(x) and use this to find ()) P(0.2 < X < 0.4) (if) P(X > 0.8)
Qs a) If F{f (x)} = F(A), then show that - : @)
p{f’l(x)} = g-'ij FQOiff(x) »0asx— too '
b) i) If Z{u,} = @(2), then prove that Z{n - u,} = —zf;ﬁ(z) ®
if) I.f_ z{un} = 1(z) then prove that, Z{a"u,} =1 (—Z)
¢) Solve the difference equation (8)
Upyz + 3Una +2u, = (=3)™";given ug=0and u, =1
Qo6 ; ; -1 8z?
a) Using convolution theorem for Z transforms, find Z {r evToE 1)} ©)
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b) Suppose the weights of 1000 male college students are normally distributed with (8)
a mean of 175 pounds and standard deviation 20 pounds. Find the number of

students with weights
i less than or equal to 155 pounds.
il. between 140 and 180 pounds.

(The area of standard normal curve between z= 0 and z=1 is 0.3413, from
z=0and z=1.75 is 0.4599 and from z=0to z=0.25 is 0.0987).

¢) Find the Fourier sine transform of f(x) = e™%*; a > 0 and hence evaluate 6)
- 2
J.0 (x2+25)(x%+36) dx
PART-C
Answer any ONE question from the following: . ©1x20=20 Marks
Q7 a) Investigate for what value of A and y, the following system of equations M
‘ x+y+2z=2 ‘
2x—-y+3z=2
5x ~ y+ Az=u
has

(1) No solution
(i)  Infinite number of solutions
(i)  Unique Solution

b) Using Laplace transform, solve the following equation Y
y' =y -2y =10sint, y(0)=0,y'(0)=2
r = |
- ¢) For the matrix A = [ ' ':1], find cos A. : ©
0 3
Q8 a) Prove that Poisson distribution is the limiting case of Binomial distribution. )]
b) Using definition, find the Z-Transform of ©
OF (i) a"
, ® gy si Y]
¢) Solve the following using Laplace transforms Jy e ™ %du
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EXAMINATION DECEMBER 2023
Logic Design

[Time: 3 Hours]

QI

Instructions: 1) Answer any 2 questions from Part A

a)

b)

c)
d)

a)

b)

2) Answer any 2 question from Part B

3) Answecr any 01 question from Part —C
4) Draw diagram using pencil and label it
5) Assume necessary details

Part-A
Convert following decimal numbers to binary and verify
1) 37

i) 28.10

i) 197.56
iv)  928.28
v)  205.05

Create a table of odd parity bits for 4 bit BCD codes
Explain 07-bit Hamming code give 02 examples
Write note on XS-3 code

Prove that NAND and NOR are universal gates

State and prove following Boolean algebraic laws

i) Commutative laws
1i) Associative laws
1ii) Distributive laws

Reduce using K-map method f = £,,(2,3,7,6,8,10,11,13,14)

Draw logic ckt and verify

SE9317

[Max. Marks:100]

05

06
04

06

06

08



Q4

Q5

Q6

a)

b)

b)

c)

a)

b)

c)

Paper / Subject Code: SE9317/ Logic Design

State and prove De-morgan's theorem

Obtain the minimal expression for f = %.(1,2,3,5,6,7,8,9,12,13,15) using
Q.M method draw logic circuit

Design a4 bit binary to BCD code converter draw a neat diagram and verify

Part-B

Explain functioning of edge triggered J.K Flip flop support your answer with
logic symbol truth table and waveform

Explain functioning of master slave (pulse triggered ) flip-flop support your
answer with logic diagram truth table and wave form

Design and demonstrate 4 bit buffer register support your answer with a logic
diagram

Design a 4 bit serial in serial out shift right shift register explain its working

Design a 4 bit universal shift register discuss its functioning support your
answer with logic diagram and function table

Discuss the applications of shift registers

Design an Asynchronous mod-10 counter using T-flip-flop support your
answer with count table and logic diagram

Design a synchronous 3 bit up counter support your answer with state diagram
and excitation table

Write and explain design steps of synchronous counter

SE9317
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Part-C
a) Explain process of octal to decimal conversion give -2 examples 06
b) Write and explain procedure to minimize Boolean expression using Q.M 08
method give an example
¢) Prove that 06

i) AB+A+AB=0
ii) AB+AC+A.B.C(AB+C)=1
iiy ABCA+B+C)=AB.C

a) Write the procedure to simplify the Boolear expressions using K.Maps give 08
an illusiration.

b) Design 01 bit Magnitude comparatar Support your answer with truth table and 06
logic diagranm:

c) Converta IK flip flop inta (any twe) 2x3=6
) SR Flip-flop
ii)  T-flip-flop
iii)  D-flip ~flop
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Ql

Q3

a)

b)

c)

Instructions: i) Answer any two full questions from Part-A, any two full questions

from Part-B, and any one full question from Part-C.
i) Draw neat diagrams wherever necessary.
ii1) Assume suitable data if required.

PART- A
Demonstrate and explain the various operations of a dynamically implemented  (08)
stack data structure.
Write a C Functions for (06)
i. Insertion of a node at a given position in a singly linked list
i, Insertion of a node at the beginning of singly linked list

iii. Insertion before a node in a given singly linked list

Construct the binary search tree from the inorder and postorder traversal

. (06)
sequence given below:
Postorde: TQSDEAMCFRXP

Inorder: TSQAEDPMXCRF

Write a C program to implement queue using Linked list. (06)

Write an algorithm to convert a given infix expression to postfix expression? (08)
Trace the steps involved in converting the given infix expression.
X™Y [/ (5%*Z)+ 2 to postfix expression.

Explain the linked list representation of a polynomial.
(06)

Explain all the cases of deletion of node from a binary search tree. (06)



Q4

Q5

Q6

b)

<)
d)

a)
b)

c)

a)
b)
<)

d)

b)
)
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Evaluate following postfix expressions while showing status of stack after each  (06)
operation givenA =3,B=5,C=1,D =4

a) AB+C «

b) AB*C/D*

Write a C program to implement circular queue using arrays.

(05)
(03)

Write a C functions to delete a node from the beginning in the doubly linked list.

PART-B
Explain the various collision resolution methods.
Construct the in-threaded binary tree for the following keys:
71 62 57 65 92 99 23 58
Perform various traversals on the resulting in-threaded binary tree.

Write an algorithm for radix sort technique and perform the radix sort for the
following elements: 78, 1, 13, 87, 13, 88

Write an algorithm for binary search with suitable example.

Explain the various representation of graph with example in detail.
Construct an AVL tree by inserting the following values sequentially:
STPQMNORKVA

What are the advantages and disadvantages of various collision resolution
strategies?

Write an algorithm to implement selection sort with suitable example.
Explain Depth first and breadth first traversal in graph.

Given the input { 4371, 1323, 6173, 4199, 4344, 9679, 19389 }and a hash
function of h(X)=X (mod 10) show the resulting:

a. Separate Chaining hash table

b. Open addressing hash table using linear probing

(06)
(06)

(08)

(06)
(04)
(06)

(04)

(06)

(04)
(06)



Q7

Q8

d)

b)

d)

d)
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Draw the B-tree of order 3 created by inserting the following data arriving in
sequence: 92 24 6 7 11 8 22 4 5 16 19 20 78

PART-C

A circular queue has a size of 5 and has 3 elements 10,20 and 40 where F=2 and
R=4. After inserting 50 and 60, what is the value of F and R. Trying to insert 30
at this stage what happens? Delete 2 elements from the queue and insert 70, 80
& 90. Assess the sequence of steps with necessary diagrams with the value of F
&R.

Explain B-tree. Construct a B-tree of order 4 by inserting the following
elements: 92, 8, 10, 12, 22, 30, 27, 83

Write a C program to input N numbers and search a particular number using
Linear search.

Write a C program to implement doubly linked list and facilitate the user for the
following:

i. Insert node at end

ii.  Delete the node at a particular place

Write a recursive C function to insert a node in a Binary Search Tree. Build a
binary search tree by inserting the following in the same order node by node:

44, 09, 77, 55, 01, 99, 33, 88.

Write a C function to delete a vertex from a directed graph which is represented
by an adjacency list.

Perform the heap sort on the given data: L D O Y FK G M in the descending
order.

Write a function to merge two singly linked list whose elements are sorted in
ascending order to produce a single singly linked list sorted in ascending order.

(04)

(05)

(05)

(04)

(06)

(06)

04

(05)

05)
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Object Oriented Programming System

[Time: 3:00 Hours] [Max. Marks:100 ]

Instructions: 1. Answer any five full questions selecting any two from PART — A and
PART-B and one from PART - C
2. Figures to the right indicate full marks.
Draw a neat diagram wherever necessary
4. Make suitable assumptions and state those assumptions, if any
PART A

W

Ql a) Explain the following terms. 6
i.  Inline function
ii.  Static member function

b) Explain increment and decrement operators in C++ with the help of an example. 8

¢) Write a C++ program to compute Fibonacci series using recursion, wherenis 6
the input 6 taken from user.

Q2 a) List Pros and Cons of object oriented programming over structured 6
programming.

b) Write a C++ program that takes two values of time (hr, min, sec) and outputs 8
their sum using constructors and operator overloading.

¢) What is friend function? Explain its use with an appropriate example. 6

Q3 a) With help of an example different methods of type conversion in C++. 6

b) What are Constructors and destructors? Write a C++ program to explain the
different types of Constructors used in C++. 8

¢) Write a C++ program to depict function overloading to overload the function 6
called 'absolute’ to compute absolute values of integer and float type parameters.



Q4

Q6
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PART B
a) Write a C++ program to implement the following:

STUDENT

!
———

i ITMARKS ;""";'poms

B F—— — e

| RESULT . __

Assume appropriate data.
b) What are STL iterators? State different iterators and its characteristics.

¢) Explain the different modes in which a file can be opened for performing
Input/Output.

a) Explain the following function with respect to string with an example
i.  substr()
ii.  capacity()
ili.  replace()

b) List and explain different types of containers.

¢) Write a C++program handling the following details for Student and Teacher
using inheritance.

Student details: name, address, percentage marks

Teacher details: name, address, salary.

SE9319

8

Create appropriate base and derived classes and insist on using reusability by adding an

additional class Person. Input the details and output them.

a) Explain following error states:

i.  eof bit
ii.  fail bit
iii.  good bit
iv.  bad bit

b) What is abstract class? Illustrate.



Q7

Q8

d)

a)

b)

What is the need of a virtual function? Describe this with the help of a suitable
example using C++. What is pure virtual function?

What are exceptions? Explain the mechanism of exception rethrowing using
C++.

PART C

Write a C++ Program to implement Linear Search using recursion.

Why do we use "protected mode"? Explain with example.

Write a C++program to find largest of three elements using templates.

What is polymorphism? What the difference is between compile time and run
time?

State the difference between manipulators and ios member functions.

What is significance of "this" pointer? Illustrate its usage.

"Private class member are never inherited" true or false. Justify you answer
appropriately

SE9319

8
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Computer Organization
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Instructions: 1. Answer any two questions from PART A and PART B
2. Answer any one question from PART C
3. Assume suitable data wherever necessary.
4. Draw neat labelled diagrams if required.
PART A
Ql a) Explain computer components top level view. 06
b) Draw and explain the flowchart for floating point Multiplication with an 08
example.
¢) Represent in IEEE 32-bit floating-point format. 06
i) -68
ii) 62.25
iii) -1/32
Q2 a) Explain the characteristics of Memory System. 06

b) A two-way set-associative cache has lines of 16 bytes and a total size of 8kbytes. 06
The 64-Mbyte main memory is byte addressable. Show the format of main
memory addresses.

¢) Dlustrate direct mapping cache organization with help of an example. 08

Q3 a) Show step by step multiplication process using Booths Algorithm for 7 x 3. First 04
operand is multiplicand and second is multiplier.

b) Differentiate between SRAM and DRAM. 04

¢) Explain Static RAM with a neat diagram. 06

d) Explain fetch cycle and execute cycle steps in brief. 06

PART B

Q4 a) Explain the structure of an /O Module with a block diagram. 06

b) Why DMA controller is needed? State 2 functions of DMA and show all the 06
alternative DMA Configurations with a diagram.

¢) Explain various hazards in pipeline. 04

d) With a neat diagram explain 6 stage instruction pipelining. 04



Q6

Q7

Q8

a)

b)

a)

b)

b)

c)

a)

b)

c)
d)
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With the help of a diagram explain how control unit interacts with other 06
elements of processor.
State the importance of PCI Bus and explain the different functional groupings 06
of PCI signal lines with suitable examples
With a neat block diagram explain the functioning of micro programmed control 08
unit. '
Write the symbolic micro instruction sequence for the following operations: 06
i) Fetch Cycle
ii) Indirect Cycle
iii) Interrupt Cycle
Explain the different design issues involved in implementing interrupt driven 06
/0.
What is cache coherence and why is it important in shared memory 08
microprocessor systems? How can the problem be resolved with a snoopy cache
controller with a neat state transition diagram?
PART C
Draw and explain the bus interconnection scheme. 06
Write notes on:
i) Daisy chain 08
ii) Software Poll
iii) Bus arbitration
iv) Multiple interrupts lines
List and explain the characteristics of RISC. 06
Calculate the following with 5 bit 2's complement representation of the integer 04
operands. Indicate if any overflow occurs
1) (12) +(-5) iii) (12) - (-7)
i) (-12) + (-5) iv) (12) - (7) 06
With a help of a neat diagram explain Disk Data layout.
Divide 7 by 3 using restoring method. Show the steps clearly. 05
Explain programmed /O in brief. 05
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Q1

Q2

Q3

a)

b)

b)

b)

Instructions:1. Answer any 02 questions from Section-A.
2. Answer any 02 questions from Section-B.
3. Answer 01 Question from Section-C.
4. Draw diagram using pencil only.
5. Assume necessary details if needed and state the same.

PART -A

Differentiate between Analog and Digital Circuits. Give one example each. (05)

Convert following decimal numbers to octal numbers and verify. 05)
(i) 287 (ii) 3956 (iii) 420.6 (iv) 8476 (v) 1234

Detect and correct errors, if any in the even parity Hamming code words and write (10)
correct code.
i) 1100110 (i) 0011101 (iii) 0111110 (iv) 1010111

Prove that NAND and NOR Gates are Universal Gates. (06)

Draw the logic diagram and develop truth table for each of the following expression. (10)
() X=A+B+CD
(ii) Y=(A.B).(A+B)+E.F

(i) Z=A.B+C.D+ABC
(ivv P=AB+A+A4B

Explain process of minimization of Boolean Expression using K-Map method. Give (0.4)
an example.

Reduce the following Boolean expressions and draw logic circuit. (10)
i) A.B+A(B+C)+B(B+D)
iii) ABC+ABC+ABC+AB.C

Prove the following Law of Boolean Algebra. (05)
(i) Associative Laws.
(i)  Distributive Laws.

Obtain the set of prime implicants for Boolean expression using Q.M. Methods. (05)
f = ¥m(0,1,6,7,8,9,13,14,15)



Q4 a)
b)
c)
d)
Q5 a)
b)
c)

Q6 2)

b)

Q7 a)

Q8 2a)
b)

<)
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PART -B
Compare synchronous sequential circuits with Asynchronous Sequential circuit. (05)
Explain features and functioning of edge-triggered J.K. flip-flop. (08)
Convert SR flip-flop to J.K. flip-flop. Discuss the process of convertion. (04)
List and explain Applications of flip-flops. (03)
Design a 4-bit serial in, serial out shift right register and explain its functioning. (08)
What are the applications of shift registers? List and explain each application. (05)

Design Mod-10, Asynchronous Counter Using T Flip-Flops. Explain its working.  (07)

Design 3 bit up down counter using J.K. Flip-Flops. Explain its working. (10)

Design a 4-bit ring counter using D-flip-flops. Support your answer with a logic (10)
diagram, state diagram and sequence table. Explain its functioning.

PART-C
State and prove De Morgan’s Laws. (06)
Explain duality concept and List any 05 duals. (05)
Reduce the expression (09)

f= ¥ n(1,5,6,12,13,14) + d(2,4) And implement minimal expression in Universal
Gates. (Hint: Use K-map method).

Explain Quine-McCuskey Method of minimization of Boolean expressions. Give one (08)
example.

Using the tabular method. Obtain minimal expression for f = Xm(6,7,8,9) + (08)
d(10,11,12,13,14,15). Draw logical diagram and verify.

Define and design Half Adder circuit. (04)
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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
Answer any TWO questions from the following: 2x20=40
Ql a) By reducing to normal form, find the rank of the given matrix. )
2 3 1 1
1 -1 3 =2
1 0 2 -1
3 5 1 2
b) Find Laplace transform of . @
i) te™* Sindt ii) et ;2" du
¢} Prove that the product of two orthogonal matrices is orthogonal. (3)
d) Define Unit step function and find its Laplace transform. 3)
Q2 a) Find the value of 'k' for which the equations (6)
2x +y +4z =k
x+y+z=1
4x + y + 10z = k?
is consistent. Solve for one such value of k.
b) Find the Laplace transform of the following function (6)
sint if0<t<m B
f(t):{o ifr<t<on where f(t + 2m) = f(t)vt
¢) Find Eigenvalues and Eigenvectors of the matrix A2, where (8)
2 01
A= [0 2 OI
1 0 2
Q3 a) Using Laplace transform, solve, the following differential equation (s)I

%+ 2%+ Sy =10sint giveny(0) = Oandy’'(0) = -1
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Q5
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b) IfL{f(t) = F(s), then prove that
i) L{EF(D) = = F(S)
ii) L{f' ()} = sF(s) — F(0)

3—4i 5+3i 6i
c) Expressthe matrix A = |=3—i 4+2i 4|asasum ofaHermitian and a skew -
6-—5 1+2i 0
Hermitian matrix.

PART-B
Answer any TWO questions from the following:
a) A basket contains 5 apples and 7 oranges and another basket contains 4 apples and 8

oranges. Onc fruit is picked out from cach basket. Find the probability that the fruits
arc both apples or both oranges.

b) Solve the following difference equation using Z- transforms
Upsz — du, = 0;givenug =0andu, =1

c) The probability that doctor A will diagnose a disease X correctly is 60%. The
probability that a patient will die by his treatment after correct diagnosis is 40% and
the probability of death by wrong diagnosis is 70%. A patient of doctor A, who had
disease X, died. What is the probability that his disease was diagnosed correctly?

d) IEF{f(x)} = F(A), then prove that F{f(x) cos ax} = 3 [F(1 + a) + F(A — )]

a) Using definition, find the Z-Transform of

A1 v n
1) - iya

b) A continuous random variable has probability density function given by
f(x) =kxe™*;x=0.
Find (i) k
(ii) mean
(iii) variance

c) Solve for f(x), the following integral equation

o (1-1 if 0<Ai<1
I f(x)cosAxdx—{O if 1> 1

Q6 a) A manufacturing company packs pencils in fancy plastic boxes. The length of the

pencil is normally distributed with mean 6 inches and standard deviati
F ! ‘ S viat
mchcs: The intcrnal length of the box is 6.4 inches. A pencil is sclcct;c(;l;;) rfa(l)l'jom
What is thg? probability that the box would be small for the pencil? (Area under tt :
standard nPrmal curve betweenz=0an z=2 15 0.4772) e

(©6)

(6

2x20=40
©)

(6

&)

“4)

(6)

®)

(6)

)
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Q8
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b) Find the Fourier transform of f(x) = {%)_ Ix| ' |l;|| f i and hence find the @)
oo sin? '
value of [ ﬂ)':Tjid

¢) Let X be binomial distributed random variable with mean 2 and standard deviation

6
% , find the parameters n and p of the distribution. Also find P(X > 0). ©
PART-C
Answer any ONE question from the following: 1x20=20
-1 10 2
a) Verify Cayley-Hamilton theorem forthematrix A=|5 2 1| andhence find (6)
2 -3 6
AL if it exists.
b) Find the inverse Laplace transform of the following ®)
) s i) log, (353)
(s—1)2(s+2) s-3
.. _[2 2 ®
¢) For the matrix A = [3 1],ﬁnd cos A.
a) Using convolution, find the inverse Z-Transform of 2 (6)
S ’ (2-2 )(z-5)
b) Find the Fourier cosine transform of f(x) = e~**; and hence evaluate ®)
0 1
fo (x2+16)? dx.
¢) A radioactive source emits 4 particles on average during a 5-second period. (6)

Calculate the probability that it emits
(i) 3 particles during a 5-second period.
(ii) at least one particle during a 5-second period.

2NN ——



Paper / Subject Code: SE9320 / Computer Organization

SE9320
Total No. of Printed Pages: 02
S.I% - (Computer) (Sem-11) (Revised Course 2019-2020)
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Instructions: 1) Answer any two questions from PART-A and PART-B
2) Answer any one question from PART-C
3) Assume Suitable data
Q.1 1. Represent in IEEE 32 bit floating point format 6
a.32.675
b. 10.95 E—
c.-1/32

2. Draw the flowchart for the division of signed magnitude (restoring method) and 6
explain

3. List and explain the elements of bus design 8

Q.2 1. Explain the operation of Dynamic RAM and compare it with static RAM cell. 8

2. With a neat flowchart, explain the process of floating point addition and 8
subtraction

3. A computer has 2 level cache. Supposc 60% of the memory references hit on the 4
1% level cache, 35% hit on the 2" level cache and 5% miss. The access times are
5ns, 15ns and 60ns respectively, where times for the level 2 cache and memory
start counting at the moment it is known that they are needed. What is the
average memory access time?

Q.3 1. Explain the benefit of using biased representation for the exponent part of the 4

floating point number with a valid example, —_—

2. Explain the process of mapping in virtual memory with a neat diagram 8

3. With an appropriate flowchart demonstrate the process of multiplication of 8
floating point numbers using computer arithmetic.



Q.4

Q.5

Q.6

Q.7

Q.8
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PART-B
Distinguish between
a. Programmed [/O and interrupt driven 1/0
b. RISC and CISC

Draw and explain the data flow diagram for the following
a. Fetch cycle

b. Indirect cycle

c. Interrupt cycle

What do you mean by Horizontal and vertical microinstructions?

SE9320

What is instruction pipelining? With the help of neat diagram explain the 6-stage 8§

instruction pipeline.
Explain register organization in the 8086 microprocessor

Describe properties of a magnetic disk
a. Fixed or movable head

b. Head mechanisms

¢. Single or multiple patterns

d. Single sided or double sided

Explain the cache coherence problem using the MESI protocol

Explain the operation of overlapping register window with reference to RISC
architecture.

Explain how graph coloring technique used in compiler based register
optimization.

PART-C

Explain at least 6 addressing modes supported by a typical processor.
What is the relevance of the Snoopy Protocol?
Explain the working of a Compact Disc.

What is RAID? State the functions of different RAID levels

Compute the following with 4 bit 2's complement representation of the integer
operands:

1. Binary Addition of

a. 7+(-5) b. (-D+H(5) c. (-7)+(-5) d. (T)H(5)
2. Binary Subtraction of

a. (2)-(7) b. (-2)-(7) c. (2)-(-D) d. (-2)~(-7)

Describe the PCI bus architecture with a neat block diagram.

O NS RD
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S.E - (Computer) (Sem-111) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Data Structures

SE9318

[Max. Marks: 100]

Instructions: 1) Answer any five full questions selecting any two from PART-A and

a)

b)

c)

d)

a)

b)

c)

a)

b)

PART-B and onc from PART-C

2) Figures to the right indicate full marks.

3) Draw a ncat diagram wherever necessary

4) Make suitable assumptions and state those assumptions, if any
PART A

Write C functions for:

i. Insertion of a node at a given position in a single linked list.
ii. Insertion of a node in an empty single linked list.

iii. Deletion of the last node of a single linked list.

Explain how a Stack can be used to evaluate postfix expressions. Evaluate the
postfix expression 593/21+*+62/-3 +

Compare linear and non-linear data structures.

08

06

04

02

(iiven the initial state of'a Queuns as empty. Hlustrate with diagrams the state of

the dynamically allocated queue lor cach of the following operations:
i. enqucuc 30
ii. dequeuer

Write a C function to find the Pre-order traversal of a binary tree.

Explain the following with the help of diagram and C functions:
i. Deleting the first node of a doubly linked list.

ii. Deleting the last node of a doubly linked list.

iti. Insertion of a node in an empty doubly linked list.

Explain the various operations that can be performed on statically allocated
circular queue. Give the difference between queue and circular queue.

Explain the following with the help of diagrams and C functions.
i. Deleting the first node of circular linked list.

ii. Inserting a node at the end of circular linked list.

iti. Deleting a node frond a specific position in a circular jnkcd list.

Write a function to check if the given string is palindrom

. . or not using array
implementation of queues.

SRR T N I R T
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08

08

08

06



Q4

Q5

Q6

Q7

c)

a)

b)

a)

b)

a)

b)

a)

b)

c)

SE9318

Prove the following with respect to binary trees: 06
1. The maximum number of nodes possible in binary tree of height his 2"-1.
1. The maximum number of nodes on any level i is 2!, where i > 0.

PART B
Sort the following elements using Selection sort: 06
10, 17,92, 30, 14, 70, 99
Explain linear probing and double hashing methods for collision handling in 08

hashing with the help of examples.

Explain the implementation of Depth first search using Stack for an undirected 06
graph.

For a directed graph G=(V, E) where V(G)={A, B, C, D, E} and E(G)={<A.B>, 08
<A, D>, <A, C>, <B, C>, <C, E>, <D, C>, <D, E>}. Draw G, adjacency matrix
and adjacency list.

Write a C function to check whether a binary tree is binary search tree or not. 04

Insert the following keys in an array of size 17 using modulo division. Use 08
quadratic probing to resolve collisions.
94,37, 29. 40, 84, 88, 102, 63, 67, 120, 122

Construct o B-tree of order 3 by inserting numbers from 1 to 10. 05

Write a C program to implement Bubble sort and explain the analysis of bubble 05
sort.

Explain the various AVL tree rotations. Construct the AVL Tree by inserting the 10
following key values sequentially:

LLM,N,Z,R,G,C,E,D

PART C

Construct In-threaded binary tree by inserting the following values sequentially: 06
80, 50, 48, 62, 100, 95, 4, 20.

Perform all the binary tree traversals on the constructed tree.

Write a C function to implement binary search. Trace the same for the following 08
data: 20, 50, 60, 70, 90, 110, key=60.

06

Sorft the given elements using Raldix sort:
15,'14.6,5.10. 32, 33, 20, 15. 1

, 81 and explain the analysis of l‘éldix sort

2
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Q8

a)

b)

d)

Write short notes on the following:
1. In-placc sorting algorithms
i1. Sort order and sort stability

Write a C program to reverse a string using stack and display it. Show the push, 08

pop. and display functions.

Define with respect to a graph.
i. In-degree
11, Out-degree

Given the in-order and pre-order of a binary search tree
In-order |[C{M|O|P|Q|S|T
Pre-order [P | M[C|O|S |[Q|T

Draw the tree and find its height.

[#3}
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S.E - (Computer) (Sem-IlI) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Object Oricnted Programming System

{Time :3 Hours] [Max. Marks: 100}

Instructions: 1. Answer any five full questions selecting any two from PART-A and PART- B
and one from PART-C
2. Figures to the right indicate full marks,
3. Draw a neat diagram wherever necessary

4. Make suitable assumptions and state those assumptions, if any
PART A
Q.1 a) Write a C+= Program to accept n nos. and sort them in order and display the 8
sorted numbers.
b) Write a C++ Program to overload array subscript operator [ ]. Assume the 6
necessary details.
c) Explain the following terms. 6
1. Inline function
II. Friend class
[11. St member iunction
Q.2 a) Create class called employee that includes three pieces of information as data 8

members a first_name (type string), last_name (type string) and monthly salary

(type int). Class should have constructor that initializes three data members,

Provide set and get function for each data member. Also write a member function

that calculates yearly salary of employce and displays it.
b) Explain the different types of expressions in C++. 6
¢) Write a C++ program to depict function overloading to overload the function 6

‘arca’ to compute the area of square. rcctangle and circle,

Q.3 a) Differentiate between function prototype and function definition. Support your 6
answer with an example.
b) Write a C+= program to compute Fihonacri series using recursion, where n is the 6
input taken from user.

¢) Explain increment and decremen’t operators in C++ with the help of an example 8




SE9319

PART B

Q.4+ a) What are advantages of inheritance? Explain different types of inheritance.
b) Why do we use protected mode? Explain with an example
¢) For each of the following. write statements that perform the indicated tasks
1) Print “TABLE 1" Left justified in a field width 15 and fill *** character

%1.235¢+01™

i1)  Print the following using setf{) function *-**:
ii1)  Print integer value 100 in Oct and Hex.
Q.5 a) What are STL iterators? State different iterators and its characteristics.
State difference between ios manipulators and ios class functions.

c) Write a C++ program to implement the following:

Vehicle

1]

Automobhile

‘;l//'l\jL

! [ 1 Rcooter

Assume appropriate data.
Q.6 a) Write a C++program handling the following details for Student and Teacher using

inheritance.
Student details: name, address. percentage marks
Teacher details: name, address, salary.
Creatc appropriate basc and derived classes and insist on using reusability by
adding an additional class Person. Input the details and output them.

b) List and explain different associative containers.

c) What is abstract class? 1lustrate.

d) Explain exception handling in C1+.Demonstrate C++program to handle

divide-by-zero cxception.

| i

6



Q.7

Q.8

a)
b)

¢)

a)

b)
¢)

SE9319

PART C

List out STL containers in C-++ and their purpose in C++ programming.
Distinguish between Virtual and Pure Virtual functions
Write a C-++ program which defines two classes and then calculates the product

of the first class private data with second class private data.

Write a C++ program to implement the class shape which contains a pure virtual
function area() to compute the arca of any gcometrical shape. Create class
rectangle and circle which are inherited from basc class shape and display the arca
foi cach geomcirical shape.
Explain the role of constructors and destructors in memory management of C++.
Explain the following with respect to formatted console input and output
operations.

i width()

ii.  precision()

i, fill()

[5]
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Total No. of Printed Pages: 3
S.E - (Computer) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Object Oriented Programming System
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1) Attempt any two Questions from Part A, any two questions from Part B

. Ql a)
b)
)

d)

b)

c)

Q3 a)

and any one question from Part C.
2) Make suitable assumptions and state those assumptions. if any.

PART A
List some of the advantages of using OOPS. &)
Explain the looping statements in C++ with the help of programs. )

Write short notes on how arguments are passed in a function call by valueand  (5)
call by referencc in detail suitable programs.

Write the output of the following code &)
#include <iostream>
using namespace std:
int main()
{
int x=2,y =3
cout << "Initial value" << endl:
cout << "X = "<<x<<"y = "<< y << endl:

X=X+y:
y=x-y:
X=xX-y:

cout << "\nFinal Value" << endl;
cout << " x = "<<x<<"y = "<< y << endl;
return ;

Mention and Explain the different types of constructors used in C++. (6)
Write a C++ program to swap private data members of two classes using a friend (8)
function.

With the help of an example explain explicit type conversion in C+ (6)

Differentiate between data Abstraction and encapsulation in C-4+. Support your
answer with example,

N
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Q4

b)

¢)

b)

)

a)

b)

C)

a

~—

b) List out categories of STL container

¢) Listout the advantages of using exception handling over tradition

. , - T 8 (PPN & TS, . A b
iy yject Code: 518319/ Unject Uriented Vrogantinting

Create a class called employee that includes data members as Employee First

Name(Type string). Employee Last Name(Type string) and monthly salary(Type

int) Use constructor to initialize all data members. Provide get and set function
for each data member. Also Write a member function that calculates yearly
salary of employee and display it.

Explain the hierarchy of Fundamental data types in C-++

PART B

Write a C+4+ program to design a base class Person (name. address, phone_no).

Derive a class Employee (eno. ename) from Person.

Derive a class Manager (designation, department name. basic-salary) from
Employee.

Write a menu driven program to:
a. Accept all details of 'n' managers.
b. Display manager having highest salary

SE9319

(8)

(8)

Explain the following string manipulation functions with the help of an example. (6)

1) stremp
i) strstr

Explain the different modes in which a file can be opened for performing
Input/Output.

Write a C++ program to perform arithmetic operations on two numbers and
nrow an excepuion if the dividend is zero or does not contain an operator,
Write a C++ program to find largest of three elements using template,
Explain iterators of Standard Template Library(ST1) in detail.

Explain the following stream manipulators in C++
1) setw

i) setfill
iii) setprecision

and their purposes in C Program

) al error
handling

2
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SE9319
PART C
Q7 a) Differentiate between sentinel and counter controlled repetations used in while ~ (7)
loops with a help of C++ program.
b) Write a C++ program to calculate the average marks of two students using (8)
function that has objects as parameters.
¢) Explain the concept of pure virtual functions in C++ 5)
Q8 a) With the help of a C++ program explain the concept of "this pointer” in object )
oriented paradigm.
b) Differentiate between Compile time and Run time polymorphism. ©6)
¢) Write a C++ program to open output file ‘a.txt’ and append some data to it. 7
3
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Total No. of Printed Pages: 2
S.E. (Computer) Semester-I1I (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Data Structures
[Time: Three Hours] [Max. Marks: 100]

Instructions: 1. Answer ANY TWQO questions from Part - A (20 marks each).
2. Answer ANY TWO questions from Part - B (20 marks each).
3. Answer ANY ONE question from Part C (20 marks).
4. Make suitable assumptions and state those assumptions, if any.

Part-A

QI a) Explain the various operations of a circular queue data structure. Write C functions to implement the 7
operations of circular queues using an array.

b) Write a recursive C function to insert a node in a Binary Search Tree. Build a binary search tree by 8
inserting the following in the same order node by node: 44, 0, 77, 55, 01, 99, 33, 88.
Show how the tree would look like after deletion of node 77.

c) Demonstrate and explain the various operations of a dynamically implemented stack data structure. 5
Q2 a) What are circular linked lists? Write C functions to insert an element in a circular linked list. 8
b) Explain strictly binary tree and complete binary tree with an example. 4
¢) Explain the various cases while deleting a node in a doubly linked list with the help of examples. 8
Q3 a) Explain the various cases while inserting a node in a doubly linked list with the help of diagrams. 6
b) Explain the various cases while deleting a node in a binary search tree with the help of examples. 8
c) Convert the following infix expression to postfix expression and evaluate the postfix expression, using 6
an efficient data structure: A-B *(CA*DAME)/Fwhere A=2,B=3,C=2,D=3,E=2,F=3)
Part-B
Q4 a) Sort the following numbers using Heap sort in the descending order: 46, 25, 35, 49, 10, 92, 83, 32. 7

b) Explain the various AVL Tree rotations. Consider an AVL tree having the following preorder KDB A 8

FEGJP OST.Perform the following operations: Delete (O), Delete (E), Insert (1), Delete(F) on the
given AVL search tree.

¢) Sort the following using Selection sort. Show the output after each iteration: 40,4,7,20, 15,1, 16, 2, 5
63

Q5 a) Explain the analysis of the insertion sort algorithm. Write a program to perform sorting on a set of 6
integers using Shell sort in the descending order.

b) Explain the implementation of recursive Depth First Search usin

. . g a data structure for a directed graph 8
having 6 vertices and 10 edges. Draw the DFS Spanning Tree.

SOESA2617R0D6OSEDRIE] 63AY9RCSCHSE
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Q8

W EPUT Dt C LT el LG B 0 G 'S

SE9318

¢) Write the C functions to traverse the in-threaded binary tree.

a) Explain the examples of the cases to be performed for the deletion of the key which is present in a leaf
which has minimum number of nodes in B Tree of order m.

b) Perform the top down merge sort in the descending order on the given data: 25, 57, 48, 37, 12, 92, 86,
33, 43. '

¢) Explain the implementation of Breadth First Search, for an undirected graph having 7 vertices and 12
edges.

Part - C

a) Explain the various operations of a queue data structure.

b) Write a C function to add two polynomials using an efficient data structure.
c¢) Write a C function to insert an edge in a directed graph using adjacency list.
d) Explain the different hash collision resolving techniques with examples.

a) Explain the various cases while inserting a node in a single linked list, with the help of diagrams

b) Construct the in-threaded Binary Tree for the given level order traversal: May, Jun, Sept, Jul, J an, Oct
Apr, Aug. Perform all the in-threaded Binary Tree Traversals on the constructed Tree. Also perform the ,
following operations on the constructed in- threaded binary search tree: Delete(May), Delete(Sept),
Delete(Jan).

¢) Write a recursive C function to implement binary search. Trace the same for the followine data
EIFGIKOPS T, key S.

8OES5A261780D60SIDREI63AY98C5C65E
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S.E. (Computer) Semester-III (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Logic Design
[Time: Three 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
PART-A
Ql a) Perform the following number conversion 6
i. 197.5610 to binary .
ii. 110112 to octal
iii. BC6716 to decimal
b) Expand A + B to minterms and maxterms. 4
¢) Perform the subtraction of (342.710 109.010) code using 9's complement. 4
d) What is self complementary code? Explain two self complementary codes with an example. 6
Q2  a) Obtain minimal sum of product for function 8
F(A,B,C,D)=2m(l1,2,3,7,8,9,10,11,14,15) by QM method.
b) With a neat diagram explain the working of Binary parallel adder/subtractor. 6
¢) Design a combinational circuit that converts 4-bit Binary to Gray code. 6
Q3 a) Obtain the truth table for the following logic equation: A + BC + ABC + ABCD. 6
b) State and prove distributive law of Boolean algebra. 6
¢) Implement the following logic function using an 8 x | MUX & 16 x l MUX. 8
F(A,B,C,D)=Zm(1,3,4,11,12,13,14,15)
PART-B
Q4 a) Convert T flip flop into SR flip-flop and D flip flop with appropriate tables. 8
b) Explain with the help of a diagram the working of serial-in serial-out shift register. 6
¢) Describe ANY 3 applications of the shift registers. 6
Q5  a) Design Mod-6 Asynchronous counter using T Flip Flops. 6
b) Design a Twister Ring counter. Explain its working. 8
c) Describe characteristics of Finite state model. 6
Q6  a) With a neat diagram explain the working of bidirectional shift register. 8
b) Distinguish between Combinational circuits and sequential circuits. 3
¢) What is sequence detector? Explain its working with the help of a state diagram to detect any 9
arbitrary sequence.
PART-C
Q7  a) Reduce the follownng expression using K Map. 6
AB + ABC + ABC +BC
b) Explain working of Full Subtractor using diagrams and truth tables. 8
1

IECS8AOBTFACBGAAGGA6E 1293726791 D



Q8
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b)
c)
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Prove that
i. AB+ A(B+C) + B(B+C) =B+ AC
ii. AA+ BC(A+BC)=A

Define the following terms with relation to flip flop.

i. Setup time

ii. Propagation delay time

iii. Hold time

iv. Maximum clock frequency

Compare Asynchronous counters and synchronous counter.

Explain working of Master slave J K Flip flop. Support your answer with logic diagram truth table
and wave form.

[ECSSAOBTF4CB6AAGGAGE] 293F26791D
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S.E. (Computer) Semester-III (Revised Course 2019-20)

EXAMINATION JANUARY 2023

Mathematics-111

[Time: Three Hours]

SEY316

[Max. Marks:100]

Instructions: . Attempt five questions. any (wo questions each from Part -A and Part -B and one from

Q3

&,

a.
b.

Part -C.

Assume suitable data. if necessary.

3. TFigures to the right indicate full marks.
Part-A

8]

(Answer any two questions)

Find the rank of the following matrix

1 2 3
1 -2 3
A=
3 1 3
1 3 3
and hence reduce it into its Normal form
Test the consistency of the system of equations
x—-2y+2z=1
2x+3y—2z=4
x+2y—6z=3
Solve if it is consistent
Iind the Laplace Transform of
i t?cost ii) e*'Sin2t Cos h3t

Prove that similar matrices have same Eigen value.
Find the Eigen vatues and Eigen vectors of A" where

4 2 3
A:‘—z 3 1

2 -1 3

IfL{f(6)} = F(s) then show that
) L {@} = fsw F(u)du

i LLMO] = STF() - SF0) — f1(0)

Siate and prove Caley Hamilton theorem.

Using Convolution Theorem. find the inverse Laplace transform of

F(s) = —

T (s2+1)(s42)

DOCAODCAODISERDOSE

-1
1
-1
-1

071054 RIRRN|
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(6)

(5)
()

(N

(8)
(6)
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Q6

d.

b.

b.

d.
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Find inverse Laplace transform of the function F(s) = Eltan‘l(s) (6)
Part-B
(Answer any two questions)
Find Fourier transform of the function f(x) = e 7
it F{f(x)} = f (s) is the Fouricr transform of f (x), show that (6)

i) Flef(x)} = f(s+a)
i F{f'()}=—isf(s)if f(x) »0asx » o

Find Fourier cosine transform of f(x) = e~ ,a > 0, and hence find Fourier cosine transform of (7)
—-ax
xe

Find Z-Transform of the functions. (6)
. n nm
1) a*Cos (7)

) n(n-2)

Find inverse Z-Transform ofﬁ = ﬁ using convolution theorem. (N
sSolve the difference equation U, + 5 U,y + 6U,, = (= 1), U0)y=U,=0 e
The probabili;y density function of a continuous random variable is (7)
fx) = {01\"—3\' ' els;\jhfrx =

Find the value of K and hence find the mean and variance

Ina certain city. the daily consumption of electric power (In million KWH) i«
having the probability density function

f(x):ﬁxe%x x>0]

0, x <0

arandom variable x (7) ‘

if the city's power plant has a daily capacity of 12 million KWH. what is the probability that this
power supply will be inadequate on any given day?

Two persons A and B play a game play a game where their chances of winning are in the ratio 3:2. (¢
Find A’s chance of winning at least three games out of six eames played.

<

8]
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Part-C

(Answer any one )

SEY316

Test whether the following matrix is diagonalizable or not? if yes. then find the matrix P that

diagonalizes A

2 =2 2
A=|1 1 1
1 3 -1

Find the inverse Laplace transform of

1) ECos G)

Use Laplace Transform to solve y" -+ 53" + 6y = 2¢, y(0)=0=y"(0)

.. s-2
ii) log vy

Solve for f(x). given that fomf(x) cossxdx = e™%

fee]

. 1
Use Fourier transform method to evaluate [~ ———dx

The marks of 1000 students of an Engineering college are distributed normally with mean 70 and
standard deviation 5. Estimate the number of students whose marks will be \

1) between 60 and 75

0 (x2+44)2

ii) more than 75

DOCAOI )3(‘4()D:Hlf(ul)USISU’N)A'H(,1

i) less than 68

80424
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Q3

Instructions:

a)
b)

d)

a)
b)

c)

a)

S.E - (Computer) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Object Oriented Programming System

and any one question from Part C.
2) Make suitable assumptions and state those assumptions, if any.

PART A

List some of the advantages of using OOPS.

Explain the looping statements in C++ with the help of programs.

Write short notes on how arguments are passed in a function call by value and
call by reference in detail suitable programs.

Write the output of the following code
#include <iostream>
using namespace std;
int main()
{
int x=2.y =3:
cout << "Initial value" << endl:
cout << "x = "<<x<<"y = "<< y << endl:
X=X+Yy:
y=x-y:
X=X=-Y:
cout << "\nFinal Value" << endl;
cout << " X = "<<x<<"y = "<< y << endl;
return O;

Mention and Explain the different types of constructors used in C4+.

SE9319

[Max. Marks: 100]

1) Attempt any two Questions from Part A, any two questions from Part B

5
&)
(5)

(5)

(6)

Write a C++ program to swap private data members of two classes using a friend (8)

function.
With the help of an example explain explicit type conversion in C++

Differentiate between data Abstraction and encapsul
answer with example.

(6)

ation in C+4+, Support your  (7)
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¢)

a)

b)
c)

b)
¢)
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Create a class called employee that includes data members as Employee First
Name(Type string). Employee Last Name(Type string) and monthly salary(Type
int) Use constructor to initialize all data members. Provide get and set function
for each data member. Also Write a member function that calculates yearly
salary of employee and display it.

Explain the hierarchy of Fundamental data types in C++

PART B

Write a C4+- program to design a base class Person (name, address, phone_no).
Derive a class Employee (eno, ename) from Person.
Derive a class Manager (designation. department name. basic-salary) from
Employee.
Write a menu driven program to:

a.  Accept all details of 'n' managers.

b. Display manager having highest salary

Explain the following string manipulation functions with the help of an example.

1) stremp
i) K slrstr‘\B

Explain the different modes in which a file can be opened for performing
Input/Ouiput.

Write a C++ program to perform arithmetic operations on two numbers and
throw an exception if the dividend is zero or does not contain an operator.
Write a C++ program to [ind largest of three elements using template.
Explain iterators of Standard Template Library(STL) in detail.

Explain the following stream manipulators in C++.
1) setw
i) setfill

1ii) setprecision

List out categories of STL container and their purposes in C++ prograsm.
List out the advantages of using exception handling over traditional error
handling

[Se]
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PARTC

Differentiate between sentinel and counter controlled repetations used in while
loops with a help of C++ program.

Write a C++ program to calculate the average marks of two students using
function that has objects as parameters.

Explain the concept of pure virtual functions in C++

With the help of a C++ program explain the concept of "this pointer" in object
oriented paradigm.

Differentiate between Compile time and Run time polymorphism.

Write a C++ program to open output file ‘a.txt' and append some data to it.
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EXAMINATION JANUARY 2023
Computer Organization
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1) Answer ANY TWO questions from PART A and PART B. Answer ANY
ONE gquestion from PART C.

2) Assume suitable data if necessary
3) Draw neat diagrams if required.
4) Write question numbers legibly while answering.

5) Solve problems with appropriate assumptions if required.

PART A

Q1 (a) Explain multiple-bus architecture with a neat diagram and compare the (6 Marks)
performance with single bus architecture.

(b) With the help of a neat diagram/ flowchart how read/write operations (6 Marks)
performed in cache.

(c) Consider a 32-bit microprocessor that has an on chip 128-kbyte eight-
way set associative cache. Assume that the cache has a line size of four
32-bit words. Draw a block diagram of this cache showing its
organization and how the different address fields are used to determine
cache miss/hit. Where in the cache is the word from memory location
AAAAAAAA mapped?

(8 Marks)

Q2 (a) Explain need for RAID technology in Computer organization with (8 Marks)
suitable structures.

(b) Consider a magnetic disk drive with 20 surfaces, 256 tracks per surface,
and 256 sectors per track. Sector size is 4 KB. The average seek time is
10 ms, the track-to-track access time is 2.5 ms, and the drive rotates at
5400 rpm. Successive tracks iri a cylinder can be read without heaq
movement. ‘

(6 Marks)
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i) What is the disk capacity?
ii) What is the average access time? Assume this file is stored in
successive sectors and tracks of successive cylinders, starting at
sector 0, track O, of cylinder i.
iii) Estimate the time required to transfer a 500 MB file.
iv) What is the burst transfer rate?
(c) Explain the structure and working principle of optical disk. (6 Marks)
() Divide -300 by 12 in binary twos complement notation, using 12-bit (6 Marks)
words. Show the steps clearly using restoring method.

(b) Compute using Booth algorithm to multiply -55 (multiplicand) by 29 (8 Marks)
(multiplier), where each number is represented using 7bits.

(c) Explain briefly floating-point arithmetic with the process of
normalization in IEEE 454 standard.

(6 Marks)

-PART B

(a) What is sequencing in microprogrammed control unit? With the helpofa (8 Marks)
neat diagram, explain two address sequencing technique.

(b) Explain parallel processing architecture with advantages and (6 Marks)
disadvantage of each architecture.

(c) List out the difference between hardwired and microprogrammed control

. (6 Marks)
unit.
(a) Differentiate between (6 Marks)
@) Memory mapped I/O and Isolated /O
(ii) /O Channels and I/O Processors
(b) Explain the need for /O module to connect to peripheral device to CPU. (6 Marks)
Draw a block diagram to describe the /O module structure.
(c) Design/Write microinstruction sequences for the following machine (8 Marks)
cycles (i) Fetch (ii) Indirect (iii) Interrupt (iv) Execute
(2) What is instruction pipelining? With neat diagram, explain 5 stage (6 Marks)

instruction pipelining.

(b) Consider a pipeline having 4 phases with duration 60, 50, 90 and 80 ns. (6 Marks)
Given latch delay is 10 ns. Calculate-

I

Pipeline éycle time
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II.  Non-pipeline execution time
III.  Speed up ratio
IV. Pipeline time for 1000 tasks
V. Sequential time for 1000 tasks
VI. Throughput
(c) Illustrate the use of Graph coloring in Compiler based register
optimization. (8 Marks)
PART C
Q7 (a) Evaluate the arithmetic statement. Assume suitable instructions available (6 Marks)
for performing operations. Use minimum no of instructions and
temporary variables.
X= (P*Q-R/S*T+U)/(VEW-X+Y)
6)) Using a general register computer with three address
instructions
(ii)  Using a general register computer with two address
instructions
(iii)  Using a gencral register computer with one address
instructions
(iv)  using a stack organized computer with zero address
instructions
(b) Differentiate between the following (4 Marks)
) Horizontal micro instruction and vertical microinstructions
(ii)  Instruction level parallelism and machine level parallelism.
(c) What is Cache Coherence protocol? Evaluate different approaches to this (10 Marks)

problem. Describe the protocol to deal with this problem using state
diagram.

Qs (a) Consider a fully associative mapped cache of size 16 KB with block size (8 Marks)
256 bytes. The size of main memory is 128 KB. Find-

I.  Number of bits in tag
[1. Tag directory size
Show with typical mapping diagram.

357C144639CA63C831 2AC423B55C466B



Paper / Subject Code: SE9320 / Computer Organization

SE9320

(b) Design of 512 X 8 RAM using 64 X 4 RAM. Assume all chip signals (6 Marks)
and decoders needed for this design.

(c) Draw a flowchart for division of sign and magnitude numbers using

. 6 Mark
restoring method and explain. (6 Marks)



