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. < um Marks: 80)
(Time: 3 Hours) (Maximt
NB. 1. Question number one is compulsory .
2. Attempt any three out of remaining five questions
3. Assume suitable data
4. Figures to the right indicate the maximum marks
. 20
QI Attempt any FOUR (Each question carries 5 Marks). N (20)
a)  Apply and show the use of all the relevant terminology of Relationa
Model with example.
b) Explain different aggregate functions. ‘ , |
¢) Explain having clause and Group by clause with suitable example.
d) List and discuss primary functions of a Database Administrator (DBA)?
¢) Explain Log based recovery.
Q2 a) Explain overall architecture of DBMS in detail with appropriate diagram. (10)
b) Explain Functional dependency with example. (10)
Q3 a) Construct EER diagram for university management system. (10)
b) Discuss concept of keys in detail with suitable example. (10)
Q4 a) Write SQL queries for given database. (10)
CUSTOMER(cid, cname, age. city, account_type, balance)
EMPLOYEE(cid. cname, designation, salary)
TRANSACTION(tid. cid. eid, trans_date. amount, trans_type)
1] Write an SQL query to List the names of all customers who have a
*Savings’ account..
2] Find the names and designations of employees who earm more than
%80,000.
3] Write an SQL query to count the number of transactions handled by cach
employee.
4] List the names of all customers in descending order of their balance.
5] List the names of all customers whose names start with ‘A "
b) Explain ditferent types of Join with example. (10)
QS5 a) Define Normalization and Explain INF, 2NF, 3NF and BCNF with (10)
examples.
b) Explain Problems with concurrent execution. (10)
Q6 a) Describe ACID propertics of transaction with example. (10)
(10)

b) Explain Trigger syntax with suitable example.
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N.B.: (1) Question No 1 s Compulsory. )
(2) Attempt any three questions out of the remaining five
(3) All questions carry equal marks.

(4) Assume suitable data, if required and state it clearly.

3]

wn
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~ size3. Calculate page hit and page miss for LRU, FIFO and Optimal page

Attempt any FOUR ) . [20]
Explain the different types of directory structures used in operating systems

with examples. _ , ;s

What is a Process Control Block (PCB)? What information does it contain’

Explain how the frame size in memory management affects the overall
performance of the operating system.

What is mutual exclusion ?Give its significance .

What is a system call? Explain any two types of system calls with

examples ‘

Explain file allocation methods in detail (10]
What is Multithreading? Give its advantages and disadvantages. (10]
Consider the page reference string :-2,3,4,2,1,3,7,5,4,3,2,3,1 with frame -

replacement algorithm.
What is the role of semaphore in process synchronization? How do

counting semaphores and binary semaphores differ?

Explain Translation Lookaside Buffer (TLB) of memory management in (10]
detail. :
Differentiate between monolithic,microkerne! and layered structure of [10]
operating system
Explain the different methods of recovering a system from deadlock with [10]
suitable examples.
Consider the following set of processes, assuming all are arrived at time 0.
] | Burst _—_ Calculate average waiting time
Process . Priority .
[ | time and turnaround time for
| P ( 2 ? 2 FCFS, SJF, Priority and
- | | RR(Q=2)
5 P2 | 1 | l [10]
P3 ' 8 | 4
— — S —
P4 | 4 | s
-—mm, ]
) | 5 | 3
L —— = S—
Discuss various disk scheduling algorithms with examples. [10]

Explain different types of memory fragmentations with example
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(1) Question No 1 is Compulsory. .
(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.

(4) Assume suitable data, if required and state it clearly.

Attempt any FOUR
Explain the following instructions: STOSB, DAA related to 8086.

Discuss in brief the protection mechanism of 80386DX

Explain the maximum mode of 8086
Explain in brief cache organization of Pentium processor
Write an assembly language program for 8086 to exchange contents of two

memory blocks

Draw the timing diagrams for Read and Write operations in minimum and

maximum mode
Explain hyper threading technology and its use in Pentium 4

Interface DMA controller 8257 with 8086 MP. Explain different data transfer

modes of 8257 DMAC
Write an ALP for 8086 to reverse a string of 10 characters.

Compare 80386,Pentium | ,Pentium 2 and Pentium 3 Processor.

Explain MESI protocol

Explain the Register organization of 80386.
Explain the Initialization command words (ICWs) and Operational command

words (OCWSs) of the 8259 PIC.

Design 8086 microprocessor-based on following Specifications:
1. MP 8086 working at l0OMHz minimum mode.
2. 32 KB ROM using 8 KB Devices

3. 16 KB RAM using 4KB chips
Explain 8255 with a block diagram and its operating modes
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Note:
1. Question No. 1 is compulsory. .
2. Attempt any three questions out of remaining five questions.

3. f‘\Assumc suitable data wherever necessary.
4. Figures to right indicate full marks.
Marks
Q.1
4 6 6 05
1 3 2
-1 -4 -3
b Evaluate the integral fo“'(x — y + i x%) dz along ( i)the parabola

y? = x (ii) The line y = x.

Find the Eigen values of A3 -3 A% + A where A =
05

¢.  Find the dual of the following L.P.P.
Max. z = 2x; — x, + 3x;
Subjectto  x; —2x, +x3 =4, 2x;+ 0x, +x3 <10,
X, +x, +3x3=20
X1, x3 20 X, unrestricted
- 1 05
Find the z-transform of f(k) =(§)

Q.2 a. Find the Eigenvalues and Eigenvectors ot the 06

-2 2 =3
matrix 4 = | 2 1. /=6|
-1 -2 0

b.  The means of two random samples of size 9 and 7 are 196.42 and 198.82 06

Respectively. The sum of the squares of the deviations from the means are
26.94 and 18.73 respectively. Can the samples be considered to have been

drawn from the same population?

06

c.  Use the dual simplex method to solve the L.P.P. 08
Minimize z= 2x; tx;
Subject to 3x, + x; = 3;
4x, +3x, = 6,
X, *+ 2x, < 3
X1, X2 >0
Q.3 a. Find the relative maximum or minimum of the function
Z=xy+2x3+ Xpx3 — x{ — x2 — x2.

b.  Find the Z-transform of {2¥ sin(3k + 2)},k >0 .

¢ Find all possible Laurent’ sion of f(z) = ————-— =-
ind a 'p/)‘q_sm e auréntsexpamlonof f(z) -2 (orD) about z = -1.
/ \
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Q4 a Verify Cayley-Hamilton theorem for the matrix A and hence find A
and A*
{ 1 2 3 J
where A =2 —1 4
3 1 -1

i : > /i Tequencies were observed.
A die was thrown 132 times and the jgllﬁ().w ing frequencies were

b.
No.obtained [ 1 12 |3 [ 415 6 Total,
 Frequency | 152025 15,2928 132
Test the hypothesis that the die is unbiased.
c. Using the Kuhn —~Tucker conditions to solve the N.L.P.P

Maximize z= 2x%-7x; +12x;x;
< 98;

Subjectto 2x; + 5x, <
' Xy, Xy > 0.

eZ

Q5 a Using Cauchy’s residue theorem evaluatefc ey dz

where C is the circle |z| = 4.

Using the method of Lagrange’s multiplier solve the N.L.P.P

b.
Optimize = z=12x+8x; + 6x3x2 - x? -x2-23
Subjeatite’. B4 &0 i M =110.
X X3 x3 20.
¢.  If the heights of 500 students is normally distributed with mean 68 inches

and standard deviation 4 inches, estimate the number of students having
heights (i) greater than 72 inches (ii) less than 62 inches (111) between 65

and 71 inches.

Q.6 a.  Find the inverse z- transform of F (z) = 5o )2(2_2) |z|] >2.
b. 4 2 =2
Show that the matrix A =[—=5 3 2 |is diagonalisable. Find the
-2 4 1
diagonal form D and diagonalizing matrix M.
C. Solve the L.P.P by simplex method.
Maximize z= 3x, + Sx, +4 x,q
Subject to 2x; +3x, 4+ 0x3 < 8.
Ox; +2x, +5x; < 10
N 3x1 + 2 xZ +4'X3 < 15,

/{ ) “\‘. xl ’xz I x3 E 0.

KOk ok ok ok ok ok ok ok ok ok ok ok ok ok
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NB. 1. Question number one js compulsory
2. Attempt any three out of remaining five questions
3. Assume suitable data
4. Figures to the right indicate the maximum marks

Ql

Q2 a)

Q3 a)

Q4 a)

b)
Q5 a)
b)
Q6 a)
b)

00394

Attempt any FOUR (Each question carries 5 Marks). .
Apply and show the use of all the relevant terminology of Relational

Model with example.

Explain different aggregate functions.
Explain having clause and Group by clause with suitable example.

List and discuss primary functions of a Database Administrator (DBA)?
Explain Log based recovery.
Explain overall architecture of DBMS in detail with appropriate diagram.

Explain Functional dependency with example.
Construct EER diagram for university management system.
Discuss concept of keys in detail with suitable example.

Write SQL queries for given database.
CUSTOMER(cid, cname, age, city, account_type, balance)
EMPLOYEE(cid, ename, designation, salary)
TRANSACTION(tid, cid. eid. trans_date, amount, trans_type)

1] Write an SQL query to List the names of all customers who have a

*‘Savings’ account..

(20)

(10)

(10)
(10)
(10)

(10)

2] Find the names and designations of employees who earn more than

%80,000.

3] Write an SQL query to count the number of transactions handled by cach

employee.
4] List the names of all customers in descending order of their balance.

5] List the names of all customers whose names start with ‘A °.

Explain different types of Join with example.

Define Normalization and Explain INF, 2NF, 3NF and BCNF with
examples.
Explain Problems with concurrent execution.

Describe ACID properties of transaction with example.

Explain Trigger syntax with suitable example.
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N.B. (1) Question one is Compulsory.
(2) Attempt any 3 questions out of the remaining.
(3) Assume suitable data if required.

Q.1
a) What is the job sequencing with deadlines problem? Explain with an example how
it can be solved using greedy approach. (05)
b ; . .
‘)) Expla'm the Divide and Conquer approach with a suitable example (05)
¢ E’\:PIaIn how the N-Queen’s problem can be solved with backtracking using a (05
suitable example.
d) Solve the following recurrence relations using Master's method. (05)
i. T(n) =2Tn/2) +n
ii. T(n) = 3T(n/4) + n?
Q.2
a) What is the sum of subsets problem? Explain its working for the following (10)
example: n=5, W = {1, 4, 6,9, 10} and target sum = 19. Use backtracking
approach.
b) Find the shortest path from vertex | to all other vertices using greedy approach (10)
Show output after each iteration.
3 L 4
i,

N
N - ‘._/ .,\‘,/
( R T — v{ PR
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Q.3

a) Write an algorithm for Merge sort. Derive and discuss its time complexity for all
cases. Explain the working of the Merge Sort algorithm with a suitable example
containing at least seven elements in the list. Illustrate each step of the divide and

conquer process, including both splitting and merging phases.
What is the 15-puzzle problem? Explain with an example how this can be solved
(10)

(10)

b)
using Branch and Bound.

Q.4
Solve the following 0/1 Knapsack problem and give its optimal solution using (10)

a)
dynamic programming: n = 4, Knapsack capacity M = 5, Weights W = {2, 1. 3. 2} Y
and Profits V = {12, 10, 20, 15}. /- '
b) Explain the Rabin-Karp algorithm for string matching with a suitable example.i; (10)
Explain the concept and significance of spurious hit in Rabin-Karp algorithm? )

Pagelof2 .. . .. .

99913







{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }

