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(3 hours) [80 Marks]

Question No.1 is compulsory.

Attempt any Three questions out of remaining Five questions.
Figures to the right indicate full marks.

Assume any suitable data wherever required but justify the same.

a)
b)

C)
d)

a)

b)

a)
b)

a)
b)

a)

b)

Prove that two successive rotations are additive.
Explain the various applications of computer graphics
Explain dithering technique in detail.

Specity the disadvantage of DDA algorithm

Explain the steps used in rotation of 2 D object about an arbitrary axis
and hence derive the matrix for the same.

Compare flood fill and boundary fill algorithm illustrating the same with
a diagram
Explain any one polygon clipping algorithm in detail.

Explain midpoint circle algorithm. Explain the same to plot a circle
whose radius is 10 units

Explain Cohen Sutherland line clipping algorithm in da,tall

Explain what is meant by Bezier curve. Also eXpla_j_ngihe properties of
Bezier curve '

What 1s meant by parallel and perspective proiections? Derive matrix for
perspective projections

Define window , viewport and hence explain how window to viewport
transformation is performed '

Write short notes on (any two):-

Gouraud and Phong shading technique

Shearing and viewing transformation

Sweep representation '
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N.B.: (1) Question No.1 is compulsory.
(2) Solve any three questions out of the remaining questions.
(3) Make suitable assumptions if needed.

1. (a) Explain BCNF with example. 5
(b) Write short note on Deadlocks. 5
(c) Explain Total and Partial Participation. 5
(d) Discuss the role of Database Administrator. 5
2. (a) Discuss steps in query processing. Also describe cost based queﬂf;ﬁptimization. 10
(b) Draw an ER Diagram and convert it into relational model for a Company, 10
which has several Employees working on different typesﬁc:;f{:'?rojects. Several
Employees are working for one Department, every Dep._az-ﬁnent has a Manager.
Several Employees are supervised by one Employee
3. (a) Explain types of integrity constraints with example. 10
(b) Discuss Data Definition and Manipulatioq____Ggmrnands in SQL. 10
4. (a) Describe the overall architecture of DBNIS with suitable diagram. 10
(b) Explain Security and Authorization in DBMS. 10
5. (a) Explain the following Relationa: __A.lgebra Operations with example: 10
i. Natural Join iii. Generalized Projection
1i. Set Intersection  1v. Division Operator
(b) Explain Assertions and T riggers in detail. 10
6. Write Short notes on: 20

(a) ACID properties

(b) Shadow Paging

(c) Specialization and Generalization
(d) Aggregaie Functions in SQL
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N.B.: (1) Q. 1 1s compulsory.
(2) Attempt any THREE out ot the remaining questions.
(3) Assume suttable data if necessary.

Attempt any 4 sub questions.

(a) Explain various pipeline hazards. 5
(b) Express (35.25),, in the 1EEE single plCCISlOD standard of floating p(t m 5
representation.

(¢) Explain in brief the function of 8089 I/O processor. 5

(d) Compare RISC and CISC processors. 5

(e) Differentiate between Computer Architecture and Computer. "“:rg:am?'atlon S

. (a) Explain Flynn’s classitication in detatl. 10
(b) Explain the Interleaved memory. - 10

. (a) Calculate number of page faults and page hits tor theap'age replacement policies 10
FIFO, Optimal & LRU for given reference string 7,0,1,2,0,3,0,4,2.3,0,
3,2,1,2,0,1,7,0, 1 (assuming three frame size).

(b) What is the need of DMA?Y Explain its varfi_m,is techniques of data transfer. 10
(a) What is Bus arbitration? Explain its teg hmqut% 10
(b) Describe the register orgdnlzatlon wathm the CPU. 10
. (a) What are the teatures of cache rmmory design? 10
(b) Multply (-10) and (-4) using Booth’s algorithm. 1¢)

. Write notes on o
(a) Joysticks 6
(b) The LhaluCterlbtiCS of memory
(¢) Microinstrucitons to execute an instruction MOV [RI1]. R2. 6

o




- y ,"' . L _ A
SEM-TNY  come (CBSGS) &l6] (4
E‘F\QQYEA’%CCJ {:-ﬁ??iq} PlJéqZ %fp»j Mfﬂ Ql} Cﬁ(ie:54 1 70()
(3 Hours) | Total Marks :30
N.B.: (1) Question No. 1 15 compulsory.
(2) Attempt any three questions out of remaining five questions.

(3)  Assumptions made should be clearly stated.
(4) Figure to the right indicate full marks.
(5) Assume suitable data whenever required but justity that.
. (a) Explain post correspondence problem 5
(b) Differentiate between NFA and DFA. S
(¢) Show that language L = {0'] 1 is prime number} is not regular 5
(d) Compare recursive and recursively enumerable languages. 5

-

(a) Design the DFA to accept all the binary strings over >_={0.1j that are beginning 10
with 1 and having its decimal value multiple of 5.
(b) Design DPDA to accept language L =1X€a, b} | N X) > I\.b x 1. 10

N (x) > N, (x) means number of a's are greater than number of b's in string x.

3. (a) Explain variations and equivalence of Turing machine. 10
(b) State and prove pumping lemma for context free languages. 10
4. (a) Design mealy machine to find out 2's complement of a binary number. 10
(b) Convert the followmg NFA to an equlvalenf L)FA 10
Sate | a | b | e
—q, R
E_' qI o quj Il : {_qi.‘! q_} {__}
*q, 19 1, | g,
5.  (a) Consider the followmo grammar G=(V,T,PS), V=145 X}, T= {ab] 10
and productlom ,;‘“' are
X— Xa | S
Convert- ths grammar in Greibach Normal Form (GNF),
(b) State hlld prove Rice's theorem. [0
6. (a) Design a Tuning machine as an acceptor for the language (0
- {ab"|n,m > 0and mx n|
_{b) Design PDA to check even parentheses over £={0l} 10
Lt *
P
53.}
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N.B.: (1) QuestiorrNo. 1 is compulsory.
(2) Attempt any three questions out of remaining five questions.

Q1. a) Explain the asymptotic notatinos. [10]
b) Write an algorithm to find minimum and maximum value using divide and conquer
and-also derive its complexity. [10]
Q2, a) Explain the concept of multiplying long integers using divide and conquer. [10]
' b) Sort the tollowing numbers using Quick Sort. Also derive the time complexity o
of Quick Sort. ~ [10]
50, 31, 71, 38, 77, 81, 12, 33
Q3. a) Solve the following Job sequencing with deadlines problem [10]}
n=7, Profits(pl, p2,......,p7) = {3,5,20,18,1,6,30} .
Deadlines(d1,d2,.......,d7) = {1,3,4,3,2,1,2}
b) Explain different string matching algorithms. o [10]

Q4. a) Find the Minimum Spanning Tree of the following graph using kruskal's algorithm  [10]

b) Explam flow shop schedulmg w;h example. [10]

Q5. a) Write an algorithm for sum ot subsets Solve the following problem. [10}
M=30 W={53 -i, 10, 12, 13, 15, 18}
b) Find the shortest patb f‘Tom source vertex A using Dijkstra's algorithm [10]
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Q6. i Write note on (any two): [20]
-~ a) Strassen’s matrix multiplication.
ﬁ b) 8-Queen problem.
Q;"i} ¢) Graph coloring
N d) 15-puzzle problem.
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(4) Figures to the right indicate full marks 3
ol
1 0 0 &
1. (2) Find the Eigen values of A + 2/ ,where A = |2 -2 0| and [ is the Ider;ﬁ’ry
' 3 5 3 0y
N
- matrix of order 3. m\bb‘ 5
-,
(b) Evaluate the line integral [~ (x* + iy)dz along the path y = X X 5
(¢) If x is a continuous random variable with the probability de@&ty function given by
o
_(k(x—x*) 0=<x<1 e
fx) { 0 otherwise \Ci\, |
N\
Find i) k ii) the mean of the distribution. \{\5 5
A\
(d) Compute Spearman’s rank correlation coefﬁcj%\nt from the following data
\
X [ 20 3 [ E]S
Y 23 | 35 [ 18] 465
& :
— 2. (a) Is the following matrix Dero%aato?y? Justify.
5 —6 —6 O
-1 4 2 %O 6
3 -6 —4 C}\Q\
&
ezzé\
(b) Evaluate _Cﬁc —(‘@@15; dz where c is the circle |z| = 2 6
QO
(c) The ma.rk&é}’ 1000 students in an Examination are found to be normally
N
distrib@&‘d with mean 70 and standard deviation 5, estimate the number of students
o
w?lp%e marks will be 1) between 60 and 75 i1) more than 75. 8
O
X
% [Turn over
W
O
N\
Q
<

j/ (3 Hours)
[Total Marks: 80

N.B. : (1) Question No. one is compulsory.

(2) Answer any three questions from Q.2 to Q.6

(3) Use of stastical Tables permitted.




3. (a) Solve the following non-linear programming problem using Kuhn-Tucker
conditions
Maximize z = 10x; + 4x, — 2x{ — x2
Subjectto 2x; +x, <5; and x3,x, =20 6

(b) Fit a Binomial distribution to the following data e

S
---- {Tﬁﬁi
c N
11::_,“
1 8 *‘\r':,,.__“

6
‘%ﬁp
(¢) Is the following matrix diagonalizable? If yes, find the transformln% matrix and

the diagonal matrix. @
[i :g ::zz] - N 3
3 —4 1

4. (a) Solve the following LPP using Simplex method bq/

Maximize z = 4x; + x5 + 3x3 + 5Xx4 mq\q’

Subjectto —4x; + 6x, + 5x3 + 4:§,:)< 20

—3xy — 2%, + 4x3<<j1= xy <10
—8x, — 3x, +\§}3 + 2x, < 20

@xz,x3, xs = 0 6
(b) If a random variable X fo@yWs the Pmsson distribution such that
P(X =1) =2P(X = E_)\Z\ﬁnd the mean, the variance of the distribution and
P(X = 3) c§< 6
/jf,
1
(c) Expand [ @ = m in the regions
i) lzlié\/i i) 1<|z| <2iii) |z]| > 2 8
Q@'
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5. (a) Evaluate using Cauchy’s Residue theorem Sﬁc 2 (22

2Z—1

(24 2) dzZ where c is

|1z]| = 1. 6
(b) A certain stimulus administered to each of 12 patients resulted in the following
change in blood pressure:

52,8—-1,3,0,-2,1,5,0,4,6

Can it be concluded that the stimulus will increase the blood pressure (at 5%;;{5:7“"(
i

level of significance.)? \{..,h 6
N
(¢) Solve the following LPP using the Dual Simplex method o
MaXimiSe Z = -"3JC1 — 2x2
: 5
Subjectto x; +x, =1 f";@
DN
X1 -+ xz 7 {h\b"\
O
X, + 2x, = 10
X2 = 3 ey
“*Exk
X1, X2 = 0 \« 8
6.(a) Fmd the equations of lines of regressgésfor the following data
x | 5 [ 617 [ 8¢9 (10]11
1 - ] . S 1 ’
11 14 | 14 (4> 12 | 17 | 16 |
jk 1 - ) %. 6
\ e in r integration. 6
(c) Evaluate f (x2+1) (x2+ {éﬁ? using contour integratio

(b) In an experiments o Q‘](B(éa breeding, the following frequencies of seeds were

obtained AL

™

. "'m.h;_}

thilnlnle’ i gkl

l Round aﬁgi: Wrinkled and | Round and | | Wrinkled Total

YeHo%L yellow | green | and green
[31%: 101 | 108 ‘ 32 I 336

Thgg“%y predlcts that the frequenmes should be 1n proportlons 9:3:3: 1.

ﬁamme the correspondence between theory and experiment using Chi-square Test
C,).
8




