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P1213 [3064]-531
B.E. (Computer Engineering)
ADVANCED DATA BASES
(2003 Course)
Time : 3 Hours] [Max. Marks : 100
Instructions :
1)  Answers fo the two sections should be written in separate books.
2)  Neat diagrams must be drawn wherever necessary.
3)  Figures to the right indicate full marks.
4)  Assume suitable data. if necessary.
SECTION - 1
Q1) a) Compare different partitioning techniques w.r.t. parallel database system.
’ , [6]
b) Describe the benefits and drawbacks of pipelined parallelism. [6]
c) Suppose you wished to handle a workload consisting of a large number
of small transactions by using shared nothing parallelism. [6]
i)  Is intraquery parallelism required in such a situation? If not, why,
and what form of parallelism is appropriate?
i)  What form of skew would be significant with such a workload?
OR . L
02) a) Explain different ways of performing “Parallel join”. I8]
b) Describe a good way to parallelize each of the following. [6]
i} The difference operation -
i)  Aggregation by the count operation
iii) Aggregation by the avg operation.
¢) Define: Attribute - value skew, partition skew. [4]
(3) a) Explain “data transparéncy” w.r.t. Distributed database. 41
b) Explain in detail the concurrency control in distributed databases. [10]
¢) What is need for Directory access protocol? _ 2]
OR
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Write short note on “LDAP”. [6]
Explain how 2-phase commit protocol responds to following failures.[4]
1) Failure of participating site

iiy  Failure of the coordinator

Consider a relation that is fragmented horizontally by plant-number. [6]
employee (name, address, salary, plant-number)

Assume that each fragment has two replicas : one stored at the New York
site and one stored locally at the plant site. Describe a good processing
strategy for the following queries entered at the San jose site.

i) Find the average salary of all employees.

i)  Find the highest-paid employee at the Toronto-site.

Explain HTTP requests and responses w.r.t. HTTP protocol. 4]

What is XML DTD? Explain with example. [4]
What is 3 tier architecture? Explain its advantages. [8] '
Write short note on “SOAP”. : [4] -

Explain following terms w.r.t. XML. Elements, Entity references.  [4]
What is difference between a web server and an application server? Explain

functionalities of application server in detail. [81
SECTION - II

Differentiate between OLTP systems & OLAP systems. 4]

Why data cleaning is required ? Explain various data cleaning techniques.

‘ (6]

Suppose that a data warehouse consists of three dimensions-time, doctor,

and patient, and two measures - count and charge. Here charge is the fee

that a doctor charges a patient for a visit. [6]

1)  Draw a star schema for the data warehouse.

i)  Starting with the base cuboid (day, doctor, patient), what specific
OLAP operations should be performed in order to list the total fee
collected by each doctor in 20007

’ OR
What is need for data preprocessing? T [31
State and explain different data reduction techniques. f6] '
Differentiate : ROLAP and MOLAP [31
Explain following OLAP operations. ) ' [41

roll-up, dice
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Explain : Text mining. M
What is an outlier? Discuss various methods for outlier detection.  [6]
What is Association Rule mining? : [8]
A database has four transactions. Let min-sup = 60% and min-conf = 80%
TID date items - bought

T100 10/15/99 {K,A, D, B}

T200 10/15/99 {D, A, C,E, B}

T300 10/19/99 {C, A, B, E}

T400 10/12/99 {B,A,D}

1)  Find all frequent item sets using Apriori.

i)  List all strong association rules (with support s and confidence c)
matching the following metarule, where X is a variable representing
customers, and item, denotes variable representing items (e.g “A”,
“B”, etc) Vx e transaction, buys (X, item1) Abuys (X, item2)"

= buys (X, item3) [s, c]

OR
Explain : Machine Learning _ [4] »
Explain following terms w.r.t. decision tree classifiers: [8]
1) Informationgain i) Best splits iii) Tree pruning

* iv) Decision rules

What is clustering? Explain K-means algorithm for clustering in brief.[6]

Explain following terms w.r.t. Information Retrieval synonyms,
homonyms, ontologies. [6]

What is TF - IDF methpd of ranking? Explain in detail. [6]

The Google search engine provides a feature whereby web sites can
display advertisements supplied by Google. The advertisements supplied
are based on the contents of the page. Suggest how Google might choose
which advertisements to supply for a page, given the page contents. [4]

OR
Explain with respect to IR . -[6]
i) Webcrawlers ii) Directories iii) Information extraction
Describe inverted index techniques for document indexing. [6]
What is popularity ranking and page ranking? '[4]
8383836
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P1037
[3064]-527
B.E. (Computer Engineering)
OPERATING SYSTEMS
(410442) (2003 Course)
Time : 3 Hours] . ’ [Max. Marks : 100
Instructions to the candidates :
i)  Answer any three questions from each section.
ii) Answers to the two sections must be written in separate books.
iii) Neat diagrams must be drawn wherever necessary.
iv) Figures to the right indicate full marks.
SECTION -1
Q1) a) State and explain similarities and differences between Monitor and
Semaphores. ) 8]
b) Write a monitor that implements an alarm clock that enables a calling
program to delay itself for a specified numbers of ticks. You may
assume existence of real hardware clock that invokes a procedure tick
in your monitor at regular intervals. [8]
OR
02) a) Whatis the meaning of term busy waiting? What other kinds of waiting
are there in an operating system? Can busy waiting be avoided
altogether? - (8]
b) State any one classical problem of synchronization and give the remedial
technique to overcome it. : [8]
Q3) a) Compare various access matrix schemes of implementation and
revocation with respect to each other. [8]1
b) How will you differentiate between program threats and system threats?

[8]
OR

P.T.O.
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A computer has six tape drives, with n processes competing for them.
Each process may need two drives. For which value of n is the system
deadlock free? ) - [8]

Describe Bankers algorithm to avoid deadlock. What are the problems
in its implementation? . . ' ' (8]

Where kernel attaches the buffer to the free list? Justify with the reason.

(8]

Describe an algorithm that asks for and receives any free buffer from
the buffer pool. Compare this algorithm to get block algorithm. [10]

OR
Suppose the kernel does a delayed write of a block. What happens
when another process takes that block from its hash queue? [8]
Explain various relationship between the different table of a Unix File
System. [10]
- SECTION - 11
What is remembered inode? How and When is it updated? [8]
What is the significance of mounting a file system? How does Unix
kernel mount the file system? [8]
OR

What happens when process execute unlink system call? How does it
takes the care of race condition? [8]

Design a scheme that reduces number of directory searches for file
names by caching frequently used file names. [81

What is the role of Process Control Block? Explain the function of

each attribute in PCB? . [8]

What is zombie process? How is it avoided? Who takes the care of

zombie processes in Unix? ‘ [8]
OR

Write a shell program for automating a backup utility on Unix.  [8]

How does kernel deals with the signals? What are the conditions for
the generation of signals? _ [8]
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Unix. What are its advantages and disadvantages? [8]1
b) Streams are schemés for improving modularity of device drivers and
protocols. Justify. [10]
' OR
Q12) Write short notes on : (Any Three) [18]

a) - Terminal drivers
b) Disk drivers
¢) Swapping

d) Segmentation.
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P1049 [3064]-529
B.E. (Computer)
PRINCIPLES OF COMPILER DESIGN
(2003 Course) (410444)
Time : 3 Hours] i - [Max. Marks : 100

Instructions to the candidates :

i)
ii)
iii)
iv)

v)

Q1) a)

Q2) o

03) a)

Answers to the two sections should be written in separate answer books.
Neat diagrams must be drawn wherever necessary.

Figures to the right indicate full marks.

Your answers will be valued as a whole.

Assume suitable data, if necessary.

SECTION - I

Write LEX specifications and necessary C code that reads English words
from a text file and replaces every occurrence of the sub string ‘abc’
with ‘ABC’. The program should aiso compute number of characters,
words and lines read. It should not consider and count any line(s) that

begin with a symbol “#”. [12]
Discuss the merits and demerits of an interpreter and a compiler.  [5]
OR

Why white space characters are generally not allowed in Identifier names.

(3]
Discuss the significance of lexemes with longest prefix with suitable
examples. ) (31
With suitable example, discuss the significance of ordering of lexical
rules. : (31

Draw a neat diagram showing various phases of a compiler. With a suitable
example, write output of each phase. Discuss the advantages of designing
a compiler with a front and back end. [81

Construct LL(1) parser table for the following context-free grammar
G ={S,N, T, V}, Where S is the start symbol, N={ S, B, C, D, E, F }
is the set of non-terminal symbols and T = { a, b, ¢, f, g, h} is the set of
terminal symbols and set of production rules V = {

S = aBDh

B —cC

C->bC|E

D -EF

E—gl€
F > f|€}. Also show synchronizing entries. v [91

PT.O.





[image: image8.png]b)

Q4) a)

b)

Discuss the problems in top-down parsing. With suitable examples,

explain how they can be overcome? [8]
OR

Consider the LR(1) item set(s) given below. Specify whether there will

be any type(s) of conflicts in the LR parser table. Justify your answer in

each case. 9]
)k
A —>o.aP, b
B —>v.a
1; is an item set and assume that follow set of ‘B’ contains
symbol ‘a’. v
i L
A-a.a , A =20.,b
B -v..b B —~v.,a
i) I Ij
A-o.aB, b A -o.af, d
B —-v.c . " B >v.e

In both ii) and iii) above, I; and [; are two LR(1) item sets with two
items each as shown above. Can the two item sets in each of cases
ii) and iii) be merged while constructing LALR item sets? If so,
show the merged item sets for case (ii) and case (iii). Will there be
any conflicts in the LALR parser tables after their merger? Justify.
With suitable examples, explain the mechanism used in Y ACC to resolve
parser table conflicts. Why a shift-shift conflict never occurs in LR
Parsers? [81

(5) Write syntax directed definitions to process and translate declarative statements
in a block-structured language that allows nested procedures. The semantic
actions should keep track of scope information and enter the identifiers, their
offsets, types etc. in the symbol table. (Hint: Implement the symbol table -
using stack). ’ : [16]

06) a)

b)

OR
Write an attributed translation grammar (ATG) to parse and translate a
given infix arithmetic expression into a syntax tree. Write LEX and
Y ACC specifications to implement your syntax directed translation

scheme. [10]
Write three code statements for the following source langnagc statemnent.
(Do not write details of translation schemes). [6]

) X=FUN(Q2,Y-1)+7Z, where FUN is a function.
i) A[B]=CI[DI2]] + E * F, where A, C and D are array variables.
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SECTION - I

What is a procedure parameter? Explain with a suitable example, the
mechanism to set access links when a call is made to a procedure with

procedure parameter. [8]
Compare static, stack and heap allocations. [4]
For the following C program, draw the details of the activation records if
i)  Stack allocation is used i)  Heap allocation is used
(Show the activation records after ‘main’ calls ‘fun’ and ‘fun’ returns
back to ‘main’ [6]
main() {

int *p;

p = fun();
}
int *fun( )
{

inti=23;

return &i;
}

OR

Draw a snapshot of the execution of the following program showing an
activation record with static and dynamic links and other relevant details
when ‘main’ calls ‘gun’ which, in turn, calls ‘fun’ and ‘fun’ again calls

‘gun’. ) . [8]
int x =2; ’ '
void fun(int n)

{
static int x = 1;
gun(n);
X~
}
void gun(int m)
inty=m-1;
if (y>0)
{
* fun(y);
X =3
}
}

main() { gun(x); return (0);}
With a suitable example, explain the ‘Display’ mechanism used in Pascal
compiler to handle nested procedure calls and returns. [10]
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Explain the dynamic programming code-generation algorithm. '[8]
Generate code for the following C program using any code generation

algorithm you know. {8]

main()
{
- ntj;

inta[ 10];

while (j <= 10)

aljl=0;
}
OR

What is peep-hole optimization? Explain with suitable examples.  [6]
With suitable examples, explain various transformations on basic blocks.
(51

What do you meant by ‘Next-Use’ information? How it is computed? (5]

011)Consider the following basic block. Draw the DAG representation of the block
and identify local common sub expressions. Eliminate the common expressions
and rewrite the basic block. Assume that none of the temporary variables (S1,

S2, .., S9) are needed outside the block. The basic block statements are  [16]
LIO: S1=4*1 '
S2 = addr(A) - 4
S3 =82 [S1]
S4 = 4*]
S5 = addr(B) — 4
S6 = S5[S4]
S7=S3* 86
S8 = PROD + 87
PROD = S8
S9=1+1
I =89 )
If1<=20 GOTOL10
. OR
Q12)Consider the following three address code statements. [16]
) PROD=0 M I=1
i) T2 =addr(A)—4 iv) T4 =addr(B) -4
v) Tl=4*] © vy T3=T2[TI]
vii) ' T5 = T4[T1] vii) T6 =T3 * TS
ix) PROD = PROD + T6 x) I=1+1

xi) IfI<=20 GOTO (v)

Compute basic blocks and draw the flow graph. Eliminate induction variables
and draw the modified flow graph.

0o0a
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[3064]-526
B.E. (Computer)
DESIGN AND ANALYSIS OF ALGORITHMS
(New 2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates :

i)
i)
iit)
iv)

01) a)
b)

02) a)

b)

03) a)

b)

Answer three questions from each section.

Answers to the two sections should be written in separate answer books.
Figures to the right indicate full marks.

Assume suitable data, if necessary.

SECTION - 1

Prove by contradiction that “there are infinitely many prime numbers”.[8]
Consider the definition of fibonacci sequence: -

F=0; F =l ; and

F, =F_ +F_, for n>=2

Prove by mathematical induction that:

F, =1/Vs" (p"-(-9)™)

Where g=(1++5)/2 (8]
OR '

Consider the recurrence :

T(n) = O(n)

T(1) = 6(1) :
Show that above recurrence is asymptotically bound by ®(n). [4]
State whether the following functions are CORRECT or INCORRECT
and justify your answer. K . [6]

i) 3n+2=0()

i) 100n + 6 = O(n) : .

iii) 10n%+ 4n + 2 = O(n?) ’
Prove that: f(n) = a_ n™ +... ... ..+ an + a , then f(n) = O(m™) [6]

Write a control abstraction for divide and conquer strategy. Give the
recurrence relation for the same and solve this recurrence relation.  [8]

Write Prim’s algorithm for finding the minimum cost spanning tree. What
is the time complexity of this algorithm? ~ : . [8]

PTO.
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OR

What are the characteristics of greedy method? . [4]
Consider the following instance of the Knapsack problem:

Number of objects n = 3, knapsack capacity m = 20, profits
(P, P,, P))=(25,24;15) and weights (w,, w,, w.) = (18, 15, 10). Obtain
the possible feasible solutions for this instance using greedy technique.
What is the optimal solution? (8]
What is a spanning tree? What are the applications of spanning tree?[4]

What is the “Principle of optirhality”? ' . ‘ [2]
What is the major difference between greedy method and dynamic
programming? 2]

Consider the directed graph and edge length matrix as shown in fig.Q5(c). -
. Find the optimal tour of this graph using dynamic programming approach.

Show all the steps involved in computing the same. [10]

The edge length matrix

ag 0 10 15 20
0 9 10

5
A 6 13 0 12
Cr—) s s s
Fig.Q5(c) .
Define multistage graph. What is a multi-stage graph problem? (4]

OR

Write an algorithm for finding minimum cost binary search tree using

dynamic programming strategy. Show that the computing time of this

algorithmis O(n?). [12]
Name the elements of dynamic programming? How does the dynamic
programming solves the problem? ' , [6]

SECTION - 11

‘What are the constraints that must be satisfied while solving any problem
using backtracking? Explain briefly. . . [4]

“Write a recursive algorithm which shows a recursive formulation of the

backtracking technique. . [8]

What are the factors on which the efficiency of algorithm Q7(b) depend
on? {41
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OR

‘ Write an algorithm for finding all m-colorings of a graph where m is the

total number of nodes of the graph. What is the time complexity of this

algorithm? Comment on the time complexity. [12]
Explain in brief: Branch and Bound method. - , 41
State and explain pointer doubling problem. : 4]
Write an algorithm for pointer doubling problem. What is the time
complex1ty of this algonthm" . . [8]
Comment on the statement “A parallel algorithm is optlmal ifitis work
efficient with respect to the best possible sequential algorithm” [4]
OR
Write an algorithm to find the sum of n-elements of a complete binary
tree. What is the time complexity of this algorithm? : [6].
Explain in detail : Parallel evaluation of expressions. [10]
What do you mean by NP hard problem. 121
State and explain Cooks theorem. ) 18]
Prove that Hamiltonian cycle is in NP. 8]
OR "
Comment on the statement ; “Two problems L1 and 1.2 are polynomially

equivalent if and only if L1 L2 and L2 o L1". 4]
Consider the following search algorithm: .
j=any value between 1 ton
If (afj] = x) then
print “Success”;
else
print “Fails”
Is this algorithm non-deterministic? Justify your answer. [6]

Prove that “If any NP-complete problem belongs to class P, then P=NP”.
(8]

aoo
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P1038 [3064]-528
B.E. (Computer & 1.T.)
OBJECT ORIENTED MODELINGAND DESIGN
(2003 Course) (410443)
Time : 3 Hours] [Max. Marks : 100
Instructions to candidates:
1)  Figures to the right indicate full marks.
2) Answers to the TWO sections should be written in separate answer
books.
3)  From Section I, Answer (Q1 OR Q2) And (O3 OR Q4) And (OS5 OR Q6)
4)  From Section Il, Answer (Q7 OR 08) And (09 OR Q10) And (Q11 OR
012)
5) Make suitable assumptions on scope of the systems given and state
your important assumptions wherever felt necessary.
SECTION - I
Q1) a) Write short notes on Model Driven Architecture. \ [6]
b) Inbrief explain the new features in UML 2.0. , [6]
i) Required Interface i) Precondition in activity diagram.
¢)  Write short notes on process view of 4+1 view architecture. [6]
OR
Q2) a) Why is object oriented approach superior to procedural approach [6]
b) Which are the two entirely NEW interaction diagrams in UML 2.0 and
what is their purpose. Give simple sample diagrams for the new diagrams
and explain what your sample diagram is trying to communicate. [12]
03) & What is forward engineering of a class from class diagram in C++  [4]
b) State in Embedded applications why are state diagrams one of the most
important diagrams. : [6]
¢) Ideaof Software components has come from other engineering disciplines

like hardware industry. Identify hardware components in a typical personal
computer. State the advantages of having the PC built from components
to user and vendors. [6]

OR

PTO.





[image: image15.png]04) 2)

b)

Q5) a)
b)
d)

Q6) )
b)

d)

In a computerized system for bank the architect of the system has taken
the following decisions. The entire system (at runtime) has been broken
into multiple parts based on functionality. There is a subsystem to handle
normal transactions that take place on savings account; another subsystem
handles the loan approval and loan payment processes; the branch’s
financial analysis handled in third subsystem depends on loan data as
well as savings transactions data. Making suitable meaningful assumptions
on each of above part and draw a PACKAGE diagram for above system

showing composition and dependency. [8]
What are the following concepts in an DEPLOYMENT diagram, Give
examples. ‘ [8]
)  Node.

i)  Artifact.

iii) <<Deploys>>

iv) Communication.

Show the Meta Model for the UML that states that classes can have both

attributes and operations. [4]

Explain the concept represented by stercotype <<includes>> (4]

What is OO principal of dynamic polymorphism. [4]

What do you mean that some UML diagrams show behavior of system. [4]
OR

In OCL give example use of context and self. [4]

Show any example timing constraint in a sequence diagram. [4]

State purpose of use case diagrams in requirements capture stage. [4]
Show use of tagged value to indicate that a ‘Employee’ class is to be

- developed in Java and Author responsible for class development in the

project is XYZ. : 7 4]

SECTION - 11

0Q7) A Software Company trains its own employees. The training is conducted
currently in two categories namely technology and soft skills. Trainers are
specialized in either category. The training sessions on specific topics in specific
categories are announced and the trainees need to register for the training. The
possible classes for the system are Trainers, Categories, Training session
and Trainees. Make suitable assumptions about the attributes and relationships
that may exist between classes.
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i)  Draw appropriate objects, their links i.e. relationships in an OBJECT
diagram showing clearly attributes, and relationship details.  [10]

i)  What is an abstract class and its notation in UML. [6]
OR

Draw a CLASS DIAGRAM for the given subsystem “Purchase of books
in a library” the library purchases works like this. A demand list of the
popular books is maintained. We also have a catalog entry for the book
title that tells us the current number of copies of the books with us.
Based on above factors a recommendation for purchase of a title is
made. A set of bookshops has been identified from whom we purchase
our recommended books. The purchase orders to specific bookshops
are maintained in the system too. Identify appropriate classes, their
attributes, relationships, and operations and show them in your class

diagram. [8]
Whatis the need for a composite structure diagram. [4]
Draw a CRC card for any class from above library system. [4]

Draw an ACTIVITY diagram (for software process) to depict what
activitics the user may do with HELP of hypothetical software in a
PAINTBRUSH kind of picture editor system to create a sketch for a
dream house from scratch right up to the final print on a color plotter.
Assume that the whole process is done over multiple sittings over one or
more days. Make suitable assumptions about the scope of your system,

software features and so on. [81

Explain concepts and notation through simple examples for following

terms in UML : . [8]
) Activity. i) Action iii) Concurrent states. .

iv) Object flow.
OR

For the part of a system described here give notation for state machines

for following statements. Consider three states of a DVD player. PLAY,

PAUSE, OFF. h (6]

i)  Thetransition form OFF to PLAY will take place on pressing PLAY
Button provided power is there and a DVD is there in the tray. On
entry into the PLAY state, the motor starts running.

ii)  If the Stop button is pressed the transition will take place from
either PAUSE or PLAY state to OFF state. In the event of the
Pause button is pressed the motor should be turned off if you were
in the play state.
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Consider a typical day that one may spend shopping for items at the
local shopping mall as a visitor. Make further relevant and meaningful
assumptions about the working of the mall and what you may do as part
of shopping to fill the gaps in above description. From above example
draw a complete ACTIVITY diagram (for depicting Business process
of visitors visiting the mall on a typical day). In your diagram drawn
above specifically highlight through labeling or coloring (or separately

draw) for above system the following UML concepts. . [10]

)  Fork and Join. i)  Swim lanes. ’ '

Give notation for recursive call in sequence diagram. ‘ B -14]
Discuss the concept of a signal. ‘ e [4] -

Draw a SEQUENCE diagram for ‘Schedule a faculty meeting’. Here are
some of the assumptions. The HOD interacts through a (GUI) form to
schedule the meeting. A special control object called scheduler does the
automated meeting scheduling. The scheduler bases its decision on free
slots in the (entity object) timetable. The entire faculty involved will get
an invitation through SMS on their mobiles. The system depends on an

‘external Mobile Gateway subsystem to handle forwarding SMS’s. [10]

OR

Compare Sequence and Communication diagrams on four counts namely
visual emphasis, freedom to represent objects information, the way
sequencing is shown, the way iteration/looping is shown. [8]
Give notation for following coneepts in SEQUENCE diagram and also
explain the need for the concept with suitable example from the domain
of buying computers online. Make suitable assumptions about the working
of your hypothetical online computer shop. :

) Al i) Returnvalues. iif) Full notation for a message.
iv) Destroy an object. . [10]
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[3062]-194
S.E. (I.T.) EXAMINATION, 2006

PROGRAMMING PARADIGM AND METHODOLOGY

(2003 COURSE)

Time : Three Hours o , Maximum Marks : 100
:— (i) Answer three questions from Section I and three questions

N.B.

(a)

®

()

@

)

from Section II.

(ii) Answers to the two Sections should be written in separate

answer-books.

(iii) Neat diagrams must be drawn wherever necessary.
(iv) Assume suitable data, if necessary.

. SECTION I
What do you mean by syntax and semantics of a programming
languages ? {4]
Explain the following features of any programming language
of imperative programming paradigm :

(i) syntax

(ii) type system and semantics

(£i1) memory management. [6}

Why to study variety of the different programming languages

that is unlikely ever to use by programmers ? [6]
Or

"Explain the features of the folloWing programming language

paradigms in brief :
(i) imperative

(Zi) object oriented
(iii) functional

(iv) logic

(v) concurrent. ) ' (10]
In what ways are high level language an improvement on assembly
language ? In what circumstances does it still makes sense

to program assembler ? , (6]
: P.T.O.
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Demonstrate early binding and late binding with an example. [6]
Explain structured, non-structured, derived and abstract data

.types with example. [6]

What are advantages of user defined enumeration types ? [4]
Or . ‘

Compare the scalar data type and composite data type. [6]

Explain the following control flow statement with any

programming language code : '

(i) sequencing statement

(ii) selection statement

(iiz) loop structure

(iv) iterative statement

(v) nested loop structure. [10]

When would you use a parameter that is pointer ? When
you use a parameter that is reference ? Explain advantages
and disadvantages of each (give the suitable example of
each). : . . [8]
Explain the local, non-local and global declaration in referencing
environment ? Explain these variable access mechanism in nested

procedures with suitable example. [10]
Or

Describe four common parameter passing modes. How does

a programmer choose which one to use when ?. [12]

Explain difference between recursive call and ordinary call of
the program. How recursive subprogram call acts as an important
sequence control structure in programming ? [6]

SECTION 1II

What is meant by constructor and destructor ? What are the
different types of constructors ? For what purpose constructor
and destructor will use in program ? [10]

2
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Explain the following with suitable example from C++ :

(i) an object and object reference

(i1) an object and class

(iif) an object and method

(iv) an object and data member variables. . (8]
‘ Oor

What is inheritance in object .(.)ﬁented programming ? Explain

the different types of inheritance in C++ ? Give the variable

access mechanism used in these types of inheritance ? Explain

each of this with supportive C++ code. [12]
“Object orientation eliminates the need for nested subroutines.”

Justify your answer with a suitable example. [6]

What is concurrent programming ? Why do we write concurrent

program ? ' [4]

Explain the difference between facts, rules and queries in

PROLOG. : [6]

Define a LISP function to determine whether two given list

are equal. i6]
Or . ]

Write outputs of the following primitive functions of LISP :

(i) (CAR ‘A)

(ii) (CDR ‘A)

(1) (LIST? ‘X Y)

(iv) MEMBER‘B’(A C D E)

(v) (CONSY(Y(AB)) ‘

(vi) (CDR(CAR’(A B C)D)) [10]

What do you mean by resolution and unification ? Whét are
their use in PROLOG ? S (6]

3 : P.T.O.
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Explain the following with respect to C++
(i) primitive data types

(ii) user defined data types

(iii) storage representation

(fv) standard input-output function.

Explain the purpose of cut(!) in PROLOG.

(6]
4]

Compare functional and object oriented languages with respect

to the following issues : .

(i) syntactic structure

(ii) semantics

(iit) data types. v

‘ ) Or

Explain the following with reépeqt to C++.:
() primitive data types '

(ii) user defined data types

(iif) storage representation

(iv) standard input-output function

(61

6]

Compare functional and logic programming languages with respect

to the following issues :

(i) syntactic structure

(if) semantics

(iii) data types.

What is association list in LISP. ?

f6
(4]
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F. E. Examination - 2006

APPLIED SCIENCE - I
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions :
(1) Answer 3 questions from Section 1 and 3 questions from
Section II.

(2) Answer fo the two sections should be written in separate
answer books.

(3) Neat diagrams must be drawn wherever necessary.
(4) Black figures to the right indicate full marks.

(5) Use of logarithmic tables, electronic pocket calculator is
allowed.

(6) Assume suitable data, if necessary.

SECTION - 1

Constants : e = 1.6 x 107°C
= 6.63 x 10 ]S
m, = 9.1 x 107 kg
c =3 x 10 m/s

Q.1) (A) A thin film of uniform thickness is illuminated by
monochromatic light. Obtain the conditions of darkness and
brightness of the film as observed in reflected light. Why does
an excessively thin film appear dark in reflected light ?  [07]

=

(B)  Give the Lorentz Transformation equations. Show that the
apparent length of a rigid body is reduced by a factor

J1 - ﬁi /¢? in the direction of motion with uniform velocity

§. Discuss the result. {06]
[3061]-102 ' 1 P.T.0.
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In Newton’s rings experiment the diameters of n™ and
(n + 8)"bright rings are 4.2 mm and 7.00 mm respectively.
Radius of curvature of the lower surface of the lens in 2.00
metres. Determine the wavelength of light. [04]

OR

Describe with a neat diagram the construction and working
of Michelson’s Interferometer. Discuss the types of fringes. [07]

Draw diagram showing interference in reflected light in a thin
wedge shaped film. Give mathematical conditions for
constructive and destructive interference. Explain how this

type of interference pattern can be used for testing the optical
flatness of surfaces. [06]

What is Time Dilation ? Explain. What will be the period of
a seconds pendulum measured by an observer moving with
a speed of 0.8¢ ? [04]

State and explain Rayleigh’s criterion of resolution. Hence
obtain an expression for the resolving power of a telescope. [07]

What are Ultrasonics ? Name the methods for their production
and explain any one with a neat diagram. |06}

Monochromatic light of wavelength 6.56 x 107 cm falls
normally on a grating 2 cm wide. The first order spectrum

is produced at an angle of 18° |4 from the normal. What is

the total number of lines on the grating ? [04]
OR

Discuss the Fraunhofer diffraction at a single slit. Draw the

intensity distribution curve. [07]

Mention any six applications of ultrasonics. Calculate the
thickness of a quartz plate required to produce ultrasonic waves
of frequency 2MHz.

Given : density of crystal = 2650 kg/m?

Young’s Modulus = 8 x 10" N/m? [3+3]

Explain how Bragg’s spectrometer can be used to verify
Bragg’'s law. [04]
2 . . Contd.
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Explain the principle, construction and working of Nicol’s
prism. [06]

What do you understand by ‘Mass defect’ and ‘Binding energy’
of a nucleus ? Draw a curve showing the variation of binding
energy per nucleon against the mass number. What are the
conclusions drawn from such a curve ? [06]

A nuclear reactor needs to supply 4,500 MWH electric energy
per day. The reactor has an efficiency of 30%. Find the mass
of uranium required for a single day’s operation.

Given : Energy released per fission = 200 MeV
Avogadro Number = 6.025 x 10 per kg mole [04]

OR

Explain the principle, construction and working of Betatron.
Obtain the Betatron condition. [06}

What are Retardation Plates ? Obtain an expression for the
thickness of a QWP.

Giving the necessary analytical treatment explain how the
QWP can be used for the production of circularly polarised
light. [06]

A polariser and an analyser are oriented so that the amount
of transmitted light is maximum. Through what angle should
either be turned so that the intensity of transmitted light is
reduced to (i) 0.75 and (ii) 0.25 times the maximum intensity ? {04]

SECTION - 11

What are the types of Symmetries in Crystals ? Discuss them
with respect to cubic crystals. [07]

What is a Liquid Crystal Phase ? Give types and applications
of liquid crystals. [06]

3 - PT.O.
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Define : (1) Co-ordination Number
(2) Isotropy
(3) Lattice Plane

(4) Radius Ratio [04]
OR
What is a Silicate ? Give different types of Silicates. 107]

Explain the line defects in metallic crystals. State the effects
of line defects on the properties of metals. [06]

What are the various types of unit cells for Orthorhombic
Crystal System. Draw their figures. [04]

Define and give determination of BOD and COD. [07]

Give the causes, disadvantages of boiler corrosion and caustic
embrittlement and propose the methods to minimise these. [06]

Find the types and amount of alkalinities in the water sample
if 100 ml water sample on titration with 0.02N H,SO, gave
phenolphthalin end point 8.5 ml of the acid and 12.5 ml acid
was further required to methyl orange end point. [04]

OR

Explain the role of catalytic convertor in reducing the pollution
from vehicles. [04]

Explain the electrodialysis method for separation of ionic
pollutants from water. [05]

Hardness of 2,500 litres of water was removed completely by
zeolite softner. The zeolite had required 40 litres of 100 gm lit.
of NaCl to regenerate. Calculate hardness of water. [04]

Give the theory and procedure for qualitative determination
of Cl ions in water. j04]

4 Contd.
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Give the polymerisation reactions, properties and uses of —

(1) Epoxy Resin

(2) Polyvinyl Chloride [06]

Describe the emulsion and solution polymerisation with one

example each. 106]

Give the cationic chain mechanism for polymerisation of

vinylic monomers. [04]
OR

Write a note on conducting polymers. ' [04]

Distinguish between thermosoftning and thermosetting resins.  [04]

Give the reaction, properties and uses of styrene butadiene
rubber. {04]

Define : (1) Glass Transition Temperature (Tg)
(2) Tacticity
(2) Degree of Polymerisation

(4)  Monomer . [04]

[3061]-102/5
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