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(2% hours)
Total Marks: 75

N. B.: (1) All questions are compulsorv.
(2) Make suitable assrrmptions wherever necessary and ita,te lhg assumptions made.
(3) Ansvuers to the same question must be written together.
(4) Numbers to the rieht indicate marks.
(5) Draw neat labeled diagrams wherever necessarv, 

,,. 
,

(6) Use of Non-prosrammable calculators is allowed,

1. Attempt ony three of the following: , . , .

a. What is data structure? Explain different categories of data structure. ,t ',

b. List and explain different operations that can be performed on a data structure, ' 
.t.., .

c. Define different asymptotic notations used to measure th.e compl€xity ol ,n- , rithm. "
d. Discus memory representation of one dimensional array.

Differentiate betrveen linear search and binary search.

e. Consider a two dimensional airarT Dl3:7,-2:61. lf the base address of D is 5639 and each

element takes 2 memory cells then find the address of D4.0ie'le-ment assuming that
i,ArrayDissortedincolumnmaioro.rder..]
ii'ArrayDissorteQinrowfiajororder:....:..]

f. What is sparse matrix? Expla!n different ways of representing sparse matrix into memory.

Z. Attempt anv three of the following;
a. Explain how memory is allocated and deallocated for linked list.
b. Write and explain ah algor:ithnr to insert a neW elementiinto.sorid linked list.
c. Write and explain an algorithm to split a linked list into two linked lists.

d. V/rite aqc:ixp,!:ain an algoriihm to delete,a nodeioltairrins item from a doubly linked list.
e. What iE header"rliriked list? Explai'n:d'if, r:ent eateg-gr,.ied'oflh-eader linked Iist.

f. Write algorithm to subtract two polynomials ' - :

t)z ,2.1t3\r[ I

15

3.

a.

b.

C

d.

Atldm1ri. tif1fie:fp'trt.q jiig,:"".'..r..r 15
Write and explain syntax verification algorithm.
Convert following infix expression intoprefix and postfix expressions.

i. a 1bx(c- d)- (e ^ 3 x f )+glh
,ii.' . (axb:x c ^,2) + d - (.c/-$+ ei

What ii recursion? What are disadvantages of recursion?
Write an algorithm to evhluar€ah arithmetic postfix expression and calculate the result of the
expressibn. Give suitable example.
q764is;4€.qe?.How.greuii,iseprisented in memory? Write and explain an algorithm to
insert element into circu[ar queue.

i, Explain with example priority queue.

4, Attempt qnv three of the following:
a. Sort the following elements using merge sort.

23 56 13 3478 62 98 53 49 82

ITURN OVERI
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b.

f.

b,

c.

d.

Explain'"vith example the following terms:
i. Degree of a node
ii. Path

iii. lnternal node
iv. Similar binary trees
v. Complete binary rree

Draw the binai'y tree whose inorder anC preorder traversals are:C.

d.

e.

ln-order:gdbheiaf c

Pre-order: abdgehicf

5.

a.

Make a binary search tree by.inse:'ting. Lhe following,nurnbers in sequence
52 36 98 29 123 39 15 56 31 -?55 278 45 72

Draw max and min heap With the folll'.^r!rg elen,ents
80 s9 25 30 100 45 62 89 51 23 11 27 323
What is AVL tree? How'balancing is done in AVL tree? Eiplain with erample.

Attempt qnvth'iee otinefaiUwing:. , ,'. , 
'

Find the adjacency matrix and list representation of the following g:apn
1.s

List graph traversal technique. Write and explain algorithm for any one. Give suitable

algorithm.

e.

f.

Explain with example Prim's'algorithm to find the Minimum Spanning Tree (MST).

List different hashing methods. Explain with example any two of them.
List differenr techniques of .F9:::-1:-:::y_ ,-::]:,:-anv one.



(Tirne: Z% hours)

Total Marks; 75

N. 3.: (1) All guesticns are compulsorv.
(2) Make suitabre assumptions wherever necessary ard $BlElirg_a$_unplipnl made(3) Answers to the same question must be written toge;-er.
(4) Nurnbers to the risht indicate marks.
(5) Draw neat labeled diaerams wherever necessarv.
(6) Use of Non-prosrammable calculators is allowed.

1 Attempt onv three of the following:
a. Define Data Communication, Explain rts varrous componentstr. List and explain the functions of lSO,s OSI Model Layers.c what do you mean by Transmission iine lmpairments? Exprain in detail.d Explain the foilowing terms in reration with Data Communication(i) Half Duplex System.

(ii) Full Duplex System.

: Define Moduration. lvr ite a short note on Ampritude Moduration.
' Explain the tollowing terrns cf Data Transm jssion

(i) ParallelTransmission.
(ii) Serial Transmission.

Su i ,4 I "i 'i ./,r nr-rrvr*-i*l*-*/t'*
SO23] i S2O4C l COI\{PUTER NETWORKS

Q.P. Code: 20939

.! ..''

(ssM)Spectrum Modulation techniques along with its

15
2.

a.

b.

c.

d.

e.

f.

3. Attempt onv three of the following:
a. Explain ALOHA systern with its two versions.b. Discuss GO BACK N ARe protocol in detail.c. Explain Btuetooth Layered erchitectr.rre,
d. Differentiate between sateilite communication and opticar communication.e. Explain the following connecting devices in networking(i) Bridge.

(ii) cateway.

f. Explain CSMA with collision detection.

15

ITURN OVERI
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4. Attempt anv three of the following;
a. Expiain the terms:

(i) Connection Orier:ted Network Services.(,i) ConnectionlessNet,,vorkServices.
b. Write a short note on static algorithm and explain any two.c What is fragmentation? Explain its various strategies.d. Draw and explain lpv4 header structure.€ For a given class'C'network 195 188.65,0 design equal subnets in such a way that eachsubnet has atleast 60 nodes.
I R class'B'network on the internet has a subnet mask of 255.255.240.0. what is themaximum number of hosts per sub networks?

-t5

5.
1

b.

C.

d.

e.

f.

15
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(Time; 2% Hours)

[Total Marks: 75

N. B.; (1) All questions are compulsorv
(2) Make suitable assumptions wherever necessary and @ made.(3) Answers to the same suestion must be *rittun tn*uth-".T
(4) Numbers to the rieht indicate marks.. --- l. -(5) Draw neat labelled diasrams *t'reiever. necessa.rv.
(6) Use of Non-prosrammable calculators is allowed. . ' .

7. Attempt anvthreeofthefollowing:', :' .l-1''.".' l,.l
a' suppose you want to build a video site similarto youTube and keep data in file-processing

svstem' Discuss the relevance of each.of the jollgwing ngj1ts to tne.rtorage "ir.,rrir,j"L ou,r,and to metadata about the video, such as titre, the. uier who uproaded i,t,-trgr, unJ ;hi;;;;;'
VieWed it. .. ..t,,.,,. , , .., 

.; i . . - _ : __",_

i. Data redundancy and inconsistencv
ii. Difficulty in accessing data 

:

iii. Data isolation l

iv. lntegrity problems
v. Atomicity problems
vi. Concurrent system anomalies
vii. Security problems

b' state the advantages and disadvantages oi the following data models: Hierarchical, Network,Relationat, Entity Retationship; object orienta4 ana ruoiet. State if the r;;.;;;oort data and

: state and exprain the twelve coJd's rurei for reration'ar databases_d' What is Unified modelling language? whut ur" itr purt l ir1o* rnu ER diagram notations andequivaterfitiotati6-ni tn-u,M[, ..',,:.,,'. :', ,.] ;' , ,,r .-- , .' .'.,-,,' ,

e' co1s1ru,9t n FR diagra,, for a car |ns*ngu:lorp;1r!rr;r. customers own one or more cars

:];i,,Iili:,,.1,fl 
h1s assocjat"d,*]th 

il z,gro !.o qnr.nrrt", o-f recorded accidents. Each insurancepollcy c?Yel: one o! moracars"rand hai'o'nb orrnore'piemium payments associated with it. Each

l:Ifflj*r a particular pe.riod of time, and has an associated due date, and.the date when thepayment,,i,vas rEce'ivEd. .. :' -' 
.

f i' : 'Design an 'E-R diagram for keeping tra'cl< of the exploits of your favourite sporls team. you','-' '",':shotitd r._.T:iiL:'t,lr-{l,irt,,,5a;;r';;#n",;tch, the prayers in each match, and.,'I..''' :" ':iipdivii{ua1p13r"r. statistics foi each mgtch. summaf rtuiirti., should be modelled as derived
,,.ti-- 

t,r,', ''IStii5utes..:' ' , ,'' -, '" ' :';: ; 1' :l

ii" . !.ol:]Ltt,1' 
E-R diagram in which the same entity set appears severaltimes, with its attributesrdpeat'ed in more than one occurrence. why is allowing this redundancy a bad practice thatolejtiouta avoid?

:

2. Attempt anv three of the foilowing: 
15a' The naiuial o'i"r:.Io'in opurriionr-extend the natural-join operation so that tuples from the-- '" ' parEii! ing"rq-lations'aie.not lost in the result of the join. Describe how the theta join operation'' ' '-can ba exqended so that tuples from the left, right, or both relations are not lost from the result ofa theta join.

15

ITURN OVERI
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b. Given the following relational schemas; p = (A, B, C) S : (D, E, F)
Suppose the relations r(R)and s(S) are defined. Write the expressions in tuple relational caliulus
equivalent to each of the following: : '

i. flr(.) ii. o617(r) iii. r x s iv. llr.,o(or=n(r x s))
Considerthe relationaldatabase below, where primary keys are underlined.
employee (person nome, street, citv)
warks lperson nome, compon,/ nome, salory)
compony (componV nome, city')
monoges (person name, monager nome)
Give an expression in tuple relational calculus for each of the following queries:

i. Find all employees who work directly for,,Jones.,,
ii. Find all cities of residence of all employees who work directly for.lJones.,,
iii. Find the name of the manager of the manager of ,,Jones,,,

iv. Find those ernployees who earn more than all employees living in the city ,,Mumbai,,,

What is normalization? What is its objective? Give a distinguishing chaiacteristic of 1NF, 2NF,
3NF,4NFandBCNF. - ' l,'-,- : ..:,.

,,

i' Using the lNVolCE table structure Shown in table below; write the relational schema, draw iis
dependency diagram.and idehtifu dl.l,,dspsn6.ncies (jncluding all par,r!al and transitive
dependencies). You can assume that the table does not contain repeating groups and that any
invoice number may reference moie.than one'product, (Hint,: This table uses a composite
primary key.)

Attribute
Name

Sample
Value

Sample
Value

Sample
Value

Sample
Value

Sample
Value

INV NUM 2Lt347 2113+7 2LL347 21.1348 111aAa
PROD-NUM

E3422QW
QD=300932X RU.

995748G
AA. GH-118345P

SALE-DATE 15-J a n-2016 15-Ja n-201.6
:

15-Jan-

20L5
iJ-Jdlr-a!1O 15-Jan 20i6

PROD_LABEL Rotary
sander

0.25-in. drill
bit

Band sarv Rotary
sander

Por';er drill

VEND_CODE 21.1 2L1. 309 21,1 157
VEND.NAME NeverFail

I nc.

NeverFail.
Inc. l

BeGood,

lnc.
NeverFail,
lnc.

Tough Go,

ln c.
QUANT_SOLD 1 1. 2 L
PROD-PRICE 8499s 0345 83999 84995 4il15

e.

ii.' Using the initial dependency diagram
draw the new dependency diagrams,

draw:r in question i, remove
and rdentify the normal forms

all partial dependencies,
for each table structure

f

3.

a.

b.

C.

d.

e.

you created :: ,. . 
,,,, ,.

,1-iii:'..U5ingithe table structures you created in question ii, remove all transitive dependencies and
i.i't:p-l.ani' pdW,:depenaepcy-jlagr,ams, Also identify the normalforms for each table structL!re.' -'tyd,_u..-Gated.'' : . i r.r' -,it,...

Explain the phases of database design.

,

Attempt anLAree of the following:
, wfiat are constraints? what are the different types of constraints? Explain.
What is a view? What are its advantages?
State the rules for performing DML operations on a view.
fxplain,GRoUP BY and ORDER By clauses with examples.
What are NULL values? Explain. ITURN OVERI

\
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f.

4.

a

Q.P. Code:ZAg43What are joins? What are different types of joins? Exptain.

Attempt any three of the following:

Il:,:":i#i:f,.:::n':l:.'iYi?-::::1,'l a transaction r reads a data item, then anothertransaction rr< writes the data item ipossibrv based ";. ";;,;:;r:=.=j' i1i1,'1;".1r"t1u,1-1notl"tdata item. The uncjate nerfnrmo.r hr,7 r.-- L^- - r 
':- : 'ri- " "n l. '''r'rit:s the

=;1";, ; ;.,;. ;:.=:. ;. :.;: : ;::,:;ft:wriiten bv fwritten by Ip.

15

va lue

i. Give an example of a schedule showii,6 i.he lost updaie anomai,i,.ii' Give an exanlple schedule to show that the lost update anomaly is possibre with the readcommitted isolation ievel.
iii' Explain whythe lost update anomaly is not possible with the repeatable read lsolation level.b State and explain the ACID properties of transactions.c i' consider a database for a bank tvhere the database system uses snapshot isolation. Describe

;,ffffil::;T;:H '' 
which a ,,on'u'ni,,.u,.""i;,,,", occurs that r,vourd present a

ii 
::l:iir"J j ji?j::: ::j^i:,:','l'::,II.-'" tne da13b11e s\/stem uses snapshot isorat;on

:ffi ni :iT:::::::: :j':.i y.1'1 ., 
" 

; ; ; ; ;;ffi ;iil; ;' ;';:.:?:,0;:il'." ,1f*
I:l:.^yliirg,,o u:.ull it in order to gain n"tt",. ";;;;.;;.;:":

;:::,.lI?,'"T::[?j:r:'-"*:r^:;,^:.oru,,",,,., .;;;,;;;";;,;il;l;:ffi that transactions can

Consider the followlng two transactions:

be serialized according to their Lck points.

5.

a. 15nt types of triggers? How are they created? Give the syntax
b.

Hff:;firfiIi*"Tl#ft'r:;the comRonents or packages? How are packages deveroped? Exprainwith syntax and example.witR syntax a4d exampl€.,. ., ,.

Hi:::::j:::tions? What are procedures? Frow do they difi
,!:,, 

di* of stored proced u res ; ;; ;;;;;;;;?
differ from each other? What are the

How is a pL/SeL record created?

Wi:i :T ;lJ::lJ;il1 :i:':ll!r" 
;; ;;;ii;,, cu rs ors H ow a re expr icit cu rsors contro,ed ?

ffi ;;;ffi ;,:ii'.";:,:1;1:TJil::T:,ffilJlilil:i[:f m.,,":_:_::
. tt: .:..:.',;'

."-:f-,.:
. .: i'.' . ".1:: 

- 
':.

:,. lt' .'' r'- . ';

:)-
-'.t'

T-
/ 35.

t they observe the two_phase
deadlock?



SO23J i 57042IAPPLIED MATHEMATICS

(Time:2%hoursl

N. B.: (1) All Or"*,on, are compulsorv.
(2) Make suitable assumptions wherever necessary and slate the assumptions made.

(3) Answers to the same question must be written tosether.
(4) Numbers to the risht indicate marks.
(5) Draw neat labeled diaerams wherever
(6) Use of Non-prosrammable calculators is ',t' '

..15'1.

a.

3
a_L

Blr

2

-4
3t'

l2
t-i

-1
6

L

b.

-6
7

-4

d.

e,
{
L

3. Attempt anv three of the following:

15

15

C,

.' .,-,. EvaluatQ [6*'e 
zt siozt d-t

." b. r- Find the.iq.verse Laplace,transform for the function
^2.L L-5rrjl =--:--s(s2 +4s+ I 3)

Find Laplace transformation of the iunction

f(t) = 1"zt.ot r,

ITURN OVER]

Attempt anv thr.ee cf the following:
Find the Adjoint of the given matrix and

Find the Characteristic values and

2.

b,;::'.

!e ...:""::
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d.

e.

4.

a.

Attempt anv three of the following:

Evatuate 
lo

"+ -r

b.

Eu cLLuctte

)u,

f.

.'5.
.4,

b:

c

15

Evaiuate {!/' ,tnu, cosT x clx

Ev:luate i) erfc(-x) + erfc(x)
ii) erfc(x) + er-f(x)

Evaluate fi" *Qr* - *r)r/rd*

ITURN OVERI

Find lnverse Laplace Transformation by convolution theorem"for:

t.

rlogz ix
llIIttJi' Jo

obtain the lnverse Laplace transform of each of the given function
(s+1)

F(s):u,*tGrT6

evanat, {o' {,n'

E.

xydxdy

2



d.

e.

Evaluate ff/' ,int z*a*

Evaluate fi#a.

Evaluate St(x"-xb) o*
logx

: l\l \. \)1 . .: .\' :i 11 .:
' . "J.'t: .Y,' .l"rrli,.:{; l"' -)."'

'' '::- "'
)l ..r;' -
- 1' :-::

":..* - ,--
- i;.-..

f.

':- _

t" .:.i' ,'

..: .:.. "
.1.!: .!'1

.! r'',-: .:i

..t "...'

\i; .

,t :.i
.,."

,! 
:.,

: .-l'

l":l



{Time:2%hours)
Totat tvlarks: 75

,'-J. E.: (1) All questions are compulsorv :

(2) Make suitaFle assumotions wherever necessary and Sl1,er assumotions made.(3) Answers to the same question must be *ritt.n toe.il;;- l-
(4) Numbers to the rieht indicate marks. , :, 

, ': . . 11-: , : '

(6) Use of Uon-proerammable calculators ii@ .:

a. What is Python? List and explain feature of python.

b. Write the steps to install python and to run python code.
c. Explain type conversion of variable in python.

d. Explain if...else statement with example.
e, Explain the use of break statement in a loop with example.
f . what is the difference between interactive.rryode and script mode in python?

2.

b.

c.
.t

e.

f.

3.

a.

b,

:,O.
::,

,

',.:'l '.4'
'a.
:::, .r,.b.

c.

,tI' d'
.. e,

t,, l.

.-l -Y
;t

of the.fdllo"wing:
what 

is 
reggla5ixliession?'Exprjin ,Jio* patterns of regurar expression.

Explain match0 function with suitable example.
What is, method overriding? Write an example.
Whatiimirtiihi;eq e.{ programming? Explain-threod module with suitabte example.
Wh.a't:ii mg.dgle-f at are the advantages of using module?
,Expiaint:varjsus:fghctions of m ath mod uIe.

q.P. Code: 2A934

if it is vowel,

:ou

15

15

15

15

1. -."',i,

'-: -:jj riir' .:::' r-,1
.:i" 

j}"

: .,,' ,'
i ', ai.:

\ l- .

ITURN OVERI

v1 'tJ . -t*t'l't'tf.' i iv 'i

operators in Python.

Attempt
How function is

Write a

'character is
Short note
What is

and closing a file,
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Q.P. Code:20934

5. Attempt anv three of the following: 15

a. Explain Checkbutton widget with exantple

b. Write short note tkMessageBox nlodule'

c. What is layout management? Explain Gr;d manager.

d, Explain place geometry manager with example'

e. write and explain the steps insert a row into tu1ySql database with example.

f . Write short note on cursor object in Python.


