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Note:

1. Question No. I is compulsory.
2, Attempt any three questions out of remaining five questions.
3. Assume suitable data wherever necessary.
4. Figures to right rndicate full marks.

Q.I Answer the followrng (Any four)
a. 12271

If e =l r s r lninu tt. characterisric roots of A3 + I.[.rzz]
b. Evaluate I f (r) dzalongtheparabola y=2x2 fromz:0 roz: J +

l8t Whercf(r):x2-Ziy.
c' Detennine all basic solutions and optimal basic feasible solution to the

lollowing problem. Max. z = xr * 3x, I 34
subject to 

i,ii.;l,i_;.1!; ,

d., Find the z-transform of f (k) = 3,t , f< i O.

Q.2 a.

Marks
05

05

05

:

05

c.

Q.3 a.

,b.

c.

Find the Eigenvahres and Eigenvectors of the matrix .4 =16 -2 21 .-.*"-.

l-z s -11.lz *1 3J

The_heights of six randomly chosgn sailors are in inches; 63, 65, 6g,
62,71 v$:72. The heights of ten rgpdomly chosen'soldiers aie: 

'61,'62,

65,66, 69,69, "t0,71,72, and 73. discuss in the lighr rhar lhese dara
tl-u-ow on the suggestion that the sqidiers on an average are taller than

U*e tt e dual simplex raethod to solvg the L,p.p.
Maximize -3x1 - 2x2

xr+Zxz 2 10;

'r
' Oxt + x2 S 3;

Xt Xt )0

Find the relative muximum or: minimum of the function
Z= *l + il + x! - Bx, - t0x2 - rZ4+ 100..

If f(k ) : = 4kU (K) and g ( k ) = = 5e U {k } , rhen find the Z-transform of
{f (k) * s(k)}
Find all possible Lanrents expansion of ( z ) = G*; about z: -2.
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Q.4 a.

Q.5 a

Paper / Subject Code: 41021 / Engineering.Mathematics_IV

verify cayley-Hamilton rheorem for the matrix A and hence find the matrrxrePresentedbY 
rB 10 5r

byA' -6As + gA4 +4A3 -1,242+ 2r4-twhereo=l-, _a :4|;.
. ' .. Ls s 7l

In a survey of 200 boys of which 75 were intelligent ,40 had educated
fathers, while 90 of the unintelligent boys had uieducated fathers,. Do
these figures support the hypothesiS that educated fathers have
intelligent boys.

Using the fuhn -Tucker conditions to solve the N.L.p.p
Maximtze z= Rx, + l}xz -xl - xi
Subjectto 3x, , 2xz < 6;

Xt X")0

Evaluate {X dz using Cauchy's residue theorem,

where C rs the circle lrl = Z ,

Usrng the rnethod of l.agrange's multiplier solve the N.L.p

Optirnize z: tA xr+ B x2 + 64 + Zil + x! + 3r3 -'ioo.
Subjectto i, + *r+i;; = 20,

Xq,Xr, X3 > 0.

The marks obtarned by I000 students in arr examination are found to be
normally
Distributed witli mean 70 and s. d, 3, Estimate.tlre nurnber of students whose
marks Will be (i) berween 60 and 75 (ii) more than 75.

Find the inverse z- transform of F {71 = G+_r, if Roc is 2 < lz[ < l.

form D arrd diagolalizing mattrx M.

Solve the L.P.P by simplex method.

Maximize z= 4x1 +3xr:: +Qia,

4rr f0x2 *34 <'470;
2xr+5x2+Ox3 < 430;

' Xt,X2, X3,>.0.
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Q.6 4.

'b.

08

06

sbow that rhe matrix 
^ 

=[ :3 ! f 1Ls diagonarisabre. find the diagonar 06

l-ra B 7) 
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R-t1 I Ftt este
47022 /Computer Netwprk ct Network Design

(?)Attemptuuyir,'**questioni'fronrtheremainingfivequestions.
iii mrf." soitri,,f" "s*iif,iorrt 

wherever t ecess*iy but jrfsti{y your assumptions'

Q.I . Solve anY four
a. Cor:rpare Twistect pair cable, Coaxtal cabte ancl Fibcr optics cable' 05 M

c. Explain n"p*t".id"U, Atiag;, Switch' and Gatelu-/ay 05 M

d. Compare toss;u wit[ lossless?ata compression tec]rnique- 
- -* 

05 M

e.Flowmanyrretworksand'hostsa,repossibleusing.ClassB,IPaddressing?05M
What is subnet nra:'k

Q'2' i.r- r.--^.:^-^ ^.^^^l^ , 
t

a.Drawan'dExplairlOslreferencerrrodelwithfunctionsofeachlayer'l0M
;. il;,* ;l ilii;rcr".= belrveen static and dlmamic routing. Explain distance "*t'16*

routing

1 ,,+-"
Q3. ','- a) Exolain in [)etail TCP Hi;ader with Diagrant

U) e*phin Clas:fuI and Classiess iP Address'

Q4'u; 
G*r"r,rte the cltc codc for a data rvorcl I l0o-10101' The divisor l0l0l' check whether

,riurprril ;;;;ffrr;;;;iut*;' orrp o-L&*'!, If the given IP.*d1.":'is 201'20'31'65'

r then,flnd out rhe d;ffi;ffiri, ctur* ii) subnet Mask iii) Notwork ID iv) First and

LaSt Ip of tne network;t-fiiJ uno Last gost m in a r.lerwork. 10M

Q''u; 
u*r,uin in detail Go-Back -N Protocol'

Ui gxptain in Detail CSMA Frotcrcol'

Q6.,W"it" a short note on'(Any Foui') 
:

a) FTP
b) vPN
c) RPC
d) Image ComPtess'iori

Af wtu - 8o1a+

Total Marks: 80

l0M
10M

10M
rOM \.

Time: (3 [l,ours)
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Paper / Subject Code: 41023 i Operating System

.,.Time :( 3Hours)

N.B. 1) Question no"l is compulsory
2) Solve any Three questions lrom rernaining five.
3) Assume suitatrle data and draw diagram wherever required.

TotaiiMarks:.80

Attempt any four

What are various oliectives and func{ions of Operating System? .-,''

Write short note on Distributed Operating System;:,
Explain Paging urith the help of diagram and example . 

i

Explain R.acs conditionwith example.

',' \,. ,,:'

Compare and contrast aliocation rndthods: u^ontiguous allocation, Linked
allrls31lon and Tndexed,Al Iocatron.

Assirme the follou'rng processes arrivc for executron at the lime indicated and
Ieni;th of cpn bursi time glven rn mre#"

l"sr the abeve process pararneters, find average waitrng time and average
turnaround,ti:rneforfbllor,vingschedulingalgorithmp :

I. FCFS : \
2. SJF
3. Non-preemptlvc.prionty
4. Round,tr{obrn (Quantam 2units)

l.,Draw' the'Galtt chaft for FCFS, SJF, Priorrty(preemptive) , Round
Robin(qr,rantum:4)sch eduling
2" Calculate average waiting trme for each of the above algorithm.

Givtl the explanatiou of necessary conditions for ,deadlock. Explain how a
risorrce allbcation gniph determines a deadlock.

What is Internal: fragrnentation? Explain statrc partitioned allocation with
partitiorr sizes 400,180i 100, 300, and 45. Assuming First fit aad Besl fit
qneihod urdicate the memory statr"ts after memory request for sizes 95, 180,
285,380,30.
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Marks

5

5

5

5

i5

10

!10

I

Qr"

d,

tr.

c.

Iu.

e,

b.

Q2.

Arrival Time

10

10

Q3.
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Paper / Subject Code: 41023 / Operating System

Q4. a. What is RAID? What are the different RAID levels? '- 10

b. What is a thread? How multithreading is benef,rcial? Compare and contrast ' l0

Q5. a. What is open-source operatiag syste,m? What"are the design issu.qs of Ivtobile 10

operatingsyStemandRealtimeo,peratirrg,system?-.
'!

b. What is sernaphore and its tyjres? How-the classic syrrchioirization problem'""' 10

Dining philosopher is solved using semaphores?

Q6. a. Consider the reference slring?,0,1,2,0,3,0,4',2i3,A,3,2,1;2,A,7,7,0, I and four liee 10
frarnes which are empty inrtially. How many page faults would occur flor

l. LRU 2. FIFO 3. Optimal page replacement algonthms.

b. Wnte short note on Swapping ancl also explain how logical adclress is converted l0
into physicaladdress? i l

\\\ ,\

8339s , Pagel af?
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Duration:3 trIrs

NB:

l. enestion No. 1 is compulsory and solve anyTHRlp'duestious i?'om remaining questions .,,,.. 
'

3. Dravv clean and neat diagrams

a. Explain any 5 closurepiopertiel of Regula'rlanguages .i*' -, :':i- 5 
.

gi ven gtamrnar Right Linear Gtammar to Left Linear Grammar 5

Sl'bB;- g--,bC'f aB ; 6-'':e-,a I '

c. Constru.ct Rigtrrt linear grarrunar fcrRegEx-;00* ( 0l*O)n ,""..5

d. Write Regl and clray FA for all stringg.;.$ver {0, lj:containing the sequence 0-f1, 5 
_,.

.. -;..' -i ''r' .fi .-:'' ...
e2, a. Constr-uCt}{FAf1x accepting the input string-tlat contains either the-keyw-grd t0

00Q I d f O and convert this to equivatent DFAJj 
' 
;. .'' .,lt'

b. Dgsgn a Ivloore macliine that will read thc sequence made up of leners l0
E=ta,e,i,o,u) it wilf,'give salx€ sequeTge- except in those aequence,where 'il is I

rlirecily follor6,'"' 
-' 

it'r.r'ill give dilput'u'. hirrt[ae i e + aeiu]

Q3. ..:ai' ConsfructNF,\.wirhtrnovesfor"zbroornprenumbdiof0'sfqX,lowedby-zeroor, 10

l noie number.rtf i 's fo'llowed by.zero or mbre trumber of 2's . Convert this DFA'

..,,"b Ci;nvertthefollowillgcFcto.alNF :;,.,. .:" :, .'r' 10

.i.,;: ;C: SIABA, A;iaA lbAl 1., B;tB I aA | )' -

Q4- " a. What is Ambiguous (jidmmar, Explain ry,ith examplgr. l0

' 1t. Let G Lre.'the grarrynar. Find the leftmost derivatio-n, rightrgott derivation and parse ' I 0

2o2-s I
Cod e- :

Faper / Subject Code:410241Automata The.ory

i.r*..'-

,".ia

": r, .i':

2l- os -262-5-

.:.

Q5 ?..,1.

'.. b'

Q6

treefor.'thestring,00l222.,,;" :.

S---+ 0S | 1A l28 le ' 
'.1

fi+ 1Al28le
B*281€
,,.'

" Dr:sig4?oe fq!;dd lens ialindrciiiie, let !E1 o,r;

ns TuriajiMachirr# ior L=.{'0' 1o wfibre n>:1

\ilrite strort notes on (any Four)
, ai Applications of Automata'T'heory :

b) ChOnrsky HierarchY
c) Power and limitafions of PD,A.

d) Halting Problem.

, .;p) Variqtisns of Trriirg machhe

, i,

.83247 Page L of1

too g3L+7

Max. Marks: 80

'\-

\

,L={WXWR } l0

) l0
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N.B. 1. Question No 1 is compulsory' : -'l'' ,,r.''' ':t

Z. S-olve any three questions out of the reniaining frve questions. 
.,.-1,,"

3. Assume suitable data if necessar]. ri' ':' ,,".' .'-'"

4. Figures to the right indicate markg;' ;' !:'
-:-

a. Discuss Six Stage Instruction pipeline with diagram'

b. Explain the full adder with a diagram'

c. Discuss any five arithmetic instructions of,8086 with'examples.. ,:).

d , Convert (-185. 120)ro'in the IEEE 754 qingle prec,ision standard fons*ii

Q. 2. a) Explain concept of DMe in detail with diagram

.t,. ;:.

Q. O..a)'Write short note on any hryg types of, Flip Flops

b)Minimize the following boolean function using K map

.:,, F(A, B, C, D): E m (0,1, 2,3,8,9, 10, 11, ) + :d (12, 13)

..,. , ,:'- .:

e. 3. a) Diiw Flowchafi of Itestoring division iechnique_antl divide lI by 3 u$ing

.:.r'sameteChnique'.;: :'Lr '.' ,..1:: ,t:'
.r.:i. : 

.: 
..,:.,.

b) Discuss Various Key Characteristics of Cornputer memory'
' -.':.- .' : ,. '.,: 

l. -"' '

-:

.'' Q. 4. a)txplain aichitechni of 8086 micropr6bessor wilh diagra&-' 
:

,.,-::'b) Explain Encoder and De-coder withd'iagrarn 
" 
: ;r-:' 1., 

'

-:tr . ..,. :j ., ":.-'-'.,
nQ 5 a},d; f1-o_w.ciiart of Booth's alsorithm,Uling same-'dlgoritlur*irerform

,.:i: mult-iplication of (-1 2 )*(5,) n't] ,,,,' 
, 

,,:l.rr'

--- b) Exp,'l,ain addressing modes of the 8086 micrgprocessoi'with example.

b) Discus'sl various-cdche memory mapping techniQues witlrrdiagram

,1..', r';"

':.' t ,.'

i
,,il' 1\ .,..,' '.t. '':

...,r..(10),,1r

.:' (l0i';. ':" .., '.'..
]:}::

,.". !

..t'

-,':r (10)
- 

(10)

. (10)

(10)

(10)
\'(10) -'

i.

(t o)

(10)

**,t:*,t {.d(**1.*'*

i'
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