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Time:-3 Hours

Paper / Subject Code: 32301 / Micro-controllers and Apphcations

N.B: 1) Question No 1 is Compulsory -‘j‘\ :
2) Attempt any three from remaining questions.

Q1) a) Justify why the ports of 8051 are initialised to FFH when operatfng-ﬁ‘l ﬁl}{ﬁt Mode =
b) Justify the statement “ARM Cortex M3 has reduced Power @omumisﬁm, &

Q2) a) Write a . “.'\'l‘.'. 3 vith ﬁ?@?\gj@‘s\gﬂd Ufﬁh(ne Gms on Port pin P1.5.
Use pm F?W“Qﬂ o 3 IS i‘ ' (10)
b) Wruteahogam to qumn W : @scf.aﬂ & QEBQO"Baud Rate.
ShOWﬂlﬁ\B dﬁl@u X - \-._ \{p\ \.‘ (10)
S .'.; '~. N7 > -h { Q,'" N A \ )
Q3 a) Expla ga pmgmmmq::s Modema ques;oﬂARM Cortex M3 (10)
b) Write a Progtam to ngbratsm “’I‘gﬂ;ngu@ar Tva\?e” ff\sWT‘O and Ramp wave if SW1=1.
® ‘I@ESRD C &gg - «V\K .‘-, ';\ .,\':w‘ : u,,,'_,f‘-‘j ,\&‘C (10)

N Q'L_) Bxpin@‘ho\vm;em;pi La:ency is Red

it ARM Cortex M3. (10)
& -:-ﬁ)mhnﬁ@@‘ugrsnucmrg o,FSO\Smfehtad registers used (10)

Q§) a Wnieangmm tgdlsblay{the‘rqmpetatwvalue obtained from the sensor LM35 connected to channel

A= &~ anBCOSOB IR FEPA (10)
ub) Writea Brosrm to Rotate‘a S}eppg!\dbtor continuously using half step 8 sequence.
_Assﬁnté :h%wue meapn diq{@k;up Table stored at address 0400H (10)

(20)

; _MMU emRM ofcomx M3
\,ﬂsmﬁ‘cm oqu@* ‘pinof 8051.

T R
ﬁ;mer / Counter Mode of 8051

s ‘.‘"i#-tt#tttt*t‘.‘tlt‘tt**.*#*##*t##tt#
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Paper / Subject Code: 32302 / Digital Commuiucatmn
FE | ETRYX / Sem-5 /CHO:NF PASE D /Nov &018

(3 hours) Total marks: 80

N.B.: 1) Question no. 1 is compulsory
2) Attempt any three questions out of the remaining five questions
3) Assume suitable data if required, stating them clearly.

Q.1 Answer the following questions: (any four) I , ‘ (20)
(a) For the bit sequence 10011101 draw the followmg lme codes ;
1) Polar RZ ii) AMI-RZ i) Manchester> _iv) Unipolar NRZ.

(b) State Shannon's theorem for Channel capacity. A Gaussian channel has ZMHZ '
bandwidth. Calculate its Channel Capacity if the Signal to Noxse Spectral density ratio is
10%. Also calculate its maximum Informatlon Rate.

(c) What are the properties of Matched Fllter? Explam 2

(d) Define Bandwidth efficiency. Find the requ:red bandw1dth (Null- to-Null BW) of the
following systems: BFSK, 16-PSK , 16- QASK , 16- FSK and QPSK when Dlgltal data
is to be transmitted at a rate of 32 kbps o

(e) For a convolutional encoder w:th code rate 1/3 and constraint length 3 and generating
Vectorsgl=(111), g2-— @10 1), g3=(1 1 0). (i) draw the encader and find the
codeword for the input sequeni:e lQlOl (u) Skqtch its state diagram

Q 2 (a) A discrete mcmory less source emlts SIx messagcs wuh their probabilities
as shown below: o (10)

Symbol S1- 1'S2 83 .84 | S5 S6

Probability | 0.12 026018 [034 [04 006

15

Construct Huffman Code, find- the, Entropy of the source. Obtain the compact binary
code and find- the Average length of the Code, Code Efficiency and Code Redundancy

(b) What is 1SI1? What ccuscs ISI? Dc;jive’ the expression for ISI. Explain the methods to
control the effect ofISI & (10)

Q.3 (a) Withreference to MSK system, explain the following: ‘ (10)
(1) Why MSK is called ‘shaped QPSK’?
(if) For the data sequence 101100011, sketch MSK waveform (m=5) on a graph paper
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‘\/ Paper / Subject Code: 32302 / Digital Communication

(b) Consider a Systematic block code whose Parity check equations are: -
: Cs =my + mp;+my
Ce =my; + mz+m,
C7 =m, + mjy + my
Cg =my + my+my
(1) find n, k for this code . Construct *G’ and *H’ matrices
(i) find the codewords for the msg vectors : 1011, 1101
(i11) construct the syndrome look-up table.
(1v) If the received codeword.is 10111110, find the error vector from the !ook-up table
and compute the corrected codeword. e o o ¥ (10)

Q.4 (a) With reference to Offset-QPSK, explain the following:
(1) transmitter and receiver with a neat block‘dlagram along with mathematical
expression for transmitted signal
(i1) sketch its PSD indicating the bandwidth
(111) draw its constellation diagram and find its Euclidian distance
(1v) Compare OQPSK with QPSK. g (4+2+2+2)

(b) Design a Feedback shift register encoder for a (8,5) cyclic code with generator
Polynomial g(x) = (1+ x + x? + x*). (i)Find the codeword for the msg 10101, by tracing
the path through the encoder in systematic form. (ii) draw the ‘syndrome calculator’ for
the same and find the syndrome if the received codeword is 11010101 (5 +5)

Q.5 (a) With a neat diagram, explain how the Integrate and Dump Filter works as baseband
receiver. Derive the expression for its probability of error. ‘ (10)

(b) The binary data 010100101 is applied to the input ofa duobmary encoder
1) Construct the duobmary coder output and correspondmg receiver output wnthout
precoding.
ii) Suppose that due to error durmg transmlssmn the logic level of the third digit is
changed. Construct the new receiver output. What should be done to avoid error
propagatlon’ * (10)

Q.6 (a) Draw the signal constellation diagrams for 16-PSK and 16-QASK and determine the
Euclidian distance and Expression for Symbol Energy, Es for both systems. Compare
them and Comment about which of them has better noise immunity? (10)

(b) Write a short note on: (i) Optical communication system X
(i) Satellite communication system e o (10)
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Note:

A7y OO

Paper / Subject Code: 32303 / Engineering Electromagnetics

Time: 3 Hours & MRk Mal;ks,:IS(}-_‘ N

(1) Question number 1 is compulsory.

(2) Solve any THREE out of remaining.
(3) Assume suitable data if necessary.
(4) Figures to the right indicate full marks.

Q.1 Attempt any FOUR

Q.2

Q.3

(a)

(b)
(©)

@

(e)

(b)

(a)

Starting with Maxwell’s equations derwe the expressmn for the wave
equation for an electromagnetic wave propagatmg 1n a perfect dIeIectnc

Derive the Poisson’s and Laplace’ s equanons

Explain the Dirichlet- type Neumann type and mlxed boundary.

conditions.

Explain the radiation mtensny, d1rect1v1ty and d1rect1ve gam of the-J

antenna.

State and explain Coulomb s law Pomt charges ImC and -2mC are
located at (2,3,-1)m and (-2;-1,4)m respectlvely Calculate the electric
force on a 10nC charge located at (0.3 DI T :

Derive Maxwell [+ equatlons in mtcgral & Pomt form for tlme varying
fields. : i ID N .

Define and explam skin depth Denve the expressmn for the skm depth.
Calculate the skin depth and the veloctty_of_ propagatwn for a uniform

plane wave at a frequency of IOOMHZ travehng mn aluminum. €,=1,
,u,,—l 0'-3 leO7 S/m. \

Explain Poyntmg vector Derlve Poyntmg theorem and describe
‘.1'-51gmﬁcanceof edch term. < o

®

TS ba.nd matnx method

: Use the ﬁmte d:ﬁ"erence method to calculate the potennals at nodes |

1ov

: :Dertve the expressxon for radiation resistance in far field region of an
i ‘-_41nﬁmtes1mal dlpole

I Fmd the directive gain and directivity if U(6,¢) = 10sinBsin®¢,
Vs 0<8<n, 0< o <2.
) 'An antenna has a field pattern given by E(6) = sin?280 for 0<@<nr. Find

FF ~the half power beamwidth and the first null beamwidth.

) Explain sky wave propagation.

i Calculate the skip distance for flat earth with MUF of 20 MHz if the

% wave is reflected from a height of 200km where the maximum value of
- refractive index of the earth is 0.95.
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E—

(b)

Q6 (a)

(b)

(c)

Paper / Subject Code: 32303 / Engineering Electromagnetics Y

What is line of sight propagation? Obtain expression fo;::rﬁﬁgé”éf lme f g .‘(iﬁ)
sight for space wave propagation in terms of antenna’s transmitting and -
receiving heights. SRS o

A transmission line is lossless and 0.25m long. It is terminated in aload  (05)
of Z1=50+j25Q at a frequency of 10MHz. The inductance and the =~
capacitance of the line are 12.5pH/m and 5nF/m, respectively. Use F4
Smith chart to find the reflection coefficient, VSWR, the AnpUE =2 & e
impedance at the source. & RO O LIS

Find the characteristic impedance and -propagation constant of A (08
transmission line if R=4C/m, L=6nH/m, G=0.8mu/m, and C=0.3pF/m, =~
the operating frequency of the transmission line is 100MHz. -~ LIS
Derive the expression for the input impedance of a transmission Hoe, L A0S

e T T T T T L
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’ B  cTRX / Paper / Subject Code: 32304 / Design Wth Linear Integrated Clrcults o s -'“‘ i,
]

Sem ~N - CHOTCE BASED -Nov.u)lg

........

[Time: 3 Hours]

Please check whether you have got the nght que§t10h pape

1 N.B: - Question no.1 is compulsory solve any three ﬁ‘om rems

, 2 Assume suitable data if necessary.
3 Diagrams to be drawn neatly.

Q.1 A) Define following OPAMP parameters.
1) CM.RR 2) Slew rate 3) Input oﬁ'Se
5) output resistance 5
B)  What are comparators? How are they classifie
comparators. R
C)  What are active filters? How a;*e{hey pIassgied"‘ State its appli
D) Draw the block diagram and_’cxplam the o]
regulator, ¥ 3

Q.2 A) Design second order mﬁh aswf t

with gain at 2. &
B) Draw block dnagram ‘and ex;aflam functi 10
amplifier. .
Q3 A) Draw circuit diagram of temperature comperisated lcag am Zﬁer and 10

explain its, Operatmm SMte its a pphcatxo 2
B)  Draw cifcuit diagran na:xcl explainihe ‘operation of parallel comparator 10

ks

(ﬂashtyp" AD,C‘  State &adv,antages and disadv.

ultivibs ) output pulse 10 second 10
it diagfa;n and"g_ll ;he Waveforms

10
; : gor aqd_explam" the operatmn of PLL 10
¥ (phﬁse lockedIOOF) State: 4ts‘q‘pplwahons
xplam with aﬁ:cmt ngrain S 10
3 "shon circuit pro sction o
--‘-Q)folckbacﬁcment o
% _

ntev' otes*o;rfollp ng (Any two) 20

g I)q .\ RC phase- shlttxoscﬂlator using OPAMP,
~.2) ‘Sphm, ;fnggex:uan“a lfs apphcauons

s ke ok ok ke ok ok ok ok ok ok ok ok o ok ok o

86A0798576FOEC29F86CCD3F4393B7A2




l ‘[9\\( }‘aper / Subject Code: 32305 / Elective - I DataBase and Management System (DLOC) No\’ 20\

=M ﬁ CD/\,D‘CQ- GSOSQ

Explain different relational algebra operators with the help of an example Also .
explain the following terms with the help of relational algebra: - Rl 2 10
Set intersection, set difference, natural join & B

Q3. a

b Explain different types of integrity constraints with the hclp of example of each type 10

that can be enforced on a database
. = < ¢ e
Q4 To keep track of office furniture, computers, prmters a.nd othcr ofﬁce equlpment N b R
the ABC Corporation uses the table structure shaw‘mn Table below: :
Attribute Name | Sample Value ?S_ample V-al_u‘e : WSample:‘Vﬁlue-"
ITEM_ID 231134-678 1342245225 - 254668-449.
ITEM_LABEL HP DeskJet 895Cse | HRToner* - .~ - | DT Scanmer- -~ s
ROOM_NUMBER | 325 DO KTt Py o s
BLDG_CODE NTC - | NTE CSF -
BLDG_NAME Nottooclear. - | Nottooclear' .~ | Canseefar _ L
BLDG_MANAGER | I B. nghtomt I B “nghtoml S May B Next
1. Draw the dcpendency dragram Makc Sure that you label the transxtwc
and/or partial dependencies..” = -
2. Starting with the’ dependency dlagram drawn above crcate a set of
dependency dlagrams that meet 3NFi rcquuements Rename attributes to meet
the naming conventions, and crcate new entities and attnbutca as necessary.
b. Explain followmg types of atmbmes wnth the help Qf an cxample for each type: 5
i)single valued u) multlvalued iif) compOSite w) denved
Q5 a. Draw the state dxagram for a transactlon Djscuss eVCry state in brief with the help 10
of an example X -3
b. Conmdet the followlng database
10

_'Product (makcr model, type)

PC (model, speed, ram, hd, prlce)
* Laptop (model; speed, ram, hd, screen, pnce)
- Printer (model color type,’ pnce)

The Product relation g1ves the manufacturer model number and type (PC, laptop, or
, pnnter) of various produgcts. We assume for convenience that model numbers are
unique over all manufacturers The PC relation gives for each model number that is a
“PC the speed (of the processor, in gigahertz), the amount of RAM (in megabytes), the
size of the hard disk (m gigabytes), and the price.

Write SQL qu,engs. for the following (any FIVE)

¥ .2 F‘ind the model number, speed and hard drive capacity for all the PCs with
prices below $500

2. Find the makers of PCs with a processor speed of 450 MHz or more

3. Find out the average speed of the PCs produced by maker A.
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ETRX / Paper / Subject Code: 32305 / Elective - I DataBase and Management System-‘(l_)LOC) / NOv -
Semn-N - choice Qasec! . '

(3 hrs.) Maximum Marks = 80

NB:

1. Question No. 1 is compulsory and solve any THREE questions from remaining questtons .
2. Assume suitable data if necessary i
3. Draw clean and neat-diagrams

Ql. Attempt any four ) ST Marks,

a. Discuss in brief: advantages of database system over tradztmna.i file system -~ 5
b. Explain generalization and speclahzanon w:th respect to EER model e 5

c. Explain Data Definition Language (DDL) and Dala Mampulaﬁon Language (DML) 5 |

with example s g
d. Define following terms: i) super key u) candxdatc kcy 111) prunary key iv) forcxgn 5
key v) unique constraint : __
e. Discuss ACID properties_ ‘crf ;rarmacti(;:r_l. AL 3_ DEFT S S 5
Q2. a. Consider bank databasc - S o -' - S 15

e The bank is organized into branches Each lgraxich is located in a parucular
city and is 1dent|fied bya umquc name. The"bank monitors the assets of each
branch:

* Bank customers are 1dentxﬁed by thelr customer-ld Value The bank stores
each customer’s name, and the street and the c:ty where the customer lives.
Custorhers may have accounts and can take ¢ out loans:

e The bank offers two_types of accounts: savings and checking accounts.
Accounts can be held by more than one customer, and a customer can have
more than one account. Each account is assigned a unique account number.
In addition, each savings account has ie{njn{erest rate, and overdrafts are

~recorded for each checking account.

e The bank provides its custoners wn.‘n loans. A loan or1g1nates at a particular

“branch and can be held by one or more customers. A loan is identified by
unique loan number. For each loan, the bank keeps track of loan amount and
. the loan payments. :
e Bank employees are identified by their employee-id values. The bank
~ administration stores thé name and telephone number of each employee, the
: names of the employee’s dependents, and the employee-id number of the
ok ‘employee S managef. The bank also keeps track of the employee’s start date
»v - rand, thus length of employment

Draw and explam E—R diagram for the above database. Show clearly following things
in E—R diagram -
' ‘Mapping cardinalities
2 Weak / Strong entity (if any)
“3. "Relationship set
4. Primary key
b. 'Explain different types of database users 5

Page 10f3
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Paper / Subject Code: 32305 / Elective - I DataBase and Management System (DLOC) ]

Result set: type, model, speed.

6. Find the model number and maker of the lowest pnced PC’_that has : MB
Or more Memory. ‘
Q6 a. 1. What do you mean by “conflict serializable sﬁhedule- P LR
2. State whether following schedule is conflict sena,l" zable 1th justxﬁcahtm P
(refer fig a) r X
3. Discuss the consistency of the databas¢ aftcr execuhon‘o“f fol]cwvmg schecfule
(refer fig b) ; G 3
read(A)
tenip = A » 0.1
A=A — temtp
read(A) wri‘tda‘(A}
read(B
write(A) Gieid (B)
read(B) read(B)
write(B) _ B:=B +50
read(B) e
T commit

b. Desggp ]
_The. company’ Qells motercyclas, passenger 6
o ..placemaﬁt Qf atmbu:t;cs at each level of the hlqraxchy Explam why they should not be

10

S RER R R KRR RO

Page 3 0of3
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TRX / Paper / Subject Code: 32306 / Elective - I Digital Control System (DLOC)E / Novfa.e; 1\&:

Note:

1. Question-1 is compulsory.

2. Answer any three questions from remaining five.
3. Assume suitable data if necessary.

4. Numbers in the right indicate marks.

1

Sem-N - cheice RQoseo) .
(3 hours)

N e

Answer the following questions. (Each question caﬂ'y 5 marks)

of zero-order hold (ZOH). R
(b) Draw the frequency spectrum of the id

its realizability with justification.
(c) Explain quantization in digital cqntml sl te:

quantization error. RO

(d) Clearly explain the distmctmn bet:wsen» detec)""biht, and obserirabihty'for,

discrete-time systems.

(a) Describe bilinear tra,nsforma.tm'h a,pproach for ‘dlscrétlzatmn of contmﬁous_
time systems in detail. Also, commeni; on: the mappmg between s~plane and
z-plane under such d1scxet1zat10n Foien® B0, 2 48 28,

(b) Discretize contmuous—tjme PID controller usmg trapezmda.l rule to approxi-
mate integral tarm and f?wo—pmnt dlffel:ence té "proxmmte denvatwe term.

(a) Derive the closed-lodp pulseNtfra.nsfer functmn __LL fer the digltal control sys-
tem showu m ﬁgure below Agsume § lmg ﬁme to be'1 second.

c(s)

: -(b) Maké a rough $ketch'0f root Iocus of a umty feedback digital control system

whose open Ioop transfer function w’jglven as

Also determme the. crihc mlue of K. Take sampling frequency f, = 1Hz.

(a) Deszgn the state feedback: controller ulk] = Kz[k] + kor[k] such that the
steady—state error of the closed loop is zero for the unit step input.

-06 0 0 2
0 03 0 |az[k]+ |06 |uk
0 0 -08 1
1

621EAA5DB662327A171E946020D1D8B4

L S g
(a) Describe the data holding in digital systems and derlve the transfer functlon R

and anve the boun. : Qn s he‘_",:‘-‘

10

10

10

10

10




and observable canonical form using SJmllarlty transforms s
5. (a) Discretize the continuous time state-space equation & = Az

the discrete-time state-space representation. i SR
(b) Design a deadbeat controller for the following dlscrete«tlme system

ofk+1)= |
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