T3125/T0517 MICROCONTROLLERS AND APPLICATIONS (9\ g/g/// 3
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N.B.

(3 Hours) [Total Marks : 80

1. Question No. 1 is compulsory
2. Attempt any 3 questions from Q.2 to Q6.
3. Figures to the right in the bracket indicate full marks
4. Assume suitable data if necessary
Q1 A) Explain program status register of 8051 Microcontroller [5M]
Q1 B) Explain features of ARM 7 [5 M]
Q1 C) Explain concept of Cortex-A,Cortex-R and Cortex-M [5 M]
Q1 D) Explain SCON register of 8051 microcontroller [5M]
Q2 A) Draw and explain internal memory organization of 8051 microcontroller [10M]
Q2 B) Explain addressing modes of ARM7 processor with examples. [10M]
Q3 A) Draw and explain architecture of ARM7 processor. [10M]
Q3 B) Explain timer modes of operation of 8051 microcontroller {10M]
Q4 A) Explain digital camera as an example of embedded system. [10M].
Q4 B) Design a 8051 based system with following specifications [10M]

i) 32KB EPROM using 8KB devices.

i) 16KB RAM using 8KB devices.
Q5 A) Explain ARM instructions

a) EOR R1, RO, #3

b) MLA R4, R3, R7, R8

¢) CMP RO, R1

d) ADD RO, R2, R3, LSL #1

e) MVN RO, #4
Q5 B) Draw and explain internal structure of port0 and port3 of 8051 microcontroller [10M]
Q6 Write short notes on [Any Four]
a) Compare features of 89C51, 89C52, 83C2051 and 89C2052 [5M]
b) Operating modes of ARM7 processor. [5 M]
c) Design metrices of embedded system. [5SM]
d) Addressing modes of 8051 microcontroller. (5 M)
e) Interrupt structure of 8051 microcontroller. [5 M]
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1) Question No.1 1s compulsory.
2) Attempt any three questions out of remaining five.
3) Figures to the right indicate full marks.
4)  Assume suitable data if required and mention the same in answer

sheet.

Solve any four :-

. (a)

(a)

(b)

(a)

. (a)

(b)

(a) Classify and explain the various types of noise affecting communication.
(b) AM is a wastage of power and bandwidth, justify the statement.
(c) Compare between FM and PM.

(d) Explain Pre-emphasis and De-emphasis.

(¢) What is companding.

A modulating signal 20 sin (2%t x 1000 t) is used to modulate a carrier signal
80 sin (27 x 10000 7). Find the percentage modulation, frequencies of the
sideband components and their amplitudes. What is the BW of the modulated
signal? Also draw the spectrum of the AM wave.

Explain with neat block diagram any one method for suppression of

unwanted sideband.

What are different methods of FM generation? Sketch the circuit and explain
the principle of reactance modulator?
State and prove sampling theorem for band limited signal. What is aliasing

effect?

Explain with neat block diagram working of Adaptive delta modulator. What
are the drawbacks of delta modulator?
What is signal multiplexing? Explain FDM in detail.

Explain with neat block diagram and waveform of AM Super- heterodyne
radio recerver.
Explain operation of Foster Seeley discriminator with the help of circuit

and phasor diagram.

TURN OVER
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6. Write short notes on any four :- 20
(a) Vestigial Side Band (VSB) transmission.
(b) Practical diode detector with delayed AGC.
(¢) Generation and detection of PPM.
(d) Amplitude limiting and thresholding in FM.
(¢) Quadrature amplitude modulation.

F97BF8CF494AE2E18F297DC3420525DB
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1) Question Number 1 is Compulsory

2) Attermpt any Three questions from the remainit g Five questions

3) Assumptions made should be clearly stated.

4) Use ol normal table is permitied
1 Answer the Toftowing o
al Foar o LTT systew with stochastle st preonce tiwt siutocserela tos of autpul s given by compvadition of ns

eriss-correlation (herween bnput-omtpug) and 111 LYSemn wmpalse respnse.

b} Suppose thst a pair of fair dice are tossed and let the RV X dennte the sum ol the pants. Obtain probability 05
sass function and comulative distribution fusetio e Y.

e HWZ<XH Yand i X and ¥ are ipdependeink then derive pdl of 2 as convolution of pebd ol X gand ¥, s
i} Write s mote on the Markov chalns.
2ay  Deflne and Explain moment generpting lonction s detail, 03
1) Lat Z = XYY, Determing fifz) 05
I8 The joior cdf of a bivariate ry. 1A, V) is given by

Fry(xy) =1 —e =) 1-ePfrlz =0y > O,a,f > 0
=0 otherwise,

] Find the marginagl edfs of X & Y. LN

if) Show that X & Y are independent. 12

i) Find PLAST, F<I), POXE1), P13 & PiX>x, 1o L]

) Exphiin stramg baw of large numbers aod weal Liw of large numbiers, us
5

BE o Werite wonote on birth and death quening models,

¢ A distribation with unkoown mean w has varianee equal Lo 1.5, Use central limit theerem to find how larges 10
sample should be tuken from the distribution in ordes that the probabitity will be at least 0,90 that the
sumple mean will be within (L3 of the population mesn,

4)  State and prove Chapma n-Kelmaporey cquatiin, 08
b) State and prove Baves thearem. s
Ll (i) State any threr propertics of Power spectral density. 3
(i If the spectral deosity of o WSS firocess i given by 7

SO0 = Ba-{wia, v =a

=4 y W|>a

Find the sutocoreelation function of the e eEs,

1

Sel o The juiat probability function of twe discrete rvs XNand ¥is given by fix, ) = L wilere v and ¢ can
assne all integers such that 0 < x <2, Sy £ 3and fix, v) =0 otherwise. Find ELX), E(F), E(XF) E(xY),

E%), var{X), var'¥), cov(X, ¥4, snd 2

| Turn Owver
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Prove thut if fnpul LT svsiem is WSS the output is nlso WSS, What is ergodic process? 1t
The (ransition probability nsateiv of Murkoy Chibn b hs
{1 2 3

(I R TR
iy oy
3L% oW o0 ]
Find the limiring probabilities,
An information source generates symbals at rendom from a four letter alphabet {a, b, ¢, &) with probabllities b3
Ple) = 1/2, Pb) = ¥ and P{c) = Pld) = 178, A coding scheme encodes these symbals into binary codes as foliows:
o 0
b 10
(4 110
d 111
Let X be the random variabile denoting the bength of the code, ie, the number of binary symbols.
i) What is the range of X7
)] Sketch the cdf Fela) of X, and specify the type of X.
fii} Find P[X=1), P|1cX<2), P[X>1) & P{LeXc2).
Write nistes on the following: 11l
i Block diagram and explanation of single & multiple server guening system
i) MM e guening system

TR

DF85B2CAF8DDC703193679392A6FA64C



N.B.
1. a)
b)
c)
d)
2. a)
b)
3. a)
b)
4. a)
b)
5. a)
b)
6.
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1) Question No.I is Compulsory.
2) Solve any three questions from the remaining. '
3) Assume suitable data wherever necessary and justify the assumption.

4) Draw suitable diagrams wherever required.

Compare Binomal filter and chebyshev filter .
What is reactive near field. Explain its importance in communication and its applications.

Compare Broadside and Endfire array.
Find the gain of an antenna when physical aperture is 5 m’ at 2 GHz with efficiency 70%.

Design a composit high pass filter by image parameter method with the following specification.
R =75Q,f=50MHz, { =48 MHz.

Design a LPF whose input and output ports are matched to 50€2 impedance with cut off
frequency of 3 GHz, equi ripple of 0.5 dB and rejection of atleast 40 dB at approx twice the cut

off frequency.

Derive friss transmission formula state its significance in wireless communicaiton. What is maximum
power received at a distance of 0.75 km over free space for 1GHz frequency. The system
consist of transmitting antenna with 3dB gain and receiving antenna with 17dB gain and antenna
is fed with 200 W power.

Derive radiation resistance of small dipole. Explain its significance.

Find the radiation pattern for an array of 4 elements fed with same amplitude and opposite

phase. Find its HPBW and BWFN. .
Draw the structure of microstrip antenna. Discuss its characteristics, limitations and applications.

Describe parabolic reflector antenna and its different feeding methods.
Explain important features of loop antenna. Discuss use of loop antenna in radio direction

finding.

Write short notes on :

a)
b)
c)
d)

RF field effect transistor

Binomial array

RF behavior of resistor and capacitor
Helical antenna

FhkFkF Rk hkwnk

A6E0ASIDEF071BC752F7D8786ER6EEAB

2352

Q.P. Code : 588001

h th th h

10

10

10

10

10

10

10

20



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

