
Seat Number 

Microcontrollers & Peripheral Interface Controller 
(185103/235103) 

P. Pages : 2 

Time : Three Hours 
ow 

Max. Marks : 8&% 
&d ......................................................... 

Instructions to Candidates : 
@ 

Cat 4 
1. Do not write anything on question paper except Seat No. jqk> 
2. Answer sheet should be written with black ink only. G r q h  or 

diagram should be drawn with the same pen being - 4 e d  for 
writing paper or black HB penal. 43 

3. Students should note, no supplement will be provid;f$ 
4. Attempt any two questions from each unit. i) 
5. Figures to right indicate full mark. Draw flow*fi'hart and write 

comment where requires. Q~ bJ 
6. Use of non programmable calculator is allow'ed. f l  L) 

7. Assume suitable data if necessary. % / " i 
UNlT - I  2: ' 

1. a) Draw and explain block diagram of 8051. 
\\ ',...' ... . .: a \ 

>< b) i) Explain dual role of port 3. <>,"< 

,/': ..2 
y 

ii) A switch is connected to pi:d2!@l .O and LED to Pin P2.7. 
Write a program to get th4'status of the switch and send it to 
tlie LED. ~ ,' 

'\ \ 
% 

<,.'I \ \/' 
c) i) Explain PSW regist& _ >_. of 8051. 

ii) Explain the function of stack & stack pointer. 
\ 

UNlT - II 
2. a) Explain addressing modes of 8051 uc with suitable examples. 8 

b) i) In a semester a student has to take Five courses. The marks of 4 
the student (out of 25) are stored in RAM locations 50H 
onwards. Find the average marks and olp it on port 1. 

ii) Explain Rotate instructions. 



c) Assume that register A has packed BCD. Write a program to 8 
convert packed BCD to two ASCII numbers and place them in 
R2 and R6. 

3. a) Write a program for counter 1 in mode 2 to count the pulses and 8 
display the state of T L I  count on port 2. Assume that clock input is 

iLO 
c,<+ 

connected to T I  pin (P3.5). q ~ d  -G4 
q,," 

b) i) Give the steps for programming 8051 to receive data serially. -,$ 
? 

ii) Explain interrupt vs polling. 3 4 
{ 'A  ' 

\? "f 
-" > 

c) Explain TCON and PCON register structure. 

UNIT - IV P-< .,\3 
I \, 

4. a) Draw interface diagram of 8051 with stepper motor. yy% a 8 
program to rotate a motor 64O in a clockwise d i rec t i~p .  The motor 
has a step angle of 2O. Use the normal 4-step seqd6nce. ,.r, 

" \? 

b) Write a note on : 
/ 

i) 12C bus protocol. 

ii) MODBUS protocol. 4 
$<'\ 

c) Write on ALP to generate sine wave using DAC0808. Also show its 8 
interfacing. 

i ' 
'UNIT - V 

\\ ''< 

5. a) Explain status register, F ~ R ,  PCLATCH and PCL of PIC 
1 6 C 6 ~ / 7 ~ .  ->\ 

"-!! , 
b) Write a note on : ,$, .\u" 

i) PIC 16 F 8,yx flash microcontroller. 

ii) lnterruptk in PIC. 
, ( 

\ 

c) Explain PIC memory organization. 
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Communication System - 11 
(185102/235102) 

P. Pages : 2 
'b 

Time : Three Hours Max. ~ a r k s , *  
qi 

---------------------------------------------------,----$L- 
f 4 '  \u 

Instructions to Candidates : la *A 

1. Do not write anything on question paper except Seat No,$? 
2. Answer sheet should be written with black ink only. qraph or 

diagram should be drawn with the same pen bei@dsed for 
writing paper or black HB pencil. k 

3. Students should note, no supplement w ~ l l  be p r o v h d .  
4. Attempt any two from each unit. Q, 0 
5. Assume suitable data if necessary. {$ 

,k \>' 
, ?i 

UNlT I : "; 
>L3 

k2 
1. a) State & prove Rayleigh's energy theorerp. 

b) Define Power spectral density explain& properties. 
'i \ 

c) i) Write short note on Guassian distribution. 

ii) A perfect cube die is thrown find probability that 

i) an even number is up. 

ii) an perfect square is up. 

UNlT II 

2. a) Draw & explain Delta modulation, which are the errors in DM. How 8 
they can be eliminated. 

b) Draw the line codes for the data 101 1010. 8 

c) Explain AT & T hierarchy for multiplexing. 8 



3. a) Draw & explain BFSK transmitter & Receiver. 8 

b) Explain QPSK transmitter with neat waveform. 8 

c) With detail derivation & block diagram explain BPSK reception. 8 
~9 

UNlT IV 

4. a) DMS emits the symbols with probability 
{ I  6/32, 4/32, 4/32, 2/32, 2/32, 2/32,1/32,1/32}. Find code vectors 
using Shannon fano encoding & verify the source coding theorem. 

b) Use Huffman encoding for the symbols with probabilities. / ,A \"" % 8 
{ 0.37,0.33,0.16,0.07,0.04,0.02,0.01 } verify the source coding theore&< 

*>. 
c) A DMS transmits messages XI & xz with probability 314 & 1/44?' . T -  8 

Calculate all entropies & mutual information if p( y/x) = 

i.i 

UNlT V 
/i 

p'% 

5.  a) The generator matrix of Hamming code is \\ e' , U' 
,.,A , :' 

1 0 0 0 1 0 1  ., 2 
2 

0 1 0 0 1 1 1  

0 0 1 0 1 1 0  

0 0 0 1 0 1 1  
Find 

i) All code vectors. 

ii) Weight of each code. 

iii) Minim~~m distance. 
i ~ \  

iv) No of errors can be de\e&fed & corrected. 

b) The generator polynq&ial of ( 7,4 ) cyclic code is g(p) = P3 + P + 1. 8 
Find code vectors f6$' 

i) 1100 ii) 0101 

iii) 0111 ,\' iv) 1110 

c) Explain ARQ schemes with neat diagram. 
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Electromagnetic Engineering 
(185 105/235105) 

P. Pages : 2 

Time : Three Hours 
+ % *  
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%$a F.-a --,------------------------------------------------,----=- 

fa * 
1.'" 

Instructions to Candidates : Q? 

1. Do not write anything on question paper except Seat No (92 
$ A  2. Answer sheet should be written with black ink only. ,lefaph or 

diagram should be drawn with the same pen bei9gi:dsed for 
writing paper or black HB pencil. . if 

3. Students should note, no supplement will be proy6fid. 
4. Assume the suitable data if necessary. ,/,? 
5. Use of non-programmable Calculator is allow@: 
6. Solve any Two Questions from each unit., $' 

*\ / 

UNlT I ) 

I 

1. a) Explain the Coulomb's Force Law. 4 

b) Explain the Electric field Intensity. 4 
< 

2 

2. a) A point charge Q=22 nC is placed';at the Origin in Cartesian 4 
Co-ordinate system. Find the electric flux density at point 

, 1 ,  

p(1, -2, -4)m. 

b) Calculate ii; at Q2= (3, 4,.:2) in free space Caused by a chslrge 4 
Q1=3 pc at (0, 0,0,) m.,, 

3. Derive the expresSibn for Electric field Intensity due to Line charge 8 
distribution in Cartesian Co-ordinate system. 

UNlT II 

1. a) Explain the Gauss's Law. 

b) Explain the Electric potential. 

2. Derive the expression for Divergence Theorem. 

W - 043 I 



3.  a) A point charge of 10 nc is placed at the origin of Cartesian Co- 4 
ordinate system. While another point charge of 12 nc is placed-at 
(-1, -2, 3). Find the potential at point (-1, -2, 3). 

b) A scalor potential is given by, v = 5x + 4y2 + 2z3 then find at 4 
(2, 3, 4). 

UNlT Ill 

I. Derive the expression for Poisson's and Laplace's Equations. 

2. A pair of 200 mm long Concentric Cylindrical Conductors of radii 
50 and 100 is filled with dielectric= &,A. A voltage is applied 
between the Conductors to establish an electric field 
- 3nx105 F'& % 

E = -  6, '/, between the Cylinders. Determine the +J 
r 

Capacitance and applied voltage between two 

Explain the Concept of Current density and Continuity 8 

UNlT IV 
/- '. / 

Explain the Biot - Savarts Law. (5 4; 4 

Explain the Ampere's Circuital Law. + 
/ *v' 

4 
/ \ J 

Derive the Expression for Stoke's Theorem. 8 
" 5 

Find the magnetic field about a long straigbtjwise \ r Carrying Current 8 
I using magnetic vector potential. A 

"3 

UNlT V 
2 

Give the Maxwell's equations (1 to $in Integral form. 

Derive the expression of Poyn tjng" Theorem. 
Y > ,' 

Define & Explain the followin'g." 
2 Z 

a) Directive gain. r3 +'a 
\ <  $ f S  

\\ - b) Radiation Intensity,. 

c) Antenna Aperture:' 

d) Power gain. 



Seat IVumber 

Electronic Circuit Design 
(185101/235101) 

P. Pages : 6 

Time : Three Hours 

03 @ 
Max. Marks : 80,% 

d 
Instructions to Candidates : .&A yeci ' 

1. Do not write anything on question paper except Seat No. O$-' 
2. Answer sheet should be written with black ink only. Gr<ph or 

diagram should be drawn with the same pen being u$ed for 
writing paper or black HB pencil. r'3 

2% 
3. Students should note, no supplement will be providk& 
4. Each question carries equal marks. ,-Y < ,, 
5. Assume suitable data, if requires. /(c,  

6. Use of non programmable calculator is allowe$? 
7. Unless specified for transistor and diodesq'make ,- - of device is 

S~l icon (Si). % 

8. Unless specified, use VBE = 0.7V & ,YdE sat = 0.2V wherever 
required. 

9. Unless specified in question, use data information given at the 
end of question paper. 

\ / 

UNIT - I 
\ )  

1. Solve any two. 
\ I /  

a) Design series voltage regulator circuit for 

i) Regulated oujput voltage VL = 12V 

ii) Load curKent IL=125mA 
?' 

iii) Input voltage of regulator is Vin=20+ 2V 
Draw the designed circuit diagram. Design must include 

calculation of component values, calculation of maximum ratings of 
transistor, Zener diode. 

[No need of design of ur~regulated power supply and any 
protection circuit]. 



b) Design a regulated power supply using LM 317 for output 8 
voltage Vo = +I .2 to +5Vwith load current I 200mA at 25OC, 

with bridge rectifier and Vr(pp) for filter capacitor is 1V Draw 

the circuit diagram design should include calculation of all 
external components for LM 317, heatsink requirement (if any), 
and design of unregulated power supply. 
(Use AC mains 230VI50Hz). b 

4? 
<',p 

f"b>d 
<*2 

c) Design a buck type switching regulator using LM 2575 for 8 rQ-5 

following specifications. (Gv 
\\ 

i) Input voltage Vin =15V $6- (2 
ii) Output voltage Vo = 5V ,*'& 7 

\\-."d 

iii) Load current 1 L,,, 700mA -I ̂j 

/$? 

iv) TA = 60°C ~ $ 6  / k.4 

v) 01 = 25% ILma, P-F 
y" 

vi) Operating frequency = 52 KHz. &; 
Draw the designed circuit diagram. Design d u s t  include 

calculation of external component values and heats;l?,b requirement. 
(no need of design of unregulated part of power sdpply) 

a: 
' 'i 

UNIT - II L) 
. I  

I 

2. Solve any two. /) J 

L. 

a) Design a single stage CE amplifier with emitter resistor fully by 
passed for following requiremen$& 

i) Voltage Gain Av 2100 
n 

< ' <\ '2' 

ii) Stability factor S = 6 .: ..~: t.' ,, 

iii) Q points ( I  mA, 3V) '+ 
; x. 

iv) Input resistance @= 5 m  

v) Lower cut off,frequency FL = 20Hz 
, , 

vi) Load resistance RLw = 100Kn. , source resistance 
Rs = 644Q 

> / 
Use transistor (BJT) with hfemi, = 200, hie= IOKn,. 
Design must include calculation of bias components and 

extern\at capacitors. 



b) Design common Drain Amplifier using N - JFET for following 8 
requirements. 

i) Peak output voltage VOP = 2.5V 

ii) Load resistance RLw =100K!2, 

iii) Input resistance R i  = 2  MR, @- 

iv) Output resistance Rout 1 750R, 

v) Source resistance R,,,, =50R, 

vi) Use potential divider network 

vii) Use ID =IDss/2 

For JFET use 
. " 

lDss = 4 m 4  Vp =-6V, rd=50K!2, ,.-. ' -  
?.'/$' 

J* 

[IVo need of calculation of coupling capacitors] i;'~ 
,".\,\ 
L.i 

c) Design single stage CE amplifier (partially bypas$) $,:.. .,/ for 
,,h x/ 

AV 2 25, ICQ = l m 4  VcEQ 2 5V, S =I 0 ,.-;>,, , \.9 
.... \../ 

Ri =low R~~ =100KQ RS =0.6KQ fL=20k t  ,,. *) 

i.. ? 
;../ ' 

Use RC =RLw/10 ,,, .,-,, ,., .> ~ . \  -. '. 
.., , 

., 

For BJT use hfe = 200, hie= IOKQ,, j_ 
\,?.",. 

,.+. .: 

UNIT\- III 

3. Solve any two. 
I 

a) Design a transformer couplkd class. A power amplifier to meet 
following requirements. 

'5' 

i) output power Po =2W 

ii) stability fact& S = 11 

iii) load resisf&ce RL = 4 R  

iv) Vcc =,I 2V 

v) Output transformer efficiency 7 = 70% 
i 

vi) transistor hfe = 40 

[Use voltage across emitter resistor (RE)= 2VBE] 
Design a circuit to obtain maximum efficiency. 



b) Design a class B push pull transformer coupled amplifier to 8 
supply 4 W of output power to 16 R load. Available power 
supply vcc = 30V. 
Efficiency of output transformer is 80%, use S = 11, Rs=600R, 
voltage drop across emitter resistor VRE =0.7V. 
Design must include calcl- lat ti on of all component values, d 

, 
selection of transformers, maximum ratings of transistor. <<& a-' 

c) Design a tuned amplifier circuit using BJT as an active element 8 pp' 
for - +/ CC 
i) Resonant frequency fo = 3MHz ," tt? 

'%$ 

ii) Bandwidth = 200 KHz. ('3 ' \ '  ,,<-' 

iii) Overall voltage gain Avs = 80 

iv) Input resistance Ri= 10KQ 

v) Stability factor S = 8 
i r 

vi) Vcc =15V, ICQ =ImA j \+/ 

/. $*, 
4;('. " 

vii) Source resistance Rs = 50R,, load resistawe RLw = 100KR 
("b 
L l  Q 2 

Use potential divider bias network. , \ 

BJT used have hfe = 100, hie= 12 KQ r, l50KQ, Co = 2pf 
[No need to calculate coupling and 6y**pass capacitors] 

UNIT -,lV 

Solve any two. / 1 
C' 

pL " 

a) Design RC phase shift oscillator using BJT for following 
requirements. 

i '  

i) Output frequency* fo = 10KHz 
Z 

ii) Use Vcc = 1~ ,"stability factor S = 10 
r 

iii) Q points f b i  transistor (4V, I m A )  
'3Y 

iv) se lect , 'kC/~ = I 
i 

v) Setect voltage drop across emitter resistor (RE) = 2\hE 

vi) For BJT hfetYp = 120, b,,, = 450mw, hie = 4.5Kn 

Design must include transistor selection, selection of bias 
components, selection of feedback network components. 



b) Design collector coupled monostable multivibrator to provide 8 
pulse width of 300psec, which operates from +5Vsupply. 
Transistor collector current lc = ImA and transistor used have 

hfemin = 50. 
[No need to calculate speed up capacitor] 

@ 
l P -  

c) Design transistorised Schmitt trigger circuit to have UTP = 5V1 8 -,ed 
LTP = 3V. The two silicon transistors used have hfemi,=lOO fB;-" pa 
and Ic = 2mAuse Vcc = 12V. 

UNIT - V 

5. Solve any two. 

+J 
a) Design FSK modulator using IC 555 to produce mar.@ 

frequency as 1070 Hz and space frequency as 12 ; /5~z .  LJ 

Available power supply Vcc = 5 V ,  use C = O.1pf qB = RA 11 Rc 
aY2 

transistor used have hfemi,= 70. . CG 
L* :/ ' iV 

i ~ ~ a n d  RB are resistors connected to ~ c . s b S ,  Rc is resistor 
"\  

connected to collector of transistor]. ' 

I , ~ 

, ,',\ :<. 

b) Design V to F converter circuit using:;'i'c 9400, for output 8 
frequency fo=5KHz when input vdtage Vi =5V. If input Vi 

( ' 5  \ 

vary between 10 mV to 10 V a\$8 VDD =-Vss = 5V. Draw 
6% -; 

designed of all external comljlonent values. 
[Use CINT = 5Cref I 

c) Design lion inverting qppl i r ier  using + 5V supply with ac gain 8 
of 15, lower cut off f,iequency fL = 20Hz and input Z i t  100KR. 
Draw the designed'circuit Diagram. Design must include 
calculation of all 'component values. 
Data ~ n f o r m ~ t f J i  : 

L' 

Transistorr " 
\" 

B D ~ ~ ~ ( P & P )  hfemin = 40, bmax = 12.5W lcmax = 3A 

ECN\~OO(NPN) hfe,,, = 50, bmax = 5W lcmax = 0.7A 

BC&~(NPN) hfemin = 200, bmaX = 250mW ICmax = 0.1A 



Zener Diode : 

BZZ14 Vz = 5.6V, Iz(m)= 2Om4 r2 =4.5R 

BZZI 6 Vz = 6.8V, Iz(m) = 2Om4 r2 = 2R 

Schottkey Diode : 

I N 58 I 8 lfoMlard = IA, Vreverse = 30V 

For LM 317 
. 

T ~ O C  e jAOc lw  ejcOClw ~ c s ~ ~ ~ ~  drop out voltage (V) 
150 35 2.3 2 2 

For LM 2575 : [e 
\$" J 

- .,">h 

,,++a 

TjoC B j A O C I ~  e j C O C / ~  ~ c s ~ ~ ~ ~  lquiscent Vsat kc I‘4,.,. 

150 65 2.3 2 12mA 0.3V 
\ 4 

%cF 
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;;"? ' 
Instructions to Candidates : ->>' r-, P 

1. Do not write anything on question paper except Seat No. 7Q2 
2. Answer sheet should be written with black ink only. Grqph or 

diagram should be drawn with the same pen beingFS&ed for 
writing paper or black HB pencil. ,$J 

3. Students should note, no supplement will be provid&&. 
4. Figure to the right indicate full marks. / x  

\ 

5. Use of non programmable calculator only. -?/ ' I 
6. Assume suitable additional data if necessary,*. 
7. Attempt any two question from each unit. -; 
8. Neat diagram must be drawn wherever necessary. 

UNIT - I - 
\* * 

1. Answer any two. 
a) State the difference between operi'loop .;! & close loop system. 8 

$,> *, 

b) Calculate transfer function of blo$fdiagram ;.. !i given below. 

b) ~alculate;tr\ansfer , L function SFG shown. 
G. 



UNIT - II 

2. a) Draw the transient response specification for design considerations 8 
& define the terms. 
i) Delay time ii) rise time 
iii) peak overshoot iv) peak time 
v) settling time. 

b) A feedback control system describe by transfer function 

Determine steady state error coefficient and also determine t h e 3  
value of k to limit the steady state error to 10 unit due to input ' ,,(',"' 

*7e,A 

r(t) = I +I 0t + 20t2 ,+;> /qy 
1% 

c) By using Routh criterion obtain stability for system given a'$ 
,,A <<> 

G 
i) s 4 + s 3 + 2 s 2 + 2 s + 3 = 0  

,"*\ 
<.,,.) 

c j  
/' ,?*' /i-.,:/ 

ii) s ~ + ~ s ~ + ~ s ~ + ~ s ~ + ~ s ~ + ~ s + ~ = o  ,-.,?.r ,, , %',,+ ,<.,, 

.~ > 

,:." <,..,/ 

UNIT - 111 ,/> .. ,. 
,<La, 

,c;, "/ 

.Cl -i 

3. a) Sketch the complete root locus of system %aving 
k(S + 2) 

r_ 

G(S) H(S)= 
s 2 + 2 s + 3  

-i 

<1 ' 
9 , ,', c:;:, 

b) Sketch the complete root locus,p~system having 

L *\ -< 

c) Explain the effect of adqjtion of poles and zeros on root locus 
"bb 

?.' 

i i  

r \ UNIT - IV 
, (\> ' 
.3 

4. a) Define and explain following terms : 
\Z 

i) Gain margin ii) Gain crossover frequency. 

iii) PhaFe margin iv) Phase crossover frequency. 



b) Sketch bode plot showing magnitude in dl3 & phase angle in degree 8 

for T.F. given below 
2000 

S(S+2)(S+100)' 
Also determine gain crossover frequency, phase crossover 
frequency, gain margin & phase margin. 

8 
q 

c) State & explain the step to solve the Nyquist plot with example. b "<Q 
6-3 

UNIT - V 
4'> + 

5. a) i) Give advantages of state space approach. '.:\J +iW 
xi a 

ii) Define state variable and state vector. 
> 

b) Obtain state model of given electrical network. 

\ / 

c) Obtain the state model for system describedc64 
















































































