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Wexz. Marks: 80 2 V.‘f' " Time: 3 hrs.

ME - 1 QI is compulsory :
2. Attempt any three questions fro,m Q2 to Q6.

-

3. Figures to the right indicate full marks.

2. z)Arv. X has the distribution

G 1 3 3.3 -5 .O%
a(x): k 3k 5k m 9k 1k 13k

==d i) k i) P(3<xss)

2) Evaluate tbe mtegral J dz, C: |z + 1| 2.

(z- 3) (z+2)

{c) Using Gram Schmidt method, find an orthonormal set of vectors
corresponding to {(3 0,4), (1,0, 2)}.

(d) The givendata mdlcates weight £'and helghts y of 1000.men. X = 150 Ibs,
¥=68inches, o, =201bs, Oy = 2 Sinches, r=0.6. Fmd the line of regress:on :

of y onx and estlmate the helght ofa person whose welght is 200 Ibs.
; g -0 <X <2~ P
Q2. (a) I_E. i (x) =42 is a pdf of a random variable X; then
o 10 other_Wise 4 1g e

find B(X) var( g var(3X)

(b) Let W= {(x, ]x yeR, y= 3x+5} and Wz-{(x y)lxyE]R y=2x}.

Show that W, is not a subspace and W2 isa subspaces of R? with usual vector
addition and scalar multiplication. :

(¢) A Chenical Engmeer is mvestlgatmg the: effect of process operating

temperature x on. product yleid y. The study results in the following data,

X~ : 100 H0 120 130 140 150 160 170 180 190

Ty i 4551 5461 6670 7478 85 89

Find the equatlon of the least square lmes which will enable us to predict

(1).yield on the' basis of temperature _(;1_) temperature on the basis of yield.

_ Q3. (a) Find the Extremal of

-

= Prode

20606

j W +(_y-"_)'2"ﬁdx. y(0)=0, y(0)=1, y(1)=2, y'(1) =4.
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(b) Three factories A, B, C produce 30%, 50% and 20 o, of the total
production of an item. Out of their production 80%, 50% and 10% are '
defective respectively. Find the probability of an item chosen at random

is defective. If an item chosen is found to be defective, find the probability
that it was produced by the factory B.. &

a3 3 1.2
(c) Find a singular value decomposition of the matrix L 2] .

Q4. (a) Evaluate the following integ;rals"-using Cqu;;ﬁy Residue theorem,

]- sinnzz+cosftiz
—_—
T )

(b) Find the usual inner product between the two vectors,
(1,2,0,1) and (~1,0,1, 3).. Find the norm of each vectors and verify the

d'z,.’.. C . ‘Z‘ - 3} ‘ b

Cauchy'échwarz inequality. _
(c) The income gfoup of 10,000 people-'-ﬁere found to be normally distribti_iéd

with mean Rs. 520 anc_l_standard deviation Rs. 60. Find the number of people
_having income (i) more than Rs 600, (ii) between Rs. 400 and 550,
(iii) less than Rs 450. : 4

h!

Q5. (a) Evaluate using Cﬁuchy integral formula,

. 57
_ +4)" _
e R
c Z (z 4_--52+6) '
(b) Calcu}at‘é the rank (;orrelation coefficient for the following data.
x 710 12,18 16 15 40 | J
gv: 12 4§ 20 15630 25

{c) Using Rayleigh-Ritz method, find an approximate solution for the

o 4
extremal ofj Zzgyﬂyz —(y'f'- dx, y(O)-= 0, y(}):_{]‘

Q6. (a) Find the extremal of I \’;1+(y')2 dx.
X R
2

convergent in
(z+1) (z+ 3) &

(b)Find the Laurent series.expansiou_of'

the region 1) [z <1 i) |lz+1]> Z.
(¢) Reduce the quadratic form x2+2y° +22° —2xy —2yz+X2 to a diagonal

$orm using congruent transformation and find its rank, index and class value.
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= Paper / Subject Code: 40922 / Electronic_\Devices & Circuits II
o ™ — —
Ss : ET QX/SE,MF___‘V /c:,wlfs/DE»‘_c. 2023

Dwration: 3Hrs. fe Max Marks:80

W& © 1) Question No 1 is Compulsory.v ! : &
i2) Attempt any three questions out of the remaining five.

13) All questions carry equal marks, X y
14) Assume suitable data, if required and state it clearly.

Attempt any Four. o % o b <~ 201 - ;
Compare voltage amplifier and power amplifier o ' *3 -
Explain crossover distortion with neat sketch 3 : "

Write a short note on-current mitror circuit s
Draw block diagram of oscillator. State and explain Barkhausens criteria
Compare all four types of negative feedback amplifiers.

ol
LU = SR~ ™

(]
w

Explain what is a multistage amplifier? Explain the different types of coupling  [10]~
methods. , < 5 .
b Write a short note on FET Cascode amplifier (CS-CG). A [10]
3 a Exp_lé‘in different ideal feedback topologies for a negative feedback amplifier [10]
using block diagram. : :
b Explain working of RC phase shift oscillator with the help of circuit diagram. [10]
- Give expression for frequency of oscillations. £

4 a What are the different methods to imp"fove CMRR. Explain any one, : [10]
b Explain Class-A power amplifier. Drive expression for its efficiency. 0]
S =, Detennipe" the lower cut off frequency due to the effect of cou__pliﬁg and by'p'ass [10]

capacitors for an amplifier in figure 1 with the following specifications: -
Vee =20V, R1 =40Kaq, R2=10Kq, Rc = 4K, RE = 2Kq, RL =2.2K0n
CCl=10pF, CC2 = 1pF, CE = 20pF, Assume ro = co and p = 100

: ; - Figure. 1 y
b Writea short note on types of coupling used in multistage amplifiers [10]
e.P-Copp __ : .
42587 . Page 1 of 2
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a For the differential amplifier in Figure 2, the parameters are; - 110]
vt =5V,V- =—5V,R, =80k, and Rp = 40k0). The transistor o
parameters are A =0 and Vry = 0.8V for all transistors, and K3 =
K, = 100pA/V? and Kpy = Kpz = 50uA/V?. Determine the range of
the common-mode input voltage.

: b Calculate the inpﬁt power, o'ﬁtput power and effi
: the figure for an input voltage that results in base current-of 10mA peak.
“* Vec =20V

42587
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=
Figure 2.

B 4

éviency of the ampliﬁéi; circuit in  [10]

_ Figure. 3
s e s o el skt o ook ol et skl b sk dokokok
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Paper / Subject Code: 40923 / Microcontrollers Applications

Tmme=: = Hours) [Total Marks: 80]
%3 Question No. 1 is Compulsory. 4
=) Attempt any three questions out of the remaining five. -
13) Each question carries 20 marks and sub-questions carry equal marks. i

(4) Assume suitable data if required.

Attempt any FOUR 20
(a) Differentiate the CISC and RISC microcontroller. (5) R
(b)  Explain PSW of 8051. (5) -
(c)  Explain SCON and TMOD SFR’S of 8051. 5) 1
(d)  Explain Embedded C data types in detail. (5) §
e¢)  a)Explain the following instructions for 8051 microcontrollers. (5) B

i) MOVX ii) CINE iii) JB iv) AJMP v) SWAP 4

2. (a) Draw and explain memory organization of 8051. (10) &
(b)  What are ‘Assembler Directives’? Explain with the examples. (10) .
3. (a) Explain addressing modes of 8051 with suitable examples. (10) [
(b)  Explain interrupt structure of 8051 with appropriate registers. (10) _
4. (a) Design 8051 based system with following specifications. (10)

(1) 8051 CPU operating at 6 MHz
(i) 32 KB of RAM using 16 KB chips -
(i) 8 KB of EPROM using 4 KB chips
Design the system with proper interface diagram and memory map Note: &
#EA pin is grounded
(b)  Explain the structure of I/O ports of 8051 with neat diagram. (10)

5 (a) Write 8051 based assembly Program to generate a square wave on P1.0 of (10)
1Khz frequency and 50% duty cycle. —
(b)  Write a program to transfer “A” serially using 8051 with baud rate 9600. (10)

6. (a) Interface 7-segment LED display to 8051 and write a program using (10)
Embedded C to display digit 0 to 9. =
(b) Interface 8bit DAC with 8051, draw the logic interface diagram and write an  (10)
assembly language program to generate continues rectangular wave form.

40014 Page 1 of 1
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[Max Marks: 80]

2 1) Question No 1 is Compulsory.

i2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.
(4) Assume suitable data, if required and state it clearly.

Attempt any FOUR
Explain the term thermal and shot noise.
Compare AM, FM and PM.

Explain the following terms w.r.t. radio receivers: sensitivity, selectivity and

_ image frequency.

38683

Discuss the importance of quantizer in PCM transmitter and receiver.
Discuss the need for modulation.

Explain the generation of DSB-SC signal using balanced modulator.

An SSB transmitter radiates 0.5kW when the modulation percentage is 60%.
How much of the carrier power is required if we want to transmit the same
message by an AM transmitter?

Explain TV broadcasting of video.

A sinusoidal carrier having amplitude of 12V and frequency 25kHz is amplitude
modulated by a sinusoidal voltage of amplitude 5V and frequency 2kHz.
Modulated voltage is developed across a 50Q resistance. i) Write the equation
for the modulated wave ii) determine the modulation index and calculate the
total power in the modulated wave iv) Draw the spectrum of the modulated wave
v) How much is the power saving if the carrier is suppressed?

Draw the block diagram of Armstrong frequency-modulation system and explain
its working. -

Compare Narrowband and Wideband FM.

Find the carrier and the modulating frequencies, the modulation index, and the
maximum deviation of the FM represented by the voltage equation
v=20sin(8x10%t+10c0s2500t). What power will this FM wave dissipate in a 10Q
resistor?
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Paper / Subject Code: 40924 / Principles of Communication Engineering

Draw block diagram of superheterodyne receiver and explain its working. [05]
In a superheterodyne receiver having no RF amplifier. Find the loaded Q of the
antenna coupling circuit if the IF is 455kHz, and the image frequency rejection  [05]
ratio for the tuning at 1200kHz is 130. 2) hence find the image frequency and its
rejection ratio for the tuning at 20MHz.

Draw the block diagrém of FM transmitter and explain its working. [10]
State sampling theorem and explain the types of sampling. [10}]
Explain generation and detection of PWM and PPM. [10]
Explain Time Division Multiplexing with proper diagrams. [10]
Explain delta modulation with proper block diagram and waveforms. [10]
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Paper / Sub]eet Code: 40925 / Slgnals & Systems

SE[ sem. rvf&’ex}c utq{ Dee.m%

Tame: 3 Hours ' : Max. Ma__rkzi: 80

e

Sae=: -1. Question no. 1 is compulsory

2. Answer any three out of rémaining ,guestmns
3. Figures to right indicate full marks. -
4. Assume suitable data wherever necessary..

2.1 a) Sketch even and odd components of the ieilowmg
Xt =1 ,08 t<1 '
= 2- t 1 <t< 2

b) Find if the followmg sxgnal is. energy or power mgna] if yes detemune 1ts energy or power
s o o [5] ¥

x(t) A —To s t <To =0 ﬁtherwwe

c)Fmd {he Laplace Transform using property of x(t) =g 2tu(t) ez‘u(-t) and plot ROC

d) Fmd Z transform & sketch the ROC x(n}—[( 1P (2)*‘] u(n)

Q.2 a) Check whether the system descnbed by y(t) = k(t+1 0)+z{2(t) is
i) Statlcfdynalme i) CausaUnon-causal iii) Stablefunstable
- iv)Time invariant/Time varient
b) Perform the eonvolutnon

x(t) =u(t) . “h(t)=1 for -1t <1
Q3 a) State and prove Time Scalmg pnoperty of Laplace Transfonn
b) Find the response of system ’

d?y(t) , Sdy.
T ~— E"*‘G y(t) = X(t)

Sub_]ect to lmtlal condltwns y(O)—Z, y(O)—I a.nd input x(t)= etu(t)

Q4 a) i) State and prove Time Reversal property of Z transform
ii) Obtam Z transform using property- ‘of sngnal x(n) =nu(n)

b) Determine an lmpulse respons¢ of system: descrlbed as
~y(n)= x(n)+ 0.6 y(n—l)- 0.08 y(n-2)

@'P‘c_ode;'t _
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Q5 a) Obtain exponential fourier series for ;ectangulaﬁpulse tram shown bt:lbw and gkcfch the .
spectrum 2o -/ 2 B ‘;k ’ 110]
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b) i) Obtain Fomier Transfatm of a unit step flmehon £ _ [5]

"«‘ 1

ii)State and prove tme dlfferentihtxon prqgﬂrty of Founer Transform o K 5]

Q6 a) Detennine the spectra of peﬂodlc mgna;[‘x(n) {1 I, 1 ,0} thh penod N*=4 usmg &
d:sc):\e’te Time thner senes‘ & o

E i
‘\" S

Q6 b) 1) Explam Rzlahonsmpbetwccn Fmincr transi'orm and Laplace ‘l‘ransform , L 2+ [9]

i ) ';“-
N\‘ ';:f‘ s .

u) Explam Relatlonbctween meonn mﬂ DTFT o B oy
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