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1(a)

Section A : Digital Circuits + Microprocessors & Microcontroller

Consider the combinational circqi{ shown below has four inputs (2, b, ¢, d) and one
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For the above given combinational circuit,

(i) construct the truth table. -
(i) » write the minimized logic expression forottput Z = f{a, b, ¢, d).

[12 marks]
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1(b)| (@) Convertn-bit base-3 number to n-bit base-9 number.

(ii) Convert (211101222211122), to ( ), using the result obtained in part (i).
[6 + 6 marks]
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Q.1 {c)

Write an assembly language program using 8086 microprocessor to add two 16-bit
hexadecimal numbers stored in memory at addresses 0200 H and 0202 H. Store the
result in memory.

[12 marks]
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1(d)

Using 8085 microprocessor, write an assembly language program to find the 9's
complement of a decimal digit stored in memory at address location 2050 H.
[12 marks]




MARDE ERASY Question Cum Answer Booklet ‘ Page 6 of 72

Do not
write in
this mai

Q.1 (e)

& ],

Consider the logic function given below:
F=ABCD+ABCD+ABC+AB

() Simplify the above function using K-map.
(i} Realize the logic function using only NAND gates.
(iii) Realize the logic function using only NOR gates. [12 marks]
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Q2 (a)

Write an assembly language program for an 8051 microcontroller to generate 100 kHz
square wave (70% duty cycle) at Pin P2.0 by using Timer 1 operaﬁng in Mode 2. Assume
that the microcontroller is operating with 12 MHz crystal oscillator.

[20 marks]
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Q.2(b})

For the following combinational circuit, construct the truth table and obtain the simplified
SOP expression of the output function (F).

1"—J IU
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[20 marks]
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Q.2 (¢)

Explain different transfer modes of an 8237 DMA controller in active cycle.

[20 marks]
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Q.3 {a)
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(i) A digital design is implemented by the circuit given below:
Fl F2 F3
— X X X
X—/Dy & : D, & = Dy ;

The design has D-type flip flops, F1, F2 and F3 driven by the clock “CLK". It has one
input ‘X’ and one output ‘Z".

1. Find output logic expression for ‘Z’.

2, Identify the functionality of the given circuit.

(i) Analyze the logic circuit shown below and also draw the state diagram for the
given circuit.

clk—p

Q2

[10 + 10 marks]
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3(b)

Write an assembly language program using 8051 microcontroller (with clock frequency

12 MHz) for a simple traffic light control system using LEDs connected to port 2 of the
microcontroller.

Assume LED connections

* P20 — RedLED (ON for 5 sec).

* P21 — Yellow LED (ON for® sec).
* P22 — Green LED (ON for 2 sec).

- Assume this program cycles through Red-Green-Yellow lights with delays.

[20 marks]
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Q.3 (¢)| (i) Calculate the output voltige for an input code word 0110 if a logic 1 is 10 V and

logic 0is 0 V. Assume R =R, =1 k.

5
%

4-bit Register

LSB

(i) Consider the sequential circuit shown below:

clk o>

X

D‘l Ql ?E DZ

&

Y

T_)D* Dy (2

1. Fill in the table for the next state values of the three flip-flops for the given
current state of the flip-flops and the inputs X and Y. Assume setup and hold

times are synchronized with flip-flop inputs.

Q| Q|| X|Y Q] |Q |3
0101
110 111
0O/ 0.1 1|0

X

Y—-| _

2. For the timing diagram shown below, what is the value of (1, Q,and ; at the
time indicated by the dashed line in the figure if the value at t = ¢, for
2,Q,Q; = 0017 (Assume the flip-flops are negative edge trigerred)

a—] L

[10 + 10 marks]
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Q4 (a)

Y

(1)

Design an Excess-3 to BCD code converter (Use don’t cares for unused codes).

(ify The simplified logic expression for output in the circuit shown in below figure is
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Implement the following functions using single (3 x 6 x 4) programmable logic array

(PLA) with programmable output polarity feature.

F/(A,B, Q)= Em( 46) ; -,
Fy(A,B,C)=%m(0,1,6,7) p r

! F(ABC)>= Em(zp) |

F,(A,B,C)=%¥m(1,2,3,5,7)

[20 marks]

..b)
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(i) Describe memory segmentation in 8086 microprocessor with the help of block
diagram.

(ii) What are the different addressing modes of 8051 microcontroller? _
[10 + 10 marks]
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Q5 (a)

@s)

Section B : Network Theory-1 + Signals and Systems-1

A triangular wave shown in figure (a) is applied as an input to a series RL circuit shown
in figure (b). Find the current i(f).
=
v{t
Flg Fig. (b)
(o ) [12 marks]
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Q.5 (b)

S

(i) Find whether the following system is static, linear, time-invariant; causal, invertible.
t+1 ,
y(t) = _f x{t—ot)dt where, ‘o is a constant.
t
(ii) , The response of an LTI system to an input signal x, (f) = u(t + 1) —‘u(t —1) is denoted
as g(t), as illustrated in the figure below.-If a new input x,(t) is applied to the same
system, resulting in an output y(f). Determine the value of the output at ¢ = 0.

3(t)

%0

[6 + 6 marks]
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Compute V, and V, in the below circuit:
10.445° V
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. [12 marks]
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Q.5 (d)

0

Vox 00186 43° ] = $.85(-22.9°

(i) What are eigen functions?
(ii) Express sinf + cos 2f in terms of exponential eigen functions.

(iii) Using the eigen functions obtained above, calculate the response of the system

d2y+6d_y+

having difference equation 22 0% y(t) = 5%+ x(t) for the input sint + cos 2£?

[12 marks]
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Q.5 (e)
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For a linear transformer shown'in figure below, with Z, = (60 - j100) @, Z, =

and Z, = (80 - j60) ©; find the input impedance and the current [,.

50.£60°(V)
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e T2

[12 marks]
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Q6 (2)

(i)

(ii)

‘Consider the discrete time signals x[n] = a"u[n], 0 <a <1 and h[n] = u[n]. Explain

the graphical method for computing the discrete-time convolution. Hllustrate the
steps to obtain the analytical expression for y[n] graphically. Sketch the output
signal y[#]. -

n

Let y[n] denote the convolution of A[n] and g[n], where h[n]= [%J _u[n] and g[n]is

a causal sequence. If y[0] = 1 and y[1] =%,

determine the value of g{1].
{12 + 8 marks]
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Q.6(b)| (i} Aresistance of 25 Q is connected in series with a choke coil. The series combination
when connected across a 250 V, 50 Hz supply, draw a current of 4-A which lags
behind the voltage by 65°. Calculate: total power (VA =W+jVAR), Power consumed
by resistance (R = 25 Q), Power consumed. by choke coil, and resistance and
inductance of the coil.

___________ Coil
I ¢ X, | R=2Q
4A ‘k—-—-—-——--———-—-——-—l
250V,50Hz —

(i) Solve for V|, in the below circuit using mesh analysis.

[10 + 10 marks]
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Q6 (<)

(i)

(i)

If i_ = 2 cos 10t (A), find the total energy stored in the passive network shown in
figure (a) at t = 0 for coefficient of coupling, k = 0.6 and terminals x and y left open-
circuited. :

Fig. (a)
Determine the amount of energy stored after 0.5s, when the primary side of the

circuit shown in figure (b) is connected to a dc source of 15 V and the secondary is
short-circuited. Given: L, =2H,L,=3Hand M=1H.

[5 + 15 marks]
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7 (a)

@ 2. Fourfev wm

(o) a2 {sin[%]ah 2si.n(3?wJ]

w

2
I= | cosgt[S’(Zt—1)+8(t—4)]dt

—

(?? Cfven !

2{5)

X ! Ef“@ )

' xg)oo )_‘:,

8%0\5!-9*\/\”\7‘!3 we. in o ee %Qv\f =

/7 L

ﬂo Sodk) pa—

(ii) Evaluate the following integral involving the doublet function:

(i) Find the Inverse Fourier Transform x(£) for the given frequency domain expression:

[12 + 8 marks]
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Q.7 (b)

CD\?

(i) A continuous-time signal x(f) = e*u{-t) is applied to the input of a continuous-time
Linear Time-Invariant system. The system is characterized by its unit impulse
response h(f) = u(t - 3). Determine the mathematical expression for the output y(f)
of the system using convolution integral. Sketch the resulting output signal y(#)
labelling all critical time instances and the steady state value.

n n-1
ii) . The unit sample response of a LTI sygtem is h(n)=3| = | u(n)-2 1 u(n) and
: P p y

the output of the system is y(1) when unit step u(n) is applied at the input. Determine
. the steady state value of the output as nn —.<o. ) y
‘ [10 + 10 marks]
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Q7 ()

&

Atz) < grx_;L_ ol T
A e
%((:EL) = ‘ /f, 4 ‘//

KnYC2)

21

In the circuit shown below,-,,i_f the source voltage V, = 110£53.13°V.

4Q j5Q

H_'Vil

Ve G‘) D <> jash, & 30le D

With the help of Norton and Maximum power transfer theorem, determine whether the
maximum power is transferred to load for R, =10 Q, and also calculate the power
delivered to load for R, =10 Q.

72 6Q
—— T ——AWW—

AARA

YYYy
=

=10Q
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1 When connected to a ¥V {rms), ower line, a load absorbs at.a

i) Wh d 120V 60 Hz p line, a load absorbs 4 kW .
lagging power factor of 0.8. Find the value of capacitance required to be added in
parallel to raise the pf'to 0.95 while the load absorbs the same power.

(ii) A series-connected circuit has R =4 Q and L = 25 mH.
1. Calculate the value of Cthat will produce a quality factor of 50.
2. Find half power frequencies w,, ®, and BW.
3. Determine the average power dissipated at ® = wg, ®;, ©,.
(Take V_ =100 V) o
y | @ * [10 + 10 marks]

@) (F) c\fren  condios

voso (7))
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=b}| (i) AnLTIsystem Sis defined by its impulse response:
h(t) = sin(4(t - 1))
n(t—1)
The system is excited by an input signal x(t)=cos 6t+% . Using. frequenq;—
domain analysis, determine the mathematical expression for the output y(t).

(i) The impulse response of a causal discrete time LTI system is given by h[n] = a"u[n],
where a2 > 0 and u[n] is the unit step function. Derive the expression for the unit
step response s[n] of the system. It is given that the step response atn =21is 5[2] =7.
Determine the value of the parameter a.

: [10 + 10 marks]
() (V) ofven ! et « sSPacuct-n)
;B T ALA Y Lo oo
) : v ©
\Qﬁ/ ald) L S’Pﬂ‘f% :"__) O\SjUO)"C T
A oo A
j J-* ’q 1 - —“7
_ o A o

ﬁCH :%C;QfT) :
' C }

e sfhyctt” ij T T

A1) - e_jw

V k

- Y (1 Lo

e

Now

A = cos(6442 ) .

Here, ©W=06 - C;FQ’V- ?r\,rud‘ SPW)
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i) For the circuit shown in figure below:
{ G l.\""""' ““""’ “A'A"'
1 80Q 24Q 50
| 2250
< +
Vs;ZOVCt) EEZOQ 300 VO
Se0Q $200 i

Calculate:

1. Inputcurrent,

2. Output voltage, V,

3. Power Efficiency of the system if V_ and i is considered as input and P is
considered as output power.

(ii) Let u(t) be the unit step function and r(f) = tu(f) be the unit ramp function. Derive
the expression for the convolution z(£) = u(t + 1} # r(t - 2). Simplify the result and
sketch the waveform of z(f).

[12 + 8 marks]
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