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Q.1 (a)

Consider the circuit shown below:

Section A : Network Theory + Microprocessors and Microcontroller

P

60 450, Vig10Q

Determine the output voltage (V,

T"— __‘_Q /ﬂﬁﬁi)

3,
Vi= 10 ¢ =18V

e
4V = TIXE-=230 Ay
lge X80

9

{>Tc;) -TJDATPE}J/

v

V52 10%To
\/D = SDY_Q:
\JOCT— BD \

o), output current (

\J

o) and voltage gain (V,/ V).
{12 marks]
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Q.1(b)

For the circuit shown in the figure below, find the current (i), using superposition
theorem.

[12 marks}
nodet ad v
\("q"o 2 VhD o & f“@

kv in dlottole Ltno
47 +37 + 2(6~+T) =0 |
— |0+ 12421 <= O (T:‘: —{2 B‘rﬂd
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Q.1(c)

&\

Obtain Z-parameter matrix for the circuit shown in the figure below:
1, 1Q 20

[12 marks]

Fom the A fagam
~Vi+ T, 4T, —Ix—=2V) =0

{?3\/,: :ri~m:2——T4———— ™

a

KVvk ok dotted

~——\/| - | ({ T —IJ(~—:2 VD -2 (Tg ”Tx) + Va =

EVs=—2Vi+ b1,
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M= THaAT, - | ~ViI4+-2T, -V,
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BUi= — 2 46Ty 3%
5

40V| = =2V |+ 6T, + \5Ty

6\/1‘:—-




MBADE ERS4Y Question Cum Answer Booklet | Page 7 of 71

Do not
write in
this margin

Q.1(d)

Consider the following subroutine program of an 8085 microprocessor, which is
operating with a clock frequency of 2 MHz:

MVIB, DATA_8bit s T

LOOP: DCRB,/~ N

INZ LO/C)I%’@ ot [ =T

RET / ‘;1 N Py ITree False
Let "N" is the decimal equivalent of the DATA_8 bit stored in B register. By analyzing
the above program, deriwr(e an expression for the overall time delay produced by the
subroutine. Using the result obtained; determine the value of "N" required to produce
the overall time delay of 70 us:

Qs Ovex all de\ﬂa
= 3T+ quTJr[(N-D‘b"”r 'ﬂj

4ot

[12 marks]

e e
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Q.1 (e)| Differentiate between embedded and general purpose computing systems.

b N sone of He
LM Consish
Hovducre omnd

&Mﬁ Wi DMA.
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e &&G@e Nombes ‘@'f T

[12 marks]

Crenevad pusposs g%%iem

lem —1 GY i consly el H g dwad

s aoel ag &Q%MC@"Q
Pats There y

NO - ©se 8 O n

B w

+ Ot It uexgb fest as |, Clow A compons o
comrme

4 Disect /m &cmsic_|
Mﬁb?ﬁ-

- G I\au;Q Ver \

& edded .Cazz%em

MO Auveet mcmmo*

demnsdes -

s U‘@@ How K@Sm“"

Gy complen 2TVO

T lomber ek Obmffm’e’*‘

(3 Qess.

Rodati

N0 s‘irﬁ/
Bra cemptler.

e cott

fmﬁo@s cHe QUC{J[O&BE\—
Tnive ¢ hobedded

Le/ ; Mombe, 9‘?
/ ase
available n

t\ N &a/ﬁem -




MBDE ERASY Question Cum Answer Bookiet

Page 10 of 71

Do not
write in
this margin




MADE EASY Question Cum Answer Booklet |

Page 11 of 71

Do not:
write in
this margin

Q2 (a)

In the circuit shown in the figure below, the switch S is closed for a long time and opened

at t = 0. Find the time domain expression of the current i, () for ¢ > 0.
4H

T
J‘ —= i (#) l
2Q§

1/4F
™

80

[20 marks]
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Q.2 (b}| The reduced incidence matrix of a linear graph is given below:

1 2 3 4 5 &6 7 « Branches

0 o1 11 0 -1
A=|0 1 0 0 -1 1 1
-1 0 -10 0 -1 0

The branches [2, 3, 4] constitute a tree.
{i)y Without drawing the graph, determine the f-cutset matrix Q.
(ii) Determine the number of trees possible for the graph.

(iti) Draw the graph and verify the result for Q.
[20 marks]
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Q.2 (c)

(i) Complete the following table by indicating the logic level {1 or 0) on each control or
status pin of 8085 microprocessor for various machine cycles shown.

Machine Cycle

RD

WR

IO/M

51

Sy

Memory read

Memory write

I/O read

[/O write

Opcode fetch

Halt

(i) Draw the timing diagram of data flow when the 8085 instruction MOV C, A {machine

code 4FH), stored in the memory location 2005H, is being fetched.

[8 + 12 marks]
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Q3 (a)
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Consider the circuit shown in the figure below:
o)
o—] | +
v, 20° ¢ J_
(peak) - R Cl~’— L VU

(i) Derive an expression for the resonant frequency of the above circuit.
(i) IfV,=10V,R=1kQ, C, =2nF, C,=8nF and L =5 mH, then determine the effective
value of the voltage V| at resonant frequency by using the result obtained in part (i).
[25 marks]
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Q.3 (b)

Assuming the microprocessor is completing an RST7.5 interrupt request, check to see if

RST6.5 is pending. If it is pending, enable RST6.5 without affecting any other interrupt;

otherwise, return to the main program.

[15 marks]
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Q.3 {c)| Write an 8085 assembly language program to arrange a data array in ascending order.
The array is stored from the memory location 2501H and the length of the array is stored
at 2500H. The resultant array should be stored from the memory location 2601H. Assume
that the numbers in the data array are represented in unsigned 8-bit format.

[20 marks]
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Q.4 (a)

(i) In the circuit shown below, the initial voltage across the capacitoris v (07) =1 V.
Find the expression of the voltage v (f) for £ > 0.

10
2u(t) v 4i R
2(07) T 1F

{ii) Determine the maximum power that can be delivered to the variable resistor R in

the circuit shown below.

10Q 250

2002 50

{13 + 12 marks]

Un = 60XIB — Q0Wi
36Q
Vp= 26 ., 50Vl

Frin

oo fS
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Q.4 (b)

For the network shown in the figure below, find the voltage gain V,,/ V.

QL 342

3

-




' |
YIS IC (JJ_&}—I)[.%}

2
S&lOLH)4H) (gay) AT -
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M o
vy ' 5
Vo= Za 7 + Z52 da T, =0
__.\_.}_Q- = I\
<2
|
W= 2n T —F‘?/iﬂ.z/f
Vi 2n Vo
=5,
6 _ "£21
4 £

put e valee foom

\/o DS+
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Q.4 (c)| (i) Explain different addressing modes of 8086 microprocessor for sequential control
flow instructions, with an example for each addressing mode.

(ii) Write a short note on the flag register of 8086 microprocessor.

JALR S0R6 Spputs Lorge Nomber 8 acﬂdfﬁ’im"k%ﬁi‘
@ Jrmmediale EF2 ﬁ) a@ld‘fe%sw@f Mode —

On thid dype %f Qcﬂ@bcw?\’a mode dode B
UP@ Tmmediake” o cmddnre:sﬁrﬁ rphode -

Awta & dﬁ'fec,Hd' “n 4o Tnshwetin ‘bcn*
Oﬁtﬂ-
Exampe—s MOV AX fooion] .
Bt Tnshwchion 108 ez Cm’(enkgf
(o) ov] Wil ke L4 px Pegstec

@ Reglsjﬁ - Reefstey dddreasivg. rode =3
O Hhix -er@? &d(\“(@ﬁsf’nj Mode Hro

et T be mQUeTO
Cmfeata{' one YEQIstesr oot A

Croother  Regqistes.

Eyowr(e mov  Ax, 8X
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Section B : Digital Circuits-1 + Control Systems-1

Q.5 (a)| Find transfer function for the block diagram shown in the figure below:

.

R g —{Gl5~c
! t 5
A

[12 marks]

NG Maren  Fagmulo
Dy
Te. > Pr

P
Fowxd path Golin = GG, g ¥
Tdividual botps o
o= Hy
0y = Goaty, -G
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Q.5 (b)

Sol-:

K

The transfer function of a first order control system is T(s) = 5ra)
s+a

. When a step input is

applied, the system response reaches 50% of its steady state value in 5 sec. Find the time
required by the same response to reach 90% of steady state value.

[12 marks]
5. B s ., = g B
RIS S+ Sts+a) S SHE

K = Als+a) + 8¢S

L=
=K
A= K gutt  BEGL
a
R 5l
24

Clii= LY\_G“Q\] 1o Reach 40,
Q

of Steody  pleche valve
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Q.5 (c)

(i) Implement the following multiple output combinational logic circuit using 4-line to

16-line decoder.

fi=%m(1,2,4,7,8,11,12,13)

f,=Zm(2,3,9,11)
f,=Zm(10,12,13, 14)
fi=Em(2,4,8)

(ii) Implement f(A, B, C) = Zm(0, 1, 4, 6, 7) using a 4 x 1 MUX by connecting A and B to

its select lines.

416 Cletoder

ot 4L
dende

[6 + 6 marks]

Dy
Dy 1-—‘”‘3'/6'—’,?L/4
| |
Dy H——
e il
12 ____.__-—-—-——"“‘”F'/’/
D I
e S L e e
D1 s == 7‘,/————’““"7\'6'"#*
Ds, I A———""‘“‘;g—/_—_
Dq e g |
D}'b = ey —k.&/—
Pii 4 , L
51
> -
= [
Dy
Dis oo 8 il




MADE EASY Question Cum Answer Booklet | Page 41 of 71

Do not
write in
this margin

() 4x) Mux  pAs pp PR AR
LINg Reducti

80 usin 4% 1 MUY oA pe B

the select dine
Digital Crroit ij@@mm ==

flnso)




Do not
@ MADE ERSY Question Cum Answer Booklet | Paged20f 71 |gien

Q.5 (d)| Design a combinational circuit that accepts a 3-bit number and generates an output
binary number equal to the square of the input number using a 8 x 4 ROM circuit.

Troth Table, OwWrpul- [12 marks]
A B bo oy b bs b bs

-

- T @ 00 Qg
B R = D
O = D

E

0L Hhe v [
ecrwmwxf

Uﬁj O XA LON
92X 4
n,__g

<O we (on LVse s dexoder
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Q.5 (e)

~
/Qﬁ"’
Qﬂb
B
o P
7 ¥0

Design CMOS logic circuits to implement the following expressions:

() Y=A+B(C+D)
(i) Y=A+B+(C+D)
Uimg C ™M0S

A

[6 + 6 marks]
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Q.6 (a)

(1) Consider the block diagram shown below:

R(S)?“ K(s+2) % C(e)

Determine the value of K such that the phase margin of the system is 50°.

(ii) A negative feedback control system has open loop transfer function,
K(s+2)

GOH( =~ 5

75N
_\‘

J_ |

[12 +'8 marks]

Find the value of system gain K so that the damping ratio of the system is

(n Fom dhe Chaw ecfwc.hw
| 4+ Grils) =
Qs -1 +KI(S+2) =
ed._ ¢ 4 kioHIK =9

@)

Sa +S l)»—F-&K O
COmpant With <14 oglone— WO =0

(R =9I K

Ofton= K-

2L o 3% /(1
NZs ;
\(axﬁf\ = kR_D

Squone o0 both 1A«
4K = kit —ak
k241 — 6K =0
k2 —LKk+1=D
K=5-828, 01471
80’\}@5-@&6 , 0017 ]
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D Cain valve K= 5093 and O 171

W Gro- K [£+2)
| 5

@h@ge mﬁ‘fﬁ:ﬁn - 50 = |80+ ‘ CJo

e

CQ(E]U))-: KCW “1506'%‘173””"{&%
_ f?_wl ‘

(et (12) = - 130
-forr /—é@) = 55

LD 4 &0°
£

ble K s ®

o= 308
F//& W - / ‘\®
L W= 2382 v
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Q.6 (b)| In a power plant, three digital signals: drum level (D) water flow (W) and steam

temperature (S5) are used to control a particular system by a feedback signal (F) that

comes from the field to the control room.

(i) Find the minimised logic expression that generates a high feedback signal (F)
whenever any one of the conditions is satisfied.

: All the levels are at zero.

: Level D and S set to zero.

: Level Wand S set to zero.

. Level D set to zero.

s - All the levels are high.

(ii) Draw the logic circuit using the expression obtained in part (i) that generates a
high feedback (F), using only two-input NAND gates.

wm »—-m

N

IS

o . me _)th_( ﬂu\p nﬁéﬂ@dkﬁgp—a [15 + 5 marks]
&__3_\;1 Ci DWW == O ConSrdec
(9#) —Bw‘g -—s 5 b B
(e OTE — & Bjes 2o

Cz}-a "5(}‘)&-—5 2

from e GTven Condtt
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Q.6 (c)

e, X

Using Nyquist criterion investigate the closed-loop stability of the system whose open-
loop transfer function is,
K(s+1)
G8) H(s) = (54 0.5)(s-2)
For (i) K=1.25and (ii) K=2.5
(iii) Also determine the [imiting value of K for stability.

si) F@&Uﬁﬁ@ wetee o KL By Romaks]
KC?;:L‘;: bes (S+1)
Q+Os) $-2)
GHyw> 123 [w+)
( M&}{ -2)
G “j@: '5 &!‘ () — o Qm)
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|+ Gt =0
(L+0:5) 45-9) 4+ K [S+D =0
Q2—2+0 58— + <& +IK=0
c2 - 155+ kt Hk-)) =0
SO 11554 Ks 4 (k-D=0
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Q.7 (a})| A unity feedback control system has an open loop transfer function,

K s+é
G(s)=4(——13

s2(s+12)
Sketch the complete root locus. Also, find the value of K for which all roots are equal,
what is the value of these roots?
[20 marks]
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Q7 (b)

A switching circuit has two control inputs (C, and C,), two data inputs (X, and X,) and
one output (Z). The circuit performs one of the logic functions AND, OR, XOR, XNOR
depending upon the control inputs. The output is equal to X, + X, for C,C, =00; X, & X,
for C,C, = 01; X, X, for C,C, = 10; and X, © X, for C,C, = 11. Find all the possible minimal
expressions for logic function Z.

[20 marks]
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Q.7 ()

Design combinational circuits for the following Boolean functions as instructed.

(i)

Implement F = ABD + ABD+ ABCD+ ABCD using 8 x 1 MUX and a NOT gate.

(ii) Implement F=(A; @ A,)+(A ® A3) using only 2 x 1 MUX circuits and basic inputs

Ay Ay Ay Ay Oand 1.
[10 + 10 marks]
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Q.8 (a)

SD\uhw \

A control system with unity negative feedback has an open loop transfer function,
Gl =———

s(s+1)(0.1s+1)
(i} Determine the steady state error (e ) for K=2.
(ii) Find the minimum value of K for which, e < 0.1 for a unit ramp input.
(iii) For the value of K obtained in part (ii}, obtain the closed loop transfer function of

the system and t‘}:ereby find the stability of system using R-H criteria.
[8 + 4 + 8 marks]

and input, 7(f) = 10tu(#).
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o= K
S84 (0184
K= 1D
B e ot e
SlCHN L O1s+1)
CLTF =
CLTF =
— K
CLTF Ti= I-<.
< 6H) LO'IHU@
TLE) - L
(& 28BS+
B 10
0182 +824 0=+ +10
= L /J
O3 L g2 4+ 810
o0dh

For by conglattin — 373 s

CVSJ — {3+ =0

= |+ 16
SISHO[0AS+HY)

qiH~ SlsH) (0184 +I1D=0

QOS2 +8) [ 6:15+1) +1 b =0
WPy = 9834382460248 +j0=0
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Ol = o183+ 11e%+18410=0
L§ING R-H methed.
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Q.8 (b)

Define the terms: Minimum-phase system, Non-minimum phase system and all-pass
system.

The magnitude plot of the open loop transfer function G(s) of a certain system is shown
in the figure below:
(i) Determine G(s) if it is known that the system is of Minimum phase type.
(i) Estimate the phase of G{j®) at each of the corner frequencies.
20log,|G(je)|

100 dB 20 dB/dec

-60 dB/dec

-80 dB/dec

1 5 40 100 w (rad/ sec)
[20 marks]
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Q8 (0

(i) What are the Hazards that occur while designing a combinational circuit? Discuss
different types of Hazards.

(ii) Design a square wave generator of output frequency ( f) using a single 2 x 1 MUX
circuit which suffers from a propagation delay of 10 ns. Also draw its output
waveform and calculate the value of frequency (f,).

[10 + 10 marks]
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