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INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions: .

There are EIGHT questions divided in TWO sections.
Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing

at least ONE question from each section.
The number of marks carried by a question / part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated
clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be

given for answers written in medium other than the authorized one.
Assume suitable data, if considered necessary and indicate the same clearly..
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off. attempt of a question shall
be counted even if attempted partly. Any page or portion of the page left blank in the Question-cum-
Answer Booklet must be clearly struck off. ‘ ' v
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| SECTION-A
v

01.

(a) (i) Explain the terms Gain margin and Phase margin?

(ii) The open loop transfer function of a  unity feedback control system is given by

I
)= s1+0.15)(1+s)

®K>1)

Determine the value of K so that the resonance peak M; of the system is equal to 1.4

(6 +6)M
(b) For the open-loop transfer function G(s)H(s) = ——K——, determine the following;
s(s+4)s +5)
(i)' Point of intersection of asymptotes with real axis
(ii) Point of intersection of root locus with imaginary axis and the value of K at this poi'rit.
(12 M)
(¢) Use the properties of the unit impulse function 8(t) to evaluate the following integrals:
S o
M | (£ — cosmt)o(t + 1)t
i) [le™ +sin(ont)|5(2t + 1)t
6 +6)M
8 (d) Calculate the 4-point DFT of x(n) = {0,1,2,3} using
(i) DIT-FFT algorithm
(ii) DIF-FFT algorithm 6+ 6)M

s (¢) What do you mean by design flow in VLSI technology, draw the flow chart of VLSI design flow?
And also draw the design iteration loop. . (1zm
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13 Electronics & Telecommunication Engineering

(a) The asymptotic approximation of the variation of gain with frequency of a control system (Bode

plot) is shown below. Determine the transfer function of the system. (20 M)

Gain in dB \/ 1

T -6 dB/octave

-6 dB/octave

100 o(log scale)

20dB  f-----0

2 10 A
s
]

(b) The eight point DFT of the sequence

x(n) =1 0<n<3

=0 4<n<7

1s X(K)

Compute the DFT of x;(n)=1 n=0

—12 dB/octave

—6 dB/octave

=0 1<n<4 and

(10 + 10)M

(¢) A simple two stage op-amp using CMOS shown in below figure need to be fabricated using VLSI

technology.
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Determine the aspect ratio of each MOSFET by considering the following specifications.
K! =1200A/V?>  Vip=04V Gain A = 80 dB SR = 20V/ps
K} = 60uA/V? Vp=-04V ~GBW=50MHz  1=0.05V"
L=1pum 20 M)

.Find the rise

(1S M)

03. -
(a) A unity feedback control system has an open loop transfer function, G(s) =

time, percentage overshoot, peak time and settling iime for a step input of 12 units.

(b) The output c(t) of a control system is related to its input by
[s*+25° + 287 + (K +3)s + K] C(s) = K(s + 1)R(s),

Where ‘K’ is positive gain of an amplifier.

(i) With K = 6, will the output response be stable?

(ii) Determine the positive limiting values of K for stability

A

I(c) State and Prove Initial and Final value theorems of Laplace Transform

(15 M)

(15 ™M)

*(d) Find the Trigonometric Fourier series expansion of the half wave rectified sine wave shown in

figure.
A x(®

27

(15 M)
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(a) (i) What do you mean by Root-locus of a system

. ) . K(s+
(ii) The open-loop transfer function of a unity feedback control system is given by G(s) = ((S+ f))
s(s

(A) Sketch the root locus diagram.

(B) Determine the range of value of the gain ‘K’ so that the system is Under damped,
Critically damped and Over damped.

(20 M)

(b) (i) Consider a unity feedback system having transfer function C(s) !

R(s) 1+s*(s+a)is+b)
Determine type of system and the steady state errors for inputs 2u(t), 4t*u(t) and tu(t)

(ii) The maximum overshoot for a unity feedback control system having its forward path transfer

function as G(s) = K is to be reduced from 60% to 20%. The system input is a unit step
s(sT+1) : ‘

function. Determine the factor by which K should be reduced to achieve afore said reduction.

(10+10)M
(¢) Find the Fourier transform of the following:
(i) Gaussian signal x(t)=e™*
(i) Gaussian modulated signal x(t)= e cosm,t
(10 + 10)M
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(a)

(b)

(©)

(d)

(¢

-~ ®

SECTION-B

Design a PD controller so that the system having open loop transfer function G(s)H(s) :ﬁ
s(s+
will have a phase margin of 40° at 2 rad/sec.
(10 M)

.Obtain an expression for sensitivity of closed loop transfer function having an open loop gain ‘G’,

with respect to changes in feedback factor ‘H’. An amplifier with open loop voltage gain
Ao =500 + 10 is available. It is required to have an amplifier whose voltage gain varies by no

more than = 0.2 percent. Find the value of the feedback factor required.

(10 M)

. —3hs-5
For the open-loop transfer function G(s)H(s) = M
(s+1)s+2)
Find out the break-away and break-in points, if any, for the root locus, Also specify whether the
gain 1s maximum or minimum at these points.

‘ (10 M)

State and Prove Duality (Symmetry) Property of Fourier transform.

(10 M)
Consider a stable LTI system that is characterised by the differential equation.
d’y(t), ,dv(t) dx(t)
——Z+4——=43ylt)=—=+2x(t
dt? dt () dt (1)
Find its response for input x(t) = ¢ u(t) v (10 M)

Explain in detail about the "Exposure technique" of photolithography in VLSI technology with
suitable diagrams?
(10 M)
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06.

(a) (i) Determine the impulse response of the following transfer functions and comment on their

stability by drawing the poles in the s-plane

6s
A) sG3s+2) (B) 5197 (12 M)

(ii) Explain with proper transfer function a standard PID controller. Explain why derivative term

1s not employed alone.

(iii) (A) Enumerate the salient features of phase lead and phase lag networks
(B) Identify whether given statement is correct or incorrect. justify your answer.
“Phase lead compensation decreases the bandwidth of a system

4 +4M

(b) (i) Explain Nyquist stability criteria

(ii) Using the Nyquist stability criteria investigate the stability of a system whose OLTF is

G(s) = K+l ook 105
(s +0.5)s-2)
Also find the limiting value of K for stability
(5+15M
(¢) Find whether the signal
t—-2 ; —2<t<0
x(t)=9 2-t ; 0<t<2
0 ;  otherwise
is energy signal or power signal. Also find the energy and power of the signal.
(10 M)
(d) Determine the causal signal x(n) having the z-transform
1
X(z)=
(1-2z7)i-2'F
(10 M)
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07. '

(a) (i) Design a digital Butterworth filter satisfying the constraints

0707 <[He" | <1 0<w<7

IH(ej“’] <02 377{360 <7m

With T = 1sec, using Bilinear Transformation method - (20 M)
(ii) Write the Comparison between butterworth and chebyshev filters M)
. o . ' , . C) . :
(b) (i) For the block diagram shown in the fig. given below, obtain % using block diagram
reduction technique: | ‘ 8M)

R(s) 1/s _»@_’ 1/s C(s)

. o .
(ii) Obtain signal flow graph representation for a system whose block diagram is given below and

. . ) . C
using Mason’s gain formula, determine the ratio R (12 M)

G4

1 2
4 6
Gs I

H,

H,

(¢) (i) What are the differences between verification and testing in VLSI technology?
(ii) Differentiate between field programmable gate array (FPGA) and application specific
integrated circuit (ASIC). \
(7 +8M
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08. “

(a) The impulse response of the circuit is given as h(t) = e u(t). This circuit is excited by an input of
x(t) = e™ [u(t) —u(t-2)]. Determine the output of the circuit using graphical method of
convolution (20 M)

(b) (i) A closed loop control system is to be designed for an under damped response to a unit step.
Sketch the desirable range of pole locations for the second order system. The specifications
for the system are:

10% < percent overshoot < 30%

Settling time < 0.4 sec for + 2% tolerance band.
(10 M)

(ii) Find the value of ‘K’ and obtain a relation between ‘a’ and ‘b’ for the following system to

oscillate at a frequency of 3 rad/ sec

K+
‘b@— s +as’ +2s+b

I : B aom

v

(¢) (i) Draw the architecture of 8051 microcontroller?

(i) Explain the addressing modes of 8051 microcontroller with examples? (8 +12)M

Detailed solutions for this test will be available on our website on 08-04-2019 at 6.00 pm.
https://www.aceenggacademy.com/ese-2019-mains-offline-test-series/

This test resalts will be displayed at on our website on 19-04-2019 at 6.00 pm.







ESE - 2019 MAINS
OFFLINE TEST SERIES

ELECTRONICS & TELECOMMUNICATION
ENGINEERING (E&T)

SOLUTIONS

Al Duerles related (o ESE - 2019 MAINS Test Series Salutions are to be sent to the tollowing email aderess
testseries@aceenggacademy.com | Contact Us ; 040 - 48539866 / 040 - 40136222



[ 2]

“

LY v
v )
(Y w
d" = A

5

Engineering Academy 19 ESE-2019 Mains Test Series

01. (a)

Sol:
()

(i)

Gain Margin (GM): It is the gain which can be varied before the system becomes unstable.
If the gain increases GM decreases and if the gain is doubled GM becomes half. GM is calculated
at phase cross over frequency

1
GM= ——————~
GloHel, .
1
GM(dB)=20 log — _
‘G(]mpc )H(J(opcl

Where mpc = phase cross over frequency, it is the frequency at which phase angle of
G(s) H(s) is —180°
i.e Arg G(s) H(s) = — 180|, = wpc

Phase Margin (PM): It is the phase that can be varied before the system becomes unstable.
PM =180 + £G (joo) H(j®)lo = wge

The phase angle is measured in clock wise direction where wy. = Gain cross over frequency, it is
the frequency at which magnitude of G(s) H(s) is unity (or) 0dB

IG(®) Hjo)lo=wge =1

K

s(1+0.1s)1+s)
Given that resonance peak M, = 1.4

Given that G(s) = (K>1)

£41-&" =0.357

= &2 (1- &%) =0.127

g2 -£*=0.127

£*-£2+0.127=0

Let X = €%, thenx? —x + 0.127 =0

x; =0.85 = £ =0.921

X2 =0.149 = £ = 0.386

we know that § < 0.707

Neglecting the insignificant pole because time constant is very small. The equivalent transfer

function is G(s) =

. Hence characteristic equation is
s(1+s)

sS(L+s)+k=0=s+s+k=0
op = \/E and 2eop =1
For £ = 0.386, 2x 0.386 x /K =1

=K =167
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01. (b)
Sol:
(i) Open Loop T.F
K
G(S)H() = ———
(5) HES) s(s+4)(s+5)

Point of intersection of asymptotes = Lpoles—2zeros _ -9 __ 4
P-Z 3
.. K
i) O.L.T.FG(S)H(S) = ————
) (5) H(s) s(s+4)(s+5)

C.E=1+G(s)H(s)=0
s(s+4)(s+5)+K=0
(s*+4s) (s+5)+K=0
s2+552+44s2+20s+K=0
s3;rgsz+203+r<:o

$ |1 20

> |9 K

st | 9x20—-K 0
9

0 | K

For marginally stable system the root locus touches to imaginary axis.
9x20=K

K =180

9s°+180=0

~.Point of intersection = + j/20

01. (c)
Sol:

(i) ]O(t?’ —cosmtJo(t + 1)t

From sifting property of impulse signal If(t)&(t —ayt="f(a)

—00

T(t3 —cosmtJo(t + 1)t = (~1)° — cosm(-1)

—0o0

-1+1
0

(ii) T(e‘“‘ +5in 107t )5 (2t + L)t

From time scaling property 3(at+b)= ﬁé{t +§j

From sifting property of impulse signal If(t)éi(t —ayt="f(a)

T(e-“t +sin10mt)3 (2t + 1)t = %];(e-m +sin10nt)5 (t + %jdt

00
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2 _
“1le z) +sin10n(—1ﬂ
2 2
~Lle2 sin Sn}
2 .
2 -
=2.403
01. (d)
Sol:
(i) 4-point DIT algorithm:-
x(0) 2 O X(0)
W,
X(2) jwf X(1)
x(1) Q o X(2)
w;
> o— X(3
x(3) W @)
W, =L W, =~
input Stage 1 outputs Stage 2 outputs
0 0+2=2 2+4=6
2 0-2=-2 2+ () (-2)=-2+2]
1 1+3=4 2-4=-2
3 1-3=-2 -2-(H)()=-2-2j

X(k) = {6, -2 + 2j, -2, -2 - 2j}

(if) 4 point DIF algorithm:

X(O) \ n

X(2) /\;:LU VT/O n><h
X@)—™ 1 © VT/j :1 \;/o
inputs Stage 1 outputs Stage 2 outputs
0 0+2=2 2+4=6
1 1+3=4 2-4=-2
2 0-2=-2 ~2+2j
3 (1-3)=H)=2 —2-2]

X(k) ={6, -2 +2j,-2,-2-2j}

X(0)

X(2)

X(1)

X(3)
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01. (e)

Sol:  The VLSI design flow is a sequence of steps followed to translate the idea of a system into a chip.

The flow is based on the standard design automation tools. It starts with the system specifications
such as area, speed and power. Then the functional design is followed by the functional
verification to check if the design is correct. In this phase, the design is described at the
behavioural level.

Next, the design is implemented at the logic level and verified for its correctness. This is followed
by the transistor level or circuit design verification. Up to this step the flow is known as logical
design.

The next phase is the physical design which actually deals with the geometry of the chip. Once
the physical layout is generated, it must be verified to check if the layout really implements the
actual design. The final step is fabrication and testing the chip.

Flow chart of VLSI design flow:

| System specifications

|

| Functional (Architecture) design |<—

!

| Functional verification

!

| Logic design

l

| Logic verification

!

| Circuit design

!

| Circuit verification

!

| Physical design

!

| Physical verification

I

| Fabrication and Testing

I |

Design iteration loop:

Design

A 4

Evaluation
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02. ()
Sol: Initial slope = — 6 dB/octave
i.e there is one pole at origin (or) one integral term portion of transfer function
K
G(s) = —
(s) s

At o = 2 rad/sec, slope is changed to 0 dB/oct

.. change is slope = present slope — previous slope = 0 — (- 6) = 6dB/octave
.. There is a real zero at corner frequency
1 = 2 rad/sec

1+sT;= (1+ij:1+E

@, 2
At o = 10 rad/sec, slope is changed to — 6dB/octave
.. Change inslope=-6-0

= — 6dB/octave
.. There is a real pole at corner frequency, m, = 10 rad/s
1 1 1

L+sT, (1, s (“Sj
®, 10

At o =50 rad/sec, slope is changed to — 12 dB/octave
.. Change in slope = — 12— (-6) =— 6 dB/octave
.. There is areal pole at corner frequency w3 = 50 rad/sec
1 1 1
1+sT, 1+ S 1+ S
ON 50
At o = 100 rad/sec, the slope changed to — 6dB /octave.
change in slope =-6 - (-12) = 6dB/octave
. There is a real zero at corner frequency w4 = 100 rad/sec
1+sT)=1+ > =14
(L sTa) = ®, 100

Hence, transfer function

11
_ K[1+Zj[1+100j K(s+2)s+100) 2100
S(1+Sj(1+sj s(s+50)(s+10)ii
50 10 50 10
_ 25K(s+2)(s+100)
~ s(s+10)(s+50)

In the given bode plot, at ® = 1 rad/sec
Magnitude = 20 dB
— 20 =20 logK — 20logm
—20=20log K
= K=01
C(s) _ 0.25(s+2)(s+100)

- Transfer functi =
ransfer function RG) ™ s(s+10)s+50)
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02. (b)

Sol:  x(n)={1,1,1,1,0,0,0,0}

N-1 ﬂ-ﬁnk
X(k)=> x(n)e k=0to N-1
n=0

7 .2nn

X(k)=Yx(ne " k=0to7

n=0
X(@0)=4
X(1)=1-j2.414
X(@2)=0
X(3)=1-j0.414
X4)=0
X(5)=1+j0.414
X(6)=0
X(7)=1+j2.414
X(k) = {4,1-j2.414,0,1-j0.414,0,1 +j0.414,0, 1 + j2.414}
Given, x;(n) ={1,0,0,0,0,1,1,1}

x1(n) = x((n + 3))s

—jgmk

From circular shift in time domain property DFT[x((n—m)), ]1=¢ N X(k)

DFT((n + 3)) )= X(K) = X, (K)
X1(0) = X(0) = 4

.3n
X,(1)=X(1)e ¢ =1+ j2.413

(2)=x(2)e'z =0
( 91

(3)=X(3)e"* =1+ j0.414

( .15 -
(

21n
X,(7)=X(7)e ¢ =1-j2.413
Xy(K) = {4, 1 +j2.413,0, 1 + j0.414, 0, 1 - j0.414, 0, 1-j2.413}
Given x»(n)=4{0,0,1,1,1,1,0,0}
.21

X2(n) = X((N-2)) 4
From circular shift in time domain property DFT[x((n —m)), 1= e_'ﬁmkx(k)

X, (k)=e 2 X(K)
X,(0) = X(0) = 4

X,(1)=X(L)e 2 =—2.414— |
X5(2) = 0

an
Xo(3) = X(3) .6 2 =0.4141 +j
X(4) = 0
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5
X,(5)=X(5)e 2 =0.414—
X5(6) = 0

In
X,(7)=X(7)e 2 =—2.414 +j
Xo(K) = {4, ~2.414 —j, 0,0.414 +, 0, 0.414 —j, 0, —2.414 + j}

02. (c)
Sol:  Given specifications
K =120pA/V? V=04V
K}, =60uA/V?  Vyp=-04V
Gain, A=80dB
GBW =50 MHz
SR =20 V/uS
A=0.05V"!
L=1pum

We know that aspect ratio of MOSFET = %

let us first choose the value of compensation capacitor Cc = 2 PF

We shall bias the second stage at five times the trial current of differential stage.
Using the slew rate (SR). Let us calculate Is

|, =SRxCJ =20x10°x2x 10"

s = 40 pA
Therefore,
L=1L=1=1, =IE5=ZOHA

The current in the output stage can be calculated as[ls = I7 = 5Is]
ls = I; = 5 x 40 = 200uA
Using GBW, we can calculate gy and gmg as
|gm1 = 0Om2 = GBW x C¢ |
=21 x50 x 10°x 2 x 10 *?
Om1 = Om2 = 628ps

(%} can be calculated from
2

f w
Om2 = 2K:rl1 (_j I
2 L , 2

628x10_6=\/2x120x10_6(%] x20x107°
2

Aspect ratio of M; & My, (ﬂj =82 = (ﬂ}
L/, L),

Let us no calculate output resistance of M, and M, as
1 1

Al,  0.05x20x10°°
- - 6
las2 = lgss = 10°Q2
— 6
I4s2 || rgsa = 0.5 x 10°Q2
| ACE Engineering Academ Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Pama | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad

rdsZ = rds4 =




[ 2]

PR ACE
V7. Engineering Academy :9: Electronics & Telecommunication Engineering
Similarly,
1 5
M =l =—— =10
ds6 ds7 7\4|6

Mo || sy =0.5x10°Q
Let us now calculate gmg as

A = gml(rdsz ” rds4)><(~:1m6(rd56 ” rds7)
10,000 = 628 x 0.5 x 10° x gmg x 0.5 x 10°
Ome = 637us

(%) can be calculated as
6

W
9,6 = 2K1(—j 1
6 dun . 6

637 x10°° :\/2><60><106 x(%) x 2001075

6
(ﬂ} 17
L 6

But the geometry of M3 and My has to be in the current ratio with Mg as

s
(L)
o (L)

200p 17

M

. . . W . . .
Finally, let us assume that as nmos bias transistor of - 4 is available with as current of 10pA.

This will give the %of Ms and M7 as 16 & 80 respectively.

Hence the aspect ratio of the MOS transistor are given by

W)  82um W)  82um
L) m L), tum
W)Y 1.7um W) 1.7um
L) wm (L), Lum
W) 16pm W)  17um
LJ; lam L)y lam
W13 80um

L), 1um

In order to satisfy the given specifications of two stage op amp using CMOS, the above aspect
ratios are maintained during fabrication process.
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03. (a)
Sol:  The closed loop transfer function,
C(s) _ G(s)
R(s) 1+G(s)
. 10
Given that, G(s) =
s(s+2)
10
~ C(s) _ s(s+2) _ 10 _ 10 0
"RE) 4, 10 s(s+2)+10 s*+2s+10
s(s+2)

The values of damping ratio & and natural frequency of oscillation , are obtained by comparing
the system transfer with standard form of second order transfer function.

Standard form of second order system &) _ 0, 2
R(s) s +2lw s+’

On comparing equation (1) & (2) we get,

o’ =10
o, = V10 =3.16rad/sec
20w, =2
= 2 I N 0.316
20,  3.162
[ / 2

0=tan" ——— ¥1-0316° =1.249rad

g 0316
®, =0, /1-* =3.16+/1-0.316% = 3rad / sec
Rise Time, t, = m0_m-1289 ) 63sec

OF 3

ty = 0.63 sec
Percentage overshoot,

—&n -0.316n

%M, = e %100 = 091 %100 = 0.3512x100 = 35.12%

Peakovershoot = 3

32 x12 units = 4.2144 units
Peak overshoot = 4.2144 units

Peak time,tp _r_T =1.047 sec
o, 3
t, = 1.047 sec
) 1 1
Time constant, T = = =1sec

o, 0.316x3.162
-.For 5% error, settling time, t, =3T =3sec
For 2% error, settling time, t, =4T =4sec

Result
Rise time, t, =0.63sec
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Percentage overshoot, %M =35.12%
Peak overshoot = 4.2144 units, (for a input of 12 units)
Peak time, t, =1.047sec
Settling time, t, = 3sec for5% error
= 4sec for 2% error

03. (b)

Sol: We will first find out from Routh’s array, the range of K for stability. Transfer function of system, i.e.
C(s) K(s+1)
R(s) s*+25°+2s* +(K+3)s+K

The characteristic equation is given by [s*+ 2s®+ 25+ (K + 3)s + K] = 0
Routh’s array can be written as

s 1 2 K

st 2 K+3 0

& % K
(1-K)(K+3)-4K

st 1-K 0

s? K

For stability, from s* row, we get >0 or K<1

Therefore, the system will be unstable for K = 6.

Also from s° row, K > 0 for stability.

From s* row,
1-K)(K+3)-4K

>0 for stability
1-K

Therefore,
[A-K)(K+3)-4K]>0
or, 3+K-3K-K*-4K>0
or, 3_6K_-K*>0
or, K?+6K-3<0
or,  (K-0.464)(K+6.464) <0
S K<0464 or K<-6.464

K cannot be less than 0. Therefore, second alternative is ruled out. Range of K for stability is 0 < K < 0.464.
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03. (¢)

Sol: Initial value theorem:

The initial value theorem enables us to calculate the initial value of a function x(t), i.e. x(0)
directly from its transform X(s) without the need for finding the inverse transform of X(s).
It states that

If x(t)«—>X(s)

then, Lt x(t)=x(0)= Lt sX(s)

S—0

Proof: Given, L[x(t)] = X(s)

we have, L[ } Td);t edt =sX(s)-x(0)
0

Taking limit s — oo on both sides, we get

L L[d);i )} L M d’;E) ‘S‘dt}z Lt [sX(s)— x(0)]

S—>0

ie.0= SI;ESX(S)_ x(0)
= x(0)= Lt sX(s)

x(0)= Lt x(t)= Lt sX(s)

S—>0

Final value Theorem
The final value theorem enables us to determine the final value of a function x(t), i.e. X(c0) directly

from its Laplace transform X(s) without the need for finding the inverse transform of X(s).
It states that

If x(t)«=—X(s)
then Lt X(t)=x(0) = Lt sX(s)

Proof: Given, L[x(t)] = X(s)

We have, L{ dx(t)} = T dx(t) edt =sX(s)—x(0")

dt | 4 dt

Taking the limit s — 0 on both sides, we obtain
d

] [2e |- foxe)-x(o |

| ;dgg it = Lifsx(s)-x(0)]

s—0
0

X = Ltlsx(s)-x(0°)]
ie. X(oo)—x(07)= S';E[SX(S)— x(07)
X(0) = S|;E sX(s)
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03. (d)
Sol:  The periodic waveform shown in Figure with period 2r is half of a sine wave with period 2.
. .27 .
Asinot =Asin—t=Asint ;o 0<t<nm
X(t): 27
0 ; n<t<2n
Now the fundamental period T = 2%
2t 2%
Fundamental frequency o, =—=—=1
T 2=

Let, t0=0,t0+T=T=2n

1 T 1 2n 1 T
a, :?jx(t)dt = 2—njx(t)dt = Z_R'[ASin tot
0 0 0

=A[— cost]y :ﬁ[— (COSTC—COSO)]:Z_A _A

2 21 2t W
A
a,=—
T

2 T 2 2n
a, = ?.([x(t)cos No,tdt = Z!x(t)cos nt dt

17, . ATt .
:—jAS|n tcosntdt =—Ism tcosntdt
TEO TCO

T

= %_Tf[sin(u n)t+sin(1—n)tjdt = A{— cos(L+n)t _ cos1- n)t}

21 1+n 1-n |,
_A[cos(u n)r—cos0 . cos(l1— n)n—coso}
2n 1+n 1-n

N

Foroddn, a, =— A {ﬂ+ l_1}:0

Z 1+n 1-n
Al-1-1 -1-1 Al -2 2 2A
Forevenn, a, =—— + =—— + =——
2| 1+n  1-n 2nln+1 n-1 n(n?-1)

Soa,=-— 22A (for even n)
nin —1;

21 s 2°F
b =?J’x(t)sm No,tdt = Z!x(t)sm nt dt

n
0

17 . ) AT . )
:—jAsmtsm nt dt :—J3|nt3|n nt dt
nO TCO

= Z_AT\E‘I. [cos(n —1)t —cos(n +1)t ot

T

A {sin(n ~1)t sin(n +l)t}

“2nl n-1 n+l |,
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This is zero for all values of n except forn =1
Forn=1, b, _A
27

Therefore, the Trigonometric Fourier series is:

x(t)=a, +ian cosne,t + b, sin ne,t
n=1

=a,+b,sint+> a, cosnt
n=1

—A+Asint—i 2A cosnt
T 2% n:evenninz—li

04. (a)
Sol:
(i) Root locus diagram:
Root loci diagram (RLD) is the graphical method of analyzing and designing a system
Root Locus Diagram (RLD) is a plot of loci of roots of the characteristic equation while gain ‘K’
is varied from O to oo.

K(s+ 2)
s(s+P)(+P,)

v

(if)
(A) Number of root locus branches =2(P>Z) P=2,Z2=1
Number of AsymptotesN =P —Z=1

21 +1)180°
Angle of Asymptotes = % 1=0
0
_(2(0)+1p80° _ o0
Here, only one asymptote is present, therefore centroid is not required.
Break Point:
CEis 1+ KG,(s)H,(s)=0
K = et S
G, (8)H,(s)
s+4
G,(s)H,(s) =
1(SH, () 61

K _df -1 =0
ds ds|{G,(s)H,(5))
1(_MJ20

ds s+4
(s+4)(2s+1)—(s* +s)(1) _ 0
(s+4)? B
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s’+8s+4=0s=-0.6ands=-7.4

(B) The system is critically damped when s = —0.6 and s = —7.4 ( roots are real and equal)
K= % =0.71 (at s=-0.6)

_ (7.4)(6.4)
34

For 0 <K< 0.71, 14< K <co roots are real and distinct . Therefore the system is over damped

K =14(at s=-7.4)

For K=0.71, K= 14, roots are real and equal .Therefore the system is critically damped.
For 0.71 < K < 14, roots are complex and distinct . Therefore the system is under damped.

04. (b)
1
Sol:  CLTF=
s’(s+a)s+b)+1
Open loop transfer function G(s) = _CLTFE
1-CLTF
1

G(s) = 1 - -
©) s2(s+a)(s+b)+1-1 = s?(s+a)(s+b)

G(s) has two poles at the origin, therefore type of the system is two.
1

Position error coefficient: k_, =Lim G(s) = Lim =
» =LIpGE) =L s?(s+a)s+h))
Velocity error coefficient: k, = LimsG(s) = Lim - 0
550 -0 s(s+a)s+h)
Acceleration error coefficient: K, = Lims*G(s)= Lim——~+ =1
550 =0 (s+a)s+b) ab
. A 2
For input 2u(t): ex= =——=0
PUL2U(D: e = =1

For input 4t° u(t): e =

Forinputtu(t): esx=
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Rl gl

K

(ii) The overall Transfer function is given by $& - S6T+D ___ K/T

R(s) K 2 1 K
{1+S(ST+1).1} (s +TS+TJ

The characteristic equation is s? +%s +$ =0

=JK/T and 20w, =1/T

11 1 1 1
T 20, T 2JKIT 2JKT

C=

Let K, be the forward path gain when M, = 60% and the corresponding damping ratio be ;.

G
since, M, =e " x100%

G

. 60=e g %100

_CJT lo
g.(e)
NS

g, =0.158
Let K, be the forward path gain when M, =20% and the corresponding damping ratio be C,.

or log.(0.6) =—

_ Gym
Since M,, =e " x100%

_ Gom
- 20=e "% %100

From the above relation the value of ¢, can be calculated as {, =0.447

Assuming time constant T to be constant

1 1 1 1
g, ==. and C,=—.
2 KT 2 K, T
g 1 2K, T
g, 2 J 1
Hence, —= O 158 = l.
0 447 8
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04. (c)

Sol:

(i) Given,x(t)=e

The Fourier transform of the given signal is:

—(,02 0

X(Q)) _ Fliefatz ]: Teat2 e lotdt — Te(at2+jwt)dt —eg 4 J‘e—(tﬁ +ior2va)f dt

Q)]
Let, p=tia +21W
" dp=\/5dt
i
w X(w)= 7 :[Oe“’ dp

= e_j;a = { Ioepzdp - \/;}

— Ee—m2/4a
Va
ey T _.2 a2 T _ 2
F[e at ]: Ze o /4a or e at FT Ze o /4a
Va Va

(i) Given, Gaussian modulated signal x(t)=e* cosw,t

e [%J
)=o) B

By using frequency shifting property |i.e. e 'x(t)}«—"— X(w -+, )].

We have,

F(efatzejmct): F(efat2 )

O=0—0

and F(e‘atze""”ct): F(e‘atz)

O=0+0,

1 2 .
X((D)=E|: ge—(m—mc) /4a _}_\/%e—(ﬁﬁrwc) /4a}
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05. ()

1

Sol:  G(s) H(s) = S+ D)

Let the G¢ (S) = Kp + skgq
K, +skyq
Hence, G(s) H(s) G¢(s) = —%

s(s+1)
At o = 2 rad/sec, Phase margin = 40°, hence
G(j2) H(j2) G. (j2) = 1 (180° — 40°)
6(12) H(2) G (1) = —- 12
T+ i2)

2k,

Hence, ~140° = -90° —tan '2 + tan* ¢

p

or, —140° = —90° —63.434° + tan 2kkd

or 2K,

=0.2388 - (1)

p

G(j2) H(j2) G¢ (j —(k"+j2k")—1
| (J) (J) Coz)l—m—
ki +(2k, )

2%x2.236

or, k2 +(2k, )’ =4.472

2
Ky 1{2}1‘”} SNy o J— ()

From (1) and (2), we get

Kov1+0.2388% = 4.472

Therefore,

Kp =4.349
Putting this value in (1) we get
Kq=0.519

Controller transfer function
Ge(s)=kp+kss  =4.349 +0.519s
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05. (b)
Sol: m-C__GC
R 1+GH
Sensitivity of closed loop transfer function with respect to changes in H can be given by,
m OMH
Sy =——
oH M

[a( & Y]|H
_{E(HGHHV
H
G

) Lllccasﬁ i } ()

1+GH

M _ _GH
" 14 GH

Given data
G =500,0G =10

% change in G :%xloo =2%

% change in M =0.2%

Sensitivity of closed loop TF with respect to ‘G’ can be given by,
m _%of changein M 1

" 9 ofchangein G 1+ GH

02% 1
2%  1+500H
1+500H =10
H=18x10"
05. (c)
Sol:  Open loop transfer function
G(s) H() = K(s—3)s-5)
(s+1)s+2)

To find break in (or) break away points
1+KG(s)H(s)=0

(s+1)(s+2) + K (s-3)(s-5) =0
- (S + 1)(5 + 2)

(s—3)s-5)

(s> ~85+15)25+3)— (s + 35+ 2)(25 - 8)
(s —8s+15f
= (s°-85+15)(25+3) — (s*+35+12)(25-8) = 0
= (25° —165% + 30s + 3s% — 24s + 45) — (2s° + 6% + 4s) — 8s” —24s5 — 16
— 115~ 265-61=0
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By solving,
s=3.81and -1.45
break points are 3.81 and —1.45

Root locus Img

/ Real

s =-1.45 lies on root locus and it is break away point.

s = 3.81 lies on root locus and as it is between two zeros and it is break in point.

As root locus start from open loop pole

(k = 0) and it will end at it’s open loop zero (k = o).

we know that the root locus is the path traced by the roots with respect to variation of gain 'k’, the
gain at break away point is less than that of break in point.

05. (d)

Sol:  Statement of duality property is
If x(t)«">X(w)
then X(t)«=— 27x(- )

Proof: By definition,
Inverse Fourier transform is given by x(t):2i [X(@)k"do
T

= 2nx(t) = TX(co)ejmtd(o
Replace t w;h “t

or 2x(~t)= [ X(wkdo
Interchang{:g t and o, we have
2nx(- )= [X(tedt = FT[X(1]

- FIX(®)] = 27 X(—o)
i.e, X(t)«">2mx(- o)

For even functions,

X(—®) = X(w)
© X(t) " 2nx()
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<

05. (e)
Sol:  The given differential equation is:

d;i’gt)+4d3(;5t)+3y(t):d)(;—gt)+2x(t)

Taking Laplace transform on both sides, we get
[s*Y () — sy(0) — Y'(0)] + 4 [SY () — Y(0)] + 3Y(S) = [sX(5) - X(0)] + 2X(s)

Neglecting the initial conditions, we have
S2Y(s) + 4sY(s) + 3Y(s) = SX(s) + 2X(5)
ie. (S°+4s+3)Y(s)=(s+2)X(s)

) s S+2 S)— S+2 s
- Y6) X6)=1 1X6)

TP 14s+3 s+1)s+3

Given, x(t)=e'u(t)

X(s)=
. Ss+2 1)  s+2
Y6)- (s+1)(5+3)(8+1j (5+1f(s+3)

Taking partial fractions, we get

Y(S): sS+2 _ A + B N C
(s+1°(s+3) (s+1)° s+1 s+3

1/2  1/4 1/4
Y(s)= -
© (s+1) Ts4l s+3

Taking inverse Laplace transform on both sides, we get the response

y(t)= (%tet +2e —%e“}u(t)

05. (f)
Sol:  There are mainly two types of exposure techniques:
1. Shadow printing
a) contact printing
b) proximity printing

2. Projection printing

In the shadow printing, the wafer and mask are either in direct contact or separated by a small
gap. But in projection printing, the wafer and the mask are separated by a large distance, typically
few centimetres away. Shadow printing again of two types: contact and proximity printing.

In contact printing, the mask and the wafer are in direct contact, whereas in proximity printing the
mask and the wafer are separated by a small gap.
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Light source
S A
/ \ Y1\
A S—— z \
Mask —[ N ] l l
: | I
photoresist —
SiO, Sio,
wafer wafer
Fig: proximity printing Fig: contact printing
/TN

- AN
N
N\ /
— .
A N\

1 l

Sio,

wafer

Fig: projection printing

In shadow printing, the minimum feature size that can be patterned depends on the wavelength (1)
of the light used for the exposure and the gap (g) between the mark and wafer. The minimum

feature size is called critical dimension (CD)

CD =4/Ag

For projection printing, the resolution of the projection system is given by
£y =Kyt
Where K; - constant
(typically 0.6)
NA - Numerical aperture.
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06. (a)
Sol:
(i) (A) Given T.F = 2
S(3s+2)
11

By applying Inverse Laplace Transform on both sides, we get

Impulse response, c(t) = L[TF] = L™ {l_#}

S (S+2/3)
c(t) =(1—e_§tJu(t)

Impulse response:
C(t)

1 ______________ _————

Pole — Zero plot:
Img

'y

> S > real

3

The given system is bounded for any bounded input. Therefore it is stable.

6s

(B) Given T.F. = m

The given transfer function can be written as

-d{ 3
et 2

If x () <=1 X(s) then

LT — d
tx(t) <—>E X(s)
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3
c®) =L [TF=L"|gs|lsZ+9

By applying Inverse Laplace TranTorm on both sides, we get Impulse Response,

L gl 3 o
c(t) = t sin3t u(t) [ L {824_9}—3"]3'[ u(t)}

Impulse Response:
c(t)

» Real

_3J

The given system is unbounded ast — o. Therefore, it is unstable.

(ii) PID controller will have transfer function
Ge(s) = Kp + ﬁ+ Kps
S

The combination of proportional control action, integral action and derivative control action is
called PID control action

Proportional controller stabilizes the gain but produces a steady state error. The integral controller
reduces (or) eliminates the steady state error. The derivative controller reduces the rate of change
of error.

The derivative control acts on rate of change of error and not on the actual error signal. The
derivative control action is effective only during transient periods, so it doesn’t produce corrective
measures for only constant error. Hence derivative controller is never used alone.

(iii) (A) Effect of phase lead network: (Any 3 points)

BW increases, rise time and setting time decreases, transient response is improved (faster)
Steady state response is not affected.

Improves the stability i.e gain and phase margins are improved

M;, decreases

Noise is introduced
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Effect of phase lag network: (Any 3 points)

Steady state response is improved

oge 1S reduced, BW decreases

Rise time increases, transient response becomes sluggish /slower
Signal to noise ratio is improved

Improves the value of zeta, phase and gain margins are improved
M; decreases

(B) Phase lead compensation increases bandwidth as rise time is decreased. In phase lead
controller, a zero is at right side of pole, to the forward path transfer function. The general
effect is to add more damping to the closed loop system. The rise time, setting times are
reduced. So, given statement is wrong

06. (b)
Sol:
(1) Nyquist stability criteria (NSC):

It states that (-1, jO) critical point should be encircled (in ACW) as many number of times as the
number of poles of G(s) H(s) in the right half of s - plane by the Nyquist plot, if the Nyquist
contour is defined in the clock wise direction
N=P-Z
Here,
N = Number of encirclements of (-1, jO)
critical point by the Nyquist plot
P = Number of right hand open loop poles
(or) No.of right half of s — plane poles of
F(s) and F(s) =1 + G(s) H(s)
Z = Number of right half of s - plane poles of CLTF (or) number of right half of
s - plane zeros of F(s)
Hence, z = 0 = stable system. i.e. N = P is called the Nyquist stability criteria

(i) Mapping of a Nyquist contour into G(s) H(s) plane is a Nyquist plot

4 Imaginary Nyquist contour
joo c, s-plane
Cy
o » Real
AC3
—joo

— Mapping of section C;, i.e positive imaginary axis substitute s = jo, 0 < ® <o

: N (s o’ +1
Gle)H (0e) = Yo 2) K\/(@2 +0.25)(0’ +4)

Ztanto-|tant-2+180 - tant2
05 2

o =0— KZ-180°

® = wpc=0.707 — 0.67 K £-180°

® =0 — 0£-90°

Point of intersection of the plot with respect to negative real axis
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Z G(jo) H((joo) = —180° at » = mpc
pc a)pc _ o
~180° +tan T e+ tant T —tan ! g - 1O

@,

b _pc
tanTope+tan T, =tan g
1 O
o, .
N 22 _ P
1— ® pc 0.5
2
=15=2- o
Imaginary
K/\ONK ‘ > Real
P AN/ =

=  opc= /0.5 0pc=0.707

IG (j@pc) H (j@pc)| = POI
Ko +1
(0%, +0.25)w? +4)

= POl =0.67 K

— Mapping of section C;, of Nyquist contour i.e. radius ‘R’ semi circle.

Substitute S = Lt R.e 90> 0> -90°

. ) io
G(R.6°) H(R.&") = .QK(Re +1.)9 ~0
(Re’’+0.5)Re "~ 2)
It maps to the origin

Img

s

G(s)H(s) plane

——¢—— real

— Mapping of section C3 of Nyquist contour i.e. negative real axis

Substitute s = jo, — 0 < ® <0

It is the image of the section C; and it is drawn such that the Nquist plot symmetrical w.r.t. real
axis.

Imaginary
K _o.em/(\'

(020—\</ pre=ye— > Real

Combining all the above three sections the Nyquist plot is drawn below.
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cc
S

Imaginary
G(s) H(s) plane

< > Real
\/OGW‘

Ol =a=0.67TK=0.67 x 1.25=0.8375

P-2Z,a=0.8375

P-N; N=-1,P=1

1-(-1) =2

umber of RHP = 2 .. unstable
Imaginary

)

Z NN Z

_1W<Q\I G(s) H(s) plane

> Real
'\/\Oﬁ-/‘
N = -1

.. For stability 0.67 K> 1
1
>
0.67
K>15
.. Stable for K >1.5

06. (c)
© 0 2

Sol:  Energy of the signal, E = [|x(t)’dt = {J'(t - 2fdt+[(2- t)zdt}
—0 0

-2

_ T(t2 — 4t + 4)it +i(4+ t? — 4t kit
) 0

3 2 Q 3 272
= t——4L+4t + 4t+t——Ai
3 2 > 3 2 0

64 .
=— joules
3

.
Power of the signal, P = Lt 1 j|x(t)|2dt
T-o 2T e

Tow
-2

ST el
50 2T| 3

Since energy is finite and power is zero, it is an energy signal.
The given signal is a non-periodic finite duration signal. So it has finite energy and zero average

power. So it is an energy signal.
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06. (d)
Sol:  X(z z
(0] =
(z-2)z-1)
X(z) _ z° _A B C
z  (z-2)z-1f z-2 z-1 (z-1)
Xz)_ 4 3 1
z  z-2 z-1 (z-1)
z z z
X(z)=4—"-3-° -
(2)=4-= z-1 (z-1f
Apply IZT.

Then, x(n) = 4(2)" u(n) — 3u(n) — n u(n)

07. (a)
sol: — o IHE™)|
(i) Given specifications of digital filter are A
1 . 0.707 1
1+E?
1
=0.2 0.707
V1422 02
T 3n '
®, =7, O =—
2 4 0 >0

Step 1: Convert digital filter specifications to analog filter specifications

! =0.707
\1+E?
! =0.2
1+ )

Q, :Etan i)
T 2

Q, :ztan[&)
T 2

Step 2: Design normalized analog low pass filter
0, tan(w,/2)

" w3
P tan| >
2
A
N> LS]
lo Q
g Q,
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A=4.898, £=1
N > 1.803

Round off to next higher integer. So, N =2

Q 2 0
Q =~ =Q,=—tan| —*|=2rad/s
(&) T2

The transfer function of N = 2 order with Q. = 1 rad/sec

HS)=— —
) s +4/25+1

Step 3: Convert normalized analog low pass filter to un-normalized analog low pass filter using

analog to analog frequency transformation.

H, (8)=H(s)l; o0,

H,() .

T $21+28285+4

Step 4: Convert above analog filter to digital filter using analog to digital frequency transformation i.e.,

bilinear transformation

Using bilinear Transformation H(z)=H,_ (s Z{H,ﬂ
S—c 1

s
T| 1+z™

-1
H(z) = 0.2929[1+ 7 _1]2
1+0.1716z

(ii)
Butterworth filter Chebyshev filter

(1) The magnitude response of this filter | (1) The magnitude response of this filter
decreases monotonically as the frequency exhibits ripples in PB (or) SB according
Q increases form 0 to o to the type

(2) The transition band is more in butterworth | (2) The transition band is less in chebyshev
filter when compare to chebyshev filter. filter when compare to butterworth

filter.

(3) Poles of this filter mapped onto circle in | (3) Poles of this filter maps on to ellipse in
s-plane. s-plane

(4) For the same specifications the number of poles in butterworth filter are more compared
to chebyshev filter i.e order of chebyshev filter is less compared to butterworth. It is the
greatest advantage of chebyshev filter because less number of components will be
required to construct the filter.
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07. (b)
Sol:
(i) The given block diagram is

v

R(s) 2 +1

S s ] C(s)

Step I: Cascade the two series blocks
o — [:+2)5)
(s) S s — C(s)

Step I1: Summing the overall parallel paths

R(s) R
— +-+1
s s

- Transfer function ®=%+1+1
R(s) s* s

(i)

The No. of forward paths = 3

A

_ gzéMKAK _ MA +MLA, + MA,
R A A

Forward path gains,
M1261G2G3Ge Alzl 0=1
M2:G1GzG4Ge A2:1—0:l
M3:Gl GzG5G6 A3:1—0 1

Individual loops,
L]_ - - Gl H]_
L2:— G1 GngHz
L3:— G1 GzG4H2
L4= — Gl GzG5H2

Non — touching loops = None

A=1- (L1 + Lo+ L3+ L4)

C_ G,G,G,G, +G,G,G,G, +G,G,G.G,

"R 1+G,H, +G,G,G,H, +G,G,G,H, +G,G,G.H,
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07. (c)
Sol:
(i)
Verification Testing
1. Verifies correctness of design 1. Verifies  correctness  of
manufactured hardware
2. Performed Dby simulation, 2. Two - Part process
hardware emulation or formal i) Test generation
methods i) Test application
3. Performed once prior to| 3. Performed on every
manufacturing manufactured device
4. Responsible for quality of | 4 Responsible for quality of
design devices.
(if)
FPGA ASIC
1. It is purchased from the 1. Made to customer
vendor as a standard part specification by the vendor
and then programmed by the
user
2. No production setup costs 2. high production setup cost
3. Fast turnaround time 3. Slow turnaround time (often
at least 6 weeks)
4. Relatively high per unit cost 4. Lower per unit cost but good
and low capability per chip for high volume production
5. Design requires mostly 5. Ees'glnd ofter} rﬁqu!resl
writing HDL code may be Inowe ?e i or p_dy3|c'?
in VHDL or verilog. Izé:yout of silicon inside the
08. (a)
Sol:  Here the impulse response and input are:

h)=e?u@t)=e? t>0

and x(t) = e " [u(t)-ut-2)] =e™* 0<t<?2

The output of the circuit y(t) can be obtained by convolution of x(t) and h(t).

o0

y(t)=x(t)*h(t)= [x(ch(t-r)d

—00

Writing x(t) and h(t) in terms of t, we have
x(t)=e™ 0<1<2

— 2T
and h(t)=e“" 1>0
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Figure shows the plots of x(t), h(t) and h(-t) w.r.t. ‘t’.

X(t)
1 e%r
0 2 :
h(z)
1
e—21:
0 T
h(-z)
1
0 1
h(t-7)
1
0t .

The plots of x(t) and h(t — t) drawn on the same time axis are shown in Figure for t < 0. The plots
do not overlap.

y(t)=0 (fort<0)

1
h(t=t) X

v

t 0 2 T
Figure. Plots of x(t) and h(t—t) fort< 0

ForO<t<2
Figure shows the plots of x(t) and h(t — t) for 0 <t < 2 drawn on the same time axis.
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Observe that there is an overlap between x(t) and h(t—t) as shown by the shaded area only for 0 to t.

1 x(1)

h(t-t)

0 t 2 T
Figure. Plots of x(t) and h(t—t) when there is an overlap For0 <t <2

We can write the convolution as:

y()= [(Oh(t—)e+ [x j nft - e+ [ x(cO)e

—00

x(th(t—)dt
(e—41: Xe—z(t—r)b .

O+ O

—2t

—ZIdT

i
i

..y(t)_2 ’2‘(1 e*Zt) (for0<t<2)

Fort>2

Now, consider the case t > 2. For t > 2, the plots of x(t) and h(t — 1) drawn on the same time axis
are shown in Figure. In this figure, observe that x(t) and

h(t — t) overlap only for 0 <t < 2 as shown by the shaded area.

X(x) h(t-7) 1

0 2 t T
Figure. Plots of x(t), and h(t-z) for t > 2

Hence, we can write the convolution equation as:

y(t)= [(O)<h(t— <) + [ x(Dh(t <) + [ (O)h(t - <)

:_e*”(l—e*“) fort>2
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Thus, we obtained the convolution as follows:

0 ;  fort<O
y(t)={Z{l-e?f?; forO<t<2

—(1—e‘4 2t fort>2

NN

This function is plotted in Figure.
y(0)

0 2
Figure. Plot of y(t)

~ ¥

Att = 2, the value of y(t):%(1—e-4 4 =0.009

In above figure we observe that y(t) increases from t = 0 to t = 2. It has the maximum value at
t = 2. The y(t) decays exponentially.

08. (b)
Sol:
(i) Given that,
M, =30%=0.3 and t;=0.4sec Ao
—n (™ =28.57
We know that, %M, = eV x100
—n
2 0
03= ¢ by
19 —__tm : ..
) - CZ o, =16.94 IEad/sec i540 > o
-C0,=10 | -
(=035 v
Area for root to lie

¢ =cos*(¢)=cos(0.35)=69°
If M, =10% =0.1, (=059

¢ =cos*(¢)=cos (059 )=53.8°

Settling time t (For 2% toleranceband) = 4

Co,
£=035: o, :L:Z&SY rad/sec
0.35x0.4
£=059: o, - % _16.94 radisec
0.59x0.4

| ACE Engineering Academ Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Pama | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad




[ 2]

PR ACE
Vgl ;. Engineering Academy :85: Electronics & Telecommunication Engineering
iy cE=1+ — K6+D)

s*+as’+25+b
s* + as? + (K+2)s + (K+b) =0

SE K+ b

Given,

o, =3

= s'row=0
s?row is A.E
a(K+2)—(K+b)=0

_ K+b
a=
K+2

AE=as’+K+b=0

= (K+bjsz+K+b:O
K+2

(K+b)( s’ +1j:o

K+2
S+K+2=0
s==j(K+2)
on= VK+2=3

K=7
a_K+b_7+b
K+2 9
S.9a—b=7
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08. (c)
Sol:
(1) External Counter
1interruptl 1 Input 1
Interrupts 4K 128 Timer 1
control FLASH RAM Timer 0
CPU K
Serial port
Oscillator Bus 4 1/0 port
control P l T
L“:HJ ﬂ H H [I Txp Rxp
Po Py P, Ps
Architecture of 8051 microcontroller
(i)

(1) Immediate addressing mode: where data is available in the instruction it self or the operand
is specified in the instruction along with the op code.
Ex: ADD A, #70
A=A+ 70 (decimal)

(2) Direct addressing mode: In this mode the direct address of memory location is provided in
instruction to fetch the operand. Only internal RAM and SFR's address can be used in this type
of instruction.

Ex: MOV A, 80H
Contents of RAM address 80H is copied into accumulator

(3) Reqister AM: Here the operand is contained in the specific register of microcontroller. The
user must provide from where the operand/ data need to be fetched. The permitted registers
are A, R0O-R7 of each register bank
Ex: MOV A, RO

Content of RO register copied into accumulator.

(4) Register_indirect AM: Here the address of memory location is indirectly Provided by a
register. The '@’ sign indicates that the register holds the address of memory location.
Ex: MOV A, @ RO
Copy the content of memory location whose address is present in RO register.

(5) Indexed addressing mode: the addressing mode is basically used for accessing data from
look up table. Here the address of memory is indexed that is added to form the actual address
of memory
Ex: MOVC A, @ A+ DPTR

Here 'C' means code, content of A is added with content of DPTR and the result is address of

memory location from where the data is copied to A register.

| ACE Engineering Academ Hydembad|Delhi|Bhopal|Pune|Bhubaneswar|Lucknow|Pa1na|Bengaluru|Chennai|V'1jayawada|V'lzag|Tirupaﬁ|Kukatpa]ly|Kolkam|Ahmedabad|




	MAINS TEST ACE EC COVER
	test2
	test2 solution

