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Attempt any four questions out of following five questions. All Que carry equal marks.

Q.1  What is control system? Write difference between open loop & Close loop Control
system with Example and Diagram.

comnected together for the purpose of contralling the response of the system. So. control
is an essential part of the system and helps in obtaining the specified value of output from
the system. On the other hand control is that part of system which enables the system
to obtain the desired responsc. Combining both of them {control and system) and con-
necting between input and output is called control system and study of control system in
engineering field is termed as Control System Engincering. For example, heat produced
by the furnace depends on the flow of fuel. In this system, subsystcm called fuel valve
and its actuators move by which heat outputs from the furnace can be controlled to
regulate the room temperature. Figure 1.2 shows the simplest form of contrel system to
produce an output or response for a given input or excitation.

OQutput
(Response)
Figure 1.2 : Block diagram of a control system

For example, assume an automobile speed control system as shown in figure 1.3 is on
a highway where the speed limit is 65 km/hr, The driver’s control system acts as follows:

1. Actual speed is detected by the eye that observes the speedometer.
2. The brain assesses this speed in comparison with the desired speed.

Input
(Excitation)

If the brain judges the speed is too fast, it directs the foet to case up on the
accelerator and the speed is too slow then it direct the foot to make pressure on
break.

4. Action is converged by the nerves in accordance to achive desired speed.

[

)
2)
Speedometer

Figure 1.3 : Block diagram of automobile speed control system




Q.2 Explain Force-Voltage Analogy.

[ ——

Force-Voltage Analogy and Torque-Voltage Analogy:
Consider a series R-L-C circuit as shown in figure 2.9.

Figure 2.9 Series R-L-C circuit
Applying Kirchoff’s voltage law.

v=m+Lgt'L+"chidt

In terms of charge, equation becomes [ie. i = dg/dt]
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Now, consider a mechanical system as shown in figure 2.7 and for that system equat;
of motion is given by equation (2.1) as under o

2
— X dx
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If we compare a mechanical translational s i i ies ci
: ystem with an clectrical series circuit g

by equation (2.3) we find similarity between them. They are therefore called ana[gglm
;}':tcnw tl)r We can say that behaviour of the mechanical system shown in figure 2 ?Eous
appcomr;i)::ly determined by simple R-L-C electrical circuit of figure 2.9 by rnl,akcj:;

rop conversions of physical quantities as listed in the table,
Hmtbefollovﬁnganalogiacanbedmwn:
1. Applied fflrce F is analogous to applied voltage V,
2 Mass M is analogous to inductance 1.
3. Coefficicnt of vi cti i I
" Vviscous friction B ig analogous to resistance R,
4. pnngconstautKisanalosoustu
5. Displacement x is analogoys to electri
Sinilrly, if v - ¢ charge qQ.
senes circuit (figure 2.9), we also ﬁndmanalolmalw bsmymﬁ (Bgure 2.8)
- BIVen in table 2.2 hejoyy . een them. Both

reciprocal of capacitance L
o

with an electrical
the analogies arc

ANS

» _

writes the advantage and disadvantage of close loop control system .Drive an expression
for close loop gain.

- 1.7

.g UETION

now iMPOFtant to nofe that fundamental differcnce between an opes loop ‘fwtm!
and closed laop control system is that of feedback action. S, feedback is that

closed-loup cantrol system which allows the output 1o be compared with the
the system so that the appropriate control action may be formed as a function
input variahle,
other hand, feedback is the output of the system which is appropriarehy and

returned o0 modify the input in order to obtain desired output from the

1 MF m LIS} y
rould ideally satisfy the following requiremonts ©

In this case, controlled
‘agceleration ctg.






Q.4  Simplify the Block diagram given below and obtain the transfer function?

S5 i +
)w—>‘ (i I —
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+

Figure
ANS

Example 10. Find the transfer function of the block diagram shown in figure below,

Solution:




Cls)}
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ock DIAGRAM REPRESENTATION |— | 3 J

GZ(GI+GS)

R(s) 1+G+H, G+G;H Hy(G, +Gy) C(3;

‘(@ - G2(Gl + G’a:l
R(s) 1+G,+H,G,y(I+H; G, +H,Gy) Ans.

The signal flow graph of a system is shown in figure .find the transfer function?



I Cis)

o—
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ANS
-
Fa=G3GisGy
F3 = GQGIGT
F4 = G3GsGs
Fs=GyG(-H2)GsGs = - G1G2GGsHy
F6=G3Gg{—H1 }G] G? = - G[GjG‘;GgHI
Individual loops

Ly = Gy(-Hp) = - GyH,;

Li2=Gs(-H) = - GsHy

Li3=(-H))G1(-H;)Gg = H;H,G;Gg g
Two non—touching loops

. NT; = (-GgH1)(-GsH3) = G,4GsH,H,
Forward path F; does not touch L) loop and “forward path F5 does not touch L loop
But all other paths touch both the loops. Therefore,
Ar=1+GsH;, A =1+ GyH,
M=M =4 =1
A=1+ GsH + GsH,; - H{H,G,Gg + G4GsHHz

1 = 9294960+ G5H)) + G3G5Gy 1+ G4Hy) +G26167
F. 1+ G4l +GsH, ~HHyG,Gg + G 4G 5HHa

. G3FTSG'6.:EE2GGG&I'IZ —'GngGj'Gng_ Ans
1+G4H) +GsHy —HHyG Gy + G 4G sH Hy
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Attempt any four questions out of following five questions

Q.1 Design Digital PAM formats (line coding) for given data.
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Q.2 Explain Base-Band and pass-Band transmission in details.

Ans. Communication systems can be classified into two groups depending on the
range of frequencies they use to transmit information. These communication
systems are classified into BASEBAND or PASSBAND system.

Baseband transmission sends the information signal as it is without modulation
(without frequency shifting) while passband transmission shifts the signal to be
transmitted in frequency to a higher frequency and then transmits it, where at the
receiver the signal is shifted back to its original frequency. Almost all sources of
information generate baseband signals.

Baseband signals are those that have frequencies relatively close to zero such as
the human voice (20 Hz — 5 kHz) and the video signal from a TV camera (0 Hz —
5.5 MHz). The telephone system used for homes and offices, for example, may
transmit the baseband audio signal as it is when the call is local (from your home
to your neighbor’s home). However, when the telephone call is a long—distance
call that is transmitted via microwave or satellite links, the baseband audio signal
becomes unsuitable for transmission and the communication system becomes a
passband system.

Similarly, transmitting the video signal from your camera to your TV using a wire
represents a baseband communication while transmitting that video signal via
satellites passband transmission. Therefore, baseband transmission, which is easier
than passband transmission, is usually used when communicating over wires, while
over—the—air transmission requires passband transmission. Notice that even over
wires, the transmission may be passband transmission in specific applications.

Baseband signals are transmitted without modulation, that is, without any shift in
the range of frequencies of the signal, and are low frequency - contained within the
“base” band of frequencies from close to 0 hertz up to a higher cut-off frequency or
maximum bandwidth.

Baseband can be synonymous with lowpass or non-modulated, and is differentiated
from passband, bandpass, carrier-modulated, intermediate frequency, or radio
frequency (RF).

A passband is in contrast to baseband, whatsoever the range of frequencies or
wavelengths can “pass” through a filter. For example, a radio receiver contains a
bandpass filter to select the frequency of the desired radio signal out of all the radio
waves by its antenna. Hence the passband of a receiver is the range of frequencies
it can receive.



Q.3 A DMS emits 4 messages with probabilities 1/2, 1/4, 1/8, 1/8 respectively find following
parameter.

(a) Total amount of information (b) Entropy

(c)Information Rate d) Efficiency by Using Shannon fano code

Step 3

0
1
1
I(.’Cl) = -lgg_g-é- e ny
1
Ixy) = '1082'4’ = 2 By
1
I(x3) == —logg—g— ] ng
1
I(x‘l) = —10g2—8~ =3= ny
4
We know that, HX) = Z;P(xi)l (x;)
i=
_ Ll l@+i@ =@ =175
- HX) =73 4 8 8

S i3+ (=175
LzZP(x,—)ni =§(1)+Z( )+8 5(3)=1.
=l
L7 0% Ans
n=-p=1=10 .



Q.4 A DMS generates 5 messages with probabilities 0.4,0.19,0.16,0.15,0.1
respectively. Find Entropy and efficiency by using HUFFMAN coding.

ANS
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Q.5 write short notes on;

A) ISI;- Unlike analog signals, which are usually smooth in nature, digital signals
are composed of pulses with often vertical transitions. The fact that digital signals
sometimes have vertical transitions increases their bandwidth significantly since it
requires infinite bandwidth to represent a signal with vertical transitions.

Compare for example the bandwidth of two baseband signals given by a sine wave
with frequency Of and a square wave with frequency Of . The sine wave has a
single frequency component at Of Hz. However, the square wave has infinite
frequency components at Of and integer multiples of it. If we consider the
bandwidth of a signal to be the minimum frequency that encloses all frequency
components of the signal (the signal has no frequency components at all above that
frequency), then the sine wave will have a bandwidth of Of Hz because it has no
frequency components above that frequency, while the square wave has an infinite
bandwidth because it theoretically has frequency components that extend to
infinity.

The fact that any communication system has limited bandwidth to transmit digital
data indicates that certainly a transmitted square pulse will be received differently
at the receiver as the channel will filter some components of it. The difference
depends on how narrow the bandwidth of the channel compared to the symbol rate
in the signal. The effect of filtering part of the transmitted signal by the channel on
the quality of the received signal may be significant that a phenomenon called
“Intersymbol Interference (ISI)” occurs.

B) Channel capacity;-

How much data will a channel/medium carry in one second or what is the data rate
supported by the channel? Any discussion about the design of a communication
system will be incomplete without mentioning Shannon’s Theorem. Shannon’s
information theory tells us the amount of information a channel can carry. In other
words it specifies the capacity of the channel. The theorem can be stated in simple
terms as follows



. A given communication system has a maximum rate of information C
known as the channel capacity

. If the transmission information rate R is less than C, then the data
transmission in the presence of noise can be made to happen with arbitrarily
small error probabilities by using intelligent coding techniques

. To get lower error probabilities, the encoder has to work on longer blocks
of signal data. This entails longer delays and higher computational
requirements.

Shannon — Hartley Equation

Shannon-Hartley equation relates the maximum capacity (transmission bit rate)
that can be achieved over a given channel with certain noise characteristics and
bandwidth. For an AWGN the maximum capacity is given by)

C=Blog2(1+SN)—(1)C=Blog2(1+SN)—(1)

Here (C) is the maximum capacity of the channel in bits/second otherwise
called Shannon’s capacity limit for the given channel, (B) is the bandwidth of the
channel in Hertz, (S) is the signal power in Watts and (N) is the noise power, also
in Watts. The ratio (S/N) is called Signal to Noise Ratio (SNR). It can be
ascertained that the maximum rate at which we can transmit the information
without any error, 1s limited by the bandwidth, the signal level, and the noise level.
It tells how many bits can be transmitted per second without errors over a channel
of bandwidth (B \; Hz), when the signal power is limited to (S \; Watts) and is
exposed to Gaussian White (uncorrelated) Noise ((N \; Watts)) of additive nature.
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Q.1 How many flag in MP 8085. Explain ?

Flags ,
The ALU includes five flip-flops, which are set or reset after an operation according to the data

conditions of the result in the accumulator and other registers. They are called zero (Z), carry
(CY), sign (S), parity (P) and auxiliary carry (AC) flags; their bit positions in the flag register
are shown in Figure 3.6. The microprocessor uses these flags to set and test data conditions. For

n the accumulator is larger thap S-bit;

38 - Microprocessor So85 and I8 iy .
if the sum 1 . .
example, after an addition of two l?“:zle:sé;rry lag (CY)—o .set l.totons;.;vhe.n an aﬂthmeuc
the flip-flop indicates a camry—calle Z) flag is set o .
upemn!in rlejsull's e ey o c.?ﬂed |:hc: ii,:i (;O the accumulator.
Figure 3.6 shows this §-bit flag register, adia
D; Do
X Cy

- i D
e e e
s - X | _AC —
- ified i
X = Not specifie Figure 3.6 Format of the flag register.
The flags are stored in the 8-bit register so that the ‘prograr_nmcr_r;:‘an e;ﬂm'“c these flagy
(data conditions) by accessing the register lhro“Eh_ an I"SWCtluf’: ese Tlags have Critigg]
importance in the decision-making process of the mlCI’OprOCE‘SHCII'. T'he COTI'dlth'n_ﬁ‘(get Or reser)
of the flags are tested through the software instructions. For instance, the instruction JC (jump
on carry) is implemented to change the sequence of a program when CY flag is set. The
thorough understanding of flag is essential in writing assembly language programs.
This flag indicates whether the result of a mathematical or logical operation is

Z (Zero) flag:
zero or not. If the result of the current operation is zero, then this flag will be set, otherwige

resct.
CY (Carry) flag: This flag indicates whether, durin iti
; ) £ an addition or subtraction o i

::rryhzr borrow is generated or not, if generated then this flag bit will be set. (This rl;':mﬂ(ln,

s0 set before a mathematical opcration as an extra operand to certain instrucliuns)g ey
AC (Auxiliary carry) flag: Tt sh -

. : OWS Carry i iti

understand it better, consider Figure 3.7. propagation from D5 position to D, position. To

77N

Dy D,
1 05 Dy 1, D, D .
o 0 0 1 12 D, Dy
; LBV | 0 . (1] o
o 1 1 0 ? - -1 1
1 1

Here, a carry ] 'om camy
. Benerates fi D, bi
- fr 3 DIt position ang Propagate
ates to the D, iti i
I e Dy, position. This
for Setting or testing a condition.

g esult of
s flag win resetaa:; l;l;ernatical operation is negative
the bit, the result jg negative this flag

P (Parity) flag- .
Parity (0, '8: This flag indicateg Whethe iz
ther

Current . :
: result is of even parity (1) or of odd




0.2 Draw and Explain the block diagram of microprocessor 8085.
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Figure 3.4 Infemal archilecture of 8085.
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0.3 Explain the function of general purpose register, program counter and accumulator in the architecture of

MP 8085.
ANS:-

Vi Y e -

341 Register Unit e il )

: it consists of s :
a in Figure 3.3, the register 1\1;\1{1{3(;1_(:111521'5. O bt address registers PC and §p, .
ters VMUX/DEMUX.

s show ‘
25 H and L, twO internal regis

i one
increment/decrement counter register and ¢

Flag register

Accumulator A

Figure 3.3 Registers of 8085.

General purpose data register

The 8085/8080A has six general purpose registers to store 8-bit data; these .

C. D, E H, and L as shown in Figure 3.4. They can be combined as register pal

and HL—to perform some 16-bit operations. The programmer can use these regls

or copy data i_ntn the registers, by using data copy instructions. v Pl it

availTaI;l:c t:\;?h;n:lzgaﬁeg_mtef;%ﬁ and Z are also data registers, but these reglsilj XCH0
- HCTOpIOCEssor uses these registers inteinally in case of CALL

are iden[iﬁed as B
rs—BLs
ters t0 stor

instructions. s Loa
., (Y .

Program counter (PC) . . ' |
This 16-bit register deals with sequencing {he edx;cuusonw hczzhnilsst;uﬁ;ut,lr]lfs_ i;[hlsl tegister
memory pointer. Memory locations haye f6-1% a(jl-m iiipntinn of the inﬁtmct'}niq Gﬂ:Eltie Bisty
The mi::mprooessor uses this register fo SEqUENtE Wi ..(i;__l;r(_}m WhiCh. the_ tions. The fnci
of the program counter is to point to the memory address next byte is gy,

fetched. When a byte (machine code) is being fetched, the program counter is incrementeq By

one to point to the next memory location.

(25 f—latua\-w'a-&-'rc-a{,cﬂ: ?Q'c'cus.mﬂﬂ R
O% ie o 2wyt degisler

___Mnicn egmsiaks ,-,—? Q. Pl]p.ﬁ[ﬁ‘“ So accomulal Sl 2

23

oy

_Tnaw  2-bib nombey - —
The_ 'i!'obcrﬂamo cﬁ} Gecuvmtadol S dhal Ty ecd «E “Ahe. =

e Oribimaebic 2 LOogicel sperahim <th M olunge Yake link

___ 2.t Yombey fem  Goromelnbey ._LMA;@-«&M&Q&.—__

oMo Cin 91-9....&_.__‘2’345435_&:&}4.‘2_@1% Shioined tn HLu

oy

he  Slened b et o el umua\ad o




0.4 Explain addressmg modes of mtcroprocessor 8085 with examples.
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Q.5 Explain the instructions MOV A, M, SHLD A000 H, LDA DADA H with addressing Mode flag effect and
machine cycle.
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