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Anempt ANY FNE questions. Assume missing parameters suitably.

1.

a. Derive the unit step response of a second order system for overdamped case and determine
i) unit step response y(t) ii)steady state error at infinity e(o) t7)

b. Calculate the inverse Laplace transform of the differential equation.
dzy(t) , - dy(t)+ + J: + zy(t) = Su(t),where u(t) is the unit step function.

dtz dt
The initial conditions are y(0)- -1 & y'(0) = 2 at f = 0.

t4l

17l

2.

a. Reduce the block diagram and determine the transfer function,

below.

Y(s)

R(S)
of the figure given

r(s)

b. Determine the stability of the closed loop transfer function using Routh Hurwitz stability
criterion. t4lr(s)=+

s3+18s2+77s+K

a. Obtain the transfer function ffi ar the mechanical system shown in figure below. Ul

R s +

K1 Br

xrF

x2

b. The open loop transfer function of a system with a unity feedback is given by

G(S)= K 
.1hs specification is to meet Mp=l57o andKv=6sec-1. Can a value

s(s+3)
of K meet both the criteria, justify.

J

l<2

t4I



4
a.

b.
Explain the block diagram of analog signal conditioning in brief.
A temperature sensor has a measurement range of -10o to 150oC. The output range is
-1.5 to +5mv. It has a resolution of 0.1oC.
i) Determine the number of bits in ADC?
ii) What is the digital reading of the ADC when the output of the sensor is +5 mv.

b. Write short notes on (ANI TWO):
i) Transient response of a critically damped system.
ii) Steady state response of a system with P controller.
iii) Dynamic and static characteristics of a sensor.

17l

t4l

[2.5 xZ = 51

5

6

a. Consider a house in a cold climate which is to be maintained near a desired temperature by -circulating hot water through a heat exchanger. Explain the closed loop control system that
is well suited for this condition. t6l

b.TheopenlooptransferfunctionofaunityfeedbackSyStemisG(S)=ffi.Determine-
the static error constants for the given system. Also determine the steady state error for
r(t)=Po + Pot*Polinpur. [..--

Draw the PLC ladder diagram for the infrared sensing system in which when someonf,
enters the infrared sensing field, opening motor starts working to open the door
automatically till the door touches the opening limit switch. If the door touches the openinl
limit switch for 7 sec and nobody enters the sensing field, the closing motor starts working-
to close the door automatically till the closing limit switch touched together. And stops thi
closing action if someone enters the sensing field during the door closing process. t6l

a.
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Choose and encircle the most appropriate option.

I Which of the controller will eliminate the steady state error of the system?

a) a proportional integral controller b) a proportional controller

c) an integral controller d) a derivative control

The transfer function of a system given by TF: Fffi. The damping nature of the system

is

2

4

5

n

a) over damped
c) under damped

b) critically damped
d) undamped

The unit step error coefficient of a system G(S) - #t with unity feedback is 

-.
a) 117 b) - c) 1/8 d) l/6

For a unity feedback control system open loop transfer function is G ( t ) = fi,
then its velocity error constant is

a) l0 b) 10.s c) 10.8 d)*

Determine the value of 'a' such that the damping ratio of a closed loop control system

having transfer function. # ,**#.r)-,u is 0'5.

a) 0.28 b) 0.2 c) 0'25 d) 0.s

The transfer function of a closed loop control system tt ffi ;7fu then determine

the value of rise time.
a) 1.5s b) 0.607s c) 0.65s d) 0'605s

Obtain the inverse Laplace transform of ***,
a) 0.5e-2tsin2t b) 0.5e-2tcos2t c) O.5e-tsin2t

Which of the following process of PLC has highest time allocation?

a) input scan b) output scan c) program scan d) monitoring

A closed loop control system has the characteristic equation, s3 + 4.5s2 + 3.5s * L.5 = 0.

Using Routh Herwith criterion, the characteristics of the system is 

-.

a) marginally stable b) critically stable

c) stable d) unstable

6

d) e-2tsin2t

8

9
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11

t2

13

t4

l5

t6

17

18

Digital input to DAC is (l0l)z If R-2R ladder network is implemented with V,.r5V and
Rin:RFl5kO. What is the value of analog output voltage?
a)-3.r25Y b) -3.lsv c) -3.215Y d) -4.t2sv

Consider the closed loop system given Uv $: =r. =-!n'=.-' R(s) sz+z\a)ns+;?'Determine the value of I
so that the system responds to a step input with approximately 5oh overshoot.
a) 0.698 b) 0.68e c) 1.48 d) 0.603

A negative feedback closed loop system is supplied to an input of 5 volt. The system has a
forward gain of I and a feedback gain of 1.What is the output voltage?
a) 2.59Y b)2.45v c) 2.8v d) 2.5V

. have lower accuracy and hence they cannot be used for
a) thermistor, sensitive work
c) RTD, sensitive work

b) thermocouples, precision work
d) thermistor, precision work

A third order system has repeated pole at the origin and one pole at -4. What is the type of the
system?
a) Type I b) Type II c) Type III d) Type IV

The rise time and peak time of a second order underdamped system are 0.8s and ls
respectively. Find the value of damping factor.
a) 0.809 b) 0.89 c) 0.803 d) 0.86

In a second order system, the damping factor is 0.65 and the natural frequency is 4Hz.
If the spring constant is halved, the new values of damping factor and natural frequency are

a) 0.92,2.83H2 b) 0.46, 5.66H2 c)0.92,2.38H2 d) 0.46,2.83H2

Which of the following sensors has inherent hysteresis?

a) RTDs b) Thermistor c) Thermocouple d) Bimetallic strip

The resistance wire strain gallge with a gauge factor of 2 is bonded to a steel structural
member subjected to a stress of 100 MN/m2. The modulus of elasticity of steel2O0GN/m2

Calculate the percentage change in the gauge resistance due to the applied stress.

a) 0.t5 % b) 0.23 % c) 0]% d) 0.18 %

19. The characteristic polynon-rial of second order system has two 2 distinct negative real

roots, it is
a) Overdamped b) Critically damped c) Oscillatory d) Unstable

In a second order system, the steady state error is 0.02. lf both viscous friction constant

and spring constant are doubled, the steady state error will be:

a) 0-25 b) 0.04 c) 0.2 d) 0.02

20.
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Choose and tick 1{ 1 ttre most appropriate answer

Which chemical is micronutrient?

t I Inositol

I I Cobalt chloride

5

6.

I I Tetracyclin

t I Kanamycin

Vir C gene encodes for

t 1 activation of all vir genes

t I conjugation pilus

Mitotic crossing over is responsible for

t I somatic hybridization

t ] somaclonal variation

Calcium chloride
Potassium nitrate

.... . .controls plant virus multiplication

t I Actinomycin D

t I Rivonidin

I
t

2.

3

4

........is the most suitable size of the explant of apical meristem

culture for the production of virus free plants'

t 150-1000p I I 100-1000p t 11000-2000p [ ]10-100p

Deceleration step of callus induction includes

t I Cell division increases

t ] Cell division increases & cell elongation decreases

t ] Cell division decreases& cell elongation increases

t ] Cell division & cell elongation decrease

A synthetic gene for hirudin protein with well plant codon usage was expressed in

t ] Brassica nqpus I I Brassica campestris

t ] Brassica elongata t ] Brassica rapa

promotes normal development of somatic embryo by

triggering expression of genes.

t I Abscissic Acid Treatment t I Ethylene Treatment

t I Gibberellic Acid Treatment t I Indole 3- Acetic Acid treatment

7

8.

9

The microspores divide by an equal division and two identical daughter cells

contribute to the sporophy'te development in

t ] Hyoscyamus niger t ] Nicotiana tabbacum

t ] Datura stramonium t ] Datura innoxia

t I helicase

t I single stranded binding protein

t ] protoplast culture

I ] somatic embryogenesis
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10.

11.

ln anglosperrns.

t I Chemicaltreatment
t I PEG treatement

...method is commonly used for in vitro fertilization

t I Electrical fusion

t I Microinjection

SECTION "B''
[5Q."1:5marks]

Fill in the blanks:

...is key enzyme in the
production of amino acid, tyrosine and tryptophan

12.
; ;;;;;;; ;; i, t;;; i;; ;f ;;,# jnlii::'J,ffi ;l **,'l; 

::*"n 
s from a n ower

Loss of water in tissue cultured raised plants is due to scant deposition of13.

t4. Fluidized bed are employed to use

cultivation.
for large scale

15. Herbicide resistant gene is present in chloroplast DNA of

SECTION "C''
[10 Q.x l:10 marks]

Define in one sentence

16. Cybrid

17. Micronutrient:

18. Somaclonalvariation:

19. Cryotherapy:

20. T-DNA:

21. Plant molecular farming:

22. Oxidative browning:

23. Plant cell synchronization:

Heterokaryon:24

25 Recombinant proteins


