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Attempt ANy FIVE questions. Assume missing parameters suitably

a. Write about cause and effect of integral windup. Also explain methods to elirninate it
usirrg appropriate algorithm/flowchart. t5l

b. Explain with an appropriate example. horv unprotected resource in an operating system

can bring race condition. t3l

2. a. For an industrial process shown in figure, control objective
is to heat the plastic to pre-defitred temperature and extrude

user defined volume of molterr plastic. Volttme of the plastic

extruded should be controllable.
Draw the complete block diagrarn of the system by selectirrg

appropriate sensor, actuator and write down control

algoritlinr to achieve control objective rrsing both

conventional arrd real time programming. t6]

b. Write sltort note on real time operating systerr. 12)

aL: i:,-.:.:1

3. a. Draw and explairr different types of feed forward control structure and r,vrite aboLrt its

benefits arrd lirnitation over feedback control. t3]
b. Explain with an appropriate algorithrn/program, hotv sl,nclrronization of corrtrol loop can

be achieved Lrsing ticl<s. t4l
c. Write short note on derivative l<icl<. tl]

o
4. a.

b.

c.

5. a.

b.

Draw explairr basic blocl< diagram of physical process and explain hor,r digital computer

can facilitate the process. l2l
Drarv and explairr different types of bus interface electronics. Explain how data and

address exchange can be achieved trsing tri-state logic. t4]
Explain the irnportance of sample and hold in digital control systeni also explairt problems

associated rvith it. l2l

Consider any,'industrial process arrd explain hor,v distribLrted digital control architecture

can be implemerrted in your example to carry or-rt the process. t5]
Exptain the working of digital ranip ADC t3l

6. Write short notes on. (ANY FOUR) [4Q r 2=8]
Adaptive control rnachining.
Netr.vork layer of OSI model.

MODBLIS architecture and features

SCADA.
Comparison betrveen data acquisitiOn systern and direct digital control

a.

b.

C.

d.

e.

f.
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Tick the most appropriate answer.

l. Which of the following is not the field bus network topology?

[A] Branch [B] Ring [C] Star [D] C1'clic

2. Srvitching system with a hysteresis band is an exarnple of
[A] linear system [B] stochastic systern

[C] non-linear system tDl fuzzy systenr

The mode of optical proxirnity switch with highest range of sensing is

[A]'specular reflection mode. [B] retroreflective mode.

[D] diffuse reflection mode.[Cl opposed mode.

In terms of man machine interface, the concept of relating the operation of knor.r'n obiect

with similar operatiott is tertned as

[A] relativity tBl observability [C] visibility [D] controllability

Board which intends to become bus master sends request to bus arbiter via 

-.
[A] bus reqr"rest line [B] control line

[C] bus allocatiorr line [Dl niaster allocation lirre

Which of the follor,ving is not the criteria fbr classil'f ing CNC machine?

[A] Axis of operation [B] Machining tool

[C] Machinirrg speed [D] Control systent

7. In real time control system

[A] systern never reaclres deadlocl< corrdition.

[B] tasl< priority is either fixed or deterntined by the operatirrg systenr.

[C] nrLrlti-tasking is not possible.

[D] only event-based interrupts are used.

Which of the following is not true for actuator control of CNC machine?

[A] Only closed loop operation is possible.

[B] Both open and closed loop is possible.

[C] Stepper motor rrray be used for open loop operation.

[C] Derrancls encoder lor each axis in closed loop opet'ation.
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9 In N4ultibLrsll interrupts are handled using

[A] Multi master operatiorr

IC] Daisy-chain connection
[B] Shared Interrupt

[D] Interrupt as unsolicited messages
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l0 Which of the following motion instructiori G code corresponds to X-Y plane for arc

machining in CNC machine?

[A] Gr2 [B] Gl3 [c] Gl7 [D] Gl8

I l. A suspended task is equivalent to task being in stage

[A] pre protocol - [B] post protocol [C] remainder I [D] rcrnainder II

12 With reference to IEC 60204-1 standard which colour codes of pilot lights and push

br.rttorrs indicates an abnormal situation likely to lead to a hazardous situation?

[A] Red [B] Green [C] Yellorv [D] White

13. Decide wlrether each of the following answer is true (T) or false (F). A feed forrvard

control system

i. Can be used for sluggish system whose response time is very slow'
ii. Can be used for system with dyriamic operating conditiorrs.

tAl (i)r (ii)r [B] (i)r (ii)F [c] (i)F (ii)r [D] (i)F (ii)F

14. Decide whether each of tlre follorving answer is true (T)or false (F). Dead lock condition

in an operating system
i. is caused if a resource can be accessed only by a single-process at a time.

ii. is caused if tasl< have different priority irr an operating system.

tAl (i)r (ii)r [B] (i)r (ii)F [c] (i)F (ii)r [D] (i)F (ii)F

15. Decide whether each of the following answer is true (T) or false (F). Integral rvindup carr

be elirnirrated by

i. using integral controI for large error only.

ii. limiting control signal by adjusting integral part.

lAl (i)r (ii)r [B] (i)r (ii)F [c] (i)F (ii)r

Fill in the blanks

16. IEC 381 starrdard for current signal is

17 . Factory instrumerrtation protocol operates by means o1' a real-tinre capable

18. Due to abrupt change in setpoint or parameter variatiott the outpLtt of the system may
jump abruptly. This phenomenon is termed as

19. In a sarnple and hold circLrit. sorne signal bleed through tlre srvitch to the capacitor. This
phenornenon is termed as

20 If a process can allocate the necessary resolrrces one at a time, such metliod of resource

allocation is termed as

- IDl (i)F (ii)F
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