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Note: i) Answer FIVE full questions, selecting ONE full question from each unit
i) Assume suitably missing data if any.

UNIT - |
1 a. With the help of block diagrams, explain the retpiand follow-up closed loop system.

b. Explain the various requirements from a controteyysclearly mentioning their importance for

the system. 10
2 a. perive the transfer functioﬁ% for the electrical system shown in Fig. Q. 2(a).
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b. Draw the electrical analog based on force-voltagdagy for the mechanical system shown in
Fig. Q. 2(b).
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UNIT - 11
3 a. ; : _ 50 _1 ,
A feedback control system is described&s) = SGIDGTS) and H(s) = - For a unit step
input, determine the steady state error constamt®gors. 10
b. Derive steady state error for an unity feedbackrobsystem shown in Fig. Q. 3(b).
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4 a. Explain the standard test signals. 8
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b. Evaluate the error series for a unit's feedbackesyshaving a forward path transfer function
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UNIT - 11

G(s) = . Estimate the steady state errors of the systertiné inputr(t) given by,

lllustrate how,
I) Take off point is moved ahead of summing point

6
i) Take off point is moved behind a summing painth the help of block diagram.
Reduce the block diagram shown in the Fig. Q. &lmanonical form and determine the closed
loop transfer function.
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Construct the signal flow graph of a system desdoypthe following equations :
X2:a12xl+a32x3+a4zx4 X3:a‘2%(2 X4:a% 8
Also obtain the overall system gain using Masoms dormula.

Draw signal flow graph for the block diagram showrFig. Q. 5(b) and obtain overall system

gain. 12
UNIT -1V

Explain the characteristics of a good machine tool. 10

Explain the method of classifying machine tool. 10

Describe how machine tool is designed based ot stadl dynamic rigidity? 10

Describe with neat sketch a selective control sgstemachine tool. 10
UNIT -V

Distinguish between stepped and stepless drive. 4

b. A gear box of a lathe has 9 spindle speeds ranfgomgy 250 to 1600 rpm. A 10 HP motor at

10.

1450 rpm is used,;

i) Draw the speed ray diagram of gear box Fiid the number of teeth on any 3 sets of gear 16
iii) Show the gear box layout v) Find the diameter of any one shaft of the geat b
Design a 12 speed gear box incorporating Rupjrere with minimum speed 30 rpm and

1400 rpm maximum speed. The combination beirgx3. The speed variation is according to
geometric progression. The motor runs at 1400 ghof motor = 7.35 kW.

i) Determine the progression ratio i) Calculate all the spindle speeds 20
lii) Draw the speed diagram iv) Find the number of teethes on all thergea

v) Show the gear box layout

vi) Calculate the diameter of the intermediate simafhe gear box.
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