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USN LI[[[[ 1 1 ··1 II . 06ME71 

Seventh Se111ester RE. Degree Examination, Dec.09/Jan.IO 
Control Engineering 

Time: .3 hrs 
Note: Answer an)' FIVE full questions, se.l�cting 

alleast TWO questionsfrom each part. 

Max. Marks:l00 

1 

PART-A 
3. Explain oPen loop and closed loop control systems, with block diagrams. What are the 

aJ\'a,nr:lges and disadvantages of a closed loop system over an open loop system? (IO Marks) 
b. \\'hat are the requirements of a control system? Briefly explain. (OS Mar�) 
c. Dra\\- the block diagram of proportional integral controller and explain. (05 M,uks) 

2 a. Obtain the differential equations for the mechanical system shov..n in Fig.2(a). (10 Marks) 
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Fig.2(a) 

b. A thermumeter is dipped in a vessel containing liquid at a constant temperature of Si(t). The 
thennometer has a thermal capacitance for storing heat as C and thermal resistance to limit 
heat tlow as R. If the temperature indicated �y the thennometer is OJt). obtain. the transfer 
function of the system. (10 Mark5) 

3 a. Reduce the block diagram SnN\I7l in Fig.3(a) to ils simplest possibie fonn and fUld its dosed 
loop transfer function. (to Marks) 

Fig.3(a) 
b. For the system sho'Wn in Fig.3(b) determine C(s) using Mason's gain fonnula. . ll(s) 

_1 
, 

Fig.3(b). 
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(10 Muks) 
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4 a. Aunity t�edbaclc system i'i characterized by an open loop lransfer function 

5 

10 
G(5) = "5' +5S+6 
Determine the following. when the system is subjected to a unit step input 
i) Vndamped natural freqllency 
ii) Dampimg ratio 
iii) Peak overshoot 
iy) Peak time 
v) Setting time.. 

h. Ascertain the stability of the system given by the dnracteristic equation, 
S6 + 3S5 + 5S4 + 9S3 + 8Sz -;- 6S + 4 = 0 , by Routh Humritz criterion. 

PART-B 

a. Sket('h the polar plot for the tram, fer function GlS);-: 
10 

. 
S(S + 1)($ + 2) 

(12 Marks) 

(08 Marks) 

(08 Muks) 

b. Apply Nyquist stability criterion to the system with trJnsfcr fWldioll 

G(s)H(s) - 4S+i 
and asccrtuin its stability. 

. � S'O+S)(I+2S) 
(12 Markos) 

6 Sketch the Bode plot for O(s)ll(s) = . 
2 

. Also obtain gain margin :md pha.o;e 
S(S+I)(I +0.2S) 

margin and ;,;rossover frequencies. (20 Marks) 

7 Sketch the r00t loclL<i plot fOf the system, whose open loop transfer function i.'> given by 
K 

G(s)H(s) "" -�. ----. (20 Marla) 
. S(S+2)(S' +88+20) 

8 8. Explam the need for system compensation. List the types of compcnsato� used. (10 Mark5) 
b. Explain the following systems, with block diagrams. 

i) S;::n¢s compensated system 
ii) Feedback compensated system. (10 Marks) 
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