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Part A

Answer czy eight qrrlrl;tinns.
fuh qwstion anbs 5 morhs.

1. Find ttre transfer function for the rystem which is represented in state space as follows :

fx'l
v=r1 0 qLI:J

Findf (A) = rro f"' A = [-l j]
Constnrct the state model for a grstem characterized by the difrerential equation :

li'l [;-r ilttl.lll"

2.

3.

4 *6d'!= *tL!! +6y +u = o.dt6 dtz dt

4. What are singular points ? Explain the different singular points with respect to stability of a non-
linear system.

5. Explain the construction of a phase trajectory either by isocline method or by delta method.

6. Briefly explain the concept of equilibrium poiDts and the stability definitions

7. Investigate the stability of the non-linear system using direct method of Liapunov :

trr=Xo
.9.tz = -*t- rirz-

Turn over



'2
' 8. Exanine the controllability and observability of the system given below :

r... 1t-o 1 0l fol
l:, 1 r_ _ rrl
L;l=Li ,l -:l 

..Lll"

y=[10 5 1]".

9. Discuss in detail the design procedule of fulI order obsener and reduced order obsen'er with
necessary equations.

10. Copsider the following state space model :

. fo 1t folr =l:, _;l " 
. 

L;J 
uQ) r =Ir ol".

For the desired obsenred poles at - 1 aud - 4, determine the obsenrer gain matrix K using direct

substitution method.
(8x5=40marks)

Part B

Atwwer all questions.
' Each qrrestion carries t5 morh's-

1. (a) A feedback system is characterized by the closed loop transfer function :

C(s) _ 10(s+4)
U(s)- s(s+1)(s+8)'

Constructthe canonical state modelforthis system and give theblockdiagramrepresentation.

Or

(b) A linear time invariant system is described by the following state model :

f*'l f o 1 ol[x'l fol
lxrl=lo o 1llx2l+lolu
l.-l r il_'. Lt'l L-6 -r1 -oJLxgJ L2J

lx'l
v=[1 o ql:, 

l.
Lxal

Compute the state transition matrix eAt usi.g similarity transformation method.
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2. (a) (i) Explain the delta method of constructing phase trajectories. (? marks)
(ii) using isocline method, draw the phase trajectory for the system :

ft *O.A + * r= 0 withr = l and * = Oas initial condition.dt' dt dt
(8 marks)

Or
(b) Determine the describing function of a combined dead zone and saturation type non-linearity. .

3. (a) (i) Describe briefly about variable gradient method and Krasovskii's method of generating
Liapunov functions..

(8 marks)
(ii) Consider the non-linear system described by the state equations given by :

4=rq,
. r,2=-\-\xz-h"9;h,b r0.

Check the stability of the system.
' (7 marks)

Or
(b) (i) State and explain the basic Liapunot's stability theorems. (Z marks)

(ii) Using direct mettrod of Liapunov, determine the stability of the system given by :

r(t) = ts(t)whercA = f-l -21.
114)

(8 marks)
4. (a) A single input system is described by the following state equation :

fx;l=f-l ; tllx;l.fTl.
L*,j lz I .sllx,l LoJ

Design a state feedback controller which will give closed loop poles at - l x. j2, - G.

Or

(b) C0nsider the system described by the state model :

*=Ar whr f-r 1l lc=h or,'"A=l i _rl *uc=[l o]

! =Cr'

Design a full order state obsenrer. Ttre desired Eigen values for the obsener matrix are-
lrl=-5andq=-$' 

t4x r'='omarksl


