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Instructions:

1 All questions are compulsory.

2 Figures to the right indicate full marks.

3 Return your question papers.

4 Support your answer with illustrations, whenever necessary 3

Q-1. A discrete-time system 1s given as:
X1 = max{0,  5—x}
If the system starts at x, = 10, what will be the state of the system? [1]

Q-2. Consider a unicycle robot with dynamics

X = VCOSY
y = vsing
Y =w
If the two inpﬁts of v and w are constant, what will the robot do? [1]

Q-3. One way of modeling epidemics is to describe how the fraction of infected individuals

evolves over time. Let [ be that fractio;l, with the model being
[=pI1(1-1)—pl

Here, the constants f§ and p are the ir!fection and recovery rates, respectively. What are the
possible equilibrium points to this syétem (values for I when the fraction of infected
individuals is not changing)? (2]

Q-4. What is NOT the possible solution of this differential equation? Proveit.  [2]

| ¥(t) = —w?x(t) ‘

. x(t) = sin(wt);
x(t) = wsin(wt) — cos (wt);
x(t) = cos(wt);

x(t) = e,

= B
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Q-5. If we convert this general dyn'amic system into a State-Space form, what would be
our A, B and C matrices? input is p and output is f [3]

mf = af + Bf +cp

Q-6. Name the two types of sensor errors. What is the difference between accuracy and

precision? 2]
Q-7. What is the no sliding constraint for the wheel that moves perpendicular to the X, axis?
[2]
Yy

Q-8. If the measured distance with a range finder is 19.5m but the real distance is 20m,
what is the error and accuracy of sensor? [l

" Q-9: Using laser for range finding, what are the three different approaches available.

Explain each in a few sentences. 3

]
Q-10: Explain the stereovision, use jjlustration and explain the parameters. [3]

All the best




