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a. FEach question carries 30 marks. Full Marks: 60
b. Figure on the right of each question indicate marks for respective question.

c¢. Answer any TWO (2) including Question ONE (1)

i.  For the translational mechanical system shown in figure 1(i) identify transfer function [10]
G(s) = X3(s)/E(s).

Figure 1(1)

ii. For the rotational mechanical system with gears shown in figure 1(ii), determine the [10]
transfer function, G(s) = 03(s)/T(s). The gears have inertia and bearing friction as
shown.
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Figure 1(i1)

iii. Evaluate the state space representation of the transfer function given below [10]

R(s) 5442534+ 1252+ 754 6 C(s)

- o

s34 954 4 1353 + 852

i.  Forthe network of figure 2(i), determine the transfer function, Ve(s)/V(s), using nodal [15]
analysis and a transformed circuit with current sources.
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Figure 2(1)

ii. For the rotational system shown in figure 2(ii), find the transfer function, G(s) = [15]
OL(s)/T(s).

2 N-m-s/frad 3 N-m/rad
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Figure 2(i1).
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3.

I
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Find the state equations for the translational mechanical system shown in figure 3(i). [15]

Frictionless

Figure 3(i).

For the translational mechanical system shown in figure 3(ii) identify transfer [15]
function G(s) = X1(s)/F(s).

== (1)

K3=4N/m
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Figure 3(ii)
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