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PART A
I. Answer any FIVE questions from the following. Each question carries 3 Marks.
(5 x 3 =15 Marks)
Module | Cognitive
outcome level
1 | State real integration theorem and real differentiation theorem M1.03 R
2 | Write the laplace transform of the following functions M1.03 R
(i)sin(at) and (ii)cos(at).
3 | Define node and branch used in signal flow graphs M2.04 R
4 | Explain impulse signal M3.01 U
5 | Draw a dash pot used to model a mechanical translational system. M2.02 U
Obtain the mathematical model of the dashpot.
6 G(s)H(s)—s2 (:+1) Find acceleration error constant, Ka M3.02 A
7 | Characteristic equation is given by M4.02 U
9S° +58° + 8%+ 2S? + S + 4 = 0. Construct the first 2 rows of Routh
Array.
PART B
Answer all questions. Each full question carries 15 marks. (4 x 15 = 60 Marks)
Module | Cognitive
outcome level
II (a)Describe linear time invariant and linear time variant system (5Marks) | M1.02 R
(b)Solve the following differential equation
ZE _x(t) =€, if x(0) =0 (10 Marks) | M1.04 A
OR
111 : ; 2 M1.04 &
(a)Find the inverse laplace transform of F(s) = ——— (8 Marks) .
{s+1)(s42) U
(b) Obtain the laplace transform of function f(t) = ™. (7 Marks) | MI1.03
v (a)Describe force-current analogy. (8 Marks) | M2.03 U




(b)Reduce the block diagram shown in figure 1 and ﬁnd% (7 Marks) M2.04 A
v (Z)lli?(p(;agnfany 7}:310(-:k dilaﬁram redlLCti}?n rules (; 11\\/1/1arll<(s) M2.04 U
ind = from the signal flow graph shown. arks
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VI (a)Determine the response of a first order system to a unit impulse M3.01 U
input and draw the response curve. (9 Marks)
(b)Derive the steady state error of a type 0 system with unit step
input. (6 Marks) MEUS U
OR
VII | (a)Transfer function = T Write the characteristic equation and M3.01 A
find natural frequency, damping ratio, damped frequency of
oscillation. Comment about the damping of the above
system. (8 Marks)
(b) Derive steady state error of a type 1 system with unit ramp M3.03 U
input. (7 Marks)
VIII | (a)Define the terms: (i)Root locus (ii)Absolute stability M4.04 U
(iii) asymptotes (iv)centroid (8 Marks)
(b) Draw the bode plot of 1 + sT (7 Marks) | M4.03 U
OR
(a)Characteristic equation of a system is given as:
IX 38+108*+58%+55+2=0. Construct the Routh array and find the M4.02 A
location of roots. Comment on the stability of the system. (7 Marks)
(b) Write the procedure to construct root locus (8 Marks) | M4.03 R
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