5 For a unity feedback control system with the open-loop transfer function:

k.(s + ;) 1
s2(s+12)

G(s) =

construct the root locus.
Determine the stability and frequency response characteristics of a system with the

transfer function:
50

s(s+4)(s + 10)
by plotting its Bode diagram and calculating the gain and phase margins.

G(s) =

Vz, Determine the stability of a feedback control system using the Nyquist criterion for a
system with the open-loop transfer function:

100
(s+2)(s+5)(s+10)
Construct the Nyquist plot and analyze the number of closed-
right-half s-plane.

G(s)H(s) =

loop poles in the

8. In an industrial liquid level control system, a tank with a uniform cross-sectional area
A has an inlet flow rate q and an outlet flow rate go, controlled by a constant flow
pump. Derive the transfer function H(s)/Q(s) and analyse the performance of P, P,
and PID controllers in regulating the liquid level. Discuss their impact on stability,

steady-state error, and response time, and identify the most suitable controller for
handling disturbances in real-world applications.

9.a)  Derive the mathematical model for the transfer function of an automobile suspension
system using a quarter-car model. Consider the dynamics of the sprung and unsprung

masses, damping, and stiffness. Obtain the transfer function relating the displacement
of the car body to the road disturbance input.
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1. Explain the classification of control systems with their types, advantages, and
disadvantages.
" Simplify the block diagram shown in Figure below. Then, obtain the closed-loop

transfer function C(s)/R(s).

Afuils e

3. A robot joint (as shown below) is driven by a motor (J,) through a gear transmission

with a ratio of r:1

I"I'"

' L e |
Derive the transfer function 8s(s)/tm(s), relating the output ang
- joint to the applied torque (tm) b I
4. Derive the response of a critically |J&iﬂﬁ[ -order sy:
‘Given the system equation: o,
£ + ?..m ",;!1

where wnis the natural frequency. Solve the differe
u(t)=1 for t20 with initial conditions x (0) = 0 and ;
time-domain response x(t).
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following Signal 0 calculate the transfer function of the *

Flow Graph.

by:

Find the state-space moG



