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1. In speed closed-loop control system, the load is driven by an armature controlled d.c.
motor with a proportional amplifier. The system constants are: 44 100 %
Moment of inertia of motor and load =2 kg-m”.

Motor torque constant = 2 N-m/Amp .

Motor armature resistance=1 Q .

Determine that:

(1) motor time constant 7 n.(10%)

(2) motor gain constant Ky, .(10%)

(3) the amplifier gain K, [volt/rad/s] to produce speed error 1% under constant speed
operation. (10%)

(4) In case of (3), find motor speed step response ) (t) from standstill to 10 rad/s
(10%)

2. In an operational amplifier circuit
(1) if R=100K Q, find the system damping ratio &. (10%)
(2) if R=100K (}, find steady state error percentage e for constant voltage input.
(10%)
(3) find the R value to get a critical damping system (10%)

0,01

3. If a plant with transfer function C(s)/U(s)=1/(S*+1),
(1) if state variable are c(t) and dc(t)/dt, find the state equation (10%)

(2) using state feedback u(t)=[K; K;][c(t) dc(t)/dt] . If the close loop poles are
chosen as —1 and -2, find K; value (10%)

(3) in case of (2), if desired output r(t) is added, u(t)=[K; K,][c(t) dc(t)/dt] '+K3r(t),
find K; value to produce zero steady-state error under step change. (10%)
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