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Task-1

Find the transfer function of the system given below.
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Figure 1: RC Circuit, a simple dynamical system (1% order)

Table 1: The Circuit Parameters

Parameter Value
R 1kQ
C 1uF

Task-2

Set up the circuit whose diagram and the parameter values are given below.

_ Figure 2: Op-amp circuit

The circuit parameters are given in the table

below.

Table-2: The circuit parameters

The parameter Value
R, 1kQ
R, 10kQ
R, 1kQ
Cy 1uF
Op-amp V* +12V
Op-amp V —12V
Op-amp Type:741

Apply |Vy.er = 5 V| Then measure “reference-voltage-signal”, “output-voltage-signal” and

“input-voltage-signal”. [the input-voltage-signal is the output of op-amp]




Task-3
Using the circuit that is stated in Figure-2, Apply

Vyrer = 5sgn(sin(2rn[10]t)), vt > 0|

Then measure “reference-voltage-signal”, “output-voltage-signal” and “input-voltage-signal”.
[the input-voltage-signal is the output of op-amp]

Task-4
Using the circuit that is stated in Figure-2, Apply

Vres = 5sin(2m[10]t), vt > 0|

Then measure “reference-voltage-signal”, “output-voltage-signal” and “input-voltage-signal”.
[the input-voltage-signal is the output of op-amp]

Task-5
Using the circuit that is stated in Figure-2, Apply

Vrer = 5sin(2m[50]t), vt > 0|

Then measure “reference-voltage-signal”, “output-voltage-signal” and “input-voltage-signal”.
[the input-voltage-signal is the output of op-amp]



Task-6

Simulate the given
closed-loop feedback
control-system whose
block diagram is given
below.
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Figure 3: Block diagram
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The reference-signal sine wave is defined as,

The relay component is defined as,

Sine Wave

Output a sine wave:

the two types are related through:

Parameters
Sine type: | Time based
Time (t): | Use simulation time

Amplitude:

O(t) = Amp*Sin{Freq*t+Phase) + Bias

Sine type determines the computational technique used. The parameters in

samples per period = 2*pi / (Frequency * Sample time)
Number of offset samples = Phase * Samples per period / (2*pi)

Use the sample-basad sine type if numerical problems due to running for
large times (e.g. overflow in absolute time) occur.
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Figure 4: sine properties

Relay

‘Output the specified 'on’ or "off value by comparing the input to the
specified thresholds. The on/off state of the relay is not affected by input

between the upper and lower limits.

Main  Signal Attributes
Switch on paint:
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Switch off point:
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Output when on:
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Output when off:
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Input processing:  Elements as channels (sample based)

Figure 5: RELAY properties

Simulation parameters are given in the Table-3.

Table 3: The simulation parameters

Simulation parameters Value
Simulation Duration 100 s
Max-Step Size le—5

[Which means [10~> s|in MATLAB]

Then plot the reference-signal and output-signal on top of each other. Additionally, plot the

control-input-signal.
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