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» Differential equation for RLC circuit
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 Ex1: Use Simulink to draw the output of the following RC circuit :

dflg) + dy(1) = dx(2) =1 . .
Let the input signal be a unit step, that is,
X(t) = u(t). z (t) — _ C=1/4F y(t)
Draw the solution y(t) for t 2 0 subject to each | _ _
initial condition specified below: ) 1 |
a. y(0)=0 =
b. y(0)=5
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Block Pararmeters: Capacitor =
Capacitor
This block models a capacitor with optional tolerance, operational limits and fault modeling.
Settings
Main Operating Limits Faults °
Enable table-based capacitance: |No— use constant capacitance - |
Capacitance: |U.25 | | F vl
Capacitance tolerance (%) |5 |
Tolerance application: |None - use nominal value - |
Series resistance: le-6 | | Ohm vl
Parallel conductance: |U | | 1/0hm vl
Initial capacitor voltage: |U | | W vl
eference
Y(O) = 0 | OK | | Cancel | | Help Apply

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




—p S PS5

— >
Simulink-PS
Converter

6)LL{1JI
5W) A Simulink ¢« 3,LY) Js=3 Simulink-PS Converter < .

Simscape (- b il 43 jalic ae Simulink ssbas Ly ) aodinsd o
:\_\31_1):133\ BSlall g :\_u.a\ﬁ)j\ Gl LAY G S Jazi o
Al 5l zaladll ) a3l Al gl aSaill ol HLa) JAaY 4y g i e

PSS

— -
PS-Simulink
Converter

Simscape <13 (1 438l (Physical Signal) 4kl 3Ly dysats a8 o
Aile Simulink 3L )

Jia) Simulink 2 Jals £ 5l 7 el il dallae 5l 48 e 3 5 Ledie adinss »
(bl s 8 Lealadiul f Scope e e e

Simulink (8 4l @ LY ) 4580 Aadadl) (o juaS Jass @

G ooaal sl ddadll @l ) Agl el AN e Al gzl AY Ay gpea
.Simulink

MU-EPP-FM-005

Issue date 17November2025 issue no:1 https://manara.edu.sy




Step Time - 0

il

Step

ojliaJl
Resistor
xt)
Cspac
Block Parameters: Step >
Step "
Output a step.
FParameters
Step time:
[0 |
SPS cal |
— Initial value:
Simulink-PS
gnverter |':' |
Final value:
1 |
L
Scope?
Cancel Help Apply

MU-EPP-FM-005

Issue date 17November2025

4. Scopel

File Tools View Simulation Help

@-40 @

Readv

issue no:1

- a-Q-F4-

Offset=—4 [T=10.

https://manara.edu.sy



4| Scope — O ped

File Tools View Simulation Help k.

- BOP® =-a-C-|FH-

:_- .'-,.-'\:: Voltage Sensor

— PS5
—>

PS-Simulink
Converter

T=10.000 Offset=—4

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy



ZV

6)liadl

MANARA UNIVERSITY

b y(0) =5

AAM-
Resistor1
Capacitor1 Voltage Sensor1
@ Controlled Voltage >
Source1
Pl [ .
Step Ti -0 s
ep Time oe [
—» ' ‘
> S P.S fx)=0 = Electrical Reference1 PS_Simulink y
Step1 Simulink-PS Solver Converter1
Converter1 Configuration?

MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy




ZV

6)Lial

MANARA UNIVERSITY

Block Parameters: Capacitorl

Capacitor

This block models a capacitor with optional tolerance, operational limits and fault modeling.
Settings

Main  Operating Limits ~ Faults

Enable table-based capacitance: |No - use constant capacitance

Capacitance: l0.25 | |F

Capacitance tolerance (%): s |

Tolerance application: 'None - use nominal value -

Series resistance: le6 | | ohm ~|

Parallel conductance: lo \ | | 1/0hm v|

Initial capacitor voltage: s | |v v|
Y(O) =5 OK | cancel = Help | Apply

ctrical Reference1
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AMA-
Resistor1
Block Parameters: Resistor] >
Resistor ftc
This block models a resistor with optional tolerance, operational limits, fault and thermal noise modeling. Toe model
temperature effects, select the thermal variant of this block by right-clicking on the block and selecting Simscape
block choices and Show thermal port.
Settings b
Main  Operating Limits  Faults  Moise
Resistance: |1 | | Ohm v|
Tolerance (%): |5 | =
Tolerance application: |None - use nominal value - |
OK I | Cancel | | Help | Apply
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Example 2: Natural response of a second-order system (RLC circuit)
At time t=0 the initial inductor current is i(0)=0.5A and the initial
capacitor voltage is y(0) =2v. x(t)=0.

Draw the output voltage y(t) using Simulink if:

a. The element values are R=2Q, L=1H and C=1/26 F

b. The element values are R=6Q, L=1H and C=1/9 F

i[m]
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The element values are R=2Q, L=1H and C=1/26 F
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| Resistor? Inductor
Block Parameters: Capacitor2
Capacitor
This block models a capacitor with optional tolerance, operational limits and fault modeling.
Settings Capaditor?
Main  Operating Limits ~ Faults
Enable table-based capacitan nstant capacitance v
Capacitance: | | F v|
Capacitance tolerance (%): |
Tolerance application: Mone - use nominal value A = Electrical Reference2
Series resistance: |le~6 | | Ohm v|
Farallel conductance: -L'N | | 1/0hm v|
Initial capacitor voltage: |2 | | v v|
y(O) =2 Cancel Help Apply
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Resistor? Inductor

Block Parameters: Resistor? v e

Resistor

This block models a resistor with optional tolerance, operational limits, fault and thermal noise modeling. To model
temperature effects, select the thermal variant of this block by right-clicking on the block and selecting Simscape _
block choices and Show thermal port. Capacito

Settings

Main Operating Limits ~ Faults Moise

Resistance: <i2 ) | |[}hm v|

Tolerance (%): |5 |

Tolerance application: Mone - use nominal value - ctrical Refere

Cancel Help Apply
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Resistor2 Inductor
Block Parameters: Inductor v >
Inductor
This block models an inductor with optional tolerance, operational limits and fault modeling. i
Settings T
Main Operating Limits ~ Faul
Inductance: |1 } | | H v| —*
Tolerance (%): 20 |
§ Tolerance application: Mone - use nominal value h .
| Series resistance: |i | | Ohm v| -
01
Parallel conductance: |1e—9 | | 1/0hm v|
Initial inductor current: |[].5 | | A v|

Cancel Help Apply
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b. The element values are R=6Q, L=1H and C=1/9 F
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AV 208
Resistor3 Inductor1
Block Parameters: Capacitor3 w

Capacitor

This block models a capacitor with optional tolerance, operational limits and fault modeling.
Settings

Main  Operating Limits =~ Faults

Enable table-based capacitangg® |No - u nstant capacitance -

Capacitance: |1f9 | | F v‘

Capacitance tolerance (%a): ‘

ctncal Referenced

Tolerance application: Mone - use nominal value -

Series resistance: le-6 | | ohm ~ |
Parallel conductance: |EI | | 1/0hm v‘
Initial capacitor voltage: |2 | | v v|

y(O) = z Cancel Help Apply
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Block Parameters: Resistor3 \/ x
Resistor
.I

This block models a resistor with optional tolerance, operational limits, fault and thermal noise modeling. To model
temperature effects, select the thermal variant of this block by right-clicking on the block and selecting Simscape
block choices and Show thermal port.

apacitord ==

Settings

Main  Operating Limits ~ Faults ~ Moise

Resistance: | | Ohm v|
Tolerance (%): | | Reference3
Tolerance application: Mone - use nominal value -

Cancel Help Apply
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[ Resistor3 Inductori
E' Block Parameters: Inductor] >
Inductor
This block models an inductor with optional tolerance, operational limits and fault modeling.
Settings Capacitor3
Main  Operating Limits ~ Faults
Inductance: |1 | | H v|
Tolerance (%): 0 |
Tolerance application: |None - use nominal value k& |
Series resistance: |D | | Ohm v| —— Electrical Referen
Parallel conductance: 1e-9 | | 1/0hm v|
Initial inductor current: |U.5 | | A v|
OK I | Cancel | | Help | Apply
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Example 3: Forced response of the first-order system for sinusoidal
input The initial value of the output signal is y(0) =5v.

Draw the output voltage y(t) using Simulink in response to a
sinusoidal input signal in the form x(t) = 5 cos(8t).

()3 [m]
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Configuration?
Block Parameters: Resistord et 9
Resistor ~
This block models a resistor with optional tolerance, operational limits, fault and t
temperature effects, select the thermal variant of this block by right-clicking on the
block choices and Show thermal port.
Settings R esistord
Main  Operating Limits ~ Fau oise
Resistance: 1
foltage
Tolerance (%a): 5 g
Tolerance application: MNone - use nominal value
W
< >
Cancel Help Apply

§ S wos T § SRS 9 =0 =

_.. -
Gain Trigonometric Gainl Simulink-PS

Soler
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Settings

Main Operating Limits

Enable table-based capacitancg: |No—usecon5tarlcapac'rtance

J
0.25 / | |F
Capacitance tolerance (%a): M

Tolerance application:

Capacitance:

Series resistance: | | Ohm
Parallel conductance: | | 1/0hm
Initial capacitor voltage: | | v
eferenced
0K | | Cancel | | Help | Apply
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Thanks for Listening
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