(1.1)Introduction:-
The  importance of differential equation increase day by day. and the relation between differential equation  and other college-courses is increases rapidly. In this report I will show you some application of differential equation and electric circuit . also I will use the techniques that I learned from differential equation course to solve first order circuit. 
In electrical , there are five ideal basic circuit elements:- voltage sources, current sources, resistor, inductor and  capacitor. We will postpone introducing these elements to next section
(1.2)Objective:-
1) to show you the relationship  between MATH 202  and the electrical engineering major. 

2) To obtain the first order differential equation
3) To estimate the solution  of RC or RL circuit.

4)  To understand the physical meaning of the obtained differential equation.

5) To show you graphical  solution.
(1.3)Background :-
 In the begging I would like to introduce some terminology related to electrical devices:-

(1)Voltage\
is the energy  per unit charge created by the separation(positive and negative charge).

We expressed in differential form as 
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Circuit symbol:-
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Where 

V=the voltage in (volts)

W=the energy in (joules) 

q= the charge in (coulombs)

--------------------------------------------------------------------------------------------
(2)Current \
 the rate of charge flow.

We expressed in differential form as 
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            Circuit symbol:-
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 Where 
i= the current in (amperes)

q= charge in (coulombs)

t=the time in (seconds)

--------------------------------------------------------------------------------------------
(3)Resistor\
 is the circuit element which used to model the behavior of resistance phenomena.
Resistance  phenomena ( is the capacity of materials to impede the flow of current or more specifically , the flow of electric charge)

Circuit symbol:-
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--------------------------------------------------------------------------------------------
(4)Inductor \
 is an electrical component that oppose any change in electrical current and it is composed of coil of wire wound  around a supporting core  whose material may be magnetic or nonmagnetic.

The behavior of inductor  is based in phenomena associated with magnetic field (( source of magnetic field is charge in motion, or current.

Explantion:-

If the current varying with time ==( the magnetic field is varying with time=(induce voltage in any conductor linked by the field 
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Where 

V= voltage between inductor in (volt)
[image: image7.wmf]
L= inductor in (henery)
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=  rate of change of current flow in amper
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= rate of  change of time in second 

Circuit symbol:-
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--------------------------------------------------------------------------------------------
(5) capacitor\
is an electrical component that consists of two conductors separated by an insulator or dielectric material. His job is to sore energy like battery.
The behavior of inductor  is based in phenomena associated with electric field ( the source of electic field is separation of charge or voltage.

Explanation:-

If the voltage is vary with time =( electric field is  vary  with time 
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Where

i= current that in capacitor in (ampere)

C= capacitance in (farad)
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= rated of change of voltage.
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= rate of  change of time in second

Circuit symbol:-
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--------------------------------------------------------------------------------------------
(1.4) construction of a circuit model

One reason for interest in the basic circuit element is that they can be used to construct  circuit model of a partictical systems. The skill required to develop a circuit model of a device or system is as complex as the skills required to solve the derive circuit.

Example :-( construct a circuit model of a flashlight)

See fig.1
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(1.5) The Basic Analytical Techniques
1.5.1 OHM’s Law
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Usually , the amount of resistance depend on the material ,example metal such as copper and aluminum have small values of resistance which make them good for wiring 

1.5.2 Kirchhoff’s law 1 (KVL)
The algebraic sum of all voltage around any closed path in circuit equal to zero
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1.5.3 Kirchhoff’s law 2 (KCL)

The algebraic sum of all current at any node in a circuit equal to zero
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Response of First-Order RL and RC Circuits
(2.1)Introduction:-

The important attribute of inductor and capacitors is there ability to store energy. In this chapter I will show you how  we can determine the currents and voltages that arise when energy either release or acquired by an inductor or capacitor in response to an abrupt change in a DC voltage or current source.

In this chapter ,we will show you a circuit that consist of source and resistor and either capacitor or inductor  but not both.

For brevity ,such configuration are called RL==(resistor +inductor

Also ,for brevity, such configuration are called RC(resistor +capacitor

(2.2)Objective:-
 My objective here extend to two main parts 

(I) Natural Response

(II) Step Response

(2.3)Natural Response
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(2.4) Step Response
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First-Order RL&RC Circuits
(3.1) The Natural Response Of An RL Circuit
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Required
· Find  i(t) by obtain the D.E?
· Solve the D.E.

Solution:-

(1)We use KVL  to obtain an expression involving i,R,L

(2) summing the voltage around the closed loop gives
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Remark:-

1- this equation a first order ordinary D.E.

2- it contains terms involving the ordinary derivative (
[image: image24.wmf]di
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).
3- The highest order derivative is 1
4- L & R constant (they are not function of either dependent variable i or independent variable t)

5-  We can say ,this equation is ordinary D.E with constant coefficients

Solving the D.E.:-

(I)To solve the D.E we divide by L
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(II) We transpose the term involving i  to right hand side 
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(III) Multiply both sides by  dt
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(IV) We divide by i
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(IIV) We integrate both side 
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(V) the final answer is 


[image: image30.wmf]()

ln

log

()

R

t

L

i

basedonthedefinationofthenaturalrithm

i

t

R

e

L

t

-

=-

=

-------------------------------------------------------------------------------------------------------

(3.2) The Natural Response Of An RC Circuit
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Required
· Find V(t) by obtain the D.E?
· Solve the D.E

Solution:-

(1)We use KCL  to obtain an expression involving i,R,C

(2) summing the current around the closed loop gives
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Remark:-

1-this equation a first order ordinary D.E.

2-it contains terms involving the ordinary derivative (
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).
3-The highest order derivative is 1
4-C & R constant (they are not function of either dependent variable V or independent variable t)

5-We can say ,this equation is ordinary D.E with constant coefficients

Solving the D.E.:-

(I)To solve the D.E we divide by C
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II) We transpose the term involving v to right hand side
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(III) Multiply both sides by  dt
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(IV) We divide by v
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(IIV) We integrate both side 

[image: image39.wmf]v

1

R

d

v

C

dt

=-

òò


(V) the final answer is 
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(3.3) The Step Response Of An RL Circuit
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(3.4) The Step Response Of An RL Circuit

[image: image43.emf]R

C



[image: image44.wmf]

[image: image45.wmf]0

:

()

cc

S

cc

s

t

RC

csS

dvv

cI

dtR

DividingbyCgives

dvv

I

dtR

vIRVIRe

-

+=

-

+=

=+-


_1208468365.vsd

_1208523981.vsd
R


C


+


-


L


R


i


s



_1208528288.unknown

_1208529627.unknown

_1208530886.unknown

_1208531736.unknown

_1208532173.unknown

_1208533693.vsd
R


C



_1208533582.unknown

_1208531969.vsd
R


L



_1208531041.unknown

_1208531119.unknown

_1208530943.unknown

_1208530747.unknown

_1208530811.unknown

_1208530201.unknown

_1208529140.vsd
+


i


-



_1208529549.unknown

_1208528699.unknown

_1208527120.unknown

_1208527655.unknown

_1208528121.unknown

_1208527436.unknown

_1208526323.unknown

_1208526519.unknown

_1208525705.vsd
L


R


i(t)



_1208472876.unknown

_1208472993.unknown

_1208523316.vsd
R


C


+


-


L


i


R



_1208472937.unknown

_1208472074.vsd
R


-


+


i


Vs



_1208472222.unknown

_1208470252.vsd
R1


RC


Ri



_1208464740.vsd

_1208466670.unknown

_1208467959.unknown

_1208468200.unknown

_1208467150.unknown

_1208467239.unknown

_1208466760.vsd

_1208465605.vsd

_1208463991.unknown

_1208464623.vsd
AC



_1208463485.unknown

