g 1% 5 _
For Y 2% y N = 1,5 and a = 2 so that

BY _ 5 (15,15 -
E% 82 (1.5x1° — 1y = 349.5

fferentiation of a Sum of Functions

Di
A . T2 EE 1 )
n@;,___g-fgez‘:er:ltlatlor} of a sum of functions is equal to the
of t individual differentiations of the functions.

d _ d
[fl(x)] T lrzlx)l + = lf3(x)1

unctions with respect

I

1
0
o
)]
F -

|




Then

dy _ , dv
ax l.l--;{-+ V-q—g-
. 2
(X + 1)% (3¢x + 3y2y 4 (x + 3)° [2(x + 1))
AR (3 112 (

(% & T

2.1.4 Differentiation of 2 Quotient of Punctions

Consider two functions of

al(x)

' X, namely u(x) and YiX) « Let
Pl that is the quotient

of functions.

Then 1t can be shown that:

d

d d
dy _ v(x) =T [u(x)] - u(x) 3x LV(X)]
dx 2
(v(x)]
or more simply
g du _ dv
él _ dx o dx
dx U2

An easy way to recall this relation is to note tha v
occurs first in the numeration and is squared in the denominator.
This 1s emphasised below.

oF

du  dv
. adx

- 2
v

Dif ferentiate the following quotient of functions with
respect to x

D..L%
%

2.1.4.1 Examples

’ xZ 4 2% + 1

(11)
X + 1 x4 - 2x + 1

(1)

2B32B:2



S2sdcation can be
gedal coefficient.

.

pifferentiation of Trigonometric Functions

glls necessary to know the standarg forms of the
Bntial coefficients of trigonometric
Wiee of differentiation in order to gj
ometric functions,

functions and apply
fferentiate

__;ﬁQiﬁtﬂmi

%; (sin X) = cos X

%{ (cos X)) = = sin X

gd? (tan %) = seczx

%}? (cosec X) = - CcOsec X cot X
d = sec X tan X

ax (sec X)

d = - COSECE X

'a; (Cﬂt X)

pifferentiation of Exponential Functions

P,

= —

izl function
The differential coefficient of Ele expopigt;:lculus.
e found by the basic me
namely

Limit 3y - &Y
Gx - 0]
X

where y = €

hat
¥ this method it can be shown t

dx

unction which

* natical £
e, "N ! ex is the only mathe
:‘I?‘ﬂ{# functlon ’ t Chan981

Hen differentiated does no




e |

F T | AR \ 1; | *-}
ETTERY L AGRES,

S P

entiate both sides with Lespect to y

dx_y
‘a‘§-e

where y log, ¥

general it can be show that if

From the differenti

Ons

y = log, (%)

AN

d
where fRie) = 3% [£(x)]

Example

31 coefficient of the following

g ol 2
=l@ge_x

=
=




=L1=

3x 1s a function of x ang can itself be
i —fapentiated with respect to x,

d_ 3.2
3x (3%° + 6x)

. d_ g
Then el )

6xX + 6

2
aar o d”y = :
(8Xy is written as 5 (read "d squared y d X squared")
Tax dx

: 2
Then d % e mE

dx

_jl_{ ——-‘“2 is a function of x and can be differentiated with
§ rlnri-_';_:?.lz :”' Tl N . -_-_
- -y grx

respect to X.

2 23
d d%y,. _ 9°¥Y _ ¢
: . s ( } = —
=" b dxz de

Some functions can Dbe differentiated_sqc;esswely | .
i fi‘féifly.without the differential coefficient becomelnd .

LS L
e

1
An example 1s: y = %
: QEI' - éii = :% and SO On.
X - g2 ax? x ax .

2.1.8.1 Example

: ' fficients of the
= X differential COE
Pind the first three

function

(=)
L 2x + 1 l
1 = (Z2X * 1)_
Let = e L 1
-2
1)“2 = 2
Then %ﬁ = [=1) (@) (2% 7 (2% + 1)
2832B:2




l

W DUL they g
. ;_'.'.5::35"— ions .

o .
1S a 1-.ogar1thm1c: and

=80 Process has beer

’Il eXpression

L !I.

.i ! &
| sin? u cos

i __‘ the f ollowlng

llowing relation:

= 4y

But u = 2x% -1

lence gz = e
L-._%:. " 12%x sin (2}(2 - 1) cos (2}.{2 = 1)

Differentiation of Implicit Functions

definition an IMPLICIT function is on

R e e 1n whi '
g8ed in terms of x EXPLICITLY. ch y is not

T = I _— .. - 2 |
e function vy X- + x + 1 1s an EXPLICIT function, that

Baexpressed explicity as a function of x.

el e

y2 + 3xy + %2

IMBEICIT function since y 1s not expressed in terms of x
Phe equation implies that y is a function of x.

sSome jf_tj;l‘p’._l.icit functions can be made explicit by solving for
Dr example,

is an implicit function

and 1S an expliqit function.

lleWever, many implicit functions cannot be changed to

SNt functions. For example,

y2 + xy + X2 =0

m ey 4 = 1 - " y & Dn use iS made Gf the
P8 differentiate an implicit functl

I ' lci lon of X
IPf £(y) is a function of ¥ and implicitly a functi

/
d dy

-



L
T ﬁ'a .
w r l"} 'u 1) u\ll' “’i‘li \@ ‘\‘ ? ) \ "

'EGRATION

7.2.1 Inm -roduction

jal ar | m‘;egral calculus. The integral calzzfugfqzzemgéﬁeren -
: Y

| o “r.;-lul*; al and important applications in sclence and eng; :
par _.._ .{ m|_,. 1y electrical englneermg It would be no u;giigiezmg,
e = dtement

to 4: electrlcal engineering could : -
the in calculus. > ot have developed without

LR [ "l':‘l.."

With .
! “€Spgy, Integration may be approached in three different ways
ir ._:1,_-..""‘“' the integral of a function f(x) can be co;sideréd.to D
_f___‘“; UNDER THE CURVE of f(x). This approach allows a basi -
2 insighthinto the underlying principles of integration, .

It is also the GEOMETRICAL INTERPRETATION of the integral of
func: :mn f(x) taken between two limits.

condly, the process of integration may be considered as
HEMATICAL PROCESS in its own right. The fundamental idea
gration is the synthesis of a large number of small

twtes to make a whole.

Thirdly, integration may be considered to be the reverse
process of differentiation. Then integration 1s saild to be
ANTIDIFFERENTIATION. This is the extremely important connection
' between integration and differentiation. It means that given

‘ tﬁeﬂﬂﬁiferentlal coefficient of an unknown function, the function
elf may be found by integrating the differential coefficient.

_ '-va i¥dea of integration as antidifferentiation leads up to the
sSbject of differential equations which is of central lmportance

intelectrical engineering.

2.2.2 Notation

? In words the J'b £(x) dx is THE DEFINITE INTEGRAL OF f(x)

a

WITH RESPECT TO x FROM LIMIT a TO LIMIT b.

the process of INTEGRATION. The

=
Evaluating the integral 1 The x = a to x = b are

function f(x) is called the INTEGRAND
the BOUNDARIES or LIMITS of mtegrdtwn

2.2,2.1 Example

Find the area under Y
£(X) = 3 sin x + 10 between the

and x = 27.

imits of integration X =T

2832B:2
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- evaluated as accurately

as desired, Take

m = 3.1416

A =10 x 3,1416 - ¢

31.416 - ¢

A = 25.416 sq. units

tegration of a Power of x

where n # -1

L. WeNindex n may be positive, negative or fractional. Check
. X 3 sin x 4 10 ; fegration by differentiation.

.
+

at 1 . . becomes = which 1s indeterminate.
e . n + 1 0
y the special case x =

aral
3 ."v .HTI-".:'J

_1 is not permissible 1in this standard

1 Examples would

[ x! ax

SN cos 1 + 107)

. B 1) - 10



~———-:ﬂ

~-19.

1
2 3w 1y 2x+ gLy

(2x + )4 4+ ¢

oo|

1 =
= 5 (=3x + 2)3 = I
(“3)(+§)
._..._._.1 = — - 2
}' always be taken 1 E
I = -5 (=3x + 2)F £ C
m + :..
» t& -:l. + C
1 1 -2 + 1, ¢
5 (=2 + 1) s

,, the funcitons

1 1

- (5x + 8) =~ + C

i

sfactional.




MRCtions, the folloy;
wilQ

= IR

88 DY Trigonometric

o e 1 -
sElnometric functions

COS™X dx = £L£OS 2x +
5 =
J cos?x d c
x:f__052>'.+]_
p, *dx
L
2 | (cos 2X + 1) dx
2 '7 SIn 2x + x) + ¢
- 1 . 1
= E S1ln 2% + = X + C
cos 2x = 1 - 2 Sin2x
Dandy & - l - cos 2x
P
f sinzx S f 1 - cgs ZX A%
1
= 5 [ (1 - cos 2x) dx
= % (x - % sin 2x) + C
; R e W Y
= = X ] Sin <ZX

——




~23-

j coS X sin x dx

i
—
N =
in
[
=
NS
=
‘@7
-

l\
’—J

2

n

I cot?x ax f(coseczx = 1) dx

=_C0t}{—x+c

3 the multiple angle formula,

| : roduy : :
8 can be 1ntegrated. = ¢ts of trigonometric

D
These are

S1n A cos B = % {sin (A + B) + sin (A - B)}

€os A sin B = = {sin (A + B) - sin (A - B)}
cos A cos B = % {cos (A + B) + cos (A - B) |}

sin A sin B = % {cos (A - B) - cos (A + B) } |

i

sin 3x cos 4x

I

ra| =

(sin 7x - sin X}

______

w
x
O
17]

R
>

(@R
5

Il




cSult

—
T O0Yr
ons

fz
e dx
l:ﬁ) '
{'-\__‘;

i a Logarithmic

f

[

For example,

4% dx

2x2+3

X dx

232 + 3

sin ¥

Cc0S X

dx

]

| =
"'_I

S

-

- £n cos x + C

= fn (cos x)~% . C

1

n +
COS X C

i

£n sec x + C

Integration by Change of variable

Let

I

= [ x / 2x + 1 dx

i

i

N

ERPrEssion x v 2x + 1 cannot be integrated directly by
tandard form.

u du



Evaluation of the Definite Integral

It can be shown that in general

I, YL

F(b)

jb f(x) dx
a

=
-

F(b)

- Fl(a)

and F(a) are substituted

tion F(x), that is

For exampl

since

[ £(x)

e,

dx

instances of the integrated

= F(x)

1255
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1
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frequency and "

a" and wp"
constants

are

Differentiate p

With respect tg £,

The relation of induceg e.m,f,
aw&éhine to field current 1

ﬁ%ﬁiaigital computer to be:

E of a direct current
¢ In the windings was found
electrical Machine is 9

4\

e

2 3
P 008 + 681.5 1. - 461.8 1.° + 46.3 1,

Phis 1s the magnetisation curve of the d.c.

machine.
o

. . dE
Find =

" flux dens; ty | Sl

as Constants,

Determine
-

. oy
Eferentiate the following product of function
' .--;=_7j1;‘_:-1_:§= =N T .

. (i)

RN respect to (11)




@ the potentiaj]

= -

:;51;t [BZ.5 sin 30t

. B

abinductor of sejf-

r.l‘-.' [ ‘I.I :_.

where ]:4:0 and L2 dre constant ang
sosition of the rotor. Fingd
ﬂﬁ%ﬁﬁﬁance with angular posit

syentiate the followin

: - 0 1 lt from a
lrrent growth in a resistive-inductive circul
zurrent c G
enly applied battery e.m.f. 1s

re | U . ) ct to time.
change of current W

——--—--!M.ll!..........‘ll
34

self inductance of

Q rotor w

' he ; indin of =z :
pole synchronous machipe ige E salient

L=L0+L2coszg

9 is the angular

the rate 0
lon.

f change of

9 €Xponential, logarithmic and
functions:

Ly e 2%

—— l
™ E l e
1 R

Find the rate

] 1 me .
R and L are constants, t 1s T1
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. le . § =,
PART 2 - INTEGRATION
I the area under the curve:
)
Y = 4 sin x + 3
Ween the limits T and 27

grate the following functions:
tegrate

S USing the fy,.,.
. Ctl(}ﬂ of

. 5
R X

tan (sin? g )

(iv) 3X

1
(v) 5 x *X
3

(vii) (1 + %)
S (viii) (3 - X

(%) (3% - 2)



(iv)

X
3xe

3
- 3xze =%

X

3x2 4 2

X
ea

edX 4 4

COS X
sin x + 4

seczx + 1
tan X + X

Weorate the following by change of variable:







ticular case

lications of .

ng, Dut one of
value and +

e nd

t dt

Tm

l . 2,T
-:I.'_'f[zt]
i,

| O
| — _—
i 2

the integral

IT L(E) dt
O

BENarea under the graph so that by dividing by
. fherheight of a rectangle is determined with
€ e Oof the rectangle is the same as the area
',j.:_.-'f-_._._g In the above example then, the
RN riangle 1is

riang

1lar wave of Current

| "‘_iu after eve ry 0.1

I:{ it f .'ei'_ach 0.1 secongs.

'own as PI‘ Seconds.

“bm ged oyer one time
=24 Time periods.

§'by the base length T gives

7 Loty
T = =
AVE T

: ) /S
I integral formula. Thl

same result given by EnE hort cut method.

. x . o or S ,
Pt in mind as a check S e T

f:-‘“"“f?—lfﬂ, is illustrated



= '..’i ig:.’iﬂ”

SE€N chg nged from t

1 -l
I

| gygygqgéuﬁubtracted

Licity the

L

Rectified sine wave of current

IT 1 (wt) dt
0

[T I sin wt d(wt)
o M




,lj.._ but the me thod
#8. current is the
4Ve the same heating

s heating effect is Ipc

: R

36 well-known result

uivy
ge is found of thg sggignt cUETent squay d,
of e

the
Currﬁnt ‘-‘ia‘Je

he rectifie
e c d sine wave (or for 4 |
he result is the same ) 1 Unrectifieq Sin

L e ,
?{.r I ¢ sin?

0 m wt d(u_.t)

1 - cos 2 pt
2

1 - cos 2

[ wt - 5 sin 2 wt |7

LRrMS

I = 0.707 I,

| RMS



w,w—.‘ - of a waveform is the raty

O o
+he average value, of the effect;

iVe

=£Jl ﬁ'ﬁf complex

'__-"!l:

i fr{,hg_#ﬁ bel e R.M.S. v
ettt ov RRRIEEACTOR = o ales

IRMS

I

.h.—"="'-: -

f - AVE
or glves some 1ndication of the shape of a wave-
Some use in industrial processes.
, 5f form factors are given below:
, given by LN
‘ | ,I'.-k_.,-,—;ﬁ-., :e;s'h-a-pe Form Factor
: ) - _':v (rectified) 1

A{I ) n”uir (IECtlflEd)
| a '?'!-..*':‘:-ﬁ:,u ar wave

_I Z ! : At LGN
[ s waveform 1s represented by the equation
o - v (t) 10 - 10 sin wt volts

omponent
— p.C. component = a.c. compC

'i}‘_';fsia 1lowing:
LO.

average value;

PEXIOdic waveform e R.M.S. vlaue

f integration?

(i) by use Of formula.

ey i) by use O
200¢ am -

VU amperes
ne Qrm fac tor



L e

e T 1S the perjqg
the wave w1 = ;)

-.--"‘i-;_-__

FOMPONENT WAVEFORMs

L
1 -
nere
1
1
|

27

= [T |

2 )
[“" [ vie) 12 go
0

| 10(1 - sin @)
0

12.25 volts
"RMS T

]l

d |’d
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(c) FORM FACTOR = —RMS

---
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---“
I.-'__
b i —
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CIRCUIT TRANSIENTS

?5_a'circuit is switched from one condition to another,
riod when the currents and voltages are changing from
eady state condition to another steady state condition

ferred to as the transient.

ﬁ% this section we shall consider the circuit transients
eciated with series circuits containing resistance,
uctance and capacitance. The linear differential equation
h constant coefficients that describes the reaction to a
reuit change has a two part general solution, the sum of

& complimentary function and the particular function.

i =1 + 1
C P
where = C.B. & P, 0L,
1_ = complimentary function (i.e. the transient)
<. , .
contains the arbitrary constants
lp = particular integral function (i.e. the steady
state component) or 'final' current
5.1  RESPONSE OF RL AND RC CIRCUITS TO DC VOLTAGES

B 5.1.1 RL CIRCUIT

Figure 5.1




I ——

Solution

1atlon is detzijeas au
letaileq guation of the current in a circuit will depend

a@n indication of
-~ J:-i_j,,]; :H- ﬂ,nlg C.'Gn"

|mf; sg;tchln arrangements and will be of the

amperes. A, 1s the arbitrary constant

= Exponential decaying component + final constant

'fé.'{'a‘. . '_'.- i
o component
A of r t
_.! o Ijilé — AE-T amperes ( i « &' the tranSieﬂt }

I_ amperes (i.e. the steady state current
3 or final current)

A€ m—‘t* the valu
Eial and final conditions exi

imple 5.1.1.1

in the circuit.

ne the
'f_:?ﬁ le circuit shown Ln flgiiicg fiage;:;?closed:—
"-:'--a." . after the S
i,T;ng values

the final value of
TET, initial value

8 the time constantho .
. | n of the
he equatio ate of change

ﬁtmhe initial I
|



Initial current

Final current

i.e. 2
Ste, A

Figure 5.4

amperes
= 2 amperes

] ampere = Ip




M oe N

sntiate with respect to
1

et ot = O

time,

differentia] egquation
amperes

instantaneous value of ¢
initial value of current
time after closing switch §.

urrent

m‘| eonstant in a circuit containing resistance
fBapacitance 1s given by:

amperes.

amperes

neral Solution

Bthe RC circuit there 1is no steat_iy state current and
Brefore the particular function 1S Z€ro.

amperes.

: nitial conditions.
e ' rmined by the 1n
'he value of A, 1S5 dete

Example 5.1.2. 1 ; b, o

. : 1 20 VOLLS,
. : .+ shown 1D fig. 5.0 Hi& If the initial
For the circui 100 microfarads . e
f*” 1000 ohms and C is 2 milliCOUlombSr determin
charge on the cap h § i5 clesERAss

the following a

(a) the :
(. B ¥ Jtage across the capacitor;
;.t“':) tge : | ; gh:fzgr c?osing the switch for the

capac
(£f)




-

L R

—

©0lving DE

300 400 Tt
(ms)

Figure 5.7

I |~*J SIMPLE FIRST ORDER DIFFERENTIAL EQUATIONS BY
HE CF + PI METHOD
i
) __' B, 3, 1

REConsider the CR CIRCUIT switched onto a DC SUPPLY

+
VR VC‘

iR + Z/idt | R+

t = €

[
~
t-0

; | : 25 €

final current Ip = 0 Lo
Aemt A is the arbitrary constant.

; 1.
Rgg * ¢
(Rm + %) AeMt

1
Rm * &

ot
CR

=FEt

Ae CR




i

| T‘ 1l-|-.r‘ -
| |I. _'\J_."l .ﬁ‘a
- - B,

E RL AND RC CIRCUITS TO AC VOLTAGES

S

Figure 5.8
fter closing the switch S
] *.;”‘-'.13

in figure 5.8, we have the

Eqn sin (wt + @)




= 14 -

- 13 -

BNA + 0.3932 sin(-g, 130,
QJG‘O;OSSG

The solution to this first order differe

. | ntial e <
has a complimentary function and a parti duation

o

. 3 ¢
BERUSES6e ""°" + 0,393, .

t

—-——

where i, = Ae T amnperes

CIRCUIT
ip = Ip sin(wt + 0 - ¢) amperes .

The constant A is determined by the condition
apply at the time of switching and the partic

function (i) is the steady state current in
circuit. |

S that
Ular
the

+
_ _ _ oy 1dt
"
2C Yiﬂg'CGmpDnent -+ . il__ ﬁ
nent ., —~ C /£
__ ¢ 7 K&JTﬂﬁq
| ®
J
515taﬁe§ﬁzag ‘ Figur: .
henrys :ﬂ'hen ) i aa0 e . ‘
= WlHC s . .
resulting curr: 30 Determine the equatio |
9' current in the ﬂ.ﬂil. n Of the fter ClOSing the switch S ure 5.9 we have the

following:

YR Rt
FOI‘ : d i l o, . = - &1 i (wt + € | |
-the Particulﬂf-functiqn o8 hace . AR+ =[idt = E_ sinl ,
Z | e:

3 . | = 254.3/38,13°
m = 100/30° vo1ts

note tﬁﬂ'¢ = X

——

R

ohms

Differentiate with respect tO

' [ o1t A Y )
d l + J—l — r W ': L 5 | J e

gt o om

h .~ thig first order differential equation
The solution to this ~2-7% . 1

. - £y the .rl‘.' LICULLT .,
18 the same as ivt°

1 =1, 7
3 amperes
where 1 3 ~
- ‘wt + 0 = @) amperes.
= 1
1, = Re~voot I
At t = . apa] SolUtiOf
t 0; t = ﬂ ThE_’ {:]té‘_n':l_ ol I

1 sin(wt + @ = @) | amperes.




§NIN' SERIES RLC CIRCUITS - DC VOLTAG
E

Figure 5.10

Bire 5.10 by applying Kirchhoff's Voltage taw

: - er he_ switch 1s closed, we nave:

—
e

v_R+vL+VC=E

[idt

-

_di ., = g_1
V-La—t';‘*‘c & C

L

= 00,0433 ol L di : lr, = E
+ Ri + Cj'ldt
pect tO time.

Jifferentiate with ¥e®

2 . '
' 1 _@_l.i-
| Lger + Rat

Divide throughout by L-




= 18 -

Overdamped (o > y
o

= - i R i
ON and the: I

j ¥s and C is 100 microfarads

- -'\-.4 - I
ﬁ:_-'h'tiﬁ.‘-"

i ;I- -'a th.e se

= A (-0 + B)¢t |
el | | Ale + Aze(-u - BJt i

I‘ T“..‘_i:-._-i].l.l.:fgu.'r.‘w','; ':5;:'."
=) igure 5.10 E is 100 volts, R is 500 ohms, L is 0.25

. Determine the

dtion of the current if the initial charge on the

€1TtOor is zero.

500

— -

2 x 0.25

= 200

L

. R4 AT —--— l
A e == ) w -__F_—_—-.
2= T 9 Jic  /0.25 x 100 x 10

: . . 2 -
Y v - W = 979.8

i,CosBt, | a > W therefore overdamped.

=g BIt | pefl-a = BUE

= A +

of : 2
. ¢ -1979,80 smperes.
Ae PofE + Aye€ ;
gl = E 100 volts.
0 and Lz
— m‘*”*‘i
1
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—-—ry P
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Case 3 - Underdampeg (@ < g

The SOlution tpo
is

- s e T
e :-l:"f'. -

==

L”;gﬂg-gﬁﬁ%iﬂération

|

RESPONSE OF SERIES
. | is ﬁy“‘w_} ohms + L ig
cduation of the current g2 i0i°T%8S. Determiny i
caPacitor is gg CUETENE if the intgia, charge on 1.

RLC CIRCUITS

TO AC WAVEFORMS .

e = Emsin{wt + Q)vol
e S = =
. 1
| o
Y damp
I 21T Broeo
- o = .
II_:'I'EE}; — 3 _'I-
. 3 /mC
= YuF
- U d
dt =

Figure 5.12

' Plied to a series RLC

- idal voltage is appliec TR

When a 51nus§;jn above, the resulting current 15.;2§t

circuit as sf re of a transient current agdla curre e

g 1. COHSliter the transient has diminished to zero.
1sts a

that exi1s




Y N, 7, S

-.21..
- 23 o

i =e-

total current js 9iven by the fgq;

[Alﬂinlﬂﬂt + AchEIOOt} dMpereg
For the Particulay

= i 4+ 4
C p
functiﬁng ic = complimentary'function
E-R+jrx-x) | 51
I c! = 100 + J(250 - 20) p fe. = Particular functijon
= 100 + 1230 p :
= 250.8-1.161 Q

Pr the above circuyjt We have
T - 100 l.571 i i - -
P~ 250.8/1.183 0.3987/0 1103 ampe e
di Lpr. .
I PR+ T—== 4 | 1dt = g
ip = 0.3987sin(500t + 0_41933 aMpere. B - E )
m = & Sin(wt +
m
I = a~loot piern B
2 fAIs;HJODt + Azpﬂslggtl

+ ﬂ.&BB?sinfSﬂﬂt + 0.4103J

: 4 R______ e = = w E ale I (l.,- L -+ J
in - _ . C m
'-si:ff§;1af*CIOSing the SWiteh, ; - 0 ang 3
1€, e = 100 VOlts, 2 R di 1 w E
0 = === L Sy - N cos (wt +
AZ - 0-3937$in0m4103 T t LC L
2 = =0.159

The solution to this equation is

~ . - - .:'
%kiﬁpllmentary Function (i

—

- r

The CoOmplimentary function

is the solution for current
ed is “SSSlde 2
Bfthe voltage applied is co
1

red tc be constant.
. Mt
3 1 ] = subst. 1 = Ae
2 3 R di —13 = () c C
©0s100¢) i.e gg% e T
o - solutions
281inl0o¢) - three possible solu
_ S before, there are | Bt
'41'03') _-at [,Fi]l?‘“ L P‘ZE
_ . 1 = € ] :
i) Overdamped: i | (- - B)t
l-—'} -+ A?
g iﬁ.]r::f .
“Sla. o+ Azt)
: = g 1
. -~ '—_“d: l.{:’
| S L ll}* dampe
(2) Critica

) . osBt)
,"%% (A, sinBt + A0

i = €

(3) Underdamped: ‘¢

. 3 ’J
= A€ -
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after thergransient subsides and may be Obtaineg by
considering current and vVoltage within the ¢

reqUency
domain.
Impedance of circuit = Z = z/g tan ¢ = %
Applied e.m.f. = Em = E_/0
E E
I ='m = Enf®
P 2 Z/¢
E
=___I_ﬂ_£@—(p
Z
= T 9..
p[ ®
S el n + N
D P51 (wt @ ©)

DETERMINATION OF CONSTANTS
C!=_“R'-',' W=1 B_ﬁ 2
2L °©  J/IC ; = Vot - S
;:e E:nésinFs A. and A _in the complimentary function
1¥iensofo?1n9d by Consideration Of the lnitial cop-
| -Or curr nd
a1 trent (i) ang rate of Change of current

P | closed when
in the circyjt 1; iﬂz7lJ.vo1ts, determine the il =ent
1s zero ihitial Charge Oon the capacitor
Solution
=R _ .
W = -—‘L... _
©  V/IC T 141.4 raq/.
o --Ore.underdamPEd_ 1. = 2e
B = ﬁ_\—-z‘ M = -g * 5B
| W ,.
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