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Lecture - 39
Single Phase AC Circuits (Contd.)

So, we are back again. So now we will see the representation of an what you call

sinusoidal signal by phasor, right.
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So, here actually first thing is that you know our understanding should be clear, such that
you know for solving numericals or for getting ideas things will be totally clear, right.
So, let us see how we can make it. So, representation of an sinusoidal signal by phasor if
you look into that all, right up is there will come to that, but just listen that Suppose, you
have you some what you call that O A, O A is that radius suppose O A, suppose this is
center of the circle O and this is a O A represent that your maximum value of a
sinusoidal quantity. It may be current, it may be voltage, right. So, in the and it is at this
position it is rotating in the your what you call in the anticlockwise direction, right. So, in

that case if you take suppose that vertical projection so that is A B.
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Let me clear it, say A B this is a vertical projection A B is equal to your O A. It is your

|
|
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sin theta vertical projection; that means A B is equal to right.

So, O A is the maximum value of what you call of a sinusoidal quantities. For example,
suppose O A is equal to suppose; suppose this signal O A is equal to i, right. This is the
current signal write i, [ will say it is maximum value say O A is equal to I m that is the
maximum value of the current the peak value of the current right; that means, this one is
equal to your I m sin theta, right. And this A B is the maximum value that is I m that is O
A O arather O a, right. And A B is equal to I m sin theta, right?
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Now, let me clear it; that means, my A B that is the vertical projection of this is equal to I

m sin theta.

Sorry, now when theta is equal to 0 right when theta is equal to 0, then A B is equal to 0,
then A B is equal to your what you call is equal 0. So, make it a projection when theta is
equal to 0. So, this is the origin here it is starting. Now if you take another value of
another value of theta say, this angle is theta; this angle is theta for which A B is equal to
I m sin theta. So, this way you take another point here. Similarly, for somewhere here,

here you can take another point here for theta is increasing this is the theta, right.

Now this way when it will come to some this point say this O A when it will come this O
A will come here. You will take another point here. Similarly, when it will come to this
when theta is equal to 90 degree that is when theta is equal to 90 degree, then your A B is
equal to I m. So, take a projection here this is the maximum value. So, if you plot this, if
you plot this it graph will come like this. Now when you are going beyond this that is
theta you are what you call more than a 90 degree, then again you take the projection, if

the point will come here theta is increasing this side this theta is increasing.

Similarly, when it will come here, right; so further when theta is more than 90 degree so,
somewhere here; so this point will come here, similarly when it will come here, this
point will come here. And finally, when it will come theta is 80 degree again it is 0. And

if you take all these point and join it and plot it, it will be a sin curve, right. That is the



generation of the sin finally, that O A is rotating. So, it will come to some position here,
some position here, this way it will move and it will come to the your what you call?
That this is one 80 degree, then this is 270 degree, and when it will come to this one it is

360 degree, right.
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So, it is moving like this. So, let me clear it. So, this is my 90 degree, this is my one 80

!

G

degree, and this point is 270 degree. And finally, this point is 360 degree. So, when it is
come to this side when your are coming to this side. So, again this value will become
negative. So, for this point it will be somewhere here, from this point it will this way it
will coming and finally, it up to 360 degree if you do, it will be a sinusoidal what you
call generation signal generation, right. That is this that means, this way you take the
maximum value of any voltage and current, and then you are moving in the clock

anticlockwise direction.

And accordingly theta is increasing theta in between 0 to 360 degree, and if you plot like
this and O A and your vertical projection of A B is equal to os sin theta; that is, A B is
equal to I m sin theta, and if you take each point and plot it will give you sinusoidal your
what you call sinusoidal signal, right. This how that sinusoidal representation of an
sinusoidal signal by a phasor; that means, phasor actually phasor is a rotating vector,

right. Because angular line between 0 and a 360 degree so, and it is moving your either



here we are taking anticlockwise either clockwise or anticlockwise whatsoever the

phasor is a rotating vector right.

That means voltage when we write this way suppose V arrow, I arrow this is actually

phasor quantity, right.
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But impedance, let me clear it, but impedance when you write z is equal to later we will
see 1 plus jx, right. So, impedance I just put z bar, right, impedance is not a phasor
quantity. We will come to that why it is not a phasor quantity, but voltage and current and
phasor quantity, and phasor is a rotating vector, right. So, this is what? That sinusoidal
generation and everything is given here omega is equal to 2 pi f. So, it is written I m sin

2pift.

So, alright up here alright up is here for you, but whatever I told this expression in here,

right. So, next is that your this one.
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Now, you we have to here also we have to understand certain things. Write up is here that
is a different that is that you read later but just listen. Suppose I have a current and a
voltage wave form, right. So, for this one what you call this one actually this one, this is

a your what you call the voltage wave form.

Now this inner circle this one, right. This is the maximum value of say O B is the
maximum value of the voltage magnitude at sometime if; that means, O B is equal to say
for example, V m this is the voltage z, right. Forget about scale another thing that is not
an issue, thing is that we have to understand. And at that time the current this O A, let O
A is equal to at that time current a position was this time, right. And this angle between
this voltage and this current, it is phi angle is the phi, right. Now similar way so, | mean
this phi this both are rotating in the your what you call in that your anticlockwise

direction, right.

That is omega is given, right. So, omega is equal to 2 what you call 2 pi f into t omega
sorry, omega is equal to 2 pi f. So, that that is your omega, omega is equal to 2 pi f, right.
F is the frequency so; it is rotating in the anticlockwise direction. Now if you take the
voltage wave from I mean and current waveform suppose current when current position
O A current position was at A and voltage at V and this phi. And they are moving at your
what you call in anticlockwise direction, and omega is given that your what you call that

as frequency, right.



So, f is the frequency and omega is equal to 2 pi f. So, in that case, as this is moving
when; that means, angle between B and A whatever may be the position angle phi will
remain constant. For example, suppose if B is somewhere here, and A is somewhere
here. This angle phi always remain constant, because both are moving together it is a,
right, and in the anticlockwise direction; so because the frequency is same. So, in that
case what will happen, and if you make the projection of the voltage from this point, it is
some point will be there when it is coming to this one, this is the your what you call this
point, and when will come to more than 90 degree it is a peak value V m finally, it will

go and come to 0 and again it will move like this.

Similarly, when this your O A is the your what you call I m we have taken. So, at this
point, your this is the your what you call that theta is equal to 0, right. So, in that case
what will happen? That your this point this point it will start, this point it will start, and
in that way that sin your what you call this current wave will be your what you call this
sinusoidal one voltage also sinusoidal one, but at theta is equal to this time your t or theta
is equal to 0, current waveform will start from there because position is here and voltage
will start from here somewhere here, right. So this way, suppose this sinusoidal
waveform voltage and current both are generated, but angle between these 2 are remain

same.

For example, that just this thing here we have taken the 2 quantities on voltage and
current, right. Represented by O B and O A everything is written here, here it is shown
that the phasor O B is leading the current phasor diagram that what is the leading or that
what does it mean? It mean is a leading or lagging, right. So, in that case what will
happen? That if you take that v is equal to, first we have to understand leading and
lagging and then will come to this. So, first let me clear it. Now question is that what is
leading, and you have to see that out of this 2 wave form which one is reaching it is peak
value. Forget about magnitude and another thing which one is reaching it is peak value

earlier than the other one.

So, in that case this is the voltage wave form, it is reaching peak value earlier before the
current. Because when it is reaching peak value current is here. So, first voltage actually
reaching it is peak value before current because current is here. This is one thing or other
way that which one is coming to the O first the voltage is coming to that what you call the

0 O first compare to the current, right. So, 2 ways can be done if that out of this 2 wave



form in this case that voltage peak is your reaching first then the current peak; that
means, voltage actually leading the current. Or other way the voltage actually coming to
the O first, then the current; that means, voltage is what you call leading what you call

leading the current and this angle phi.
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Actually this is the angle phi, right. This is what between this voltage and current, this is
angle pi or the peak differences; this angle this difference is phi, right. So, leading means
you have a suppose voltage and current waveform. If voltage is reaching it is peak of

before then the current; that means, voltage is leading the current right.

Or if voltage is reaching 0 before the current; that means, voltage is leading the your
what you call current other way is, other way that current is your reaching peak later than
the voltage; that means, current lags from the voltage. Or current reaching to 0 before
what you call after your voltage becomes 0 or currents lags from the voltage. So, either
this distance is phi or peak to peak this distance is phi. This is the concept of leading or

your what you call leading or your what you call lagging concept, right.

So, in this case what will happen? That as voltage is leading by this angle what you call

current of phi, right. So, if we take the let me clear, if we take, this is my current signal.
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That means my v is equal to, right V m sin omega t, right. This is your this is your what
you call this current signal sin omega t, right. And your theta is equal to omega t. So, V
m sin sin omega t. Therefore, this is the your what you call that current signal, but in the

case of voltage is leading by this angle phi sorry, this is sorry, sorry this is let me clear it.
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This is not voltage, this is sorry this is current, right. This current [ m is equal to I wrote
by mistake voltage. So, current is equal to I is equal to I m sin omega t. So, so this is the,

this is that your wave form of the current, right. Now voltage case, voltage is leading this



current by phi so, voltage case we can write v is equal to V m sin omega t, right plus phi,
right, because theta is moving like this from this position to that position. So, it will be
sin omega t plus phi, because voltage is leading the current. So, phi angle should be

positive, right.
So, we can write V m is equal to sin omega t plus phi.
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That means, in phasor if you make it like this in phasor suppose we are writing I is equal
to I m sin your omega t, right this way writing. So, that means, my rms value is actually |
m by root 2, this is the rms value of the current right; that means, when you write this

your what you call? This is my rms value; that means, we can write let me clear it.



(Refer Slide Time: 13:42)

757?"‘&“‘?“‘&2"‘?’,,“““"““‘ ‘EPLEQEL LS U =T
Home Tools 7. Sl Prase . T
$8EQ 00 s rHOO m-KDDT @2
QIVEN 1] U2 WL WHEKE W (5 ITE MIVQUEAT TOaVSI[ [ YT irs s m
¢ 4 [
o AGAIN @ 15 GIven py Wz 2R f RADIANS PER SEeond . TH

(= L SinB= Iy Sin 0t = I, i 27f 2. s :’L\Q(Jé
i v

TWo BUANTITIES SucH LY
AS VOLTAGE B COMENT T - > |
CAN RBE REPRESENTED BYpp g op = | & 1o, |
‘ HERE IT IS SHoWN THAT -

The VOLTAGE PHASOR 0B IS LERDING THE CURRENT PHALIROA.

BOTH ARE ROTATING AT THE SAME ANGULAR SPEED & = 27f
UMM PER SECOND. THUS HE CAN WRITE TAKING OB = Vo,

=V, Sin (8 +8)= Y, Smlot+)=Vy, Snfaft+4) .

@ L5 KNOWN A5 THE PHASE DIFFERELE BETLELY VOLTA
AMD CURRENT. TAKING VOLTAGE AS THE REFERENE
PHASER ONE CAN WRITE ALSD A5

| e a VIR Y R T N 14
G cla]

We can write | is equal to say I m by root 2, right. An angle 0 degree, because I is equal
to your I m sin omega t no, no nothing is there with that. So, you can write this,
whenever we write such thing we write I is equal to I m by root 2 angle 0. And
throughout this little bit initially I have made an arrow here. This will represent the

phasor quantity is equal to we can write it is [ angle 0 degree.

So, no arrow is here means this is the magnitude and this is your rms value; that means,
when you write I is equal to I m by root 2 it is rms value, right. We have seen before and
it is angle is 0 degree. So, I is equal to say if we write I angle 0 sometimes we are writing

small I or capital I it does not matter, this is your I right.
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Now, in the case of voltage, voltage we are writing v is equal to V m sin omega t plus
phi, right. So, this one we can write in phasor notation say v arrow ok. Arrow means
different way it can be represented, but putting arrow v arrow is equal to rms value is V
m by root 2, right. Then angle should be your what you call angle should be phi because
it is leading by this angle phi. So, angle should be phi. So, that mean this one actually
can be written as V angle phi. V is the rms value, but no arrow is here it means rms value
magnitude. So, v is equal to V m by root 2, the rms value, right. Whenever we will solve

numericals unless and until it is specified we will take the rms value.

So, this is your actually V angle phi, right.
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Now question is, let me clear it that means my, I is equal to if it is I, right angle 0 degree.
And my v is equal to my V angle phi, than if we plot the phasor diagram (Refer Time:
15:35) of vector diagram, but phasor is a rotating vector that is the only difference you
have to see. So, if you draw this so, if we make it suppose this is my, I this is my
reference line angle in 0 when this is my, I and this is V angle phi. So, it will be my v,
right. And it will be my, I and this angle should be what you call this angle should be phi
right; that means, v actually leading the current I by angle phi.
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Or other way we can write if you take the v as the reference, let me clear it, otherwise

this is my v and this is my, I right.

So, in this case it is also phi. So, same thing say if when you are drawing when we are
making this one I and this is my V and this angle is phi, right. So, what we are doing
bringing? Your just rotate it this one by angle phi. So, v will come to this and 1 will
move. So, again I is lagging here also I lags V by phi phi degree by an angle phi or v
leads I by phi. Same thing here also, v is leading I by phi or I lags from V by phi, right.
So, this is the idea of what you call leading and lagging. So, that means, if you have 2
waveforms, you have to see which one is reaching it is first. Peak it reaching it is peak

first, that quantity is leading the other quantity.

Or which one is reaching to 0 before the other one that quality leading or vice versa,
right. So, this is what all, right up is here I hope you have understood this, right. So,
things are very simple looking at the figure this is notes only little bit closely written for
next 3, 4, 5 pages. After that I have made it this thing, but everything is everything is
written here leading lagging whatever I say everything is written here, right. So, this is

the concept for leading or lagging right.
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So, that is why that is why here we are making another thing that I mean whatever I told
there in this diagram; that means, if we make that it was v is equal to V angle phi and I is

equal to I told you I angle 0, right.



So, this will v is leading your what you call leading your I or I lags from V, this one also
you can write it, if we take v is equal to V angle O reference then I will be your I angle
minus phi, right. This thing and these 2 things are same. Here also v if you put same
thing it is I angle 0 degree, I lagging from V by phi degree or v leads I by phi degree,
here also if v take reference v is leading I by phi degree or I lags from v phi. So, same
way it can be written. So, that is why here it is taken V m sin omega t, just for your
understanding, in that case, current will be your I m sin omega t minus phi instated of

plus phi, right
So, this is the idea of your what you call that leading or lagging concept.

(Refer Slide Time: 18:39)

B e RN A SR

] P8 BEA 00 s hPOQ - RBABT ©4

o | HND LM STATE [THAR]T T LURREINIT 1o LA GLGIN '; RemvD I -

o N e vorTAGE By AN AWGLE P :
I THE PNASOR DIAGRAMS ARE DRAWN WITH THE RMS VALUES OF SIGNALS.

THE PHASOR DIAGRAM CAN BE DRAWN AS &ITHER INf) OR IN(8).
{ 1
| \ ‘

I \ |

! ﬁL .V ’ !

l r/ ¢ " TvoiTAge 4s i
Ml CURRENT AS a’mmce

| RERERENCE pHASHR Pl

——

G ca]

So same thing here; the current as reference phasor I gave you all these thing, there I
took small, but here it is taken capital does not matter, right. So, this is V, this is I and
this is voltage as reference phasor that here same thing that v is leading I by phi or I lags
from V by phi and here also v is leading phi or v or what you call I lags from V by phi
angle. This is current as a reference phasor here is voltage that is (Refer Time: 19:02) it is

because voltage here is taken as reference phasor.

And here current is taken as a reference phasor, but meaning is same when you will do
the numerical also everything will remain same. There will be no change, right. So, this
is the concept of lagging and leading of voltage or current, right and generation of

sinusoidal waveform.
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Next now, this is from what you call from your vector your analysis from your (Refer
Time: 19:29) physics you know, you know all these things suppose your addition and
subtraction of 2 phasor quantities, the way you do vector same way you do here also.
Suppose this is my V 1, I want to add this is my V 1, it is the angle theta one and this is
by V 2, and angle it is given theta 2. So, v A is equal to V 1 plus V 2 arrow is given to

represent it is phasor.

So, and your what you call the way you do in the your what you call that vector analysis
in your (Refer Time: 19:59) physics same thing same thing, right. So, similarly and this
line is a horizontal line is a reference, here also it is reference, here it is subtraction, right.
So, this is what you call my resultant is same, this is v a stands a stands for addition, and
here V s stands for your subtraction one arrow is missing, but anyway it is v s, right. So,

this is your V 1 and this is your V 2, right.

So, if you want to find out what will be your V s what will be your V s. So, you can
easily find out that V s is equal to your V 1 minus what you call V 2, right. So, in this
case, 2 way, 1 way it is made if it is V 2, this side will be minus V 2, right? That means,
now if you go for phasor sum or now you do vector sum. So, V s will be is equal to your
V 1 minus V 2. In other way in other way, if you do this is V 2, and this is also this one

also you can take V 2 this parallel to this, right. Therefore, V s equal to V 1 this direction



and arrow is here. So, it will be minus V 2 either this way or this way. The way we do

same way we can do, right in vector same way we have to done.

But just cannot be algebraic sum, right. It will be phasor sum, we will see that later when

we will take the numerical, right.
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Now phasor as complex number; so there are 3 equivalent notation of a phasor, you
know the complex number you have started in your high (Refer Time: 21:30)
mathematics, right. So, one way one thing is that polar form, I mean first thing is the
polar form if you write v is equal to V angle theta. Here V is the magnitude and theta is

the angle, we put we can write the V angle theta right.

Now, in rectangular form, if you write it will be v cos theta plus j v sin theta, right. And,
another thing exponential form that V is your arrow you have given, that V e to the
power j theta. V is the magnitude e to the e to the power j theta. And e to the power j
theta is nothing it is what you call e to the power j theta is equal to cos theta plus j sin
theta, right. And it is written here e to the power j theta is equal to cos theta plus j sin
theta, then one angle theta that is angle theta basically. So now, another thing is that we
will come to that later. So, another thing is that the operator j produces 90-degree counter

clockwise rotation, right of any phasor to which it is applied as a multiplying factor.



Actually hence j square is equal to minus 1. So, operator j produces 90-degree counter
clockwise rotation of any phasor to which it is applied as a multiplying factor that is; that
means, j square is equal to minus 1. So, this is your x. This is real axis, this is imaginary
axis, right. So, in that case if this is j this is we call it is imaginary this is j, when you
come to this just hold on little bit let me move upward, right; so in this case, in this just
hold on. So, in this case, this is j now when you are moving further it is j square, j square

is equal to minus 1.

When you will come to this j cube, j cube is equal to minus j. Because this one actually j

square into j.
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So, j square is equal to minus 1 is your complex quantity. So, that is minus j and when
you will finally, you come to this point j to the power 4. So, it will be something like one,
right. So, it is moving what you call your counter your what you call anticlockwise
direction. So, this is this one, and this v cos theta if you take this is x component is v cos
theta. So, v cos theta here is equal say v x, and v sin theta is this one. So, it is this one
you take v y is equal to v sin theta, and this is the resultant one v. So, basically v will be

your v your v cos theta plus j v sin theta, right.

So, I mean this is your what you call; that means, v is equal to every time arrow and
arrow is there, I am not telling it is a understandable is equal to v x plus j V y also, right.

So, the rectangular form of expressing a phasor is convenient for addition or subtraction,



right. I mean when you make the rectangular form, I mean this form, right. This is a
rectangular from this form, because for that addition and subtraction will be helpful,
right. That polar form; that means, this one polar form is convenient to a to display 2
parts of a phasor namely it is magnitude and phase angle, because this v is the magnitude

an angle I your theta right, magnitude an angle.
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So, let me clear it, right. And from your (Refer Time: 24:48) mathematics, right. You
know the operation of complex number, right. So, here suppose V 1 is taken is equal to V
1 e to the power j theta 1 itis V 1 arrow V 2 arrow it is V 2 e to the power j theta 2, then
if you multiply this it will be V 1 your I am writing here it if you multiply this itis V 1 e
to the power j theta 1 into V 2 e to the power j theta 2, right. So, it actually itis V 1, V 2
and then e to the power j theta 1 plus theta 2, right.

So, that that is actually that is actually what is written here. This one can be written as V

1 angle theta 1 plus theta 2, right.
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That means any angle theta can be written as e to the power j theta, right. So, here let me
clear it. So, here angle theta 1 plus theta 2 is equal to e to the power j theta 1 plus theta 2,
right. So, that is here this one is equal to is written as this one right; that means, let me

clear it.
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That means this one is equal to V 1 V 2 in bracket I write cos theta one just for your

understanding plus j sin theta 1 plus theta 2, right.



So, this one you can write. So, this is actually the way we write V 1 and V 2 are the

magnitude, right. And theta one theta 2 are the angles of V 1 and V 2 respectively, right.
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So, similarly let me clear it, similarly V 1 by V 2. So, here I am making it V 1 by V 2.
That is e to the power j theta 1 by e to the power j theta 2. So, it is division so, e to the
power j theta 1 minus theta 2, right. That is your and it is your V 1 here it is V 2, right.

So, that means, it is just hold on that means this one.
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And this one is equal to V 1 by V 2 e to the power j theta 1 minus theta 2. That is what is
written here, right. What is written here? And again angle theta 1 minus theta 2; that
means, this one it will be V 1 upon V 2 then in bracket cosine of theta 1 minus theta 2

plus j into sin of theta 1 minus theta 2. So, let me clear it.
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So now some caution I have written some caution is written here. So, in AC, right work
all operation of voltage and current should be done keeping in mind that those are phasor
quantities. So, algebraic manipulations are possible only after expressing them as

complex quantities right.

So, when you will do the calculation be careful about that so, that is all. And next is that

for example, that add the following current as wave as phasor, right.
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So, in this case i is equal to you have taken 5 sin omega t. And i 2 is equal to 10 sin
omega t plus 60 degree. Now if you add ok, right i 1 plus i 2 it will be 5 sin omega t plus
10 sin omega t plus 60 degree. So, 5 sin omega t is there it is 10 sin your sin a cos v cos a
sin v you are explained so, it will be this term. So, after simplification you will get it is

10 sin omega t plus 8.66 cos omega t.

Now, you what you will do? This is this actually this one this 10 and 8.6 you find out 10
square root over plus 8.66 square, right that will give 13.23 say, right. So, that then
divide this what you call this quantity by 13.23 and multiply.
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So, if you do so, then this one, if you do so you 10 by 13.23 sin omega t plus 8.66 13.23
cos omega t in to 13.23, right. So, that means, this one is 10 and this one is 8.6. So, this is
13.2 10 this is a alpha; that means, cos alpha is equal to assume that your what you call

this 10 by 13.23.

That is why it is written cos alpha. So, I am writing for you cos alpha is equal to 10 by
13.23, right. And sin alpha here I am writing is equal to 8.66 by 13.23. So, that is why
here this one is replaced by cos alpha and this one is replaced by sin alpha, right. And
this is multiplied by this 13.23. So, it is sin a cos b plus cos a sin b. So, that is 13.23 sin
omega t plus alpha, that is 13.23 sin it is 40.9 degree, because if cos alpha is equal to 10
by 13.23 alpha will be 40.9 degree. So, let me clear it. So, this is alpha is equal to 40.9

degree, this is one way.

Now, this is the peak value, this is the peak value say, right. If this is the peak value just
let me clear it. So, now this is the peak value. Now this one if you think that your rms

value this is the peak value.
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So, when you do it this thing in rms value. So i 1, I am writing for your understanding i 1
rms should be is equal to 5 by root 2 ampere, right. It rms value similarly for this one you
do that i 2 should be is equal to it is rms value, for your 10 by root 2 only magnitude you

are putting, this is the ampere, right. So, it is 10 by root 2 ampere 5 by root 2 ampere and

10 by root 2 ampere.

Now, in this case this sin omega t means there is no angle associated with that basically it
is omega t plus 0 degree right; that means, I can write, let me clear it, that means this one

I can write, say i 1 is equal to when you will put rms value 5 by root 2 angle 0 degree,
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And similarly here angle 60 degree is attached; that means, I can write i 2 is equal to 10
by root 2 angle 60 degree, because 60 degree is there right. That means, this 1 2 actually

leading 1 1 by 60 degree because angle is positive 60 degree right; that means so, this is

3 [3 St # ZEE 3“ Cos Wt [{13.23 s
o> 4b.9" :
—== =, 23[.swtc.,a< + Cos ot Sikac]

m@[i‘.n

=ra |
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Ex., 2 Adel ? foﬂom?? currents as waves and ac phasors:

i = /S'u\-wt 6y 10 sm@_t;ge)g 5

fs Wares: b= Lply= S&uwtﬁam(wwén)

= 5 G 1t + 10 Siw O Cos60% 1D Cas OF Sin 40
k]
- d S e
W=w

= 0 Sm w0t + 8,66 cos 0,

= 13,23 im0t #6) = 13,23 Sin (084 40,9 .
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AS DHASORS : o i 1o s 609418

your how when we will solve the unless and until is stated.

If anything term attached with this sin term; that means, this is a peak value, you have to

divided it by root 2 to take the rms value, because on all our calculations will be based on

later we will see only on rms value, right.
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So, in this case, that your this one your this diagram, that is why it is at your 1 this 5 by
root 2 angle 0, that is why it is the reference one, another one I told you 10 by root 2, this
one, this is 10 by root 2 and this 60 degree this 60 degree, right. So, another we are
getting 1s. So, it is taken as rms value, and this is resultant one, it is 13.23 this is the

13.23 by root 2.

Because here also it is 13-point root 3 and it is rms value it is rms value actually 13.23 by
root 2, right. This is the magnitude, and it is angle is 40.9 degree. So, this angel is 40.9
degree. So, this resultant current actually leading this 1 by your 40.9 degree, and I told
you 1 2 is leading this angle by your this thing what you call this i 1 by 60 degree, right.
This is actually your phasor diagram, this way it is a phasor diagram for this one. Now if

you take a projection on the x axis, right. So, it will be this is reference so, 5 by root 2.

Actually everywhere root 2 will come that is why this root 2 is taken outside, right. Plus,
this 10 by root 2 root 2 is outside and cosine of your 60-degree cosine of 60 degree. This
one and this one this is the x for the (Refer Time: 32:45) projection on x axis, that is 10
by root 2, if you do it. Similarly, for y axis projection it will be 1 by root 2. So, it is it is
reference thing. So, it is a projectional y axis is nothing but 0, plus it is 10 sin 60 because

this angle is y axis projection is 10 sin 60 that is 8.66 by root 2.

Now, sum if you take resultant will be root over sigma x square plus root over sigma y
square. So, that is 1 upon root 2 it will be root over 10 square plus 8.66 square, it will
become 13.23 by root 2. Whatever it is written here 13-point root 3 by 2, 2 and alpha will
be tan inverse your what you call tan inverse your sigma y upon sigma x. That is tan

inverse 8.66 by root 2 by 10 by root 2, right. And that is equal to 40.9 degree.

So, whatever we have got here, right. So, I is equal to similar way the 13.23 sin this is
the maximum value 13.23 sin omega t plus 40.9 degree. This is phasor diagram is drawn,
that is why rms value is taken, right. For phasor diagram you should take rms value not

the maximum value both ways it is solved.

Thank you very much, we will be back again.



