Fundamentals of Electrical Engineering
Prof. Debapriya Das
Department of Electrical Engineering
Indian Institute of Technology, Kharagpur

Lecture — 07
Basic Laws (Contd.)

So, whatever we have discussed here, same thing has been made for you, right? So, I am

not further explaining this, just I have told you.
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Now, for now consider this example 7. So, further circuit of figure this one 2.18 a, we
have to find out voltages v 1 and v 2. So, this is actually the circuit is given, this is the
40-volt source 4-ohm resistor and this is 6-ohm resistor these are the polarity is given.
Now, what we are doing is, look we have that a that your just hold on, what we are doing
it that this from this circuit we are make a say this is your this is the circuit, right. So,
question is that here we have to be current is simple series circuit, because 4 ohm, then 6

ohm, then 40 volt all are in series.

So, same current will flow through the circuit. So, we have taken a current flowing like
this is a clock wise; that means, the this i is flowing like this flowing like this or you can
into the source again this i, this is this i, but for your understanding here it. So, the 1
moving in the line here also and here also returning, right. So, question is that resistor
actually will see here it is mark plus minus there 4 ohm here it is minus plus, and then

ohms’ law and KVL your what you call will apply, right.

So, KCL here KVL will apply ohms’ law along with KVL. So now, let me first clean this
one, right. So, if you now if you from ohms’ law, if you come here this one, b 1 is equal
to 4 into 1, that is your this is 4, 4 into i, but in this that is current entering into the

positive terminal 4 into 1.
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So, but here the wave we have taken the polarity, that current entering into the minus

terminal later we will see, that both are resistor actually observe power, right. Is it



passively means always observer power, but as the terminal we have polarity we have
taken this is minus and this is plus, current entering into the minus terminal. So, v 2 will

be minus 6 into 1. So, v 2 will be minus 6 into i, right.

So, when it is entering plus terminal earlier we have discuss, v 1 will be 4 into 1 and here
entering the minus terminal. So, v 2 will be minus 6 into i, right. So, applying KVL
around the loop, now you apply KVL in this in this in this loop. So, you when you
moving it, look I moving clock wise direct clock wise. So, again for your understanding
initially I am showing everything, suppose I am moving clockwise; that means, I am

moving like this moving like this, moving like this, clock wise, right?

So, plus terminal if this thing your, what you call if you move clock wise. So, first it is
encountering minus terminal the 40-volt source; that means, it will be around writing
here later will come to that it will be minus 40, right then this when your moving clock
wise it is encountering plus terminal first. So, it will be plus v 1 then when your moving
like this it is coming here. So, it is encountering minus terminal plus. So, minus v 2 is

equal to 0, right. So, minus 40 plus v 1 minus v 2 is equal to 0.

Now, v 1 is equal to 4 I we have seen earlier. So, that will show you later. So, 40 plus v 1
is equal to 4 I because v 1. And this v 2 is equal to because entering into the minus
terminal we have seen. So, it is minus v 2 is equal to minus 6 i is equal to 0, right; that
means, if you solve the circuit actually 4 i minus minus plus 10 i actually 10 i is equal to
40; that means, 1 is equal to 4 ampere, right. So, let me clean it, this I have done it later,
but for your understanding I showed this one. So, let me clean it, right? So, this is
actually 1 is equal to 4 ampere, that is minus 40 plus v 1 minus v 2 whatever just now |

wrote for you.
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So, in discuss v 1 is equal to you put 4 i and v 2 is equal to minus 6 i. Equation numbers
are all given 1 2, right. So, if you put it will be 10 i is equal to 40 your i is equal to 4
ampere; that means, if you put i is equal to in equation 1, it will be v 1 is equal to 16 volt,

because v 1 is equal to plus if your 4 i.

So, 4 into i1 is equal to 4 ampere and v 2 is equal to minus 6 into i is equal to 4 that is v
2 is equal to minus 24 volt, because v 2 is equal to minus 6 i, right; v 2 is equal to minus
24 volt means, here polarity is v 2 minus plus, it is minus 24 means, actually minus with
reverse it will be actually it is actually plus and then it will become minus

understandability, right?
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So, next one we will take a dependent source slowly and slowly, we will enter into the
little bit now you have improved circuit problem; that means, your what you call degree
of softness slowly and slowly will decrease, right. And hardness will slowly, and slowly
will increase. So, for the circuit of figure this thing is determine you have to determine v
0 and your i 0. Now this is a circuit we have taking clock wise direction I told you anti

clock wise also you can take absolutely no problem, right.

So, question is that these a this there is a your 6-volt source here also 1 2 voltes that
polarity is are mark and this is a 2-ohm resistance. And this is a dependent voltages 2 v 0
and this v 0 is here, right. This v 0 actually across 3-ohm your resistor so, and my and
current is entering into the minus terminal loop this I we have taken clock wise direction.
So, current entering plus terminal, here also entering the plus terminal, here current
entering the minus terminal, and here current entering into the minus terminal so, right.

So, we have to find out v 0 and i; that means, this v 0 and the current i.

So now, you have to first apply the KVL. If you apply KVL, look we are moving we are
moving clock wise, right. Gain for u I am making it, after 2 3 problem I will not make it
again and again, now when by that time your this concept will be clear to you. So, I am
moving this thing clock wise. So, this one this clock wise I am moving, clock wise I am
moving clock wise I am moving, and clock wise I moving. So, as soon as I move clock

wise that minus 6 will come fast, right because it is encountering negative terminal. So, it



will be minus 6, then here it is your what you call plus your voltage I am not mark. So, it
is plus terminal it is entering, right it will be actually volt is drop will be after to ohms’
law, that is your iR. So, it will be 2 into i. So, it will plus terminal it is encountering it is
2 1, right. Then again it is encountering plus terminal so, 2 v 0. So, it will be plus 2 v 0,

right.

Then here it is encountering minus terminal so, minus 2 and here it is entering minus
your what you call terminal. So, it is minus v 0 is equal to 0, right? So, this is your KVL
so, that is minus 6 plus 2 into 1 because v is equal to iR, R is equal to 2 encountering plus
terminal; So, 2 1 here also plus terminal so, 2 v 0 here encountering minus terminal. So,
minus 2 because is a voltage source here also minus terminal voltage across this theory is
given v 0. So, it will be minus v 0 and v 0 will be minus 3 into i that will see later, right.

So, this is equation is equal to 0. So, let me clean it, right so, just hold on.
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So, if you write this equation, whatever I have written here minus 6 plus 2 i plus 2 v 0
minus 2 minus v 0 is equal to 0 or your you have minus 6 and minus 2 so, minus 8 plus 2
1plus v 02 v O0minus v 0 is equal to 0, right this is equation 1. So, now applying ohms’
law to the 6-ohm resistor, because it is I just told you it will be v 0 is equal to minus 3
into i. Because it is this current entering here it is the minus terminal. So, v 0 is equal to

minus 3 into 1. So, it is v 0 is equal to minus 3 into 1. So, this v 0 is equal to minus 3 into



1, you substitute equation 2, you substitute here, you substitute in equation one you

substitute here, right?
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If you do so it will be minus 8 plus 2 1, minus 3 1 is equal to 0; that means, minus 8 minus
1 1s equal to 1 is equal to minus 8 ampere. So, when 1 is equal to minus 8 ampere means,
actually current actually we have taken clock wise direction actually current at flowing in

a other way.
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So that means, when it is 1 is equal to it is coming minus 8 ampere. If it is minus 8 means
that; that means, current actually is flowing like this it is flowing like this, if this 8
ampere the current is flowing like this, right. Because direction will be reverse, because
it was become minus, right? So, I should I should clean it first so, it is understandable to

you.

So, here we got i is equal to minus and v 0 is equal to minus 3 into i, because we we said
that current getting to the minus terminal so, v 0 is equal to minus 3 i. So, v 0 is equal to
minus 3 into 1 is equal to minus 8, so, v 0 is equal to your 24 volt, right. So, an if you
look into that if you look into that v 0 is equal to 24 volt that is plus; that means, if you
look into that once again that current actually flowing in this direction. Just now I
showed, because it is minus means that current is flowing in the your anti clock wise

direction.

So, and v 0 is equal to your v got 24 volt, right. So, if you look into that that passive
element know resistors are passive element, these also resistor passive element so,
current enter is observer power. So, will find current enters into the positive terminal,
right or negative terminal, right. So, whatever it is now if you for this circuit if you
knowing if you now try to make it the power balance equation that which source is
observing power and which source is supplying power you can get the power balance

also.

So, anyway then let me clean it right. So, that is up to you. So, this is now this is so, what
I suggest? For this problem that power balance equation you will obtain and see that your
what you call that your power supplied is equal to power observed, right? So, this is your
what you call another problem. In this case, and in this case what will happen that your
that one more thing let me tell you, in this case that your v 0 one more thing I should tell
you then it will be very easy for you, one more thing I should mention it because your

beginners I assume most of your beginners.
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So, v this voltage here that v this voltage so, across this is voltage is say v v volt. So, v is
equal to actually 2 1 v is equal to 2 i; that means, actually original i I got minus 8 that is 2
into minus 8, that is minus 16 volt, right minus 16 volt. As soon as you get v is equal to

minus 16 volt means current is flowing in this direction.

So, automatically as that assume minus this terminal will I am not marking here, or
marking for you this terminal will be plus this terminal will be minus and current is 8
ampere current is flowing like this. So, actually if you take v is equal to your 2 11 is
equal to minus 8. So, minus 16 volt the polarity will be reverse. So, actual polarity this is
plus this is minus, right. And look this current entering it is a resistor know it will
observe power. So, current entering into the positive terminal and here also you mean

that current entering the positive terminal, right.

So, concept has to be clear. I mean, right from the beginning you should make your our
you should make our concept clear; such that absolutely there will be no problems, same
philosophy will follow for ac circuit instantaneous polarity. So, if you understand the dc
circuit one then will find ac circuit is as simple as anything right. So, let me clean it,
right. So, power I have told everything. So, you find out power observe or power supply
it from the point of view of your assignment of this course. Now another course another

one this time we have taken.
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You have to find out i 0 and v 0 in the circuit of figure 2 these are series parallel these a a
3 3 elements are in parallel, right all 3 elements are in parallel. So, one current source is
that is a dependent current source such these the current i 0 and this is your voltage v 0
and this is the 3 ampere current source you have to find out i 0 and v 0. So, what you do

this, this one node, right at this node you apply your what you call KCL.

So, if you apply KCL look how you will do it? I am making it for you, right. So, this is 3
ampere current so, 3 ampere current actually entering into this node, this is 3 ampere
current entering into the node. And this current this is this is your this is your node a.

And this is 0.5 1 0 so, this current entering also 0.5 1 0.

And 1 0 this current is leaving the node i1 0 current is leaving the node. Therefore, if you
apply KCL at your, what you call at node a, then your 1 0 that is the outgoing current i 0
is out going current is equal to 2 currents are incoming. So, outgoing current actually in
general that some of the incoming current is equal to some of the outgoing current, here

only one out going current i 0.

So, 1 0 is equal to actually it is 3 plus these 0.5 1 0, right. So, because from that you can
find out your, what you call i 0; that means, 0.5 1 0 is equal to 3, because i 0 minus point
510. So, point that means, i 0 is equal to your 6 ampere, got it? I think you have got it,

right. So, let me clean it, right so, that I have done it here for you, sorry right.
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So, if you see that i is equal to 3. So, i 0 is equal to 6 ampere now v 0 is equal to 4 into i

0. So, this is this current is entering because positive terminal. So, ohms law will say that

v 0 is equal to 4 into 1 0. So 1 0 you have got 6 ampere so, v 0 will be 4 into 6. So, 24 volt

so, v 0 is equal to 24 volt. Here also you find out power observe or power supply. This is

not done all this things if I do it will it will run the it is an exercise for you for every case,

you find out for observe or power supplied by the your you have you have electric

electrical elements, right.
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So, next one now, next one you see now this is series parallel circuit, this circuit is a
circuit is given, right. You have to find outi 1 and v 0 1 1 is this current, i 1 is this current
and v 0 is this voltage all the things are given this is 10 ampere current source, a 10
ampere here we have a 10 volt, 10 volt voltage source here we have a 10 ampere current
source, you have a 5 ohm resistor here 5 ohm resistor here, and this voltage this is a 10

ohm resistor across is voltage is v 0, this is loop one, right.

Now, question is that your this current is i 1, this branch current let me mark it for you.
So, these branch current is this is your 1 1, this is marked here, right? This i1 1 and this 10
ampere current is a current source; so, this 10 ampere current also entering here. So, this
10 ampere is also mark this 10 ampere and outgoing current if I take here. I am writing 1
1 plus 10, suppose if outgoing current will that that is from this is a node, this is a node,
right. Suppose it is suppose it is if it is a node a. So, if you apply than this current say it is
1, this current is 1, right then it is out going current i is equal to incoming current; that is,
your i 11 1 plus your plus 10, right so, i is equal to that, instead of writing I directly we

are writing this current i 1 plus 10 flowing through this branch, right.

So, let me let me clean it, right. So, hope this thing you have understood, right. So, here
also now you have to apply KVL in loop one. So, this loop one will apply and we will
move clock wise, we move clock wise. So, if you move clock wise hold on again, right
so, if you move clock wise; that means, will we move like this we will move, like this
will we move, like this, we will move like this clock wise, right. It will move clock wise,
then accordingly first word that minus 10 volt your encountering in this, right minus 10

volt.
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So, we will write minus 10 then second thing is that we have not marked here plus
minus. So, if I mark this is my plus, and this is my this even if it is not given you have to
mark it, right. You have to mark it, and if you take clock wise direction suppose in this
case resister is a passive element and it observe power so, current entering into the
positive terminal. So, here current entering the positive terminal and this current flowing
through this branch is 1 1; that means, according to ohms law it will be 5 into 1 1. So,
minus 10 plus 5 into 1 1, now you are moving to this. So, it will be actually 10 ohm, plus

this 10-ohm resistance into your into i 1 plus 10, right?

Or this equation also can be written I mean if you want that it will be your minus 10 plus
your 51 1 plus v 0, and v 0 is equal to actually and v 0 actually it is current entering into
this 1 1 plus 10 entering the positive terminal. So, it will be 10 into 1 1 plus 10, this is
youri 1 thisisi I plus 10, right?

So, directly I am writing and this is equal and this is equal to 0, right ah? So, when I am
writing many times equation by chance right hand side, if I by chance means 0 so, you
forgetting me so, hopefully I am not miss till now, right there is a few possibility right.
So, this is a this is your. So, I am let me clear it, right? So, hope this thing is under this

thing is your clear to you, right sorry clear to you.



(Refer Slide Time: 19:59)

R R S B B RIS

®8HEQ 00 2 »HOO »-FBEAT O 27

Fi9.2:24: Covount d Ex-2.40.

18]

oy

Abkpig KL i Lodp 4,
=40 + 5i, +40(dit10) =4

T2 bde palihos =,

Jg‘:L =il \A"mb

Gond

= o4 4 a) = 10(-6+10) = 4q s,

So, that is I am writing minus 10 plus 51 1 plus 10 into i 1 plus 10, now you simplify is

equal to 0, now you simplify. So, minus so, what you do? Both side actually divided by

5. So, it is minus 2 plus i 1 plus 2 i 1 plus 20 I mean this equation both side divided by

your 5. Therefore, i 1 we get minus 6 ampere if we will get i 1 is equal to minus 6

ampere means the current actually in this branch flowing in other direction.
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So, whenever we are taking that i 1 is equal to minus 6 means, the current actually 6

ampere current actually flowing in this direction, right? Does not matter from as far as



your loser concern put accordingly we will get all the result. So, let me clean it, right. So,
now v 0 is equal to just I showed you previously the 10 into i 1 plus 10. So, 10 into i 1 is

minus 6 so, it is 10 minus 6 that is your 40 volt.
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So, v 0 is equal to 40 volt, now i 1 is equal to minus 6 ampere this means that 6 ampere
current is flowing into the 10 volt 10 volt the source. I told you that as i 1 is minus 6
means it is your what you call it is flowing to your in this direction, that entering in it is
minus 6 means it is these direction right; that means, it is these direction current is
current is flowing this direction then we entering into the voltage I mean plus terminal;
that means, this 10 voltage source actually is observing power, because when it is leaving
the plus terminal it is supplied when is entering the plus terminal it is your power

observed. So, let me clean it, right?

So now so, current through 10-ohm resistor is this is also given 4 ampere. So, current
through 10-ohm resistor, this is also told you. So, this at this is I told you voltage source
is observing power. So, here also we will find out power observer or power supply by
that each electrical element, right. Resistor you we observer power so, this is also
observing power, then which is supplying power. So, accordingly you have to you have

to just 5 need out, right. What I am see that power value sequence is matching.
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Now another one so, this is find the current and voltages in the circuit shown in figure 2
here, we have find the current and voltage. So, one current is i 1 is there, this is 1 2 is
there in this branch, right and I i 3 is there right. So, this voltage is marked here all
polarity is are marked here this is v 1, this is v 2 and this is v 3 v 1 is voltage across 16-
ohm resistance, v 2 is across say 6 ohm, and v 3 is across 12-ohm resister, right? And
there are 2 loops I have taken clock wise, you can take there are 2 loop one loop is here,
one loop is here, right? And you have to find out your what you call voltages current and
voltages in this circuit the weight is marked, then you have to find outi 112 i 3, and then

v 1 v 2 v 3 only one voltage source is there.

So now we have to we have to apply KCL at point that is at node p, right. This is your
node this is your node p, right? This is your node p, just hold on, this is your node p. So,
here if you apply that outgoing this i 1 is entering at point p and i 2 and i 3 leaving point
p, right; that means, i 1 is equal to your i 2 plus i 3, right? That is KCL so, let me clean it,

right. So, now that is your 1 1 is equal to 1.
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Now, applying KVL to loop one, if you apply KVL to loop one, several things we have
told. So, if you move like this it is encountering minus terminal plus, because clock wise
we are moving. So, it is minus 60, then it is plus v 1, it is encountering moving clock
wise. So, encountering plus terminal plus, I am not showing again and again by your
blue ink. So, it is understand able now so, it is able move clock wise, it is encountering
plus terminal now. So, that is why it is plus v 1, and here also when we move in this
loop, it is your what you call plus terminal it is encountering. So, plus v 2 is equal to 0,

right is equal to 0.

This is your loop 1 and, and if you apply your KVL in loop 2 your moving in the your
what you call in the clock wise direction. So, encountering plus terminal past so, it is
your plus v 3, then it is when your moving like this clock wise encountering minus

terminal first so, minus v 2 is equal to 0.
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So, minus v 2 plus v 3 is equal to 0; that means, if you move clock wise, first I am
writing it is encountering minus terminal minus v 2 and then encountering plus terminal
plus v 3. So, minus v 2 plus v 3 same thing is 0 so, v 3 is equal to v 2, right. And by
ohms’ law, by ohms law this current is a your clock wise we are taking this current
actually i 1, it is entering into the positive terminal. So, v 1 is equal to 16 i, 1 because is
current flowing through this branch, then is a entering into the positive terminal. So, v 1

will be is equal to your 16 into i1 1.

Similarly, if you take v 2, the i 2 actually entering in to the positive terminal so, v 2 will
be 61 2. So, your v 2 will be 6 1 2 here it is v 2 is equal to 6 i 2. And here i 3 actually
entering into the positive terminal so, v 3 will be 12 1 3. So, v 3 actually is equal to 12 i
3. S0, v 1v2v3all you have got in terms of itisi 1 it is 1 2 1 3, now from equation 3;
that means, from equation 3 v 3 is equal to v 2; that means, v 3 is equal to 1213 and v 2

is equal to 6 1 2 that means, we have got an relation 1 2 is equal to 2 1 3.
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I mean the way you solve linear equation these we have to make it. So, from equation 1
and 4 we obtain equation 1 and 5 equation 1 and 5. So, come to equation one this is
equation one equation 5 is i1 2 is equal to 2 1 3. So, put here 1 2 is equal to 2 1 3. So, if you
do so you will geti 1 isequaltoi2 plusi3i2isequalto2i3so,ilisequalto3i3,

right?
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So, from equation 4; that means, from these equation from equation 4, right. Substitute in

v 1lisequal to 1611, and v 2 is equal to 6 1 2 into equation 2 we will get the substitute.
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You will get minus 60 plus 16 i 1 plus 6 1 2 is equal to 0, or divided by 2 both side. So,
sorry minus 30 plus 8 1 1 plus 3 1 2 is equal to 0, now you substituting i 1 is equal to 3 1 3

and 1 2 is equal to 2 i 3 into equation 7.
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All thisi1 3 is equal to 31312 213 all you have got just you have to manipulate
mathematically, and you have to put one after another if you put. So, not showing it you

it is understandable, right it is understandable.
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If you do so, it will be minus 30 plus 8 into 3 i 3 plus 3 into 2 i 3 is equal to 0. Or 24 i 3
plus 6 1 3 is equal to 30 or i 3 is equal to 1 ampere. And we have seen we have got this
direction 1 2 is equal to 2 1 3 so, 1 2 is equal to 2 ampere. And 1 1 is equal to 313,13 is

equal to 1 ampere so, i 1 is equal to 3 ampere.
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Now, v 1 is equal to 16 into 1 1 so, 16 into 3. So, 48 volt v 2 is equal to 6 1 2; so, 6 into 1 2
so, 6 into 2 because 1 2 is equal to 2 ampere so, 12 volt. And v 3 is equal to 12 1 3 is equal

to 12 into 1 is equal to 12 volt, right?



So, these we have easily we can solve it, only you have to (Refer Time: 28:07) that how

quickly you can solve it, right; Putting equation one to another, right.

(Refer Slide Time: 28:19)

‘rPREQEL PO

Home  Tools

é#B8EQ 00 »OOEO m-RBET 07

And here you that find the voltage v 0 in the circuit shown in figure 2.23 also find v 1
and v 2. So, this is the circuit, this is your 4 ampere current source, this is your one t ohm
resistor is there, this is one voltage source sorry one resistor is that 2 ohm. Across is
voltage is v 0 here across voltage is v 2. And then here voltage is your v 1 and raise 2.5,
this is the current source, 5 i 1 dependent current source, it is 5 1 1 and I was flowing

here.

So, this is 4 ampere current source, through this branch current is flowing i 2 this is i 1
current flowing through i 3 right. So, you what you do this thing you have to find out
voltage v 0 in the circuit shown in figure also find v 1 and v 2; that means, you have to

find out v 0 as well as v 1 as well as v 2, right.
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So, if you apply KCL at node one this is node one is mark node 2 is mark you can see
that diagram node one you apply KCL here. If you apply KCL i 1 plus i 2 is equal to 4,
right because? This is 4 ampere and current source so, this current 4 ampere is entering

here, right. And this is 12 is leaving i 1 is also leaving.

So, incoming current i 1 4 is equal toi 1 plusi2 so, i1 plusi 2 is equal to 4. So, let me
clean this one sorry, clean this one, right. So, so, this is your applying KCL at node 2,
you applying KCL here also, current 1 1 is entering and node 2, 1 3 is leaving and 51 1
also this is dependent current source it is also leaving, right. So, this is actually just we
need this is actually your, this 5 1 1, right this is 51 1 right. So, this so,1 1 isequal to 511
plus 1 3, right?

So, let me clean it first, right so, your 1 3 plus 511 is equal to your i 1. So, this is i 3 plus
511, both are out going current i 2 is equal to i 1. So, 1 1 is equal to youri3 plus 511 or
i 3 is equal to minus 4 i 1; this equation to now applying KVL in loop one, if you apply
KVL in loop 1, this loop.
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So, it is encountering your the way I am writing here, right. So, I am writing from v 0.
So, encountering plus terminus plus plus v 0, plus again encountering clock wise plus
terminus plus v 1, and here it is encountering minus, this minus sine clock wise your are

moving so, minus v 2 is equal to 0.

So, it is v 0 plus v 1 minus v 2 is equal to 0. So, put v 0 is equal to 2 into i 1, because this
is my v 0 and this is your plus this current i 1 is entering the positive terminal ohms law
so,v0isequalto2intoil. So, hereitisvOisequalto2i2intoi 1, now v 1 v 1is here,
the current your i 3 actually entering to the positive terminal. So, v 1 will be 2 plus 2.5 1
350, here v 1is2.513 in a minus v 2 is equal to your 10 i 2. This is your v 2 and this i 2
current entering into the positive terminal ohms law. So, v 2 is equal to it will be plus 10,

12 that is why it is 101 2. So, minus 101 2 is equal to 0.

Now, from equation 3, and one you will get just manipulate, right equation one it is given
equation your 3 it is there. So, from equation 3 and one just substitute that is all, if you

substitute and simplify you will get i 1 is equal to 20 ampere, right.
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So, this is now understandable to you, now nothing there absolutely there will be that
should not be any problem now, right. Just equation your from equation 3 2 and 1, we get
from 1 and 2 whatever is there from one this relationship from 2 this relationship, right.
And in you substitute in 3, right all this things you put here. So, you will get after

solving, you will get i 1 is equal to 20 ampere.

So, v 0 is equal to 2 into 1 1 because this is your v 0 is equal to 2 intoi 1 plus 211 1. So, v
0 is equal to your 2 into 20 40 volt, now v 1 is equal to 2.5 1 3. So, 2.5 and 1 3 is equal to
your, what you call minus 4 this thing i 3 is equal to minus 4 i 1 and i 1 is equal to 20.

So, that means, that means your 2.5 minus 4 into 20. So, it is minus 200 volt, right?
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And v 2 is equal to 101 2 so, 10 into your i 2 is equal to if you see, this is your what you

call 12,12 is equal to 4 minus i 1, right?
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Rithpird KVL in Loops

Just writing one thing for you here i 2 is equal to your 4 minus i 1 and i 1, you got 20 so,
it is minus 20 is equal to minus 16 ampere, right? So, 1 2 is equal to 4 minus 1 so, if just
me let me clean it, right? So, little bit you do it have this is simple thing. So, here if you
see the 10 into 4 minus 20 so, minus 16 into 10 minus 160 vat, sorry volt, sorry, sorry it

is volt. So, v 2 is equal to minus 160 volt.



So, with these whatever little bit you have studied, Kirchhoff’s first law and second law,
and all this say numericals your we can without considering the, your dependent voltage
and current source. And the all the up and your what you call that your polarity
convention, and how to apply KCL and KVL, and the plus minus how will take voltage
drop or voltage rise; all this things, and you know along with that ohms law and your

KCL and KVL, and we will be back again.

Thank you.



