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" ‘tune with the latest technological developments.

O LUNNNNNNNMNNNANNANNNNNNNGS UV T Y UL

MISSION
Provide quality and contemporary education, in the domain of Electronics and
communication and related fields, which enable collaborative ventures with
industries and research organizations. Emphasis laid on creating innovative
' teaching-learning processes that motivate self-iearning. '
.by imparting quality education embedded with discipline & national honor.

VISION

“Tocreate a richintetectuat potentieHmplanted-with-meltidisciplinan-knowledge, s

human values and professional ethics among the aspirant of becoming Engineers
" and technologies, so as to unlock their imagination and discover their potential. *=

<. OBJECTIVES - -~

1. To impart good twhnical knowledge to the stliden‘ls: )

2. To produce Excelivnt Engineers in Electronics & Communication fields.

3. To fulfil the need~ o: the ociety in the various fields related to Electronics and
Communication ¢: v 1 ing

4. To bring post-gra-+ . program in the diverse field of electronics and
communication |~ ineering. 7 - . .

3. To upgrade the facilitic- i+ Re - =ch & Development Centre of the department
with the use of modern aul-

6. To organize trainne programs / workshops for W}z{@m_

7. To establish In® institure Interaction. 5
8. To publish techis. . 1rersin National / International journals and conferences.

GOALS (Short Term) :

1. Modernizing the Laboratories with new software & state-of-the art hardware in

2. To obtain Quaality certification from an agency:of reputed.

3. Teaching Aids : LCD Projector, Smart Boards.

4. Promoting Faculty Development Programmes.

5. Conducting the need based training programs for Faculty & Students.

6. To improve the pass percentage 2-5% compared to prev_ious year. -

o GOALS (Long Term): '

1. To start additional P.G. Programmes in Electonic and Communication
engineering discipline. e By WEg e |

2. To enter into understanding with globally renowned universities for special

rammes in emeTging technologies.
3 g:ﬁmmg Industry - [nstitute interaction through projects and R & D work.
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SUNNNNNNNAN

1. To impart good technicabknowledge to the students.

MISSION .
Provide quality and contemporary education, in the domain of Electronics and
communication and related fields, which enable collaborative ventures with
industries and research organizations. Emphasis laid on creating innovative
teaching-learnmg processes that motivate self-learning.
by imparting quality education embedded with discipline & natiorial honor.

iy VISION _ _
To create a rich intellectual pptential"implanled with multidisciplinary knowledge,
human values and professionél ethics among the aspirant of becoming Engineers’
and technologies, so as to unlock their imagination and discover their potential.

OBJECTIVES

2. To produce Excellent Engineers in Electronics & Con_lmumcatioﬁ fields.

3. To fulfil the needs of the society in the various fields related to Electronics and )

Communication engineering.
4. To bring post-graduate program in the diverse field of electronics and

i re.cOmmunication ERGINREIAE. . i .- egaasins e

(5]

. To improve the pass ‘percenta

_ To enter into understan

. Promoting Industry -

5. To upgrade the facilities in Research & Development Centre of tﬁe department
with the use of modern aids.

6. To organize training programs / workshops for upgrading staff

7. To establish Industry-Institure Interaction.

8. To publish technical papers in National / Interna

performance.

tional journals and conferences.

" GOALS (Short Term) :

. Modernizing the Laboratories with new software & state-of-the art hardware in

tiune wittt the latest technologicatdevelopments.- :
To obtain Quality certification frorn an agency of reputed.

. Teaching Alids : LCD Projector, Smart. Boards, .
" Promoting Faculty Development Programmes. "

Conducting the need based training programs for Faculty & Students.
ge 2-5% compared to previous year.

GOALS (Long Term) :

* To start additional P.G. Programmes in Electonic and Communication

engineering discipline. , : .
ding with globally renowned universities for special

programmes in emerging technologies.
Institute interaction through projects and R & D work.
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Module 1: Basic Circuit Concepts

Network: Any interconnection of network or circuit elements (R, L, C,
Voltage and Current sources).

Circuit: Interconnection of network or circuit elements in such a way that a
closed path is formed and an electric current flows in it.

Active Circuit elements deliver the energy to the network (Voltage and
Current sources)

Passive Circuit elements absorb the energy from the network (R, L and C).
Active elements:

Ideal Voltage Source is that energy source whose terminal voltage remains
constant regardless of the value of the terminal current that flows. Fig.1a
shows the representation of Ideal voltage source and Fig.1lb, it's V-
characteristics.

Fig.1a: Ideal Voltage source Representation Fig. 1b: V-l characteristics

Practical Voltage source: is that energy source whose terminal voltage
decreases with the increase in the current that flows through it. The
practical voltage source is represented by an ideal voltage source and a
series resistance called internal resistance. It is because of this resistance
there will be potential drop within the source and with the increase in
terminal current or load current, the drop across resistor increases, thus
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reducing the terminal voltage. Fig.2a shows the representation of
practical voltage source and Fig.2b, it’s V-l characteristics.

s 2
i Ca ® f l
—MWW 3. a e
+ -
@D Y G ’
-b |
1 P,
Fig. 2a: Practical Current Source . Fig. 2b: V-l characteristics .
Here,i; =i-v,/R...... (2)

Dependent or Controlled Sources: These are the sources whose
voltage/current depends on voltage or current that appears at some other
location of the network. We may observe 4 types of dependent sources.

i)  Voltage Controlled Voltage Source (VCVS)
i)  Voltage Controlled Current Source (VCCS)
iii) Current Controlled Voltage Source (CCVS)
iv)]  Current Controlled Current Source (CCCS)

Fig.3a, 3b, 3c and 3d represent the above sources in the same order as listed.

=k
ki v = ki izki
Y c
Fig. 3 a) VCVS b) VCCS c)CCvs  d) CCCS
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Kirchhoff’s Voltage Law (KVL)

It states that algebraic sum of all branch voltages around any closed path of
the network is equal to zero at all instants of time. Based on the law of

conservation of energy.

Fig. 4: Example illustrating KVL
Applying KVL clockwise, + V; +V, + V3=V =0 ...... (3)
=> V,=V;+V,+V;_..(4) indicative of energy delivered

= energy absorbed

Kirchhoff’s Current Law (KCL)

The algebraic sum of branch currents that leave a node of a network is
equal to zero at all instants of time. Based on the law of conservation of

charge.
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Fig. 5: Example illustrating KCL
Applying KCLat node X, + 13+ 1, - 13- 1, +15=0 ....... (5)
=> I3+l=l1+1+ 15 ... (6), indicative of sum of incoming currents
= sum of outgoing currents at a node.

Source Transformation

Source Transformation involves the transformation of voltage source to its
equivalent current source and vice-versa.

Consider a voltage source with a series resistance R, in Fig. 6a and a current
source with the same resistance R connected across, in Fig.6b.

Gy
. > - d
A 5 a =y ¥
% 3 Y
. R W
3\ * '
& 1
- ‘ b
b
Fig.6a Voltage Source Fig.6b CurrentSource

The terminal voltage and current relationship in the case of voltage source
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The terminal voltage and current relationship in the case of current source
is;

ii=1-Vvy/ R, which can be written as, v; =i R- 1R ...... (8)

If the voltage source above has to be equivalently transformed to or

represented by, a current source then the terminal voltages and currents
have to be same in both cases.

This means eqgn. (7) should be equal to egn. (8). This implies, v=i R or

i =v/R..(9). If eqn.(9) holds good, then the voltage source above can be
equivalently transformed to or represented by, the current source shown
above and vice-versa.

Problems:

1) For the network shown below in Fig.7, find the current through 2Q
resistor, using source transformation technique.

\F -
——— /NN
4- 5 . + Ny _
—NW\ N
N 2o
2V,
sh C’D %3‘9’ %—-m_ %q-n- P>
Fig.7

Solution: In the given circuit, Converting 5A source to voltage source so
that resistor 4Q comes in series with source resistor 3Q and equivalent of
them can be found. Also converting 1A source to voltage source, we obtain
the circuit as below;
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Converting 15V source above to current source and converting 3V,
dependent current source to dependent voltage source, we get the
following;

=h D e i @

Taking equivalent of the parallel combination of 7Q resistors and
converting 15/7 A current source to voltage source, we get as shown
below;
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%5V

Applying KVL to the loop above clockwise, we get;
351-51V,+171+21+91+9-7.5=0

From the circuit above, V, =21, substitute in above eqn, then we get;
-70.51=-1.5

=>1=0.02127 A=21.27mA

2) Represent the network shown below in Fig.8, by a single voltage
source in series with a resistance between the terminals A and B,
using source transformation techniques

SV
K%l 7
<)

2O\

20\1 C’,’_‘D oV Q}P Sp é[r_n_ e

3.8 | G2
b, —e R

Fig.8

Solution: In the circuit above, 5V and 20 V sources are present in series arm
and they are series opposing.

7|Page

Page 54



So, the sources are replaced by single voltage source
which is the difference of two (as they are opposing, if series aiding then
sum has to be considered). The polarity of the resulting voltage source will
have same as that of higher value voltage source. Multiple current sources
in parallel, can be added if they are in same direction and if they are in
opposite direction, then difference is taken and resulting source will have
same direction as that of higher one.

Taking source transformation, such that we get all current
sources in parallel and all resistances in parallel, between the terminals.
This leads to finding of equivalent current source and equivalent resistance
between A-B. The source transformation leads to single voltage source in
series with a resistance. These are shown below;

s () SA B %LHL GDSD; %

29 o

< R
e A
2,35 P 45 (R\SA §|.r>.
- B
o-R5-
s B —
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lllustration of Mesh Analysis:

3) Find the mesh currents in the network shownin fig.9

RS- | | — ~ MW ——
o S, R B o

—

OV ; - QD 2~

Fig.9

We identify two meshes; 10V-20-4 Q called as mesh 1 and 3Q-2V-4 Q called
as mesh2. We consider i; to flow in mesh1 and i, to flow in mesh2. Their
directions are always considered to be clockwise. If they are in opposite
direction in actual, we get negative values when we calculate them,
indicative of actual direction to be opposite.

10V-2Q branch only belongs to mesh1 and so current through it is i; and
3Q-2V branch only belongs to mesh2 and so current through it is always i,.
Also, 4Q) belongs to both meshes and so, the current through it will be the
resultant of i; and i,. These are shown below;

Next we will apply KVL to each of the meshes; As a result, In this case, we
get two equations in terms of i; and i, and when we solve them we get i;
and i,. And when we know the mesh current values, we can find the
response at any point of network.

The polarities of the potential drops across passive circuit elements are
based on the directions of the current that flows through them
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2~

Applying KVL to mesh1;

+2i;+4(iy—i)-10=0

=> +6i;—4i,=10..... (1)

Applying KVL to mesh2;
+3i+2-4(i;—i)=0

Above equation can be rewritten as
+3i,+2+4(i,-i,) =0

= -4ip+7i,=-2.... (2)

Also observing the bold equations above, we may say that easily the
potential drops across passive circuit elements can be considered to take
+ve signs. From now onwards, we will not specifically identify polarities of
potential drops across passive circuit elements. They are considered to
take positive signs. For the case of shared element, like 4Q above, which is
shared between mesh1 and mesh2, the potential drop across it is
considered to be +4(i; —i,), when we apply KVL to meshl1 and +4(i,-i,),
when we apply KVL to mesh2. Now egnl and egn2 above can be
represented in matrix form as showwy;

6 -4 1 _ 10
'4 7 i
2 -2
10| Page
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Using cramer’s rule;
A= 0 =26
O e B

. 10
piy=|° To|=28

=>i;=Ai; /A=2.384 A
=>i,=Ai, /A=1.076 A
As already told, if we know the mesh current values, we can find the

response at any point of network. And so, V, and |, identified, can be easily

obtained using the mesh currents.
+ and

l=-i, = -1.076 A
V,= 3i, = 3.228 A ' ¥

4) Find the power delivered or absorbed by each of the sources shown
in the network in Fig.10.Use meshanalysis

|3 -Sn
— AN
Fig.1
5 5 2SO
| AAM B S—
T Ve, =
F.50-
125V é) PO
Sov
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5 S5 = =2 S0
A —ANM
T Ve, = el
F.50-

i v -—

Solution:-

Power delivered by 125 V source, P15 =125 i4

Power delivered by 50V source, Psg= 50 | =50 (i,-i;)

Power delvd. by dependent current source, Py = (0.2V,) (vgs) = (i1-i3) (Vas)
{Because V, =5 (i;-i3)}

From the circuit; V, =5 (i - i3)

Also; i, =0.2 V, =i; — i3 (it is as good as specifying the value of i, or we can
say we have obtained equation from mesh2, so no need of applying KVL to
mesh2)

Applying KVL to mesh1;

5 (is-is) + 7.5(i;-i;) +50-125=0

12.5i,-7.51i, -5 i3 = 75; substituting i, = i; —i3; we have;
5i;+2.5i3=125 ...... (1)

Applying KVL to mesh3;

17.5 i3 +2.5 (is-i;) +5(is-i;) =0

-5i;-2.5i,+25 i3 =0; substituting i, = i; — i3; we have;
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-7.5i1+27.5i3=0 ...... (2)

Solving (1) and (2), we get; i;=13.2 Aand i3=3.6 A
So, i;=i; —i3=13.2-3.6 =9.6 A

P15 =125i;,=125(13.2) =1650 W (power delivered)

Pso =50 1 =50 (i, —i;) =50 (9.6 -13.2) =-180 W, here negative value of power
delivered is the indicative of the fact that power is actually absorbed by 50V
source.

To find vy in the network shown, we apply KVL to the outer loop
17.50->0.2V,2>125V;

+17.5 3. vy -125 =0 {when applying KVL, the potential drop across passive
circuit element is taken as, + (resistance or impedance value) x (that
particular current which is in alignment with KVL direction), if clockwise
direction is considered, then clockwise current)}

=> vy, = - 62V

Pgs = (0.2 V,)(vgs) =(i1 —i3) vgs = - 595.2W => Dependent source absorbs
power of 595.2 W

5) Find the power delivered by dependent source in the network
shownin Fig.11.Use mesh analysis

(i
AW
3 159
@‘D Ceov DSy
_NW -
\on. Via
- -
zota g L
Fig.11
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Solution:-

SO
— NN —

@ Ceov 9 5‘%’ 25 5.
e )

\on- L&
2-0;‘0» <i;/\ ) Tsnﬁb

From the circuit,

ia =iy—1i3

Power delivered by dependent source, Py = (20 i,) (i) =20 (i,-i3) iy
Apply KVL to meshl

5i; + 15 (iy- is) +10 (i;-i,) - 660 =0

30i;-10i,-15i3 = 660...... (1)

Apply KVL to mesh2

10 (i - i;) + 50 (i~ i3) —20i, =0

10 (i - iy) + 50 (i- i3) — 20 (i- i3)

-10i; +40i,-30i3=0...... (2)

Apply KVL to mesh3

25 i3 + 50 (is - i) +15 (i3 —i;) =0

-15i;-50i, + 905 =0 ...... (3)

Solving (1), (2) and (3), we get i,= 27 A and i; =22A

Pgs = (20) (ip-i3) i, - 20(5)27) =2700W, power delivered.
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AC Circuits

These circuits consist L and C components along with R. Here we consider
the excitation of the circuits by sinusoidal sources. Consider an AC circuit
shown below;

) A\ w
— 9(3) G\
L Prc
V(D R e
_ v\g' at €=0O
o —4 —D Re.
Fig.12 Fig.13

Let the applied voltage, v(t) = V,, sin(wt + 6,), the circuit current that flows
is i(t) and is given as; i(t) = |, sin (wt +6,) . These two sinusoidal quantities
can be represented by phasors; a phasor is a rotating vector in the complex
plane. This is shown in Fig.13, which is a voltage phasor. The phasor has a
magnitude of V,, and rotates at an angular frequency of w with time.

The voltage phasor is given by V., L0, (Also referred as polar form of
phasor). The rectangular formis V,,, cos 8, +j V,,, sin ;.

Similarly, the current phasor is given by |, L6, (Also referred as polar form
of phasor). The rectangular formis I, cos 6, +j |, sin 0.

The ratio of voltage phasor to the current phasor is called as impedance. Z
= (Vm I—el)/ (lm I—ez) = (Vm/lm) L (el‘ e2) =(Vm/|m) |—e

The impedance although a complex quantity but is not a phasor, as with
respect to time, the angle of impedance do not change

* If the AC circuit above is represented equivalently by single
resistance, then Z= (V,, L0;)/ (I, LB;) {since in resistance there is no
phase difference between voltage and current and so 6, = 6,}.

So,Z=(Vp/lm)L 0°
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= (Vin/lm) €08 0° +j (Vim/Imm) sin 0°
=V, /l,,=R.

* If the AC circuit above is represented equivalently by single
inductance, then Z= (V,, L8;)/ (I, L(01 - 90°)) { since in inductance,
current lags the voltage in phase by90°}

So,Z=(Vp/lm)L 90°
= (Vin/lm) €0s 90° +j (Vin/11m) 5in90°
=J (Vin/Im)

= jwL {in inductance, the ratio of peak value of voltage to peak value
of current is always the reactance which is given by wL}. Now we can say,
any inductance of L henry can be equivalently represented by impedance of

jwL Ohmes.

* If the AC circuit above is represented equivalently by single
capacitance, then Z= (V, L8;)/ (l,, L(0; + 90°)) { since in capacitance,
current leads the voltage in phase by 90°}

S0, Z = (V,/l) L -90°
= (Vin/lm) €os 90° - j (Vio/1m) Sin90°
= (Vin/Im)
=-j(1/wC)

= -j/wC {in capacitance, the ratio of peak value of voltage to peak
value of current is always the reactance which is given by 1/wc. Now we
can say, any capacitance of C farad can be equivalently represented by
impedance of -j/ wC Ohms.
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6) Find the current through the capacitor in the circuit shown in Fig.14.
Use mesh Analysis.

-2 -
-

|
5

S, ;e 'z TR w————— |

J% 2o

* +
S CRalc CD 1o Cen(2k AS®)
- 2.0

-

Fig.14
Solution:

The sources are represented by phasors. The mesh currents are identified.
The current through the capacitor is i3. So, i3 needs to be found using mesh

analysis.
-2
¥
.II
s
A
J4a 2 -
) & 20~ (o) *’S
518 CP 2) ¢, 5=
e 2-
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Apply KVL to meshl;

ja (iy-i3) + 2 (iy - i) = (50.0°)=0
(2+j4)i;—-2i,-j4i3=5....(1)

Apply KVL to mesh2;

3 (i, —i3) +(10.45°) + 2 (i, - i;)=0
-2i;+5i,-3i3=-(10.45°)=-7.07-j 7.07 ......(2)
Apply KVL to mesh3;

-j2 i3 +3 (i3 - ip) +j4 (i3-i,) =0

-jdi;—3i;+(3+4j2) i3 =0...... (3) Mesh equations in matrix form; h
2+4j4 -2 -j4 Iy
J J 5
-2 '3 i2 — '7.07 _J 7.0
4 -3 342 : 0 J

Using Cramer’s rule to find is .

2+j4 -2 -4
A= | -2 5 -3
-j4 -3 34j2

= (2+4j4)[5(3+j2)-9] + 2[-2(3+]2)- (-3)(-j4)] —j4[6+j20]

= 40-j12
2+j4 -2 5
Ai= | -2 5  -7.07-j7.07
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= (2 +j4)[+3(-7.07 —j 7.07)] + 2[+j4(-7.07-j7.07)] +5[6+ j 20]
=128.98 —j83.82

Therefore, is = Ais / A = (128.98 —j83.82)/ (40-j12)
= 3.535-j1.035
=3.68L-16.31° A.

The above result represents the phasor of capacitor current. From this we
can easily write the steady state expression of capacitor current, as,

i3(t) = 3.68 cos(2t -16.31°) A

Node analysis

Here, we identify nodes of the given network and consider one node as
ground node, which is considered to be zero potential point. We then
identify the voltage at each of the remaining nodes which is nothing but
potential difference between a node of interest and ground node, with
ground node as reference. Node analysis involves the computation of node
voltages, and when once these are found, we can find the response at any
point of network.
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Illustration

7) Find the node voltages in the network shown in Fig.15;
YU

NM

22 23w () =A

o~ @)

Fig.15

Solution:

There are 3 nodes in the network. The bottom node is selected as ground
node. The voltage at nodel is identified as v; and it is the potential
difference between the nodel and the ground, with ground as reference.
The voltage at node2 is identified as v, and it is the potential difference
between node2 and the ground, with ground as reference.

"
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Recall KCL statement that “the algebraic sum of branch currents leaving a
node of a network is zero at all instants of time”.

Apply KCL at nodel;
-10 +2v; +4 (v4-v,) =0
= 6v;-4v,=10.....(1)
Apply KCL at node2;
+4 (v-vq) +3 v, +2 =0

=>-4V1+7V2='2 ...... (2)

Node equations in Matrix form

6 -4 vV, _ 10
-4 7 v, - -2

= 6 -4 =26
A -4 7
Av = |10 -4 _
1T |2 7| T2
AV = 6 10 =28
2 4 -2

vi=Av,/ A=62/26
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vy = 2.384V
vo=Av, [ A=28/26
v, =1.076V

Node Analysis Contd.

8) Use Node analysis to find the voltage V, in the circuit shown in Fig.

16

B

"\
4
~———-’W-————0——-(: :)-—'\N\A .
3 = 2 U

3N @ Ll 2V
x_
Fig.16

The ground node and other nodes with their voltages are identified as

shown;
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Although that point where two circuit elements join is referred as node
(like 30V and 3 mho joining point above), we do not consider voltage there
or apply KCL, because it will simply contribute for redundancy, as without
considering the above, still the solution can be obtained. Therefore, we
consider voltages or apply KCL to those nodes where three or more circuit
elements join.

From the circuit; V, = v+ 5 —-v, and v2 = 2V,
V=2 (vi+5-V,)

=2v;—3v,=-10 ...... (1), now we have an equation expressing v, or an
equation associated with node 2. So no need of applying KCL at
node2.

= Apply KCL at nodel;
3(vi—(-30))+4 +2(v,+5-v,)=0

= Solving (1) and (2), we get;

= v1=-26.545V and v,=-14.363V
= Therefore, V, = v+ 5 -V,

= -26.545 +5 +14.363 =-7.182 V.

9) Find the power delivered by dependent source using node analysis
in the circuit shown in Fig.17.

s O oS
AW
Ca
L(.O\[ 2on.. onk‘a
&
YW
(& I1—
Fig.17

24| Page
Page 71



Solution: Identify ground node and other node with its voltage as shown;

Lo @D 2on <;_

oS

From the circuit;

i, =vy/20 and

Pgs = (60 1i,) x (current that comes out of +ve polarity of 60i, )

= (60 ia) [(v1-(-60ia))/(10 +15)]
=(601,) (vy+60i,)/25

10) Find the currenti; in the network shown in Fig. 18. Use node Analysis.

) JY4a
oo
! Y < )
2otV () - 284
- 2-S S
Fig.18

Identify ground node and other node voltages as shown. Also writing

source using phasor representatio
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2 I\SJ—
o .
_]LL‘ 2;:,‘ %Jl—ﬁ_

S — -~
2018V F:JA-SJI/

AL

=

From the circuit; i; = v, / (-j2.5)
Apply KCL at nodel;
vi/ (-j2.5) + (v — (20L0°))/10 + (v1—Vv,) /j4 =0
=j0.4v;+0.1v;—j0.25v; +j0.25v, =2
= (0.1+j0.15)v;+j0.25v, =2 ... (1)
Apply KCL at node 2;
2i1+ vy [j2+ (v, —v4)/j4=0
= -2(vy /(-j2.5)) + v5 /j2 + (vo —v4)/j4 =0
= -j0.8 v; -j 0.5 v, —=j0.25v, + j0.25v; = 0
= -j0.55v;—j0.75 v, =0........... (2)

Using Cramer’s rule;

0.1+j0.15 j0.25 | =(0.1+j0.15)(-j0.75)- 0.25(0.55)
A= [0.55 j0.75 | =-0.025-j0.075
AV = | 2 j0.25 |
-_j15
o 5j0.75 ]

vi= Avy/A = (-j1.5) / (-0.025-j0.075) = 18 +j6 =18.97L18.43°V
Therefore, i; =v; /(-j2.5) =-2.4 +j7.2 =7.58 L108.43° A.

i1(t)=7.58 cos (4t +108.43 °) A
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Concept of Supermesh:

Supermesh concept is considered whenever a current source appears in
common to two meshes.

Consider the Network Below;

Ry
1.7 ——— | | S
C

R
%9%%95%

Fig.19

To know the advantage of applying supermesh concept; first consider usual
way;

Applying KVL to mesh 1;
Ry + v, =V, =0

Riii+ vy =V,.....(1)
Applying KVL to mesh 2;

(Rz +R3)i; —v, =0

Substituting (2) in (1), we get;
Rqi1+ (R, +R3)i =V .....(3)
Also from the circuit;

ip-ig =l

= iz = Is +i1 ...... (4)
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= Substituting (4) in (3) we get, iy;
= Substituting i, in (4), we get i,.

Applying the concept of supermesh;

Ry Ry

Here, after identifying a current source common to two meshes; we first
write constraint equation which relates corresponding mesh currents and
the current source value.

i —ip =l
Or iy =l +iy..... (1)

We then club those two meshes and call it as supermesh; shown by dashed
lines in the figure; Now we apply KVL to supermesh;

R1i1 + R1i2 +R3 iz _Vs =0

Rqi1 + (R1 #R3) i =Vs ......(2), this equation is exactly the same as (3) in

previous case. In this case, it was easily obtained thus reducing the steps.
Now, substituting (1) in (2), we get i;. Then substituting i, in (1) we get i,.
Therefore, mesh currents were easily obtained using supermesh concept.
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11) Use mesh analysis to find V, in the circuit shown in fig. 20

= ‘ 4
AW ~AWW AN
OS2 - s O 75 A
d}) Sov GD3A %]*?\SL 2Sv
L'..
Fig.20
+ Nx

.53 ;

N
@550\/9 GD3A :9 €r>" 9 25v

+| ¥

Solution: From the circuit; V, = 10i;

Identifying 3A and V, /4 current sources appearing in common to mesh-1&2
and mesh-2&3 respectively; the constraint equations are written as; i, — i
=3

=> i2= 3 +i1 Also i3' i2 = Vx/4 ’
wkt, V, = 10i;

Substituting in above equation we get i; —i,= 10 i;/4, wkt i, = 3+i;
substituting this => 4 i5- 4(3+i;)-10i;=0

1410, +4i3=12 .......(1)

29| Page
Page 76



Apply KVL to supermesh
formed by 10052 Q->40->25V->50V->10Q
10i;+2i,+4i3+25-50=0
= 10i1+2i,+4i3=25
= 10, + 2 (3+i1) +4 i3 =25
= 12i;+4i3=19....... (2)
= Solving (1) and (2), we get i;=0.2692 A and i; = 3.9423 A
= ip = 3+i; = 3.2692 A.

= V,=10i; = 2.692V

12) Find v, in the circuit shown infig. 21, using mesh analysis;
g - \QDL RS2
r__IV\M f}’n +
d4-n-
? -]/ (”1.—
o~ 20 o _— 2.1( &
P o [ Ja-sn <r - SV
Fig.21
Solution:-

1O 2~ (Y

From the circuit; v, =-j4 i,

iy = i1 =iy
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meshes)

Apply KVL to mesh 1;

i3—i, =2 i, (current source 2i, appears in common to two

i3—iy = 2( iy —iy)

i3 = 2|1 —iz

10i;—j 2.5(i; —i;) = (20L0°) =0

(10-j2.5)i,+j2.5i,=20

Apply KVL to supermesh formed by

j4Q—->20->5L30°>-j2.5 Q - j4Q, wehave,

j4i,+2i5+(5.30°) —j 2.5 (i —is) = 0

wkt i3 = 2i; —i, , subs in above eqn;

j4 i, +2 (2ip-iy) + (5030°) —j2.5 (i, —iy) = 0

(4 +j2.5) iy + (-2 +j1.5) i, =-(5.30°) = - 4.33 - j2.5 .......(2)

Using cramer’s rule;

A =

Al

10 - j2.5
4 +ij2.5

10-j2.5
4+j2.5

j2.5
-2+ j1.5

20
-4.33-2.5

= (10-j2.5)(-2 +j1.5) — j2.5(4+j2.5) = -10 +j10

= (10-j2.5)(-4.33-j2.5) — 20(4 +j2.5)
=-129.55 - j64.175

i =Ai, /A=(-129.55 - j64.175) / (-10 +j10)

i, =3.268 + j9.686

31|Page

Page 78



i=10.22 L71.35° A
Therefore, v,=-j4 i, = 38.74 — j13.07 = 40.89 L-18.64° V

Concept of Supernode:

Supernode concept is applied whenever a voltage source appears in
common to two nodes.

Consider the network below;

—& 3
Ng
GD Is ?th %_2__ § Ra
L Fig.22

To illustrate the advantage of supernode concept; we first find the node
voltages of the network by the usual way;

— gy
d’D Is ?P\‘ %&V g v,

\)\}

Apply KCL at node 1;
Vl/R1—|5+ |X=O

Apply KCL at node 2;
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Vo /Ry+ vy, /[Ry— 1y =0

Vo/Ry+ Vv, /R3 =y .....(2)

Subs (2) in (1), we get;

vi/Ry +Vo/Ry +Vo/Rs = [s ... (3)

Also from the circuit; v4- v, = Vs

Substituting (4) in (3) will give the value of v,
Substituting the value of v, in (4) will give the value of v;.
Applying the concept of supernode;
After identifying the voltage source appearing in common to two nodes;

We first write constraint equation; which relates the voltage source value
with the corresponding node voltages; here it is; v, — v, = Vs

After this, we club the corresponding nodes to become one node and call it
as a supernode. Then we apply KCL to supernode. Here, we apply KCL at
supernode X as shown;

et T ey i Sqref V\.ﬁé e
S S
9,/ ;

Vl/Rl - |5 + Vz/Rz + Vz/Rg =0
Vl/Rl + Vz/Rz + Vz/Rg = |s ...... (2)

The above equation is same as egn 3 in previous method, but the above
equation was easily obtained in just one step. Therefore, when a voltage
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source is appearing in common to two nodes, it is always advantageous to
consider the concept of supermesh.

Now, substituting (1) in (2), we get v,.
Substituting v, in (2) we get v;.

13) Find i, and v, in the network shown in fig. 23 using node analysis.

X 1—- =)
=\
C
Wr \O-N\ﬁ FIgZ
o Ry 2500
+.
ConSi- 12V g T S
Solution:-

From the circuit;
I =(v-v )/250
a 2 3

V=V
a 3

Also; v, =12V
Vi-V3=8
=>V;=8+V3
Apply KCL at supernode X;

V1/500 + (V- V5) /125 + (V3-V,)/250 + v3/500 =0
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V1 +4v, -4v, +2v; -2V, +v3 =0
5v; -6v, +3v;3=0
Substituting v, = 8 + v in above equation, we get; 5(8+vs) -6v, +3v; =0
-6v,+ 8vz =-40
Wkt v, =12V
Therefore, v; = (-40+6(12))/8 = 4V
Now, i, = (v, — v3)/250 =0.032 =32 mA.
vV, =Vv3=4V.

14) Find all the node voltages in the network shown infig.24

Solution:

From the circuit;
Vp = 8V

Also, v,—vy4=6i;
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i1= (vy-Vvc)/2 subs in above eqgn. we get;
Va—Vg=6(vp-V) /2
= 2V,—2V4=6Vv,—6 Vv,
= 2V, + 6v.—2v4 =6V, =6(8) =48 ......... (1)
Apply KCL at supernode X as shown;
(Vo Vp)/2 + vo/2 - 3V + (vg-ve)/2 =0
(va-8)/2 +v,/2-3v .+ (vg-Vv)/2=0
=>V,-8+vVv,—6Vv.+vy—v,.=0
=2V, — 7V + V=8 (2)
Apply KCL at node C
-4 + (V- Vg)/2 + (V- vp)/2=0
= -8+vV.— vy + V.V, =0
= 2V, —Vq =V, +8 =16............ (3)
Solving (1),(2) and (3), we get; v, =9.142V ,v.=-1.142V, vy =-18.28V

and v, =8V (given)
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Star- delta (A) and delta (A) to star transformations

XU
a,
\ EAZ Zy,
b
Fig25a delta arrangement Fig.25bStar arrangement

(The positions of Z;, Z, and Z3 should be noted. Z; will appear between a

and c; from there, going clockwise we see Z, and Z3. The positions of Z,, Z,
and Z. should be noted. Z, connected to vertex-a and centroid. Z, connected
to vertex-b and centroid. Z. connected to vertex-c and centroid.)

Consider the above arrangements are equivalent; then;

Zoo = 23(2y+ Z3) [ (244254 Z3) =27, +Z.......... (1)
Also,
Zap = Zy)(Zs+ Z1) [ (Zy+Zy+ Z3) =24+ 2, ... (2)

Zye = 23 21+ Z5) [ (Z142,+ Z3) = 2y + Z,
Eqn. (1) —Eqgn.(3)

(212, — 2,23) /(24424 23) = 2o~ 7y ..................... (4)

Solving (2) and (4), we get, Z, =7, Z, [(Z,4Z, +Z5)........ (5)
Substituting (5) in (2), solving for Z,, we get;

2y=72,275 [(Z1 +Zy +Z5) ........ (6)
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Substituting (5) in (1), solving for Z., we get;

2.=2,25 /(21 +Z, +Z5)......... (7)

Consider

ZaZo 4202423 2= (2127 23+ 21225+ 222, Z5) [ (21 + 25 + Z5)°
2.20+2, 2 A2, 2. =212, 25/ (Z1+ 2, + Z5) ......... (8)

Eqgn(8) / Z, gives

21=(2a 2o +2, 242, 2.) [ Zp.................. (9)
Eqn(8) / Z. gives

2= (2a 2o +2o 242, 2.) [ Ze ... (10)
Eqgn(8) / Z, gives

23=(2a Ly +2o 2 +2a 2c) [ 2. (11)

15) Reduce the network shown in fig.26 to a single resistor between
terminals  a-b.

o —e— MA— — AN A\
SO \S o
(o5 2S5O
20
4 —M~—_ —5 5
Fig.26
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Solution:-

\O 52 ai 263 Gi
&
™ Tea L,
\Sn—- ' [
2.

W ke

Sali.

From the network above, we observe, 10Q and 5Q are in series and also 5Q
and 25Q are in series. Therefore they are equivalently replaced by

15 Q and 30 Q as shown.
Identifying delta between the vertices al-bl-cl;
We have R;>R,>R;
as, 50-200->150
Corresponding star will have;

R,=Ri R, /(R; + Ry + R3) =100/40 =2.5 Q (resistance connected to vertex
al)

Rp = Ry R3 /(R1 + Ry + R3) =300/40 =7.5 Q (resistance connected to vertex
bl)

R.=R:R3/(R; + R, + R;3) = 75/40 =1.875 Q (resistance connected to vertex
cl)

After replacing delta elements by corresponding star elements;

(O N—

1S« 2o
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10Q and 2.5 Q appear in series. 30Q and 7.5Q appear in series. 2Q and
1.875Q appear in series. They are replaced by their equivalent resistances.

. (2 S 23S
(S 3'8?‘5-—5}—-
M— — b
c’z. So T

Identifying star between the vertices a2-b2-c2;
We have R, R,=>R;
as, 12.50-37.50-3.875Q

Corresponding delta will have;
Ri=(RaRp + R, Rc+ Ry R )/Ry,

=[(12.5)(37.5) + (37.5)(3.875) + (3.875)(12.5)]/37.5

=662.5/37.5= 17.66 Q (resistance connected b/n vertex a2 and c2)
R,=(Rs Ry + Ry, Rc+ Ry R. )/R.

=662.5/3.875= 170.96 Q (resistance connected b/n vertex a2 and b2)
R3=(RsRp+ R, Rc+ Ry R )/R,

=662.5/12.5= 53 Q (resistance connected b/n vertex b2 and c2)

After replacing star elements by corresponding delta elements;

xa. 68 ki
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15 ]17.66 = 8.11Q
53|]30=19.15Q

MA Vo -6 P

a

S (1 2o (q .S

Therefore, Ry, =(19.15 +8.11)||170.96 = 23.51Q

(. 2.3.5| s

Q16) Find the current | in the network shown in fig.27, by reducing the
network to contain a source and and a single series impedance.

o 293
N
e
}
ﬁ\’D(OQ =RY;

Fig.27
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Solution:-

Identifying delta between the vertices al-bl-cl;
We have 2,>7,->7Z;
as, -j6Q—-2j2Q->40

Corresponding star will have;

2.=2,2, /(2. +Z, + Z5) =(-j6)(j2)/(4-j4) = 1.5 +j1.5Q
(Impedance connected to vertex al)

Z2,=2,23[(Z1+Z, + Z3) = (j2)(4)/(4-j4) =-1+j Q
(Impedance connected to vertex bl)

Z.=12125 (21 + Z, + Z3) = (-j6)(4)/(4-j4) = 3-j3 Q

(Impedance connected to vertex c1)
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After replacing delta elements by corresponding star elements;

x 2-4)2 - -
. .SL‘
+ _ }] SAYLE
o (Obl_g_ \4 5'333’ -\ ._\,)_Q/
C‘ b’
3n

The series impedances are replaced by equivalent impedances

x 2S5 A )G SR~
ey
+
\volety Tl
-— &~ L'r ({—"*":)-D——
S N N

(6-j3) // (4+j) = 2.711 - j 0.057Q
i 2R HS S
> -1

e g

—

= st -—ja-cgq—ﬁ—-

The single series impedance value , Z = (3.5 +j4.5) + (2.711-j 0.057)
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Z=6.211+]4.443 Q
Therefore, | = 100/Z = 100/(6.211 + j4.443) =13.09L-35.57° A

Additional Problems and Solutions

1) Using source transform, find the power delivered by the 50V source
in the circuit shown:-

5Q
r13 . w2 Ss0

CT)lOA R3 S20

— 50V _r
Vi —-50 v2 — 10V

Solution: - Using source transformation for the pair V2 and R2, we get,

uso

(Do o op s,

V1 =50V

Adding the parallel current sources and obtaining equivalent resistance of R3
and R2, we have,

R1 §5 Q 40

CT) ?f'l §1.2 Q

V1 — 50V

Converting the current source back to voltage source,
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R1 25 Q R=21.2Q

vi_ — 50V v._ — 16V
[ S

If I isthe current in the circuit,

Therefore Power delivered by 50V source is P =1 50 =548 x50 = 274.19W .

2) Find the current through 4Q in the network shown:

"'u'"u‘"-.,

50-1&

= = 5.484

2

2, @ S
I.n 2] Lg

Solution: - Applying KVL to mesh 1 (mesh with i4)

5i, +2j(i,—i,)—50=0
= (5+ 2j)i, — (2j)i, =50

Applying KVL to mesh 2

4i, —2j(i, — i) +2j(i,—

i,)=0

= (—2j)i, + (4)i, +2j(i,—i,)=0

Applying KVL to mesh 3

(2)is + (26.25 - _(2))( i3 —i,) =0

= (2 — 2j)iy + (2))i, = (2625 .=

Matrix form

—2j 4 ji—2
0 2 2-—2j

542/ —2j 0 i) 50

—10.39 + 24125

-10.39 +(24.12) j

|

5+2j —Zf 0
A=| —3j 4 2] |=84— 24§
0 2i  2—2j
5+ 2j 50 0
Ai,=| —2j 1] 2j | =399.64 + 400.35j
] —1039+ 2412 2 -2j
45| Page

Page 92



i,=2=6.47 A
A

3) Find the value of V2 if the current through 4Q is zero.

MO AN, 7
5101 L 4101 210
ooy (2) 0|
| i:\ 32 LX T-EJL';\V V2

Solution: - Giveni,=0

Applying KVL to mesh 3 (mesh with iz), we get
20+ V2 —2j(ig)=10

= V2 = (=2 + 2j)i,

Applying KVL to mesh 2,

4, — 2}'[5'2 - i:a] + EJ'(LIE - i’l:] =0
=iy =1i,
Applying KVL to mesh 1,
5i; + 2}'(i1:] =50
— i, =9.287 — 21.8° A =i,
Therefore, V2 =iz (—2 4 2j) = 26.262113.19° v

4)  Find V, using mesh analysis for the circuit shown

. 20
2J - VX + 30
LOANN s Vv j_
5sin(wt + 45) V @ iy @3005(Wt-180)A 3] iy 2sin(wt) V
| < } L, |
Solution: -  From the circuit V. = —2i;

Applying concept of super mesh, t; — iy = 3£ — 90°
Therefore, iy = —3£ —90° + i,

Remove the arm of the current source and apply kvl,
(2}']:'1 - Vx - [3J'j (iz - iaj — 5£45° =10
= (2—j)i, +(3/)i; = 9.535 + j3.535
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Applying KVL to mesh with i3
(3—3/)iz +(3/)i,=—-2

Therefore A= |2 ~J 3 ‘ =12-9j
erefore 4= i3 3—j3| " il
. _ |9.535+ j3.535 j3 ‘ _ .
Ai, = _5 331~ 39.21 —j12

i,= 22=273219.85° A
V, = —2(2.73219.85° Jv
Therefore,V, = 5.49.— 160.15°V

5) Find V, and I, in the circuit shown using meshanalysis

50
100
—AA— 3 A
‘i éo.zs Vx 4 1x
L 3AS—
— 50V
I, 20 '3
VX
«— i «—

Solution: - From the circuit V, = 2(I, — i) ..... (1)

Also fromthe circuit iz — I, = 3. (2); i3 — i, =0.25V, .. ... (3)
Substituting equations 1 and 2 in 3, we get
6(iz— 1) =12 => iz —I, =2_.(4)
Removing the arm containing common current source and applying KVL, we get
141, + 5i; = 50 ......(5)
Solving equations 4 and 5, we get I, = 2.14

Therefore, V, = —4V,
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6) Use node analysis to find V, in the circuit shown below

12v
@
V2 AN = A b .
10 10
- Vo
> 2Q -j4 oh
§j2 ohm § ——i4onm

From the circuit,

Vo=V3; Vo =V, =12V . (1);

12v Super node X
@
V1 V3
V2 A A .
1Q 10
i Vo
> 20 -j4 oh
§j2 ohm § ——Jaonhm

Applying KCL to super node X,

1,:2_1,1_|_ 1'-'l::l_k'l_'_ VD — {]

1 1 —j4

= 2 4
J2

=

L2, -V + V-V +L2=0
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> (4+ )V, — 8V, + (4—j2)(V, —12) = 0 (From(1))

= 4V, + jV, — 8V, + 4V, — j2V, — 48 + j24 = 0

> (8= )V — 8V, = 48— j24 —(2)

Applying KCL at V;,

¥y

= =+ =0
2

Vi_VD + Vi_Vz
1 1

= Vy+ 2V, — 2V, + 2V, — 2V, = 0
= —2V, + 5V, — 2V, =0

= —2V, + 5V, —2(V, —12) =0
= —4V,+5V, =24 (3)

Using Cramer’s rule,

8—j —8
A‘|—4 5
A=5(8—j) —32
A=—b5j+8

48—j24 -8
wo=["0 S|

AV, = (48 — j24)5— 192
A

Vo = —jllze-+38

%V, = 1369V @ — 36.19°
W.KT,
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7) Find the equivalent resistance between the terminals X and Y

Vv
5Q 6Q
X " NV N\VN—
20 3Q

Solution:-
Star 1:- R, =2; R, =3; R, =4,

Corresponding Delta will have,
R_R, + R,R.+R_R.
Rl =
Ry,
~ R, = 8.66/(]

Similarly,

Now consider star 2:- R, =5; R, =6; R, = 7

Corresponding Delta will have,
R R_R, + RyR.+ R_R,

1 Rb
& R, =17810
Similarly,
R, =="=15.28 0
50| Page
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Ry ="7=2140

15.28Q

6.5Q

§17.sn gs.ssn

Y . 3

§13Q §21.4n §1on

This circuit can be reduced now using parallel and series combination of

resistors as show below.

X " \AAY

<
<

3.53Q

Y

Therefore the equivalent resistance between X & Y = 3.53 {2
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8) Determine the equivalent resistance between the terminals X & Y

X
VNV VWV
6Q 40
b
a
VNV 2%'A%
30 50

§59 §sn ém

Solution:
Consider the Delta Ry =8; R, =5; R; =4;

It can be replaced with the circuit shown below

X
NN ] NV
6Q 40
NV a
3Q
VvV b
2.35Q 1.17Q

§50 §1.ssn

v Y
R,R
Where, R, = ———
» R, = 2351
52| Page
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Similarly,

R, =1.1710
R.=1.881
The above circuit can be written as,
X
AN ] AN
6Q a 5.17Q
c AAYAY b
5.35Q

gsn §1.88§2

b

Consider the Delta, R, =6; R, =5.17; R; = 5.35;

*R,=1.8770
% R, = 1.6740
%R, =1.940
X
a
1.87Q
— AM—L.
1.940Q 1.674Q
50 §1.ssn
Y
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1.87Q

3.554Q

?4.229

Y.
Therefore the equivalent resistance between X & Y =4.22 (2

Source Shifting:

(i) Voltage Source Shifting:-

R1 R2
= AVAVAY NN o
+
"V)Vs
R3 R4
- AAVAY AAYAY, »

R1 R2
. NN —VW——>
+ +
“_V Vs “_V Vs
R3 R4
= AN\ AN\N——>
54| Page
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Which is equivalent to,

Vs Vs

R3 R4

(ii) Current Source Shifting:-

Is + IR1 Is Is + IR3
—b

The above circuit can be redrawn as,

Is + IR1 Is + IR3
I —_ R
Shk kb
}—‘ IR2 l;i
E—

R2

—AAN,

Is
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Problems on Source Shifting & Source Transformation:-

1) Reduce the network shown to a single voltage source in series with a
resistance using source shifting and source transformation.

20 80 3n
oy AN ANy
+
A (Dysa o™ L
50 100 1]
vy AP AMN
Solution:-

Use Source shifting property on both the sources and rewrite the circuit a

shown below,2A

20 80 I/—\ {,—\ 30

A oo 14 Ay

R N
30V v
A B
501 100 6101
My 4%

45 A

Now using Source transformation we get,

an v an an W

O At O

A

- I

afl 104 4]
o Ay e Wy

225y
After simplifying the above circuit and applying Source transformation

again, we get,
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60

1048
I/”\l 100 :
U AT
g iy 2}
1501 61}
@ ATarsy ATATLY
225V

Which can be further simplified using Source transformation yet again,

6A

o
:

20V

MV

57| Page
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MV

2) Find the voltage across the capacitor of 20Q) reactance of the network.

61}

o (D

20V
-j2.ohm i;i}
§j15 ohm — Ve —
-j20 ohm -j2 ohm

(s

Solution:- Using Source Transformation,

20V
i5,0hm @
3j15 ohm
>
1w (-
-j20 ohm

o @
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sov (=)

1.5 A

-20j/3 ohm
3z

59| Page

3j20 ohm
2>

-j20 ohm

2
3. -
CD 3j20 ohm 520 ohm

Vc

|
)
o

>

Ve

-j20 ohm

-j5 0hm
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From the above circuit,

[ = (J15)(=j6.67)
c .
(—j26.67)

s+ I, =—j(0.375) A
4 V= 1.(—j20)
v V.= —75V
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NETWORK ANALYSIS (18EC32)

Syllabus:-

Module -2

Network Theorems: Superposition, Millman‘s theorems,
Thevinin‘s and Norton‘s theorems, Maximum Power
transfer theorem
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. 3. Teaching Aids : LCD Pro]eclor,Snurt Boards.

v UVNUNRN RN RN NP INNRRRRRPR PSS % % 3

MISSION
Provide quality and contemporary education, in the domain of Yh'(tmnu s and
communication and related fields, which enable collaborative ventures w ith
industries and research organizations. Emphasis laid on creating innovative
teaching-learning processes that motivate self-learning,
by imparting quality education embedded with discipline & national hunur

VISION ™
To create a rich intellectual potential implanted with multidisciplinary knowledge,

human values and professional-ethics among the aspirant of becoming Engineers -

and technologies, so as to unlock their imagination and discover their potential.

OBJECTIVES

1. To 1mpart good technical knowledge to the students. .
2. To produce Excellent Engineers in Electronics & Commumcauon fields.

3. To fulfil the needs of the society in the various fi elds related to Electronicsand . .

Communication engineering.
4. To bring post-graduate program in the diverse field of electronics and

commumcatlnn Bngm s e

5 To upgradL the facilities in Research & Development Centre of the depariment
with the use of modern aids.

6. To organize training programs / workshops for upgrading staff performance.

7. To establish Industry-Institure Interaction.

8. To publish technical papers in National / International journals and conferences.

GOAI.S (Short Tetm]
5 Modcrmzmg the Laboratories with new software & state-of-the art hardware in
. tune with-the latest technelogical developments. :
2. To obtain Quality certification from-an agency of-vepuhed
4. Promoting Faculty Developmiefit Prograrhmes ot
5. Conducting the need based training programs for Faculty & Students.
6. To improve thepm percentage 2-5% compared to previous year.”

: " GOALS (Long Terni):
1. To start addmunal P.G. Programmes in Electonic and Communication

engineering discipline. .
5 To enter into understanding with globally renowned u{zivemlhes for special
programmes in emerging technologies. '
3. Promoting Industry - Institute interaction through projects and R & D work.

t’\‘DOL«-(\n Up P(,_ ﬂ)([}l/‘l' ‘Lt‘;tq\

/F UH’M{]{‘ "icc‘Fm.k‘f JLc-rrm‘Lr{JF; il Gheon in ﬂqt .
R QU.OP‘UTIDC buia lelch e (0_1(;(\,

i '
YEVAS 8l

anA Ri= e T 31__(“35) \’%t“{

(-

e X
:}:l = @l +73N
T ;ﬂ_[:ij—lfj——f = Jgsby [0S frpta,
(5435 + 22 =48 5h 05
U=y, J»k[fls} - U @gr it

@t L —.-_"-6"’@:' ~03hu3| b
o ﬁ}"g g [20C ﬁu\ué

o MLJAX.L@ fu 4faopomt:

[10« iﬂ“ -

14&“ 69 Z_\of“ m,“,,

Scanned by CamScanner

—Page 116



K}— = 1 CS"FJgj 2 ‘?.D"BOLQ [—1Squs )\'("5**15)

- -

. o e

“‘?“(D 7O

7%, <)\
';Ci-:lr‘ J\Ii\
. 1 RN ’;‘J-rih"\
= j‘ g 25015
\)’; 1) y ,!I -_J,- “ m—— P
* e gl . N
. st e w | 1 I.'-_ = . )“-‘
g o X | "‘“‘3'“13) e
kixL_;\ : |
s — - #
I T o
%M LLI = 3
= g :Z‘l"fz’l-— P

2, =[G 1S- Jg) = +ls )
-?Zg,, = ’"333 s

—_— i : S O
A 0 Ci_ [;_ﬁsgj |
dy : ' = 2060 Y [-1S<96S f),r]%
(F1i5 1) f :
= 5

“-lqs"z of \mHh

{'—"-—-——

i_em@

Q‘-*—uf'%}y Jémwm S Uhni‘td

e

— o 3‘#{3][&({ ;.&@

@ M@ﬂJ pwe_ TeL! F[u f—,fmrrr(ém) De. “f!&mz{'

Ol
O Uen’!y f‘w:r

ks

m“h -}L{'ﬂ‘m 7(0‘.#\4 chd SLMn;r
"Jf'/L :

31'005[9%%1(
TERT

T ——

‘A

2,

Scanned by CamScanner



Aeld) ﬂ HM

T
o8 6H 5820 At
= 34o( (] ‘*‘@ e
O =4 h\\%wb&

p 7 ()
L’Hglaimnr{ fnur G nr ﬂf # overr o JI’J Feooly (T

Q{i, t«.;(:-— ‘Ff
{\V ‘%(ht [Jm{[“_’-fu e

Lot o 4 5oy

9.0 A .- 2o A_ -

Scanned by CamScanner

_ (@5-3s) ¥l

e e s e
1

2 -3¢ Hho
= @ &ub\+_'\<1 *za) A

. e

Zt %, +[Zs)l (2:.+2sﬁ

= 204 (3tldv) (5 %waia 1)
: ,:P\L ;.mLf ;;.g;@g& ,4,,_'_‘,\“

@3B )

-1 I |2} "H’?@E{j“’) ;.'3.05 jo2-5 .
: (2 +tafme Chor2s] #_HLZ“}”

i Zy "VZ-—-\

Page 118



- 'loﬂjm = (L1 '%i?\ f

2,42, = yalg+ 20 = 2utlg)aL

4::+ctwaqkm>@nhﬁﬂ

Qo T -
A s
: % '35
JI‘N\F:_: " ()‘CV\
A e

t—jlb “\” “0> mm)

':33) 9_\”67}\“5’\%“

\J _ wo|«
. = 92°19¢ [ ~|2-S-

2eleq (53 SHSL- L ﬁs&«
e

oy
L Moo f\g AN

AleO mk“

5 .

e

J, = -it_ (Zb') | e

—

ey

(W\) fhi3s g

Scanned by CamScanner

W0 ”0@

1682 [9°33 63,03

L 212 4-2,)

- Ty (Jio) " yevs | g

ZD'i“th‘ «n

h,

Do G Bema it

{

{

{

2u-+]8 4 (S o) :

|

ﬂrnfw 9 . p

q."g—qg:f \')M—‘LQC)A..(RIDD :

= L8so 1701 :“fo

i .9-0'('111*0::- " 3

Tpz24 20 o
— ?flkf\}g%#‘BL

- %DL

= = Aarisg il
B “ﬁ}ﬂ“{L

o




~ \ﬂo[LiyL_\JvLé wlecdang e Mo Coned Source and couff}?
! \}f"l?,k'-_—\ﬂl. i IT"\JLLJ Q\Euloﬁdkf -r[‘ﬁ__lmt-rﬁ ut‘nitd ? (6"0 - _

' O)z\ "{L %"r‘;;;z]; E‘WW‘J‘ Sodree ,g,l\?;on;h ‘C@-H\L

o . 3 200,
- T= 5% # Y w e

Scanned by CamScanner

o g g

a..:I'—-"""-; g{i?p_, ;__—_Oog—?)%g_ éqfdl

7 L o D M Gl D)
=2 ;L RN vt e
; Voo s *QM e | Qi‘Q =) B e 4y Ao otd.
’3

Page 120



@'{\“p' Uﬂuf L Ny . o abo &\\omn n L& 1[\ e
\len qul ‘)'c ‘prxu.*\frn (bm) Jum ol ).

'5?_ .
=3 L{Jk
& '%ux_ f-._.'_"
0|90 & CL

Jya N

L_L/L \Ab’”l‘

5 5)_ 4;5#“

PRRNU Y OO AU

ERL

(23] 4 (-]
V.,\ = 12.,(‘“35) =0} &5&(, (“337)

5 . %o. 5, .‘
::-_" _ lo &2 — = oau;HLr[ S ¢,<<~®
My 1PULRS

lolas_ (343 ,
= OL__C‘ L{’] - ;qaoljf/&Sﬁ A‘T‘VJ[\ g
. ; wepes | R S SR s -ecs

el

f
i

Scanned by CamScanner

hge 121



— He uf} v
Ff\d AR L umkf sy Rogrm += M ety 1) -6t 2() =D
" I| @ ) '.]')'3- 20l N5 4-\01};5@; jf:L+zi3:_0

P Fa,
;A/\N\_/(S\% LN : e - o _
0f, ~ it 2i 20 < (@)
. A o -
5 >T 2 S
> ” - : 1._ 2 ad - .
R SUN 3 5 _
Ty ) ‘

N (© — 8534, )— 2y =0

Scanned by CamScanner

<10 = 8 (i3-1) $2liy-1)

R T N A ot <
SOKL - [ 10 = Qi ~Qvy ML ~Hg
i"’l\;’:# .. ;{J[b ¢ =lo \-'"Ol{n aJ.d Ly =8 % >

e, T8 ’Q*'g,g”‘o‘é i '6@

(RS

)

st o ..Gf:f. A ,C _ﬂ)) - { S o835 ;ig?‘a‘l"'
"'L'”I _ 10(,']'-"2—') g(‘ll"lé) 0 | \9 l'o ' -‘
| N = — 35,00 =<—
‘;;?] Im ﬂdou.’gfr*g%’o ' ' 23 7;&25 ” f C)

~21 11 +107) 4803 =0 “fo. | | '. o hJHJ\,,aU\EL ?os:eon‘.ﬂ?} 1[‘ "“A'ﬂtf' :

S ]

NNNRRUREREEEY,
Ay

Page 122



——
N

"'lf”] '—\Or -‘}'loll_'HO gl]+%‘!6“0

e

| -?.lg! +|u 4—‘213,— ~10 %@

_\0-——10(”, n)-f:' f?»(lzr%) =0

‘.—\0 ""O'L'ﬁ' |O| —-b!l —2{t ‘2“5“"0

i "10' |Q;L+ll\b—_"0 -e® :

\\é}‘

—8(" ) ~1{ty-12) =
"ﬂglb—}-g[} —215—‘- Q_I')_.-

~yt -ﬁpo[{,,;flj +ro;8[f -18).20

-

1

g .
LiEOU224 = pogsyp fon oz%g;,d 4

————

j 3= fa = O 235> 4—:1-.194 R

" MY W

13 0 -‘2/‘233,

Scanned by CamScanner

( \gmg

q@ CT@ ¥ ngfﬂol\[ lEnM
@ glako«d C!;cf{;l—v‘ﬂ-m{()»mfmul\j "I‘Q-ﬂm @ﬂ)%w[
80\!1 “_f c\{uw&op :

Pafe 123



T, o % Biionesls % gy =
. = i = P
- ¥ § A _‘{9

ZLA * f i £ i £
_ P ARy I B

I - [‘f{“f-k .n,_"\
-'::,:wd‘ww} SR

T4 Cay S+ (DO Y-

Scanned by CamScanner

J

- 94 o 4 o7 +

o

| e

}:\ﬂ*“fzﬁ"b*\ft{ - G4+§:1+3F1+Q‘>

R = 006215\

Lﬂuq %)
Bl’teﬂf) T l§?‘8

—
=

(0631 §+1c)

@m”fr«“

Page 124




R‘-‘-’-Ln r,u- ‘Q\\onn %v’:a Wf‘hr:l Cur N l Uﬂg M, “rmn nuﬁrﬁm

- — tﬂ) J‘nd{m\f
T [} 5_: N ""-—--_._
; | _“‘ _(\j ut(‘lll-:"\"h- *jkﬂu’\ b ,
Lyl (o))
e MO h s tm‘ac‘ : ji'«'\ E
S kT/ x___d\ P
. . - -71 I

Scanned by CamScanner

T T USRS R (P X

' @ find W jesin f“*ﬂml Ha ‘3'“*"“““40\’ ML._ c.xc.ul-daum
. ' _ wde . and fd Moo Gorend 9‘”[(13\”{’ L&Mwm
b _ Y, *‘V)jzﬁ"fbi; ; , _ rallmedd .T‘r‘nu?LL, (%fn)
" ‘f:*‘f»m o

TS m)~}- ulsLL;U@'HPW[M'D(“J‘“@ \
o G

Np= s S WS

é.’
?._

7 ) I ~ oA
A "’m oot (elH (e T

NNNNNN IR R AARRRRRARR

)

. Pa0e 125



T .'7_ : )
R TN

Lot 5)

= r - 08388 [ 9 @/
- ©

1230 (333

Z-.”‘lﬁd . 7=

- gy — 32el332

L5 . -
‘ \OA*PWWI— N qu)—H«LB (31)
.\'f|+lil.;f'\f).._ R S—+2,".1;6~F
g " =129 #3300l
1", :.%f'—\fum\u‘ ?J:__ l o’

N —=4) - )5 p mil%%%‘/

L %;“w = Dby / - q °33
0 _ Lug;—l 882 %;‘

Scanned by CamScanner

= Dﬁgye 126



' - T

)

P @ o (\J illmon Mo dnd e Coooprd J‘(“"J’L\ lo v
QM"’A‘D“ QL\OLUn o .q[\ Jﬂq )Ol

i ___________——————'—'___'_'
sl o
9_2,05”1)+ (qa)[n"')-r 12( u“)

o 5 i uﬂ +q>|

R i i
b 4 e

" e ap

ANNNRR AR R AR

() ot 4 food Gt L ke b3 By o7f :
\,NMJ.M oyem ((’Jm '5|i 20(5,. ]:‘ 8
) 5 L 0
ERTE TR :
e T R A S loa O
o e \fq 5
: _ Y 2N ey o]
e — | 3
SHTRY Bl (s ) 3
. : ! (f)
| (7 w(2ZY) + 3( 57 S
M ! ) - |55 slln

Pl atp ) o

SRt 2

1:’\‘['5“1[89} :®l§§l3r (N
0 o f‘*ﬁrﬂ

OSL‘JCO«\A, c»p‘)\m rmn Wiovem &t@

T 20(2.

.: @ &t L"adc"““L T sl mwn.n La, u«ﬁ
\MJ—-LL»Diom \Gm) IUNML . R




ol p,tkuktq :
(’_i'__ﬁ_ Gmu:\l(— Ex-mnlrgauﬂ.{ <10 fr-lm\‘ﬂ‘m,‘ \;ulLadl &D‘HLQ .

Scanned by CamScanner

e (L bt S |

" ![u\“‘+5>«l“*‘r1‘3*‘3"

g g o e daf

= %

Q10 [F308" well

-

A e Tk o SRS L fen
T (2+2) - e g

@ Ure oo R o Imincht o s
gLa-Un -8“‘?’“ Ek: ZM@“,E7; 9,50@30'\1

EFy-weolsy €

- -

wlia

. Page 128



(D) kg
_ @ S'U “‘“““J 'u:tmwn $nd I, 4;,0 LB (m-ﬂan

le\ = j ﬁ ‘+3L
g 247y n’])
' L{ g Jes 3
‘LOVIT%"\/ . Tloigf-.

Scanned by CamScanner

Y . U o L_c|\7‘,r +\1’1.‘f),+v3‘_[5 B =
; j %= 8 s
XS _ 102 =5 AQ-O?.‘&-hI'f' 303‘th" - j;-\ GW\ T E‘ ..|_5:2_?~)__-‘r = -i-—rl:nﬁf\
e st b ke T3 T ety oty

N/, = (619 voljn_~ | ‘ .

'm {_ @ Slaﬂf-»o«d, s m“mo-nj %C,ML fuuw) . .
B ‘ o Soie- (mj Tﬁqlﬂlg o
Skbaett [ oy Reda] Com o -
MG\&}\JQM@&CLQ\%A& hith on
OA-med Jg,a S’jb\ Cornd- Seulai. o M f)

Page 129



—__'_ ry !-!! - » & r‘

L]
A 1 —
‘—)L F0$4‘Uﬂ lr\'m‘m?r \K%ﬁl’ t )p ﬁm‘u aiﬁu , 8
il f — —1 10N %
- 3 g VA ! 3
O ]': d V Mﬁ ﬂrfﬂé"m 'l‘(l(\{rn ’r'nﬂu l\_’[{uil\nw] \___:_f\:;\.l._——/-I— - — q UE)
G W) goar TS B 4 5
.5.\\.]' i \ S 0
= . . A, -
fon i i _ g
: . CADN T -K}O‘t‘%o)_ -— 8
' 0p]

- abons “\dk& GJ—LmimmJLozm_,
so\“ %4 \6\! m%'*i ol Gk Soman_ g Shak ki

M@

Ny = N, *\D’*ﬁr lb'\—\ph‘!

=

—iage 130




ARARHH R

Cn\u--\r m@ and @

N~ —\0
- , S04 480 Vp= 38 \Ng=62:3 .\"e‘],r”_

% uﬁ[ﬁfj

\b—\}x \p-z o

(,'

\ - YoMy, = 6>_<§; _qwtmff*-

Scanned by CamScanner

/ (\ - O = {D \.‘-0“!’\ i ? e . bl TS TUR AT . SO SIE S (PTPENL 4 '__.;_‘_,_,__ .:“v-;h 20 i .
/I J| ; _ | \Jlﬁ \'ra < | = //_é/

/ UW - =l e JL’T"-D""\’G{ \&gh‘wpu%m

9¢ Ve = (St = % i, =0
&o’rwa'_ + a0 = hog -e-@
= il Hx&”-+%'go-”\fg——‘&\o: 0\

(g \ﬂb dm ——"‘D‘r',‘é_®
SO @ gy, +s6'y, =378 =¥

Page 131



. _G,X3 :ﬁl\’o”%
\p"ﬁ,- “ e
"%JY Ny
_ o gl
en Bplp—P= T o

L
/—"J"—” MLom

\ oot bz 2

6\[ A Uz.H,-HsI

e SR
l A ERA unl’n Yoesee

—aif = 'lS} —IS
v!___. ,(,rL 1(!1—“) .-11 0 Ui 5
- —bip -2 eaf,m {309 ‘j
X gl;. ’l'@.’ =7 ) 3 +b'li

: 2 =
1Q — 3“5";)""\!),- ”.DCE‘T:@ 5 =z 15:—&!
. a9 E’i_lg"'g‘ e e P

=-1h
Magﬂ@,t%_g%,m,_m Ve

6.1(.&;(“*\9_']4-'3(1‘-—133 . < d;.t ,.212__5,3_/—5{:%-

1 I-—‘LL"“BI '-3\5:"'6 =5 S..]._'Lf O("‘(

Scanned by CamScanner

_e132



" . <
C/n\' 0'§ . b
— 2 88O

—

Scanned by CamScanner

Page 133



B (e R Gomak o Y 6 vt Y b shomnia by
"3 ]’““”P\W 5‘1’ oﬂ}]m' (Em) ?\‘j‘lnlql

y

«f

Scanned by CamScanner

Page 134




)‘@ Fnd 42 Gl v
178, S o

e e e
;\\Ib.'f(]#g\f(_.’l-!-‘?'_{g

V) =N Secrrcadont— NegzsNp—= Q-J‘/\—@

WAL

pv Foviator indhe A Shown ng

\ rW-%CW
@ \ v‘é gy *‘,’3_‘-;0

PROGRAMME EDUCATIONAL OBJECTIVES (PEQs)

PEO! - To educate to be a Electronics and Communication Engineering graduate with

an ability to pursue higher studies in blobal scenario.
PEO2 : To educate the Jearners to be highly competent Electronics and Communication

Engineers with in-ciepth know ledge in the engineering fundamuntah and chosen

domain.
PEO3 : To impart-the knowledge to the <tudents to be able to function in a team with
varied professional background or fields of Engineering and Tmhno[ogy to b(.
able to meet the chaHenges of competitive field.
PEO4 : To enable the Electronics and communication engineering grad uates in a trulv
professional way with ethical approach in solvi mg and servmg the needs-of the

society with humane approach.

PEQ5 : To motivate the Electronic and communication engmeermg g‘raduates to Iceep

abreast with modérn ever changing engineering and techonologies and
applications to evolve with innovative solutions and to build a carrier of their own

with leader ship qualities.

% u svesmis PROGRAMMEOUTCOMES....cs. - -

T

a) An ability to apply knowledge of mathematics, science, and engineering,
b) An ability to design and conduct experiments, as well as to analyze and interpret data,
¢) An ability to design a system, components, or process to meet desired needs within
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability,
d) An ability to function on multidisciplinary teams, -

. €) An ability to identify, formulate, and solve engineering problems,

f) An understanding of professional and ethical mpomibmty,

.g) An.ability to communicate effectively,

h) The board education necessary to understand the unpact of engmeenng solunons
in a global, economic, envnronmental and societal context,

" i) A recognition of the need for and an ablhty to-engage in hfe—loﬂé léarning,

j) A knowledge of contemporary issues, and

K) An ability to use the techmques, skﬂls and modern engineering tools- necessary for
engineering practice. - :

. 1) Knowledge of advanced mathematics, mcludmg differential equahons lmear a]gebra
complex variables, an probability and statlsncs, including appln:auons to electronics
and communication engineering.

Scanned by CamScanner

Page 135



Theorem 1: Norton’s Theorem

Statement :

Norton’s Theorem states that a linear two terminal network can be replaced by
an equivalent circuit consisting of a current |y in parallel with a resistor Ry, where

* Ry is the equivalent resistance at the terminals when the independent
sources are turned off

* |y is short circuit current through theterminals.

If the circuit consists of the dependent sources the Norton’s resistance has to
be found out as Ry = Voc / Isc

a
i =
—
Linear Two
Terminal — lsc C) SRw
Network So—
e o
b

There can be two types of problems,
1. To find the Norton’s equivalent circuit across the open circuit terminals
2. To find a voltage or a current in the circuit by Norton’s Theorem._
Problems:
P1. Find the Norton’s equivalent circuit across the terminals a-b

a
]

24V CDlA 120

Solution:
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Steps to find out the Norton’s Resistance Ry :
Step 1: Turn off the independent sources

(open-circuit the current source and short-circuit the voltage source)

L 1
240
oC $120
SC
b
1
:Ia.
240
£120
b
|

Step 2: Find the equivalent resistance looking into the open circuit terminals
R\=12x4/12+4
RN =3Q

Steps to find out the Norton’s Current Iy (Short circuit current):

Step 1: Short circuit the open circuit terminals and mark the | sc as shown.

Step 2: Find the short circuit current by a suitable technique
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71
2120 Jrsc
b
m]
v, )
M|

7y < J, Isc
24V C)“ i

Applying KCL at node a :

Va—24 Va

+ + Isc =3
4 12

Substituting Va = 0 V in the above equation implies
Isc=9 A

Therefore the Norton’s equivalent circuit across terminals a-b is

]

Doa 30

Page 138



P2. Find |y in the network shown, using Norton’s Theorem

©

AAA tI -
2kQ
AN YT Yem—
6kQ 3kQ
s2kQ 24kQ

Solution:

Step 1: Separate the branch through which |, is flowing
Step 2: Find the Norton’s equivalent network across the open circuit terminals

Step 3: Connect the branch separated, back to the Norton’s equivalent circuit to

find |0

Step 1: Separate the branch through which I 4 is flowing

AN e
2kQ
AN VLY, Y—
6kQ 3kQ
22kQ 24kQ
k.
2kQ
AL AP\
- 6kQ 3kQ
@ S2kQ 24kQ
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Step 2: Find the Norton’s equivalent network across the open circuit terminals a-b

12V

26kQ

AVATAY,
2kQ
23kQ

A a
4kQ b

Find the Ry across the open circuit terminals a-b by short-circuiting12 V source

SC a
= |
26kQ
RN
AAVAY
2kQ D
23kQ
VA = |
4kQ b

Ru=[(6K||2K)+3K]||4K
Ry=2.12KQ

Find the Isc or Iy through terminals a-b by short-circuiting a-b as shown

2V

?
!
(2 ceka |
Y
1
!
1
|
€«

1

G“ £3kQ

AN

4k0 b

w

Isc

By Mesh Analysis:

Mark i1, i2, i3 as shown
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KVL to Mesh 1:

4Kil+ 2K(i1-i2 ) +3K(i1-i3)=0
9Ki1-2Ki2-3Ki3=0........ Eql

KVL to mesh 2:

-12 + 6K(i2—i3 ) + 2K(i2 —i1)=0
2Kil+8Ki2—6Ki3=12....... Eq2

KVL to mesh 3:

3K (i3 —i1) + 6K (i3 — i2)=0
-3Ki1-6Ki2+9Ki3=0........ Eqg3
Solving Eql, Eg2 and Eg3 we have,
i1=3mA, i2=6mA, i3=5mA

Isc=i3 =5mA

Therefore the Norton’s equivalent circuit across terminals a-b is

0

SmA(T) $212KQ

b

Step 3: Connect the branch separated, back to the Norton’s equivalent circuit to

find Iy
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o ov—
‘ lo
SmA(T) £212KQ §2kﬂ
Gb ——
1 lo
SmA(T S212KQ 22kQ

By Current Division Method

P3. Find the Norton’s Equivalent network across the terminals a-b

2000 la
Aty ‘® :EIEl

—12V 1kQ

Solution:

Since the network consists of the dependent source (Dependant sources cannot
be turned off) the Norton’s resistance has to be found out as

Ry =Voc / Isc

Step 1: To find out Isc ( Iy )

Short Circuit the terminals a-b and mark Isc as shown
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2000 la

e, 8 x
sk
=12V |al§1kQ
ylisc
= b
Va=1la=0
2000 a2 o
Pt 54 ;\/ ‘:3-
6kQ -
12V . |al>1 kO
( L = ¥lsc
—1— 2 |
= b

Since Va is connected to ground through short circuit terminals a-b Va=0.

Hence the circuit gets reduced to...

SC a
£
6kQ
=12V i
tlsc
—_ a |
= b
KVL: -12 + 6K i =0
i=12/6K=2mA
lSLz | = 2 mA
Step 2: To find out V¢
2000 la R
o <o
6kQ S~ =T+
=12V |alf‘~1 kQ Voc
al-
b
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KCL at node a:

Voc +20001a-12  Voc
+—==10
Bk 1K
2000la+7Va=12
Substituting la= Voc
1K

Voc=4/3V

Therefore Ry = Voc / lsc =667 Q

Therefore Norton’s equivalent circuit across the terminals a-b is given by

a

s |
=]

2m A C) 2 667 Q
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Theorem 2: Thevenin’s Theorem

Definition :

Thevenin’s Theorem states that a linear two terminal network can be
replaced by an equivalent network consisting of an Voltage V1 in

series with a resistor RT . where

* Ry isthe equivalent resistance at the terminals when the

independent sources are turned off
* Vg is open circuit voltage acrossthe terminals.

If the circuit consists of the dependent sources the Norton’s
resistance has to be found out as R = Voc / Isc

P1. Find Vo by Thevenin’s Theorem

i

Nt
4mA
:a
6kQ 4kQ +
2V 3kQ 2kQ Vo
| .

Solution:

Step 1: Remove resistor 2K Q from the circuit across which V5 is

dropping
Step 2: Find the Thevenin’s network across the open circuit terminals a-
b
Step 3: Connect 2K Q (Disconnected in Step 1) across the open circuit
terminals a-b and find V5

Circuit can be visualized as,
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6ka 4k
12 ‘@) 3kQ  2kQ Ivo

Step 1: Remove resistor 2K Q from the circuit across which V5 is
dropping and mark terminals a-b

P
b
4mA
E—yte nd
6kQ 4kQd
12V :
+ <
(—) sk 2kQ =
]
b

Step 2: Find the Thevenin’s network across the open circuit terminals a-
b

Rt ? a

Vt=Voc +
2 -

To find V%:_

Mark V5 across the open circuit terminals as shown:
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SC

=
X7
» 4mA
1b
EEEDPON o
6kQ R | 7 N i
@ (G
a |
________________ : -
b

Mark Mesh currents i a and i b
By Observation:

l, =4mA

Applying KVL to Mesh 1.
-12+6K(ia-ib)+3Kia:0
9Kiy - 6Kiy=12

Sub. | a “A4MA,

ly =4mA

To find Voc apply KVL along the dotted path:

-3Kla—4KIb+Voc=O

Sub. 1 _and | by
Voc=28V
To find RT
Deactivate the independent sources

0cC

e
6kQ
6kQ 4kQ i =
Ry ~— &
3kQ —

3kQ

4kQ
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RT =6K

Therefore the Thevenini’s network is
6kQ

oy ' b

28\5@-)

Step 3: To find VQ

Now connect 2 K €2 across a-b to find V5
6kQ

s a

T

28\:’@') (L 2kn§fﬂ
i

b

KVL gives,
-28+6Ki+2Ki=0
i =28/8K = 3.5 mA

Vo=2Kil=7V

P2. Find the Thevenin’s Equivalent circuit across terminals a-b
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| 5000 | | ot
(f) Vw@ 10i  $250 v,

«—i | -
Solution:

Since the dependant sources are involved Rt Is given by

R =V /I
T oc SC

Step 1: To find Voc

[ 50001 |

5V

C_r) vab© 4,?101
<«—i |

250

"y

Applying KVL to LHS part

5+500i+V =0
500i+V 4, =5

Applying KCL to RHS part:

10i+ V 45/25=0
250i+ V 45=0
Solving equations we hav

i=0.02A V_,.=-5V

ab

V= Vv = 5V

e

‘Tab = "Tnc

b
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Step 2:To find I$

Vab 0
| 5000 | |
Vab 10i  z250 Yl
<«—i | .

Short circuit terminals a-b and mark Isc as shown

Mark V4,
Since V,, is connected to ground through a-b, V5, =0

Since 25 Q is in parallel with a short, 25 Q is redundant

Therefore the circuit reducesto,

Va=10 )2
| 5000 |
5V
(—l—) N e 10i v Isc
i
i - ob

From LHS part, KVL gives
-5+500i=0
From RHS part,

| SC = - 10|
and sub.i=0.01 A

| e =-0.1A
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Therefore R T = V oC /1 sc = -5/-01

Therefore the Thevenin’s network is,

@

P3. Find the Thevenin’s Equivalent network across terminals a-b

120V

®

Rt

=50Q

b

900Q: 12040°%
a E__
600Q: 8000Q:

Solution:

Stepl: To find Mark Voc (VT) across terminals a-b

Mark the branch currents i1 and i2 as shown

120V

2000:

60003

- i1 s

I'J+ Voc 2

12040

80003

i2
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Applving KVL to mesh1

-120+900i1 +600i1 =0
i1=0.08 A

Applying KVL to mesh?2

-120 + 1204i2+800i2 =0
i2 =0.05988 A

To find VOC:

\}' i1 ‘i"z
2000Q: 1204Q"
120V

&
9

600Q:

Applying KVL along the pink path

-900i1 + 1204 i2—VOC =0

VOC =0.095V

Step 2: To find RT

Turning off 120 Vsource
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200Q: 120403

liJU'

Sc (=

600Q: 80003

which can be visualized as

9000 A

ANy o

600Q
AV

12040
A

AN, ] b

8000

R = (900 || 600) + (1204 || 800)
Ry =840.638 O

Therefore Thevenin’s network is

840.639Q
AN/ 0 a

0.095V Summary:
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1. Thevenin’s network is a Voltage in series with a resistor

2. Thevenin'’s voltage is Voc across theterminals

3. Thevenin’s resitance and Norton’s resistance are the same.

4. Thevenin’s and Norton’s equivalent networks can be obtained by source
trensformatiom.

Theorem 3: Maximum Power Transfer Theorem

There are three cases to be considered in this
1. AC circuits with Impedance (Z, ) asload
2. AC circuits with purely resistive load ( R, )
3. DCcircuits with resistive load ( R )_

Conditions for Maximum Power Transfer :

Zt

Liner Two
Terminal 2y A
Network O

where,
Zr =Ry +jXr

Z =R .+ X,
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T

vi@®) Z

b
KVL to closed path:
Vi+Z:1+71=0
Vo Vo

[ = =
ZT-FZL {RT'F] KL]-i-(RL'i-jX.L}

The average power delivered to the load is

P:]-?llle ............... @

12 = Vi
[(Rt +jX1) + (R +jX)]?
12 = Vi
[(RT + Ryp) + (Xt + Xp)]?
2 = |Vr|?

Subtituting in equationin 1

Ry, V|2

[/ (Rt + RZ + (X7 + X0)2|

P= 7 (RT+RL)Z+XT+X1)?2

For this P to be Py, we can vary two parameters
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— R and X, in the load impedance.

Mathematically it can be done by differentiating P with respect to R, and X,
partially and equating it to zero respectively.

i.e,
JoP
a—P = (0 and _— = 0
OR, 0Xp
IdP
Performing — () resultsin
IRy,

(RT + RL}Z + (XT'i‘ XL)E — ZRL(RT + RL} - D

This implies
Ry, = /R? + (xp + X,)° ... @
Performing or — () resultsin
0Xyp,

XL = _XT ............@

R, = Rr

From equations 3 and 4

Z,=R, +jX, = Rp-jX;
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If the Load Z, is purely resistive then
XL=OandZL=RL

Substituting X, =0in 2

RL= \/R'lz" + Xx,°

R,=1Z¢] ceeeeeennn6

Equations 4, 5 and 6 are the conditions for which the maximum power would
be transferred to theload.

Highlights:

1. AC circuits with Impedance (Z,) as load

ZT ZT=R1+jX7
[ o ] o
VT V .
/ []ZL=RT-jXT
=ZT*
= | r—
IDmax =| i |2 RL

2. ACcircuits with Pure Resistive (R, ) load
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Z1 Z1=R1+jX1
1

L1 0 l ] =
VT VT
Ri=yR72+X7?
=|Z1|
= | o—
. 12
Prmax = | | | Re
3. DCcircuits with Resistor (R, ) as the load
ZT Rt
1 o et
\ay VT
G ® o
= | o

Pmax = iz Re

P1. Calculate the value of Z, for maximum power transfer and also calculate the
maximum power.

10]45°V
&>
30 |
20|Q°V 7
-j4Q_[ 100 [] -
Solution:

Stepl. Remove the Impedance Z,
Step2. Find the Thevenin’s equivalent network across the terminals a-b

Step3. Connect Z,=Z:* across the terminals a-b for the maximum power transfer.

Stepd. Find P = | 1| 2R,
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Stepl. Remove the Impedance Z, and mark terminals a-b

j4Q-

Step2. Find the Thevenin’s equivalent network across the terminals a-b.

20|0°v

1045°V

3Q£ @l ®_°a

10Q

oD

To find Thevenin’s Impedance 7;:

Deactivating the independent sources we have,

3Q

j4 0

SC

SC

10Q

Z;=101](3-j4)

Z:=2.97-j2.16 Q

To find Thevenin’s Voltage Vy or Voc:
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10145°V

30‘%—|_®®—o a+

20[0"v Vv
SN 100 -
-
10145°V
—(+-)—o @
30¢ (“%P -+
o 20‘&0\/ :V
ja0L b zpq
-
KVL implies:

(3-j4)i+20+10i=0

i=-1.405-j0.432

KVL along the dotted path to find Voc:

-10i—20+10L45+Voc=0
Substituting i
V;=-1.121-j1.391

=11.44 .-95.62V

Therefore Thevenin’s equivalent network is
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vi &

|11.44]-95.62v

© D

Step3. Connect Z,=71* across the terminals a-b to find the maximum power

transfer.

Z;
—L———

2.97-)2.16
®

[11.44]-95.62v

QO

N
"
N
_|
*

S pDotzl+ieC

KVL implies:

-11.44 1_-95.62 +(2.9729)i + (2.9729)i =0
i=-0.185-j1.916 A
i=1.925.-95.62 A

Step 4. To find Ppax

PmaleilzRL

_(1.925)°x 2.9729

I:)max =11 Watts

P2. Calculate the value of R, for maximum power transfer and also calculate the
maximum power.
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10]45°V
&

3Q
20|0°v
j4 QT 100 []RL
Solution:

Stepl. Remove the Impedance Z;

Step2. Find the Thevenin’s equivalent network across the terminals a-b

Step3. Connect Z,=| Z | across the terminals a-b for the maximum power transfer.
Step4. Find P = | || R,

From Stepl and Step2 (Refer P1), the Thevenin’s equivalent is

Lt

2.97-j2.16

v &

11.44]-95.62Vv

o b

Step3. Connect R,=| Z]across the terminals a-b to find the maximum power

transfer.

R, = |Z+| = +/(2.97)2 + (2.16)2

RL.=3.675Q
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— 2
297-12.16

o (i

|11.44|-95.62v

KVL implies
-11.44 .-95.62 +(2.97 —j2.16)i+3.675i=0
i=1.6377 L-77.62 A

Step 4. To find Py

PmaleilzRL

- (1.6377)*x 3.675

I:)max =9.85W

P3. Find the R, across the load for which maximum power will be transferred to
the load and hence find the maximum power
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Solution:

Step 1: Remove the resistor R, and mark terminals a-b as shown

2 .

AT ien

20\/(1') 30

iR,

2 -

Step 2: Find the Thevenin’s network across the terminals a-b

To find Vpc:

a
| %
mA@m t50
Voc
20v@‘)p $30
op

By observation:

ihb=10A
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KVL to mesh 2:

-20+31i,=0

i,=20/3 A
a
I T+
10A m'ﬁﬂ |
| .
Voc

p

2ovq1'> . ?50 | J _

- 3|2 - 6i1+ Voc =0
KVL along the dotted path
VOC =6 i1+ 3 iz

Substituting i; and i,

VT= Voc= 80V
To find Ry:
=a
I
26Q
SC 30
ob

which can be visualized as
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6Q

Rt
a—

SC f3(1
o

Since 3 Q is in parallel with the short, it is redundant.

Therefore R1= 6 Q

Therefore Thevenin’s network is

—

SOV@)

Step 3: To find Pyax

Connect R, = Ry across the terminals a-b

|
80\/(1_> O TFBQ

Rr=6Q

KVL implies:
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-80+6i+6i=0

i=20/3A

Prax = i° RL = (20/3)> X 6 = 266.66 W
Summary:

1. Maximum power transfer theorem is the extention of Thevenin’s theorem.
2. The coditions for Maximum power to be transferred to the load are

i) For AC circuits if load is impedance then Z,=Z:*
ii)For AC circuits if load is purely resistive then R.=| Z; |
iii)For DC circuits R =Ry

3. Power is always a real entity and therefore for power calculations always
real part of Z, (i.e.,R,) isused.
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Theorem 4: Superposition Theorem

Statement:

In any Linear circuit containing multiple independent sources, a current or a
voltage at any point in the circuit can be calculated as algebraic sum of Individual

contributions of each source when acting alone.
Problems:

P1. Find i, by Super position theorem.

12KQ)
Ay
4dmA
12KQ)
=i, @_'
12KQ) 6V 12K
Solution:

Let ig=ig1 +ip

where,

ip1 is the contribution of 6 V source when acting alone and
ip2 is the contribution of 4mA source when acting alone

Steps:

Step 1 : To find i,; which is the contribution of 6 V acting alone

Deactivating the 4mA source the circuit becomes
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12KQ) 6V 12KQ)

Applying KVL to mesh 1:

12K i, + 12K (i, —i,) + 6 =0
24K iy - 12K 5= -6 eveeerrererrererenns Eql

Applying KVL to mesh 2:

12K (iy - iy) + 12K i, + 12Ki, -6 =0
-12K iy + 36K ip=6 e Eqg2
Solving equations Eql and Eq2,

i, =-0.2 mA

ib,=0.1mA

io1 =i -ip = -0.3mMA
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Step 2 : To find iy, which is the contribution of 4mA source acting alone

Deactivating the 6 V source the circuit becomes

12KQ
My

12KQ 12KQ

12KQ

[
12K0) s
al

Constraint equation:

ig—i2=4mA

Applying KVL to mesh 1:

12K il + 12K (|1 - |2) =0
24Ki;-12Ki;=0

Applying KVL to Supermesh:

12K( iy —iq) + 12K iy + 12K i3 =0

-12K i+ 24K i, + 12Ki3 =0
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Applying KVL to mesh 1:

12Ki; + 12K (i;—i,) =0
24Ki;-12Ki,=0

Solving equations 1, 2 and 3
ip=-0.8 mA; i, =-1.6 mA; i3 =2.4mA
ip2=i1-i,=0.8 A

Step 3 :Tofind i,

By Super Position Theorem,
o= lo1 + o2

i,=-0.3m + 0.8m

b =0.5mA

P2. Find V, by Super position theorem.

12V

=6
ey + —)—
2mMA ~ +

O 2KOEVo  £2KO

2KQ)
M
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Solution:
Let Vo=V + Vg, + Vo3

where,
Vo1 is the contribution of 12V source when acting alone
Vo, is the contribution of 6V source when acting alone
Vo3 is the contribution of 2mA source when acting alone

Step 1: To find V.

Deactivate 6V and 2mA sources

2KQ) 12V

+ — | —
2KQ c
+

2KQ) v@ 2KQ)

KVL to mesh2:

2K'ip + 2K'i, =0
ib=0
Vo1 =-2Ki, =0V

Step 2: To find V,,

Deactivate 12V and 2mA sources
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2KQ)

Ix
2KQC6V+
AN

2K Voo Q\ 22KO)
- Y

KVL to mesh2:

2K'iy + 6 +2K iy, =0
iy =-1.5mA
V02='2Kiy=3v

Step 3: To find V3

Deactivate 12V and 6V sources

2KQ)

1KQ)
Ay
2K ! R

2ZmA
zmA(D 2K0) o 2KQ) @ 2K0§f33 $2KQ)

i1= i2= ImA

V03=2Ki1=2V
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Step 4:
By Super position Theorem
Vo= Vo1 + Vo + Vo3

Vo=0+3+2
Vo=5V

P3. Find i by Super position theorem.

300 2Q0)
- _}m Ay
2ay] | |
7A 3i
Solution:
Let i= i1 + i2
where,

i1 is the contribution of 24V source when acting alone
i, is the contribution of 7A source when acting alone
The dependant voltage source cannot be deactivated - keep it as it is.

Step 1: To find iy

Deactivate 7A source

30) 2Q)
A

- Ay
2y

31
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Applying KVL:
24+3i1+2i1+#3i;=0
i]_: 3A

Step 2: To find i,

Deactivate 24V source

30 20)
i,
7A 3i;
30 2()
A
=il =

Constraint equation:

_iX + iy =7A

KVL to Supermesh:

3ix+2iy+3i,=0
Sub. i, = iy
3ix+2iy+3ix=0
6ix+2iy,=0

Solving the equations

‘ix + iY = 7A
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6ix+2iy=0
Implies,
ix=-1.75 A and iy =5.25A
i, =i,=-1.75A
Step 3:
By Super position Theorem
i=i+i,
i=3-1.75

1=1.25A

Summary:

1. Superposition theorem is applicable to circuits with multiple independent
sources only.

2. Dependant sources can bepresent.

3. At a time only one independent source should be acting, which gives its
individual contribution.

4. Algebraic summation of the individual contributions gives the actual
current/voltage in a circuit.

5. It is as good as cutting down complex problems into simplerones.
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NETWORK ANALYSIS (18EC32)
Syllabus:-

Module -3

Transient Behavior and initial conditions

Page 177



W
3 aiklad Couwolill ownd

2 & NV s ce®
Ay et cold Mo Bl £ % 1 ™

Castsuat Soustue L 4 G,
st fatie e @ B bL Gualyget,

' &Q\&U“\l wo ol B%&”“"-& cal HJ%L\W’L‘\ ank  eesudian &
| n Censs k& g Ponk&s
awm.l Loln e . % |
Y CG‘W’UPQL'\MMCULE! e e T e
r“) Pe ok Cakasg mbe ‘tUKOuQ =y R

Al
ﬁ%\u\m CQ "

g A el ¢ ct L

A




o
| (™ ool coustibient g s oo M Couwgy
= C%M& M. A&Ausitkdn oY k-0 |

Ta 4 &G&MW% @, L0 (A L dean O&M
e lndtial Copoub 0wl tm Y a. 2R \5?‘

Whe Vouials Ofvounts . Cpnsendil ﬂwﬁiﬁ& 1 Ui -
- O "

R
_J-wnwc,t.‘gb b '
C})mmt:is.-u axe &.%obmmmaacn: j:ﬂtqua’ Bl g <1
VCE)~>) E(D#B) CL(:O._.) at -£—=9HI.

-E'mwa; ws f
e B, HON AN b Qs

MOVED S e o £

Bk




-b*fof) Cowof i dmog AP QU oliinf.on IZL Lt ied)

Cowdut onx

ewdit ony
Tapiad Ceudiulevs % orngnd -

(s istoh
‘-___—_____________.—’l-—-‘ :




Conlicanes Ko b, 8. i \q\g&uxﬁﬁ@%.

Quastowsndts Lovas o comborg
' e




imftlaQ (orwdit \enl 4

oW ;
Ceoucl ! Wanvend Covdlit . g
ar bt= o




W *P'a’ou_gbsub c&  ag _lﬁouou:g ._

. Lonittal et £ QL \V oy C,usouwdf baﬁm‘ﬂ’-i
ZastEthy a¥ -0 C conn b ‘%mu.M_Q»Q dN‘LcL:_.__t,

frow 2 cumaodic dm%w b
2 Gow eoaetn adua  Qlemnowmi "Ib Ko %|“9) H

Ok Al diBN. |- L b Q_Losu‘ma_ L RostEdw,

= A vmucs e,ﬂui\&uﬂm\b W’\!w a® L-oT g
CeveNuiked OF post .{ouou_oima‘ gleg |

CLB Replace s e Amduckesg
_%!Omm_% o E=e s
V& Lowne 3 ¢-%e

" . \
@ ) L




NV\ _® (__&M&
L R
L ok e G2
C \ Y \
-2 0 I‘O.
IR < ¢ o WL S— X o
i e
\
B 4
L\I: e B
3

umndlet ;&,}cmdﬁ Leote (ondio -
TR aneewd V=0 A& etz R
wwmyﬂzd.&,w;as“ |

—"Hft'—' —= A
uw.




Page 185



o Kb AMiousrww . @

Jotoy, Rt el SRPRE
5> VL[ﬁ)B"D “6“'“\&
Y L)
tle%), %%(O*B amd. ___Ti( ’B

K \@cj)_, L:\“ '

M

- ¢ CQV
- ; c & .-,
N U -

-0 "
Gk c'&mgd. ak k- L L
i\‘ \‘ _ Q. ) d-'- \ \ Léx‘

186



-“.‘\ O LW & T

_Ep o Jde 0 Qoomd Salyog

r}\ Ilt‘} }-.ﬂ{{‘ 1{“;\1 ' LLE*‘, }f\léh -t f{a L;
A t-p0,

2

Flond e \Sabe g Los v, okt e ol

dt ) g+
CaS. .‘%‘-ULL( ;. 8

V= \0oV R 1000 (D, wndd €= 1)AE

L wooJ2L wiwnn  Clo acdy, ot

]
LAy 1R (¢ l\*»c‘x(.it_o‘k LA D erx \* ¢

| V= LR+ L yidt —4




e Ml Buowsw, KR cJoged. ot t-© G
Lol Dwo (uovwemd MO tenduatsed . Frnd

7 ¢ B
P Al e 2 ak L= av ., ‘<B R.=
g U A

L;“-{' onmd V = (00V .




\
U: Yy
‘5> Fod AR TS CLlhounn | Pk ‘2 Q,U,\(_,\Mﬂl;cj- b'YG\a- "

\

J PeEAtiowr o e b 0k E=O. 2okuw AR

J
e oL +

'y, R = lecon, Jue AP
Ak ome ok C_QthtO% ‘ e _‘

\l 2 0© 6 D"L- L=\ W f

; =311 - 16® - DA
1./ s




oy (U
QLQDJr Lot Lotdr =
dr- o
1000 X (~160) + Hd R ——LO Y,
- IUg 4 o d I(O'w P O ol - 0.
eyt
pa .
8 () G 12 % 100
—_ 7
d. =
1 |
B -‘Txm‘#[m* |

6@‘pﬂmmt Ao m.ba& B
opoact o =0 Jﬁ«wmw

P

QW ok Y sl
clE*







L\‘l\{ ~A k L L ( Lot l’ J IP;(‘CLJJ F.‘.tt!l'-" ML(-L.L: Wd
C at at 006

¥
,L \_\\Q-‘Z Al RL 'k




@ Ve mfus RUoudsw ™ 44% hel & lmdszmm,‘t‘
Gl R * e Mo »
[RIETRY B JO P gustlh K (K @‘P O L
%;mcﬂ D o Qosing C!u,ou\t&ctt& ok t;oﬂ;
: . . R
D ove W Ny \\3% g wWydVa

JE . 0x
A N2 '

l % =
LA By T2C, .
'@C% . > '




A ol Vo
0

A .\lﬂ
& L +C Ny, _ @) .@

O.k k=0 ‘o \ 22 _\_( , 2
X ! 1 O
3 &\19—&3*\ =0
2 At L

o 4
o +
¢, da(0!
XEDIES

= t
2aes) <G8

-

15’-"‘1\






L e s Auousw Spatetiv 8 clo geol 0¥ €20 |

e e bemg Lty Lkmxamuc&:mcﬁ .
_B.moo- ‘- (O{--_\«) kSl—L \ C)+\ dltg_‘ d ( 3
: cﬂt 7
a° Lo (O \ ol

A v







T OWw

L O

1\ \ W

\\ \it {‘\\\\‘\ \.“

O ¢

\“_-\‘

ke

N

A VAN SR AW BV | ¥ 4 ('QUKIJ dt..t

\ \ ¥
T TE LR T I L T Im.nmd L am umeng o

1he b Q00N 98

*:‘f \-‘u\,-\iﬂ \.}QQK»

R : /1\
_ )

Y & ke, :
. .0
Wl A \tb \’I k VLM L

Page 198



]
o
U CKE SGoudw . Ju tapaclo® (& imkf‘-:ﬂwd

o clowd, of  Serw % =0 .
)92 -bou.:..mﬂ- Jo bt

1
l\\ \l?Qr\\:\"l *". Cl 1 &L&Q.‘\_LL k

L
GThe Wadtiad i '19 W Ssans ity  didepped
! ) & anA AL\%LU\J&W CRO The : M 1049
VSN0 '
; QL& tcal.,ub%u:’ijm) a"d“a
OraciacaR Y Wi
e i c ?“ﬁ o AL N ¢ -

O« \ KeC







NETWORK ANALYSIS (18EC32)
Syllabus:-

Module -4

Laplace Transform and its Applications
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NETWORK ANALYSIS (18EC32)
Syllabus:-

Module -5

+» Two Port Network Parameters

+» Resonance
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Fig. 7.1(a) i

7.3 Open-circuit Impedance Parameters (z parameters): ‘
The defining equations for these parameters are:

zulhitzala=V, o (I
mh+znh=V; (78
By putting |, = 0 or I; = 0 in the above equations, we get
- b} wie (79) - l"ll Al
I [ L Lo
- e (2.10) m= A e (D)
L PPN b
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R T i

731 axi 2:.22 are called. open-circuit impedance parameters, as they are obtained by
Oorl=0i.e. by open-circuiting the two ports alternately

r reciprocal or bilateral networks, z;3 = z,,.
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For the network shown in Fig.7.14, find v and z parameters. (Karnataka Uniyersity |

{ £

b-.al"""::

1o]—
f
P

Page 302



Solution: The transformed network is as shown in Fig.1.

14
Y
i
+ L) L,(s) +
[ & >— € ®
L
2
Vi(s) 2 V.(s)
| ‘[
l o @
Fig. 1
Converting the star network into delta and simplifying, the network in Fig.1 can be written
as in Fig.2.
I,(s
yu(s) = o)
Vl( ) V,(s)=0
2(s +6)
+ 1) 3 +,—|68+8 L s’ +6s+8 s s? +8s+8
® > | = =g < —9 — —+ —
2s+ 6) s+6 2(s+6)
s+6 st6
Vi(s) [jT g T; Vs s) YZI(S) = (S)
Vi) vy=0
>— : g S )s +6s+8
S Fig. 2 O A R .
Vi(s) 2(s+6)
L,(s s2+6s+8 25 _ s*+10s+8
ya= 20| - +

Vz (S) | V,(s)=0 2(5 s 6) s+6 ) 2(5 + 6)

i s2 +6s+8
2(s+6)
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” pDefine Z parameters. Determine Z parameters for

- ANA—

the network shown in Fig. 7.22. (June/July 2011)

5

(10 marks) A8 L%

goln: Zuhi +Zeh=Vi . Zoli+Znh=V, -
v 5
ZII=—l =0, Zzg=l/i '
I I’ 2
1 I2=0 1 13=0
\Y
Zin=-Y =0, Z»n= & Fig. 7.22
2 l,=0 I! I, =0
Converting the star network of 1 €, 2 Q and 5 Q into delta 5lq
and simplifying further, the N.W in fig. 7.22 may be written 4 [, 32 L i
g > AMA———€
as in Fig. 1.
When I, =0 vi o 113 Va
17 (51 } -
— x| —+17 -
32 10,115 _ 35 - -
Zn = Y R - -z
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Fig. 7.32
» Find the y parameters for the network shown in Fig. 7.33 (Karnataka University)

e Ao 20 :
2Q 4Q

I'e g 2
Fig. 7.33

3 Find z parameters for the network shown in Fig. 7.34. (Mysore University)

I, 10 10 1,
1 v o B
%IU C:-D:W‘ %ZU
1'e— - —e 2’

Fig. 7.34
4  Find y parameters for the network shown in Fig. 7.35. (Kuvempu University)
1 F
"
1
1Q 1Q
AAMA————T— AW —8 2
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7.2 Y1) &= 0.5 U', Y=y = = 0.25 U', Y= 0.625 0

7.3 Z]) =221 = —1] Q,Z]2=OQ,Z;_)2= —1- Q
3

, " s%+3s+1 2
74 yiu(s)=y»n(s)= - » Y12 (8) = y21 (s)=— Bt
S+ 2 S+ 2
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