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R10	SET - 1
II B. Tech I Semester Regular Examinations, March - 2014
ELECTRICAL CIRCUIT ANALYSIS - I
(Electrical and Electronics Engineering)
Max. Marks: 75
Answer any FIVE Questions
All Questions carry Equal Marks 


1.	a) Define ohm’s law & KCL.

b) Calculate the voltage across a 5H Inductor at t = 1 s and 3 s, when a current having the

variation shown in Figure 1, is flowing through the inductor. Plot the voltage across inductor

against time.	(3M+12M)
Ampere
5

t(s)
1	2	3
-5
Figure 1
2.	a) Compare series and parallel circuits?
b) Use mesh analysis to find currents in the circuit shown in Figure 2.	(3M+12M)
8Ω
2Ω	I3
+	-


4Ω 	I1

1Ω
+
-	8V
Figure 2

6V
I2	5Ω 


3. 	a) Determine R.M.S and Average value of the waveform shown in Figure 3. 
u(t) 

10V 


1 ms	2 ms	3 ms	4 ms	Time
Figure 3 
b) In a series RL circuit R= 5 ohms and L= 0.06H and the voltage across Resistor is VR=15 
sin200t. Find the current and total voltage across the circuit.	(7M+8M)
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4.   a) For a given series RLC circuit with R=100Ω, L=0.5H and C=40µF, Calculate the resonance,

lower & upper half power frequencies.

b) For the circuit shown in figure 4 below, draw the admittance locus and state whether

resonance is possible.	(7M+8M)


I1	I2

V	R1	R2=4Ω
j 10 Ω	-j 5Ω


Figure 4

5.	a) The self Inductance of one of the mutually coupled coils is 300mH and the mutual
inductance between them is 100mH. Determine: i) Self inductance of the other coil and
ii) turns ratio. Assume a Co-efficient of coupling equal to 0.7.
b) What are the faraday’s laws of Electromagnetic Induction? Explain.
c) Define Co-efficient of coupling.	(8M+5M+2M)

6.	a) For the given network shown in Figure 5, draw the graph and chose a possible tree.
Construct the basic tie set schedule. Write the equation for the branch currents and interns of
the link current & write separately the independent equations.
b) Define:  i) Graph	ii) Path	iii) Connected graph.
c) Geometrically formulate the dual network shown in Figure 6.	(7M+3M+5M)

1 
10mH	15µF
5	3	6	10Ω	3H	20Ω
2	4
12Ω	3µF

3

4	100V
2

1
Figure 5

10A	40Ω

Figure 6
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7.   a) Find the Maximum power dissipated in RL for the circuit shown in Figure 7. 
b) Write down the statement of Millman’s theorem with example.	(10M+5M)
8 Ω
20 Ω

20 A

120 Ω

10 Ω
RL

50 Ω
Figure 7 


8.   Find the value of source E2 in Figure 8, using Tellegen’s theorem if the power absorbed by E2

is 20W.	(15M)
10 Ω	5 Ω


100V	10 Ω	E2


Figure 8 
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1.   a) Write down the properties of inductor and capacitor.
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b) Using source transformation approach, find the voltage across the 10Ω resistor in the circuit

of Figure 1?



3 V

3 Ω 	1 Ω
5 V
6 Ω
10 Ω
6 V

Figure 1

(5M+10M) 

2.   a) Explain Kirchhoff’s law with example.	(6M+9M)
b) Determine the resistance between the points A and B of the network shown in Figure 2. 
C 


2Ω 
4Ω	4Ω
6Ω	6Ω
6Ω
2Ω	2Ω
A	B
4Ω	Figure 2
3.   a) Determine the peak factor and form factor of the waveform shown in Figure 3.
b) A Resistor of 100Ω in series with a capacitance of 50µF is connected to a supply of 200V,
50Hz. Find:  i) impedance	ii) current	iii) phase angle      and
iv) voltage across the resistor & capacitor.	(8M+7M)
v(t) 

vm



0
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∏ 	2∏ 	3∏ 	4∏
Figure 3
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4.   a) Two coils, one with R1 = 0.51Ω, L1 = 32mH, the other with R2 = 1.3Ω and L2 = 15mH and

two capacitors of 25µF and 62µF are all in series with a resistance of 0.24Ω. Determine the

following for this circuit.

i) Resonant frequency	ii) Q of each coil

iii) Q of the circuit	iv) Cut off frequencies.
b) Obtain the current locus for the circuit of Figure 4, and find the value of Rc which results in 
a phase angle of 45˚ between V & I.	(8M+7M)


RC 
10Ω 
-j 4Ω 

Figure 4 
5.   a) For the circuit shown in Figure 5, compute the load impedance ZL for the maximum transfer 
	of power. What is the maximum power transferred and efficiency? 
b) Define self and mutual inductances with neat sketch.

c) Define:  i) MMF	ii) Flux	iii) Reluctance.

ZS = (750+j275) Ω
10:1
I1
V1

(8M+4M+3M)



I2
V2 

VS		2200	ZL


Figure 5

6.   a) Determine the basic cutest matrix for the oriented graph given in Figure 6 where the
elements 1, 2, 3 are free branches.
b) Define:  i) Loop	ii) Planar graph and   iii) Oriented graph

c) For the Network shown in Figure 7, formulate its dual network.

6
4
5
1	2	3	C2
L1

Figure 6

(7M+3M+5M)



R2
R3

C1


+	~	-

R1 
Figure 7 
2 of 3 
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7.   Find the Thevenin’s and Norton’s equivalent circuits for the network shown in Figure 8.(15M)
2Ω	10 ia
+	-	a
ia	+

50V	4Ω	5A
-	b
Figure 8 
8.   a) Write down the statement of compensation theorem with example. 
b) Find the current through  2Ω resistor in the circuit shown in Figure  9, and verify the 
	reciprocity theorem. 
(5M+10M)
1Ω


+
6V
-
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I	I1
6Ω 	2Ω


Figure 9
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1.   a) Explain dependent and independent sources with neat sketch.
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b) A pure inductance of 3mH carries a current of the waveform shown in Figure 1. Sketch the 
wave form of v(t) and p(t). Determine the average value of power.	(5M+10M)
i(t) 
10A 
6	8	10

0

-10A

2	4	T in ms

Figure 1 


2.   a) Refer the network shown in Figure 2a, find the current “I0” using Nodal Analysis. 
b) Determine the resistance between terminal a-b of the network shown in Figure 2b. 
(10M+5M)


-+
12V
3KΩ

3KΩ 	2KΩ


2KΩ 	4mA	1KΩ

IO
Figure 2a

6 Ω
A


6 Ω
4Ω 	6 Ω

B
Figure 2b	1Ω 


3.   Determine the RMS value, average value, form factor of the given waveform shown in

Figure 3.
v (t)

Vm


0
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T/2	T	2T
Figure 3
1 of 3

(15M)




t
3T 
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4.   a) Find the resonant frequency for the circuit shown in Figure 4.
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b) An RLC series circuit consists of resistance of 10 ohms, inductance of 0.3H and a

capacitance of 10µF. Calculate:

i) resonance frequency	ii) the maximum current

iii) Q-factor of the circuit	iv) half power frequencies.	(5M+10M)


€	~	5 Ω	2 Ω
10mH	40µF

Figure 4
5.   a) A circular iron, having a cross-sectional area of 10 cm2 and a length of	4 	cm in iron, has an
air gap  of	0	4	mm made of  a saw-cut.  The relative  permeability of  iron is  103 and

permeability of free space is

7
4 10	H / M . The ring is wound with a coil of 2000 turns 

and carries 2mA current. Determine the air gap flex, neglecting leakage and fringing.

b) Two coils having 750 and 1200 turns, respectively, are wound on a common non- magnetic

core. The leakage flux and mutual flux, due to a current of 7.5A in coil 1, is 0.25mwb, and

0.75 mwb, respectively. Calculate: i) Self Inductance	ii) Mutual Inductance

iii) Coefficient of coupling.	(8M+7M)


6.   a) Define:    i) Graph	ii) Oriented Graph	iii) Planar Graph.
iv) Loop	v) Path	vi) Connected graph	vii) Link.
b) For the bridge Network shown in Figure 5, draw its dual. Write Integro-differential form of
mesh equations for the given network & node equations for its dual.	(7M+8M)


L1	L2
R1	C2


v (t)	C1	R2

Figure 5
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10Ω resistance in the network shown in Figure  7a,  using the 

b) Find the current through 2Ω resistor in Figure 7b, using Millman’s theorem.	(7M+8M)
50Ω	4Ω
a 
+	20Ω	5Ω	2Ω	3Ω

50V	-	40Ω
100V

Figure 7a

-
+

10Ω 	4V	+
-
10V
b

5A
-
+
Figure 7b 


8.   a) Write down the statement of reciprocity theorem with example.

b) Using Super position theorem, find the current through x-y branch in the circuit of Figure 8.
(7M+8M)




120 V
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20 Ω 	x	20 Ω


20 Ω

y
Figure 8
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1.   a) Distinguish between the given below elements with suitable examples.
i) Active and passive elements.
ii) Unilateral and Bilateral elements.
iii) Linear and Non-linear elements.
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b) Find the voltage drop across 1 Ω resistor and power loss across 2Ω resistor in Figure 1.






20V

4 Ω
I

4 Ω
+	6 Ω
-


Figure 1

(7M+8M)


2 Ω

8 Ω 	8 Ω 


2.   a) Write short notes on source transformation.

b) Use nodal analysis to determine “V1” and power being supplied by the dependent current

source in the circuit shown in Figure 2.

50Ω

20Ω 	V2

(3M+12M)



30Ω

V1


5A
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V3
+
+	0.5V1	0.01V1
-
-

Figure 2
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3.	a) Derive an expression for RMS value, average value, from factor and peak factor for the

given square wave form shown in Figure 3.
b) A series R-L-C circuit consists of 100Ω resistor and an inductor of 0.318 H and a capacitor 
	of unknown value. This circuit is supplied by 230V, 50Hz supply and draws a current of 
2.3A and the current is in phase with the supply voltage. Find: 
i) the value of the capacitor.	ii) the power supplied by the source.	(8M+7M)
v(t)
Vm
2T
f
T/2	T	3T/2
-Vm
Figure 3

4.	a) A series RC circuit having variable R and C = 20µF is supplied from AC source having
voltage V=	2000	volt at ω = 2000 rad/sec. Draw current locus for sample values of R = 0,
5, 15, 25, 35, 50Ω.
b) A resistance of 20 Ω and a coil of inductance 31.8mH are connected in parallel across 230V,
50Hz supply as shown in figure 4. Find: i) the line current     ii) power factor     iii) power
consumed by the circuit.	(8M+7M)
I	I1	I2

230V	R	L

50Hz

~	20Ω 	31.8mH

Figure 4 


5.   a) Compare electric and magnetic circuits with respect to similarities and dissimilarities. 
b) An air cored toroidal coil has 450 turns and a mean diameter of 30cm and a cross sectional 
	area of 5cm2 . Calculate the inductance of the coil and average induced emf, if a current of 
4A is reversed in 60ms.	(5M+10M)
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6.	a) Draw the dual of the network shown in Figure 6a.
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b) For the circuit shown in Figure 6b, write the f-cutset matrix and hence obtain the equilibrium

equation on node basic and obtain tree branch voltages. Take tree of the graph containing

branches 1 and 3 and same orientation as shown in Figure 6b.	(3M+12M)


R1	L1
C2	R3
+ 
V	R2	C1
-	L2

Figure 6a

7.	a) Obtain Thevenin’s equivalent circuit for the network shown below in Figure 7a.
b) Find the current through the 1Ω resistor using Millman’s theorem for the circuit shown in
figure 7b.	(9M+6M)

+
+	2KΩ	3KΩ
4V	V	x	Vx	5A	2Ω	3A	2Ω	1Ω
-	4000
-
Figure 7a	Figure 7b

8.	a) Find the current through 5Ω resistor using super position theorem in the network shown in
Figure 8a.
b) In the network given in Figure 8b, check the validity of Tellegen’s Theorem provided V1 =
8V, V2 = 4V, V4 = 2V, Also I1 = 4A, I2 = 2A, I3 = 1A.	(10M+5M)
1Ω	+V6
I6	+V4
1Ω	1Ω
I2	+V2	I4	I5

20A	V1	+	+V3	+V5
10A

5Ω

Figure 8a
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-
I1	I3
Figure 8b
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