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Section A : Basic Electronics Engineering + Analog Electronics

+ Electrical Materials

2.1 (2)| The small signal #-parameter ac equivalent circuit of a certain fransistor connected in
CE configuration is as shown in figure:
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Calculate:
(i) Cuwrrent gain.
(if) Voltage gain E
Vs
(iii) Input impedance Z_ .
(iv) Output impedance Z_ . .
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2.1 (b)

Determine the stability factor §" = a—;‘él for the collector current of (, in figure given

below. Assume the current source to be ideal, all transistors to be identical and I = BI,.
Also, B =100 and I, =1 mA.

Qs

[12 marks]
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A copper conductor has a resistance of 17.5 Q at 0° C. Find its percentage conductivity

at 16° C. Assume the temperature coefficient of copper as 0.00428 per °C at 0° C.
12 marks]

Q1)

The. el Ademce Wauel o8,

R= k (e
. O+ o+ 0O +z_a‘l”>

@%— &ngwc
- TmﬁA T
. ICOC' R-‘_‘_ ‘f}oS‘ (H‘_, ofooqr),g)q@

— [&'oéfj ¥ L.

Comonaaly B frverry froopotores. o
R.




MRBRDE ERSY Question Cum Answer Booklet |

Page 6 of 68

02

515

3
o

53

F\Q. 9'15 wﬁka - (GGC. IQ/

=



- Do not
e MRDE EASY Question Cum Answer Booklet | Page7of68 |

Q.1(d)| For a non-inverting amplifier circuit shown below with A = oo, calculate the closed loop
gain. What happens to the result when R, = 0and R, - 07

OVD

[12 marks]
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Q.1 {e)| Explain how ferrimagnetic materials are special class of ferromagnetic materials. Give
electric and magnetic characteristics of ferrites.

[12 marks]
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2.2 (a}| (i) Foraspecimen of V, Ga, the critical fields are respectively 0.176 T and 0.528 T for
14 K and 13 K respectively. Calculate the transition temperatures and critical field
at0Kand42K

[10 marks]
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22 €a)| (i} Anop-amp has gain, A =100000, Z, =1 MQ and Z_, = 300 Q. Calculate Af, VAR f

and Z,,, -for the circuit shown in figure. What happen to these parameters if R; =0
and R, = oo?

1kE2

[10 marks]
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Q.2(b)} (i) Explain the Silsbee's rule briefly. How is it related to critical magnetic field?
Determine the amount of current a lead wire of 1 mm in diameter can carry in super
conducting state at 4.2 K. [Given, B.(4.2 K) = 0.0548 T]

(ii) A material behaves as a superconductor at a temperature of T.=7.26 K. If the value
of the critical magnetic field of material at T =0 K is 7 x 10° A/m then calculate the

critical magnetic field of the material at 4 K.
[12 + 8 marks]
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Q.2 (c)

(i) Derive the expression for the stability factor 5 =

Al
Alcpo

of a fixed bias circuit.

[10 marks]
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2 (c)| (i) Calculate the stability factor S for the circuit shown in figure,
? Veem12V
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[10 marks]
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Q.3 (a); Consider the circuit shown in the figure below:

The op-amp in the circuit has a finite open loop gain (4 ), finite output resistance (R, > 0)
and it is ideal in all other aspects. Z,, Z, and Z, are purely reactive elements with
magnitudes | X, |, | X,| and |X,].

Prove that X, and X, must be of the same type of reactance (i.e., both must be either
capacitive or inductive) to produce sustained oscillations.

WWMMWL@)

[20 marks]
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Q.3(b)

(i) Thetransistor shownin thefigure below has V.=1V,and p,C,, [%] =2mA/ V2,

Determine the drain voltage.

33V
10kQ =R,
1.3vl 05KQ- R,

(ii) Define transconductance, dynamic drain resistance and amplification factor of JFET.
[14 + 6 marks)
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Q3 ()

Prove that the circuit shown in figure is a double integrator. Assume that the op-amp is
ideal.
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Q.4 (a)} In the MOSFET amplifier shown below, the ac source signal is v;, and the output ac

voltage is v, Verify that the MOSFET is operating in saturation mode if V=1V and

(W : , %
HnCox 7 ) =4ma/ V?and V, =100 V. Determine the voltage gain A, = .
sig

[20 marks]
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Q.41b)

The circuit shown below is made by three identical operational amplifiers.

L R,
R :E ARAR
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v, *

IfV,=5V,V,=505Vand V=5V, then find the ratio of R/Rg and R,/ R, when overall
gain is divided in the ratio of 10 : 1 between first and second stage of circuit.

i T 20 magksl
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Q4(c)| (i) What are soft magnetic materials? What are the characteristic of soft magnetic l
materials? Explain with the help of example and their applications. |
[8 marks]
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Q.4 (c)| (ii) What is the significance of "Magnetic dipole” and ‘Magnetization” phenomena in
magnetic materials? Explain clearly with the help of definition and mathematical

derivation. How are above two phenomena related to each other?
[12 marks]
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Section B : Electrical Machine-1 + Power Systems-2

Q.5 (a)| A universal series motor has a resistance of 30 Q and an inductance of 0.5 H. When
connected to a 250 V dc supply and loaded to take 0.8 A it runs at 2000 rpm. Calculate
the speed, torque and power factor, when connected to a 250 V, 50 Hz ac supply and
loaded to take the same current.

[12 marks]
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Q.5 (b)

Explain DC transmission advantage over AC transmission.
[12 marks]
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Q.5 ()| A single phase transformer has voltage regulation of 6% and 6.6% for lagging power
factor of 0.8 and 0.6 respectively. Full load ohmic losses is equal to iron loss. Calculate

the lagging power factor at which full load voltage regulation is maximum and the full
load efficiency at unity power factor.

[12 marks]
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Q.5(d)| A transformer has its maximum efficiency 0.98 at 20 kVA at unity power factor. During
the day it is loaded as follows: '
12 hours : 2 kW at power factor 0.6
6 hours : 10 kW at power factor 0.8
6 hours : 20 kW at power factor 0.9
Find the “all-day’ efficiency of the transformer.

[12 marks]
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Q.5 (e)

A 4-pole, 3-phase, 400 V, 50 Hz induction motor develops 1.6 times its full-load torque
at stating. The ratio of maximum torque to full-oad torque is 2 . Calculate the speed of
the motor when it is developing maximum torque. Also, calculate its full-load speed.

[12 marks]
_ %!
'_ 7
2]
F |
Th
‘ 8
. ‘jZ_,
T- S E= b
s NS
Wws EL_‘__ )(:JZ/
2 |
E: % E‘z 5 gﬁ)_
Loy = f\}\
Too, = &
- D ws 7(2"‘
. / Xz.!
—F‘;}( r @21’1)2_._[_ Fad e
S . Sy i




Do not

MBDOE ERSY Question Cum Answer Booklet I Page 45 of 68 | ¥mein

this rmargin

UUL»QM/
—(; - [& T’m& o B
"ot T

jj - & P

Swayy
D Sy
phafs
j—n (7" -




D:)nut
e MBDE ERSY Question Cum Answer Booklet | Page460f68 | yiith,

Q.6 (a)} The single line diagram of a simple three-bus power system with generator at bus-1 is
given in figure below. The line impedances are marked in per unit on 100 MVA base.
The voltages obtained by performing load flows are :

V; = 1.05£0° p.u,;
V, = 0.98183£-3.5035° p.u.;
V, = 1.00125£-2.8624° p.u.;

Calculate:
(i) slack bus power,
(ii) complex power flow from line-1 to line-2.

@®
0.02 +0.04 @
@ 0.01 +0.03 0.0125+70.025 [~ (2.566 +j1.102) p.u.
®
(1.386 +j0.452) p.u.

[20 marks]
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26 (b)

A 3-phase bank consisting of three single-phase, 3-winding transformers connected in
star-delta-star is used to step down the voltage of a 3-phase, 220 kV transmission line.
The data pertaining to one of the transformers is as follows:
Ratings
Primary-1 : 25 MVA, 220kV
Secondary-2 : 12.5 MVA, 33 kV
Tertiary-3 : 125 MVA, 11kV
Short-circuit reactances on 12.5 MV A base:
X,,=02pu, X,;=015pu, X, =03 pu.
Transformer resistances are neglected. The delta-connected secondaries supply their
rated current to a balanced load at 0.8 p.f. lagging. The tertiaries deliver the rated current
to a balanced load at unity power factor.
{i} Calculate the primary line-to-line voltage to maintain rated voltage at the secondary
terminals.
(i) For the condition in part (i) find the line voltage at the tertiary terminals.
(iii} If the primary voltage found in part (i) is held fixed, to what value the tertiary
voltage rises if the secondary load is reduced to zero?
[20 marks]
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Q.6 (c)| A 1000V, 24 pole, 50 Hz, 3-phase star connected induction motor has a slip ring rotor
having a resistance of 0.02 Q and standstill reactance of 0.3 Q per phase. The motor
develops full-load torque at a speed of 245 rpm.
Find:
(i) Fullload torque.
(ii) Speed at maximum torque and
(iif) Maximum torque.
(Neglect stator impedance. The ratio of stator to rotor turns is 2).
[20 marks]
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Q.7 (a)

A lifting magnetic system shown in figure has a square cross-section 6 x 6 cn?. The coil
has 300 turns and resistance of 6 Q. Neglect the reluctance of magnetic core and field
fringing in the air gap.

[

i

{i) The airgap is initially held at 5 mm and dc source of 120 V is connected to the coil.
Determine the stored field energy and lifting force,

(ii) The airgap is again held at5 mm but now an ac source of 120 V at 60 Hz is connected
to the coil. Determine the average value of the lifting force.

[20 marks]
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.7(b}| A 3-phase, 3-winding delta/delta/star, 33000/1100/400 V, 200 kVA transformer has a

secondary load of 150 kVA at 0.8 p.f. lagging and a tertiary load of 50 kVA at
-| 09 p.. lagging. The magnetizing current is 4% of rated load, the iron loss being 1 kW.

Calculate the value of the primary current when the other two windings are delivering
the above loads.

A A Y

23 YV ol LV o4 Ky Elm MEJ

[20 marks]
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7 (9! A 60 Hz, 4-pole turbo-generator rated 100 MVA, 13.8 kV has an inertia constant of
10 MJ/ MVA:

(i) Find the stored energy in the rotor at synchronous speed.

(if} If the input to the generator is suddenly raised to 60 MW for an electrical load of
50 MW, find rotor acceleration in rpm/sec.

(iii) If the rotor acceleration calculated in part (ii) is maintained for 12 cycles, find the

change in torque angle and rotor speed in rpm at the end of this period.
[20 marks]
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Line Data Bus Data
Line | R, Pu | X, Pu Bus | P.(Pu) | Q,(Pu)|V,(Pu)]
1-2 | 005 0.15 1-Slack - - 1.04.40°
13| 01 | 03 2PQ | 05 02
23 | 015 0.45 3-PQ -1.0 D5
2-4 0.1 03 4PQ 03 -01
34 | 005 0.15

Solve the four bus power system by Gauss-Seidel method. The line data and bus data
are given in tables. Calculate the bus voltages at the end of one iteration.

[20 marks]




Donc

MADE ERASY Question Cum Answer Booklet | Page620f68 |4




‘ MADE ERNSY Question Cum Answer Booklet

Page 63 of 68

Do not

this margin




MBDE ERSY Question Cum Answer Booklet | Page 64 of 68

Do n¢

i this m

Q.8 (b)

A 400V, 1450 rpm, 4-pole, 50 Hz wound-rotor induction motor has the following circuit
model parameters.
R, =03%Q, R, =025Q
X, =X5=06Q X =35Q
Rotational loss = 1500 W
{i) Calculate the starting torque and current when the motor is started directly on full
voltage.
(ii) Calculate the full-load current, power factor and net torque. Also find internal
efficiency and overall efficiency.

(iii) Find the slip for maximum torque and the value of maximum torque.
[20 marks]
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(c)] A é-pole, 50 Hz, 3-phase induction motor has rotor resistance and reactance per phase
of 0.02 Q and 0.1 Q respectively. At what speed is the torque maximum? What must be
" the value of the external rotor resistance per phase to produce two-third of the maximum
torque at starting?

[20 marks]
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