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Write an algorithm of bubble sort technique to arrange the number in ascending order.
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Q.1 (b)
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Find the node voltages in the circuit shown below:
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A Silicon npn transistor operated with self bias gives Vi; , =5 for V=10V
and R = 2 kQ. If B for the transistor is 50, V; = 0.7 V and stability factor § is 5, then
determine the values of biasing resistors R,, R2 and R.. + oy
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d)| State the significance of correlation coefficient and hence find correlation coefficient v’
for following data:
Observation | 1 |2 |3 |4 | 5|6 |7 |89 |10
X 1213 (10| 9 |20 7 | 4 |22|15|23
y 50|54 |48 |47 |70 |20 (15|40 |35|37

[12 marks]
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Q.1 (e)| Four identical point charges of 4 pC each are located at the corners of a square, 0.5 mm
on a side, in free space. How much work must be done to move one charge to a point
equidistant from the other three and in the same plane?
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Find i(f) in the circuit of figure. Assume that the circuit has reached steady stateat t=0".
4Q i)
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Q.2 (b)

Verify Cayley Hamilton theorem for the matrix

2 -1 1
A=|-1 2 -1,
11 -1 2

Hence compute A%
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Q.2 (c)

Name the law which states that in case of metals, the ratio of heat conductivity 'k’ to
electrical conductivity ‘o’ at a constant temperature is same. A copper disk with diameter
of 3 cm and thickness of 20 mm has a resistivity of 70 n-Qm. If the disk is used as heat
sink for electronic device at rate of 12 W then calculate the drop in temperature across
the disk neglecting heat loss from surface.
(Take L =223 x 108 W-Q/K?)

[20 marks]
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Q.3 (a)

A moving coil instrument whose resistance is 25 Q gives a full scale deflection with a
current of 1 mA. This instrument is to be used with a manganin shunt to extend its
range to 100 mA. Calculate the error caused by a 10° C rise in temperature when:

(i) Copper moving coil is connected directly across the manganin shunt.
(ii) A 75-ohm manganin resistance is used in series with the instrument moving coil.
The temperature coefficient of copper is 0.004/° C and that of manganin is 0.00015/°C.

i ) _ o [20 marks]
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Q.3 (b)| Thesmall signal h-parameter ac equivalent circuit of a certain transistor connected in CE
configuration is shown below:
1k 18kQ I
+
50,(}) 80kQ 4kQ TV,
1
ZDI
Determine:
Vi
(i) Current gain A, (ii} Voltage gain V_s
(iii) Input impedance Z,_ (iv) Outputimpedance Z_,
[20 marks]
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Q.3 (c)

Two balanced loads are connected to a 240 kV rms, 60 Hz line as shown in figure. Load-
1 draws 30 kW at a power factor of 0.6 lagging. While load 2 draws 45 kVAR at a power
factor of 0.8 lagging. Assuming the abc sequence,

Determine :

() The complex, real and reactive power absorbed by the combined load,

(ii) The line currents and

(iii) The kVAR rating of the three capacitors A-connected in parallel with the load that
will raise the power factor to 0.9 lagging and the capacitance of each capacitor.

:
C :I:C
Balanced Balanced Combined
load-1 load-2 load
[20 marks]
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What is Hall effect? How it can be used to determine the carrier concentration in
semi-conductors, explain with help of derivation?
[20 marks]
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=(b)

Explain the working of Anderson’s bridge. Derive its balance equation and give its

application.

[20 marks]
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Evaluate J F-Nds where, F = 2x2yf - yzj + 4xz%k and S is closed surface of region in the
3

first octant bounded by cylinder y* + z2 = 9 and planesx=0,x=2,y=0and z = 0.

20 marks]
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Q.5 (a)| Find the value of _[ (sinx —log, x+ ex)dx
”? Achtal Velur 4 w1 4
(i) Trapezoidal method _ (CUI; YJ 02 (]:’,l'_n Y - fJ .f(p )
. 1 N : 1 4 & it 017
(ii) Simpson’s grd rule
= ’4 '0 509 4
(iif) Simpson’s gth rule ey
Taking step size h = 0.2
Also calculate the integral using integral calculus and comment on accuracy of
trapezoidal, simpons plane.
[12 marks]
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Q.5 (b)

For the circuit shown in figure, find the current i in the 2 Q resistor by using Thevenin’s

theorem.

[+ ]

Vi

+

i

a
O

2Q
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A 50 V range voltmeter is connected across the terminals A and B of the circuit shown in
figure below. Find the reading of the voltmeter under open circuit and loaded conditions.
Find the accuracy and the loading error. The voltmeter has a resistance of 1000 k€.

200 kQ

A
50V
100V = 200 k2 voltmeter
1000 kQ
o B

'[iu_u U{),U“{lg,@ atoet AB ~—

[12 marks]
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Q.5 (d)

(1)

1))

Consider the FET amplifier in figure with V, =2V, K] (%J =1 mA/V? V=4 V,

Vpp =10V and R, = 3.6 k.

(i) Find the DC quantities I, and V.

(ii) Calculate the value of g, at the bias point.

(iii) Calculate the value of the voltage gain.

(iv) If the MOSFET has A = 0.01 V-! find r; at the bias point and calculate the voltage

gain.
10V
R,=36kQ
v, Vo
VGS
. L Il
DC Aﬂm)#.,zu = = |
Bea Do asd oquafion [12 marks]
-, W, L Vo )©
K 1 v ~ Vo
e | T) >
- f = Im A
* e £ = L o 4 L]
Now  Vp - to — Iy Rp
Vo = o - ?G’RQ
Vo = 98 Volds
3L (k) L w2 (Ve =i
e v P! 28
O Vo
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A solid dielectric specimen of dielectric constant of 3.6 has a void of 2 mun thickness. If
the specimen is 2 cm thick and subjected to voltage of 200 kV (rms). The air trapped in
void has dielectric strength of 30 kV (peak)/cm. Calculate the voltage at which internal

discharges will occur.
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Prove that,
X
a

Where, ne I* and a is constant.
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b)

(i) Consider an IEEE single precision floating point number as shown below:

01000011110100000000000000000000
What is the octal equivalent of the given number?

(ii) Explain various techniques used for passing the parameters to a function.

[20 marks]
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A test voltage is applied for several minutes between the conductor of a 400 meter length
of cable and earth. The galvanometer connected in series reads 250 divisions, the value
of universal shunt being 2.5 with a standard resistance of 1 MQ in circuit, the scale
reading is 350, the value of shunt multiplier being 1000. Calculate the insulation resistance
of the cable. What would be the insulation resistance of same cable of length 1000 meter?

[20 marks]
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Show that the direction of angular momentum and the dipole moment are always
opposite to each other leading to precise motion of electron around nucleus with help of

" mathematical derivation in connection to Bohr magneton. Also define Larmor’s frequency

and how it affects the angular frequency of electron around nucleus and its dipole

moment.
[20 marks]
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The input waveform shown in figure (a) is applied to the circuit shown in figure (b).

R;=100Q 1yF
—MM—E o+
C

+
(@ R=10k2Z DY V,
0 —
fig. (b) ~

If forward resistance of diode is Rf= 100 Q, reverse resistance of diode, R, = - and cutin

voltage V= 0 then draw the output voltage waveform and lable all voltages.
[20 marks]
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A cubical region of space is defined by the surfacesx=1.8,y=1.8,z=18,x=2;y=2and
z=2.1f D=3y%a, +3x2y&y C/m?.

Find:

(i) The exact value of the total charge enclosed within the cube by surface integration.

(ii) An approximate value for the enclosed charge by evaluating V - D at the center of
the cube.

[14 + 6 marks]
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(i) Show that the sum of energy stored by the inductor and the capacitor connected in
series at resonance is constant and is given by LIZ _.
(ii) Show that the sum of energy stored by the inductor and the capacitor in a parallel
RLC circuit at resonance is constant and is given by CV2 .
[20 marks]
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(i) Consider the process arrival time and burst time chart given below:

Process 112 1(3/4]5
ArrivalTime | 0 | 0 |6 |7 | B
Burst Time |16 (10|46 10

=

"o«
Show how the above processes will be scheduled according to round robin algorithm.
Also find waiting time of each process. Time quantum = 5 units.

(i) What is paging and segmentation in operating system? lllustrate how virtual address
is mapped to physical address using paging and segmentation with the help of a
diagram?

[20 marks]
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A full-wave rectifier is fed from a transformer having a center-tapped secondary winding.
The rms voltage from either end of secondary to center tap is 30 V. If the diode forward
resistance is 2 Q and that of the half secondary is 8 Q, then for a load of 1 kQ.
Calculate:

(i) Power delivered to load

(ii) % Regulation at full load

(iif) Efficiency of rectification

(iv) Transformer utilization factor of secondary

[20 marks]
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