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Please note that the following act is strictly prohibited and will be treated as unfair means. The entire
examination of the candidate shall be cancelled. Also, he/she may be debarred by the Commission from
all the future examinations for which the candidate will be liable -

¢ Writing any mark of identity inside the Question-Answer Booklet (including space for rough work) i.e.
Name, Address, Roll number, Mobile number etc.. Do not write even in letter writing, however words
like XYZ, ABC etc. can be used.

e Writing name of God, religious sign, irrelevant sentence, words & numbers other than the answers of
the questions.

yERR JRawT (% a1 @ 7S Wi) P ey $E W) A U e I 9T AW, Ua, A T4, A6 G4 o
741 ford | g8l 7 & =y ow § @ 9E o (XYZ, ABC, &1 ¥ 9 anfe forar s waan 2) | 918 aiffe fRres,
LT D AW, I T, FERR W IR 999, U U9 3@, e W 7 ford | YA R R AT g g9 g
WHF FOE BT B A W sedf Y wgel wden v @ SR afaw # it @S9 Aol W
el A Rl 7@ H Fiad g ik Sus forg apgelf SoRerh @y

IMPORTANT INSTRUCTIONS

Heayut fAder

(A) | It should be ensured that the Question-Answer Booklet is provided in sealed polythene to the candidate.
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(B) | If the Question-Answer Booklet is torn or not printed properly or some pages are missing (Please count the
number of pages) then bring it to notice of invigilator at once and ask to change the Question-Answer
Booklet, otherwise the candidate will be liable for that.
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(C) | Please fill up all desired details properly on Cover Sheet (OMR sheet) of Question-Answer Booklet with
Blue Ball Point Pen before answering. The Commission may also deduct 5 marks from the marks obtained
if Roll Number is not filled correctly on the Cover Sheet (OMR sheet).
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(D) | This Cover Sheet (OMR sheet) consists of Two parts, in which some information is pre-printed, remaining
details have to be filled by the candidate. Please ensure that this Cover Sheet (OMR sheet) is not torn or
damaged.
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(E) | The Question-Answer Booklet is divided into different parts. The number of questions to be attempted and
their marks are indicated in each part.
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(F) | Candidates are directed to write answers only in the prescribed space of Question-Answer Booklet. Do not
write answer outside the border line. Answer written outside the border line will not be checked.
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(G) | The candidates should not write the answers beyond the prescribed limit of words, failing this, marks may

be deducted.
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(H) | If there is a choice to attempt one question out of many and the candidate attempts more than one question
then only first answer will be assessed.
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(I) | Use of Correction Pen/Whitener/Highlighter Pen in the Question-Answer Booklet is strictly forbidden.
Do not use pencil to write Answers. Doing so, you may be awarded zero mark for that Question.
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(J) | Mobile Phone, watch, smart watch or any other electronic gadget in the examination hall is strictly
prohibited.
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Warning: If a candidate is found copying or if any unauthorized material is found in his/her possession, F.LR.
would be lodged against him/her in the Police Station and he/she would liable to be prosecuted under Rajasthan
Public Examination (Measures for Prevention of Unfair Means in Recruitment) Act, 2022, other laws
applicable and Commission’s Regulations. Commission may also debar him/her permanently from all future
examinations.
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Special Note:

If there is any wrong information filled by the candidate or any attempt is made to damage the Question-Answer
Booklet or any page is removed or any marking as identification is done, then his entire examination shall be
cancelled by the commission, for which candidate will be liable.
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PAPER-III : ELECTRICAL ENGINEERING - I
Total Marks : 200
Total Questions : 37

Part - A
Note: Attempt all questions. Answer each question in 15 words. Each question carries 02 marks.

1. Write the general form of Poisson’s Equation in electrostatic field analysis, for a
homogeneous medium.

/. //.:}u’f/%{f%i/f gl f-./f 7




A R E :

2. Alead (6 = 5x10° S/m) bar of square cross section has a hole bored along its length of 4m
so that its cross section becomes that of following figure. Find the resistance between the

square ends.
1 cm:|:
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3. How is magnetic field intensity calculated using Ampere’s Circuit Law in symmetrical
current distribution?

4, State Biot Savart’s Law.
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5.  Find the capacitance for a 10 km long Coaxial Cable shown below.

Assume €, = 8.85 x 10712 F/m.
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6. If there is a charge of 10pC over a filament length of 0.5m, find its line charge
density.
7.  Give one application and one limitation of Gauss’s Law.
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8.  Explain the physical significance of Poynting’s Vector Theorem.
9.  Define the curl of any vector A.
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10. Find the expression of electric field intensity E at point P(—1, 1, 0), if the potential field is
expressed by V = 2x%y — 5z.

11. State the relationship between magnetic susceptibility and magnetic permeability.
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12. For intrinsic gallium arsenide, the room-temperature electrical conductivity is
3% 10~ (Q.m)"\. The electron and hole mobilities are 0.80 and 0.04 m?*/V s, respectively.
Compute the intrinsic carrier concentration n; at room temperature.

13. Draw the energy band structure diagrams of an insulator, clearly indicate the band
gap.
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14.  State any two key properties of dielectric materials used in electrical application.
15. Differentiate between hard and soft magnetic material in terms of area of hysteresis

loop.
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16.

Enlist any two methods of reducing Corona loss.

7

Define steady state stability of a Power System.
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18. Enlist three types of insulators commonly used with overhead lines.

19. State any two factors affecting Skin effect in conductors used for AC power transmission.




M

20. The capacitances of the 3-core belted cable are measured and found to be as
follows -
(a) between 3-cores bunched together and the sheath is 10 pF.

(b) between conductor and other two connected togethér to the sheath is 6 pF.

Calculate the capacitance to neutral when the cable is connected to an 11kV, 50Hz
3-phase supply.
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Part - B

Note: Attempt all questions. Answer each question in 50 words. Each question carries 05 marks.
21. A function has poles and zeros as follows -

Poles at : 0, —4, —6 and zeros at : -2, =5

Taking the scale factor to be 1, synthesize F(s) as an impedance function in
Foster’s Form-I.
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22. In following figure, the battery voltage is applied for a steady state period. Obtain the
complete expression for the current I(s) after closing the switch K. Assume R; = 1Q,

R:=2Q,L =1H, E=10V.
—0/0—
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23. Given the electric flux density D= zp cos®¢ 4, coulombs/meter®. Calculate the charge
density at (1, /4, 3) and the total charge enclosed by the cylinder of radius 1m with
=2 <7< 2m,
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24. Verify whether the following fields

E =2.sin x sin t ay and

2
H=-u—-cosx.costaz
0

Satisfy Maxwell’s equations in free space.
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25. State the condition under which the Meissner effect occurs in super-conducting material.
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26. Write any four properties of good insulating material.
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27,

A magnetic material has pi; = 10/ and is in a magnetic field of strength H = 5pa, A/m.
Find the magnetisation. (po = 4 X 107)
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28. Classify magnetic materials based on their type of magnetism. Also, draw the M-H
characteristics of these materials.
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A short-circuit test, when performed on the h.v. side of a 10kVA, 2000/400V,
single-phase transformer gave the following data: 60 V, 4 A, 100 Watts.

If the Lv. side is delivering full load (or rated) current at 0.8 p.f. lag and at 400V, find the
parameters of windings as refer to low voltage side.
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30. Establish the relation between rotor current frequency and supply frequency in the case of
3-phase induction motor.
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3.

For the power system represented by a single line diagram as shown in the figure, draw the
corresponding zero-sequence network
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32. Explain the working mechanism of SF circuit breaker.
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Note: Attempt all questions. Answer each question in 200 words. Each question carries 20 marks.

33.

Determine the Y-parameters (admittance parameters) of the given two-port network.

Part - C
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34.

State and explain the “Maximum Power Transfer Theorem” and find the current in the 10Q
resistor in following circuit using Superposition Theorem.
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85.

Explain why the rotor of a squirrel-cage induction motor rotates in the same direction as
the rotating magnetic field.

A 500 V, 6-pole, 50 Hz, 3-phase induction motor develops 20 kW inclusive of mechanical
losses when running at 995 rpm., the power factor being 0.87 lagging. Calculate the total
input power of motor if the stator loss is 1500 W and also find rotor current frequency.
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36. (a) Explain the field weakening method of the speed control of a DC shunt motor.

(b) A 250 Volts DC shunt motor has an armature resistance of 0.5 Q and a field
resistance of 250 Q. When driving a constant torque load at 600 rpm, the motor draws

21 Amp. What will be the new speed of the motor if an additional 250 Q resistance is

inserted in the field circuit?
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37.

(a) Explain the need and advantages of bundled conductors.

(b) A multi conductor single phase transmission line has three conductors a, b and ¢
each of diameter 40 mm for lead and two conductors d and e of diameter 80 mm
for return circuit as shown in the figure below. Find the inductance per unit length on

each side of the line and total inductance of the line.
: = |
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