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Candidate Please Read Carefully
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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.

¢ Writing name of God, religious sign, irrelevant sentence, words & numbers other than the answers of
the questions.
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IMPORTANT INSTRUCTIONS
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(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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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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() | 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-IV : ELECTRICAL ENGINEERING-II

Part - A

Define the quality factor of a coil.

Total Marks : 200
Total Questions : 37

Note: Attempt all questions. Answer each question in 15 words. Each question carries 2 marks.
1

2

Write the principle on which a Permanent Magnet Moving Coil (PMMC) instrument works.
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Derive the expression for dimensions of EMF.

4.

Define the Ballistic Sensitivity of Galvanometer.
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5. How do random errors differ from systematic errors?

6.  State the principle of operation of thermistor.
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What do you understand by electrical transducer?

8.

Write any two applications of Linear Variable Differential Transformer.
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9.

Define the gauge factor of strain gauge.

10. A piezoelectric crystal has a thickness of 2.5 mm and a voltage sensitivity of 0.05 Vm/N.

Determine the output voltage when it is subjected to a pressure of 1.6x10° N/m?,
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Write the name of 8-bit general purpose registers in 8085 microprocessor. Which register
pair function as a data or memory pointer?

12. Write the table of status signal which define the memory read, memory write, I/O read

and I/O write cycles.
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13. Write the instructions  for  masking/unmasking of
8085 microprocessor.

interrupts

in

14. What is the function of program counter as a special purpose register?
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15.

What is the necessary condition for Routh stability criterion?

16. Explain the significance

8085 microprocessor.

of

Address

Latch Enable

(ALE) operation

in
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Define the minimum phase system.

18.

Define the gain margin.
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19. The closed-loop transfer function of a second-order system is given by -
Cs) 10
R(s) s2+6s+10
What is the type of damping in the system?
20. Calculate the number of roots of the equation 2s* + s* + 3s? + 5s + 7 = 0 lying in the right

half plane.
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Part - B

Note: Attempt all questions. Answer each question in 50 words. Each question carries 05 marks.

21. Draw the circuit diagram of Megger to measure the insulation resistance.
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22. Explain the working of Maxwell’s Bridge and obtain the expression for unknown
inductance.
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23. Draw the output waveform of given clipper circuit.

INPUTWAVEFORM
Fig. Clipper Circuit
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24. Explain the
FM systems.

need for

‘pre-emphasis

and de-emphasis’

in the

case

of
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25. Amplitude Modulation (AM) transmitter with a carrier power of 900 W transmits a power
of 1.1 kW, when modulated with a single sine wave. Calculate the percentage of modulation.
If the same carrier is simultaneously modulated with one more sine wave of
50% modulation, calculate the total transmitted power.
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26. Explain the term latching current and holding current in thyristor.
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27. Discuss the working of Schmitt trigger circuit.

—3
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28.

Draw the timing diagram
8085 microprocessor.

of memory

read machine

cycle

of the




08

LR R

27

29. What are the software interrupts of the 8085 microprocessor? Also, describe how the vector
addresses of these interrupts are calculated.
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30.

Determine the gain margin of a system with the open-loop transfer function -

G(s) =

1

s(1+2s)(1+s)
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Implement the product of sums Boolean function expressed by II(1, 2, 5) using
4 : 1 multiplexer.
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For the open-loop transfer function given below, explain what type of input signal gives
rise to a constant steady-state error and calculate their values.

Gls) = 20(s +2)

s(s+1)(s+3)
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Part - C
Note: Attempt all questions. Answer each question in 200 words. Each question carries 20 marks.

33. (a) Draw the circuit diagram for 3-phase power measurement by two wattmeters. Under
what operating conditions, one of the wattmeters will show a negative reading?

(b) A 3-phase balanced load connected across a 3-phase, 400 V AC supply draws a line
current of 10 A. Two wattmeters are used to measure input power. The ratio of two
wattmeter readings is 2 : 1. Find the reading of the two wattmeters.
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34.

Explain the operation of a full subtractor in detail. Draw and explain the truth table of a
full subtractor, clearly identifying the function of the input borrow, the difference output
and the borrow output. Derive the Boolean expressions and simplify them using Karnaugh
maps. Hence, show how a full subtractor can be implemented using half-subtractors with
appropriate logic diagrams.
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35. (a) Explain the operation of single-phase, half-controlled bridge-converter with resistive
and inductive (R-L) load with the associated waveforms.

(b) A DC battery is charged through a resistor R as shown in figure. For an AC source
voltage of 230 V, 50 Hz, find the value of average charging current for R = 8 Q and
E=150V.

R |
i ¥
T

+
V.=V, sinot @ E =
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36. Consider a standard underdamped second-order system with transfer function

mz
G(s)=——"—,0<I< 1,

sZ + 2{wps + wE

Derive the time-domain response of the system for a unit step input.
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37.

(a) Make a truth table of S-R, J-K, D & T flip flops.

(b) What is meant by the race problem in flip-flops? How does a master-slave
configuration help in solving this problem?
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SPACE FOR ROUGH WORK
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SPACE FOR ROUGH WORK
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