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Candidate Please Read Carefully
Rl Fuar e ¥ e
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 -

| o 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.

TR gRABT (6 14 & IS Afed) B 3R Bal IR 4 g Rred g o9 7MW, g, A9 F6%, Mg d9Y gty

& ford | g8l 9@ & wAfe o § 0 w8 ford (XYZ, ABC, &1 5 & anfe foran o waar 2) | o o e,

<RIl @ A, el AT, TR ¥ ST AT, U T o, e A 7 fored | Y B W aminT gRT 39 sryfe

| M BT ped AT TR R svgeft 9 Al ofenr P B o) wfaw § smaifoe @ o areh wERd

| gl ¥ fraRfa aRY B B A o1 G WK S R Rl SeRaRl B |

IMPORTANT INSTRUCTIONS

Heaqut fader

(A) | It should be ensured that the Question-Answer Booklet is provided in sealed polythene to the candidate.

Irell 7 QAREd aR o & apaelt o1 gerr gRaer Hieme ifieli= & gem & 78§

| (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.

A geERR gRAST FE | FE-FE AT fRT 2 7 U B9 & (U g fF o) o gy SR @ e A
AT § AT S qadl o, AT IHHT qMfed g B g

(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).

YRR gRASBT H U9 B 3% W Jd $a U (AUHIR. UFk) W W4 q9ifva fRaxer R 9t dige = 9
TS 9| ek QS (ALTHAR. T9%) W A T9) B gl e & W AT gR1 widt § F
5 3l HIC W O FEH B |

(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.

HR S (ALTAIAR. T3F) I AET H der B, orad wwa gEed gdgfed € 9w @ qff spaeff @ weh 2
&M ¥ 6 $aR U6 (THAR. T9P) Tl § de-—He T Auar il At yar ¥ afore € 8

(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.

geeR gReet A= 9 § faifora 21 9@ 9§ g 5 W arel ueel @) 6 AR 99e 3id 99 WA
# sifea &1
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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.

s o PR fhar oiar & 5 B o T @1 SR ueEr gRaer § FeiRa wm w @ ) dfeR
AR IR SR A ford | AR aE & TR ford M IR @1 Sran e S |

(G) | The candidates should not write the answers beyond the prescribed limit of words, failing this, marks may
be deducted.
PRl @1 S PEiRa e W ¥ e T e wIRY | SHET SeeEd FR W HE BIE A WHA T |

(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.

Iz 3 goi § A P TP 5 P T [QAdey faar war § AR wdemf gR ve 9 fve wed v 6 o §
ar o Refy § yem SoR &1 WEn SR |

(D | 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.

TR gRaDT § PR 9/ @R /AHaT / BEenser 0 @1 SranT ey 8 ) SR o o AR
ST T B | UG ) O R 99 g # I % faar o wadn B

(J) | Mobile Phone, watch, smart watch or any other electronic gadget in the examination hall is strictly
prohibited.
A B, T, WIS 9fd AT 1 BIg N gelagitie uF BT e g § TANT quiaar afsid |

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.

AT R B el THe BT UFST AT & AT 96D UK W DS ARG G U A B, @ 39 spefi &
frog gfera ¥ TrfE oo Bud gY e wdue o (Wl § sEfa el o e segur) A, 2022
T S AT B TS ST B Prawi-wee & qed S @ e | W & S 09 el @ Wi |
9 arel S @ wee wenell 9 faefia aR A 8|

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 : CIVIL ENGINEERING - II
Total Marks : 200
Total Questions : 37
Part - A
Note: Attempt all questions. Answer each question in 15 words. Each question carries 2 marks.
1. What is gauge pressure?

2. Why is it necessary in winter to use a lighter oil for automobiles than in summer? To what
property does the term light refer?
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3. What is stream function?

4. List the fundamental lines of a Transit Theodolite.




LT

07 7
5. Write any two conditions in which the use of sulphate resisting cement is recommended.
[
6.  What is the investment cost of construction equipment?
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7.  Write the classification of lime.
8.  What do you mean by ‘Mullion’ in doors and windows?
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9.  Write the defects in plastering.

10. Define Hortonian runoff.
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11. What is meant by Flow duty and Quantity duty?
12.  What is meant by 75% dependable yield of a catchment?
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13. Define Instantaneous Unit Hydrograph (IUH).

14. What is Stopping Sight Distance?
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Define camber and gradient of roads.

16. Name any two methods of collecting the data for Origin and Destination (O&D) studies in

traffic engineering.
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17. Define a tack coat in a bituminous course.
18. Since sewage contains solid particles, how can we prevent clogging and silting problems

in sewers?
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19. Explain the significance of E. coli in water analysis.

20. What is meant by self-purification of streams?
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Part-B

Note: Attempt all questions. Answer each question in 50 words. Each question carries 5 marks.

21. A 1 m wide and 1.5 m deep rectangular plane surface lies in water in such a way that its
plane makes an angle of 30° with the free water surface. Determine the total pressure and

position of centre of pressure when the upper edge is 0.75 m below the free water
surface.
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22. Define Metacentre and Metacentric Height. How can you check the stability of floating body
based on Metacentre location?




" AT

23. What is satellite station? Draw and derive the reduction to centre concept when the satellite
station is located on left side of main station.
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24. Explain any five defects in clay bricks.
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25. Explain coping and corbelling.
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26. Define apparent, effective and bulk specific gravity of coarse aggregates in bituminous
mix. Explain the interrelation also.
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27. Discuss the salient features of Kennedy’s theory for the design of earth channel based on
the critical velocity approach and mention the limitations.




LT s

28.

The peak of flood hydrograph due to a 3-h duration isolated storm in a catchment is
270 m?/s. The total depth of rainfall is 5.9 cm. Assuming an average infiltration loss of
0.3 cm/h and a constant base flow of 20 m*/s, estimate the peak of the 3-h unit hydrograph
(UH) of this catchment. If the area of the catchment is 567 km?, determine the base width
of the 3-h unit hydrograph by assuming it to be triangular in shape.




07

M A




07

A

26

29

State any five differences between roundabouts and rotary intersections.
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30.

A dual four-lane carriageway has traffic of 6000 CVPD in predominant direction before
construction. The project took 5 years for completion. Considering the growth rate of 6.5%
and vehicle damage factor of 5.30, calculate the design traffic for 20-year duration. Assume
lane distribution factor = 0.45. [The traffic at the end of construction may be estimated as
A = A;i(1+r1)™ where m is construction period and A;is the number of commercial vehicles
initially counted.]
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It is required to supply water to a population of 20,000 at a per capita demand of 150 litres
per day. The disinfectant used for chlorination is bleaching powder, which contains
30 percent of available chlorine. Determine how much of bleaching powder is required
annually at the waterworks, if 0.3 ppm of chlorine dose is required for
disinfection?
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32. Briefly explain the mechanical aeration method in activated sludge process.
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Part - C

Note: Attempt all questions. Answer each question in 200 words. Each question carries 20 marks.

- §

Water flows at a steady mean velocity of 2 m/s through a 60 mm diameter pipe sloping
upwards at 30° to the horizontal. At a section some distance downstream of the inlet, the
pressure is 800 kPa and at a section 40 m further along the pipe the pressure is 520 kPa.
Determine the average shear stress at the wall of the pipe and at a radius of 15 mm.
[Take unit weight of water = 9810 N/m’]
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34. The table below provides contour profile of a reservoir -

Contour 105 100 95 90 85 80 75 70
Abeadn 37 33 | 28 | 21 19 6 | 12 | 7
Hectare

The Lowest Draw - Down (LDD) of reservoir is 72 meter and volume of water between
LDD and top water level is 5.50 million cubic meter, considering trapezoidal approach find
out the top water level. What will be the level of water if reservoir is filled with 80% of its

full capacity?
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A stream of 150 litres per second was delivered from a canal and 110 litres per second was
delivered to the field. An area of 2.2 hectares was irrigated in eight hours. The effective
depth of root zone was 1.5 m. The runoff loss in the field was 445 m?>. The depth of water
penetration varied linearly from 1.5 m at the head end of the field to 1.1 m at the tail end.
Available moisture holding capacity of the soil is 200 mm per metre depth of soil.
Determine the water conveyance efficiency, water application efficiency, water storage
efficiency and water distribution efficiency. Irrigation was started at a moisture extraction
level of 50%.
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36.

A subgrade having clay of liquid limit greater than 50 and classified as CH as per Indian
Standard Soil Classification System, has to be stabilized with a suitable calcium based
stabilizer (either lime or cement). Elaborate the reason for preferring and selecting among
lime and cement for stabilizing the soil. Explain the underlying stabilization mechanism
and state the expected improvement in engineering properties of the soil after treatment.
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Estimate the size of a septic tank (length to width ratio 2.25, liquid depth 2 m with 300 mm
freeboard), desludging interval in years and the total trench area (m?) of the percolation
field, for a small colony of 300 people. Assume water supply of 100 litres per capita per
day, waste water flow at 80% of water consumption, sludge production of 0.04 cubic metre
per capita per year and the retention time of 3 days at the start up. Desludging is done when
the tank is one-third full of sludge. A percolation test indicated an allowable hydraulic
loading of 100 L per square metre per day.
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SPACE FOR ROUGH WORK
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