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CE:CIVIL ENGINEERING

Dwuration: Three Hours Maxinmm Marks: 100

Please read the following instructions carefully:
General Instructjons;
I. Total durstion of examination is 180 minutes {3 hours).
2. The clock will be set at the server. The countdown timer in the top nght comer of screen will display
the remaining time available for you to complete the examination. When the timer reaches zero, the

examination will end by itself. ¥ ou will not be required to end or submit your examination.

3. The Question Palette displayed on the nght side of screen will show the status of cach question using
one of the following symbols:

You

b

eceobPbda|

You ha

Yiou haw
You have NOT a

Yol
The Marked for Review st v r 1 vipndifass .:-- vou would like to look at that
."' h &

question again. ff @ guesiio Nfew, your answer for thai gquestion
will b considered in the eval

E

4. To answer o question, do the ¥
. L T

A0 g&&hﬂt question directly.

the virtual numeric keypad to cnter

a. Chck on the questy

b. Sclect an answer il
4 number as answer for a numencal type question.

¢. Click on Save and Next to save vour answer for the current question and then go to the next
queshion.

d. Click on Mark for Review and Next to save vour answer for the cunrent question, mark it
for review, and then go to the next question.

¢, Cauntion: Note that vour answer for the corrent guestion will not be saved. il vou
navigate to another question directly by clicking on its question number,

5. You can view all the questions by clicking on the Question Paper button. Note that the options for
multiple choiee type questions will not be shown,
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Answering g Question

6. Procedure for answenng a multiple choice type question:
a. To select your answer, click on the button of onc of the options
b. To deselect vour chosen answer, click on the bution of the chosen option again or click on the
Clear Response button
To change vour chosen answer, click on the button of another option
To save your answer, you MUST click on the Save and Next button
¢. To mark the question for review, click on the Mark for Review and Next button. [f am
answer iv sefected for o guestion that is Marked for Review, that answer will be considered
in the evalnation.

B
Bt

7. Procedure for answenng a numerical answer type question:

4. To enter a number as your answer, use the virtual numernical keypad

b. A fraction (eg..-0.3 or -.3) can be entered as an answer with or without “0° before the decimal
point
To clear your answer, click on the Clear Ilﬂ:p-um! :
To save YOUr answer, it bastton
¢. To mark the quest) i Review and Next button. ff an

anywer is enbered w that amsweer will be consiidered

in the evaluation.

B

8. To change your answer to a : first select that question for
answering and then follow the 53 question.

9. Note that ONLY ( wicw after answering will be

considered for evaluafi
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Baper specific instructions:

I. There are a total of 65 questions carrving 100 marks. Questions are of multiple choice type or
numerical answer type. A multiple choice type question will have four choices for the answer with
onlv one comrect choice. For numerical answer tyvpe questions, the answer 15 a number and no choices
will be given. A number as the answer should be entered using the virtual keyboard on the monmitor.

2. Questions Q.1 — Q.25 camry Imark each. Questions Q.26 — .55 carry Xmarks esch. The ?marks
questions nclude two pairs of common data questions and two pairs of linked answer questions. The
answer to the second question of the linked answer questions depends on the answer to the first
question of the pair. If the first question in the hinked pair s wrongly answered or 15 not attempted.,
then the answer to the second question in the pair will not be evaluated.

3. Questions Q.56 — (.65 belong to General Aptitude (GA) section and camry a total of 15 marks.
Questions )56 — .60 carry Imark each, and questions Q.61 — .65 carry 2marks cach.

vers for multiple choice type questions
will be deducted for each wrong
gh wrong answer. However. in the
= only for wrong answer to the
ond guestion. There 15 no negative

4. Questions not attempted will result in zero mark. Wrong
will result in NEGATIVE [T

answer. For all 2 marks g
case of the linked answer
first question and no neg
marking for questions of

5. (Calculator 1s allowed. Charts, ed tn the examination hall.

{rfE: Information provided here is only for reference. It may wvary with the original
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Q. 1 — (. 25carries one mark each.

.1  There is no value of x that can simultaneously satisfy both the given equations Therefore. find the

*least squares error” solution to the two equations, 1e., find the value of & that minimizes the sum of
squares of the errors in the two equations.

.2 What 5 the minimum number of multiplications involved in computing the matnx product POR?
Matrix* has 4 rows and 2 columns. matrix “has 2 rows and 4 columns, and matrixhas 4 rows and
| column.

03 A 1-h raanfafl of 10 cm mag
a 1-h rainfall of magmitude 14

[A) 0.04 (B}

Q4  Maximum possible value of Co
(A} 0.5 ) (D) 20

Qs Mpﬂlﬂﬁ)ﬂ:!ﬂm,tb: iy hic o can reach the yield stress, but
cannol develop the plastic mdg L B

(A} plastic sechion
(C) scmi-compact seclion

Q.6 The creep strains are
(A) caused due to dead
{B) caused due to live
(C) coused due to c
(D} independent of [oads

0.7  As per 1S 456:2000 for M20 grade concrete and ploin barsin tension the design bond stress
A g 837 1.2 5" Further, 1S 456:2000 permits this design bond stress value to be increased by
60 % for HSD bars. The stress in theHSDveinforcing steel barsin tension, B, @< 36057
Find the required development length. 3o, for HSID barsin terms of the bar diameter, .

.8 The “plane section remains plane’ assumption in bending theory implies:
{A) strain profile is linear
(B) stress profile is linear

{C) both strain and stress profiles are linear
{D)shear deformations are neglected

{rfE: Information provided here is only for reference. It may wvary with the original



WwwW.wingovtjobs.com

i CIVIL ENGINEERING - CF

09 Two sicel columns P (length 4 and yield strength g, 8570 250 3°°) and Q@ (length 24 and
yield strength 5, @370 500 ;') have the same cross-sections and end-conditions. The ratio of
buckling load of column P to that of column Q) 1s:

(A) 0.5 (B} 1.0 (C) 2.0 (D) 4.0

(.10  The pin-jointed 2-I3 truss 15 loaded with a horzontal force of 15 * at joint § and another 15
vertical foree at joint U, as shown.Find the force in member RS (in ) and report your answer
taking tension as positive and compression as negative.

4m

Q.11 A symmetnc l-section (with
27, depth of web = 100 mm,

ickness of each flange 870 10
steel 15 subjected to a shear

force of 1
100 . Find the magnitude in | ’ at its junction with the op
flangze. 3 |

.12 In its natural condition, s J a volume of0.001 *%. After
being completely dried i 1800 ' Specific gravity ois 2.7.

Unit weight of water is 30 5¢*%. The degree of saturation o il 15

(A} 065 (B)0.70 {C) 0.54 (¥ 0.61

Q13 The miio Np’lhid is known ss shape factor. where Ny 1s the number of flow lines and Ny is the
number of equipotential drops. Flow net is always drewn with a constant b/'a ratio. where b and a
are distances between two consecutive flow lines and equipotential lines, respectively. Assuming
that b/ ratio remains the same, the shape factor of aflow net will change if the

{A) upstream and downsiream heads are interchanged
{B) 01l in the flow space 1s changed

{C) dimensions of the flow space are changed

(D) head difference causing the flow 15 changed

{rfE: Information provided here is only for reference. It may wvary with the original
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Information provided here is only for reference.

Following statemenisare made on compacted soils, wherein DS stands forthe soils compacted on
dry side of optimum moisture content and WS stands for thesoils compacted on wet side of
optimum moisture content. Identify the incorrect statement.

(A) Soul structure 15 flocculated onDS and dispersed on WS,

{B) Construction pore water pressure is low on DS and high on WS.
(C¥On drving, shnnkage is high on DS and low on WS.

{D}Om access to water, swelling 1= high on DS and low on WS,

Four columns of a building are 1o be located within a plot s1ze of 10 m x 10 m. The expected load

on each column is 4000 kN. Allowable bearing capacity of the soil deposit is 100 kN/m™. The type
of foundation best suited is

(A} isolated footing (B} raft foundation
{C)y pile foundation (Mecombined footing

For subenitical flow in an

(A} at the downstream end
{C) at both upstream and

Group-1 contains dimensionl

Giroup-1

P. Mach Number
(). Reynolds MNumber
R. Weber Number

5. Froude Number

Group -]

The comrect match of di

(A}P-3,Q-2,R4,51
(C) P-2. -3, R4, -1

For a two dimensional § c f ven asiy =1{v} - } The
magnitude of discharge
15

(A} & (B) 3 {C) LS (o 2

sing through points (0.3) and (3.4)

An isohyet is a line joining points of
{A) equal temperature {B} equal humidity
(C) equal rainfall depth (D) equal evaporation

It may wvary with the original
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Q.20 Some of the water quality parameters are measured by bitrating a water sample with a birani
Group-1 grves a hist of parameters and Group-1lgives the list of titrants.
Group-1 Group-11
P Alkalinity I. N/35.5 AgNO,
). Hardness 2 N0 Na.S.0y
R. Chloride 3. N/50 HLSO,
5. Dissolved oxygen 4. NS0 EDTA
The comect match of water quality parameters in Group-1 with titrants in Group-11 1s:
(A)P-1, D-2. R-3. 54 {BJP-3. -4, R-1,5-2
(CIP-2, Q1. R4, 83 (D} P-4, Q-3, R-2, 5-1
Q.21 A water reatment plant is desipned to treat 1 m"'s of raw r. It has 14 sand filters. Surface area
of each filter is 50 m®. filters out of service for routine
backwashing?
Q.22 Selectthe strength parameter inted cement concrete pavements
from the following choices:
{A) Tensile strength
{B) Compressive strémg
{C) Flexural strength
{2} Shear strength
Q.23 It was observed that 150 nof a highway ina duration of 30
minutes. Assuming that v nential distnibution. find out the
number of time headways zod
.24  For two major roads with d zle.a full clover leafl interchange
with four indirect ramps 1 made on turming movements of
vehiclesto all directions
4D
(B) .
(<) ]
(D) Ilrrmgmgﬁ'um left nordivergingto Ir.Ftlspnssﬁlc
.25  The lattude and departure of a line AB arc +78 m and 45,1 m. respectively. The whole circle

Information prowvided here

bearing of the line AB 1s:

{A) 30° (B} 1507 {C) 210° (D) 3307

is only for reference. It may wvary with tha
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). 2o to (). 55 carry two marks each.

Q26

Q.27

Q28

029

030

Information provided here is only for reference.

The state of 2D-stress at a point 1s given by the followng matnx of stresses:
m 19%.4 t
zn" !
What s the magnitude of mocximum shear stressin MPa?

{A) 50 (B) 75 (C) 100 (D) 110
Find the magnitude -ucf'ﬂu error [correct 1o two decimal places) in the estimation of following

integral using Simpson’s Rnlr.. Take the step length as 1
[l + Iﬂ}ir
The solution for [ms :

8
D
(A} O { ]3
Find the value of L soch thal Gl ks § SidfP ANty density function.
Ffxl=d(x-1}2-x)
=0
Laplace equation for water

H:linnnsmtmyin_rnildzdimcﬂuls.

Boundary conditions are: at x =0, H = 5:and f =-1.

What is the value of Hat x= .27

It may wvary with the original
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.31 All members in the nigid-jointed frame shown are prismatic and have the same flexural stiffnesse =

Find the magnitude of the bending moment at Q@ {in * ") due to the given loading.

o im e 4m 2
= e -
5
2m
P ™ R~
AN ) = P
2m

032 A uniform beam Wy 2 @

r-circle of mdms 15 fixed at
end © and free at the end

{rfE: Information provided here is only for reference. It may wvary with the original
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.33 A uniform beam weighing 1800 * s supporied at E and F by cable ABCD. Determine the tension
(i 7 in segment AB of this cable (comrect to 1-decimal place).  Assume the cables ABCD. BE and
CF 1o be weightless.

=

e ————

Q.34 Beam ' has imternal ¢ I-ﬂ. o u ﬁ:m The beammay be subjected to a
moving distributed verts : 'n!‘j"n! of any length anywhere on the
beam. The maximum ab: that can occur due to this loading
Just to the nght of support si

J R 8

B B

5m

is, g3 M
= Dl

{A) 30 (By40 (C)45 (D) 55

.35 A rectangular concrete beam 250 *7 wide and 600 ** deep 1= pre-stressed by means of 16 high
tensile wires, cach of 7 mm diameter, located at200 ™ from the bottom face of the beamat a
given section.  IF the effective pre-stress in the wires 15700 3 °, what i1s the maximum sagging
bending moment (in ° 7} (correct to |-decimal place) due to hive loadthat this sechonof the beam

can withstand without cauwsing tensile stress at the bottom face of the beam? Neglect the effect of
dead load of beam.

It may wvary with the original
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(.36 The sol profile below a lake with water level at elevation 830 0m and lake bottom at elevabion
@27 @110 m s shown in the figure. where k 15 the permeability coefficient. A piezometer (stand
pipe) imstalled in the sand laver shows a reading of +10 m elevaton. Assume that thepicrometnic
headis uniform in the sand loyer. The quantity of water (in m'/s) flowing into the lake from the sand
layer through the silt laver per umt area of the lake bed 15:

u tand pipe
+10[

(A)1.5x 10™
(Cy1ox10”

(.37 The soil profile above the fo
undrained shear strength an

v | gsh in the figure, where s is the
PR cur at a depth of

(A) B.83m (B)2.7%m (C) 7.83m (D) 6.53m

{rfE: Information provided here is only for reference. It may wvary with the original
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.38 Two different soul types (Soil | and Soil 2) are used as backfill behind a retaming wall as shown in
the figure, where 1, 15 total unit weight, and ' and &' are effective cohesion and effective angle of

shearing resistance. The resultamt active carth forceper unit length (1n kN/m) acting on the wall is:

Retaining wall
/ :

- A=
] Soil 1:

am[] % =15 KNm’; ¢ =0; ¢ =300
!
[] Soil 2:

2mlf y =20kN/m"; ¢'=0; § =40°
|1

(A)317 8] 3 ' ; : D) 57.0

039 A 2 km long pipe of 0.2 m d 5 WO reservie Iﬂm difference between water levels
in the reservoirs 15 & m. i ion fac ;
frictional, entry and cxit lossc

[A) D63 (BY.35 . L ) ) . L_:}p] 1.25
40 The normal depth m
the discharge in the cha

(A} 20.1 (D) 17.2

)41 The transplantation of nce iﬂ‘u g '--l
15 48 cm. During transplantaticg 1

duty of umigation water (in

(A}6I12 (B} 1 h % .'. (0¥ 108

r required during transplantation
ful for imgation} of & cm. The

QAL o scttling tenk in a2 wate it i "'i.‘ overflow rate D% ﬁ .
Assumespecific gravity of ntparticles = 2.65, density ofwater (p) = 1000 kg'm”, dynamic
viscosity of water (p)=0001 M.s'm’and Stokes' lawisvalid The approximate minimum size of
particles that would be completely removed 1s:

{AYOOImm  (B)0.02 mmd C) 003 mm{D) .04 mm

043 A student began experiment for determination of 5-day. 20°C BOD on Monday. Since the 5%day
fell on Saturday, the final DO readings were taken on next Monday. On calculation, BOD (1e. 7
duy, 20°C) was found to be 150 mg/L. What would be the3-day, 20°C BOD (in mg/L}? Assime
value of BOD rate constant (k) at standard temperature of 20°C as 0.23/day (basc e).

{rfE: Information provided here is only for reference. It may wvary with the original
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.44 Elevation and temperature data for a place are tabulated below:

Elevation. m Temperature, °C
4 21.25
444 15.70

Based on the above data, lepse rate can be referred as:
{A) Super-adiabatic  (B) Neutral {C) Sub-adiabatic (D) Inversion

45 The percent voids in mineral aggregate (VMA) and percent air voids (V,) in a compacted
eylindrical bituminous mix specimen are 15 and 4. Srespectively. The percent voids filled wath
bitumen { VFB) for this specimen 1s:

(A) 24 (B} 30 iC) 54 (D) 70

Q.46 Following bearings are observed

Line Fore Beanng
AB 1267°45°
BC 49015°
cD 340730°
DE I5R%30°
EA 212930°

After applving the cogrecti C orrected fore beanng of line BC will be:
{A)4E°15°  (B)s0°T

47 A theodolite is set up at sta i ! 1 5T i ly at station B. The depression
angle reading at 2.5 m . distance between A and B 15

2200 m. Height of instrum v 1s BR0.88 mApply the curvature
and refraction correction, a

Common Data Questions
Common Data for Questions 48 a

A propped cantilever made of a p ted load P at mud span as

1.5m 1.5m

.48 If load © @50 80 . find the reaction (i * ) (correct to 1-decimal placejusing clastic analysis.

Q.49  If the magmitude of load” 15 increased tll collapse and the plastic moment carrying capacity of steel
beam section is @0 ° 7. determine reaction {in ~ “)commect to 1-decimal place) using plastic
analysis.

It may wvary with the original
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Common Data for Questions 50 and 51:

For a portion of national highway where a descending gradient of 1 in 25 meets with an ascending gradien
of 1 in 20, a valley curve needs to be designed for a vehicle travelling at 90 kmphbased on the following
conditions.
{1} headlight sight distance equalto the stopping sight distance (SSD) of a level termain
consideninglength of valley curves= SSD.
(1L} comfort condition with allowablerate of change of centrifuzal acceleration = 0.5 m/sec”.

Assume total reaction time = 2.5 seconds; coefficient of longitudinal friction of the pavement= 0.35; height
of head hight of the vehicle =0.75 m; andbeam angle = 1°.

.50  What is the length of valley curve (in m) based on the head light sight distance condition?

(351  What is the length of valley cu in mjbased on the c iton?

Linked Answer (Juestions

Q.52 Using factor of safety = 3, the net safe bearing capacity (in kN/m’) of the foundation is:

{A)alo (B) 320 {C) 983 (D) 693

(.53 The foundation slab is subjected to vertical downward stresses equal to net safe beanng capacity
derived in the above question. Using influcnce factor 1= 2.0, and neglecting embedment depth and

rigidity comections, the immediate settlement of the dense sand layer will be:
{A) 58 mm (B)111 mm {C) 126 mm (D) 179 mm

{rfE: Information provided here is only for reference. It may wvary with the original


http://www.wingovtjobs.com/

rE:

Pl bl

WwwW.wingovtjobs.com

CIVIL ENGINEERING - CE

Statement for Linked Answer Questions 54 and 35:

At a station, Storm 1 of 5 hour duration with intensity 2 emvh resulted in a8 runoff of 4 cm and Storm 1 of 8
hour duration resulied in a runoff of 8.4 cm. Assume that the ¢-index is the same for both the storms.

054

0ss

General Aptitude (GA) Questions

. 56 — (). 60 carry one m

Q57

Q.58

0.59

Q.60

The $-index (in cm'h) is:
(A)l2 {BiL.O (Cil.6 oy 1.4

The intensity of storm 11 {in cm/'h) is:
(A} .00 (B}I.T5 [C)1.50 (D)2.25

Which of the above u fically incorrect?
i) . —_—
Which of the following optieh I} g the word given below:
Primeval
(A} Modern
(Cy Pnmitive
Friendship, no matter ho
{ A} cordial
(B} intimate
(C) secret

(D) pleasant

Select the pair that best expresses a relationship similar to that expressed in the pair:
Medicine: Health

{A) Scrence: Experiment (B) Wealth: Peace

(Cy Education: Knowledge (D) Money: Huppiness

Information provided here is only for reference. It may wvary with tha

original



WwwW.wingovtjobs.com

mi3 CIVIL ENGINEERING - CF
). 61 to (). 65 carry two marks each.

.61 X and Y are two positive real numbers such that 2= 70 ¢ 0 éand ~ 0 22 01 8. For which of the
following values of #.7, - the function L7, T &7 37 0 6. will give maximum value?
(A) (43, 10/3}
(B) (8/3. 203}

(C) (813, 10/3)
(D) (4/3. 20/3)
Q.62 1If |47 @ 7] @D 5 then the values of 2 || 8% | 82 | is:

(A} 2,143 (B} 12,3 (C) 32,9 D) 23,9

(.63 Following table provides figu
and 2011.

ag rupecs ) on annual of a firm for two years - 2010

In 201 |, which of the follo g roTjcsie I jia & asc by same percentage?

{A)} Raw matenal and Salary & Wagds
(B) Salarv & wages and Adveg

{C) Power & fuel and Adve
(D) Raw maternal and Resea

.64 A firm 1s selling itz produg ; st of production 15 Rs. 100 and firm 15
carming total profit of Rs. 3%, By what percentage the price
should be increased to ma .

(A} S

.65 Abhishek is elder to Savar.
Savar is younger to Anshul.

Which of the given conclusions is logically valid and is inferred from the above
statements?

{ A) Abhishek 1s elder to Anshul

(B) Anshul is elder to Abhishek

(C) Abhishek and Anshul are of the same age
(D} Mo conclusion follows

END OF THE QUESTION PAPER
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Paper| O.No HeyisyValus(s) Paper|Q.No Key{sWalue(s)
CE | 1 0.5 CE | 36 D
CE | 2 16 CE | 37 A
CE | 3 CE | 38 A
CE | 4 CE | 39 A
CE | & C CE | 40 D
CE | & A CE | #1 E
CE | 7 4610 47 CE | 42 B
CE | & A CE | 43 127 o 132 s SN
CE | @ D CE | 44 A
CE | 10 ] CE
CE | 1 Toto7
CE | 12 47 0o 6423
CE | 13 CE | 48 25
CE | 14 ‘CE | 40 60
CE | 15 ‘CE | 50 308 o 311
CE | 18 iCE |81 106 to 107
CE | 17 CE | 52 Marks to Al
CE | 18 8 | ‘53 Marks fo All
CE | 13 A
CE | 20 8 | D
CE | 21 143 to 145 D
cE | 2 c "CE | 57 B
CE | 23 Marks to ‘EE | 58 c
CE | 24 B GE | 58 B
CE | 25 1] CE | 80 c
CE | 26 A CE | 61 A
CE | 27 0.52 tg'0.55 CE | 62 B
CE | 28 B CE | 63 D
CE | 23 6 CE | 64 A
CE | 30 38 CE | 85 D
CE | 3 25
CE | 32 0.785 to 0.786
CE | 33 131010 1313
CE | ™4 c
CE | 35 8550 86.5

OTE: Information provided here is only for reference. It may wvary with the original


http://www.wingovtjobs.com/

	Civil-Engineering-Solved-2013_001.pdf
	Civil-Engineering-Solved-2013_002.pdf
	Civil-Engineering-Solved-2013_003.pdf
	Civil-Engineering-Solved-2013_004.pdf
	Civil-Engineering-Solved-2013_005.pdf
	Civil-Engineering-Solved-2013_006.pdf
	Civil-Engineering-Solved-2013_007.pdf
	Civil-Engineering-Solved-2013_008.pdf
	Civil-Engineering-Solved-2013_009.pdf
	Civil-Engineering-Solved-2013_010.pdf
	Civil-Engineering-Solved-2013_011.pdf
	Civil-Engineering-Solved-2013_012.pdf
	Civil-Engineering-Solved-2013_013.pdf
	Civil-Engineering-Solved-2013_014.pdf
	Civil-Engineering-Solved-2013_015.pdf
	Civil-Engineering-Solved-2013_016.pdf
	Civil-Engineering-Solved-2013_017.pdf

