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CE : CIVIL ENGINEERING

Purarien:; Three Houors Meiximumi Mﬂ&%
Read the following instructions carefully. &

. This question paper contains 16 pages including blank pages for rough work. Please @;pagcs

and repon discrepancy, if any. <

Ik

Write your registration number, your name and name of the examination céﬁtx he specified
locations on the nght half of the Optical Response Sheat (DRS).

3. Using HB pencil, darken the appropriate bubble under each digit of youi r ian number and the
letters corresponding to your paper code.

4. All questions in this paper are of objective type. Q %7
5. Questions must be answered on the ORS by darkening the appro xubhle {marked A, B, C, I}
using HB pencil against the question number on the left hand the ORS. For each question

darken the bubble of the correct answer. [n case you % ange an answer, erase the old
answer completely. More than one answer bubbled agnin% jon will be treated as an incorrect

TESPOTLSE. %

6. There are a total of 65 questions cammying 100 marks. o

tons .26 — Q.55 will carry 2-marks ¢ach.

T Questions Q1 — Q.25 will carry |-mark cach. an

8. Questions Q.48 — 51 (2 pairs) are com
{(2.54, Q.55) arc linked answer questions.
questions depends on the answer to the fi
i5 wrongly answered or is un-atlempled,
evaluated.

questions and questica pairs (Q.52, Q.53) and
swer 0 the second question of Ox linked answer
tion of the pair. If the first question in the linked pair
¢ answer Lo the second question in the pair will not be

9. Questions Q.56 — Q.65 belong to"General Aptitude {GA}. Questions (.56 — Q.60 will carry 1-mark
each, and guestions .61 — carry 2-marks each. The GA guestions will begin on a fresh

page starting from page 12. &
14k Un-attempted questions \ghgsry zero marks.
11. Wrong answers will GA.TWE marks. For Q.1 — Q.25 and Q.56 — Q.60. % mark will be

deducted for each swer. For .26 - Q.51 and Q.61 — Q.65, % mark will be deducted for each
WIONE answer, khe tion pairs (.52, (3.53), and {Q.54, ().55) are questions with linked answers.
There will be nag ¢ rarks only for wrong answer to Lhe first question of the linked answer queslion
pair i.e. for d .54, % mark will be deducted for cach wrong answer. There is no negative

mirking [ ( and Q.55

12. CalealarorG&ithou data connectivity) is allowed in the examination hall,

aph sheets or tables are NOT allowed in the examination hall.

h work can be done on the question paper ilself. Additienally, blank pages are provided at the
@d of the question paper {or rough work.
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Q.1 - Q.25 carry one mark each.

3]
sin 31:
Ql The III_IE—

O

VA (B) 1 © ¥ (D) w o

Q.2 Two coins are simulianecusly tossed. The probability of two heads simultanan%@ﬁng is
w ¥ ® ¥ © Y L)

Q.3 The onder and degree of the differential equation \

:l
O e
+4. 0l =] +v* =0 tivel
(de y are respectively @

(A)3and 2 (B} 2 and 3 (C) 3and 3 @ (D) 3and )

Q.4  Two people weighing W each are siiting on a plank @ floating on water at % from

either end. Neglecting the weight of the plank. the ben ment at the centre of the plank is
<

WL WL
A) — B) — D) zero
{A) 3 (B) 16 (D)
Q.5 For the truss shown in the figure, the force in mber QR is

(A) zero B - ) P (D) V2P
Q.6 The major and ncipal siresses at a point are 3 MPa and -3 MPa respectively. The

maximum sheat: tthe point is
(A) zero Q {B) 3 MPa () 6 MPa {I}} 9 MPa
0.7 The nu@%nﬂe}:ﬁndem elastic constants for a linear elastic isotropic and homogeneous

malétial

m@ (B} 3 (C) 2 (D} 1

3 ective length of a column of length L fixed against rotation and translation at ane =nd and
at the ather £nd is

JOSL (B)07L (C) 14141 (D 2L
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Q.9  As per Indian standard code of practice for presiressed concrete (15:1343-1980) the minimum
grades of concrete to be wsed for post-tensioned and pre-tensioned structural elements a
respectively
{A} M20 for both {B) M40 and M) (C) M5 and M2 {D) M30 and M40

Q.10 A solid circular shaft of diameter & and length L is fixed at one end and free at the 0@:&4.
A torgque T is applied at the free end. The shear modulus of the material is &. The a of tyvist at
the free end is Q

16TL 2TL 64TL §2
(A) {B) (Cy —— (D &
nd'G nd'G © a'e ‘ @

Q.11 In acompaction test, (7, w, § and e represent the specific gravity, water gree of saturation
and void ratio of the soil sample, respectively. If y. represents the imd ight of water and
¥, represems the dry unit weight of the soil, the equation for zero ag v e is

Gy Gy Gw g% Gw
A = = B = = C = =
) ¥ 14 Se B 74 L+ Gw © 7 e+}f® ) Ya L+ 35«

Q.12 A fine grained soil has liquid limit of 60 and plastic li%ﬂl As per the plasticity chart,
according to 15 classification, the soil is represented by U'%vsymbals
{A)CL (B)Cl () {Iy CL-ML

<

Q.13 Quick sand comdition occurs when
{A) the void ratio of the so1l becomes 1.0
{B) the upward seepage pressure in soil bec
{C) the upward seepage pressune in soil bec val to the saturated onit weight of the soil
(D) the upward seepage pressure in soil equal to the submerged unit weight of the sail

Q.14 The ¢-log p curve shown in the figure-is representative of

&
S

@
@%ﬁm

-
log p
{ ortRally consolidated clay (B} Over consclidated clay
nider conzolidated clay (D) Normally consolidated clayey sand

Q |
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Q115 lio,. o, .Gj., and cr;. represent the total harizontal siress, total vertical stress, effeclive horizontal
siress and effeclive vertical stréss on a soil element. respectively, the coefficient of earth press
rest is given by &
o . a. )
(A) O'—'h (B) & {0y J—L (D) E'.lt @
v & A Ty %%QQ
.16 A mild-sloped channel 15 followed by a steep-sloped channel. The profiles of gra ried flow
in the channel are O%
(A)M,. S, (B)Ma, S (C) M.. S, (D) h‘)
(.17 The Mow in a rectangular chaanel is subcritical. If width of the chann uced ar a cenain
section, the waler surface under no-choke condition will
(A) drop at & downstream section {B) rise at a dﬂ\h’[@tﬁ@liﬂn
{C) rise at an upstream section {D) not undergo @ e
Q.18 The correct match of Group-I with Group-II is @
P. Evapolranspiraliion 1. Penman method @
Q. Infiliration 2. Snyder’s method %
R. Synthetic unit hydrograph 3. Muskingum me
S. Channel Routing 4. Horton's metha <
{AYP-1,Q-3, R4, §5-2 .Q4.R-2.5-3
{C)P-3, Q4. R-1.8-2 HP-4.0-2.R-1.§-3
Q.19 Group-] gives a list of devices and Grou s the list of uses
Group-] Group-11
P Pitot tube 1. measurngE pressure in a pipe
Q. Manoreter 2. mea locity of flow in a pipe
&, Venurimeter 3. measuxinpair and gas velocity
5. Angmometer 4. @) E discharge in a pipe
The comect maich of G w Group-11 is
(AYP-1,Q-2, R4.5-3 (ByP-2.0-1,R-3, 54
(C)P-2.Q-1. R4, 5‘& (D) P-4.Q-1.R-3,§-2
Q.20 A coastal city pr =s-municipal sehid wasle {M5SW) with high moistere content, high organic
maierials, low itic value and low inorganic materials. The most effective and sustainable
aption for M5 agement in that city is
{A) Compost {B) Dumnping in sea
(C) Inci i {2} Landfill
Q.21 o lthe Noise Pollution {Regulation and Conleol) Rules, 2008, of the Ministry of

{B)55and 45
{121 75 and 70

L]
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.22 An air parcel having 40°C wemperature moves {rom ground level 1o 500 m elevalion in dry air
lallowing the “adiabatic lapse raie”. The resulting temperature of air parcel ar 500 m elevation will

be

(A) 35°C {B) 38°C {Cya1=C {EERS &
(.23 Apgregaie impact value indicales Lhe following property of aggregales @

(A) Durability (B) Toughness (C) Hardness (D) Stren &Q

{A) Circular Shape with White Background and Red Border

{B) Triangular Shape with White Background and Red Border

(C) Triangular Shape with Red Background and White Border Q
(D) Circular Shape with Red Background and White Border \

Q.24 As per IRC: 67- 2001, a traffic sign indicating the Speed Limit on a road shmﬁdi%

%

Q.25 The local mean time al a place Jocaled in longitude %0° 40' E w ndard 1ime is 6 hours and
¥) munutes and the siandard meridian is 82° 30°E is
{A) 5 hours, 2 minutes and 40 seconds {B) 5 hours, utes and 20 seconds
(C) 6 hours and 30 minutes {IN 7 hourk, inutes and 40 seconds

Q.26 - Q.55 carry two marks each. %
Q.26 The solution te the ordinary differential equation

Ay y=ge' toe™ (B) y=ce' +c,e

2t

(C) y=ce " +c,e’ D) y=ce™ +coe

I+
Q.27 The inverse of the matrix [

([3+28 =i ] &I: p[3-2  -i ]
(AY—| ‘ B —| . .

121 120§ 3+h

1 [3+ 2 13- -
iy — (D) —

14] 141 3+ 2]

ives valoes of a Tunction F{x) obtained for values of x at intervals of (.25,

Q.28 The table %g:

s\ ) 1o 0.25 0.5 0.75 10

Fix) 1 01,9412 (.8 {1.64 0.50)

ﬁc of the inwegral of the funclion between the Limits 0 to | using Simpson's rule is
LIRSS iB) 23502 (131416 {1y 7.5(KX)
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Q.29 The partial differential equation thal can be formed from

gz =4ax+by+ab has the form (with p;,EE and q=§£}
ox dy &

(A) z=pax+qgy {B) z=px+ pyg
(C) z=pxt+gytpq D)y z=qy+pg
<&
3.30 A parabolic cable is held between two supports at the same level. The horizontal s the
O
supports is L . The sag at the mid-span ish . The equation of the parabola is y = swhere x is
the harizonial coordinate and y is the vertical coordinate with the ongin at the of the cable.

The expression for the total length of the cable is

(A) {Jl+ 64" dx B) 2 | /I +64 %9
! L ) ! ¥ R

Lr} _J]zrl.'! f s
(€ _[1’1“54 ot {D)z_[ 1+ dx
0 o %
Q.31 Given a function @
f(x.y)=4x* +6y° —Bx—4y+8 %

The optimal value of f{x,y)

(A) 15 2 mimmum equal to 1073
{C} iz a minimym equal 10 &/3

raaximum egqual to 1042
15 2 maximum equal to 8/3

Q.32 A doubkle cover bult riveted joiat is u
thickness as shown in the figure. There
of 50 mm in both directions on either si

I two flat plates of 200 mm widch and 14 mm
ve power driven rivets of 20 mm diameier at a pitch
the plate. Two cover plates of 10 mm thickness are

used. The capacity of the joint in 1¢nsion considering bearing and shear (INLY, with permissible

bearing and shear stresses as M 100 MPa respeclively is
)
I
H P n SO o WY o . S
i T S
Il .
ST oo W S < W
4 W T
I
[T ar WU o i WONE 43 ST i
In By w Ly
I

:< 3 ?
{B)871.32 kN {C)541.8 kN {D) 4337 kN

(A) @
$
S
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Q.13

Q.34

Q.35

Two plates, subjected to direct tension, each of 10 mm thickness and having widths of 100 mm and
175 mm, respectively are to be fillet welded with an overlap of 200 mm. Given that the permissible
weld stress is 110 MPa and the permissible stress in steel is 150 MPa, the length of the
required using the maximum permissible weld size as per [5:800-1984 15

— O

> 200 mm @

> v @@\7

(A) 245.3 mm (B)229.2 mm (C) 205.5 mné (D) 194.8 mm
%mly distributed moment M kN-m

For the simply supponed beamn of length L, subjected to
pet unit Jength as shown in the figure, the bending (i kN-m) at the mid-span of the beam
is
M kN-m per length
NN P
| | ] Ky 1] |
/@ v 4 @
L ——H
(A) zer0 (BYyM {C) ML {0} M/l

A disc of radios r has a hale ol

{shaded portion} at a radial d

% cut-oul as shown. The centroid of the remaining disc

rom the centre “O" 15

iH
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Q.30 A three hinged parabolic arch having a span of 20 m and a rise of 5 m carries a point load of 10kN
2l quarter span from the left end as shown in the figure. The resultant reaction al the left su u%

and its inclination with the horizonta) are respectively

3

5m 5 % Q\;ﬁ
"\ m 10m O

{A)9.0] kN and 56.31° (B} 9.01 k@g“

{C)7.50 kN and 56.31° (¥} 2.50 % 3,69

Q.37 The vertical siress at point P; due 1o the point load @ on theground surface as shown in figure is o,
According (o Boussinesq's equation, the vertical stréssat point P; shown in figure will be

Q.38  An opeq ende -('7-’ el of 1 m height and | m diameler is filled with saturated fine sand having
pea ,;\11., 2
coefficient of wwg«:
required ‘!-ﬁ_s\ﬂﬂz?!‘-

bility of 107 m/s. The barrel stands on z saturated bed of gravel. The time
level in the barrel wo drop by .73 miis

(A} 53. {B)75s () 100 5 (I 130s

Q.30 The load capacity of a 10 m long concrele pile of square cross section 500 mm x 500 mm

drizén a homogeneous clay layer having undraincd cobesion value of 40 kPa is 700 kN. If the

C lian of the pile is reduced 10 250 mm x 250 mm and the length of the pile is increased to
ultimate load capacity will be

350 kN {B)632.5 kN {7y 7225 kN (D} 1400 kN
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Q40 For a rectangular channel section. Group-l Lsts geometrical elements
proportions for hydraulically effrcient section.

Group-] Group-11
P. Top width L. ¥ /2
). Perimeler 2. ¥,
R. Mydraulic Radius 32y,
3. Hydraulic Depth 4. 4y,

¥, is the flow depth corresponding to hydraulically efficient section. The Cc

and Group-11 gives

with Group-I} is
(A) P-2.Q-4,R-1,$-3 (B) P-3, Q-1, R4, S- Z\Q

(P304, 81,82 (D) P304, B2, S
Q.41 The Froude number of flow in a rectangular channel is .8, If the ow is 1.5 m, the critical

depth is
{A)1.80m (B) 1.56 m (C) 1.36m

@ (D) 1.2%m

Q42 A well of diameter 20 cm fully penetrates a confined aqu'%ﬁer a long period of pumping at a

rate of 2720 lires per minute, the observations of dr wintaken at 10 m and 100 m distances
from the center of the well are found to be 3 m and O spectively. The transmissivity of the
aquifer is

o
(A} 676 m/day (B} 576 m'fday

243 If the BOI, of a wastewater sample is 75 m
day. the amount of BOD remaining in the gj

{A)3.21 mg/L (B} 3.45 mg/L

ple after 10 days is

.44 Consider the following statements in t
I : A simple parabolic curve is a sptable shape for summit curves

m-/day (D} 249 m’/day

reaction rate constant k (base e} is 0.345 per

(C)3.69 mg/L (D) 3.92 mg/L

exl of geometnc design of roads.

11 : Comfort 1o passengers is an/i nt ¢consideration in the design of sutnmit curves
The correct option evaluat:ing ve statements and their relationship is

(A Eis true, 11is false

(B)1is true. Il is tme he commect reason for 1

{C) 1 is true, LI is e, an is NOT the correct reason for I
(D) 1is faise, 11 1;:@’
.45 The design speed lane road is 80 kmph. When a design vehicle with a wheelbase of 6.6 m

is negutinling% oftal curve on that road, the ofT- tra:ckmg 15 measured as 0.096 m. The reguired

widening of ¢;

(A) 0.55 m
C‘onsid i

ay of the twe-lane road on the curve is approximately

Q.46

E. aperalure

(B}0.65 m (C)0.75m (D} 0.85m

; pitowing statements in the context of cement concrete pavements.
-mr stresses in cement concrete pavements are cavsed by the seasonal varialion in

bars are generally provided across transverse joints of cement Concreld PAVEemens
orrecl gplion evaluating the above statements 1s

ﬂu} I Truc H: False (B3 I: False 11: True

@ CH I True 11: Tree {1y I; False I1: False

910
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Q.47 A bench mark has been estzblished ar the =offit of an ornamental arch at the known elevation of
100.0 m above mean sea level. The back sight used to establish height of instrument is an invened

-
staff reading of 2,105 m. A forward sight reading with normally held staff of 1.105 mis taker:&

recently consiructed plinth. The elevation of the plinth is
(A) 103.210'm (B) 101.000 m {C) 99.00G m (D) 96.790 m @

Common Data Questions &Q

Common Data for Questions 48 and 49: o Q

Ion concentrations obtained for a groundwater sample (having pH = 3.1} are given %

Ton Ca™ Mg Na’ HCOy §0.5) Cl -
Ion concentration | [N & 15 250 2
{mg/L)

. (OS
Atomic Weight |Ca=40 [Mg=24 |[Na=23 H=1,CV=%\.5§:32. C1=135.5
0=16.( 0=16

0.48 Total hardness (mg/L as CaCO;) present in the above water sa@s
{A) 205 (B} 230 (Y215 § (D) 308

Q.49 Carbonate hardness {mgfL as CaC(0,) present in the al%@at&r sampie is
{A) 205 {B) 250 <@ (D) 289

Common Data for Questions 50 and 51:

The moisture holding capacity of the soil in a |
when 30 percent of the available meisture in the
by a pump working for 14 hours a day, and
planned for cultivation are as follows

@

Crop  Root zone depth{m)  Peak rate of moisture use (mmv/day)
X 1.0 30
Y 03 0@ 4.0

3.50 The capacity of irﬁgatig@m required Lo imigate crop “X in 36 hectares is

re farm is 18 con'm. The field is to be ifrigated
nc is depleted. The irrigation water is to be supplied
application efficiency is 75 percent. Details of crops

{A) B3 litresfsec 167 liras/sec (C) 57 litres/sec (D 53 livresfsec

Q.51 The area of & u@ at can be imrigated when the available capacity of imgation system is
40 litresfsec i%
(A 40 haclarns iB) 36 hectares {C) 30 hectares {D) 27 hectares

o
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Linked Answer Questions

Statement for Linked Answer (Juestions 52 and 53

A doubly reinforced rectangular concrete beam has a width of 300 mm and an effective depth

The beam is reinforced with 2200 mm’ of steel in tension and 628 mm® of sieel in compression)) The
effective cover for compression steel is 50 mm. Assume that both 1ension and compression | yigld. The
grades of concrete and steel nsed are M20 and Fe250, respectively. The stress block para rounded
off to first 1wo decimal places) for concrete shall be as per 15 456:2000. o
Q52 The depth of neutral axis is N

{A) 205.30 mm {B) 184.56 mm () 160,91 mm { 30 mm

N

(.53 The moment of resistance of the seclion is

{A) 206.00 kN-m (B) 209.20 kN-m (C) 236.80 kN-ni’ @9 251.9) kN-m
Statement for Linked Answer Questions 54 and 55:
The unconfined compressive strength of a saturated clay sample is :

{}.54  The value of cohesion for the clay is @

{A) zero (B) 13.5kPa Pa (D) 54 kPa

surface of a deposit of the above clay, the
ghi’s equation) is
{C) 200 kPa (D) 100 kPa

Q.55 If a square footing of size 4 m x4 m is resy
ultimate bearing capacity of the fooling (as

{A) 1600 kPa (B)3i6 kPa

&
&
O
&
S
S
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General Aptitude (GA) Questions

Q.56 — (3.60 carry one mark each. @

Q.56 Which of the follawing options is the closest in meaning 1o the word befow:
Circuoitous

{A) cyelic &
{B) indirect %
(C) confusing O%

(D) crooked 0

Q.57 The question below consisis of a pair of related words followed by four pai ?- ords. Select the

pair et best eaprresses the relation in the original pair.
Unemployed : Worker \

{A) fallow : land o @9

{B) unaware : sleeper
{C) wit : jester

{D} renovated - house Q

(1538 Choose the most approprigte word from the options x-ev ow to complete the following
o

Seriehce!

Il we manage lo our natural reso
our children.

(A) uphotd
(B) restrain
(C) cherish
(D) conserve

would leave 3 better planet for

<

.59 Choose the most appropriate word Ji ¢ options given below to complete the following
sentence!
His rather casual remarks an politics his lack of serivusness ahout the subject.

fA) masked
{B) belied

{C) betrayed
{E}} suppressed

.60 25 parsons arc in a rm% thern play hockey, 17 of them play foolball and 10 of them play
both hockey and ﬁ%} the number of persons playing neither hockey nor football is:

(A2 17 (C) 13 (3

(2.61 — .65 carry El@'ks each.

Q.61 Modern wa 5 changed from large scale clashes of armies to suppression of civilian
population 1ical agents that do their work silently appear to be suited lo such warfare;
and reg there exist people in military establishments who think thai chemical agents
are s for their cause,

W?@S e following staterients best sums wp the meaning of the abeve passage;
2

m wirFare bas resulted in civil strife.
hemical agents are useful in moderm warfare.

se of chemical agents in warfare would be undesirable.
[¥) People in military establishments like 1o use chemical agents in war.
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Q62

Q.63

Q.64

Q.65

If 137 + 276 = 435 how much is 731 + 6727

(A) 534 (R} 1403 (C) 1623 (D) 1513
5 skilled workers can build a wall in 20 days; 8 semi-skilled workers can build a wall in 2

10 unskilled workers can build a wall in 30 days. If a team has 2 skilled, & semi-sly d
5 unskilled workers, how long will it Lake to build the wall?

(A) 20 days (B) 18 days (©) 16 days (D) 15 days %0

Givendigits 2, 2, 3, 3, 3, 4, 4. 4, 4 how many distinct 4 digit numbers greater t carn be
formed?

(A} 30 (B) 51 (C) 52 (D

All were borm on
one after anather)

Hari (H}, Gita (G), Irfan {1} and Saira (5) are siblings {(i.e. brothers an
1* January. The age differsnce between any two successive siblings (%9 m
is less than 3 years. Given the tollowing facts: %
i. Hari's age + Gita's age > Irfan’s age + Suina'sage
ii. The age difference between Gila and Saira )
oldest and Saira is not the youngest.

iii. There are no twins.

in what order w-ere they bom {oldesi first)? §

(A) HSIG {B) SGHI ul

. However, Gita 15 nol the
&

&

&
&
&
§

§®

1314
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