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Annual repairs is of the total cost of construction.

aumLBSr s ey sl wrarsder Gwrsss Gawalld oY
NGNS
A 1%tols% (B) 1.5% to 2.0 %
1 % Awpg 1.5 % euenty 1.5 % O mpg 2.0 % euenty
C) 2.0%to2.5% (D) 2.5% to 3.0%
2.0 % Nmpg 2.5 % euany 2.5 % O@mpg 3.0 % euany

(E) Answer not known
en Qg flwueieeane

The written agreement to submit present (or) future difference to
arbitration called

sHCurensw jdeg erdisre GCeapumel pHeuT WeTmsHHEG FLMINES
TP SULIL L. @UIUBSLD 6TeTLIg)

(A) Arbitration agreement (B) Arbitration
Bheum eLUILbhgLD B(Heurm LOETmLD

(C) Arbitrator (D) Joint Arbitrator
B(heul &l (h Bheur

(E) Answer not known
adlenL Gsflwalerenaw
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3. The full form of N.I.T. is
6T6uT.e0.1q.. USl6r (P(L GUIgEULD GTEITLIZ)

(A) Notice Inviting Tenders
QLT SepLiLgHarer idledlli

(B) Notice Information Tenders

Qa1 aeudser ubHHlu idlelliy
(C) Notice Intake Tenders

UUBsSL Leareflasedr updlu ojdlaflliy
(D) Notice Invoice Tenders

clewey LI iquled Gl agriisem iMlediiLy

(E) Answer not known
e Qsflwaicrena

4. Revised estimate is prepared when there is
Hmsasriu L il Gereumbd ehss srrausdnars Cuop@arereriiu@Eng) ?
(A) Addition of new work
HSw Ceuameverwt Caréss
(B) Deduction of existing work
LHIEH Ceug Ceumaan GH®mDeEs
(C) Changes in design

GuigeUaLDLILY 6L rHMLD

(D) Changes in quantity of materials and rate

sl(wrer CumrpLser Sertey LHMID GFTanguildr wmHmD

(E) Answer not known
allenL Gsflwalerenay
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Item rate contract is also known as
QummeT ellened QLILIBSLD ETemIens LTHDTS @CUEUTN HEDLPSSHITLD.

(A) Target contract (B) Unit-price contract
@&E, LILBSLD @ allened eLILIBSLD

(C) Percentage rate contract (D) Lump-sum contract
gg6ig aldlg eUiLIBSLD Qs CgTens eUILIBSLD

(E) Answer not known
e Qsflwaicrena

The brickwork is not measured in cu.m in case of

cu.m (sw,.B)sarellL it g Qgnigd Ceuamaser erarLig

(A) Brick work in arches (B) Brick work in foundation
cueneTe satler Glamsd GCoalame Sl SsasHle Cgmisd Geuamen

(C) Half brick work (D) Reinforced brick work
Sy Cenisd Couenen cugaurer Gamige Celamaser

(E) Answer not known
adlenL Gsflwalerenaw

Which one of the following is not a scheduling tool?
EDSSEHTcuHNIET 6Tgl SToveumrLaD Qe 2 sajb <eredl (tool) side 2

(A) Piecharts (B) Barcharts
&L FmiTL LITT &ML

() CPM (D) PERT
£.149. et Quir

(E) Answer not known
alenL Gsflwalerenaw
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8. 1s the time span by which the starting (or finishing) of an
activity can be delayed without delaying the completion of the
project.

@M Qswe HLsms sTsD CFLLMDD, @ Hspe| Feuki@Gams (g
WPy LIeng) STSLILHSFID STV H6T6

(A) Total float (B) Free float
QwrEs Csmie] sl LpHn Cgmie]

(C) Independent float (D) Interfering float
gmrupHm Cgmiie] GSNSSHb Qgmiie,

(E) Answer not known
e Gsflwalerenaw

9.  Unit of measurements of wooden doors and windows of shutters is
RT  SRGLILSHET LISSTOTERT HHESEMETL|D  RETATLSMETLLD @ 6uelmm

Sjerel LGS ng.

(A m (B) m?
5 52

(C) ms3 (D) lump-sum
hE QL&D

(E) Answer not known
alenL Gsflwaicrena

10. Which one of the following is not an event?
Yemeupeuameupdled Hlspey ensgl

(A) Fixing of doors (B) Design completed
sge samen Filalised PlgbS GlqeUELDLIL]

(C) Concrete cured (D) Brickwork laid
sHETeT @)(Hs6FLIgSg) Qenigsd Cealeme CFuioug

(E) Answer not known
en Qg flwuaieene
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11.

12.

Cost on account of material for a building should be

Q@ &L lg L Gdlem LML &@Eh&EETer 64lane il Terg <G LD.
(A) 50 % to 60 % of the whole building cost
Qurgs alameuied 50% to 60 %
(B) 40% to 50 % of the whole building cost
Qurgs eauied 40% to 50 %
(C) 60% to 65 % of the whole building cost
Qurss emauie 60% to 65 %
(D) 65% to 70 % of the whole building cost
Qurss emauie 65% to 70 %
(E) Answer not known

en Qg fwuaeidane

In crashing of activities in a project, the first activity to be
considered for crashing is
@@ JlLsde Oeuourhsmer FamssEh GCumg, wWsdld FasssliipHib

QFweler SeTenld SLPSERTL GUDHMIET 6Tg) 2

(A) Critical activity with maximum cost slope
QU Il e Qarear Hlevewmm ClFuwie

(B) Critical activity with minimum cost slope
fmiw wHiy srle] Cemar Hlevewmm Clguwie

(C) Non-Critical activity with maximum cost slope
Qup wHiy smile| Qe Hlevewrn @eoartlgwe

(D) Non-Critical activity with minimum cost slope
S Iy sriie QarearL Hlanewrm @der ClgFwe

(E) Answer not known

cenL Qg fwueidane
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13. The standard deviation used in the PERT
PERT & vweru®ssiiu®n fleaeowrer elesed eremug

(A) o= ’Z(t_tm) (B) o= /Z(t_tm)3
n n

(C) o= ’Z(t_tm)4 (D) Gz\/Z(t_tm)2
n n

(E) Answer not known
e Qsflwaicrena

14. The main objective of planning is to execute the project.
SrLfpsedler  psfwu  Cprésd  erarugl  HLsHemar  Epsarieummn
CeweuBHSHHOTGLD.

(A) Most economically and in time

Blsa|lb SEsarorsea|b wHMID STSHIEHEE

(B) Only timely completion

GO L sregdbh@er wigling wr HiGw
(C) Only most economically

fggarorsg (wiglitg oL HiGLw

(D) Economically and safely
Sgganorse|b LUmgsriurga|b Ll (HiGw

(E) Answer not known
adlenL Gsflwalerenay
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15.

16.

The process of incorporating changes and rescheduling or
replanning is known as
rHoBiger, ol Lblled, wpudlie] Ceusd Y dueameisamer o 6TerL &l

Qewipern @eueurmrs SlwliLihiEng.

(A) Resource allocation (B) Resource smoothing
UMTSMS 68158 (HF6D QUATHENG (I LDEITEN LD TS (&5 6D

(C) Updating (D) Resource levelling
HgIL955e0 BT Hlaneo 1L (HES0

(E) Answer not known
alenL Gsflwalcrenaw

The type of canal lining for permissible maximum velocity of 1.5m/s
18
sroamde) @mdssamiqgu  HamsCesd 1.0m/ses @Qmé@n Curg

Grg,g,masu_lrr@‘r SMGUTL & 2 6nM L&a;me &a;(r_’r;g,@.

(A) Cement concrete (B) Tile lining
Qe shareny RUH 52D

(C) Lime concrete lining (D) Boulder lining
FETETMDL] HHETENT &6 MM QUBRISDHSET SHH2 M

(E) Answer not known
en Qg fwuaidane
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17. Alkaline soils are best reclaimed by
&My Aere|s6T Qaream weanaflenar B QL H&E@ED ApbHs (P
(A) Leaching
&(PelILGHSSD
(B) Addition of gypsum to soil
slligsdlenar wanredled sn(hsons Camsse

(C) Providing good drainage
[BLE GUIg&HTE) GULDMI(&FH6USHETCLPGVLD

(D) Addition of gypsum to soil and leaching
earTedled QlLIFD gmbhisens Cargse LHMID &(Palli@GSse

(E) Answer not known
adlenL Gsflwalerenaw

18. The following is not a remedial measure for water logging
Qerreumeuareupiled erg B Casasdharear e BLellgsms @

(A) Good drainage for irrigated land
Lnser Hleosd @, by ellg&Te

(B) Conjunctive use of water in the basin
Brflenels uhiensuied o drer Bilen pmSlaanhs LiwierUm(h

(C) Lining of canals and water courses
sroeumUsEr LHID BT cuflssLmisafldd o I Lase

(D) Contour bunding

FLOGITOUG T <6 6007 & 6H GIT &mmgg,d)

(E) Answer not known
alenL Gsflwaicrenaw
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19.

20.

21.

The hydraulic methods of flood routing use
Qeupdled erens LweaTLBSHEDG Bio Qusselwd Ceudrard auSSLD penD

(A) Equation of continuity only

QamrLr&s swerum( WL (HLb

(B) Both the equation of motion and equation of continuity
QsTLTE8 LHMID WHOd FeTUM(H

(C) Energy equation only
SMHMEL FLOGTLIT(h

(D) Equation of motion only y %
Qussgdler FerLim(h - <D

(E) Answer not known PASSK RA/C& M z 1\14)
Mev Qgflwedeewer e Mg ook B

Which of the following is the muskingum storage equation?
EpsEMNUAL LS ergl wevdlensib-er Co&Ee8 Fw6TUT(H

A) S=K[xQ+(1-x)I] B) S=K[xQ-(1-x)I]

(C) S=K[xI[+(1-x)Q] D) S=K|[xI-(1-x)Q]

(E) Answer not known
adlenL Gsflwalerenaw

The garret’s diagrams are based on
6T SfgliLeLwinss Caream®H Csrlev euanFULLD e bHSIETeTS

(A) Lacey’s theory (B) Khosla’s theory
Cadluler Gamump Camevermailer Cam_Lim(

(C) Kennedy’s theory (D) Bligh’s theory
Qsereriquilesr GamLim() Yenaredler Gamiuim(h

(E) Answer not known
en Qg flwuaieane
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22. 'The chemical used to control reservoir evaporation is
BrsCasamngaid, Srrelumaumss $H&ES LwWeTURHLL FFETLTETLD

(A) Ethyl alcohol (B) Methyl alcohol
TS DS TED Osdld 2 dsanmed
(C) Cetyl alcohol (D) Butyl alcohol
Q&L i1g6 bSaDTeD L6 < OSaDT
(E) Answer not known

e Qsflwaicrena

23. Dicken’s formula for determination of peak discharge (Qp)
2 55 QauaflCuppsHameans seasSHWL 14&s6T GSHTTang)

@A) Q, =CA%3 where C = Constant A = Catchment area in km?
Qp=CA2/3 @uGs C = wmors eeor A = B Qoyl w@guler
Lrtiuerel (8.18°)

B) @, —CA?* where C = Constant A = Catchment area in km?
QPZCAS/4 @muCGs C = wmprg eer A = S Quiiyy w@duler
Lptiuerey (£.08°)

© @, —CA®'? where C = Constant A = Catchment area in km?
Qp=CA3/2 @uGs C = wmors eeor A = B Gyl ugHufer
LIFLILETE)] (8).18%)

D) Q, =CA*'® where C = Constant A = Catchment area in km?
Qp=CA4/3 @muCs C = wmprg eer A = B Quiiyl w@duler
Lptiuerey (£.05°)

(E) Answer not known
clenL Gsflwalcrenaw
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24. A major irrigation project has cultural command area of
Quilu Geuarmesr L SHD@GHNU WSS () LITLIL| GTeTLIF,

(A) 5000 hectare (B) 7000 hectare
5000 GlandGLiT 7000 GansGLiT

(C) 10,000 hectare (D) Over 10,000 hectare
10,000 GQansGLir 10,000 QansCL (Hé@ Guers

(E) Answer not known
e Qsflwaicrena

25. The method of growing crops on ridges, running on the sides of
water ditches, 1s known as
wahsafler LlpseEsnd, Breugsroseaid sarenft CeasdHuyb, Birurserd
Qe (wpevp @euaimm SMwuiLiGdng

(A) Flood irrigation (B) Check flooding
Qeuarer BiriLimead gflumiy QeueTarpenm
(C) Furrow irrigation (D) Drip irrigation
2 e srd Birumgend Qarc_HEr urgerd

(E) Answer not known
en Qg flwuaieane

26. The specific speed of pump is expressed as
@@ lanss Gmulier Gl L Cousd Spssamaimn @) msELm

N N
(A) HT\/E (B) H\?’/E
NP NP
(C) H5/4 (D) H3/4

(E) Answer not known
alenL Gsflwalerenay
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27. 'The word unit hydrograph refers to the
@ff @ BRulwd Siemwey aure] ereLg

(A) Unit depth of run off with unit depth

RO AOG 2l aiflo) e Fay GHUUSTEGD
(B) Unit duration with unit depth of the storm

QR A0 @G STeGleuUET WHMID 6(F DG YLPDEMLPWIETENG! GDILILISTELD
(C) Unit period of the hydrograph

BRludlwed siemwe| cureller @@l i@ ST Ul LSS GOHILILISTEGLD
(D) Unit area of the basin

aulg Blawgdler em D@ LTlLaTamel @GNILUSTELD

(E) Answer not known
e Qsflwaicrena

28. analysis 1s used to predict the future flood events by

using the past observed data.
sLBSsTe seuallEsliul L sraveull LweatUhss erdlisme Geuerer Hlape|saer

S&s LwerU(HSsUUOE g
(A) Design storm (B) Dickens formula
LWl 6T GulgGUEnLDLIL g ESHETEV GG TLD
(C) Hyetograph (D) Frequency
ananl GLrdlym 91510l G 6o

(E) Answer not known
allenL Gsflwalerenay

398-Civil Engineering 14 I



29. The slope of equipotential line in a two dimensional flow field is
@ uflbrewr gl L Hogdle sobleae elamss Cariiger smiey

30.

dy u
A) ==
@) dx v

dy -u
c) ===
© dx v

(E) Answer not known
en Qg flwueieane

dy v
B) ===
®) dx u

dy -v
D) S =—=
D) dx u

The water year in India may be taken as
@pdwurelled B <perh ereueurm r(hsgd QamearariiLihdng

(A) From June to May
s09en (psed G euany

(B) From January to December
syaralfl (LpFed 1q&FDLIT cUanT

(C) From April to March
JUID (PGeL LOMITE aUeTT

(D) From October to September
S&CLTUT (psed Gl bum cuenty

(E) Answer not known

e Gsflwaicrena

15
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31. The condition to be satisfied by the three routing coefficients of the
muskingum method is
wevdlmsd wanpuller Bl aufsHl L sHed g6 epetn GTHBRIGET F(HLIS

Qe Ceuerigus Fwerum(p

(A)
(©)
()

CO +Cl +C2 :0

CO Cl C2 :1

Answer not known
e Qsflwaicrena

32. In a Non-prismatic channel

LMeviomigd s eUTUISSTEOI (@)eneamTLiLISED)

(A) Unsteady flow is not possible
Blevowipm gl L b srgdlwidlcoene
(B) Flow is not possible
B U Liorerg srsHwuidlerane
(C) Uniform flow is not possible
&rmenr B UL gnsHwlldvena
(D) Flow is always uniform
B UL eriGumgd e @) (& @D
(E) Answer not known
alenL Gsflwalerenay
398-Civil Engineering 16
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33.

34.

35.

The coefficient of discharge of an orifice meter is

that

of a venturimeter
g feuedy  Brrfer QeuelCupnsder @Gaman  Ceuands
QeuallCupmsdlen Gamrasams 6l

(A) Equalto (B) Much more than
@ reT@Hb Fob W& dlsb

(C) Much smaller than (D) Half
W& Splwug umg)

(E) Answer not known
alenL Gsflwalcrenaw

According to Bernoulli’s equation, C equals

QuirGarmellev gwerum iqeruy C ererug)

A Z+P+V=C (B) Z+£+K=C
w g
2 2
©) Z+£+V—=C (D) Z+£+V—=C
w g w 2g

(E) Answer not known
alenL Gsflwalerenaw

B L Mewr

A grid obtained by drawing a series of stream lines and

equipotential lines is known as

auflengsd Carhser HMID FI0 A(PSSS CarhEamer @QemamssTd el LiLg

(A) Stream tube (B) Streak line
Eyrer @Lmu Gwdedlw GCam(h

(C) Circulation (D) Flow net
&oHml LIMTUG| eUene)

(E) Answer not known
en Qg flwuaeieane

. - 17 398-Civil Engineering
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36. A wooden pile is being driven with a drophammer weighing 20 kN

37.

and having a free fall of 1.0m. The penetration in the last blow is
5 mm. Determine the load carrying capacity of the pile according to
the Engineering News formula

@ Gsgsslar Bg 20 kN eren Qamer 1 18 2 wipsHedmhg b i
ssFHuord &8 5 WIS Sp psiey BLBSTE®, &Puller LEp SrmEGh SHneir

Genglafluiev-fluey @sdlrsdear iy @
(A) 0.11kN (B) 1.10 kN
(C) 11.10kN (D) 111.10 kN

(E) Answer not known
e Qsflwaicrena

The allowable load on a single pile is
Q@ @han Hlosgrantld @indlésssaniqll &ML CTETLG

(1) 2 of final load at which total settlement is 12 mm

% @ndseow wHmD 12 mm Qwrss o(PSSHD
(1) 50 % of final load at which total settlement is 10 % of pile

diameter
50 % @miflsew wHmbd CQwrss Swsswreag 10 % bHlesgrenier

(111) Lesser of (1) or (i1)
(1) deg (1) G@meurer wHLIL
(iv) Greater of (i) or (i1)
(1) veg (11)é fswrer wSHOLY
A) @) (B) (i1)
© @ D) (1)

(E) Answer not known
e Qsflwaicrena

398-Civil Engineering 18 ‘



38. What is the name of the piles that are driven at an inclination to
resist large lateral or inclined forces?
Quflu ussaUTL () Sdog &THES olassamer rHTE@h @@ FTleld
QussliLphib @Gellwesefler ClLwm erebme ?

(A) Batter piles
CuiLm gelwedser

(C) Anchor piles
BBIGTD &6e4WULsET

(E) Answer not known

alenL Gsflwalcrenaw

39.

(B) Sheet piles

SITET (&6 WLS6T

(D) Fender piles

SLlLaTLT &6l weser

The group efficiency of piles can be greater than one, when the piles

m Hosgream @weler Cswddlper gearan ol dswors @QMmEEGD, ibs

are
16160 S g1 68T &5 6iT
(A) Driven into the loose sand

SeTTHS LERTedleh ClFQISSHLILILLTE

(B) Driven into the dense sand

Qs 1quimer weanredldd ClFadHsLILIL L Te)
(C) Driven into the soft clay

Qugleurer saflamanfled CFadsiiur L me
(D) Driven into the stiff clay

Qs iquirer sefleranfled ClFaudsLiLL L me
(E) Answer not known

adlenL Gsflwalerenay

19
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40. Terzaghi approximate equations for the bearing capacity of circular
footing is
QUL allgel Ijgsersler smh@b Fpanssrear QLisrdluler Camrmu Fwerum(p
2GS
A ¢,=12CN,+qN,+0.4yBN,

B) ¢,=1.2CN, +qN,+0.3 y BN,

(©) ¢,=23CN,+gN,+0.5yBN,
D) g¢,=2.3CN,+gN,+0.8yBN,

(E) Answer not known
allenL Gsflwalerenay

41. Very deep footing in dense sand, the type of shear failure is
SLrsdwner weanredler Waad ypwrer Siqliugduied sssMliiy Camaailudler

oLohNSH

(A) General Shear Failure (B) Local Shear Failure
Qurg s55M0L Cameel 2 areen &S5 Camerad

(C) Punching Shear Failure (D) Clay Shear Failure
giemarui( s55M0L Camevel saflben 555U Camaed

(E) Answer not known
allenL Gsflwalerenay
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42. Identify the incorrect statement :
SeUDTET sahend HeT(H L9y S5 b
Bearing capacity of a footing on sand depends on.
enredler Goed emeussLILIL (HeTer Sl daTeler smmhi@ SHmer @easl (ummss)
[AIGEICIE
(A) Position of Water Table
Blagsly Biol L jeraler emwellLLb
(B) Width of footing

FHL_SSTOIGT <FHLD

(C) Depth of footing

SMLSSTAIE LD

(D) Undrained shear strength

QUIGULILIL TS FM&S eUadlenLo

(E) Answer not known
en Qg flwuaieane

43. For undisturbed soil samples, the area ratio of the sampler should
be less than?
seaTssULTS e  brdflseErse, wrdilulear urlueare] eb&lsb
G®DaUNs @)(H&EeE Geuar(hid.

(A)  20% (B) 50%
C) 15% (D) 10%

(E) Answer not known
adlenL Gsflwalerenay
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44. The net ultimate bearing capacity of a purely cohesive soil
ST WenantliLjen_w weranflen Hlar o &8 LI@RSTHI& Smeir

(A) depends on the width of the footing and is independent of the
depth of the footing
SDLSSTOE AFOSNSE FTTHIIETaTE WLHMILD HOLESTOET YLPSMSE
MO 2 6TeTg)|

(B) depends on the depth of the footing and is independent of the
width of the footing
SDLSSTOET YLPEMSF FTTHSIETETE LOHMID SMLSSTOIE AHBDESMSF
MDD 2 6TaTg)

(C) depends on the width of the footing as well as on the depth of
the footing
FHL_SSTOIGT FHLD LOHMILD @cblc_pgmg,ét &rrr'r(r_’r,gjd'rmgd

(D) 1sindependent of the width as well on the depth of the footing
SDLSSTOIE FHOLD WHMID YLPEMSF FTTTOD 2 6TaTg|

(E) Answer not known
e Qsflwaicrena

45. The bearing capacity factors N¢, Nq and N, are functions of ?
sri@gHper srraisdr Ne, Ng wpmid Ny Spsen ersepenw smiLser?
(A) width and depth of footing
SllG TS DS OHMID ,LoLD
(B) density of soil
Loerenflerr <L Tgs)

(C) cohesion of soil
LoaTanilen ephidlanwiay

(D) angle of internal friction of soil
werentlem 2 6t o yriiey Camewrd

(E) Answer not known
en Ggflwueidane
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46.

47.

In a compaction test if the compacting effort is increased, it will
result in
SWp&aE Carsmanuiedr AWp&s5 dpamear dafssred Gemalmd (Lplge|ser
e &@b

(A)

increase in maximum dry density and OMC
9ds 2 oif LTSHD Se@snawrar Bilar oare b xdsfsen

(B) increase in maximum dry density but OMC remains
unchanged
9E 2 f LTG5 AHsMNEEGD YD S@dnerear Hiler eresld
GTHS LIHDAPL FTHUILTE)

(C) 1increase in maximum dry density and decrease in OMC
s 2 of LTSS dsfls@En womd Aausmewrar Biler <jeray
G@DUD

(D) no change in dry density but decrease in OMC
9Hs 2 i YLISHWID eTHS IHDAPD THLIL MG 6T He)IF06OLOTET
Biler @iemey @b

(E) Answer not known

alenL Gsflwalcrenaw

In direct shear test, the angle made by the failure plane with respect
to horizontal plane is (¢ is the angle of internal friction)
Crm Qeul_(h elleng Congenaruiey, feL ol L gardens CUMBSE, 2 (HEHEGMaL|LD

SETEHTE) HlenL_&&&dnlq Ll LITENS

A O (B) 45°—¢/2
(C) 45" +¢/2 (D) 90°
(E) Answer not known

allenL Gsflwalerenay
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48. In the modified proctor test the drop height of the rammer is
wrHdlumwssiul L LyrésL i Cargaaruild =ipsdluiler edll(pd o wiyb

(A) 30cm
30 Q&.15

(C) 60 cm
60 Qg..5

(E) Answer not known
adlenL Gsflwalerenaw

(B) 45 cm
45 Q&..5

(D) 75 cm
75 Q&.158

49. If g, i1s unconfined compressive strength of the clay soil, then shear

strength of the clay soil is

‘qu’ GTeTLIG LIG&HeUML Iq 6D Guemlju_lgjésasﬁlul_rrg, G erf] Lo etoT 6t 657 & (h&5 @4@‘{5‘5
audlend erariled, H&asaflerranflen WY wmer cualanto

A) q,
qy
© =

(E) Answer not known
alenL Gsflwaicrena

398-Civil Engineering
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50. Unconfined compressive strength test is a
sLLDHD Dpsas CaFrgeanarimeng)

(A) drained test
culg Gl Cangenar

(B) undrained test
culgCuiprg Camaener

(C) consolidated undrained test
SpssLLl L augGuprs GCemgenen

(D) unconsolidated undrained test
SWssLULTE eulgCuprg Cargener

(E) Answer not known
adlenL Gsflwalerenay

51. The co-efficient of permeability of a soil
6(1h ewrenflen 2ar(hLH6SlL e &aTaLT6g)

(A) 1increases with an increase in temperature
QeuliLid SFlswrEbCung HswrEb

(B) increases with a decrease in temperature
QeuliLid SFlswrEbCUTg @b

(C) 1increases with a decrease in unit weight of water
Bfler @@ et Gepuyb Cung Hswm@Lbd

(D) decreases with increase in void ratio
Heny el8lsb oiflswr@EnCung @emmpu|b

(E) Answer not known
alenL Gsflwalcrenaw
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52. The co-efficient of consolidation 1s measured in
segmedl GLauer GemTaESSH6m 60 &

(A)

(©)

()

cm?/gm
Q&.182/&ymb

gm/cm2/sec
b /Cg.152/efermiy

Answer not known
adlenL Gsflwalerenaw

(B) cm?/sec

Ol&.152/ ellesrmig-

(D) cm?/gm/sec
Q&.152/ymib /eflewrmig

53. For a consolidating stratum, the ratio between the time for 100%
consolidation and that for 50% consolidation is equal to

AWseSEDG 2L LESFILODL LgusEDS,
LHMID 50% phissstar Crrb g dueipdler ol

(A) 0.197
0.197
(C) 5.076
5.076
(E) Answer not known
en Qg fwuaidane
398-Civil Engineering 26

B) 2.0
2.0

(D) infinity

pueildansg

100% SprsIsEsTar  Crrb
Fpbd



54. A coarse grained soil has a void ratio of 0.78 and specific gravity as
2.67. Calculate the critical gradient at which quick sand condition
will occur
m Cuflu erelleorar CerpOgrriuner wewredler Geuddl aldlgnd 0.78
LHMID ASeT Q@UILILTGSH 2.67 U& 2 6Temgl. LS LTINS LOTMIGUSDHSTE
QBHESIGUTET FTLIMGIS SeuTédlL_6Lb

55.

(A)
(©)

(E)

1
0.67

Answer not known
en Qg flwuaeieane

(B) 0.78

(D) 0.94

The expression for the vertical stress at a point ‘p’ using Newmark’s
Chart is?

Blybrisen — elerssliLLsams

Sl(Wsssdharar Ceueflliim

(A) Ixnxqg
Ix
© =1
n
(E) Answer not known

e Qsflwaicrena

27

vweruHEd e

Ixn
q

(B)

qgxXn

(D) =

yerafudlerr  Cemi@ss
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[Turn over



56. Which one of the following gives the correct decreasing order of the

densities of a soil sample?

ECp Qar@ssiuldraraeusaiss LTSS orawm Sl uied Hswmear
SL5H eramsalled(ppg @Gmpeurar L5 eramsamer ecuflengliL(HSH LS

GINIRICE?

(A) saturated, submerged, wet, dry
Bleow  Gadleyddmriugl, eppdud@Lriug, mrors o dmearg, 2 @Ibhg)

2 _dTerg|

(B) saturated, wet, submerged, dry

Beop  Qadleyddpriuig,

2 _dTermg)

FIONG 2 @meng)l, epPEAUdmLILG, 2 ihgl

(C) saturated, wet, dry, submerged
Hlenm CQadleybOl(BLILIG, FILTS 2 6TeTg, 2 Mbg 2 6Tergi, (PLPEuLaTerg)

(D) wet, saturated, submerged, dry
FyONG o @reng), Hlenm CedleydMmiingl, eppdlujeTeng), 2 orbg 2 6Terg|

(E) Answer not known
alenL GsMwaldene,

57. Stoke’s law 1s applicable when the smallest effective diameter of the

particle is

gisaflenr ol Lgdler HAPlu jetey @geurs @@uber vCLms jeuisafler

Cam_Lim_reng) QUIT(HHEID

(A) 0.0002 mm
0.0002 .18

(C) 0.02 mm
0.02 A.18

(E) Answer not known
en Qg flwuaieane

398-Civil Engineering

28

(B) 0.002 mm
0.002 8.8

(D) 0.2 mm
0.2 8.8




58.

59.

Soils are formed by dissolve of calcium carbonate and washed out
from the rocks by rainfall, thus resulting in decomposition of rocks is
called

sTSlwd srruCear’ sarbg beppwmd uramseiladl(mbhg &HLpeuliLBeusme,
Gemeu(pd 6Thg (Pepuiarmed WwerT 2 (Hheurssliupdlerng)

(A) Hydration (B) Carbonation
ECrhmLd smiruGerHmLd

(C) Oxidation (D) Leaching
&8 Carhmid SO0 &S (L6

(E) Answer not known
clenL Gsflwaicrenaw

1s the measure of loss of strength with remoulding without
change in water content.
@@ weanaflar @bs LaTuTarg Bfler ojeraler wrHDOl®OTLE®, WmHeUMTLIGL
PP AF6T UMW GH®DLILSTELD.

(A) Compressibility (B) Sensitivity
SF(HEIGD Semend QBS (P Femanto

(C) Stability (D) Cohesion
SMHIGLD SETEnLD 191q LDTET HeEmenLo

(E) Answer not known
e Qsflwaicrena
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60. A soil has liquid limit of 60% plastic limit of 35% and shrinkage
limit of 20% and it has a natural moisture content of 50%. The
liquidity index of soil is

B erevened 60% Qpdlipe erdvena 35% &p&s erdvenaed 20% wHmib QuihHens
B ojarey 50% Qarar wewranfler B GDluiG

A) 1.5 (B) 1.25

(C) 0.6 (D) 0.4

(E) Answer not known
alenL Gsflwalcrenaw

61. Which one of the following does not depend on the strength of the
signal in remote sensing?
Yereumeuareupmer org  Csrevemeamanamialey mFmsuller  auelaneni
b @erene ?

(A) Altitude (B) Absorption
2 Wb &@@&g},@

(C) Dwell time (D) Energy flux
ufls@b Crrbd SLHOE® LT

(E) Answer not known
en Ggflwueidane
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62.

63.

The new version of total stations measures distance using
ydwu  eaems GLmire evCLegensafles grromerg @ser 2 geilwimed
SerssLILUBS DG

(A) Intermitent signal (B) Carrier waves
@eL LUl L gl eh Caflum emevs6r

(C) Red laser (D) Electromagnetic waves
Seutiy Ceogrr LOIGTETHS AEDESET

(E) Answer not known
adlenL Gsflwalerenaw

Choose the correct statement from the following. In geodetic

observations,
yeltiugiiy ugliy Srdsselle Spsaricupded sfluirear sbmi

(A) Co-eff of refraction varies roughly between 6 to 8
P& &L eTET 6 (PGS 8 UG

(B) Co-eff of refraction is greatest at early morning
ellLpsed G eresr sTaneudled L& oHlsLd

(C) Value of co-eff of refraction diminishes until 4 pm
Sllpsed G eremantien SILIL wrene 4 Wweanfleuamy Ga®nalng)

(D) After 4 pm co-eff of refraction remains constant
rene 4 warflE@l nE Npsd @ erearr Hlanewimerg

(E) Answer not known
alenL Gsflwalcrena

31 398-Civil Engineering
[Turn over



64. A branch of surveying where horizontal and vertical distances are
measured without chain or tape is known as
Qem@sg wHmD HeoLwl gimsams Gesullear dag Gl @erh ersEh
#mGeu Yfleneu @eueumm enpliui

(A) Refraction survey (B) Tacheometry survey
MUCrsager srGeu CLsdlCunrCwlf grCeu

(C) Terrestrial survey (D) Trigonometric levelling
QLgevigfud #rGeu - f&arCol Mg FrGau

(E) Answer not known
alenL Gsflwalcrenaw

65. Phase correction is related with
Phase $igsb ereug) eraaL e QsmijenLwig)?

(A) Chain survey
Fiifled oeredwed

(B) Tacheometric survey
Mg oerailwie

(C) Hydrographic survey
Brfleney emellwied

(D) Triangulation survey
Wp&Careant allgel Hlaned jeredlwicd

(E) Answer not known
alenL Gsflwalerenaw
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66. Which of the following is the correct formula when both angles are
angles of depression in the tangential tacheometry method?
QsmHCsm(@ CLssCurQwlf  wepulley @@ CoremmseEsd  sTpe]
Careamiigertas @)mé@hGLTg Yere(heuameuhmieT erg FHlumer @d b

@& D=— 5  V-Dtana,
tano +tano,

B) D= S ,V=Dtano
tanog —tanaoy

S

(C) D= ,V=Dtana,
tanoy —tanoy

D) D= S ,V=Dtang

tano, +tanoy

(E) Answer not known
adlenL Gsflwalerenay

67. Which of the following is NOT a recognised method for curve setting
In surveying?
Epsarreupiled erg sTCouulrmdled auameney SewLILSHSTET HBRESTTD QUHD

D @ldenae ?

(A) Transit method (B) Tangent method
lg-TeTE L (penm CLgpger (pevm

(C) Graphical method (D) Axis method
Hrrsslilse (pev < EF 60 (pev

(E) Answer not known
alenL Gsflwaicrenaw
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68. Equalising back sight and foresight distances is related with
elimination of error due to
Gerumieney T WOMID (LPETUTTENG! FMThIGmeT FobleneLi(hSgeuCgeLig)
Epsaranibd orhg Wenp B&@sCamlh GgmimyenLwig ?

(A) Non-parallelism of line of sight and axis of telescope
umreneusCar® woHmib CsraCrrssluler amww Fsler @aewTwibHm
HETELD

(B) Index eccentricity
gwbleneowm Genip

(C) Non-parallelism of line of collimation and bubble line
umreneusCam® whmib @GWlp Carhiseter @eaeamrwnHmn Serento

(D) Tilted horizontal axis
Mool vl L oFFH

(E) Answer not known

alenL Gsflwaicrenaw

69. Which of the following is the correct formula for closing errors in
traversing?
YemeupeuameupmIeT 6rg Lpmaliev (piqey Uepsamer Hlevpey CFuieughamen
sflumer @GaSH b ?

(A)

(©)
(E)

e=| (XL)+(ZD) B) e=| (CL)-(ID)

e=| (L)’ -(ZD)* (D) e=| (L)’ +(XD)*

Answer not known
e Qsflwaicrena
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70.

71.

If the side of a regular hexagon is ‘@’, then the area is
mCaramsder @i LEsD ‘@ erafled Siem LFLILaTe

(A) 0.83q2 (B) gaZ
©) ?oﬂ D) ?az

(E) Answer not known
alenL Gsflwalcrenaw

The operation of taking levels along the centre line of any road is
known as

smaneouliler  BHSCHTqamar  CarpgsrdCured  ar(&sLLBHL  Foblane
sas6a(O Uy Cewiapenm eranartlelem ampsslibhdng

(A) Cross-sectional levelling
GNI&E Ceul B swblane jersams Herourl (B Foflerey SeTHans

(B) Profile levelling

Qeuefl ey FwBlene arsms (=) Bereurl (h Fwblane aTsms

(C) Reciprocal levelling
s&p ol aTEMms

(D) Check levelling

Oes swBlne eTEms

(E) Answer not known
sdlenL Gsflwalerenay
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72. Which of the following examples are correct in obstacles to both
chaining and ranging?
Gemeu@pd  eTSgsT (Hsaid  Cgullein  whmb Crepdlm-&@ soLwns

Qouug agl?
(1) Pond
(&HETLD
(11)) River
b0
(111) Building
&L lg L LD
(iv) Hedge
L TEleuefl
(A) () and (iv) only
(1) wHod (1V) LLEIW
(C) (v) only
(1v) b @b
(E) Answer not known

e Qsflwaicrena

398-Civil Engineering
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(B) (i1) and (iii) only
(11) womd (111) wIEHb

(D) (iii) only

(111) @b




73. Which one of the following is not the error due to manipulation and
sighting?
Yemeupeuameupdled erg  NCemerr CLbler jemaflwiedleh esWMERSHL WHMILD
Lmfreney &TenTong FHUBILD Genp iebed ?

(A) Defective orientation
@ampur@erer Crmé@blene

(B) Defective centring
&®DUTHETET enWLiLI(h&GISe)
(C) Movement of board between sights

umfeneud@ @eLule Livamsuller @ussn

(D) Errors of plotting
cuereuFled 2 erar [GanLpsar

(E) Answer not known
en Qg flwuaieane

74. The apparent movement between the cross-hairs and staff reading,
1s known as

GN&E Qapseh (cross-hair) erey Cesrdler seraln@d (staff reading)
@en_Gu o arer GeuetliLemLwmer iy @uSsSD @eueumn AP&sILGE DG

(A) Parallax (B) Collimation error
@\Lmm Cpreuflens WenLp

(C) Refraction error (D) Human error
ellevased GenLp weflg Genip

(E) Answer not known
enL Qg fwuaeieane
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75.

76.

7T.

Fore bearing of line AB is S30°22’W, find the back bearing of line BA

AB erémp e Carlgen warCarmée@ doswarey S30°22°W erafler, BA eremp
Cariiger WerCarmg@d Hangwiane| crelelere]

(A) N 30°22’N (B) N 30°22’ E
(C) N5H9°38® W (D) N 59°38 E
(E) Answer not known

clenL Gsflwaicrenaw

The tolerance limit of COD

discharged in surface water is
Cupuriiy  Brrsraseids  GQeuelCuppritBid  Qgmlbharane

industrial wastewater to be

sPley Bl

Caudulwer o Wreualls Caemeuuier (COD) gy aupibyy

(A) 250 mg/L (B) 20 mg/LL
(C) 25 mg/LL (D) 0.25 mg/L
(E) Answer not known

en Qg flwuaieane

A device which can be used to control gases as well as particulate
pollutants, in the industrial emissions, is known as

Qs mplhaTene
LI&UTL LD s GUUBSs Lwearu@ib &med

o 18lpa|gefled

QUMW && 60 6T

SLHULBSHGUGIL 6T H&ET

ONGINE

(A) cyclone collectors (B) dynamic precipitator
&oreuatl CaaflliLimer F&Heumipbg eIpLitiqeurés)
(C) spray tower (D) fabric filter
Caryrs Gsafliiumer Qe eugsl iy
(E) Answer not known

alenL Gsflwalcrenaw
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78. Smog is a mixture of

79.

Smog @sen swamay

(A)

(©)

(1)

Ozone and smoke (B) Fog and smoke
@Cgmen wHMID Lens epOuet wHHID Lens
Fog and ozone (D) Fire and smoke
ephuafl wHmib eGamer & wHmID Lens

Answer not known
alenL Gsflwaicrena

The sequence of conversion of nitrogeneous matter in aerobic
nitrogen cycle
epLlrnCardpliul L Qur@mer srhm 2 LU L@ BLrmer &WPpHSumed rmib
QsrLir&sl pevm

(A) Protein, NHs, Nitrite, Nitrate
Lysd, NHs, eopleopl, enpl Gy
(B) Protein, Ammonium, Nitrate, Nitrite
Lrsb, SGureflub, enpl Gy, enplenrl
(C) Organic nitrogen, organic acids, nitrite, nitrate
&i enpLlyser, sl e, epleanrl, enbl Cri
(D) Organic nitrogen, organic acid, nitrite
&il enplyser, siflio leid, enpLreanyl
(E) Answer not known

en Qg fwuaidane
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80. The maintenance and running cost of sewerage system is about

of capital cost.
sPley B ewller ugmofiy wHmD Qu&sss Gewe; Csrrmwibns

WP (& Gaaile <& LD.
A)  1.5% to 2% (B) 2% to 2.5%
(C) 2.5% to 3% (D) 3% to 3.5%

(E) Answer not known
adlenL Gsflwalerenaw

81. Match the following:

Qumrmsgis:
A B

(a) Electrostatic precipitators 1. Coarse particles
BlepaoLslenm eSLpLiLIlgeUTEE LI(HSSIHETaHeT

(b) Cyclone separator 2. Fine dust
gpduminiidfliy HIGHT Gél

(c) Wet scrubbers 3. Gas
T gL Teunss QUL

(d) Adsorbers 4. Sulphur dioxide
urtiy rrdysmed FOUM LY Em6 (h

@ (b  ( (d)
(A) 2 1 3
@1 4 2
© 4 1 2
M2 4 1

(E) Answer not known
e Gsflwalerena

W W Wik

398-Civil Engineering 40



Pyramid IAS Academy — Karaikudi

The Best Coaching Centre for Engineers

(6300+ Engineers Placed So Far)
+919486431610, +919952160010
Tentative Answer Key For 2025 TNPSC Combined Technical
Services Examination (Non interview Posts) — Degree standard
(SUBJECT CODE - 398)
Examination Held On 10.8.2025

= PYRAMID IAS ACADEMY

KARAIKUDI

(The Best Coaching Centre for Civil Engineers)

Team Pyramid Heartily Congratulates Our Students for their selection in
Pollution Control Board as Assistant Environmental Engineer through TNPSC-2023 CES Exam

"24+ Selections from our Institute”

VISHNU PRIYA KAYALVIZHIR DHIVYA PRIYA
(23KA048) (23kD0186) (23xD149)
ARUNNIVAS R ABDUL JABBAR MANGESHKARAN K HARIPRIYA S DEVANG TAMILSELVAM T SHANKARANARAYANAN.T
(22kA073) (21KA598) (2|Kcoea) (19KE122) (17xco5s) (19KC081)
TEST BATCH ~
ARUNKUMAR D SIVASANGARI S NANTHA J KEERTHY SATHYA V PRIYAJANANIT KARTHIGA R
. (23kTPOOT) (23KkTP00S) (23KTPO10) (23KTP023) (23kTPO7I) (23kTP138) (231Cn3)

2 INTERVIEW GUIDANCE

RAMASAMY T GOPI GOWTHAMAN P AATHAVAN M SHAMKUMAR V SUDHARSANJ  SURESHSAKKARAVARTHY
A, (24x1004) (24K1008) (24x1010) (24x1018) (24Kx1020) (24x1021) (24k1041) 9,

0 OO pyramid ias academy Karaikudi @@ pyramid_academy ©® 94864 31610, 8524 970 970



82.

watermeter in the house?
Il lggyetar  geTentir

WU L (B &6

Which of the following is provided before the water enters the

pamanit  HOPSHE  (pe

Yemeu(peuameupdled eTg CUMmSSLILIHS DS ?

(A) Stop cock

GLL_ITLI &IT& [ D6HL_LILITE 6UMT6L6Y

(C) Goose neck

Fnevolerd

(E) Answer not known
alenL Gsflwalcrenaw

83. The most common coagulant is

(B) Ferrule
so(lLIITerReD

(D) Bib cock

N0 sré

Wlga|b Qurgeurear 2 LCUTELILHSSLILOIL gasaTGam g LiLmer erg)?

(A) Aluminium Sulphate
Sj@ileiwud FgoGuL

(B) Magnesium sulphate
Qusat&lwid seGuL

(C)  Aluminium Chloride
Sigbflaflubd @Gearmenyl

(D) Bleaching powder
Qefeflm Le|Li

(E) Answer not known
alenL Gsflwalcrena
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84. The design technique adopted in the design of large water supply
networks as an aid to simplify and separate the smaller loops is

Quiin @b eupmEb wmolaadsaie (Networks) sefluiur fdw
sarentl(Loop)sear eraflgnés 9eamuHmLlILHLD 6UiGeUEDLIL H@DIGSHLPED.
(A) Hardy cross method
QDT SFTev (Lpenm
(B) Circle method

QL (Lpenm

(C) Electrical analyser method
Wler L@GLUmiiey (penm

(D) Equivalent pipe method
FLOMET GLPT (LPevD

(E) Answer not known
allenL Gsflwalerenay

85. Aeration of water is done to remove
Beny srHCorL1b QFuieuser epd eTans HoHEHeMD ?

(A) Odour (B) Colour
SITBTHOID B>

(C) Bacterias (D) Hardness
unsle flwméser &g GTSHSETEN LD

(E) Answer not known
en Qg fwuaidane
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86. Rate of filtration in a slow sand filter is in the range of
GopHs Cous wawdd aulgsliguiled, augsl LiiLmb Bher aisbd

(A) 100 to 200 lit/m?%/hr
100-200 lit/mZ%/hr

(B) 200 to 500 lit/m?/hr
200-500 lit/m2/hr

(C) 2000 to 6000 lit/m%/hr
2000-6000 lit/m2/hr

(D) 50 to 80 lit/m?/hr
50-80 lit/m?/hr

(E) Answer not known
alenL Gsflwaicrenaw

87. As compared to higher pH values, the contact period required for
efficient chlorination of lower pH values is

sfsugurer pH wduewu e, @opeaurar pH wdude, HAvdumer
&GarmiCanagen GFliu @b Csr@ smeb

(A) Smaller

Sflug) y N
(B) Larger ) .y
Quilwug)
(C) Same PYRAMID
8:LD é.lm@_l I Sé RIS\QORKﬁSS: [AOFIH)ARIDBWMK Y
(D) Vary depends on dosage
<ereflen (dosage) wdiiewu QUTBHSSS
(E) Answer not known
alenL Gsflwaicrena
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88. Match List I with List IT using the codes given below:

Qummsgis:
List I List II
(Coagulant) (pH of water)
(@ eI 2er&d &) (PH =yeray)
(a) Alum 1. 8.5 and above
<D 8.5 LHHID SBHEG SHHSD
(b) Copperas 2. 6.5t08.5
STLILITGED 6.5 Wz 8.5 auanty
(¢) Chlorinated copperas 3. Non-alkaline water
&CarmflGar_L(h sriugev srrsgerepwnm Hir
(d) Sodium Aluminate 4. 3.5t06.5
Camgwib ieflGart 3.9 s 6.5 auanty

@ (Mm (© (@
A 4 2 3 1
@1 4 3 2
©) 2 1T 4 3
D) 3 1 2 4

(E) Answer not known
clen Ggflweidane

89. The highest desirable level of Fluorides in drinking water is
&g Bfled elmburiLBb odsul s LGearmanyh -6 arey

(A) 1 mg/L
(C) 0.5 mg/L

(E) Answer not known
en Qg flwuaieane
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90. The quality of water constituents are categorized as 1. Suspended

solids 2. Dissolved 1ons and 3. ?
Bfler grb  Spsar_eurm emsliu@gsULl(heterg. 1. CsmhiE SHearolb,
2. serhglerar Werdlmer Csrem e, 3. ?
(A) Metals (B) Minerals
2 Gemasid &afloLb
(C) Bacteria (D) Gases
mlasramiudl il QU

(E) Answer not known
e Qsflwaicrena

91. Lines capacity can be improved significantly using
signalling on sub urban and high density traffic.
Curs@eurss LT5S dlaperer gieman parmisamer Filbsiiwu Ceemalwmer
Héaed
(A) Second distant signal
@rearr_meug Cgmanegny &&ere

(B) Automatic signaling
sralwunidl féeared

(C) Intermediate signaling
@enLtfleney Slgemed

(D) Light Emitting signals
gafl 2 10D Sl&ered

(E) Answer not known
alenL Gsflwalcrenaw
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92. Ruling gradient in hilly regions on railway track is
werelIu@GSHudle o arer @@L urenguller Hleoeurgafle] eurbL] @) gieimED

(A) 11in150to 11in 200

1506 1eadmibg 200Q)e 1 auenty
(B) 1in100to 11in 150

1006 1emibg 150G 1 cuanty
(C) 11n200to11in 250

2006 18 mpg 250Qe 1 cuany

(D) 1in 250to 11n 300
250 & 1 mpg 300@Qe 1 cueany

(E) Answer not known
allenL Gsflwalerenay

93. The main function of break water is to
S shriureler ygmear ClFwedum(

(A) Break the momentum of water by means of wave breaker
S 2L Ulularmed Fflar o bssms @GampLiLg

(B) Produce electricity
e 2 HLSHESTS

(C) Build mole

BhgTD s HLrearssnans

(D) Measure energy of waves
Sjeweudler Hmame jeredl

(E) Answer not known
adlenL Gsflwalerenaw
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94. The size of ballast used on Indian Railways steel sleepers is
@pdu  @ruiceGeuuiedr eroE SThIE slelseier Sp LweaTLHSSLILEID
BleveiL(pggemn shaafler oerey

95.

(A) 25cm (B) 3.5cm
2.5 Qg..8 3.5 Q&.15
(C) 3.8cm (D) 5.1cm
3.8 Qg.18 5.1 Q&..15
(E) Answer not known

e Qsflwaicrena

Wear of rails may be reduced by
o ITliey SeTeWITed @Tuild SETLeUTETERISET 2 @Loug dog Afleg
creleumm GaD&ELILHE DG

(A) Increasing the number of rail joints

@riler @eventiiLjsatern eraTanilémaamu SSlsliiLg)
(B) Decreasing the number of rail joints

@riller @eventliLjsailen craraniléamasamwu GanLiLg)
(C) Using high carbon steel rail

2 WIT STTLET 6Tee@ @ruied (rail) vwerLHsg s
(D) Increasing the spacing of sleepers

FllliLra@ndh@ @anLuld @ea Geuafllenw Slafiiug
(E) Answer not known

en Qg flwuaeieane
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96. As per ICAO, for aerodromes designed for larger aircraft, the
maximum longitudinal gradient for taxiways should not exceed

ICAO gyfeaseiiany, QuNu 6NDTamis@pssTs 6ulgeuemLESLILL L eilomer

Blevownsaid, LrsellCeiulenr Hsur e Berwmear smiley & el
SFHOME @) (HESHILTG.

A 12% (B) 1.0 %

©) 3.0% D) 1.5%

(E) Answer not known
alenL Gsflwalcrenaw

97. The size of the gate position (i.e) loading area depends on
aumie Heew serey (1.e) ghoib LGS asmar QuITnsgdrens

(A) Size of Aircraft
ellrer Hlenevws eray

(B) Minimum turning radius
@OPHS SBIY W7D

(C) Parking configuration
aunser HimsgIlL s LapLiL|

(D) Hangar size
CsMhISTET 2{6T6

(E) Answer not known

allenL Gsflwalerenay
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98

99.

direction of take off

It refers to the rectangular area at the end of runway in the

PbOsas5dld ueild, elwmar CowGombd dHaguild Csdeus eugeild o erar

urliureng) aerliL(BhS g
(A) Landing area
@@ Lyl
(C) Landing direction indicator
@oriEh Samasm i
(E) Answer not known

e Qsflwaicrena

(B) Landing strip

@DriEh Ul

(D) Stopways
Blnggid el

For large airports intended for commercial use, a maximum gradient
of is used.

cuewtles LWeTUT 1gH&Ts euigeiamwsdsiul L. tuflu aflwrear Bleneuwinks@ns s,
Sfsul g smiiay LwerU(hSsLuUOE DS

A 25% B) 1%

(C) 1.5% D) 2 %

(E) Answer not known

e Qsflwaicrena
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100. Using “Slip form Paver”, which of the following pavement 1is

constructed?

“Goedls  Sumih  Cueut”  Qamarh  eThs  u@sWTEar  BELLITMS
SIS D) ?

(A) Dense Graded Bituminous pavement

QLeren SCrl Wi pLlleren BenLLimeng

LoewT HmID Be@ Uigbleneliu(i$Srul L el penL_Lmens

(B) Open graded premix carpet pavement
guer Gy 9Allgen smbul perLLTens
(C) Cement concrete pavement
ACwerr srandlfl peoL_Lmens
(D) Soil and well graded ballast pavement
(E) Answer not known
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101. Match the following :

QUTHSSIS

(a) Hardness 1.
&g G HETEN LD

(b) Durability 2.
Blg&@&b Femenio

(¢) Ductility 3.
B(Wpemal FemenLn

(d) Flakiness index 4.
Sl @allgalld
@ (b (© ()

A1 2 3 4
)3 4 1 2
@©3 1 4 2
D 2 4 1 3

(E)

Answer not known
en Ggflwuaeieeane

102.
SQwer  spsrerllaTmorer  FreeSSHaTSS
QummsSLILIL(HeTarg
(A) expansion joints
dfleunss @evewTiiLsartlcd
(C) warping joints
ErHm gl @eanLiL|sate
(E) Answer not known

adlenL Gsflwalerenay

51

Resistance to weathering
cuTaTlenay 6Tl mLiLy

Shape factor

GUlg Gl Sl

Resistance to abrasion
Cauwinmer oyflLiLy

Adhesive property

19ig 1L} Fetrenio

In cement concrete pavements, tie bars are installed in

@eeiiy  sblbsdr,  @dle

(B) contraction joints
F(H&55 @enantliLsefled

(D) longitudinal joints
Ber aum_(h @enentiiLsaefled
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103. Formula for finding space mean speed in traffic stream is

Cums@eursg  eulffler  (traffic stream) Qeuefl  sgmef  Geusid
sar(HllgLILGHETET ESS TD

@ =28 ® v, =2
2.t "
=1

©) V= 3.6 dn D) V, = B.S dn

2

1=

(E) Answer not known
alenL Gsflwaicrenaw

104. Traffic conflicts that may occur in a rotary inter-section are
cuenerey ghdlliLsafler LB CUTE@GUTSS (PTeTUT(H&EeTTeg)
(A) Crossing and merging

Syréli LHHID Q6TM @) eSS 6
(B) Merging and diverging

e Geandse whpid Wilgse
(C) Crossing and diverging

Syrdlri wHmb GfsHeD

(D) Crossing, merging and diverging
Syréli, garm @aarsse wHnID AMNss560

(E) Answer not known
e Qsflwaicrena
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105. In CBR test the value of CBR is calculated at
CBR Gsrsaarder CBR @it wdliiy Spsareuphled samsdiiu@dng

106.

(A) 2.5 mm penetration only
2.5 OIS earh)poeueded L (HLD
(B) 5.0 mm penetration only
5.0 OIS 2ar(phpeueded L (HLD
(C) 7.5 mm penetration only
7.5 IOWS sar(\meuaded L (R
(D) Both 2.5 mm and 5.0 mm penetrations
2.5 OB wHmbd 5.0 W05 YHw @) 2@ (Heudsaiigid
(E) Answer not known

enL Qg fwuaeieane

Identify the index /number that is not used for defining the shape
factor

agel srrafleow emyuep GQeuwbd Curg Spsar. abs GOWUELH  ere
o LCWTsSLILHSSILLTE

(A) Elongation index (B) Angularity number
Brigliy @M@ Camemr eragor
(C) Flakiness index (D) Group index
Qe sereno @GHuIE & GHUIGH
(E) Answer not known
alenL Gsflwalerenaw
PYRAMID .. . .
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107. Camber of earth road in heavy rain fall area is
<Slsors wep CuLyb L@GHulled o érer WwemamTToLTar FTaneuder oWl
o WiTEH @eueuerey @ m&s Geuar(Hb

(A) 1in25 (B) 1in 33
25 &@& 1 33 & 1
(C) 1in 40 (D) 1in 50
40 & 1 50 &@ 1

(E) Answer not known
adlenL Gsflwalerenaw

108. If stopping sight distance is 90 m, find the value of Head light sight
distance and intermediate sight distance?
grened auigeianolibed, Hlpds umiewe gy 90 WL LT, Qapl el umieeu
ST wHmIb @l Hlene LmTeaney GIyb SlwieubHenm searrLHluie b

(A) 60 m and 120 m (B) 80 m and 140 m
60 W5 wHmId 120 S 80 1S wHmIb 140 1S

(C) 90 m and 180 m (D) 90 m and 240 m
90 1§ wHmIb 180 1§ 90 1§ wHmId 240 8

(E) Answer not known
alenL Gsflwaicrenaw

109. Type of survey used to collect the data related to communication,
conditions of industries and commerce
saeued CarLry, Gsmfldsedr wHmb eursssd Csriiurar grames Cssflss
LweTu(Bb sarsbs®m e alams

(A) Social survey (B) Territorial survey
FPFH 16| Grrpdlwu iy

(C) Functional survey (D) Vital survey
Caweum’(H <yuie] WU ey

(E) Answer not known
e Qsflwaicrena
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110. The term planning standard is to fix the ———— for each use of
certain population
GSOUAL L bésear Qgranssstes ———— o LwerunligH@ i dsiieuCs
SO srBleneowim@id

(A) Maximum area (B) Minimum area
SFlsul s LG GSODHSULE LGS

(C) Gross density (D) Net density
QIsEE L TGS Blay o|LTgg

(E) Answer not known
e Qsflwaicrena

111. The living, room, bed room and dinning should not less than
m distance in one side
@M eiliged QuTgy Sep, uOSoswen WHmID FTUUTLH Sepuild 6

L&aSH D @Gmphsgs —— S b @més Couar(Hib

(A 1.5m (B) 1.8 m
1.5.8 1.8 8

©) 22m D) 2.4 m
2.2 15 2. 415

(E) Answer not known
adlenL Gsflwalerenay

112. Minimum width of stairway of Low rise residential building
G@nHs 2 wrh Qarar. AHSEGWLrg GGuilmuLs &L Ligssl (Hserter
@mg)(rj,g,ul'_& 9D &HVLD

A 1m B) 1.2m
118 1.2 8

(C) 1.1m D) 1.5m
1.1 18 1.5 18

(E) Answer not known
alenL Gsflwalerenaw
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113. Sound energy converting into other form of energy is known as

@6 g&Fwinerg LHEDT, F&HLTE LIHICIMS

(A) Absorption

2 ISl r'rg,ei)

(C) Foci
GRI:Y

(E) Answer not known
adlenL Gsflwalerenay

114. King closers are related to
Yemeupouameupmier  Sm@GEGeona
Qam_yeLwg|
(A) Doors and windows

5SS LOHMILD SDEITETEVHET
(C) Queen post truss
<78l gl [ 2 STd

(E) Answer not known
en Qg flwuaieane

(B) Echoes
T @adlsHen
(D) Reverberation
WrHél

ereoTm GO (Heur

(King closer) eretiug)  ersaL e

(B) King post truss
gme Snl_(h 2 SSTib

(D) Brick Masonry

Ogmige &L_(hrerid

115. Carbon content in low carbon steel is upto
GBS STTUET 6Veadld) STTLGT 2 TeTL &8 DeTe| HHHULFOTS

D(SLD
A) 0.15%
(C) 0.05%

(E) Answer not known
en Ggflwueidane
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116.

117.

118.

The Triangular shaped masonry work provided at the ends of a

sloped roof is termed as
smleumer gmanyuiler @mnHuled Carhssiubbn WPsECasTam eliqel L (HLomer

Cauanew —————— eram SnWP&&LIL[HE D)

(A) Buttress (B) Freeze
D NGEHTED PL&S

(C) Gable (D) Reveals
WsH QeualiL(ES

(E) Answer not known
e Qsflwaicrena

The most commonly used bond for all wall thickness and the
strongest bond 1s

SMATEF FoUT Slqloa)s@&b, Wse b Gumgers LwearUOESSLILBL Weneamriiy
LHMID WSa|D cugelTer WeameaiiL] 6Tg)?

(A) English bond (B) Header bond

QY iidle GenamriiL SHOUTSGL YepenTiiL]
(C) Stretcher bond (D) Facing bond

Bareumd @l WenentiiLy s Senanriiy

(E) Answer not known
en Ggflwueidane

The suitable grades of concrete for the prestressed concrete works is

prestressed sparars swme CoumasErsE SEGHUTRT STams SHST®ISE
HOMGU 6T ?

(A) lower than Muyo (B) Higher than M4

Muo 65 @@DTa STaImS Muo 55 s sreuams
(C) Lower than Mis (D) Lower than Mso

Mis5 6@ @@peunen sreums Maso 6 @@peuTear Sreims

(E) Answer not known
allenL Gsflwalerenay
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119. Filling ability and passing ability are the important characteristics

Blyiigd  Sper whmib sLbg Csdaud Hoer, eThg SHETETUNGT (& 6THeL6TSET

of
BB ?
(A) Self compacting concrete

FU-S(PSHSLILIL L SHESTEN]

(B) Self-curing concrete
&W—Gatlepl L sHETanty

(C) High performance concrete
o Wit Qewddper sHsTany

(D) Sulphur infiltrated concrete
sbHSSD 2arh(Hedllw sHETEy

(E) Answer not known

en Qg flwuaieane

120.

By proper proportioning and complete

mixing of ingredients in

concrete, which can be reduced

shareoruiled gfllurer Nflsrssmyssmabd
GHEMES (LPlgU|Ld ?
(A) Segregation
19flE e
(C) Pumping
2 b3IHe
(E) Answer not known

adlenL Gsflwalerenay

398-Civil Engineering
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(B) Bleeding
GeuaflCuimed

(D) Spreading
LITe|Se
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121. Bleeding of concrete leads to which of the following?
sharanyuiled(hhgl semantt Gflbg eumeusTd emaheuameuhdled 6rgl HL&@Lb ?

(1) Drying up of concrete surface
shameany COHUTLIL 2 TS

(11) Formation of pores inside
sHareny 2 dTGar FMETSHET 2 (heUMEHSH6

(111) Segregation of aggregate
sharenyuller QummLlser Giflge

(iv) Decrease in strength

sharenruiler auelend G mged

(A) (@) only (B) (1) and (11)

(1) wr@EWb (1) wHoid (1) LLEW
(C) () and (111) (D) (1) and (1v)

(1) wHmib (111) wLEL (11) wHmid (1v) wL b

(E) Answer not known
adlenL Gsflwalerenaw
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122. Find out the correct statement: admixtures are added to concrete:
Epsaam_eupder sflurar gmpan CsibOsH: SOMEUEMET SHSTEM)E@EHL 6
sOLLS TR 48 sHamanyuller

(1) Increase the strength
ausllanenw iHlsiflEEh
(2) Reduce heat of hydration
ECrhmsHer Cung ghu@b QeiliLsms GHamneELD
(3) Delay the setting time
Qoe Cprsems sTosLLESSID
(4) Reduce the water — cement ratio
Bir-ueng wearenilen Hfssms @amméELD
(A) (1) and (2) (B) (2) and (3)

(1) wpmib (2)
(C) (3)and (4)
(3) wpmid (4)

(E) Answer not known
e Qsflwaicrena

123.
height of more than
Wfssiueuams Sh&s, smeardfli

(2) wpmid (3)
(D) (2) and (4)
(2) wpmid (4)

To prevent segregation, the concrete should not be thrown from a

2 wrgslhE CGoeors Qb

CurL&amLmg.

A ¥m
Y% 15

C) 156m
1.5 8

(E) Answer not known
e Qsflwaicrena
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124. The term earthware is used for clay products burnt at

LD GBOT LI ITGB0T L% & 6T GTeITLIG
Qeutiubleneouiled s{Heug)

(A) High temperature
<8le Ceuliubleneoulliey

(C) Low temperature
G@mhs Ceuliubleneudle

(E) Answer not known
adlenL Gsflwalerenaw

125.
solWler  sHETEIF
DG LD.
(A) 40-75mm

(C) 10-20mm

(E) Answer not known
adlenL Gsflwalerenay

126. ‘Dolomite’ 1s

‘CLrmeoenwl eremug)

(A) Sedimentary rock

Lilg @il Limenm

(C) Igneous rock
SI&TH LITEnm

(E) Answer not known
alenL Gsflwalcrena

‘ S 61

6] LD 6T GHTITEL

e Qumpener  SpserTL

(B) Medium temperature
Wgwrer Geiliublenaudle

(D) Sun light
&Ml eafluded

The size of coarse aggregates for plain cement concrete works is
Couamavs @msé @

syhprLrer  sodludler  ojeTey

(B) 20 —40 mm

(D) 4.75-10 mm

(B) Metamorphic rock
2 (HOTHO LITEDD

(D) Hard rock

Slg el LIMTeh D
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127. Which of the following stone is best suitable for construction of piers
and abutments of a railway bridge.
EpsQamhissliLL_HeTer eThs sH&eT Tuled LTSI DES STERT WHMILD DemewTiiL
sallf sL_(hurasdnseE o LCurswordpg.

(A) Granite (B) Sand stone
Syrenes LOGHT (D & 6D

(C) Limestone (D) Quartzite
FGBOTEOTTLOL| H6L GUTTengL_

(E) Answer not known
alenL Gsflwalcrenaw

128. Which chemical composition 1s mainly responsible for 7 days
strength and hardness in hydrolysis?
B QeuaflCuppadler erps Ceaududwed QummeT erp Bl safled cualening semento
LHNILD SlgaTsSeTenld el WOEa|b 2 sa|flng.
(A) Dicalcium Silicate

ML &TOH Wb HNCsHL

(B) Tricalcium silicate
L ey smdlwid SedCaL_

(C) Tricalcium aluminate

ey smedudld iailCert-

(D) Tetra calcium aluminoferrite
QLigm srdfwd eslGarm Gueny

(E) Answer not known
adlenL Gsflwalerenaw
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129. A good brick should not absorb water by weight more than?

130.

131.

B ClFm&sD erarLgl eTenL udld

2 HEh&E dnl Mg

A 10%
©) 25%
(E) Answer not known

en Qg fwuaieane

A king closer is
ePQ Sl gl CFBRISET GTerLIg)

(A)  Full Brick
WP Qemsd
s 1. .
(C) Longitudinally B brick
P N
BerC@eul (b 9 Q&mige
(E) Answer not known

en Qg fwuaeieeane

sgellgsdn@E G semantany

(B) 20 %
(D) 30 %

(B) % brick

— QERIs6®d

(D) Crosswise % brick

GIWEIGIALIMG % OFmis6

The diameter of Kernel of a circular section is

@ el L Geul (U u@duler 2 drars cdlL b (Kernel)

A d/2
(C) d/4
(E) Answer not known

en Ggflwueidane

B) d/3
(D) d/v2 <
PYRAMID
I A S‘ ’ACADE‘M‘Y
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132. Maximum shear stress theory was associated with
SFlsul s sns@l Quwurss gense] Camum@h wmpLer ST TLenLwg) ?

(A) St. Venant

Qaulles_ GleueTedrt_

(C) Rankine
Grrid e

(E) Answer not known
e Qsflwaicrena

(B) Mohr

Guomir

(D) Tresca

L_Crevsam

133. The radius of gyration of a circular column of diameter d is

‘d’ AL QaraL qqp eul L grenflem spHsl <yyid

A) d/4
C) d%/4

(E) Answer not known
en Qg flwuaieane

(B) d/2
(D) d%/16

134. The brick chimney is stable if the resultant thrust lies within the

middle

em Osmsd yasuGursd Hloowrs QmuusHE@E g Cgm@EuweT

SaT@henLd B(h6uTs

(A) One third

epabled eqp Limidled

(C) Half
urdludled

(E) Answer not known
alenL Gsflwalcrena
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allpGauesr(Hib.

(B) Two- third
@\rerTiq L eLpeTmTeSled
(D) Either of (A) and (B)
(A) siveg (B)



135. In a state of uni axial stress, the maximum shear stress is equal to
QRUESH sm56| Hlanawulled QLB BMISGEHSSMEH6 TS

(A) Half of uniaxial stress

QRUEHS sl LIS

(B) Equal to uniaxial stress
RIEES FMEH6|&H @ FLOD

(C) 1.5 times uniaxial stress
RUssssMmae| Gurearm 1.5 L kg,
(D) 2 times uniaxial stress
QRUIESES sns56e| CUTaTn @(HLOL IS

(E) Answer not known
enL Qg fwuaeieane

136. A shaft revolving at r.p.m. transmitted torque (T) in kg.m. The
power developed is

@, s r.p.m. & sHndog. g wnsoms (T) s ssdps (kg.m.) ealed
54 2 (heurssid

(A) 2r NT KW (B) 2r NT KW
120 60
©) 2”31(\)7 T gw (D) 27 NT

(E) Answer not known
e Qsflwaicrena
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137. The point of contra flexure occurs only in
SpsarLeupmer erdledr pramur@seiar (point of contra flexure) vyerefl

Bapélng

(A) Overhanging beams (B) Cantilever beams
QamRsd 6l L kiser QBHBiens 6L L BigeT

(C) Simply supported beams (D) Both (B) and (C)
Fngmyent 6iL L kigar (B) womind (C) @reawr@id

(E) Answer not known
e Qsflwaicrena

138. The maximum slope In a simply supported beam subjected to a
uniformly distributed load of intensity ‘w’/m is . EI 1s
constant throughout.

e ‘Wim goppiul L ‘L Sargperter ereflgmen gri@amswdrer el L&l
Fghu@b dsul e efey earar? Ermear euamar 2 midl (EI) erans Qamers.

(A) WL'/48EI (B) WL?/48EI
(C) WL?/24EI (D) WL*/24EI

(E) Answer not known
alenL Gsflwaicrenaw

139. The relation between maximum stress (o) offered by a section,
moment of resistance (M) and section modulus (Z) is given by
e Gferd (section) eupmstiu@D @dsuls @issd (0) eaditnQar
smand (M) wpmb 9fley (section) wrRae duabmés GeLCuuwrer

Qg mLiTL.
A M=0c+Z B) MxZ=o0
C) M=0oxZ D) M+Z=0

(E) Answer not known
enL Qg fwuaeieane
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140.

141.

If the section modulus of a beam decreases then the bending stress

will

Q@ ML gSler Qeul HPss GSLD GHMDBESTD, CUMET SNEH6

(A) Increase
Fa(HD
(C) Remains the same
xCr wrdflure @ m&@LD
(E) Answer not known

en Qg flwuaieane

(B) Decrease
G@DUD

(D) Zero
LpSOUILDIT@&LD

The ratio of ultimate stress to the working stress is
@nd Qo smsalh@Eb, Ceume smsailhEb o dtar aldlgsder GlLwim

GTGOTEIT ?

(A) Factor of safety
LMGISTLIL| STiyewt]

(C) Modulus of Elasticity
QBSp&FE Geanrasd

(E) Answer not known

clenL Gsflwaicrenaw

67

(B) Modulus of rigidity

BMI&E&ES (&ETELD

(D) Young’s modulus

WMl 6l @GUNGSLD
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142. When a solid shaft is subjected to torsion, the shear stress
introduced in the shaft at it centre is
QMm S saErh PnIsE alanss@ Wl QaTareriiulLTd®, DS amger nsHulled
2 (Heum@ Gleul(H S(PSHD

(A) Maximum (B) Minimum
LOlengwimeng GS®DEUTETG)

(C) Average (D) Zero
srmatlunerg LpspelwiLh

(E) Answer not known
alenL Gsflwalcrenaw

143. A composite bar made up of steel and brass in heated up. The stress
developed in steel and brass will be
Too@ WHmb  Ussamerulearme Galwii L @m mUi@® 2 Corsliul
GHUOSSLILHS DG, 6Ta@ LHMID 9SsmeTuled 2 (Heum@Gh SHa]
(A) Compressive and tensile
DAPSSD HYID Gpriy
(B) Compressive and bending
SI(PSSLD HMID CUEETE
(C) Tensile and bending
@ UL wHmID eumeTey

(D) Tensile and Compressive
QUi wHYID SAPESD

(E) Answer not known
adlenL Gsflwalerenay
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144. The ratio of change in volume to original volume is called as
L@LWLIHDSH DG, Cbrds LiHLa&@§h 2 6rer &g

145.

146.

(A) Axial strain
SNF&S Sl

(C) Volumetric strain
u@ws Slfly

(E) Answer not known
e Qsflwaicrena

(B) Shear strain
BOiEGS Sy

(D) Lateral strain
ussaIm_(hg Sl

For most materials, true stress-strain curves are
practically the same in tension and compression.
Qewdeepulildr, —————— QuTmBLEERES sTuner samsal-F L eumare|serT,

@(Ws55& LHMID QMISsD YHwedHde earnreaGel @) HEELD.

(A) Orthotrophic
Qer@Gsg dHengami (LeTenio)

(C) Brittle
eraflled Cpmmimkis,

(E) Answer not known
alenL Gsflwaicrenaw

(B) Composite

Sal_L_enLDoLY

(D) Ductile
Beir

The ratio between direct stress to volumetric strain is known as
Cory <i(pss5H D@0, sarail (B HiyseEn 2 der ldsb

(A) Young’s modulus

Wil @GG?STGSLD

(C) Shear modulus

Qe (h @ewrasbd

(E) Answer not known
alenL Gsflwalerenaw

69

(B) Bulk modulus
QOTEs GHMTHID

(D) Modulus of rigidity
el @eursibd
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147. Section modulus for Hollow circular section is

GPTU el Gilelpsrear LG wrhHowd ——— HE&Lb.
z (D* -d* z (D*-d*
@ Z|Z-c ® Z|2 -2
64 D 32 D
n ( D?* - d* r (D*-d?
© —|—F D) —| =——
64 D 32 D

(E) Answer not known
alenL Gsflwaicrenaw

148. Limiting values of Poisson’s ratio are
urigner elldlssdler eurbLblaney WFILIL|EET eTemmen ?

(A) Oto+0.5 (B) 0to-0.5

(C) 1to+0.5 (D) -1to+ 0.5

(E) Answer not known
alenL Gsflwaicrenaw
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149. Ultimate strength of a steel bar is
Too@ UL anLuller @midl auelento ereiriig

(A)

(B)

Load at failure point

Initial cross Sectional area
Carévedl Yerafludled erenL

< 7L Ceul (B uyLiy

Load at failure point

Final Cross Sectional area
Comevall Lyaratludled eremi

Snd e b Ly

(©)

Maximum load

Initial Cross Sectional area
S WITET 6TeHL_

< 7L Ceul (B uyLiy

150.

D)

()

Maximum load

Final Cross Sectional area
S WITET 6TeHL_

Sng e @ Ly

Answer not known
en Qg fwuaeieeane

For a rectangular section the ratio of maximum shear stress to the
average shear stress is
@ Ceciaus WMaler sl s pnsss sosalhs@Gh gar syrafl pmsss
sansallDa@h 2 drer alldlgn

(A)
(©)
(E)

2
1.25

Answer not known
e Qsflwaicrena

71

(B) 1.5

D) 1.75
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151. The pressure exerted by a retaining wall on the retained earth is

called as a ?

QM STHIEG &HeUT STeT g;nréjaﬁl Blp@b  warenllenr Wg Ceqsgid <i(PSSLD

crenarGleuatn emp&sLILIHE DS ?

(A) Active earth pressure
Qewur () 6T |(WPSSD

(B) Passive earth pressure
QeuHD 6T S|(LPSHD

(C) Eccentricity of the retaining wall
SMMI& &euflem enwill I9pLp&S)

(D) Centre of gravity of retaining wall

SMBI& &eurflem il enwilbd

(E) Answer not known
en Qg flwuaieane

152. The shock absorbers in earthquake resisting building is called
HlopHéssms Tdlis@h L LGl o drer dlitey 2 MEpsbd smell ereucumm)

D PSSLILIHS DS ?
(A) Base isolator

<A gzer saflenoliupsE
(C) Cross braces

GnsS Wiy

(E) Answer not known
enL Qg fwuaeidane

398-Civil Engineering
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(B) Mass damper
Qupbdlrer enflLiLimer

(D) Flexible pipes
Qpdlpeurer @il



153.

Plastic section modulus of a rectangular beam of breadth ‘6’ and
depth ‘d’ is given by
Beregirsden s b’ eafld < ‘d’ aaller ogar QpSHpss Garsd

154.

%@LD.
bd?> bd?
A) — B) -
A) 1 (B) 5
bd?> bd?
0 — D) —
(C) T (D) 3

(E) Answer not known
e Qsflwaicrena

In plastic analysis, what is the expression to find the number of
independent mechanisms, if

QBN Lgumiedd, srrunm Qukisamwbiily sarLmujbd Geusflliumk wrenel ?
LOHM|LD

N = Number of independent mechanisms

N = Quisemwliy aaraiésams

n = Number of possible hinges

n = srsdwnrear SOEET oTemanilsams

T =Degree of redundancy

T = opyb Hloe erey

A N=n-T B) N=n+T

C) N=n=+T D) N=nxT

(E) Answer not known
alenL Gsflwalcrenaw
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155. Shape factor for diamond section
6 allgel GNIdHE Cleuliq6T Gllg 6l STyewt

(A)
(©)
()

1.5
2.346

Answer not known
allenL Gsflwalerenay

(B) 2.0

(D) 1.697

156. The influence line for statically indeterminate, the BM and SF is in

the shape of
o mHuHy  sLLeblLseld, eumerey (POEHD  LHMIL  Ceul(Hellensg

@ emeusaier o Hs55 CaHTLIg6m 6llg D

(A) Straight line
CrrGasm(h

(C) Curvelinear
auanera| Gsm)

(E) Answer not known

alenL Gsflwalcrenaw

(B) Inclined line
gmipbs Cam()

(D) Triangle

Wp5CsmemTid

157. The strength of a column depends on which of the following factors.

@ grefler (column) eedevw Wereumbd srrafsaiey s QUIMISS
S{ELOWLD.

(A)

End conditions
Qg Blubseerse

(B) Slenderness ratio
Gevedlw afdlgbd
(C) Both (A) and (B)
(A) wppiw (B) @rem@io
(D) Shear force
Qeul () #55)
(E) Answer not known
alenL Gsflwaicrenaw
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158. Slenderness ratio of a long column 1is

Berworear granfler Godedlw elflgb ererug

(A) Area of cross section divided by radius of gyration
Qeul (1 u@duldler LFliewL &PHE WTSMS UGHSSTL SlanL LiLg)

(B) Area of cross section divided by least radius of gyration
Qeul (1 u@duller LFlidL GODHSULF &FPHE YTEDS UGHSSTED

lenLLiLg)

(C) Radius of gyration divided by area of cross section
&pH&l Y rsans deul Hl LiGdluder LFiuTd eu@&ss HenL LiLig)

(D) Length of column divided by least radius of gyration
grentler Barseans GoDHSLLF FPHE Y TESTO uGHES SlepLLiLg

(E) Answer not known
e Qsflwaicrena

159. In bridge construction, especially in rail road bridges, the more

frequently used arch is
ureb  sl(hwrasdled  @oluuns
o LCWTsLILHSGID 6Yéd euameTa| 6T

(A) Semi circular arch
ST UL 1b eNdeiamera]

(C) Three hinged arch
e e eleveuaneTay

(E) Answer not known
e Qsflwaicrena

75

@ruiled  umengs UNEBRISEHTD  AHED

(B) Two hinged arch

@rearrh S aflereuaneray

(D) Both (B) and (C)

(B) womid (C) @yer@) b

398-Civil Engineering

[Turn over



160. For a two hinged arch, if one of the supports settles down vertically,
then the horizontal thrust

Qm  @rem®h  Gpd  eaumareller UGS SRS GSgiHlenudle
S(W5HHbCUMg el L ellens 2 hgise

(A) Isincreased (B) Is decreased
AT G UD
(C) Remains unchanged (D) Both (A) and (B)

<UL Cuw wrHplldernd @méeh  (A) whow (B) @rear@m

(E) Answer not known
adlenL Gsflwalerenay

161. The cable resists external loads by

slleuL b Geuafl allenaulener epd SHSS DG

(A) Tension (B) Compression
Suuy DAPESD

(C) Bending (D) Shear
QUGS ED IEIC

(E) Answer not known
alenL Gsflwalerenaw
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162.

163.

What is the horizontal thrust in a symmetric parabolic two-hinged
arch of span 'L' and central line 'y’ subjected to a uniformly

distributed load of Intensity 'w' per unit length over its entire span.
F0&ET Lreuemerw @)h-adlere® euemere] Berd 'L'opmid ewws Csm
'Y Qe m walll fasdhe <isar i @eLQeeflugid 'w' Selysden

Errer aNFCLITE senwéE oL Ll L Gurg o ¢mer Sl L 2 B0 eTeme ?

2
(A) wL (B) wlL”
4y 8y
I? wl?
(®) 12, (D) 16y

(E) Answer not known
en Qg flwuaieane

Shear equations are used to analyse, which of the following?
udlitey gwearurhisear Spsam erdd LweatUOSSIILH S DS 2

(A) Fixed beam
o miFlwimer Sib

(B) Continuous beam
Qg rirsflwumer Sib

(C) Symmetrical portal frames

F&EET CUMTL HlIGTLbaET

(D) Unsymmetrical portal frames
sw&Eynm CuTTLed LlICTD&ET

(E) Answer not known

cllen Qgflwalerene
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164. What are the distribution factors of the spans BA and BC at the
middle joint ‘B’ of a two span continuous beam ABC of equal spans?
Supports A and C are simply supported. The beam has uniform EI.
BA wpmgib BC @er @ranr® Qsriiefluner ABC @er wsdw sl @ ‘B’ @e

Lyeued srpafser eramar? A wpmid C w HiCw  ergryeer sbULL, sHoD ErTer

El o érerg.
(A) 0.5and0.5 (B) 1and 1

0.5 opmd 0.5 1 wpmip 1
(C) 2and?2 (D) 0.6 and 0.4

2 opmid 2 0.6 wpmd 0.4

(E) Answer not known
alenL Gsflwaicrenaw

165. The ratio of the stiffness of the beam at the near end when the far
end is hinged to the stiffness of the beam at the near end when the
far end is fixed is
Qarevevey @ever & Weariyssearenn ooLw 2 FSHrsder  LssS)
peanlder clewpliLis semanw&E@Gh Osrenewe] weaer 2 mdll  GevenTliLg
ST 2 LW 2 Slrsdlen LEESE (Wpavaruller ellanpliLg STEEGLD 2 6Ter

Ndlgomearg)
1 3
@& 5 B)
4
€ 1 D) 3

(E) Answer not known
e Qsflwaicrena
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166. The middle layer of the cross section of a flexural beam remains in

167.

elastic stage and this layer is known as
cuenereill_ L sSler Qaul_ (Hpssdd, BHOEE OB Blaowrs @ mbsme,
Sigpem G G .

(A) Weak core (B) Hard core
B&dlb&S nLOWID &1qG@TLOTET GLOUILD
(C) Plastic core (D) Elastic core
Qpdl (b enwwid et mesr Gamer enowild

(E) Answer not known
e Qsflwaicrena

What are the basic unknowns in displacement method of structural
Analysis?
slLenbliy uglumieler @LOCuuTEsd  wpevpudled  SjqliLiepLwns
QasMwrsg.

(A) dJoint displacements

epL(hseT @ LGLwiTEs

(B) Redundants

GH@OOUTLTST FL_L_BISCT
(C) Shear force and bending moment
Ceul(h elleng HMID eueer Sl(HLILeLD
(D) Support reactions

&bULD 6Tl Tellenenr

(E) Answer not known
alenL Gsflwalcrenaw
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168. Flexibility matrix is also known as

Apdlpaisserend anilECaraneiaml @IITNEED DMLPSESHEOMLD

(B) Stiffness Method
pepeilempliy (peD

(A) Displacement Method
@Luuwrss (pev

(C) Compatibility Method
QUTBHHSEFIG U (LPEOD

(E) Answer not known
e Qsflwaicrena

(D) Equilibrium Method
goplene (wpenm

169. The Degree of Indeterminacy of the propped cantilever is
@@ LB Qerhssliul L srengadem e curbuby Hlend i6mey eremLig

(A) Zero
LpgeRI LD

(C) One
¢RI

(E) Answer not known
e Qsflwaicrena

(B) Two
Qe

(D) Three
et

170. Fixing Moments of a fixed beam carrying a gradually varying load
from zero at one end to 'w' per unit length at the other is

@@ Hlevewrar Y, e paaruie LsmellusHalmbgib, wopamanuie 'w' um
el Sersdb@b uUgliugurs bImb UEpme &o&EGD Curg, Siger
SolAG &I QOMDETL 6T eTEmaelTs: @) (hdELD.

—wl? —wl?
A we
&) 12 8
©) —wl? —wl?
10 ~ 18

(E) Answer not known
alenL Gsflwaicrenaw
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(B) —wl® —wl?
16~ 12
D) —wl? —wl?
30 ° 20

SMART WORK INSTEAD OF HARD WORK
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171. When shear buckling of web is likely to take place in the design of
steel beam, as per IS 800-2007 1s?

d = depth of web
t, = Thickness of web

250
€= |[—
\ /5
f, = yield strength of steel.

IS 800-2007 @MuSiiqerilg, 6@ euigauamwbliled Qeul () w&sen eriiGumg
UL GUTUIL|6TETg) ?

d = QeutiQesr <,pid
t, =Q@euiber sigLoe

e= fzfﬁ (QumpeT gribg Sryenfl)
Y

fy =evedler @ueilas aialeo

(A) i>96€ (B) ti>69e
©) ti>67e D) ti>1o-5e

(E) Answer not known
en Qg flwuaieane
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172. As per IS 800-2007, allowable Maximum vertical deflection of gantry
girder with manually operated cranes is

IS 800-2007 @Muii ey, eswrd @ussiu@b SHCrasEpLeT g
sar_fl sr_fer oHasul’ s Se@dssiiul L ani@sg eleosed DG LD.

(A) Span/1000
@ e Qeuaf/1000

(C) Span/400
@ e Qeuafl/400

(E) Answer not known
en Qg flwuaieane

(B) Span/750
@ Qeuafl/750

(D) Span/500
@ e Qeuafl/500

173. For a circular Tank with flexible base having a capacity of 4,00,000
Litres, the thickness of a 4 m high wall is

4 18 2wy g Qarewr 4,00,000 &L Fié Csmererarey 2 arer, GQpdlpeurer
SlgLiLesd Caream el L eugeu Bigsmhi@Gh Qsmiguier seur Serob

(A) 150 mm
150 A
(C) 170 mm
170 A8

(E) Answer not known
adlenL Gsflwalerenay

(B) 160 mm
160 A

(D) 180 mm
180 a5

398-Civil Engineering
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174. Intermediate vertical stiffness is plate girders are provided to

s 253158 Qe flewew  Qemi@ss  ellenpliLimeTser
QUPBISLILI(H&leTmen.

(A) Increase the bearing strength of the web
2 5417 cueneuller i@ eudlenweaw HHsMEs

(B) Prevent local buckling of the flange
2 537 auemeuiler auameaTemals &H &S

(C) Prevent local buckling of the web

2 37 cuanauller 2 GTeehiT euaETEneUS H([H&HS

(D) Increase the moment capacity of the girder
sL(h 2 sdlrsdlen sewrd FHpamer HlsMss

(E) Answer not known
adlenL Gsflwalerenay

175. Pick out the Reinforced concrete members may be subjected to
torsion with bending and shear is
aumadgh  smard  wHmbd  GQeal(Ler (shear) eawpnése (torsion)
2 LURSSUBHL eyl LUl L srendlfl  GQubuiey (members) s@pées,
T(HSZISTL(h (&6T) (.

(A) Canopy beams (B) Curved girders
NsTes shHenmaHeT QUGS HITLTSHET
(C) Both (A) and (B) (D) Columns
(A) wppd (B) @ranGid gramsen

(E) Answer not known
enL Qg fwuaeieane
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176. In a Cantilever retaining wall of height 'A' the horizontal pressure
of earth will act at a distance of
@M Garhrms foobnsgésaufar (cantilever retaining wall) e wyn 'A'
6TeoT5 O & TEBTL_ITED, &ge'b‘rlﬁgj LU Oarer@pd  Cbrss usseurl ()  waranfler

(PSS lleng eThg 2 WTEH HlaneClameT(enid

(A)

(h/3) from the top

saufler Cualmpbg (h/3) eremm 2 wysHed

(B)

(h/3) from the bottom

geuflar QB (h/3) erap 2 wysSd

(©)

D)

()

177.

(h/2) from the top

gaufler Cualmpg (A/2) e 2 wysded

(h/4) from the base

seuflar gl Qmma (h/4) erarp Hleavaudd

Answer not known
adlenL Gsflwalerenay

and Buckling class 'd' is

As per IS 800 : 2007 Imperfection factor () for Buckling class 'a'

IS 800 : 2007 @S gerg, L&l au@gliy 'a’ wHmb 'b' ssrear oo
Syewtl <G D.

(A)

0.49 and 0.76
0.49 wpmib 0.76

(©)

0.21 and 0.34
0.21 wpmio 0.34

()

Answer not known
sdlenL Gsflwalerenay
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(B) 0.39 and 0.56
0.39 womib 0.56

(D) 0.11 and 0.23
0.11 whmib 0.23




178.

179.

180.

In rivetted construction, the minimum width of lacing bar shall be

times the nominal diameter rivet.
MEeu s (wrarsdld, Coflm uliquiear Gopbsuls s Moeuliqer

Cuwrerey Sl Gdler L@ @mss Ceua(pib.
Aa) 2 (B) 3
€ 1.5 (D) 2.5

(E) Answer not known
adlenL Gsflwalerenaw

Maximum spacing (Centre-to-centre) of longitudinal bars in columns
along the periphery of the column is

@ grewled CeualFandler GpHHaD SewaEsiLpD Berliimmhi@ sbilserter
sl s @l Gleuef

(A) 250 mm (B) 300 mm
250 9.8 300 9.5
(C) 350 mm (D) 450 mm
350 .18 450 1515

(E) Answer not known
enL Qg fwuaeidane

As per IS 800-2007, the minimum size of fillet weld should be
©).Qg. 800-2007 Ly efevenerts uppeneuLiGer GMDHSLIL & 26Tey

(A) 1mm (B) 2 mm
1 .8.8 2 8.8
(C) 3mm D) 4 mm
3 8.8 4 8.8

(E) Answer not known
e Qsflwaicrena
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181. Torsion factor (or) rotation constant for circular section is
aul L Gfleller sense| Cedey srrenfl (=) &pHdl wrHledl ererLg

2ABLD.
A) J' = zaD*/32 B) J' = zD* /64
(C) J' =7aD*/16 D) J' = zD* /8

(E) Answer not known
en Ggflwuaideane

182. Rivet value 1s
M@eul i ererLg

(A) Shear strength

Geul_(h euedlenio

(B) Bearing strength

SMBIGD euadlento

(C) 'Tensile strength
@) p auadlenwo

(D) Minimum of shear strength and bearing strength
Qeul_(H LHMID STHIEGD eualamulled GHDHSLIL FD

(E) Answer not known
en Qg flwuaeieane
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183.

184.

Double tendons are wrapped and group of looping of high-tensile
tendons around the concrete 1s used in system.
@rlen Brawr swllger aHoLiLl (), srardflamlg ahdl o wi-@peians Bresr

ss6ET G eurss sHDLILHeUE —— LweTUhSSIUBE D).

(A) Freyssinet system
WengHlCerl_ enl19ed

(B) BBRYV system
BBRV sianwiien

(C) Magnel-Blaton system
Gusered-19erml_L e emLoLligled

(D) Baur-Leonhardt system
veuT-Cwimeranmil jenolibled

(E) Answer not known
en Qg flwuaieane

Pre stressed concrete beam fails suddenly without warning due to
Wer-Ppssliul L srardlf S edefsws  @Qeoemoed  Hebyer
Corevaflwen_w (p&slu sryenrbd erg) ?

(A) Failure of concrete in compression zone
(P55 et sl srandlif. Comeed

(B) Failure of concrete in tension zone
@ paiens war_wsdle srardifi. Cameed

(C) Fracture of high brittle strength steel in the tension zone

Quelens LTSS s 2L Weamigw ealadlend CSTETL  6Tss(d,

wphley

(D) Creep and anchorage slip
&P HOID BRI D CULPSESSO

(E) Answer not known
en Qg flwuaeieane
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185. For aesthetic consideration maximum permissible final deflection of

a pre-stressed concrete beam should not exceed
SPF WD STTTBISEHEETH, (PeT-S(WSsLLL L sreardfl Sfler Hsul s

S@HsslUl L @mdl eumeare] ———— &@& Wambed @m&s Ceuar(Hib.
Span Span
@ = B) P
250 350
eoumest/ 250 eoumer/ 350
Span Span
© =P D) 2P
450 500
eouimesr/450 eouimesr/ 500

(E) Answer not known
en Qg fwuaidane

186. Which of the following methods is a pretensioning system of

prestressed concrete?
Gemeumd penmsafled 6Tg (peT@(PLiL LHMID (LPETSMEE] SHETENFUIMEGLD ?

(A) Freyssinet system (B) Hoyer’s system
SISl Qe wpenm Capmui wpenm

(C) Lee McCall system (D) Magnel Blaton system
&5 Q&sTed (e Cusard GGarLeir pevm

(E) Answer not known
e Qsflwaicrena
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187. The method of tensioning Magnel Balton system involves
Cusard LmOLer el 2 I LU{HESHeUEH ———— D@GLD.

(A) Hydraulic jack and wires
Blwed grédl wHmib sbilser

(B) Hydraulic jack and bars
Blwe gréd wHmibd UL el s6r

(C) Multi stand hydraulic jack
ueoflener Bllwied grsd

(D) Jack inserted at centre of beam
sHem WS F1Ed BempssiuL L g)

(E) Answer not known
e Qsflwaicrena

188. A prestressed concrete member
QR (Pt FAFHQLL L LILIL L &HSTET Sl lgl LITSHBIGET

(A) Is made of concrete
STASTL_LTE) < ag)
(B) Is made of reinforced concrete

Ui L LI L STerdlTL LT <y ag)

(C) Is stressed after casting
SI(PSBD STEv g SIPD gHLb DS

(D) Possesses internal stresses
2 6T Y (PSBhIGMmeTd: CsmeanT(heaTerg)

(E) Answer not known
en Qg flwuaieane
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189. The equivalent shear force of the torsion is given by ?
pmissdler gowrear eul_(h elleng GemeuhOmm euPBISILHE DS

Where

V, = Factored shear force

T, = Factored torsion

b = Breadth of beam

V, = smpeflungsiiu L Qeul_(pellans
T, = seeflunésliul L pné@elas

b = Sér oiseb

T
A V,=V%+ 1.6b—;j
€ V,=V, + 1.6%

(E) Answer not known
adlenL Gsflwalerenaw

B) V, =V, +1.75%

T
D) V, = V? +1.75b—g

The clear distance between the floor and the shallower beam

framing into columns in each direction at the next higher floor level

QR SOIEGL, AOES 2 Wihs STl LSaperer eeibeumm dlenguliigib

190.
1s termed as,
gremtlgnem s LadsliL(HILD
Ep&EHTLeUTn UTUNSSLILOHEDS
(A) Unsupported length
SMasLILLTE Berb
(C) Supported length
STaIGlIUL L Berbd
(E) Answer not known
en Qg flwuaeieane
398-Civil Engineering 90
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(B) Effective length
Lweym Barid

(D) Overall length
U (HQwrss Herbd
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191.

192.

When the area of the steel ‘A,” has to be converted into the area of
concrete, then the net increase in equivalent area will be
To@aler Gm&@e L urliuaamel (A;) isnH@ swwrar Sy srerdfl

LytueTeuns LIHnILAUTLE L &EGh sabsenar “Foermer LFLILETCUTGE
A MxA B) (m-1)A,
© (4 -4,) D) (4 —m-A;)

(E) Answer not known
alenL Gsflwaicrena

Effective width of flange for T -beams as per IS 456-2000 code
T - Lmsefler Cuaos Lgdar Qewgm sob IS 456-20006r L
Epaumeuareudmled 6rg)?

(A) bf =%+Df+6bw

l
(B) bf:%+bw+3Df

]
(©) b= +b, +6D

(D) by = centre to centre between supports

by = sriflagisdlen_Cu 2 drer ebwSAsTME]

(E) Answer not known
en Qg fwueieeane
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193. In control of deflection the deflection including the effects of

temperature creep and

shrinkage occuring after erection of

partitions and the application of finishes should not normally exceed
desssmss s OUUBSSHLCUTE, Geuliub, Osmue] wLHMID — &FHESD
S Fwapder FrEss5m5E HHSHD Caram®d sShHLLsmer HdwdSs EnE@LD

Qavaflip yses opuss HpEd

HEOTE @) (HEEE Fnl Mg

(A) Span/350
/350

Qupriu@Eb lessd QuTgers @amsell

(B) Span/250 (or) 30 mm whichever is less
BUrLib/250 evevg 30 mm @l ergl @ampeaurarCsm oig)

(C) Span/350 (or) 20 mm whichever is less
BrLib/350 evevg 20 mm @l ergl @GampeurarCsm g

(D) Span/250
B /250

(E) Answer not known
e Qsflwaicrena

194. Minimum number longitudinal bars to be provided in circular

columns 1s,

L gravseald emwss Ceargw @opbs ulg Bearliummbe sbilgsefler

CTGHOT G0N e S,
A 2
(C) 6

(E) Answer not known
alenL Gsflwaicrena
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195.

196.

197.

In limit state of collapse, flexure, the maximum strain in the tension
reinforcement in the section at failure shall not be less than

sTaIfl. auigeuenolibed, Semseamid UL gsHd @ peiens sblblsafler Ly
LGS ghupb Hasuls iy amsel s Gmneins @) (HhEsHsHdn L Tg

(A) P 0.0045 ®) P
1.15 Es 1.2 Es
fy

o 40002

€
1.15 Es 1.15 Es

(E) Answer not known
allenL Gsflwalerenay

The allowable direct tensile stress in mild steel rolled section is
about (in Mpa)
OISOMET 6Tos@ 2 (hLL Ul UGduilled endlsssamiqu Corg @ (paias

<pssd somi (Mpa @) ———— <@
(A) 120 (B) 150
(C) 180 (D) 200

(E) Answer not known
e Qsflwaicrena

If “d” and “n” are the effective depth and depth of neutral axis
respectively the lever arm of the beam 1is

“d” wppid “n” YHwmes LweETET D LHMD BHB®® SFS6 YLD
papCu 2 557 CABbLLCHETH ————— D@L,

A) d (B) n

©) (d+ %) D) (d—%)

(E) Answer not known
e Qsflwaicrena
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198. The following is not covered under the limit state of collapse
@eupmier #fleller auybLy Hlevaw Sengellen & eurTsg eg) ?

(A) Flexure
Apdlipay

(C) Deflection

MNew&sLD

(E) Answer not known
e Qsflwaicrena

(B) Compression
S(P&SLD

(D) Torsion
CEIC)

199. As per IS code of practice, concrete should be cured at

@QpHwu g7 HirewrutiLig sHSTE]T

A) 5°C
(C) 27°C

(E) Answer not known
en Qg flwuaieane

gereiled FCropriLEEDg).
(B) 10°C
(D) 40°C

200. As per IS : 456-2000 the lateral sway at the building shall not
exceed for transient wind wards, where ‘A’ is total height of building

IS  456-2000 @arug

sl sdler  Copypsdled o6mer  LSSHeUTL(H

Smowireang Blenpwbm STHm FMLEEHES ASSOTS Q(HEEE FmLTg QG
‘h’ ereug &L iqL GdlaT 2 wipom@Lb.

H
A =

H
© o0

(E) Answer not known
adlenL Gsflwalerenay

B) —

o) L
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