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INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THISTEST BOOKLET DOES NOT HAVEANY UNPRINTED OR TORN OR MISSING PAGES
OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.
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Test Booklet inthe Box provided alongside.

DO NOT write anything else on the Test Booklet.
ThisBooklet contains 120 items (questions). Each item comprises four responses (answers). You will select
one response which you want to mark on the Response Sheet. In case you fedl that there is more than one
correct response, mark the response which you consider the best. In any case, choose ONLY ONE response
for each item.

In case you find any discrepancy in this test booklet in any question(s) or the Responses, a written
representation explaining the details of such alleged discrepancy, be submitted within three days, indicating
the Question No(s) and the Test Booklet Series, in which the discrepancy is alleged. Representation not
received within time shall not be entertained at all.

You have to mark all your responses ONLY on the separate Response Sheet provided. See directionsin the
Response Sheet.

All itemscarry equal marks. Attempt ALL items. Your total markswill depend only on the number of correct
responses marked by you in the Response Sheet.

Before you proceed to mark in the Response Sheet the response to various items in the Test Booklet, you
have to fill in some particulars in the Response Sheet as per instructions sent to you with your Admit Card
and Instructions.

While writing Centre, Subject and Roll No. on the top of the Response Sheet in appropriate boxes use
“ONLY BALL POINT PEN”".

After you have completed filling in al your responses on the Response Sheet and the examination has
concluded, you should hand over to the Invigilator only the Response Sheet. You are permitted to take away
with you the Test Booklet.
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1. Thefree-body diagramof asatdliterotating about theearthwill show thesatdlliteisolated fromits
surroundingsand:
(A) noforceactingonit
(B) itsvelocity shownonit
(C) theforceof gravity and centrifugal forceactingonit
(D) theforceof gravity, centrifugal forceanditsvelocity

2. Thetimetaken by asmall frictionlessbeadto dideonathinwireinthegravitational field isthe
minimumif theshapeof thewireis:
(A) Adraghtline (B) Acydoid
(C) Aninvolute (D) A parabola

3. Stahility of equilibrium of abody requiresthat :

d PE d PE d® PE
A) —=0 B) ——=0and <0
A) g (B) & 0 e
d’PE
© ddE=Oand o2 >0 (D) Noneof theabove
s

4. Arigidbody,intrandation:
(A) Must undergo planemotiononly
(B) Cannot moveonacircular path
(C) May moveadongastraight or curved path
(D) Canonly moveinadtraightline

5. Thefirst moment of triangular areaof base“b” and height “h” taken about an axis coincident with
thebaseisgivenby :

(A) bh%z (B) bz%
(©) b’/ (DA

6. Thesecond moment of aplaneareaabout any axisascompared to its second moment about the
neutrd axis:
(A) isdwaysmore (B) isdwaysless
(C) issometimesmore (D) isequd

7. Thecoefficient of restitutionisdefined onthebasisof :
(A) Vdocity componentsaongthelineof impact only
(B) Vdocity component normal tothelineof impact
(C) Thevdocity direction beforeand after thecollison
(D) Noneof theabove
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10.

11.

12.

13.

Theaccderation of aparticleisgivenby a=t3-3t2+5 m/s?> wherethetime“t” isinseconds.
If the Vel ocity of theparticleat t =1 secondis6.25 m/sand displacement is8.8m, the Vel ocity
and displacement at t = 2 secondsis:

(A) 8m/sec, 16.1m (B) 8.5m/sec, 16.5m

(C) 9m/sec, 16.1m (D) 16.4m/sec, 8m

TheD’ Alembert principle:

(A) ishypothetica principle

(B) providesno special advantage over Newton'sLaw

(C) isbased upontheexistenceof inertiaforces

(D) allowsadynamic problemto betreated asastatical problem

The Coriolisacceleration may not vanish:

(A) iftherdativevelocity of themoving point becomeszero

(B) if therotationd velocity of themoving framebecomeszero

(C) iftherotationd velocity of themoving frameand relaive vel ocity become collinear
(D) if theangular acceleration of the point becomeszero

Theratio of effectivelength of compression member of stedl to the approximeateradiusof gyration
shall not exceed:

(A) 400 (B) 350

(©) 300 (D) 250

Beamfixed at oneend, supported at the other with uniform|oad as shown, then max deflectionis
givenby: W

==
L ~
4 2
(A) A:185WL (B) A:180WL
E E
w3 wL*
(C) A=185 (D) A~180
E E
Poisson’sRatio isaconstant upto elastic limit. It isin therange of for stedl.

@) Yol ® Yt
© Yol ©) Ygto ¥

14. A beam of sguare cross section (BxB) is used as a beam with one diagonal horizontal. The

location of the maximum shear stressfrom the neutral axiswill be at adistanceof :

(A) Zero (B) %
0.25B
© ~55 © %
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15.

Themaximum stress produced in abar of tapering section under direct tensionisat :
(A) largerend (B) smalerend
(C) midde (D) anywhere

16. If acompositebar iscooled, thenthenature of stressinthe part with high coefficient of thermal
expansonwill be:
(A) Tendle (B) Zero
(C) Compressive (D) Noneof these
17. Whenacantilever isloaded at itsfree end by adownward |oad, maximum compressive stress
shdl developat :
(A) bottomfiber (B) topfiber
(C) neutrd axis (D) centreof gravity
18. Thedstahility of adamischeckedfor:
(A) tensionatthebase (B) overturningof thedam
(C) didingof thedam (D) Allof these
19. Theeffectivethicknessof afilletweldis:
S S
® % ® 366
S S
© A48 © 25
where Sissizeof weld.
20. Whenaclosdly coiled spring issubjected to an axia load, itissaid to beunder :
(A) Bendingonly (B) Shearonly
(C) Torsionand shear (D) Noneof these
21. Polar moment of inertiaof asolid shaft of diameter “D” is:
nD® nD?
A) =5 ® 25
nD? nD*
© 36 ©) 32
22. When asolid shaft issubjected to torsion, the shear stressinduced in the shaft at itscentreis:
(A) Zero (B) Minimum
(C) Maximum (D) Average
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23.

24,

25.

26.

27.

Stiffnessfactor of abeam fixed at one end and ssimply supported at the other end for rotation at
smply supportedendis:

® 35 ® *®
© °%( o %Y

Two simply supported beams of the same span carry the sametotal load. If thefirst beam carries
thetotal load asapoint load at its centre and the other uniformly distributed over thewhol e span,
thentheratio of maximum dopesof first beamto the second will be:

A) 1:1 B) 1:15
(©) 15:1 D) 2:1
Theendrotationfor thegivenbeamis:
4 M
R e
A) 0.25 ML* ) ) ” B) O 25&
ML3 ML
0.25— 0.35 —
© £ (D) =

Thetotal strain energy of trusselement is500 joulesand it carriesan axia forceof 100KN. The
extension of themember is:

(A) 1mm (B) 2mm

(C) 5mm (D) 10mm
Cadtigliano’stheorem falsunder thecategory of :

(A) Displacement method (B) Equilibriummethod
(C) Forcemethod (D) Stiffnessmethod

28. Arodisstressedto 50 KN/mm? intension. The E for therod is200 KN/mm?. Thestrain energy
per cubic meter will be:
(A) 6.25x10° (B) 5.0x10°
(C) 2.5x10° (D) 1.25x10°

29. Therotation of thefree end of acantilever beam duetoa5kN load is0.001 rad. Thenthe
deflection of thefree end dueto amoment of 120 kKN—-mis:
(A) 1L.2mm (B) 24mm
(C) 3.6mm (D) 4.8mm
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30. Thefixedend moment M_, , for thebeam shownintheFigbelow is:

31.

32.

33.

35.

36.

37.

p W N
A R B

M p—— 2—R
A 10W L2 g SWL
) 192 (B) 48

11WL w2

© 48 ©) 48
Moment distribution method isbest suited for :
(A) Indeterminate pinjointedtruss (B) Rigidframes
(C) Spaceframes (D) Trussed beam
The carry-over factor for aprismatic beam element with far end fixedis:
(A) 1 (B) 0.5
(©) 0.33 (D) 0.25
Thecolumnand ogy methodisagpplicablefor theindeterminate structure having maximum redundancy
equal to:
(A) 1 (B) 2
© 3 (D) Nolimitation

Thenumber of unknownsto be determined inthestiffnessmethodisequal to:
(A) Staticindeterminancy (B) Kinematicindeterminancy
(C) Sumof gaticandkinematicindeterminancy (D) Noneof theabove

Which of thefollowing sectionswill have maximum shapefactor ?
(A) Square (B) Circular
(C) Diamond (D) Triangle

The shape of influenceline diagram for the bending moment at mid spaninasimply supported
beamis:

(A) Rectangular
(C) Parabolic

(B) Triangular
(D) Circular

TheMuller-Bredau principlefor influencelineisapplicableto:
(A) Simplebeam (B) Continuousbeam
(C) Redundanttruss (D) All of theabove

38. Thevariation of influencelinefor vertical support reaction of astatically determinatebeamis:
(A) Linear (B) Parabalic
(C) Circular (D) Noneof theabove
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39.

40.

41.

42.

43.

45.

Theareaof theinfluencelinediagram for thereaction at the hinged end of auniform propped
cantilever beamof span“L” is:

A ®) 34
© Y O Y4

Thetotd areaof theinfluencelinediagramfor shear force at mid spaninasmply supported beam
of spanLis:

IA B) Zero
© % © Y

A two-hinged parabolic archissubjected to atemperaturerise of t°C, thenthe horizontal

thrust at the support will :
(A) increase (B) decrease
(C) remainsame (D) increaseor decrease

Thelineof thrustinaParabolicarchis:
(A) Funnicular Polygon (B) Parabolic
(C) Triangular (D) Circular

Thesmply supported bending moment at the central hinge of athreehinged archis36 kNm. The
spanandriseat thehingeare 12 m and 3 mrespectively. The horizontal thrustinthe archis:
(A) 3KkN (B) 6 kN

(C) 9kN (D) 12 kN

In gpproximateanayssof building framesunder latera |oads, the point of inflectionin beamsand
columnsisassumedat :

(A) Span/2 (B) Span/3
(C) Span/10 (D) Span/20
Theeffectivedendernessratio of acantilever columnof lengthL :
(A) 05L/r (B) LI

(© 2 Li (D) 2L/r

Where, r =radiusof gyration.

46. A 40cmdiameter circular timber columnis4 mlong (effective). The slendernessratio of the
columnis:
(A) 10 (B) 20
(C) 40 (D) 20V2
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47. A soil sample(sp. gr 2.7) hasadegree of saturation of 40 % at water content of 20%. Thevoid
ratio of thesampleis:

(A) 1.35 (B) 0.03
(C) 54 (D) Noneof these
48. Sievingisnot carried out for grain sizessmaller than about :
(A) 0.75mm (B) 0.075mm
(C) 0.150mm (D) 0.20mm
49. If sandisinitsdensest Sate, itsrelativedensity is:
(A) Zero B) 1
(C) Lessthanl (D) Greater than1
50. Theratio of the shear strength of undisturbed soil to that of remoul ded soil isknown asthe:
(A) liquidity index (B) activityindex
(C) rdativeconsstency (D) sengtivity
51. Tausisasoil transported by :
(A) Wind (B) Water
(C) Glaciers (D) Gladdtills
52. Darcy’s Lawisapplicableif asoil is:
(A) incompresshble (B) homogeneous
(C) isotropic (D) All of these
53. Thehydrogatic pressureon aphresticlineequals:
(A) Atmospheric (B) LessthanAtmospheric
(C) Gresater than Atmospheric (D) Noneof these

54. Liquefactioncanbeprevented by :
(A) providingfilters
(B) increasing the seepagelength of theflow
(C) loweringthewater table
(D) Allof these

55. Thehorizontal Geostatic stressat adepth of 4minauniform deposit of soil havingKb=.5and
Y, = 16.5kN/m?is:
(A) 16.0kN/m? (B) 22.0kN/m?
(C) 33.0 KN/m? (D) 66.0kN/nv
whereKbisBoussinesq'sinfluencefactor.

56. Theshear stresshelow apointload of 2tonsat adepth4minasoil massis:

(A) Zero (B) 2t/m?
(©) Wnv (D) Noneof these
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57.

58.

59.

60.

61.

62.

63.

If the coefficient of volume change and the coefficient of permeability of a soil mass are
2.91x10* m%kN and 3.4x10°m/sec then the coefficient of consolidationwill be:

(A) 11.91x10°*m?/sec (B) 3.62x10° m?/sec

(C) 9.82x10* m?/sec (D) 9.89x10° m?/sec

If instead of single drainage, the number of drainage faces areincreased to two, the rate of
compressionwill be:

(A) 4timesdower (B) 2timesdower

(C) 4timesfaster (D) Noneof theabove

After the complete consolidation of asoil mass, the effective stressbecomesequal to
(A) theporewater pressure (B) theneutra stress
(C) Bothof these (D) Noneof these

Sheepfoot roller isidedly suited for the compaction of :

(A) cohesvesoils (B) cohensonlesssoils

(C) bothtypesof soils (D) Noneof these
Anunconfined compressontestisgoodfor :

(A) Granular soils (B) Saturated cohesivesoils

(C) Bothgranular and cohesivesoils (D) Noneof these

A deviatoricstressisgivenby :

(A) o,+o, (B) o,-o0,
o, + (O
© —5— (D)

Themaximum pressureintensity which asoil can carry without shear failureisknown asits:
(A) safebearing capacity (B) ultimatebearing capacity
(C) net safebearing capacity (D) net ultimate bearing capacity

Thebearing capacity factor for local shear failure, aredetermined with respect to :
(A) averagecand ¢ parameters (B) increased c and reduced ¢ parameters
(C) decreased cand increased ¢ parameters (D) reduced cand ¢ parameters

65. Theviscosty of thegrout pumped into weak soil dependsdirectly onthe:

(A) specificgravity of thesail (B) shear strength of the soil

(C) permeabiility of thesoil (D) degreeof saturation of thesoil
ElJ-49854-A 10



66.

67.

68.

69.

70.

Inaplateload test, the ultimateload is estimated from the | oad-settlement curve on alog-log
graph:

(A) Directly

(B) By drawingtangentstothecurveat theinitia andfina points

(C) By thesecant method

(D) Simply at 0.2% of the maximum settlement

Pilefoundationsareprovidedto:
(A) carryloads (B) resist horizontal and uplift forces
(C) compact aloose cohes onlessdeposit (D) All of these

The efficiency of pilegroup dependson:

(A) soil type (B) methodof pileingtdlation
(C) pile spacing (D) All of these
Themethod of diceswasfirst suggested by :

(A) Taylor (B) Bishop

(C) Hlineous (D) Terzaghi

A dopeisconsderedinfinitewhen:

(A) itslengthinthethirddimensonisinfinite
(B) thedant heightisverylarge

(C) thebaseof embankmentisvery long

(D) Allof these
2c cota
71. Tohavezeroactive pressureintendty at thetop of awall in cohesivesoil, onecan apply a
uniformsurchargeof intensity :
(A) (B) 2ctana
(C) —2ccota (D) —2ctana
72. Anunsupported vertical cut may be madein cohesivesoil toaheight of :
2c ) 2qu O
A —tan[45+ } B) —tan [45+ }
® ° % ® %
4qu [ 0 } ac [ _0 }
C) ——tan | 45- D tan | 45
© = % © %
73. The pressure diagram below the dredge line of an anchored sheet-pile wall embedded in
cohesonlesssoil is:
(A) rectangular (B) triangular
(C) triangular thenrectangular (D) parabolic
ElJ-49854-A 11 [Turn over



74.

75.

76.

7.

78.

79.

Dynamic Magnificationfactor istheratio of :
(A) saticforcetodynamicforce (B) dynamicforceto dtatic deflection
(C) dynamicdeflectionto static deflection (D) dynamicforceto staticforce

TheWestergaard equations areused for analysisof :
(A) cdayeysoils (B) sedimentary soils
(C) black cotton soils (D) cohesonlesssoils

Under reamed pilesarenormally :
(A) Precastpiles (B) Boredpiles
(C) Drivenpiles (D) Sunkenpiles

A lubricant 100 timesmoreviscousthan water would haveaviscosity (in Pa-s) :
(A) 0.01 B) 0.1
©) 1 (D) 10

Kinematic Viscodty and specific gravity of acertainliquid are5.58 stokesand 2 respectively. The
viscogty of liquidinS.l. unitare:

(A) 1116 Ng/m? (B) 1.315Ng/m?

(C) 1.489Ngm? (D) 1.652Ng/m?

Inthelaminar boundary layer flow over aflat plate, theratio (8/X) variesas:

(A) Re B) JRe
(©) URe (D) Re*:

whered istheboundary layer thicknessand X isthe distance from theleading edgein thedirection
of flow.

80. Theturbulenceinwhichtheproductsand squaresof thevelocity component and their derivatives
areindependent of directioniscalled:
(A) isotropic (B) potentid
(C) anisotropic (D) laminar
81. Thelaminar boundary layer thicknessvariesas:
(A) x2 (B) x¥2
(C) Xl/7 (D) X6/7
82. For psedoplasticfluid, flow consistency index is:
(A) <1 (B) =1
© >1 (D) o
ElJ-49854-A 12



83.

85.

86.

87.

88.

89.

90.

91.

If thefluid entering the pipeisturbulent and the vel ocity in thetubeisabovecritical thetransition

lengthis:
(A) 40to50timesthe pipediameter (B) 10to30timestheentering velocity
(C) 20to 30timesthe pipediameter (D) Noneof theabove

If the pressure on the surface of an oil (s.g=0.8) tank is0.1 kg/cm?, the pressure head at adepth
of 25mis:

(A) 1mof water (B) 2mof water

(C) 3mof water (D) 3.5mof water

A vertical rectangular plane surfaceissubmergedinwater such that itstop and bottom surfacesare
1.5mand 6.0 mrespectively below thefree surface. The centre of pressure bel ow thefree surface
will beat adepth of :

(A) 3.75m (B) 40m

(C) 42m (D) 45m

A jet strikesastationary plate normally withavelocity of 8 m/sand the plate suffersaforce of
120 N. The power obtained, inkW is:

(A) 0.96 (B) 94

(C) Zero (D) 958

Which of thefollowingisadimensionlessnumber ?

(A) Manning'scoefficient“n” (B) Pipefrictionfactor “f”

(C) Chez'scoefficient“C” (D) Hazen-Williamcoefficient C,
Themomentum correctionfactor “” for laminar flow through acircular pipeis:

(A) 15 (B) 2.0

(©) 1.67 (D) 133

Thecontinuity equationisbased upon theprincipleof :

(A) Conservation of energy (B) Conservetion of momentum
(C) Conservationof mass (D) Noneof these

For ahydraulicaly efficient rectangular channel of bed width 4.0 m, thedepth of flow is:
(A) 40m (B) 80m
(©) 10m (D) 20m

For anerror of 10% inthe measurement of head over abroad crested weir, the error in discharge
will be:

(A) 10% B) 5%
(C) 15% (D) 25%
ElJ-49854-A 13 [Turn over



92.

93.

94.

95.

96.

97.

98.

99.

Theflow will bein supercritica stateinthefollowing profiles:

(A) M, S,and M, (B) M., S and M,
(©) S, S,andM, (D) S, S,and S,
InaSutroweir, dischargeisproportiona to:

(A) H” (B) H

(C) H3/2 (D) H5/2

A pumpisrequiredtoddiver 150 L/sat ahead of 45 mwhenrunning at 1750r.p.m. Thespecific
speed of thepumpis:

(A) 174 (B) 39.0

(©) 89.0 (D) 1233.0

Water ispumped through apipelineto aheight of 10 m at therate of 0.1 m*/sfrictional and other
minor lossesare 5 meter. Pumping power required, inkWis:

(A) 14.70 (B) 9.80

(©) 200 (D) 133

Theory of probability isappliedto:

(A) accidenta error only (B) conditiond error
(C) bothaccidenta and cumulative (D) residud error

The shrinkage factor of an old map is 24/25 and R.F is 1/2400 then the corrected scalefor the

mapis:

(A) 12400 (B) 1/2500

(C©) 1600 (D) 1/60000

If thelength of achainlinealongadopeof “o” is“l” therequired dopecorrectionis:
(A) 2l cot?ou2 (B) 2lsirto/2

© ltan?a/2 (D) | cos? a2

Which of thefollowingisthemost preciseinstrument for measuring horizontal distances?
(A) MetdlicTape (B) Sted Tape

(C) Tacheometer (D) Telurometer

100. Thewholecirclebearing of aline, whose quadrantal bearingisS19° 30 E is:

(A) 19° (B) 199

(©) 160° (D) Noneof theabove
101. Thevaueof dip at themagnetic poleis:

(A) 0° (B) 45°

(©) 90° (D) Noneof these
ElJ-49854-A 14
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102. Thedifference between faceleft and faceright observationsof atheodoliteis ,theerroris:

(A) (B)
© (D)
103. Theclosing error can bebalanced by :
(A) Bowditchrule (B) Trangtrule
(C) Working accurately latitudes (D) Either (A) or (B) asapplicable

104.1f “N” isthenumber of stationsand theleast count of theinstrumentis  , thenthelimit ontheangular error of
closureintraversing should not be:

(A) <20N (B) >20N
(C) <20 (D) >20JN
105. What will bethe correction for curvaturefor adistance of 1000m ?
(A) .0673m (B) .0785m
(C) .0568m (D) Noneof these
106. Thereading on a4.0 m staff at apoint isobserved as 2.895 m. If the staff was 8 cm out of the plumb line, the
correct reading should havebeen:
(A) 2.8800m (B) 2.8937m
(C) 2.8600m (D) 2.9937m
107. If thedegree of acurveis1’ andif chainlengthis30 m, then theradius of thecurveisequal to:
(A) 5400m (B) 1720m
1720 5400
© ——m D) —m

108. Thelong chord and tangent length of acircular curveof radiusR will beequal if theangle of deflectionis:

(A) 30° (B) 60°
(C) 150° (D) 120°

109. If theradiusof acircular curveisfivetimesthelength of atranstion curvethenthespira angleisgivenby :
(A) 1l/5rad (B) 1/10rad
(C) 1/20rad (D) 1/40rad

110. Theresultant of two forcesPand QisR. If Qisdoubled, the new resultant is perpendicular to P, then:
(A) P=R (B) Q=R
(C) P=Q (D) Noneof theaboveiscorrect
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111. Themass moment of inertiaof arectangular plate of massM and sidesaand b about an axisperpendicular to
platethroughitscentreis:

) %(a2+b2) ®) %(a%bz)
M, o & b’
© L@ +b) © M7 5

112. Twocircular discsof sameweight and thicknessare madefrom metal shaving different densities. Which disc will
havethelarger rotationa inertiaabout itscentral axis?
(A) discwithlarger density (B) discwithsmaller density
(C) bothdiscswill havesamerotationa inertia (D) Noneof theabove

113. For abody subjected to hydrostatic static state of stress, the shear stresson aplaneinclined at an angle of 45°
withthehorizonta will be:

(A) maximum (B) minimum
(C) zero (D) 50% of hydrostatic pressure
114. For theflow to bedefinitely laminar in apipe, thevaueof Reynold’snumber should be:
(A) <2000 (B) 2500
(C) 5000 (D) > 5000
115. For critical flow inarectangular channel for adischarge per unit length of 25 cumec, the critical depthwill be:
(A) 21m (B) 1.5m
(©) 4m (D) 275m
116. Theintensity of pressure developed by surface tension of 0.0075 Kg/m in adroplet of water of 0.075 mm
diameteris:
(A) 0.08Kgl/cnr (B) 0.06Kgl/cnv
(C) 0.04Kgleny? (D) 40Kg/cm?

117.1f there are n pipes of same diameter d laid in parallel in place of a single pipe of diameter D,
then:

D d
(A) d= e ® D=—
D D
© d= n2’3 (D) d= W
E|J-49854-A 16



118. If F isthe Froude number for aflow inatriangular channel, thenthe Froude number for samevel ocity and same
depth of flow in rectangular channd will be:

A) F B) VJ2F
F F
© 5 ®) 3

119. Shapefactor isaproperty which depends:
(A) only ontheultimatestressof the materia (B) only ontheyield stressof thematerid
(C) bothonyiddand ultimatestressof materid (D) only onthegeometry of the section

120. Therigid-jointed planeframeshowninfigurewill :
(A) swaytoleft
(B) swaytoright
(C) notsway atdl
(D) may sway toleft or right
depending upon the magnitude of Udl
El = Congt.

tegsa
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