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CIVIL ENGINEERING ANFR042025 RAfte sehifaaRer

1.

The degree of static indeterminacy of a fixed beam is

(A) 1 (B) 2
(C) 3 (D) 4

A propped cantilever has degree of indeterminacy

(A) 1 (B) 2
() 3 (D)

The three-moment equation is used for

(A) Determinate beams (B) Continuous beams
(C) Cantilever beams (D)  Simply supported beams

Castigliano's theorem is based on

(A)  Principle of virtual work (B) Energy method
(C) Moment area method (D) Deflection formula

The unit load method is used to calculate

(A) Deflection (B) Bending moment
(C) Shear force (D) Support reactions

Maxwell's reciprocal theorem states that

(A) Deflection at A due to load at B equals deflection at B due to same load at A

(B) All deflections are equal
(C) Loads are proportional to deflections
(D) No relationship exists

The influence line diagram represents

(A)  Effect of moving load on a particular function
(B) Static load distribution

(C) Deflection pattern

(D)  Stress distribution

For a portal frame, the degree of kinematic indeterminacy is

(A) 1 (B) 2
(C) 3 (D) 4
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1. UH &R &I (Fixed Beam) Fr Tdfas sfayaRor $r =90 giar &

(A) 1 (B) 2
() 3 (D) 4

2. UH HgRT AT arar &dreliay (Propped Cantilever) & ifaefiRor & 33l g1dr §:
(A) 1 (B) 2
() 3 (D) O

3.  UI-AT THIHOT (three-moment equation) &T 39T RIAT SATAT § -
(A) TARTafiATS faw (B) Hadd&ATH faw
(C) Ffeardat+ v (D) TS T I FATAT AT & forw

4, HTTIAT & 97T (Castigliano's theorem) 3memiRd & -
(A) 3T FRT & RBgid |
(B) FTUgfaw
(C) HHe TRATIgfd IW (Moment Area method)
(D) ﬁﬂﬂﬂ"\qj (Deflection formula)

5.  Ffac &S ggfd (unit load method) T 3UlET fhaT STl & -
(A) TI&IIUT ATT e o foIT (B)  SIehId TEOT AT iet o foIT
(C) A= el ATT I o folT (D) THIT FfRFFIT A1d Fa & faw

6. HFHId H IRTIARS YAT (Maxwell's reciprocal theorem) FgdT & -
(A) AT B & IS T 3ceoT [G8II0T = B UX 3T IS A A T fagiqor
(B) @l faeqor GHT gl &
(C) s FaaYooT & FaATTaTe g &
(D) IS T LT g

7. S9C[UE oS IR (influence line diagram) g2ifdm § -
(A)  TATIATE oIS o fohdll fafRrse hefet 9T w31
(B) ¥ dlis & IAaRoT

(C) T&guTshr &7
(D) daTa faaRor
8. Ui WwH & fav afas sifafRagar & e § -
(A) 1 (B) 2
(¢ 3 (D) 4

3 A
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9. Muller-Breslau principle is used for
(A) Drawing influence lines (B) Calculating deflections
(C) Finding reactions (D) Analyzing trusses

10. The stiffness method is based on

(A) Force method (B) Displacement method
(C) Energy method (D) Graphical method

11. The flexibility matrix relates

(A) Displacements to forces (B) Forces to displacements

(C) Stresses to strains (D) Moments to rotations

12. Inslope-deflection method, the unknowns are

(A)  Forces (B) Moments

(C) Slopes and deflections (D) Reactions

13. The moment distribution method was developed by

(A) Hardy Cross (B) Maxwell
(C) Castigliano (D) Clapeyron

14. Carry-over factor for a fixed beam is
(A) O (B) 0.5
() 1.0 (D) -0.5
15. Distribution factor at a joint is

(A) Ratio of member stiffness to sum of stiffnesses
(B) Ratio of loads
(C) Ratio of moments

(D) Constant

16. For symmetric loading on symmetric structures

(A)  Analysis can be simplified (B) No simplification possible

(C)  Structure becomes unstable (D) More complex analysis required
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9. FeR-sge3 f&Gid (Muller-Breslau principle ) & 39d1T fRar Sirar § -
(A) v Y@ Wi & fow (B) fI&Igor ATd et & foiw
() 3ifAfFart arg F= & fow (D) g & [ALAVUT T & fAIT

10. *ORAT Tgfd (stiffness method) 3mena & -
(A) TITEAW (B) TaTuga ugfad ™
() FATugfdw (D) Ifperel Tefd W

11. oeiegsr #feerd (flexibility matrix) SR &ear & -

(A) TaTA9S T Tl T (B) Wil faTamaa &
(C) ofeIral @t faspfaat & (D)  3ATE[UTT Y gUIT &

12. gom=I-fagiaur ggfa (slope-deflection method) # 3ratra TRAAT gl § -
(A) o (B)  3meEr
(C) ottt 3R faaiaor (D) AR

13. A faavor 9gfd (moment distribution method) @ fasrra forar aram T -
(A) gt spIe earT (B) Hewae garT
(C) HfETFETAT gaRT (Castigliano) (D) FTRIeT GaRT (Clapeyron)

14. &R @7 & T HA-31aW onsh (Carry-over factor) Bl & -
(A) 0 (B) 0.5

(C) 1.0 (D) -0.5

15. el Siige 9X faeRor aquiss (Distribution factor) &l & -

(A)  HEET I HORAT I U Fel FHORAT A
(B) St T 3T

(C) 3l & 3feTdTe

(D) U &S

16. FATAT AT arer FAAT o & v -
(A)  TaLIYOT ST Tl FI1T ST HehelT § (B) IS EXITHIUT HHT oTeT
(C) TIAT IR BTG (D) 37T&F ST fILATUT AT BT &

5 A
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17. Shear center is the point through which

(A)  Shear force acts (B) Load must act to avoid twisting

(C) Maximum shear occurs (D) Zero shear exists

18. The effective length factor for a column with both ends fixed is

(A) 0.5 (B) 0.7
(C) 1.0 (D) 2.0

19. Plastic hinge forms when

(A)  Elastic limit is reached (B)  Plastic moment capacity is reached

(C) Ultimate load is applied (D) Deflection is maximum

20. Collapse mechanism in plastic analysis occurs when

(A)  One hinge forms
(B) Sufficient hinges form to create mechanism
(C) Loads are removed

(D)  Structure is stable

21. Upper bound theorem in limit analysis states

(A) Calculated load = True collapse load
(B) Calculated load < True collapse load
(C) Calculated load = True collapse load

(D) No relation exists

22. Lower bound theorem states

(A) Safe estimate of collapse load (B) Unsafe estimate

(C) Exactload (D) No estimate
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17. R FeX (Shear center) a8 &g & S8l & -
(A) FHReT I AT FIATE (B) TS T YeTa HSoT W AT &
(C)  3NTEIShcld Sherteil BIcl & (D) T FAEA B &

18. gl fRT X R &7 & fow waimdy ofars Iomien ¢ -

(A) 05 (B) 0.7
(C) 1.0 (D) 2.0

19. colf¥es @reT (Plastic hinge) d9 ddT § 39 -

(A) Iy AT 9o gl & (B) Celf¥ee 3TEOT &THAT ITed gYel &
(C) 3IfaeA s EmAT ST S (D) 3FT¥HaH faegoTgar g

20. ToTi¥es fAReIVUT (plastic analysis) H €@ dF d« gidl § oI -

(A) T IS ST

(B) T hlol T ST & 11Ty o &4 ST
(C) eNsgeTaTdE

(D) T R g

21. AT [T & FY AT AT (Upper bound theorem) FgdT & -

(A) O 1S > aredids ead |l (B) fOINT &g < arEdTdsh ead &I
(C) IO &S = arEdfash ead s (D) IS HaEr G

22. el @r&T AT (Lower bound theorem) SdTdT § -

(A) &3 oS T TR HegATeT (B)  3TERIEY TTATA
(C) TERAS (D) IS AT AET

7 A
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23.

24.

25.

26.

27.

28.

29.

Redundant forces in a structure

(A) Are extra forces beyond equilibrium requirements
(B)  Are essential for equilibrium

(C) Are always zero

(D) Cannot be determined

The rotation at a plastic hinge is
(A)  Zero (B) Finite
(C) Infinite (D) Undefined

Shape factor depends on

(A)  Cross-sectional shape (B) Material properties

(C) Length of member (D) Load magnitude

Lateral torsional buckling occurs in

(A)  Short beams (B) Long unsupported beams
(C) Columns (D) Cables

The critical section for shear in beams is usually at

(A)  Midspan (B) Support

(C)  Point of maximum moment (D) Freeend

Shear lag effect is significant in

(A) Wide flanged sections (B) Circular sections

(C) Solid rectangular sections (D)  All sections equally

In cable structures, the shape under uniform load is

(A) Parabola (B) Catenary
(C) Circular arc (D) Straight line

8
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23.

24.

25.

26.

27.

28.

29.

T H 31eI1a2T% de (Redundant forces) -

(A)  TIeleT JTaRISATHT A 38 T g1 &
(B) HIolel o foTT 3MaRTH 81 &

(C) TTETRTE

(D) e =¥gl fohe ST Hevet

CellfEceh sl (plastic hinge) IX gUTT Bl § -

(A) T (8) HifAa
(C)  3d (D)  3aReRT

3R 30Tk (Shape factor) fAsiT ar § -

(A)  3IIEY FIC & R T (B) | & 0N R
(C) TETTHoas T (D) s FHraRHATT T

q19d JelaTcAes 31TERAT (Lateral Torsional Buckling) g &:

(A) oA (B) o AT AT H

(C) Taata (D) HEaliH

AT 7 el & fow FHEecAs @S (critical section) ATATI: 8T & -

(A)  FEII AT H (B) WATAW
(C) 3rfRrercre 3mguT foig @ (D) HEFIRRR

f=X o geTa (Shear lag effect) Ageaqol gidr ¢ -

(A) TR wITaTT TS H (B) gcclhR Wl &
(C) oM IIATHR @i H (D) M TS HFTAFTTT T

Fad T # AT AR & Hadd HER T & -
(A)  RaeT (B) healy
(C) gecgamd (D) et T
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30. Arch thrustis

(A)  Vertical component of reaction (B) Horizontal component of reaction

(C) Total reaction (D) Moment at support

31. High-performance concrete typically has strength greater than

(A)  M30 (B) M40
(C) Me60 (D) M80

32. Self-compacting concrete eliminates need for

(A)  Vibration (B) Curing

(C) Formwork (D) Reinforcement

33. Fiber-reinforced concrete improves

(A) Tensile strength and toughness (B) Only compressive strength

(C)  Only durability (D)  Only workability

34. Alkali-silica reaction in concrete causes

(A)  Strength gain (B) Expansion and cracking
(C) Improved durability (D) Better workability

35. Carbonation of concrete leads to

(A) Increased pH (B) Decreased pH

(C) Nochangein pH (D) Concrete expansion

36. Chloride-induced corrosion threshold in concrete is approximately

(A)  0.1% by weight of cement (B) 0.4% by weight of cement
(C) 1% by weight of cement (D) 5% by weight of cement

10 A
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30. 3MT ¥¥C (Arch thrust) 81T & -

(A)  FfRFAT FT FLAER e (B)  3ifaAfehar &1 &fas g
(C) e JifafeRar (D) HHYSA I ATEOT

31. 3TU Y& dhehic &I ATAIT: ATFT gl & -

(A)  M30 ¥ 3 (B) M40 | 31T+
(C) M60 & 3 (D) M80 | 3T+

32. Toh-Hhufaed Hhe T NTThdl FATST glar & -

(A) aTSSereT HT (B) FT N
(C) wiATH (D) GedrehvoT &
33. WIg Yafad @hshie (Fiber-reinforced concrete) JURAT & -
(A) deadr afed AR Tear (B) hael IS erfad
(C) FaaEufdca (D) had SIIETHAAT

34. e F endg-fAfaer (Alkali-silica) AT 1 aRomH gar ¥ -
(A) ufFaglg (B) YAR IR

C

(C) wuTfIca # gur (D) SRIETHAH I

35. Shehic ST ShTelaIlel TIROMH &dT & -

(A) pH#HTFR (B) pHH®AY
(C) pH#HFIS aRada =g (D) hic & AR

36. FR18s URA 9T (Chloride-induced corrosion) @I EYHAT ST gl & -

(A) HHACH AR FT0.1% (B) ¥IHC o AR &10.4%
(C) HrHATH AR FI1% (D) dHT FH AR HT5%

11 A
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37. The modulus of elasticity of concrete is approximately

(A)  5000vfck N/mm? (B) 10000vfck N/mm?
(C) 5000fck N/mm? (D) Constant value

38. Poisson's ratio for concrete is typically

(A) 0.1t00.2 (B) 0.2t00.3
(C) 0.3to00.4 (D) 0.5

39. Microsilica (silica fume) addition to concrete improves

(A)  Strength and impermeability (B) Only workability
(C) Only color (D) Setting time

40. The phenomenon of autogenous shrinkage occurs due to

(A) Water evaporation (B) Hydration consuming water

(C) Temperature changes (D) Loading

41. Drying shrinkage of concrete is approximately

(A) 0.01% (B) 0.05%
(C) 0.1% (D) 0.5%

42. Thermal expansion coefficient of concrete is approximately

(A) 5x1075/°C (B) 10 x 1075/°C
(C) 20x10°%/°C (D) 50x1075/°C

43. Lightweight concrete has density less than

(A) 2400 kg/m?3 (B) 2000 kg/m?
(C) 1800 kg/m3 (D) 1500 kg/m?

12 A
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37. HohIc & TcIFTT A (elasticity of concrete) ITHaT &IdT & -

(A)  5000vfck N/mm? (B) 10000vfck N/mm?
(C) 5000fck N/mm? (D) TERA=

38. ehshic & UigHeT 3HeIUTdl (Poisson's ratio) HTHI: -

(A) 0.180.2 (B) 0.2%0.3
(C) 0.3¥0.4 (D) 0.5

39. AHIfATAERT (Fafae wg#) Al @ Hhie & -

(A)  ufFd 3R 3T T & (B) hadl HIIGTHAT Sl &
(C) hael WIHERATE (D) FTAEA FTFAT ToATE

40. AT HHe= (autogenous shrinkage) gleT & -

(A)  SToT aTSHIHIoT & (B) @332+ GaRT STl & WU |
(C) auuREdad (D) T H

41. hshie @7 31891 el (Drying shrinkage) o@TeHeT 8IT § -

(A)  0.01% (B) 0.05%
(C) 0.1% (D) 0.5%

42. R F AT JER IUNS THIT g § -

(A) 5x107%/°C (B) 10x107%/°C
(C) 20x10°%/°C (D) 50x 107%/°C

43. goohl shehic &l Helcd BT § -

(A) 2400 kg/m? & & (B) 2000 kg/m? & e
(C) 1800 kg/m3 & & (D) 1500 kg/m3 & e

13 A
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44. Heavyweight concrete is used for

(A)  Radiation shielding (B) Normal buildings
(C) Reducing weight (D) Thermalinsulation

45. The gel/space ratio in hydrated cement determines

(A)  Strength (B) Color
(C) Workability (D) Setting time

46. Bleeding in concrete is

(A) Rise of water to surface (B) Loss of water

(C) Chemical reaction (D) Hardening process

47. Llaitanceis

(A)  Weak surface layer due to bleeding (B) Strong surface layer

(C) Type of admixture (D) Curing compound

48. Cold joints in concrete occur when

(A) Concrete is placed in cold weather
(B)  Fresh concrete is placed on hardened concrete
(C) Joints are designed

(D) Temperature is controlled

49. The minimum clear cover for beams as per IS 456 is

(A)  15mm (B) 20 mm
(C) 25mm (D) 40 mm

50. Nominal cover includes

(A)  Clear cover + half diameter of bar (B) Clear cover only

(C) Diameter of bar (D) Clear cover + full diameter of stirrup

51. Spacing of stirrups near supports should not exceed

(A) 0.75d (B) d
(C) 1.5d (D) 2d

14 A
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44,

45.

46.

47.

48.

49.

50.

51.

9 Sehle T 3TAT HAT ST § -

(A) Tafeor Geeror & forw (B) WA Haail H

() $REeH & T (D) AT gegeIRe & forw
SHo/EATH Ieqrel e el § -

(A)  afFT (B) @T

(C) FrI&THAT (D) TH FTEHAT

Hehie H soilfsar (Bleeding) § -
(A)  Hdg I STel &l FIR 31T (B) STerarEra
(C) Tarafas wfafswar (D) R Ufshar

¢ (Laitance) ¢ -

(A)  SeNT3dT oh HRUT TaiT HHAR el TR
(B) SIS AT el

(C) USTAFHTR HI U

) P

Fhlc H Flos FAee dd TAdT & I -
(A) 33 HGA H FHshie STAT ATAT & (B) CITSIT hshie oK dhshie U STAT SITT &
(C) Sirse fBomsa frraa § (D) amE FEFTEarg

IS 456 & 3HTER ANAT & AT =GeTad T Fal ¢ -
(A)  15mm (B) 20 mm
(C) 25 mm (D) 40 mm

ATHATT Hax (Nominal cover) # afFAfad g & -
(A) TISC FHaT + TR oh SATH T JTT HTT

(B) ohdel TASC sha
(C) SR
(D) FUSE FHaT + FETT & UTH T QT HET

TxdT & e Rered (Spacing of stirrups) @ 3ifR&wad gl 7@ gl =mfRe -
(A) 0.75d (B) d
(C) 1.5d (D) 2d

15
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52.

53.

54.

55.

56.

57.

58.

59.

Minimum grade of concrete for prestressed concrete is

(A)  M20 (B) M30
(C) M40 (D) M50

Loss due to elastic shortening in prestressed concrete occurs

(A)  Immediately (B) Overtime
(C) Never (D)  Only under load

Creep loss in prestressed concrete is

(A) Time-dependent (B) Instantaneous
(C) Reversible (D) Negligible

Anchorage loss in prestressing occurs due to

(A)  Slip of tendon in anchorage (B)  Friction
(C) Elastic shortening (D) Creep

The transmission length in pretensioned members is

(A)  Full length

(B) Length over which prestress is transferred
(C)  Support length

(D) Development length

Freyssinet system is used for

(A) Post-tensioning (B) Pre-tensioning

(C) No prestressing (D) Only bridges

The critical section for shear in RCC beams is at distance

(A) dfrom face of support (B) 2d from support
(C) Atsupport face (D) Midspan

Torsional reinforcement consists of

(A) Longitudinal bars and closed stirrups  (B)  Only longitudinal bars

(C)  Only stirrups (D) No special reinforcement

16
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52. WI-¥ES Fhehlc & TIT wPela#d IS giar & -

(A)  M20 (B) M30
(C) M40 (D) M50

53. WI-FCES Fhlc H YcIEY HEIYUT (elastic shortening) & glel aTell oJehdlel Bl & -
(A) T (B) THI & ATY

e

(C) waframgr (D) Fadl oig o I

54. W-TTS FHehlc H fohT (prestressed concrete) &l BT & -
(A) FFEI-FHR (B) drcehifareh
(C) weradt (D) weTog

55. W-TTAIT H Tadol ol (Anchorage loss) T & -
(A) UHIST H s & e 4 (B) ERWUTH
(C) YcIEy H&IUTH (D) TR E

56. W-TS HEEAT F CHIAAT oieTS Bl & -
(A) U eeTS
(B) dg oeTs o W W-T¢H TR gl &
(C) THYA elaTS
(D) SAAYHE oIaTS

57. WiAsic 9oTell (Freyssinet system) &I 39AT9T foham ST § -
(A) urFe-gafa & e (B) w-cerfeer & forw
() Tard-wf@aTs (D)  hael Jeit & forw

58. IR.ALE. F & FeT & foT gHecAs @8 a1 ¢ -

(A) FASTF AN T AU (B) #AITH2dqU W
(C) FAITAFIN W (D) AT HTT A
59. FRIST FeelwoT (Torsional reinforcement) #H grdT g -

(A)  3IEEd IR T de [FeTeH (stirrups) (B) ahael LT AR
(C) Faer Rexeq (D) 1S A Fedrenor et

17
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60. Punching shear is critical in
(A) Beams (B) Flat slabs
(C) Columns (D) Walls
61. The critical hydraulic gradient for a soil is
(A) (Gs—-1)/(1+¢e) (B) (Gs+1)/(1+e)
(C) 1/(1+e) (D) Gs/e
62. Seepage pressure acts
(A) Indirection of flow (B) Against flow
(C) Perpendicular to flow (D) No specific direction
63. Piping failure occurs when
(A)  Exit gradient exceeds critical gradient (B) Soil is dry
(C) No seepage exists (D) Gradient is zero
64. The coefficient of volume compressibility mv is
(A)  Strain per unit pressure increase (B)  Pressure per unit strain
(C) Constant (D) Independent of pressure
65. Primary consolidation is due to
(A)  Expulsion of pore water (B) Compression of soil particles
(C) Secondary compression (D) Elastic rebound
66. Secondary compression occurs
(A)  During primary consolidation (B) After primary consolidation
(C) Before loading (D) Instantaneously
67. The compression index Cc can be estimated from

(A)  Liquid limit (B)
(C)  Shrinkage limit (D)

Plastic limit

Density
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60. YRR HReir AR (Punching shear) gidr § -
(A) ATH (B) WelcTelsH A
(C) wsH (D) &ERT#
61. TAE & for TefeTcAs STadafae (hydraulic gradient) JaoraT § -

(A) (Gs—-1)/(1+e) (B) (Gs+1)/(1+e)
(C) 1/(1+e) (D) Gs/e

62. 8IS e« (Seepage pressure) FRT FIAT & -
(A) Yarg & fegar & (B) 9arg & fauqdid
(C) 9aTg & ddad (D) 1S AR e =1gr

63. USRI fathear d gie § o1 -
(A)  ToTorrE GaoTAT HHIETIcH TaoTdT ¥ 3178k gl Sirell &
(B) ATy
(C) WRATAET
(D) Ut =T 8T

64. I HNSAAT I[N (mv - coefficient of volume compressibility) & -
(A)  wfc gepts are gig o1 faepfar (B) ufa s Rafa e
() R (D) I TIIA

65. grafAs gdis giar g -
(A) T ToT & st & (B) Ul & Hpul &
(C) cfads adisa & (D) WcAEY YAl @

66. iadrges FUIST gidr & -

(A)  grufAs G & aRTeT (B) 9rufAs IS & a1g
(C) enfSer & ager (D) T

67. Ui Fashieh (Cc - compression index) & TAT ST ST Hehell § -
(A) RadHATH (B) venfEcHHIATE

(C) wHpuadHTH (D) TATH
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68.

69.

70.

71.

72.

73.

74.

75.

Normally consolidated clay has

(A)  Never been subjected to higher stress
(B) OCR=1

(C)  Current stress = preconsolidation stress
(D) All of the above

Overconsolidation ratio (OCR) is

(A) opb/ov (B) ov/ob
(C) e/eo (D) Cc/Cs

Preconsolidation pressure can be determined using

(A) Casagrande method (B) Proctor test
(C) Direct shear test (D) Permeability test

The shear strength of saturated clay under undrained conditions is

(A) Constant (¢u = 0 condition) (B) Variable with normal stress
(C) Zero (D) Infinite

Pore pressure parameter A at failure for saturated clay is typically

(A) 0.5t01.0 (B) 0to0.3
(C) Greaterthan1.5 (D) Negative

Dilatancy in dense sand causes

(A)  Volume increase during shearing (B) Volume decrease

(C) No volume change (D) Liquefaction

Critical state line in p-q space has slope

(A)  M=6sind /(3-sind) (B) ¢
c 1 (D) Zero

Liquefaction potential increases with

(A) Increasing relative density (B) Decreasing relative density

(C) Increasing drainage (D) Cohesion
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68.

69.

70.

71.

72.

73.

74.

75.

AT gAsd fader (Normally consolidated clay) f&ET -
(A)  FY 3F daATa & 31T A&7 T

(B) OCR=1gkhg
(C) TTHATT dTd = W-PleAIASAT AT
(D) 3uRerd Tt

JrfaddiseT 39 (OCR - Overconsolidation ratio) & -
(A) op/oV (8) oVv/op
(C) e/eo (D) Cc/Cs

Wr-aledifersee & (Preconsolidation pressure) feiRd forar Sirar § -
(A) wrams Afod (B) iereX qGTOT H
(C) sravae MR IeToT & (D) URSTEIAT GIETOT

dood fehell AT fr 3798 sheel AfFd (shear strength) gl & -
(A)  TERR (du =0m) (B) WA d=Td & @ry ufaelt
@ = (D) 3mid

Hood RIehat fAET & fatheldr 9X I &9 90T (Pore pressure parameter) A SaTs{aT
gl & -

(A) 0.5%1.0 (B) 0¥0.3

(C) 1.58 3™+ (D) FHUTcHS

"ol 39 # 3gecdr (Dilatancy in dense sand) &7 9RUTH gIdT § -
(A) e & GRIeT 3ae & Iy (B) 3T A FAT
(C) IS IRaersT =7t (D)  eeHYOT

p-q TU H fohfeaher T Y@M (Critical state line) T aTel & -
(A) M=6sind /(3 -sind) (B) ¢

(c 1 (b) O
TR0l (Liquefaction) & THTGT dgcl! © -

(A) HTIHY Gelcd Tl T (B) WTUET Telcd sl W
(C) STl g o (D) 3THSA R
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76. SPT N-value is corrected for

(A)  Overburden pressure (B) Hammer efficiency
(C) Borehole diameter (D) All of the above

77. Cone penetration test (CPT) measures

(A) Cone resistance qc (B) Sleeve friction fs

(C) Pore pressure (D) All of the above

78. The bearing capacity factor Ny accounts for

(A)  Soil weight (B) Cohesion
(C) Surcharge (D) Water table

79. Terzaghi's bearing capacity equation assumes

(A)  Strip footing (B) General shear failure

(C) Soil is homogeneous (D) All of the above

80. Meyerhof's bearing capacity factors include

(A)  Shape factors (B) Depth factors

(C) Inclination factors (D) All of the above

81. The settlement of footing on clay consists of

(A) Immediate + consolidation + secondary
(B)  Only consolidation

(C) Only immediate

(D) No settlement

82. Active earth pressure coefficient Ka for ¢ = 30° is approximately

(A) 0.33 (B) 0.5
(C) 1.0 (D) 3.0
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76. SPT N-#e& & &% o Sfrar ¢ -

(A)  3eReEe gre & faw (B) guldrgaTar fow
(C) sREIT g & fow (D) 3Werad gl & faw

77. @il Y5 geTor (CPT - Cone penetration test) #ATIAT § -

(A) T IR gc (B) Tola YUY fs
(C) uae (D) 3T g

78. @l &THaT 9uneh (Ny - bearing capacity factor) @eftre § -

(A) FASTsaRa (B) 3EATH
(c) IR a (D) ST dfoTd

79. TS & a9+ &THAT (Terzaghi's bearing capacity) FHIGOT HAT & -

(A) g e (B) HIHT Shciled [dholdl
(C) T&H&y AL (D) 3IWRIFT T

80. HINGIH & el &THAT [UTish (Meyerhof's bearing capacity) #fFAfId #d § -

(A) 3T IO (B) TGS I[OTIH

(C)  IohIa I[UTih (D) IR Tafr

81. TIer fAE WX siig T d&aT (settlement of footing) BT & -

(A) dlcaniforeh + HUISH + gl (B) haw FUIS
(C) had dlchlfeleh (D) IS AT TGS

82. ¢ = 30° & foIw Afhy gzl g9 Ul (Ka - Active earth pressure coefficient) SaTsfar
%’ -

(A) 0.33 (B) 0.5
(C) 1.0 (D) 3.0

23 A



CIVIL ENGINEERING ANFR042025 RAfte sehifaaRer

83.

84.

85.

86.

87.

88.

89.

Passive earth pressure coefficient Kp for ¢ = 30° is approximately

(A) 0.33 (B) 1.0
(C) 3.0 (D) 5.0

At-rest earth pressure coefficient Ko for normally consolidated clay is approximately

(A) 1-sind (B) 1+sind
(C) sind (D) 1/sind

Coulomb's earth pressure theory considers

(A)  Wall friction (B)  Curved failure surface
(C) Cohesion only (D)  Only active pressure

The factor of safety against sliding of a retaining wall is typically

(A) >15 (B) >1.0
(C) <1.0 (D) Exactly 1.0

The factor of safety against overturning should be

(A) >20 (B) >1.5
(C) =10 (D) <1.0

Negative skin friction on piles occurs due to

(A)  Consolidating soil around pile (B) Upward soil movement
(C) Piledriving (D) Noload on pile

Group efficiency of piles is typically

(A) Lessthan 1.0 (B) Equalto1.0
(C) Greaterthan 1.0 (D) Zero

24



CIVIL ENGINEERING ANFR042025 RAfte sehifaaRer

83. ¢ = 30° & AU fATHY gy a@ Iuns (Kp - Passive earth pressure coefficient)

SATHT § -
(A) 0.33 (B) 1.0
(C) 3.0 (D) 5.0

84. WHEID: HANST Rt S & fav R gedr g Iunis (Ko - earth pressure
coefficient) TTITHIT § -

(A)  1-sing (B) 1+sind
(C) sing (D) 1/sind

85. ellFd T gdr are (Coulomb's earth pressure) i faaR &dm & -

(A) R ayor (B) afshd TAWeIaT dot
(C) hael 3T (D) FadaFTIE

86. Refer afel & fhaell & fa%g GI&T IUnsh (factor of safety) AHEI: -
(A) >15 (B) >1.0
(C) <10 (D) =1.0
87. 3aRefelar & fa%g FI&T uiish (factor of safety) gl =RV -
(A) >2.0 (B) >1.5
() =10 (D) <1.0
88. UISAll X FUNcHS cadr (skin friction) TYoT gIdT § -

(A) 9IS & ITEIE TUIfsd fAgra (B) P FIwHAIRaTE
(C) Ui d (D) UTSel WIS AR A gl &

89. UISeT WHE oI &&idr (efficiency of piles) HAIA: -

(A) 1.08%A (B) 1.0% SRR

() 1.0¥xf= (D) Y&
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90.

91.

92.

93.

94.

95.

96.

The ultimate capacity of a pile is determined by

(A)  Static load test

(C) Pile driving analyser

The design speed on highways is

(A) 85" percentile speed

(C) Maximum speed

Minimum sight distance required is

(A)  Stopping sight distance

(C) Intermediate sight distance

(B)
(D)

(B)
(D)

(B)
(D)

Reaction time of driver is typically assumed as

(A) 1.5seconds
(C) 3.5seconds

(B)
(D)

Coefficient of friction on road surface is typically

(A) 0.35t00.40
(C) 0.80t00.90

Desirable gradient on highways is

(A) 1in30
(C) 1in20

Exceptional gradient is permitted for

(A)  Short lengths in hilly terrain

(C) Plain terrain

(B)
(D)

(B)
(D)

(B)
(D)

Dynamic load test

All of the above

Average speed

Minimum speed

Overtaking sight distance

Decision sight distance

2.5 seconds

5 seconds

0.60to 0.70
0.10to 0.20

1in50
Flat

All locations

Never permitted
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90.

91.

92.

93.

94.

95.

96.

qrgel (pile) T IR &THAT fAUIRA dr S § -

(A)  TAfAF s e d (B) SRIAfA® s wieord
(C) dUTSe 3Bl TATSoR & (D) FIWFTTH A
TSTAREIT 9T Bomea a1fa g & -

(A) 85ar gfaerdss arfa (B) 3imaarfa

(C) sfsarafa (D) wgeAaH aifa

o

HETF wgAdH T2 (Minimum sight distance) T ¥ -

(A) Ut T (B) 3Macfhereragl
(C) #HATATIG (D) TvmTEEl

qreiss T gfafshar THT (Reaction time) THAIA: AT ST & -

(A) 1.5TFs (B) 2.58%s
(C) 3.58%s (D) 5T&HT

"seh Hclg W 8¥oT 9umish (Coefficient of friction) FHEI: -

(A) 0.35%0.40 (B) 0.60¥0.70
(C) 0.80¥0.90 (D) 0.1080.20

TSTAFIT 9T Ao oTel (Desirable gradient) giclt & -

(A) 301 (B) 50%1
(C) 20#1 (D) AT

3qdTeTcA® afel (Exceptional gradient) & 3refaAfa & Sielr § -

(A) TgTEr &1t & 3767 oieTs & faT (B) I EUAT
(C) HHAdS&H#H (D) ALY

27



CIVIL ENGINEERING

ANFR042025

e SR

97. Vertical curves are provided to
(A) Change gradient smoothly (B) Provide visibility
(C) Ensure drainage (D) All of the above
98. Summit curveis
(A) Convex upward (B) Concave upward
(C) Horizontal (D) Vertical
99. Valley curveis
(A) Convex upward (B) Concave upward
(C) Horizontal (D) Straight
100. Sight distance on summit curve is limited by
(A) Height of driver's eye and object (B) Road width
(C)  Vehicle speed only (D) Gradient
101. Comfort on valley curve depends on
(A) Centrifugal acceleration (B) Gradient change
(C) Speed (D) All of the above
102. Length of transition curve depends on
(A) Rate of change of centrifugal acceleration
(B) Speed only
(C) Radius only
(D) Camber
103. Setback distance at curves provides
(A)  Visibility at horizontal curves (B) Stopping distance
(C) Overtaking distance (D) Decision distance
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97.

98.

99.

100.

101.

102.

103.

>ed g Yo v I § -

(A)  arel F gar& gRacte & fow (B) ¥2ITAT UGH et o faIT
(C) Siel el giafed et & faTw (D) 3IWIFd T & forw

gfAc a (Summit curve) 8T § -

(A)  FUTHI 3R 3cad (B) FUT T 3R radel
(c) &fasr (D) FEaTeR

3l g g ¥ -

(A) U HT IR Scclel (B) FOR T 3R raclel
(c) &fasr (D) #ew

#fAT gk W €T g (Sight distance on summit curve) AT giel & -
(A)  TTereh 1 3T 3R FE Hr FAE A (B) wSHHABHH
(C) FaaaEaHafad (D) @@

el gsh WX IR AR (Comfort on valley curve) & & -
(A)  3IhgIT caloT 9X (Centrifugal acceleration)

(B) el uRada 9
() afdw
(D) 3IWFT TN R

THAUT g FI oias AR (Length of transition curve) aRdr & -
(A)  3T9hEIT caOT (centrifugal acceleration) 3 9Rade $I T a9
(B) FHadAfd W

(C) Faad BT

(D) FFRWK

FehT IX e gl (setback distance) Y&TeT T § -
(A)  &fasT gshl 9T TRIar (B) Ve drgll
(C) 3MafFargd (D) frorrad
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104. Extra widening on curves is required due to

(A) Rigid wheelbase (B)  Psychological factor
(C) Higher speed (D) All of the above

105. Pavement thickness design by CBR method was developed by

(A) California (B) IRC
(C) AASHTO (D) British

106. CBR value of subgrade soil should be at least

(A) 2% (B) 5%
(C) 10% (D) 15%

107. Flexible pavement distributes load

(A)  Through layers to wider area (B) Asrigid slab
(C)  Uniformly (D) Not distributed

108. Rigid pavement has

(A) PCCslab (B) Bituminous layer
(C) Granular base (D)  Soil subgrade only

109. Warping stresses in rigid pavement are due to

(A) Temperature differential (B) Traffic load
(C) Shrinkage (D) Construction

110. Equivalent Single Axle Load (ESAL) is

(A) Standard 80 kN axle (B) Actual axle load
(C) Average load (D) Maximum load

111. Marshall stability test is conducted on

(A)  Bituminous mixes (B) Concrete

(C) Sail (D) Aggregate
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104. gspr X 3ifaRed diss (Extra widening) 3Taede gidl § -

(A) FOR FErded & HROT (B) HAId=AIAS HRUT &
(C) 31 a1fd & FRoT (D) 3IWIFd T & HROT

105. &3, (CBR) 9gfd garT Yaec A 3o Aefad & g -

(A)  SHfamiferar garT (B)  3mg.3MR.HT. gaRT (IRC)
(C)  AASHTO garT (D) fefeergary

106. €IS TAET &1 ~geTdd CBR #MT gloll =MRT -

(A) 2% (B) 5%
(C) 10% (D) 15%

107. o=ieIT 9aHe (Flexible pavement) 1S &Y faaRd axar g —

(A) TRl ATEIH J A9 AT H (B) TS FORTATH EITH
(C) TAAETTY (D) faaRa =g aar

108. FAR YgHC HgIaTg —

(A)  dravd T (B) fagiaera wa
(C) IgeRaw (D) &d HIS

109. TR UgHe F arfder da1a (Warping stresses) 3cdeeT 81 & —

(A) O IR & HROT (B)  ITATATT &S o hIROT
(C)  Hepel o hROT (D) fHOT & HROT

110. WHET Tehel €T oI5 (ESAL - Single Axle Load) gl & -

(A)  HTeTeh 80 kN &RT (B) arEdfde YT oIS
() 3MEddrs (D) sfRFaAAE

111. #TT TERAT gdeTor (Marshall stability test) forar ST § -

(A) TeefAea Aol o (B) HFleuT
() @I (D) TwIRPE T
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112. The optimum bitumen content is determined from

(A)  Marshall test (B) Penetration test
(C) Ductility test (D) Softening point test

113. Cut-back bitumen is

(A) Bitumen with volatile solvent (B)  Pure bitumen
(C) Bitumen emulsion (D) Hard bitumen

114. Bitumen emulsion is

(A) Bitumen globules in water (B) Water in bitumen
(C)  Pure bitumen (D) Solid bitumen

115. Tack coat is applied for

(A) Bonding between layers (B) Waterproofing
(C) Surface finish (D) Temperature resistance

116. Prime coat is applied on

(A)  Granular base before bituminous layer
(B)  Existing pavement

(C)  Final surface

(D) Subgrade

117. Seal coat provides

(A) Waterproofing and surface texture
(B)  Structural strength

(C) Base layer

(D) Drainage

118. Fatigue cracking in flexible pavement is due to

(A) Repeated traffic loading (B) Temperature
(C) Construction (D) Drainage

119. Alligator cracking indicates

(A)  Structural failure (B) Surface wear
(C) Good pavement (D) New construction
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112. T4¢H S gvead (optimum bitumen) AT e T Ser & -
(A) AT TreToT H (B) Yo wreorH
(C) degaralieford (D) Hirefaier gige weTor &

113. #e-d faga (Cut-back bitumen) & —
(A) 3R femas god Rgae (B) UL fogHA=
(C) Tghe sHeR= (D) R fagA=

114. f9gAT AR (Bitumen emulsion) & -
(A)  Stel & fagaer sutt o1 fAsoT (B)  forgasr & Sfer o1 fAsmoT
O g 0 g

115. & pic (Tack coat) SIRTRAT SATAT & —
(A) TRl ST 98T & forw (B) SToRiygsh & fow
(C) adg hfar s fow (D) ard ufayg & forw

116. YTSH &I (Prime coat) SI¥TAT SATAT & —

(A) TIEAE T @ U dege o7 W (Granular base before bituminous layer)

(B) HISardaHc W
(C) 3IAFITITR
(D) TFEITW

117. @I FIe (Seal coat) TeTT FATE —

(A)  STeRIUesdr 3R Idg srae (B) EITeITcHS Qfed
(C) sE®d (D)  Tef fovepTalT

118. ol 9gHe (flexible pavement) & Uehle &I 3cTesT Il & —
(A) SR-IR AR S & (B) dAAH
() fAmTgwH (D) oI AT d

119. ToFIeT HiFHaT (Alligator cracking) Sfra T g -

(A)  TIITcHS famerar (B) &dg e
(C) 3= vade fufa (D) 1S RATOT 3rgEAT
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120.

121.

122.

123.

124.

125.

126.

127.

Pavement overlay is provided to

(A) Increase structural capacity (B) Improve surface
(C) Correct deformation (D) All of the above

The Chezy formula for open channel flow is

(A) V=CV(RS) (B) V=C2RS
(C) V=CRS (D) V=CAR

Manning's ‘n’ value represents

(A)  Roughness coefficient (B) Velocity
(C) Discharge (D) Depth

The hydraulic radius is defined as

(A) Area/Wetted perimeter (B) Width / Depth
(C) Depth/Width (D) Area/Width

For a circular channel flowing full, hydraulic radius is

(A) D/4 (B) D/2
(C) D (D) 2D

Critical depth in open channel occurs when

(A)  Specific energy is minimum (B) Froude number=1
(C) dE/dy=0 (D)  All of the above

Alternate depths are

(A) Two depths with same specific energy
(B) Two depths with same discharge

(C) Equal depths

(D)  Critical depths

Sequent depths are related by

(A)  Hydraulic jump (B)  Uniform flow
(C) Critical flow (D) Gradually varied flow
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120. Yg#He 3iaTe (Pavement overlay) WeleT fhaT SATAT & —

121.

122.

123.

124.

125.

126.

127.

(A)  TIIATCHSD &THAT 9T & TolT (B)

(C) Taspferat st 8reh it & forw (D)

ol FET TaTE o [T Yol F (Chezy formula) & -

(A) V=CV(RS) (B)
(C) V=CRS (D)

AT (Manning's) &1 ‘n’ AT &ITdT & -

(A)  THaIH UTIH (B)
(C) e (D)
Serd i Bear aRenfa g -

(A) & %o / e gRE™T (B)
(C) IS/ dlers (D)

g R & forw
ELRETREIE AT LY

V = C?RS
V =C/VR

dists / aTedrs
& %ol / TlsTS

quT 9aTg (circular channel) aTell JeclehR #8X o Tl STera eflfaten FHedm & —

(A) D/4 (B)
(C) D (D)

D/2
2D

gl 7eX # fopfesher a1grs (Critical depth in open channel) gl § STe -

(A) Taflrse St sgaAaA & (B)
(C) dE/dy=0#@ (D)

dfoush IgUsaT (Alternate depths) &l & -

(A)  THET fafdrse ST arelt &Y argrsar (B)
(C) THIT IgISAT (D)

AP AT (Sequent depths) FEFRAIT BT & —

(A) gssifes ST d (B)
(C) TFRFIvaET (D)

HI3S GEAT= 1 8r
SWIed THT

AT fAdgsT arely & rgrsar
fonfeaner argRIal

AT JaTg o
¢#R-¢R gRafdd yag &
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128. Energy loss in hydraulic jump is
(A) Significant (B) Zero
(C) Negative (D) Constant
129. Rapidly varied flow examples include
(A)  Hydraulic jump (B) Uniform flow
(C) Gradually varied flow (D) Steady flow
130. Gradually varied flow is classified into
(A) 12 types (B) 6 types
(C) 3types (D) 2 types
131. Specific force is constant in
(A)  Hydraulic jump (B)  Uniform flow
(C) Critical flow (D) Varied flow
132. The water surface profile M1 is
(A)  Mild slope, depth > normal depth (B) Steep slope, depth < critical depth
(C) Critical slope (D) Horizontal bed
133. Afflux in open channels is
(A) Rise in water level due to obstruction (B) Dropin level
(C) Constant level (D) Discharge increase
134. The most efficient channel section has
(A)  Hydraulic radius = half depth (B) Maximum wetted perimeter
(C)  Minimum area (D) Zeroslope
135. Froude number greater than 1 indicates
(A)  Supercritical flow (B)  Subcritical flow
(C) Critical flow (D) Laminar flow
136. The unit hydrograph represents runoff from

(A) 1 cm of effective rainfall
(C) 1 m of rainfall

(B)
(D)

1 mm of rainfall

Total rainfall
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128.

129.

130.

131.

132.

133.

134.

135.

136.

gTsgiforeh T (Hydraulic Jump) & T gTfa gl § —

(A)  FAEcaqof (B) =&
(C) HOTcHS (D) TER

e & & gRafcid 9aTg (Rapidly varied flow) 3 3GTg0T & —

(A)  BTS3ieeh ST (B) HHAT YA

(C) HR-¢R gRafdd yare (D) TERvaTE
- aRafcl gare ot aefierd famar aram g -

(A) 129BRTH (B) 6UBRIH

(C) 3uYsRIHA (D) 2YRIH
faflse s (Specific force) R T@ar § -

(A) @TSsitele 9 & (B) AT warg H
(C) fepfeeher yarg & (D) uRafdd varg
M1 STel g NSl & —

(A) HSes T, IS > AT TS (B) T, IS < fohfeahod TS
(C) Tonrfeeher arel (D) &faTde
Gol G # el (Afflux ) BIaT & —

(A)  37ERIY & HROT STl TR A Jhg (B) TR HFA

(C) TR PR (D) gl

HeH G&T 578X W3 (channel section) gidTg —

(A)  STadaiae BT = TEWS FT 3meT

(B)  3if&rahce e IR&ATT (Maximum wetted perimeter)
(C) TgIaH &bl

() waTw

138 TEAT (Froude number) 1 & 318 gle¥ I Hohd [HeraT g —
(A)  guRfshieanel Jarg (B) Tafehfead yarg
(C) frfedher varg (D) WRdER 9aTg (Laminar flow)

Ife gISgIa (unit hydrograph) geitdT § (3T -
(A) 13T g awTd () 1fAHrawTd
(C) 1eTasTad (D) FAasTd
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137. The duration of unit hydrograph is
(A)  Duration of effective rainfall (B) Duration of total rainfall

(C) Time to peak (D) Base period

138. S-hydrograph is used for

(A)  Changing duration of unit hydrograph (B) Flood routing

(C) Baseflow separation (D) Infiltration

139. ¢-index represents

(A)  Average infiltration rate (B) Initial infiltration

(C) Finalinfiltration (D) Zero infiltration

140. The rational method for peak discharge uses

(A) Q=CiA (B) Q=iA
(C) Q=cA (D) Q=Ci

141. Time of concentration includes

(A) Inlet time + flow time (B) Only flow time

(C) Onlyinlet time (D) Constant value

142. Infiltration capacity decreases with

(A) Time after start of rainfall (B) Increasing rainfall

(C) Soil saturation (D) Both (A) and (C)

143. Horton's infiltration equation is

(A) f=fc+ (fo—fc)er(—kt) (B) f=fo—fct
(C) f=constant (D) f=kt
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137.

138.

139.

140.

141.

142.

143.

gfeic gTSSIa® (unit hydrograph) &1 3rafer gie & -

(A)  SeTelr ST ST rarer (B) el a¥T I Ay
(C) MYTHwFaaT (D) 3R 37afe

S-gI831aIT® (S-hydrograph) T 39A19T fohaT SATAT & —

(A) FfAcEEgan HrER g s (B) a6 AR AT faw
(C)  &F el GO & AT (D)  37aenVuT & faw

- (P-index) F&TRIT TS —

(A) 3iEd g (B)  uRfHA® raeiwor
(C) 3ifae 3rgvoT (D) = aeiSoT

YereTer fafer gany e g (peak discharge) ST H§F & —

(A) Q=CiA (B) Q=iA
(C) Q=cCA (D) Q-=Ci

THEIAT AT (Time of concentration) & TAfFATd g1aT § -

(A) BeTolc AT + YaIg TAT (B) hddl UdTg THI
(C) hddl SeTelc THT (D) TS ERR AW

37aNYoT &7HAT (Infiltration capacity) edy & -

(A) YT IR 81 & T, THT & 1T (B) aWTSead W
(C) PR HAJATA N (D) (A) 3R (C) AT

gI¢a T 37dNVUT (Horton's infiltration) T#HeoT § -

(A) f=fc+ (fo—fc)enr(—kt) (B) f=fo—fct
() f=FER (D) f=kt
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144. Green-Ampt infiltration model assumes

(A)  Sharp wetting front (B) Gradual infiltration
(C) Noinfiltration (D) Constant rate

145. Evapotranspiration includes

(A) Evaporation + Transpiration (B) Only evaporation
(C)  Only transpiration (D) Infiltration

146. Penman's method estimates

(A) Potential evapotranspiration (B) Actual evapotranspiration
(C) Rainfall (D) Runoff

147. Thiessen polygon method is used for

(A)  Average rainfall over an area (B)  Runoff calculation
(C) Evaporation (D) Infiltration

148. Isohyetal method for average rainfall uses

(A) Rainfall contours (B) Rain gauge readings only
(C) Evaporation data (D) Temperature

149. Reservoir routing uses

(A) Storage-indication method (B) Muskingum method
(C) Rational method (D)  Unit hydrograph

150. Channel routing uses

(A)  Muskingum method (B) Storage-indication method
(C) Reservoir routing (D) Norouting

151. The standard plate count test determines

(A) Total bacterial count (B) Coliform count
(C) Viral count (D)  Fungal count
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144, NA-TFTC ITMYUT Hisel (Green-Ampt infiltration model) AT & -

(A)  freor IfrelT 3TrsTeT (B) hfHA® gAVOT
(C) IS ITTATVOT AGT (D) FERE
145. arsqicdald (Evapotranspiration) 3 IfFafod glar g —
(A)  aTSHIHIOT + ScholeT (B)  hael arsdIehoT
(C) hdel ScHoIT (D)  3raRiyor
146. YeTdet faf&r (Penman's method) 37eTHTeT ofaTTcll & —
(A) Tefad arsulcHsi (B) arEafas arsdicgorA
(C) adt (D) T3

147. AT SEHST (Thiessen polygon) fafer sgaver fir S & -
(A) 8T 3T awT & forw
(B) T3 IT0TAT & foIT (Runoff calculation)
(C) arsdieior & farw
(D) 37aeNYUT & forw

148. 3il\d aut & fow 3msEeR—ed [Af¥ (Isohyetal method) 39T T § —
(A) o HHeT WErd (B)  chefer T TR Jfar
(C) arsdioT 3er (D)  dmuATT

149. STSITRT AT (Reservoir routing) fAEROT & 3UAET AT E —
(A) STSRUT-FIehieh Taf¥ (Storage-indication method)
(B) ATEHIH fafer
(C) XarsTer fafer
(D) Ifc gTsgaT®

150. Tl AT (Channel routing) fAEROT & 3UARTEIATE —

(A)  FTHH fafer

(B)  STSRUT-FIehieh TafY (Storage-indication method)
(C)  STeImery A feiRoT

(D)  &1E AT eRor A&t

151. eI ToXe I0TAT (standard plate count test) GRY&ToT (AU TRT aaT g -
(A) el STATI] HET (B) eIl T&AT
(C)  fawTor FHear (D) has TEAT
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152. MPN (Most Probable Number) test is used for

(A)  Coliform bacteria (B) Total dissolved solids
(C) pH (D)  Turbidity

153. Jar test in water treatment determines

(A)  Optimum coagulant dose (B) pH

(C) Temperature (D) Dissolved oxygen

154. Coagulation is aided by

(A)  Rapid mixing (B) Slow mixing
(C)  No mixing (D) Filtration

155. Flocculation requires

(A)  Slow gentle mixing (B) Rapid mixing
(C)  No mixing (D) High speed mixing

156. Alum dosage depends on

(A)  Turbidity (B) pH
(C) Alkalinity (D) All of the above

157. Optimum pH for alum coagulation is

(A) 6.5t07.5 (B) 4to5
(C) 8to9 (D) 10to11

158. Rapid sand filter has filtration rate of

(A)  5000-6000 L/hr/m? (8) 100-200 L/hr/m?
(C)  10000-15000 L/hr/m? (D) 50-100 L/hr/m?

159. Slow sand filter removes bacteria by

(A)  Biological action in schmutzdecke (B) Straining only

(C) Chemical action (D) Noremoval
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152. MPN (HTEC Yideol sfa)) G&T0T SAeT grar e —

(A)  feis deréIRar & fow (B)  Fel gor BT & forw
(C) pH& T (D)  &Eremae & forw

153. STel 3UAR H SR g{reTor fTeTRa aar g -
(A) HE-3MM (coagulant) T SSCTH AT (B) pH
(C)  arase (D)  =fera sifereiiorer

154. I (Coagulation) ¥ HRIAT T & -
(A) it Brsror (B) et fAsoT

155. Felieheleiel (Flocculation) & forw 3masaes § -
(A) €A IR i AT (B) v fAsmoT
(C) g fAsoT =7 (D) wa Aty T

156. fheardl (vord) Fr A AR FH v g -
(A) eI Y (B) PpHW
(C) &RIaT® (D) IWEFTIIFHT R

157. UelHd STl (alum coagulation) & T gsed# pH & -
(A) 65875 (B) 4FS5
(C) 8d9 (D) 10¥@11

158. ¥z s fheex (Rapid sand filter) Fr AFdea e gidr & -
(A) 5000-6000 L/hr/m? (B)  100-200 L/hr/m?
(C) 10000-15000 L/hr/m? (D)  50-100 L/hr/m?

159. ¥alr dz fheex (Slow sand filter) SFEIRAT Fr gerdT § -
(A)  eHEsTSH (S o) # Sifae fohar g@rT (Biological action in schmutzdecke)
(B)  chdel Boelel GANI
(C) varafaes fohar gary
(D) IS gerd Tt
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160. Breakpoint chlorination achieves

(A) Complete oxidation of ammonia (B) Partial chlorination
(C) No oxidation (D) Taste removal

161. Chlorine demand is
(A)  Chlorine consumed before free residual appears
(B) Total chlorine added
(C) Residual chlorine
(D) Zero

162. Free residual chlorine is

(A) HOCI and OCI- (B) NH,Cl
(C)  NHCl, (D) NCls

163. Combined residual chlorine consists of

(A) Chloramines (B) HOCI
(C) Clygas (D) Clo,

164. Ozone as disinfectant is
(A)  Powerful but unstable (B) Weak and stable
(C) Not effective (D) Same as chlorine

165. UV radiation disinfects by
(A) Damaging DNA (B) Chemical reaction
(C) Heat (D) Filtration

166. Water softening removes
(A) Hardness (Ca®* and Mg?*) (B)  Turbidity
(C) Color (D) Odor

167. Lime-soda process removes
(A) Both temporary and permanent hardness
(B)  Only temporary hardness
(C) No hardness
(D) Alkalinity

168. lon exchange softening uses

(A)  Zeolite or resin (B) Alum
(C) Lime (D) Sodaash
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160. siHarEe FRIe (Breakpoint chlorination) 9Ted &dT § -
(A) AT T qUT e Eor (B) 37T FARAUT
(C) IS 3fferEIenvoT 1Y (D) TG gereT

161. F@ReT AET (Chlorine demand) § -
(A)  dE FANIT S HeFd AV To@el & Igol STHIT 8T
(B) o SHISN TS FeArleT
(C) 3aferse FaReT
(D) ==

162. #HFd 3afIse NIl (Free residual chlorine) gidT & -
(A) Hocl 3R ocl- (B)  NH,CI
(C) NHCI, (D) NCls

163. HYFd HATASE Fell{IeT (Combined residual chlorine) 7 HFHATeIT 81T & -

(A)  FINAGH (B) HOCI
() cL3m (D) clo,
164. 3ieileT Hrerur=mre (Ozone as disinfectant) & &9 & § -
(A)  rfFaerme T AR (B) eI 3R R
(C)  3rvsrdT (D) Fod & FHAT
165. A fafReoT (UV radiation) HIeTof=AerT dm ¢ -
(A) é’rwﬁaﬂﬁtrg?am (B) TErafes wfafsrar garr
(C) FSHATEART (D) f&Ies @ (Filtration)

166. STel G UT (softening) eI & —
(A)  HORAT (Ca?* 3 Mg?*) (B) =TTl

S

(C) T (D) 91

167. asH-AST 9fshaT (Lime soda process) gerdr § -

(A)  3FURY 3R TARR AT FORATT (B)  hael ITEUTAT HdRAT

(C) IS FHORCT AT (D) & (Alkalinity)
168. 3A-fafe#1a FgHIUT (Ion exchange softening) AT #cT & -

(A)  T3femse ar e (B) fheaY (Alum)

(C) e (D) HrETU

o
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169. Reverse osmosis removes

(A) Dissolved salts (B) Only suspended solids
(C) Bacteria only (D) Gases

170. Desalination methods include

(A) RO, distillation, electrodialysis (B) Only filtration
(C) Only chlorination (D) Sedimentation

171. BODS5 represents

(A) Oxygen consumed in 5 days at 20°C (B) Oxygen consumed in 1 day
(C) Total oxygen demand (D) Chemical oxygen

172. The BOD/COD ratio for domestic sewage is typically

(A) 0.5t00.6 (B) 0.1to0.2
(C) 09to1l.0 (D) Greaterthan 1.0

173. Ultimate BOD (L) is related to BOD5 by

(A) L=BOD5/(1-er—kx5)) () L=BODS5
(C) L=2xBOD5 (D) L=0.5xBOD5

174. Deoxygenation constant k1 is typically

(A) 0.1to 0.4 per day (B) 1to 2 perday
(C) 5to 10 perday (D) Zero

175. Reaeration constant k2 depends on

(A) Temperature and turbulence (B) OnlyBOD
(C) pHonly (D) Alkalinity

176. Critical oxygen deficit occurs when

(A) DO is minimum (B) DO is maximum
(C) DOiis constant (D) BODis zero
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169. Raw EAfAT gerar § -

(A) €l gU AT (B) e freitad ar
(C) had sSFaRar (D) I

170. oquTHiFd (desalination) faferat & emfder & -
(A) RO, 3THad, SoiF IS TITad (B) ohad fAEdesT
(C) had FAIIAT (D) 3faEE

171. BOD5 &=ifar & -
(A)  20°C 9X 5 feat & 3ueifara sfrea (B) 1 Tee & 3usifara it
(C) el JHTerdiIsTat AT (D) TR TS

172. O] 319fRIse 5o & ferw BOD/COD 3feqTe HTHTI: —
(A) 0.5¥0.6 (B) 0.1¥0.2
(C) 09¥1.0 (D) 1.0% 3&*

173. 3ifasr BOD (L) @&f&q § BOD5 ¥ -

(A) L=BOD5/(1—er~kx5)) (B) L=BODS5
(C) L=2xBOD5 (D) L=0.5xBOD5

174. 3T fAadie (Deoxygenation constant) k1 @I -
(A) 0.1¥o04vdfea (B) 1d2vfafes
() s¥i1oufafea (D) <

175. Yof: argeor foiarcieh (Reaeration constant) k2 f/#iX e & -
(A)  arg#Te 3R 3renfa o (B) FITBODW

(C) HATpH™ (D)  &TRrIar Ox (Alkalinity)

176. Hgcaqur ifediael @rer (Critical oxygen deficit) &1dT & a0 -
(A) DO FIAAH & (B) DO f&hd#&r
() Dof&ERa (D) BODTE
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177. Trickling filter biological growth is

(A)  Attached growth (B) Suspended growth
(C) Nogrowth (D) Chemical process

178. Activated sludge process uses

(A)  Suspended growth with aeration (B) Attached growth
(C)  Anaerobic digestion (D) No biological treatment

179. MLSS (Mixed Liquor Suspended Solids) in activated sludge is typically

(A) 2000-3000 mg/L (B) 100-200 mg/L
(C) 10000 mg/L (D) Zero

180. F/M ratio in activated sludge represents

(A)  Food to microorganism ratio (B) Flow to mass ratio
(C) Filter to media ratio (D) No specific ratio

181. Floatin CPM network is

(A) Difference between latest and earliest time
(B)  Duration of activity

(C) Total project time

(D) Critical path time

182. Free float is available when

(A)  Activity finishes before successor starts
(B) No float exists

(C)  Activity is on critical path

(D) Lagtime exists

183. Total float equals

(A) Latest finish — Earliest finish (B) Duration
(C) Zero always (D) Negative value

184. Critical path has

(A)  Zero total float (B) Maximum float
(C) Negative float (D) Positive float
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177. fefeemT fheex & Sifds gig (Trickling filter biological growth) gl & -

(A)  HeEe gig (B) fAefadgfe
(C) g gigamer (D) AT Sihar

178. iy Felot UshaT 3UT1T Tl &
(A)  argdrRIoT & ATy el gig
(B) HeldeT gig
(C) 3RIfae 3198 (Anaerobic digestion)
(D) IS SHIh ITTR AL

179. AfhT ToloT (activated sludge) # MLSS (Fers ot awdss Affoisd) I#AId: 81T §:
(A)  2000-3000 f&.31m. /e (B)  100-200 T&.3m./<fr
(C) 10000 f&.a./ef (D) =

180. &fshd Fefol (activated sludge) H F/M 37ard gt &:
(A) 8Tl & FeAsiId I 3Tt (B)  WATE & eI 3TgdTd
(C) heex @ ATCTH rgard (D) S fafRISE 3eTurer ¥ET

181. CPM #eds H Tdie § -
(A)  FdTdH 3R IRAS THT o &1 HT 37X
(B) wrfafafar & afer
(C) Tl RIS THT
(D) fThfEhaT TTTHAT

182. ¥ walic (Free Float) 39eie¥l gIdT § I -

(A) AR IcafOsRT & Ugo GATCT 8T AT &
(B) IS Welle wTET Brem

(c) afafaf™ T gy wad g

(D) SETEATEATE

183. %ol Wellc (Total Float) SRTeX BT § -
(A) STdAdH AT — IRTAS FATCT (B) 3@fer

(C) g@\agkﬁq’ (D)  HKOcHS AT
184. ffeser 9 (Critical Path) X &1dT ¥ -

(A) QWWW (B) 31f&haH Falle

(C) FHUTcHSD Fellc (D)  EeATcHS Felle
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185. Crashing in project management means

186.

187.

188.

189.

190.

191.

192.

(A)  Reducing activity duration by adding resources

(B) Extending duration
(C)  Eliminating activities
(D) Adding activities

Normal cost is

(A) Cost at normal duration
(C) Maximum cost

Cost slope is

(B)
(D)

Minimum cost
Crash cost

(A)  (Crash cost — Normal cost) / (Normal time — Crash time)

(B) Total cost/ Total time
(C) Fixed slope
(D) Zero

Resource leveling aims to

(A)  Smooth resource usage
(C) Reduce project time

In PERT, optimistic time (to) assumes

(A) Everything goes perfectly
(C) Normal conditions

PERT expected time te is

(A) (to+4tm+tp)/6
(C) (to+tm+tp)/3

Standard deviation in PERT is

(A) (tp—to)/6
(C) (tp—to)/2

Line of balance technique is used for

(A) Repetitive projects
(C) No planning

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

Increase resources
Increase cost

Everything goes wrong
No assumptions

(to+tp)/2
to

(tp+to)/2
tp —to

Non-repetitive work
Only industrial projects
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e SR

185.

186.

187.

188.

189.

190.

191.

192.

IRASTAT &t & $hfAIT (Crashing) &1 37T § -
(A) EHET SIS Affafer 3afer eeren

(B)  31afer sigrem

(c) afafafe=r gerer

(D) &g Afafafar Ssar

HTATT o191 (Normal cost) g —
(A) HHAT AT W AT (B) I oImaTd
(C) 3f&rgH aeT g (D) Sher AR

AT @rel (Cost slope) § -

(A)  (SHT ARTT — TTHAT A19Td) / (ATHT AT — hel JHY)
(B) el ARTA / Fel HHI

() ERae

(D) LI

AT GHTNOT (Resource leveling) &7 322F & -

(A)  HHETE SYINT I Fford el (B) T STl
(C) IRITSAT FHT "TT=T (D)  <TITd SGTeAT
PERT # 3fIRmarey THI to (optimistic time) AT & -

(A) |9 FS O & F FE T (B) &S HD eI &1

(C) wrHT RfEfaAT (D) RIS AT TeT

PERT & 3mfeld @57 te (expected time) 8IdT &:
(A) (to+4tm+tp)/6 (B) (to+tp)/2
(C) (to+tm+tp)/3 (D) to

PERT & A& faddle (Standard Deviation) gIdT &:
(A) (tp—to)/6 (B) (tp+to)/2
(C) (tp—to)/2 (D) tp-to

S 3T ST Tehetieh STANT BT ¥ -

(A)  YeRIged TRATSTAIT & (B) IR-YeRIged Hrait &
(C) IS AT AGT (D)  hae e aRAST3T &
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193. Value engineering focuses on

(A)  Function vs cost optimisation (B)  Only cost reduction
(C)  Only quality improvement (D) No optimization

194. Earned value method measures

(A)  Project progress and performance (B)  Only cost

(C) Onlytime (D) Resources

195. Schedule Performance Index (SPI) is

(A)  Earned value / Planned value (B) Actual cost / Earned value

(C) Earned value / Actual cost (D) Constant

196. Cost Performance Index (CPI) is

(A) Earned value / Actual cost (B) Planned value / Earned value

(C) Actual cost / Planned value (D) Zero

197. Which of the following methods of structural analysis is a force method?

(A)  Slope deflection (B) Column analogy
(C) Moment distribution (D) Kani's method

198. The number of independent equations for static equilibrium of a plane structure is:

(A) 1 (B) 2
() 3 (D) 6

199. In the moment distribution method, the sum of distribution factors at any joint is:

(A) Zero (B) Lessthan1
(c) 1 (D) Greaterthan1

200. Bending moment at any section in a conjugate beam gives in the actual beam:

(A)  Slope (B) Curvature
(C) Deflection (D) Bending moment
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193. deg $NfAaRar (Value Engineering) Hfaa gl & -

(A) A 3R AT & 7ol W (B)  hael ATITd Tl W
(C) el JUTdeT UR T (D) IS 3HeTohole wTgr

194. 3#f5Id Aza A (Earned Value Method) AT ¥ -
(A)  IRIATST & gaTfa 3R geeteT (B)  hadl oIaTd
(C) S THY (D) EETYT

195. WA Y& Hahis (SPI) ¥ -

(A) 3o Hea / Hatad #ea (B)  arEdfde dmerd / 3fold Hed
(€) 3fSa He / aredfas st (D) TR

196. AT el e (CPI) ¥ -
(A)  3fSTd He / arediash dmerd (B) A Hew / 3 qe o
(C) arEdfdeh derd / fafad dea (D) [T

197. TRTCHE TAeaor B Frefare & & @ & [ ReR 3fARaaar & gar & ¥ o
g?
(A)  @orret faeigor fafer (B) hrore ATELT AT
(C)  3erpY faeRor fafr (D) SRR

198. Tsh HATS HIHAT & TR TJelel o [T Facs FHlanol & d&m ¢
(A) 1 (B) 2
€ 3 (D) 6

199. 3meeT faawor fAfer &, fohdlr off Siis W Ao arer |l HeEal & faeRoT SRl & T
EHRT BT ¢

(A) T (B) 1¥wHA
€ 1 (D) 193w

200. U FIA AH # Rl o rgemer o¥ SfEer Apie aedfds @i\ A qafar &
(A) ot (B) @shall
(C) faeigor (D) dfSaT AT
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IMPORTANT INSTRUCTIONS

TEAqY ey

11. Duration of the examination is three (3) hours and there are

200 Multiple Choice Questions (MCQ).

Candidates are required to mark the correct answer against the
serial number of the question in the OMR sheet. Candidates
giving more than one answer for a question, the answer will
be treated as wrong.

12.

13. Each correct answer will be given one (1) mark. There will be
negative marking of 0.25 marks for each wrong answer.
Candidates are, therefore, advised to keep this in mind while

answering the questions.

You will be supplied the OMR Sheet separately by the
Invigilator. You must complete and code the details of Name,
Roll Number and Booklet Number in the OMR Sheet
carefully. You must also put your signature on the OMR sheet
at the prescribed place before you actually start answering the
questions. These instructions must be fully complied with,
failing which, your answer sheet will not be evaluated.

14.

15.  Failure to comply with any of the above instructions will
render a candidate liable to such action/penalty as may be

deemed fit.

“Mobile phones and wireless communication devices are
completely banned in the examination halls / rooms.
Candidates are advised not to keep mobile phones / any
other wireless communication devices with them even in
switched off mode, in their own interest. Failing to comply
with this provision will be considered as using unfair means
in the examination and action will be taken against them

16.

1. lten 1 srafy &9 (3) 92 H af g $a 200 597 €
3afica® 1 S 9 (NN A I & e G F wd
SR H Tafed 0 8 T T9 F o wh @ arfes s
It IAEE ST I TTeTd HHT ST |

T T IR Bl Th (1) 36 I Swm| yl@w Tea W H

1T 0.25 37 T THRIHH T BT gHIT, IR I T
1 19 <4 §Y 38 &M & TEd i g § Il 2

frieres grT 3Rl 3.wW. IR, ufehl 3t ¥ & Wit ..
IR, ufreRt #§ Frmrect % SHER eMqds ST M, U e
SR goheie @& 1Y ford| Yl % W 9 # ¥ HE 9
T .. AR. ufren © fruifa wm s s gwaner of
IEwd e | Iwfw e w1 g W srgue R S =,
FTIAT JATIHT IALALIHT T S A& S|

I fopet off rgew 1 Uo7 i W IEfigaR W faeegEr
HIEATE Y ST HRel 3 A1 U feI S "R 21

13.

14.

16.  “gfer Far / FW ¥ HiawEeT BT 79T SaR FIR GrerT

7 @E
fftg & Ifigart #1 37% 39 Ba & geg & it 8 f# @
miaTEeT B / A 89K GIR e B [T AE w5 S 97
I 7 7@/ 3G YA BT I T B W weT 7 agla
TR FT FFIT AT U R I [eg FEErE # e,
FTH FEHieaRt 1 W a7 afRd AT ¥ A # 9 aret

including cancellation of their candidature and future gieranl ¥ afFiferT g7 & afaa 13T sre)”’
debarment from appearing in examinations.”
MANNER IN WHICH ANSWERS ARE TO BE GIVEN I & i T

Directions: Each question or incomplete statement is followed by
four alternative suggested answers or completions. In each case,
you are required to select the one that correctly answers the
question or completes the statement and blacken appropriate circle
A, B, C or D by Black/Blue Ball Point Pen against the question
concerned in the Answer Sheet.

The following example illustrates the manner in which the
questions are required to be answered.

Example:
Question No. ‘20°-

Who was awarded with the 2016 ‘PEN Pinter’ Prize?

(A) Margaret Hills
(B) Margaret Murray
(C) Margaret Wilson
(D) Margaret Atwood

Explanation: In the above example, the correct answer is ‘Margaret
Atwood’ and this answer has been suggested at ‘D’. Accordingly,
the answer is to be indicated by blackening the circle by Black/Blue
Ball Point Pen in column ‘D’ against Question No. ‘20’ in the
manner indicated below:

Question No. “20°-

There is only one correct answer to each question. You should
blacken the circle of the appropriate column, viz. A, B, C or D. If]
you blacken more than one circle against any one question, the
answer will be treated as wrong. Any change/correction in the
responses or use of correcting fluid is prohibited.

You are NOT required to mark your answers in this Booklet.

TAdE: I e 31UET TR S HUA 6 TG TR I T Ik AT
YT T 3| Tk g0 H 37h! fohell Th b1 T B S 9 1 T IT
T YT HUT B QU B I IR IW IR H I0H MATHR TH
A, B, C a1 Dl &t / R siet @1ge 99 § el S 2|

= e U e ¥ wE g S R W R veR i 9. Rl

QTR
T . 20°
2016 1 U fiet’ qrepR fope Sfiar?

(A) wwRe feew

(B) =wRe m

(C) wmie foemm

(D) H=WRE Tegs
TP IRE ISR H, HE ITW AIRE Tege’ § 3R ¥E IW D H
I T ] 3 T @ 20° % A1 HieH ‘D’ F AR @ 6
?ﬁ/:ﬁﬁﬁaws'zﬁqmbﬁqmwﬁaﬁﬁﬁﬁ:%wém

T E. 20°-

OJOI0]

ek T I helel Teh &l Tl ST &1 HUsh! 3ferd shie I8 A, B, C =1
D % TR @M I Sl HET 21 Ife 3 fordft oft w97 & 9 w @

HAfYeh MATHR @H I AT HUI, I HTUhT IW Teld T ST ST A
s GRed/ YU god o1 IUA Fiid 2

JTTTRT 39 GIGTeRT H 310 ITU 1 Fafed s I srraveehar T8 21 9 3w

All answers must be indicated in the Answer Sheet only.

el I Gl § SR fepy 9 =Ry
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90. d)
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