TN TRB
AP

Previous Year Paper
(Civil Engineering)
05 Apr, 2025



The recruitment of 'ASSISTANT
PROFESSORS', 'ASSISTANT LIBRARIANS'
and 'ASSISTANT DIRECTORS PHYSICAL
EDUCATION!' in various disciplines for the
University Colleges of Engineering Regional
Campuses of Anna University, Chennai

[Advertisment No.001/RC/UCE&RC/2023,
dated: 24.11.2023, 25.11-2023]

Master Question Paper

Module Name : Civil Engineering
Exam Date : 05-Apr-2025 Batch : 14:00-17:30

Sr.

No. Civil Engineering

PAPER I
I L5085 THE 560 — 6T6TLIS! 6TeU66ME L|600T[TEE ?

A SOHOWISTLI L6oorF&F)
B: &OMlwWeNsTLI Leoorj&e)
C: o ulfmi LeoorG&&  -(Correct Option)
D : Quuimoll Ljeoor f& &
2 syevorLIMM LN6eTemans SAWEGL - QUTBHSTS LIHeUSNSHS G5 Ty C1&FIs%.
A: Fmmlev
B: SlmiLiemm
C: 9|lblnmemeor  -(Correct Option)
D: S mCHT

3 @evEHetE GMILIL &[H.
“QBGHE T

A Nlem6ITS QS MmN &

B: 2 1DeMNS QTN



C: LI6OTLS Q&Memd  -(Correct Option)

D: 2 alemng QFHTens

“LUNLQSTLI6L” 6T6dTM QIFMELAVIS G )6V & 60018 GMILIL| &([H .
A : 6T600TETDILD6DILD

B: 2 flEQeEmm@mmLy

C: eflements Q& mems  -(Correct Option)

D: LT & Q& TendH

FHTLILNemLD G VeVTH QST 6N T8 &600T L M5

A: M6 CHLE06L 2 L6V, 2 6Tems HemL&6M6Ns SHIEHS DTGNS 6MVLE LIGOT
QM MTES b

B: 9mleys CGHL 6960 2_L 6V, 2_6T6T &6 FHM6TE H5756H5 LDMTECLDMNS 6L LI6OT
QM MTES b

C: 9Mleys CHL 6L 2 L6V, 2_6TeTE HeMLS6METS S&HIEHS DTGNS 61VIC LIGOT
QAMMT&HGIMI.  -(Correct Option)

D: 9inleys CHL 6060 2 L6V, 2 _6T6MS HeML G606 HHISHS DTG 6rVLC LIGHT
QAMTHGHIMI.

LeflQuim( — QUTHSSLOMeoT L|6ooT J&EF elS)6migs 85 600TL_ 155

A ‘2 Wlgeurfler 2 &@&meT QeI GLTH WD, 2 LeuGLoev 2 ulll;y
6UIH G & MEOTMIEU T WI6LELL.”

B: “@r el Weluald, 2 L 6L G6v 2 ulJ e S TeormieuFH ulev@LI”  -(Correct
Option)

C: “@eoril&ev, Heofls@Mlev (LneoT e mi 2 ulF euifledr @ L (HILD”

D: “mFmICLIMTSH6V, H6oTQeTmTHMITL_L6V.”



10

A (1)-(1F), (2)-(2b), 3)-(@), (D-(3D)
B : ()-(Q), (2)-(), (3)-(3), (4)-(3))
C: (D-(3b), )-(F), 3)-(2H), (H)-(@) -(Correct Option)
D : (1)-(3), (2)-(34), 3)-(FF), (9)-(Q)

“6T60T Q| LILIGOT GUIBSSITEOT” 6T6OTMI LOML_6ML_ L1 LITT& S8 Sn MGG 6T6U660) 8
Ql(LDeUEMING)?

A : LIV 6U (LD 6U6em NG
B: DT eU(pelennS)
C: QL aWpealimnd

D : Bletr6vor aU(WelemnG)  -(Correct Option)

“BSHGIM GWICMTeNT — FMHCMeUHSE HTH M LIL Ceusmmild — 6T6dTm LITTHIWITT
LITL65160 /60 LDHSI6TET 6U(LDEUEMLNG) 6TSHI ?

A &ITEL QUG

B : DL eUpeuenlnG)  -(Correct Option)
C : L6V aU(peUem NG

D : §6m600T 6U(DeIeMLNE)

“o_uilFeurfler 2 &@GmeT QI CLTHWD 2 L 6vGLO6Y
2 WTeUbBO S TeaTmIaH U LECL” — @ euellSH &HaTmev Lj6ooTF&HSLILMBILIN GI&FMeV WITS ?

A BSPHSSLD

B: FJLIQL6V6m6V -(Correct Option)
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12

13

C: HOFWDF6

D: Uphisalang

QBOBHCHT, QUUILDELL-B) V5 &H600TS GMILImLIS CHTHOSH &HHLD :
A LIOOTLS QB TeNSH, 2_al6MNS Q&HTens

B : alle060Ts Q& MTen s, 2 LDeMNG G1&HTen s

C: @@MAUWATTL(HLI LeTLS QFTens, allemeors Q& mens

D : LieooTL|& Q& MTem s, allenend Q&mend  -(Correct Option)

G LD 85 600TL_eUMMIET FIflWIMeT SaMenms Q56 QFU1s%.
() @5WWeS6n, QUM s mevoreoor ey GMILILNL S5 GHS LOMTMIS 605 60)6TE
QFUWISI aU(BRMSI.

() QFWMEnS BlesoreoorMle] QUTHHS G WIHS kIS EHSS gUl6] CHemnel.
(@) D60l & 60TV (LY ULD QF UIEVEHEMEITILD 3|6U60T &1q.60TLD 6T60TMI S(HSILD
QFWSMETW LD Q&F WIS QWIS Q& WM Hlevoreoor e

(FF) QF WM& HievorevorleNledr LAl &S UIITeoT eUeTTEFIUITEL SHiT6)
MlellwevmeT g6 CHemaullLLL0ML L TH&S6T.

A (2), (2b) 1, (@), (F) Heum
B: (1), (@) &1, (@), (F) Beumi  ~(Correct Option)
C:(3), () &1, (31), (@) Heum
D : (&), () &F1fl, (), (@) Seumy

GUITETITEL S MISHSIF &719.60ILD LO([HES SHI6U60T LIT6V
LOMETTS &ME6V GBHITUImeTer GLImeL — @LILIML6560 9mlaflulemev aumpelwiGseur(
@) 6600TSH 1L LITIQUIGUT :

A Quiflwmpeury
B : &,600TL_IT6T

C: &VCF&HIMPUTT -(Correct Option)



14

15

16

17

D : [BLOLOTLDGUITS

2 WFHemeoords & Iflul LIMeL LIGLIL|S6IT 61858560607 ?
A: @ revor(h)

B : BT6OTS

C:8hS!

D : eLpeorml  -(Correct Option)

Frflwmen LWRQSTENS Q&TLemIs 8 e6vorLmlss.

() @5WWed6v, A mend mevoreoormle] GMILILNL &5 GBS LOMTHS 60560 6TE
QFUWG euMISMSI.

() @5Wwedev, QFwWMens HlevoreoorMle)] &IS58 GBS LOMTIHS 6V S 60 6TE
QEFWsmRMS.

(@) @5WWeS6n, QFuMEHm s HlsvoreoorMle)] &ML &85 E&HS LOMTIHEH 6050 6TE
QFWE aumBRMSI

() @5WWedlev, AEuwmens mevoreoormMle] G55 GBS L0 MM 60560 6TE
QEWsmRMSI.

A: (FF) -(Correct Option)

B: (@)

C:(2b)

D:(39)

L|MIT, WITEM60T, LD6M6V, LIS GH6T (NemmGBLL eTeleuem &L LITeSlementds GmMl& @D ¢
A 2 WTH6e0600T LIGTE0ILN, &M 6m600T L6Vl 6o LIMTeV

B : | &M6m600T LIGVeNI60TLITED, M) 60600T 62 60T (60T LIM6V

C : 2_WITH 6m600T 6260TM60TLITEV, &M 6M600T 6 60T 60T LIM6V

D : &M 60)600T 6260TM 60T LIMTEV, | &Mlemevor LiIeuelledTLIMeL  -(Correct Option)

‘LeflQuIm®)’ 6TedTm Q& Meved M & MeoT LjevoT 7&F & el & emulds & 6v0r L)) 8.
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19

20

A2 WIfHoil LieorT &

B : LeoorLLIQUWT LT &S

C: o LU QUUILILjeorF&d  -(Correct Option)
D: LU QUWT LeooTF&FF

“LOMETITS &HMH6V GHITWITETeor GLIMTEV LOMUIS TV
WSeTms SWisflen ellggieus GamLLibom! 57
~@6U6U1q.&6r 6L LU edTm) 6U(HLD [HULIMISEM 6T 6T(LDSI5.

A : 9J19.GLOTED60T, @) 6MUIL], (LOIT600T

B : &1 GLOmemeoT, (LNJevor, FQISHIen &

C: FrGLOmemenT, QR WGIems -(Correct Option)

D : 3|19 GLOITem 60T, L1961 SHI60 5

‘QEBHS’ — QFMLASH G W QUITIHEHLD §)6V8 860018 & MILILLD &([H5.
A: QBEBLILE Gameud, elemeor(Lnmm!

B : Q&FLhemLoWmeoT GLFevorL LD, 6)6m6e0T&H 06 & MTen 8

C: QBEGLULL UBSI, LI60TL|H Q& MTemnd  -(Correct Option)
D: QB@GLLEF &L, llemerQuEsFLID

‘QLISIHL]" 6T60TM G FMeLEd6dT QILITIHET :

A QeU6TETEH6L eNLD&& FL[H& -(Correct Option)

B : LDGDOTE0I &5 (G 61T ELOLDE G PL_HS

C : QeueTaTsH 6L QEMIHS! & yevorL

D : Qleu6Tens &6V G yevorL



21 miigsev’ eTeoTenild Bl MISHens @)L LbOLIMHMIETET MIS&HMSHS QOSHTSLIenLIE
&600T L)) &.

A : EFITWITEU60TLD
B : edlFmyeneoor &Ll6q 60T
C: 558 W60 LG BTG F600T&6T  -(Correct Option)
D : @eumnlev gD @)6Lemey
22 Netreu(mld Q&S Blemevs QSTLMT NFlSQSH WSS : ‘&Tev TS’
A : &ITeVL60T 60T HITG 60T
B: &MTVEN&HGHES STH60T -(Correct Option)
C : HITELEOTSI SIS 60T
D : &ITEV6OT TSR WL S5 60T
23 BILLTH H6060&6T eTenilh Bredleor Sy W :
A : 6606018 & 600T600T 60T
B:5.5. H(BHMTe&ESETF]T
C:&m &hasam
D: &.&M. QUEBLOMET -(Correct Option)
24 gl FLAEOILD @) 60T MG 600TL M :
A: FMHSLD
B : LO[J600TLD
C : LD6OTLD

D:9|&D  -(Correct Option)



25

26

27

28

“L1600TLq.” 6T60TM Q& MeLESI6IT QLITIHET WITS! ?

A: BV EF

B: &W5S!

C:Lomyy

D:euuilm -(Correct Option)

“EUMIGDILD” — 6TETM QFMLVANE G TH TEFQFITEL &(H5s.
A QLI(HeDILD

B : §6v0TemLD

C: euememln  -(Correct Option)

D : fmiemin

“QBMTHISSITT” 6T6dTM Q& MeLEdl6T CaUTEQ &6V &(H.
A:Q&MTH  -(Correct Option)

B: Q&TH&SH6

C:0aTMh&H

D: Q&THSS

“QBHLPGHEV” — @)6V&GEH600TE GMILIL| &([HS.

A : eSO & T &

B: 2 flFQFmm@mmLy

C : LIGDOTL| SRS Ten &

D: QamPlMm@LUWI  -(Correct Option)



29 «ypell” — eTedTm QEFMVLaNSE 2l eNeuHIG QLT 6T(DSI5.
A : LDIT6OT
B : 60l
C: &0

D: &&Hemy -(Correct Option)

30 QEwis QUITMmHEETE QFMIBT QO F [H&HMISELD
6T 856011 M Foifl Hev.
~@ &G LML QEFEMIBT 6T60TM Q&ML &GM&H G LD We6ofl&T Wy ?

A : [H600T LIS
B: Uem&eUJ -(Correct Option)
C: 2 mellery

D: QJ&0

PAPER 11

31  If the system of equations
-2xt+ytz=a
Xx-2y+z=b
X +y - 2 z=c has no solution then,

A:a=1,b=-1,¢=0
B:a=0,b=+1,c=-1
C:a=0,b=-1,c=1
D:a=0,b=1,c=1 -(Correct Option)
32 Let A be a Skew-Hermitian matrix, then
A : 1 A must be Hermitian and its characteristic roots must be real

B : 1 A must be Hermitian and its characteristic roots are either zero or purely imaginary -(Correct
Option)



C : 1 A must be Skew-Hermitian and its characteristic roots must be real

D : 1 A must be Skew-Hermitian and its characteristic roots are either zero or purely imaginary.

33

2 05
letA=|1 2 3} The system of equations AX=Y has a solution.
=1 51
A o
Only for Y=| O |,aeR
0
B 0
Only for Y=| a |,aeR
0
C T
Only for Y=| 2 |,aeR
a
D 3
Forall Y eR .
. — (Correct Option)
34
a 1 1 X
letA=|1 B 1|, apy=1, a. B. y eR. If X=| x, |e R, Ax=0 has infinitely many solutions
11 v X3
if trace (A) is :
Al
B:2

C:3 -(Correct Option)
D:4

35

Consider f(x) =x (x - 1) (x - 2) on [O, %] If there exists a point C e {0, —;] safisfying

mean value theorem, then the value of C s :

A ¢y

?



36

37

38

6  —(Correct Option)

The area of the surface cut from the bottom of the paraboloid x2+y2-z =0 by the plane z=4is :

:A = (545+)

B 2 (s 5]

e
o~

(17 17 )

— (Correct Option)

(17 17 +))

w4

If a vector field is given byF=(siny]i_+x{l +cosy)], then the value of the line integral of

F over a circular path x2+y2= 1 is :

A:0

B:n -(Correct Option)

C:n(m+1)

D:n(m-1)

The solution of xzy“—2y =0is:



— (Correct Option)

X+ X

39 1f X, X +e*and 1 + x + ¢* are solutions of second order linear differential equation with non-
homogeneous term Q(x), then Q(x) is equal to

A:l

C:-2
D:-1 -(Correct Option)

40

If y[x) is the solution of y'" = 2y" + 1 =0 with y(0) = 3,y (0] = 4 then y(1) =.
A:3+e

B:4+e¢

C:1+3e

D:4e -(Correct Option)

41
Consider uy=uyxy, 0 <x<m, t>o0

u (x, 0)=sinx+sin 2x, 0 <x <m
u (0, t)=u(mt)=0,t>0

then which of the following statement is tfrue?

A ety (x, t) is bounded
— (Correct Option)

B
e2tu (x, t) is bounded



43

44

eHtu (x,t) > 0 ast »oVxe(0, )

Question Dropped

The solution of u= Uyy, 0 <x <1, t >0

subject to uy(0, t)=0=uy(l, 1), >0

is given by :

A “ n_..:a

. Z a, Cos[ﬂ} LEJ »Qp are constants
n=0 .

B . {nm '_2t

- X A,co [nlﬁ] L1, ap, are constants
n=0 .

c ()

: Z Ol sin[@} e \1/J ,0p are constants
n=0

D o 3 _hm
N A sin[@} e |1 apare constants
n=0

The coefficient of cos x in the Fourier series expansion of f(x) =e " *in 0 <x <2mis:

A J+e 7
o

B 1-e

. o

C 1+e2
2

D | e~ 2r
2

— (Correct Option)
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46

1

B 1

 Yna=Ynt 5 [Ky + 3Ky + 3Kz + K, ]

C 1

. yﬂ+]:yﬁ+ g I:K] + 4K2 + 4K3 + K4:|

b +][K+2K + 2Kz +K,]

« YnaTY Z ™ 2 3 .
6 * _ (Correct Option)

Consider the iteration Xn.; = x_; + L nz 0 for given x; = 0. Then which of the

m

following is frue 2

A X, converges to \/ﬁ with rate of convergence 4

B X, converges to \/E with rate of convergence 3

C .

. X,converges fo \E with rate of convergence 2 (Correct Option)

X, converges fo V2 with rate of convergence |

Question Dropped

Li=1,23..9.

ol —

Let X be a discrete random variable with probability distribution p(i)=

Variance of X is :

A

0| —



47 A fair coin is tossed for 5 times. It is observed that the total number of heads obtained is atleast 3.
What is the probability that the number of heads obtained is a non-zero even number ?

A S

> 8

B 5

16 .

— (Correct Option)

C s

32

D 5

D 64

48 Let X be a random variable with Mean 5 and Variance 2. Then, what is the value of E (2X2 +5)?
A:55
B:57
C:59 -(Correct Option)
D: 61

Question Dropped
49

A circular roller of radius 5 cm and weight 200 N rests on a smooth horizontal surface
and is held in position by an inclined bar AB of length 10 cm as shown in figure. A
horizontal force of 200 N is acting at B. Find the tension in the Bar AB and vertical

reaction at C.

o
o5
DN
- 2
T 1 T 7T T 1

A:230.94 N and 400 N

B : 400 N and 500 N

C:230.94 N and 21547 N

D :400 N and 300 N



50

Find the reactions at A and B for the beam subjected to loading as shown in Figure.

The reactions at A and B are

10kN |8 kN
N

2m | 2m | 4m
i O

A :10kN and 8 kN

B :23 kN and 13 kN

C :5.75 kN and 3.25 kN

D: 11.5kN and 6.5 kN -(Correct Option)

51

The minimum force 'F' required to maintain the block in equilibrium is :

A:10N
B:10.5N
C:20.5N

D :49.5N -(Correct Option)

52 The magnitude of resultant by Parallelogram law of the two concurrent, coplanar
forces as shown in figure is

10N

e »>10N

A
4200 + 1003 N

— (Correct Option)

J100 + 50 43 N

C:20N



53 A hollow shaft of external and internal diameter of 80 mm and 50 mm is required to transmit torque

from one end to the other. If the allowable shear stress is 45 MPN, the safe torque that the shaft can
transmit is

A:383N-m
B:1.83 KN-m
C:238N-m

D :3.83 KN-m -(Correct Option)

54 The Euler load for a column with one end fixed and the other end pinned is given by

A Z2E|
B zZE
. LZ
C 2q2g
i .
— (Correct Option)
D 4z2g
L2
55 If the bridge cable is on pulley, the vertical force on tower s :
o (]
e )
TI‘H&]X Tmax
A

Trnax (COS o + COs B)

B

Trnax (COS o + sin )



D . .
7 Trex (sina+sin @) (Correct Option)

56 In arches, load is transferred by

A : Bending moment and Axial forces alone
B : Bending moment, shear and Axial forces -(Correct Option)
C : Bending moment alone

D : Bending moment and shear alone

57

Determine the reaction on the beam shown in figure.

15kN/m
5KkN/m

B

12m =]

>
SN \\\\\F

>

: Reaction at A = 100 kN and Moment at A = 400 kN.m

B : Reaction at A = 125 kN and Moment at A = 325 kN.m

C : Reaction at A = 120 kN and Moment at A = 600 kN.m -(Correct Option)

D : Reaction at A = 150 kN and Moment at A = 650 kN.m

58 | petermine the internal moment acting in the cantilever beam shown in figure at

sections passing through points C and D

5kN 5kN 5kN skN S5kN

A:MC=-75kN.m; MD =-75kN.m

B : MC =-25 kN.m; MD = -25 kN.m

C:MC=-50kN.m; MD =-50 kN.m -(Correct Option)

D :MC=-37.5kN.m; MD =-37.5 kN.m



59  While deriving the necessary relation between the force in the cable and its slope, the assumptions that
the cable is and

A : perfectly rigid, extensible
B : perfectly straight, inextensible
C : perfectly flexible, extensible
D : perfectly flexible, inextensible -(Correct Option)
60 The absolute maximum Bending Moment for a set of moving loads occurs
A : under the maximum Wheel load only
B : at the centre of span
C : at the point where the resultant of the load system coincides with heavier load -(Correct Option)
D : None of the above
61 Recommended value of concrete slump for mass concrete
A:20to 50 mm -(Correct Option)
B : 10 to 20 mm
C:80to 150 mm

D : 70 to 80 mm

62 Which of the following equation is used in mix design to determine the mean target strength (f;)

’.A f=¢f c + 1.65s
£t e — (Correct Option)

B f=f +1.05s

C f=f,+1.25s



63 The clear cover to cables in a post-tensioned girder should be not less than

A:25 mm
B : 40 mm
C:50mm -(Correct Option)
D : 100 mm
64  If the effective length of a column increases, what happens to its load carrying capacity ?
A : Increases
B : Decreases -(Correct Option)
C : Remains same

D : Depends upon the type of reinforcement

65  In the slab design, the diameter of steel reinforcement should not exceed

A :
: AofTo‘roleCknessofslob

B :
: é of totalthickness of slab

— (Correct Option)
:C %O of tofal thickness of slab
P % of total thickness of slab
66 | The development length (L, ) of the bar can be determined by where ¢ is

the nominal bar diameter, 1,4 is the design bond strength and o, is stress in bar at the

section considered when loaded at design load

A Prpg
. 4 og




C G5Tpd
. 3

D @ o,
4de

— (Correct Option)

67 In working stress Method of Design, the design constants for M20 grade concrete and Fe 250 steel are

A K.=0.400,]=0.867. R. = 1.214, P_(%) = 1.000

— (Correct Option)
B . - _ _
. K.=0.400,j=0.867,R. =0.867, P_(%) =0.714
C _ " _ _
. K.=0.329,j=0.890, R.=0.732, P_(%) = 0.433

D ;
~ K.=0.400,]=0.867,R. = 1.474, P_(%) = 1.214

68 IS code recommends the Nominal Shear Stress in the case of beams of varying depth

\'
A w-pa
B v o+ ﬂ’rc:InB
o= d
B4 — (Correct Option)

C

t\,=%x100
P 1,= 1. X bx d

69 | Shape factor for a triangular section of base b and height h

A:1.5
B:2

C:2.34 -(Correct Option)



D:1.7

70 Collapse load of a fixed beam of length L subjected to a concentrated load at mid-span is

71

72

73

A 4Mp
: L
B sMp
: B _ (Correct Option)
C 16Mp
L
D omp

A soil (Gg = 2.70) is to be compacted for an embankment construction. What is the theoretical
maximum dry density that can be achieved for the soil at a water content of 12% ?

A 18.00 kN/m?
B :23.65 kN/m?
C : 20.00 kN/m?> -(Correct Option)
D : 25.36 kN/m>

In a soil specimen, 70% of particles are passing through 4.75 mm L.S. sieve and 4% of, granular
particles are passing through 75 p IS Sieve. Its uniformity coefficient is 8 and coefficient of curvature
is 2. As per IS classification this soil is classified as :

A :SW -(Correct Option)
B :SP
C:GW

D:GP

The East Coast Sea at a certain location is 90 m deep. The sea bed consists of a depth of sand of

saturated unit weight 19.81 kN/m3. What is the effective vertical stress at 10 m below the top of the
sand ?



A: 1081KPa
B : 981KPa
C:198.1KPa
D : 100KPa -(Correct Option)
74 Find the capillary rise of water into clean glass tubes of 1 cm diameter.
A:0.306 cm -(Correct Option)
B :3.06 cm
C:30.6 cm

D :0.0306 cm

75 A drainage pipe beneath a dam has clogged with sand whose coefficient of permeability is found to be
8.0m/day. The average difference in head water and tail water elevation is 21.2 m and it has been
observed that there is a flow of 162 litres per day through the pipe. The pipe is 94.3 m long and has a
cross-sectional area of 180 sq.cm. What length of the pipe is filled with sand ?

A ¥, ™ pipe lengthisfilled with sand
: — (Correct Option)

B )/ m pipelengthisfilled with sand

? %  pipe lengthis filled with sand

P % 4 pipe lengthis filled with sand

76 For a gravity dam of 120 m long. the following details were obtained from the flow net:
Ny = 5 and Ny = 15. The coefficient of permeability of the foundation sail is 2 x 107 m/s.

The difference in water levels between the upstream and downstream of the dam is 5

m. The quantity of seepage under the dam is

A -5 m°3
: 3.33x10 K



— (Correct Option)

:C 0.012 m%
P 0.036 m%

77 The discharge velocity "V' seepage velocity "Vg" and Porosity 'n' are related as

A oapep,
. VEn-Vs — (Correct Option)

78  If temperature of the pore fluid increases then

A : Viscosity decreases and permeability increases -(Correct Option)
B : Viscosity increases and permeability increases
C : Viscosity decreases and permeability decreases

D : Viscosity increases and permeability decreases

79  The top-most water strata having no confined impermeable overburden material lying over them are
called

A : Confined aquifers
B : Principal aquifers
C : Aquiclude

D : Non-Artesion aquifers -(Correct Option)



80  Which of the following statements is incorrect ?

81

82

83

A : The area ratio of a sampler should preferbly be upto 10% and in no case it should exceed 25% to
help it obtain undisturbed samples

B : The inside clearance of a soil sampler helps in the elastic expansion of the soil sample after it
enters the sampler tube from within the cutting edge; and hence the inner dia of the tube is kept
higher than the inner dia of the cutting edge by about 1 to 3%

C : The outisde clearance of a soil sampler is provided by keeping the outer dia of the cutting edge to
be about 0 to 2% more than the outer dia of the sampler tube, to help in reducing the force required to
withdraw the tube.

D : None of the above -(Correct Option)

A slope of infinite extent is made in dense sand layer at an angle of 30° to horizontal. The factor of
safety of the slope against shear failure, if the angle of internal friction of the sand is 36°, is

A 1.000

B:1.258 -(Correct Option)

C:1.500

D:1.558

Standard Penetration resistance in very stiff clays lies between

A:2and 4

B:4and 8

C:8and 15

D:15and 30 -(Correct Option)

A 60 cm diameter concrete pile is driven 15 m into a homogeneous consolidated clay deposit. The
adhesion factor and undrained cohesion are 0.70 and 50KPa respectively. What is the safe load, the
pile can carry with a factor of safety of 2.5 ?

A 127.9KPa

B :446.7KPa -(Correct Option)

C : 989.6KPa



D:1116.8KPa

84 The net ultimate bearing capacity of a pure cohesive soil
A : depends on the width of the footing and is independent of the depth of the footing
B : depends on the depth of the footing and is independent of the width of the footing
C : depends on the width of the footing as well as on the depth of the footing

D : is independent of the width as well as the depth of the footing -(Correct Option)

85  The initial test is performed on a test pile to determine the ultimate load capacity and safe load
capacity. The Maximum load on such an individual pile should not be less than

A 1% fimes the designload

B : :
. 1% fimes the designload

c 2 }/) times the designload )
: — (Correct Option)

D : 4 times the design load

86  The load carrying capacity of an individual friction pile is 200 kN. The total load carrying capacity of
a group of 9 such piles with group efficiency factor of 0.8 is

A 1800 kN
B : 1640 kN
C: 1440 kN -(Correct Option)
D : 900 kN
87 The Newmark's influence chart aids in the estimation of vertical stress below
A : strip loaded area only

B : square and rectangular loaded area only



88

89

90

91

C : circular loaded

D : any shape of loaded area -(Correct Option)

The Reynold's number is the ratio of

A : Pressure force to Inertial force

B : Internal force to Viscous force

C : Inertial force to Viscous force -(Correct Option)

D : Viscous force to Pressure force

The drag force acting on a moving object in a fluid is directly proportional to
A : The square of the density of the object

B : The square of the viscosity of the fluid

C : The square of the velocity of the object -(Correct Option)

D : The square of the projected area of the object

Given below are two statements: One is labelled as Assertion (A) and the other is labelled as Reason
(R)

The Turbulent Boundary layer is

Assertion (A): Much more steeper velocity gradients at the boundary than the laminar boundary layer
Reason (R): Velocity distribution is Logarithmic and could be conveniently expressed in the form of a

power law, u/V = (y/d)l/ ™ over a range of Reynolds number.
In the light of the above statements, choose the most appropriate answer from the options given
below:

A : Both (A) and (R) are correct and (R) is the correct explanation of (A) -(Correct Option)
B : Both (A) and (R) are not correct
C : Both (A) and (R) are correct but (R) is not the correct explanation of (A)

D : (A) is not correct but (R) is correct

A model of ship, }/5)0 of size of its prototype has 0.125 N of resistance when simulating a

speed of 5 mfs of the prototype. In both cases water is the same for model and

prototype. The comesponding resistance in the prototype is
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94

D

The classification of gradually varied flow of the mild slope channel for the condition of y = actual

: 15850 N

: 15750 N

1 15625 N

: 15370 N

-(Correct Option)

depth, y, = normal depth and y = critical depth is :

A

Y2YoZ Ve Yo ¥V <Ye: Y2 Yo V-

Y2 Yo Yo Yo2 ¥ 2 Voo Yoo Y& V-

— (Correct Option)

Y?Ye? Yo ¥Ye? ¥ 2 Yo Yo Yoo V-

Y=Y S Yo Y2Y 2 Yo Yo 2 Vo2 Yr

Match the following List - 1 and List - Il for the categories of channel flow with normal

depth (y,). critical depth (y.). and bed slope [sg)in the Manning's formula.

Characteristic Condition

(a)
(B)
(c)

(d)

List-1

¥Ye=Yo
Yo® Ye
56 <0

Ye? Yo

fi
(i

(i)
(i)

List =11

Type of flow and depth(s)
Subcritical flow at normal depth
Critical flow at normal depth
Super critical flow at normal depth

Cannot sustain uniform flow

Choose the corect answer from the opfions given below :

A (2)-(iii), (b)-(iv), (¢)-(ii), (d)-(1)

B : (a)-(ii), (b)-(1), (¢)-(iv), (d)-(iii)

-(Correct Option)

C: (@)~(iv), (b)-(1), (¢)-(ii), (d)-(ii)

D : (a)-(0), (b)-(ii), (€)-(iv), (d)-(ii)



At (a)-(ii), (b)~(ii1), (c)-(iv), (d)-(1)
B : (a)-(iv), (b)-(1), (c)-(i1), (d)-(iii)
C : (a)-(1), (b)-(ii1), (c)~(i1), (d)-(iv)
D : (a)-(iii), (b)-(iv), (¢)-(i), (d)-(ii) -(Correct Option)
95  Darcy's law is valid for Laminar flow in the range of for ground water flow
A:1t020
B:1to10 -(Correct Option)
C:1t030

D: 11040

96 is the beginning and is the end of Water Year in India.

A : June 1%t and May 315t -(Correct Option)
B : May 1! and April 30!

C : July 1% and June 30t

D : April 1t and March 315

97 A catchment of area 90 ha has run off coefficient of 0.4. A storm of duration larger than the time of
concentration of the catchment and of intensity 4.5 cm/n creates a peak discharge rate of

é 045 M/



— (Correct Option)

:C 10.3 m%

:D 450 m%

98 The infiltration capacity in a basin is expressed as f,, = 3.0 + 3t where f, is in cv/hr, t - hrs.
Assuming infiltration to take place at capacity rates in a storm of 60 minutes duration, estimate the
depth of infiltration in the first half an hour.

A:2.239cm
B:1.759 cm -(Correct Option)
C:1.286 cm
D:2.759 cm
Question Dropped

99 Flood frequency computations for a river using Gumbel's method yielded the following

results,
Return Period T Peak flood
(years) (m®/s)
50 40, 800
100 51, 300

A 3

m
75,58 K
B m?
D 855 K
C 3

m
o 95,58 K

D 3
m
: 65,528 K

100
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103

A : (a)-(ii), (b)-(ii1), (c)-(1), (d)-(iv) -(Correct Option)
B : (a)-(iv), (b)-(iii), (c)-(i), (d)-(1)
C : (a)-(iid), (b)-(i1), (c)-(iv), (d)-(1)

D : (@)-(0), (b)-(ii), (0)-(iv), (d)-(ii)

The design of major dam spillway with storages more than 60 Mm?, the recommended design floods
as per CWC is

A : Flood with a return period of 100 (or) 50 years depending on the importance of the project

B : Standard Projected Flood (SPF) determined by unit hydrograph and Standard Projected Storm
(SPS) which is usually largest recorded storm in the region.

C : Probable Maximum Flood (PMF) is determined by unit hydrograph and Probable Maximum
Storm (PMP) -(Correct Option)

D : Flood with a return period of 100 years

In Muskingum channel flood routing S=K [ x * I+ (1 - x) Q]
The Storage Coefficient Value K is equal to

A : Inflow amount
B : Outflow amount
C : Total storage in the reservoir

D : Equal to the time of travel of a flood wave through the channel reach. -(Correct Option)

Arrange the following materials in ascending order according to their coefficient of permeability
values

(a) Mixed sand

(b) Silt



(c) Coarse sand
(d) Silty sand

A (b), (d), (a), (c) -(Correct Option)
B (a), (b), (c), (d)
C:(b), (a), (c), (d)
D : (d), (b), (), (¢)

104

A well fully penetrates a 25 m thick confined aquifer. After a long period of pumping at
a constant rate of 0.05 ma/f; The drawdowns at distances of 50 and 150 m from the well

were observed to be 3 and 1.2m respectively. Determine the hydraulic conductivity (K)

A:1.68 cm/day
B:16.8 m/day -(Correct Option)
C:0.168 m/day
D : 0.168 cm/day
105 Determination of evapotranspiration are generally classified as
A : Temperature based method
B : Radiation based method
C : Combined method (Temperature + Radiation) -(Correct Option)
D : None of the above
106 Which of the following data are essential while designing well (or) barrage ?
A : Crest level, Afflux, Waterway, Pond level

B : High flood level, Maximum flood discharge, River cross-section, Stage discharge curve -
(Correct Option)

C : High flood level, Maximum discharge, crest level, Afflux

D : River cross-section, Stage discharge curve, Waterway, Maximum flood discharge



107 As per Food and Agriculture Organisation (FAO) United Nations has suggested the following
emprical equations to estimate monthly effective rainfall (Re) in mm from Total Monthly Rainfall
Value (R) in mm

A Re= (0.6R — 25 mm) if R > 75 mm/ month

Re = (0.8 R- 10 mm) if R <75 mm/month

B Re= (0.6 R—10 mm] if R > 75 mm/month

Re = (0.8R — 25 mm) if R <75 mm/month
C Re-= (0.8R - 25 mm) if R > 75 mm/month
— ¥ Lol i < .
(0.6R - 10 mm) if R </5mm/month (Correct Option)
D Re = (0.8R - 10 mm) if R > 75 mm/month
= (0.6R - 25 mm) if R <75 mm/month

108 Identify the comrect option from the given match the following.
(a) Critical Velocity Ratio (i) Khosla's theory
(b) Exit gradient (i) Kennedy's theory
() Normnal scour depth (iii) Bligh's theory
(d) Safe Hydraulic gradient (iv] Lacey's theory

At (a)-(i1), (b)-(iii), (c)-(iv), (d)-(1)
B : (a)-(iv), (b)-(ii1), (¢)-(1), (d)-(ii)
C : (a)-(iv), (b)~(i1), (c)-(1), (d)-(iii)
D : (a)-(ii), (b)-(i), (¢)~(iv), (d)-(iii) -(Correct Option)

109 Given below are two statements : One is labelled as Reason (R) and the other is labelled as Assertion

(A)
Assertion (A) : Uplift pressure can be reduced by forming drain through the concrete.
Reason (R) : Drains are usually provided near the upstream faces of the dam.

A : Both (A) and (R) are correct and (R) is the correct explanation of (A) -(Correct Option)

B : Both (A) and (R) are correct , but (R) is not the correct explanation of (A)

C : (A) is not correct but (R) is correct



D : (A) is correct but (R) is not correct

110 Which of the following options are correct to represent the ions responsible for hardness of water ?

A cg?* Mg? HCO,~,COsZ and CO, .
: — (Correct Option)
B 2+ 2+ i 2 I
~ Ca™,In"7, 8057, CO377 and HCO4
C 2+ 2+ 2+ i i
. Ca . Mg™.InT", 805 andCOq
D 2+ 2+ B% = =
~ Ca™.In"" ,NO; ™, SO5” andHCO4
1 1 1 Match the following and choose the comrect option :
(a) Dry weather flow {ij Incremental Increase Method
(b) Population growth (i)  Flows through sewer in dry weather when

no storm wateris in the sewer
(c) Peak factor (i) Additional flow during rainy season

(d) Storm water flow (iv) Rafio of Minimum to average flow

A - @)-(iv), (b)-(0), (0)-(i), (d)-(iii)

B : (2)-(iv), (b)-(1), (c)-(iii), (d)-(ii)

C : (a)-(ii), (b)-(1), (c)-(iv), (d)-(ii1)) -(Correct Option)

D : (a)-(ii), (b)-(1), (c)-(iii), (d)-(iv)

112 What is the range of size of suspended solids in treated waste water which is partly in colloidal and
partly in discrete ?

107 to 100 um.
B 10 to 1000 um.
C sua
. 10710100um. _ (correct Option)

10~ to 1000 pm.



113 For equivalent pipe, the following are the two principles of Hydraulics.
(1) The Loss of head caused by the given flow of water through the pipes connected in series is
subtractive.
(i1) The quantity of discharge flowing through the different pipes connected in parallel will be such as
to cause equal head loss through each pipe.

A : Both (1) and (i1) are correct
B : (i) is correct and (ii) is wrong
C : (1) is wrong and (ii) is correct -(Correct Option)

D : Both (i) and (ii) are wrong

114 The frictional head loss (Hj ) given by Hazen William's formula is :

A

. V=1085C; R85 .
B v= 1 R% sk

: N

,C V= C+mi

None of the above _ (Correct Option)

115 The tolerance limit for industrial effluent discharged into Inland Surface Waters as per BIS Standards
for the effluent cyanides is

A:0.2mg/l -(Correct Option)
B: 0.1 mg/l
C:0.01 mg/l

D :0.02 mg/l

1 16 The expression for settling velocity of a spherical particle as per Stoke's law is given by
Where, V= velocity of setlement of particle in m/s
d- diameter of particle in m.
G - Specific gravity of the particle.

v- Kinematic viscosity of water in m?*/s



A 2
. V5=%(G—1] & ford<0.1mm.
v
— (Correct Option)

B G v

v,= —(g—-1) — ford<0.1mm.
. 5 ]8(9 ) d2
C
Jove=2(G-1) x 2 ford<0.1mm.
: S 18 gz
D e 2
. VS=E(Q_.|)>< d—zferd<0.1mm.

117 The minimum particle size that can be removed in "um" for the mechanical device Gravitational
settling chamber is

A:>50 um -(Correct Option)
B:>75um
C:<50 pm

D : <25 pum

118 If a sample of air is analysed at Standard Temperature and Pressure, and is found to contain 0.3 ppm
of sulphur di oxide, the equivalent SO, concentration in ;,Lg./m3 will be :

A : 8000
B :800 -(Correct Option)
C:80

D: 0.8

1 19 Match the following :

List -1 List - 11

Instrumental Technique Parameters
[a) Photometry i) Oxidants
(b) Polarography (i)  SO9. NOy, Particulates
[c) Coulometry (i) $O2. NOy, Oxidants/O3CO

(d) Non-dispersive-UV- visible Absorption  (iv) Metals

(v) Trace organic and inorganic matter



120

121

122

A (2)-(1), (b)-(i), (c)-(iii), (d)-(v)

B : (a)-(11), (b)-(1v), (¢)-(i11), (d)-(1) -(Correct Option)

C : (2)-(ii), (b)-(iv), (¢)-(v), (d)-(1)

D 1 (2)-(1), (b)-(iii), (c)-(ii), (d)-(v)

Match List = | [Equipment) with List = Il [Poliutants removed) and select the comrect
answer using codes given below in the lists :

List -1 List - 11

« - Electrostatic Precipitators 1 - Coarse particles
B - Cyclones 2 - Fine dust

- Wet scrubbers 3-Gas

& - Absorbers 4 - Sulphur dioxide

A:a-1, B-2, y-4, 0-3

B:a-2,B-1,v-3,6-4 -(Correct Option)

C:oa-2, B-1, v-4,0-3

D: 0-2, B-4, y-1, 6-3

The most energy-efficient method for recycling polyethylene terephthalate (PET) is

A : Pyrolysis

B : Mechanical recycling

C : Depolymerization -(Correct Option)

D : Thermal cracking

Which of the following material recovery technologies is most suitable for extracting high purity
ferrous metals from mixed waste streams ?

A : Eddy current Separator

B : Trommel Screen

C : Magnetic Separator -(Correct Option)

D : Froth Floatation



123 The thickness of clay liner in the design of Engineered landfill is typically of

A 150 mm

B : 300 mm

C : 200 mm

D :450 mm -(Correct Option)

124 Match the RDF type with Description.

List-1 List - Il
a-RDF=1 1 - Unprocessed MSW
p-RDF-2 2 - M3W shredded but no separation
v-RDF-3 3 - Organic fraction of shredded MSW
&-RDF-4 4 - Organic Waste Produced by an MRF

A:a-1,B-2,v-3,6-4 -(Correct Option)

B:oa-1, B-3, y-4, 6-2

C:o-1, B-3,v-2,0-4

D:0-2, B-1, y-4, 8-3

125 Match the following as per IS values given below for various tests.
List -1 List - 1l
[a) Road Tar Grade 1 (i) Wiscosity — 30 to 55 seconds
(b) Road Tar Grade 2 (i) Temperature - 35°C
(c) RoadTar Grade 3 (i) Temperature - 55°C
(d) Road Tar Grade 4 (iv) Specific gravity=1.1810 1.28

A : (a)-(ii), (b)-(Q), (c)-(iv), (d)-(iii) -(Correct Option)

B : (a)-(iii), (b)-(iv), (©)-(), (d)-(ii)

C 1 (a)-(iv), (b)-(iii), (¢)-(), (d)-(ii)

D : (a)-(iii), (b)-(iv), (¢)-(ii), (d)-(i)

126 Traffic signs and devices should be placed within a cone of



10° _ (Correct Option)

15°

20°

127 The relation between Pavement layers of thickness t; and t, of elastic modulus E; and E, is given by

A .
D oh [E_]/V
t, \E.
il
By _ [E_]/
ty &) _ (Correct Option)
t, E,
ty B

128 Temperature tends to produce two types of stresses in a concrete pavement

A : Bending stress, Shear stress

B : Shear stress, Tensile stress

C : Tensile stress, Warping stress

D : Warping stress, Frictional Resistance -(Correct Option)

129 A vehicle has a wheel base of 6.5 m. What is the off tracking while negotiating a curved path with a
mean radius of 32 m

A:0.77Tm

B:0.55m



C:0.66 m -(Correct Option)

D:0.45m

130 The relationship between pavement thickness, wheel load, tyre pressure and CBR value is :
Where t = thickness of pavement, CM
P = Wheel load, Kg,
CBR = California Beaming Ratio, %

p = tyre pressure, Kg/cm?

A 3
A 2
- p[EEL 85
CBR pm
B 1
_ 175 17z
t=VP CBR pn’]

— (Correct Option)

13 1 Westergaard Radius of relative stiffness is
Where |= radius of relative stiffness, cm
E= Maodulus of elasticity of cement concrete, kg/em®
H = Slab thickness, cm
u= Poisson’s ratio for concrete

K= Subgrade modulus of subgrade reaction, kg!cn‘l2

|= En® x (12k[1—pﬁ]]

B

12k[1—u4]
? |= En‘ (24K (1))
D

— (Correct Option)



132

From the liquid limit test data, soil flow index property can be calculated using formula
as
Where, FI = flow index

N, and N, are the number of flow counts corresponding to the water contents of w,

and w,,.

A N
. Fl= (wy, — W) lo el
( > 1) 10g10 N

2

B e W2 =W
lo i
So N

2 — (Correct Option)

C = Mt

2log N

o -

N,
D 5 N
. Fl= (wy — wy)"logyo Ni]
2

133 The limit of aggregate crushing value according to the IRC for wearing course with bitumen
construction is

A :<45%
B:>45%
C:>30%

D :<30% -(Correct Option)

134 The Skid resistance (S) for a vehicle to slow down from speed V to V, (m/s) with average friction
factor of fis given as

A \/12 it V22

29f  _ (Correct Option)

il
2 gf

C \/12 s V22
. of
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137

138

D v -8
[

For sub-grade soils and granular materials, the elastic modulus is evaluated by employing
in the laboratory and is referred to as resilient modulus.

A : Dynamic loads -(Correct Option)
B : Static loads

C : Single point load

D : Two point load

With respect to the flow-density curve of traffic flow, two statements labelled Assertion (A) and
Reason (R) are given below.

(A) There exists a density called maximum density, between zero and jam density when flow is
maximum.

(R) When number of vehicles increases, the density and the flow both increase till maximum density.
After this, flow decreases even though density increases.

In the light of the above statements, choose the most appropriate option from those below

A : Both (A) and (R) are correct and (R) is the correct explanation of (A)
B : Both (A) and (R) are correct but (R) is not the correct explanation of (A) -(Correct Option)
C : (A) is correct but (R) is not correct

D : (A) is not correct but (R) is correct

The cycle time of an intersection is 120 seconds, the green time for a phase is 55 seconds and the
corresponding yellow time is 5 seconds. If the saturation headway is 2.4 seconds per vehicle, the start
-up lost time is 2 seconds/phase and the clearance lost time is 2 seconds/phase, find the capacity of
movement per lane.

A : 1400 vehicles/hr/lane
B : 700 vehicles/hr/lane -(Correct Option)
C : 638 vehicles/hr/lane

D : 1275 vehicles/hr/lane
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A : (a)-(ii1), (b)-(i1), (c)-(1), (d)-(iv) -(Correct Option)

B : (a)-(1), (b)-(i1), (c)-(iid), (d)-(iv)

C 2 (a)-(iv), (b)-(1), (¢)-(iD), (d)-(iii)

D 1 (a)-(ii), (b)-(iii), (¢)-(1), (d)-(iv)

Arrange the following channelisation devices in increasing order of their height :
(a) Flush channelisation

(b) Traversable raised curb

(c) Wide raised median

(d) Non-traversable raised island

A:a<b<c<d -(Correct Option)

B:d<c<b<a

C:a<d<b<c

D:a<b<d<c¢

Question Dropped
A Theodolite was set up at a station P. The angle of depression to a vane 2 m above the foot of a staff

held at another station Q was 45°. The horizontal distance between P and Q is 8 m. The staff reading
at a benchmark S of R.L. 440.500 m is 2.500 m. Neglecting the errors due to curvature and refraction,
the R.L. of station Q (in m) is :

A:413.05m

B :437.00 m

C:431.00 m

D :443.00 m

A level instrument at a height of 1.25 m has been placed at a station having a Reduced Level (R.L) of
460.500 m. The instrument reads - 3.250 m on a levelling staff held at the bottom of a bridge deck.
The R.L (in m) of the bottom of the bridge deck is m



A :400.650

B :325.500

C :365.000

D :465.000 -(Correct Option)

142 The magnetic bearing of line AB was S 70°E in the year 1988, when the magnetic declination was

2°W. If the present (2025) declination is 3°30'E, the magnetic (whole circle) bearing of the line AB is

A :115°30" -(Correct Option)

B :105° 30’

C:109°30'

D : 68° 30

143 According to laws of weights, for survey adjustments and errors, an angle o = 60°39'30" with a weight

=4 is measured. If the angle a is divided by 3, then the corresponding weight would be
A:12

B:24

C:36 -(Correct Option)

D:48

144 A spectral signature with a strong reflectance in the blue and green bands but low reflectance in the
red band would most likely correspond to

A : Water bodies -(Correct Option)

B : Urban areas

C : Barren land

D : Vegetation



145 The interaction of the electromagnetic radiation produced by a system with a specific wave length to
illuminate a target on the terrain for studying the scattered radiance is called

A : Active remote sensing -(Correct Option)
B : Passive remote sensing
C : Neutral remote sensing
D : Micro optic remote sensing
146 De-striping is a part of
A : Detector response calibration -(Correct Option)
B : Image classification
C : Sun angle and topographic correction
D : Atmosphere correction
147 Envisat, Radarsat-1 and ERS-2 satellites used which wavelength band for their radar systems ?
A: S -band
B: L -band
C:C-band -(Correct Option)

D : C - band for Envisat and ERS -2 and L - Band for Radarsat -1

148 Match the below map projection systems with their common uses :
(a) Azimuth equidistant/planar i} Topographic mopping of areas with
North-South extent
(b} Equidistant conical lii) Polar region maps
[c) Sterecgraphic/planar (i) Region mapping of mid-latitude

areas with East-West extent
(d) Transverse Mercator/cylindrical  (iv] Equatorial and polar area large-scale

maps

A (a)-(1), (b)-(i1), (¢)~(iii), (d)-(iv)

B : (a)-(ii), (b)-(1), (¢)-(iv), (d)-(iii)

C: (a)-(iv), (b)-(ii1), (c)-(i1), (d)-(1) -(Correct Option)



D : (a)-(1), (b)-(id), (c)-(iv), (d)-(iii)
149 A map showing average household income by country is an example for
A : Graduated symbol map
B : Choropleth map -(Correct Option)
C : Graduated colour map

D : Dasymmetric map

150 The network of parallels and meridians that comprise the system of Geographic co-ordinates is known
as

A : Latitude

B : Graticule -(Correct Option)

C : Longitude

D : Prime Meridian
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