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A svstem of homogeneous linear equations AX =0 bis a weninal selution if

(AY RAl=— | By |Al=0 (C) Al=+1 ()

Al =0

If 2. 1421 are the eugen values of a third order matrix A then the third e1gen value s

Ay -2 B} (Cy T+ A 1

| +1

(v = [ Wx—2] Sittiniy Lu_g;_l'u;ng-: Mean Value theorem al o

By | (Y 1

It v = re0s# . v=rsin@, - = - then the »alu

1EL

B} Y rh

If v =cuo—¢ is the seneral solution «f the Jiffercntisl eoguation

Y & =&y
)

F

a -1r — {:|- | ': | | | I T _'-' -L'l'

-

The complementary functionel v — 2y ¢ 0= 0 ¢ Lo a8

IEF Lo .
i,U'j

| A 05K 4 e sl

|{._rf S

T b

N 1s a Posson distributed «arigbleand 28 = =

fUnCt 1o is

< 13) N i
A — 1B} ’l L) — L)
L. A a

It the mean and variance of a hinomal distribaeton are
probshiity distribution 1

B -
1 i 1 I m I

|
] \1‘ iB) {j-:l |
1]

ot

L

("

L

17
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One root of the equation f (=2 -3¢

Ay (00 B) (L2 (Cy (- (D))

kb

'II.III

i the mterval [1.3] then
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A ldixlle] B) @ (x)i=l

) e paiked] (L} g0 2

A cantilever beam 15 subjected to o moment ot the free end The shape of the shear force
dumgram s a

LAY Straeht hine (B) Rectangle

1O Toanale i1 Parabola

In & simplv supported beam subjecied to
dmﬂmm“nd bending moment diagrivm w El1 LU R INT,

A} Lndormly distrbuted By Unmilonimdy sarvine

1 L'n.pﬂm.nml ¥ Sinpsedal

A number of torces acting on a powmt will he inequihibroom i
A) Sum ol all the torces 1= zero

1Bt Sum of the resolved components of torces 1 vortic .l di
1CH o Algebrale Sum of the vertical and hoozontil connponents
Dy All the forces are egually imclined

The pomnt of contratlexure i a tixed bean: ~ubjected o aned

5 times the span of the bean:

Ay B2 By ()33 iy 04 VL)

The ratation at the trée end of a cantilever beciy ~ubpootied

15 L0033 radiins. I the ~aane "hnhﬁm 1s siabjected at an end nwon!
then detlecton at the (ree end

A) By 2 >mm (C}  Aonum 1D
In & svmmetrwal | section, the maximem shear stress 15 cammied by
AL Top tlanae

B Al the prcton of top Hange an! web

1 Web

Inading . the shapes of the shear force

2L Lo L+ Fakan

Ia LSO

J° . T :
e dhist B P Lol e

LU
Ak ”"nn at the tree end.

.' 1
37 e | _ Y aag

4 3mm

BEY

The rativ of elongaton of a conweal bar due to its own »

BN

Shear centre

1B

(C )

verght and that of a pnsmatic bar 1
(D) -

An accurate expression for cunvature at any point along the curve ot the detornwd shape of
2 beim is

=Y

LN

A

+ 1 dy: dx o (14 d’w’d |
+ 3 L Li"h :FFk].T\.JI N l.']

(13}

(12}

3

+d” mh T Hdyk '-.e"-

= nd"-.'fdx].h | " 'mi“a. i’
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AOD w300 mn The ratio of torswnal strecath of beans A 1o B 1s
LAYy D By 2.0 O T L

The bending stress in i beam 13

LAY Nore than section mulus

1Bt Egual to section modulus

CF o Dawectly proportinmal to scetion modulus
11 Inversely proportwnal tu section modulus

R

The volulsetrye stran w thin L'j.*ljnd rical <hell due to imernal Prussure 1s

ﬂl-_i II Ij l:_ -I
|| I -‘ [ I I ,..: 3 ; : _-
AT Ly BONEY S R

e : ] - -
. And
1L} —='|1-—— LI =

Ll n‘ - il

[ he slenderness ratio of 4 vertical column o 8 oo ubiy
T - ; il LS I L | - =
A metre allechive lengen 1x

Ay 120 (By 241 o Al

The huckhng load does oot depend on

1A} Modulus elastxeity of the matenal

B Cross sectional dimension of the celuinr
1+ Lencth of column

D) Compressive strenicth ol materi:ls

siructure.
(B)
([}

A threg himeed arch 1§
1A Curved beaman clevation
0 Statkeully deterniinate

{Juass static

Steticallv mdeternunate

% beam 1s Kinemati !y determunate hut statically indeterminate.

(B)
(Lh

Sumply supported
Fixed beam

Cantiiever
Propped cantilever

=Y
1

It U 15 the total strain eneray ot the trunk and W s the single lead applied 20 the oint then

the detlection under the applied load 15 A= & § } wiliere K 1s o constaid and 0= vilue 1

i
S

LAy By 2 ([

-H

1

A square . sinalehay, tixed portad tranye ABCD 15 subjected to a honzontal load P wt the

top of columin AB towards rnoht. The shear equation 1s
LA e M g ME M g N P
(B i Mo M e s N M L= PED
|"[qi' | 1"'-1 ._;.wrhh:;;., :l'!'-L- ‘Eml ."B'L:"_"F;'?'!-I]':-[_ I-;'.I = P:U
I (N M e 0 Mep M0 e f L Pt
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Ceometry, nading and elastne properies

|4

B
1)
1)

Creopietry und ¢

astie properises

Loading and geometry

Creomietry and loadings

In Stifiness method of Matnx Analvsis of Structures. the unknowns to be determined are

| b
1C

Siresses

Forces

(B Slrains

(D Displacenwents

Wbhen o concentrated Joad W omoeves over doraldway bradec of span L the squovalen

dneforn v distributed < [V ')

| )

The approximate compressive strengtli of comerete ot 7 days te 28 divs s

A

|

M)

By 2 ) 13y 8

g'll:fl'--_l_"]][

a

By 5l 18 T I]:i:a M

An RC rectangular slab has the dumensions "y i lemcer span and e wlong the shorter

span respectively. T

e ratin {1/1)<2 and 11~ mpperted an oppasite banser ~des and the

other two sides are free. 11 1s o be desiongd -

|_-"'L'_|
1y

Elastically restramed slab B Flat <iah

Cne wiay slah

I:I-] | ] ELT R ,_I_:‘| o &

The permussible stres - in cororete of an kU bewm under shear 1s computed tron:

pereentage ot

A
1B
1
1D

The short 1erm det

s

BN

Tens

apl

¢ sleel. Concrete grige

Shear reintorcenent. Concrete orade

Compression and tension steed

Compression steel und Concrete ¢rade

Lk

ection of an KO beant 15 calculated using the valtic ul moedular ratio “m

1By 2alidoh (LY Bk (L)) derad 280

In an RC ¢lement. 8 mm diameter hars are to be provided at B0 mm centre 1o contre

It 10 imamn Jig bars age to

|y

A

[ L)

woused W place of 5 mm e tie spacing s L.
#) 123 (C) 15D (Im 130
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—
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AN 1% Lnws the etiective deplih
LAY e et F i B
Cr omp® + Jipt ¥ 2mep (D

% ap
mp=+ @+ 2mp

N

In thwe losd baluncime methad spplicd o PSC beams with parsbelie cables. the eguivalent

Jdstribured load 1s Pally
LAY D By 4 (C)

b

IITI:

l..l

The munymun and masiamum percenlage of conmpression remtorceiient i column is

of the gross area.

AP DN and 4% St
1CH st and 8% 1

The nuiximum spacing of vertical sturups i
=Y | 1] lj ]
L 200 mm [

—

Cntical section for one way shear 1 footing 1s taken fron

0
[ Ay adf?

By df3 it

In propeny class of 8.8 bolls the frst nummber 5 and the wecend numbor ~
and vield ~iress ui

e ns=ile siress ot
LA ROOSO0 MPa
(Cr SRS NMPo

(B)
(D)

o

0 "Ho

P oOrad o S0 man white hever

d

e

WDy whie hever 18 less

1IN

[ |
0

II"l- I

T

i ll-:: "|.= |

0N Py

ER .;‘"a]]].l

) [

the lucend columnat . Jistanes

=

Ldate Vb

The number of plasts hinges requires to forme o mechunisn in case of propped cantilever

subjected o udl s
Ay By _ (C)
Lug aneles are used o

1A) Reduee the ot length and shear g
1B} Increase the strength of joinl

1 e joant kngth

1D e shear lag

-8

198 S g iy

Ivorease

In the analvsis of beam ¢olumns, prineiple of :
(B)y  Virtual work
(D Transnussibality

Ry
1T )

Iy Aldembernt

Superposition

3
%

(I

4

15 not vald,

The economical depth of welded plate girder for M=6800 KNm. (d/twi=[ 20 and

Lo=25UMPa is upproximatels

CAY R0 (BY 1700 (C)

A 6

11T
0

(1))

[ 250
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AL 0T Kk By 3000 ek (Cy (143 el (D

]_."-L'[ [ 7988 15 LilKkETIL 1%

U A ek

The Licmg bars in bult up colamn 18 to ne desianed lor a total transverse shear equal
of the column load and the <lenderness ruiio of Lhe ‘n,uw should not exceed

(I

Xy BISELLRO By 1/ 145 () .I.m*'w

[.reH.HZ‘.‘

The design compressi o streneth of an axially baded compression member as per 1S

SO 2007 15 based on ~ formull
1Ay Euler's (By  Merchant Eankine

1t Perry Robertson (D Secanl

The nupumunm stze of weld should e be loss b
Lhick ness L'.1[-p];l-h_'-

A AL time 4 5] 5 1ies
1Cr 6 2 Limes Ix &G e

In the plastic analvsis of beams. the upper bound thoorem satis v

AL Compatibility and eguihbrium
1Bt Mechanism and equilibrium
Ct Yweld and equilibrium

Dy Mechanism and plastic moment cap.. v

A saturated undisturbed sample from a cliay sl
speciiic aravity of L7 The voud ratic }i LJ 12 -,JT- I
Fa D R By 0945 (Cy 11N

" . .9 % g
.-II I-'_ i.-ll..:lj

Lo -

JDEEL LA L 1 4 | T o4 o ADTTL

The voud ratos ol Sand iul’ﬂpi’* in the densest and loosest condiuons are 0.4 and [ 2
respectively, The relative den-ity of the soul for the in-situ voud ratio of 0.6 will be
LAY HO5 (By 3% (L) fah (D SO
The tield density and field moiaure cortent of a soil can be deternuned by
| Core cutter met o
1 Sand replacement method
. Progi YbCTIO Lest
5 ) Medtied P]’ﬂ-'!l-'ll' COMPACLON [est
Ay B2 Aamid (B) | and ? only
1t 2and 2only (D1 2 and 4 only
The hguad hioat and plastse bmlt of @ specimen of clavey silt are HFe and 204,
respectively, The natural mwsonsture content 1 20% 0 s plasticity mdey ad consistency
urde s will respectively be
A 210 and (L8 (BY 2% and 211
iy 3045 and 0,72 (D 207 and 03X
A 7 C'E
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LAY Jurge volume changye B)  moderaste volume change
1 low volume change UM no vehime Changg

Consider the tollowing statement -

| Oreane nutter decreases the permeability ot sonl
2. Entrapped air decreases L permeability ol soil
Which of these staten=nts 1s/are correct

AT ondy (B ._"'“uﬂl_ﬁ
£t Both 1 and 2 (I Nepher [ nor

Ettective stress on sol

AY ancreases voud ratio and decreases poertwabilin
(Bt mcreases both voud ratio amd permeabolin

([t decreases both voud ratio and permeahility

£y decreases voud ratin and increass peringabiin

The soils maost susceplible 1o hguetaction e

A saturated dense sands

(Bt saturated hne sands of uniform particle size
([t saturated clavs of uniform size

I swurated aravels and cobbles

During consolidation process of clayey suils. indicnte the sequence of the ollnwing m the

order fronmidarst (o Y

. Load being taken up by the pore water

1 luoad bemg takenap oy the soil arans

A Drinage of water tron the pores of the <ol

A 1. M A (B) > 3amil (L1 I Vapd D) 201 and

A borrow pit soil has o dry density of 16 EN/ny. How many cubic meters of this soil wil?
be required to construct an embanknzent of 110 me with a dry density of 17 KN/av.
LAy 94 By 106 (C| LU ([ Y0

5
4

It. instead of single dranage. the number of dramage taces 15 ncregscd
responding sous, the rate of compression wil| be

IO WO In

LA e slower (B) 2 umes slower
iy J umes taster (I3 2 umes faster

For a sumple of dry cobesionless sond with loction angle. . the fotlure plane will be
inclined to the mayor pringipal plane by an angle equal to

A 0 (B) 45

L1 45 - @02 (D 45 +@°

A 8 CE
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showed an angle ot internal tniction of 37 The deviator siress al fadure (o the sample at 3
contining pressure of 200 kPa s equal to

A 200 kP By 100 kPa (Cr 6U0 kPy (D) 800 kPa

Thee appropriate field test to deterime the m-siu urdramed shear strength of a soft clay 1s
(A Standard Penetration T (B) FPlue Load Test

1Cr Staix Cone Peretration Tost (I} Vane Shear Tes

A river > m deep consists of a sand bed with suurated unip wenaht of 20 kNm Y
10 kINim . The effective vertical Stress al . > m from the tap of sand had is
LAY S0 BN/ (By 50 kNm- T TRk 1Y 180 kNar

The lateral earth pressure coetticienis ﬁl . R o et skake. B Bor passig stalg
sid Ko tor at rest condition. compare .
A Ko<k (BYy K« h.a-d-x.i --:'"| Kah.« ko 1)) KeK.<k,

Which of the following factors aflect the beanimg capaciny of cohesive sl

1. Density of sol

2 Angle of intemal friction ot soil

3. IDepth of footing

Widih of footing

0 R (By 1.2and 4 (C1 2.5 Wl B2 e AP T

da

Amongst the clav mimcrals, the one hoving thewes i oun ~welling tendeancy 1

LAY Kaohnite (B)  Nontmorllonae

(Ch 1lhite (1 Hfll.jt.s}':il:

Sand draans are used Lo

LA reduce the settlemen (B aecelorade the consolidatiom
1 ncrease the permseability (I} transter the load

Consider the tollowing stalements :

1. Friction prles are also called tloatins pile-

2o Mimimum number of prles to qua‘ﬂh 148 @ prle aroup s three

. The aroup elficiency ot a pile aroup may be citlier Jess thac 100, or nivce than
[

Wil H[ these staterments are corragt

A bland 3 (B)y 1 and 2 oniy

[Ct 2and 3only (121 1 and 3 only

Surfaee tenslen 1= due to

A1 cohesion (By adhesion
(C 1 cubesion and adhesion (D cobesion or adhesion
A 0 CE

et T |
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1A both steady and unsteady Hows
(B real flulds
O all tleids and tlows along a stream tube
1Dy steady tlow of wWeal fuids along a stream tube

fis A Daossaker et ot area .02 mo sirtkes at 19 ns nornwlly on o staitenary plate. the toree
exerted on the plate is

) RN 1By 1UU0 N (L) 200G (D 20K N

74 The loss of head 10 a pipe carrving lurbulent o varies
1A mversely as the square of the velocny of fow

B Jrzmﬁul}f as the sguare of 1he diameter o RITES

1 I.jj.['l._'i:_'“:i." as the square of thie vel I-.:.ilj. o flow

(D) djruu:lli-." as Lho ‘-‘Eli;lfjt:-.' o] tlow

5. It 1s proposed to merease the discharoe by M% i o cocular pipe carrgie ol (n lamasa
regime. 11 all other factors remain onebanged. power copsumption toomLmiam e
nidifed flow relative to the orngmal flow would merease by

LAY TSR By % TN T, b b

T6. The average drag coeflicient dor a Lunmae boocde ey desermli® o o olee was oblaimaed as
0018, 1t all other facters remun v hangted. and the leneth ol the plate 15 increased by 4
Lmles 1Es organal value. the average drae ol ont wonld Change o

A ERTHAR 1By 00056 (C)  UiXs TR D

770 Sinamng of telephone wires 1 the wind ooeurs due to

A vibrations caused by hurds (B) ienswonmng o the ends
1C Muagonus effect (D} generation of Rarman vortes street

78, In un open-channe ] tlow, tor a given Jiselus ce

. alternate depths are the depths hayving satie Kinetic cueray
2 alternate depths are the depths having saine speciiic energy

-
by =

3 conugate depths are iy depths having same specilic force
4 cunugate depths are the depthis having same momentum toree

Wbk ol 1the above statements are correct
LAY ] and A 1By 2and 3 (iCy | amdd (D 2 and 4

9. For s hydraubically elfwcient tnaneuke channel. the rato of hvdraobic rades w depily of
tlow 15

(A 122 By 2+2 (g =2 (DY 12

Sel-| A 1) 8 5
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5 O 5 T < G B) Nl Haoau

0 N SacHy A I pone of heasc

A hvdrauhe jump oceurs s ren Weere 18 a break i erade trom i

LAY mild tasteep (B) steep to nuld
10 steep Lo steeper (I muld 1o milder

Flow nmeasurements with a Prandtl-Pitol wbe showed that the tip readings vared only
actoss the How while the side-opening readings varisd onlv m the direction flia The 1ype
o] sy 1y

A umitorm rrotational E ] LRI T I Dot ot o s

U1 on-unttorm wrotato nal P e unlo el ational

In 1:100 model ot a spillway, the dis harce s 0.1 o1~ The onrespondinge Jischarce m il
ArotoVpe I /s Is
A L (By 100 Oy T PRI (LU

Consider the !_L'ul’m-u'ing [ypes o f turbinoes

| Francis
2. Pelon wath a smale jef

i Kaplan
The sequenge of the~¢ turbines W the (ncre:dsing order of therr specific speeds 1s
Ay Llag) QEBY Hlaw> (C) 1.2 aad s AR R

Two dential pumps. each capable of delivening 0.2 cumec sramst o head of 30 m are
connected i parallel. The resaltiize discharge 1s

1A) L4 cuomee acamst a head! of 30 m
By 4 comwec avamst a head of 60 1
O 02 cumee aganst 4 hesd of 30 m

(D) 0.2 cumee auamst o head of 60 m

The randall on four successie divs over a catchment are 2, 6, Yand > om. If © = 5
cv'day. the dwrect runott from the carchment 1=
LAE em By Som (C)y Hem (D 9cm

It the peak of a 2 hunmit hydroaraph 1s 20 m /s, the peak ondinate of a tlood hydrograph due
o an eftective raintall of 2 cm ot 2 hour duration with a base flow 5 nm /s s
A 23 m''s By Al mfs (Cy 46yt (1)) 45 m/s

A 11 CE
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the unw of concentration of the watershed and of micnsity A6 onvh carmes a peak
Jascliar o 0!

A D4 mls By 2 m'fs (C) D 1iis (D) 40 my'/s

8.  The volume of water thai can be extracted by force of gravity from a unit volume of
aquiter material = called
A spectte vield (B) speciin retention

1y spacific slorage (13 speciic capacity

H. A tloed wave with a known inflow hydrograph 1< rowted through a laree uncontrolled
reservolr The outflow hvdrograph will have
1Ay atlenuated peak with reduced time b
Bt attenuated peak with increased 1ime hiiss
{1 mncreased peak with mmcreased tune
1)} ncreased peak with reduced timie bas

W & -
P |
'l-:" =

41, In an wngeated land . the net irmgation requirement o« orop s round to heddd Cm. the water
application efhiciency 1s 3(F« and the wauter comvevance elhiciency 15 %y The gposs
IFCIZat N requirement 1s
A 25 em By 20 cm TR .Y sl AR o W

| 14 ||1
| Ety

Il 1 e st
discharges required to crow them are 030 wwd 027 respectnely. The ame tactor i U4
The required dischare: of the canal 1

LAy DLafb eumec (By 1140 cumec

0y DAA @imec (D) 070 cuaiies

92. A cunal wnigates a cubural command aeew o crol suggioane and whe

93, For a clayey sotl, when thore 1s nearly 30% drop in the avalable mosture. the ratio of
sctual to potential evapolinspiraiinn 18
. By (0.7 (Cy (13 Dy 12

4. Two ditteremt channels, M oand N oin twe Jdifferent snes are desiened based on Lacev's
theory, o carry the same quantum ot Cischarge. But il bed material of M is fourd w e
boer than that of N,
1Ay Channel M will have steeper lonaitudinal slope
1Bt Channel N will have steeper longitudinal slope
1Ct Channels M and N ¢an havve same longnudinal slope
Dy Sdune s more M than m N

3. At the base of a eravity dam section. the vertical stress at the toe was tound w be 2.4 MPa
It the downstream tace of the dam has a slope of 0707 borzontal @ 1 vertical, snd 1t there
s o tanl water. the maximum principal stress of the loe of the dam 1s
1Ay 1.7 MPa (BY 2.4 MPa (C) 3.6 MPq (1)) 4.8 MP

S¢-| A 12 C'E
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IBOD and chemacal oxveen demand (COD) 1s civen by
Ay TOD=BOD=COD [
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Critlea] factors tor thye actn ated sludge treatment process are

A maximum hourly flow paie

(Bt maxununand nimimam tiow rales

1Cr o maximum hourly {5ea rate and maximum daily oraanic load
D mumimum hourly flow rate and nunimum daily orasnie load
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The nxun constituents of gas penerated duninge the anacrobie dicesticen o1 e
1A) carbon dioxide and methine

1Bt micthane and ethane

11 carbon dioxide and carbon moroxic

1Dy carbon monoxide and nitroden

tend to
Wonversion fave

During temperature mversion 0 the atmosphere. .o
1Ay accumulate above inversion laver 14
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U disperse laterally I disperaegerticidlly
Orone laver depletion is becaunse of

A1 hydrecarbons P Carba i D,
U chiorotlure carbon: Ly carbon dinxide

The presenee of u-rg:mif miatter as {he STk lcanl Dortien g s e ol wies is
surtability for

A lund fillling (B)  compostung
1"y IngReration (D1 pyrolvsis

Two sources penerate noise levels of 171 dB and 94 dB respectively, The cumulative effect
ol these nolse levels on the unin e is

A <tHINdB 1By YU dB

(L) “4db (D) =494 dB

The rate of super ¢levation tor o horizontal curve of rodas 300 pnn a patsonad ahway tor
1 desurn speed of 100 kmph s
Ay DM By 11063 (1. 7{)
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Brtumen of grade SOT00 means

A Its penetration valkue 18 % min

1Bt s penetranon value 15 110 mm

1C1 o ats penetration value 15 S 1o 10 mm
(D) ats pepetration value 15 8 1o 10om
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LA el e sub-beise
(1Bt below the sub-base
1Tt over the sub-grade but below (L sub-hase
DY over the wearine course w hea rencwal of surtace 1s needed

114, Trathic capacmy s the
Ay abtlity of road woay to accommodite trathic volume i terms of vehicles per hour
1B numiber of vehicles cooupying s unat lensth of read way al o given mstant expressaed
as vehicles/km
O capic iy of lane 1o accomirandate the vehioles woross ihe road

B maximum attainable speed of vehiclos

L1, When two roads with two-lane. LWWO- 1 b Dl wrossy ot ali vivoMmiobled wilersectmo: the
total number of potential migjor conflicl poanis wiold b
R (By If R [ T

116,  The plun of a survey plotted to a scale of 10 m e 1 o = reduced i osuch a way that a hine
ongnidlly 10 cm long now measures ¢ cni The arca i the redeced plan s mcasured as 5|

s The actual area of the survey I nis -
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117. The whole circle bearing of line AB 15 30 srd o lnegll s | o The dellecion angle
B trom AB to BC 1s
Ay S By 70 ‘Y 110 IR

118,  The rise and fall metliod of reduction of leve] readings provides artthmetic check on
A Intepwediate sights onh

Bt back sichts and fore ~1ghts

Ct o back sichts. intermediate sights and tore sights

Dy back sichts and mtermediate siohts

L9, After hxmge the plane table to the tnped. the nuun operatiens necad:l at €ach plane tab
station are 1. Levelhng 2 Orentation 3. Centening
The correct sequence of these operations Is

(L R T By [.3° iCy 1,23 (2 5.1

"m

120, KL ot a floar s 200490 Statt reading on the thoor s 1645 m Reading on the sttt haeld
upside down against the bottom of the roof 1 3.305 m, Heizht of the cetling 15
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