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_ CIVIL ENGINEERING

A cantilever Beamn of span dm and cnoss- 5. A canbilever 15 subjected 0 & uniformly
secticnal area (0.3m wide and G4 deep is distrilued Trad W aver irs whole length
rabjected to A concentrated load of 10 kN 1. and a congeatrated upward force W ai
al the lree end. Nevlechne zell~weight, the s free end. The deffection of the lree end
maxitnym bending stress at @ soclion 2m 1%
frem the free end will e 1 Farp
4. 20 ENfm* 1 J'_J{,"ﬂ

2500 kN /m? b
c. dUODEMT ;

. . 5 W
d S000kMW'm Q. EYWr,
For the desum of & simply supported RCC
T-beamn, the ratic ol the ettective spen to d il-h", 1
the overali depth of the heam should nor z I s
escred i, Ay ;n@]} tter] beam AB al span -I7
a 10 A0 #ross- section throsehour. it
o0 ca ntral concentrated toad W oand
¢ 30 # Jund  which 15 umdoistly
40 ted ower the entire span, s botal

) _ aiEnitude  heing W The maximum
For 4 given sttess, the matio of the mament "y, Eflection in the beam is

af resisrance of 3 heam nof square section e, il 5 f
whert placed willi one diagenal harizonl Ll
381 rF

I3 K

heam when placed with two
harizanlal will be i

\ 384 1

"""""""" 7 (3 7. The piven haare shows e seciion of
o a wooden bear shifened with two steel
platex each of thickness't securely fived o
the gides. The second mocenl of ares of
the fletched beam about the X-X axiz s
ng st another sechon Bl s faven  d — overall depth of the beam. b —

widlh off the wooden section and wm -
trnce between the sections A and B racdutar ratio of the moduli of clastiaity of
yam oand there are e external loads stect and wond)
acting between e mve sectons. If the €l 4 b | fee
value of [ iz 10000 Nm. then the J-.¢ RS
P ] Mk Qd
maximim sheer slress is ] = HEx g
4. 13 MNm? £y I 7 :;ifa 3

b L0 MNam® R
c. 0.5 MNam 1 fo
d 025 MNim® 17
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g fn the case of a column of length -1
mamerm of inerfiz of cross-section ‘T and
Young's modulos ol fhe melenal of the
column *E°, being hinged at doth ends, the
tuckling  toad, according to Ruler's
column theory, ts given by
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i, For the vetarnmg wall shown i the siven

faure it the stress at the heel i1s zero, than

Lthi maximun storuge "H' wili be
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Water > 225
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} f a circular cross-zecricn of L
B s coneordne carenlar ares vath
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i) 10 In an otherwise symmetrical partal
framea with one end tixed and the ncher end
hinged, the hinge suppurl snks by oan
amount A The lixed end bending
moment  induced al each ead of the
horizontai reember of the frame due 1o the
sinking ot the suppart will be {given that L
15 the [eneth of the member and Ei g the
Flexurai stiffiiess)
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L '_ frame s shown in fig |
Th af its Bending Moment

| be
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Lo
A d-meter diameter water pipe 15 required
to withstand a 200 meter head of water.
Agsurming 1he Bnming wensle suess for the
nipe material t0 he 200 kpioml the
mintmum thickness of the material of the
pipe 10 be wsed will have 1o be

L"
e YA
’

1. 5cm

b, 10cm
¢ 15cm
d. 20em

The frame shown in the given figure has
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a.  Une unknows reachion compenens
Lo Two unknown reaction sompuoies:ls
¢, Three unknown teaction components
do S unknown: reaction componenls
Tha aboclute masimum Heading Manrient
in & simply supported heam of span 20 m
due 16 a moving udl o 4 Fan spannimg vven
Ymis
a. B7 5 t-m ar the supparn
t WP S m onear the midpomng
. 33 1-m at the midpoint
d BT R et ar the midpontt
The plastic  secton modoius of  a
retanmelar sectien of width 100 s and
depth 12 mm s
4. 1000 mm’
BTN e’
e 2400 mm
d 30K i’
Constder the tollowing statements
Clays which sxhibit high setivity
1 Contain monimenil onite.
2 Contain kanlinite
3. Have high sibt contem
4 Have = high plasticity

3. Have 1 low plasn " these
starsTIcs

. 1. 2and & are wlﬁ

b. ect

.

d.

b on dest on g soil sample, 10

LN e py s deercased
inaximue dry donsity,

AC = optitnast moistwe contnent }

& p, will ircase with angrease in OMC
b #, will dacrease with increase 1n DMC

¢, wiil decrease with decrense in
OML
d.r, o wilk ingrease with decrease i QMO

A sample ol ¢lay and a sanple of gand
have the same specific gravity and woid

Al i?
ratie. Uherr penmn abilibies woeld ditTer
because
4. Their porosities would be differem
b Their degreas of zafuration wondd he

diferend
¢ Their densitics would be different
The size ranges of Uwir vord would Le
ditterent
Durtng seepage thraugh an earth
dnestion of seepage s
a  Parallel to the equipoten
b Perpendicular wthe)
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d. Alonyg the dise
Parzmic  lines i
drainage’ti]
tiwures

rent  tvpes  of

[hum crnsees sab dnpy whes e Sisiei oo slune
Torms 1% alkeF ¢ sl 19 dosckagge st 3lc
hanrsutai Ivlie: 5 auisae L
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A Iofed oanh die .
The paretic line iz comectly shown 1
fioune {5)
a Fandll
b, Tand 1}
¢ Halone
d. thand I

Given Lhat the elleclive angle of internal
Fricalieny of o aci | 35 107 (e atyle hebwoen
the failure plane and the major rinciple
mtan will be

a. 175
b, 27.5°
¢ 4
d. 307

I which ens of the fallawisg siuztnons
wotkd ong wse shear parameers obamed
trom consolidated quick best wathy pore
PEENsUTE measurements?

A Foundanos on salty sands
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b, Excavation m emlocatsd clavs 3. Consolidated untriined Usial test
o Previous dams and slop stahlity 4, COuck vane shear Lest
d. Determination of earth pressuwes mn {odes:

saturated clays A B N D
Consider the [ollaying imitations: a i 3 X 4
1. Can be peduormed ooy on purely b, 1 3 1 7

wirhtesom less sotls o 3 1 2 1
%. Plane of failu,‘a 15 predetermined d. 3 | 4 »
- E&ﬁaf wirlually  ne control - on 27 For s‘gahilit}: anal}-'sis\rl:f slopes

£ cohewive smls, the artical ¢

4. Non=mmiform distnbution of stresses to lic at the intzracetion of
5. Principal stresses i the sample canrot A The pependicnlar

bz determined and they lecus o
The limilations tnhesent i d:rect shear test h. The perpendi al one-thind
include slope from th the locus ol the
a, L2 angd 3 enlre
h. 23and 4 ioiffar drawn at two-third
e 34 and S & toe and the locus of the
o L2 and 5
Conswder the follywing assumptions na’ angles
1. Failuse accum on a plane surface. 28 '[_Jir:.ztl du.lmsat ol sul:n'n_t-:lgc:d sui_]f the
i Wn'l.l % smoofh bl nol recewsarly I‘LE?;II'H;:;L s:::]:ls-l&;]l:lglﬂglg:; R:I{TE;I_I:F;;ET-

vartical., .
3 Failwe wedee i a rigid  body doo oM

Covloml’s theory ol calll possug b. Sm

based on s sumplions ¢ 7.Im
a. 1.2and 3 d. 10m
b. 1and2 20 In a satorated clay laver undergoing
e 1and3 A , sormolidaton with single drainage 2t its
4 2and 3 top. the pore watar pressure would be the

Match 1,5t I {field pro

rETimum at it

th Ligt [

: I ; . a. To
ttype of aboratory shean 188 o be camisd .p
cut) and selex redp anyver by using b AMiddle
the cndes g the lists: o. Baottom

d. Top as well as the botlam
a cay foundation of an A, A saturated clay stratum of thickress [Om

whose rate of bounck:d on lap and bouom by medium
ix  such  that  some coarse sand lavom, has a cocffcicnt ol
- Hiring coasoliclat.on of 0002 cms. IF this

stritum 1s subjected o losding, ibis likel:
that 1t would undereo 50% o (s primary
conanlidaton n

a. 1136 days

Iartial stzbiliy of fooung on satratsd
clay

', Leng-lerm stability of a slope o suff
Nssured clay. b 227 days
I3 Foundation on  soft marne clay ¢ 284 days
deposited. d. S days
List 11 3l Aosirenlar acce of -achos “R° on the su-face
1. Lntreimed trail tist ol a serm- mhinole soil mass 15 unifommly

2

lvaired triaxial fest locded with a loading inlensity of g, The
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verlical stross o direcily below it conlre al
# depth o 15 @aiven by
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A normally consolidated clay layer settles
Iy 23 mm when the effective strose i
inerveased o [3 kPa o 30 kPa. Il
effective stress s later inoreased
from 3 <Pato al kPa. then the 2
gattlement would be

A 25 mm

L. S0mm
c. fAmm
d. 100 mm
Malch List 1 nédizor) with st 1T
(Type of oo o licavy aipd

slrleure L the correet answer oy

oiven below the 1sts

LT clay
it clay everlying firm o strata al
oderate depth
5 Thick soft clavey strata
13, IFirm thin strata over
List 11
1. Lind bearing piles
2 Kaftidriction piles
3. Frnictwn pilesrall
4, Foolngs
A B (" [3

fap

]
~1

S of |7}

a. 1 4 2 3
b. 4 ] 3 2
c. 4 1 2 3
d. 1 4 3 2

The stress distoibution al a depth beneath a
logded arca 1w deleminedd uveing  Mew
merks influenee charl which mdicates an
idluence value of 0,005, The number of
sopinets cover el by Uie loadil a
chart 13 2C and the mtensiy ol
the arca 15 10 T7m2. The
distribation at that depth |

sergirpile Toad test
Winstrumented test pile

#le  estimaling  Ihe  losd  caTving
capaciy of a pile. the lests tha: can be uked
for aeparating the skin resistance from
point resisancs, would include

a, land3
b. 1md4
e ZLand i
d. 2andd

Ceosider e followms  slloments

regarding setllement of foundatmns:

1. Diferential seitlement of foundation
leads 1 sirwetural lamage to o the
supersinuetore,

2. In nom-cohesive soils. the major
component of settlement is dus to
consol datior.

faa

Lowerng of swound  waler table
contribites to seltlment  of
foundations.

Uftheve slatemeni

a. 1 and 2 are comrect

h. 1T md 3 are comreel

¢, 2mnd 3 are comeel

d. 1,2 and 3 are correct

Censider Ge following sleps

1. Driving sheel ples surrounding A
vibralivn-raeoning sinteture.
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4.

2 Theemna g treneh around a0 source of
vibricion.

tad
h

Placing rubber mountings between a
mactune camning vibration and its base.
Active  isolation
achieved by

i, land 2
b. land?3
¢ and 3

d Falow
The: opper limil of area ralio for which the
amount of disturbance of scrl sample con
be: considered fo be smal. 15

a 104

b. 13%

o 20%%

d. 25%

Consider the follmwing types of soil lests

I Caldornia bearing ralio

2. Conzalidation

*  Uncontined compression

The sl Lest requomed 1o be done in the
case ol vadisturbed samples melude
a1, 2and 3

h. land?2
e land 3
e Zaned 3

Boring methad i3 to be cho
npon the tvpe of explorato
context, match List I w i
the oorrect mmswer usifh
betow the Tists:

List [
A Auger
H. Wasl

diilling

diilling

irtly  satwiatec  sands,  silts aad
- rnediarn ik s00F cabestve saoils

i
20 Al tvpes of soils and rocks excepts in
stony ot porows soils and  fissured
rocks

3. Practically all tvpe: of sous exespl 44,

hard and cemenled so1l o rock
4. All types of so1l and rocks. Dffficult
in loose sands and gofl steky clays
A B v 0

of wibration can b 41

foil L7

a. 1 4 3 2
b. | 3 4 2
c. 2 4 3 1
d. 2 3 4 1

Rhdatch List I (flwmd iype) wath List I
{Exomple) and select lhe cotrest anewer by
using the codes eiven below (he Tists:

List I

A, Newtomian
B, Ideal plastic
. Thyrotrophic

17 Puende phastic
Li=i IT
1. Blood

Printer’s mk

E.‘ L

1 2
4 2 1
d 3 I !
3 4 2 1

In ovder that a droplet of water at 205
{7 =0.0728 %'m) hay an internal pressure
1kPa grealer lhem thal owswde 6 1ts
dizmeder saould by noerly

a. 115 mmm

b, 4.3 mom
¢, & mm
d. 1.2mm

Lrlvesiin [specitic weight 1260 kagims,
dynamic vizcosity R0 - 10 kgag,‘mzj T
spread freely to a thickness of 1 mm
beawesn a bottor stationary plaze and a
top movable plate of 10 em?2 arca. The top
plite i 1o be moved at a uniform specd of
1 mis. The fores to be exerted om the top
plete is

u. lEkg
b, 0&kg
¢ (loka
d. 0.08kg

A3 mowide, 2.5 deep. It long lank. open
at the lop. has ol standing te 1 m deopih.
The maxirium honzontal aceeleralion that
can be given o lhe tank wilioul spilling
The ml &1l nesrly e
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(.208
025
031y
A hollow cylinder made of wood (sp. 2r
0.%Y has an extemal lmeter ol 1.0 moand
an mlsrmal dhameder of 0.6 5. It {loats 1n
water wih ils axas vertical and 2 o slable
wxpualibe tenne Tlune s possibde only wlicn the
lengih of the eyhindsr 15 equal W oor Tess
Lthan

a. L72m

L. 0.95m

o L02m

d P

In a hevtzontally held 1njeetion syringe. the
piston of 0.2 em® cross-sectional area is
pushed al a conzlant speed of 1.0 cms o
goel water nto the stmesphere hroweh a
hypodermme necdle of 0.07 mm® cross-
scclwnal arca while mnsine. Neglecling
logeez, tae lores required o move the
piston 15 ngarly

e

a. Okeg
b 6 I07ke
6 6-107 kg

d 6 10 ke
I7 a sluice gate produces a chapa

A, 9.5 kMn
b, 190 kNm
e 380 kKN
76.0 kN A

tvpes ol weirs

weir  (without  ead

Wi these woirs have varyng values of
expoaent in the formuly 0 - KI" The

correct sequence of  these  weirs  in
mereasing order of the valus of n1s

a. AL3A

b 2143

e 1234

d. 1.2.43

010 19,
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Fol 1Y
A velootty field with ne components 17 the
¥ end ¢ dicctivns & given by
Vohe Ivy ! £,
The acceleration along the x-direction at a
point (3.1, 2). At time 2. s

a. K uniis

b. 16 units

¢ 28 unity

d. 3funits

The acceleraton componen | [

particl: are denolesd as

1. l.oocal tangential ac |

2. Comvective tan ation

3. Lozl normal

4, Comvective notig

In a4 curv sorele fizted to the snd of a
straight ] %awyiﬂg water  under
vani aceelsration components

d. L2 3amd4

A lree vorlex formed from ongmally still

water, say. as wlien ooy stll watcr

a Nal-bottemned besin by suddenly pulling

the slopper al the botlem on the drain hele.

will by

a. Cleckwiac mm the northern as well a3
the southemn hemispheres

b, Anticlockwise in the aorthern as well
as lhe sowthern hemspheres

¢ Anticleckwise in th: mishear and

clockwise in the scuthern hemaphzre

d. Cleckwise in the aomtiern hemisphere
and anticlockwise in the zouthem
hemisphere

hlateh Last T weath Let 1T and sclee: the
coree! answer wsmg lhe codes  grven
bl the lists:

List I7Flujd action)

AL Swinging of a aricket ball

. Flow pasl 2n inlinile evlinder

{". Flow pasl an acrofil

12, Boundary Layer separation

List. 1T {Plienomenon associaied with
I'lard actiond

1. Duarey’s law

2. Wake
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i Earman Vortex Sirect

4. MMaenus effed

Codes:

A B ' B
i 3 4 1 2
I 2 3 d 1
o 3 A1 2 1
d. 4 3 2 1

The folowmg stalements relate to a
laminar flow
1. Laminar fless is rotational.

2. In laminar flod the Loz of head 13
proportional o the sgquars of the
velocily.
In laminar How the lose cof head i
proportionzl to the fimt power of
ViSCOsity.

tad
'

4. In laminar flow t1e wvelocity is constant
over he eross section.

Ln

{her quantifics remanng the same,
merease i dameler will merease the
Eevnolds number in limmar (ow,

O these statements

a. 1,2 amd 4 are cormeol
b. 1.2 :imd 1 are eommeat
. 1.3 and § are comect
d. 2.3 and 7 are correct _
Ol of relative densiiy (.80 138
30 mm diameter orifics nd
100 kN‘m® (gange). IE

of the following groups

a set of parameters of identical

giems?

_ Welocity paenbal, stream  Lunclion,

s vorticity

b. Power, terque, endmg moment

L Relalive roughness, [rictivn faclor, sub
laver thickness

d. Rale of angular detormation. veloc:ily
gradent, speed it pm

Vorticity in the z-dirgetion s given by

3T

al

T

LS L ek B
a. — . —
£ LI
Ty
b —-— =
RS .
s . -
Ol Ay
{:_ —_— e ——
N .
L. ~
P
d—--
LY
In a two- dmmensional bounds £ ¥ aver

a llal surlaes
a. The Iengitudinal i
i.].'.l.'l_.'.!ﬂl'till'lt alr
oradient can |

I e longituchnal pressure
negleccd

“he Jongitudinal and transverse
ssure gradients- ave mporlsnl
oplimam efhaeney ol a hilng vane 13
hmited by the

a. Onset ol stall

b. Separatiom from the tratling edge

¢, aeparation from the leading ¢dge

d. More mpul inerease of C) that of C),
{riven that g - acceleraticn due to gravity
and B~ hvdraulic mean depth. the Darey-
Waisbach ftrietion faictor is related to
Mamning s rupority coeffizient n as

Eg}ri

RI-‘H

-

21
Iy, ———

T

odir g

E.l-'_i

e|'{1|."9

31!1
A surpe tmbk je provided in a hydropower
scheme to

a.

d.

a. Provid: adiitional storage close 1o the
penstock

b, Tawe cars of change of slope,

alignment

Reduce ths pressures under transisnt

condytiong

4
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b

d. Prowide convenimt overspill

Match List I imethocs) with Tast I
{smtabalily  for  asscssing mean  Tow
vielodity ) anc seleel the omeet answer oy
using lhe codes given below the asts

[ist [

AL Salt diffusion method

B. Surlace [loal mettod

L. A et of velocity rods

I3 Cunent mesters

Lixt IT

1. Natoral sreams with uneven beds

2. Straizht channel: with irregular cross-
sectiong

Tl

Flow in wnuouws zhannel

E

Wide recianpular channe:
Codes:

118

w
LIV S
I“‘J'F'LU

B o b
—

d. 1

In a wide rectangular chanael, the small
smrface waves cansed due to disturbanc
v a suddenly thrown heavily weighted
of wood, thrown parallel to the
yaction, Wwers seen Lo move al
downstream and 1.4 s ups
rcferenes to The banks ), Tl
and the wmean flowy
respectivaly, neasdy

A 0.2mand 1.4 ms

—

1.
A
[
d.
L _mt — cotistant CHPICHRGS it
P
¢ process, which one of the
ing iy ool a egascntation of the
""""" ed of 2 gonnd wave?
- .
svimhols have the usual meaning)
2. il
dn
I “0
Vdp 69
R_
L':_h —
\p

Yal 1F

ff‘
d. o
2
Flowse of air can he considered to he

incompressible within 1% error if the
hiach “umber of flow 15 less than

a uwl

b, 0.2

o 04

d. 0.¢

The  smallest seele
topographical surveys s
4. 125,000}

[T ERTAR 171

e, 1o 2500000

d. 130000

In an « fogusing tachomater. the

veen the staid hatrs is 3
oth of the objective is 235
distance of ths vertical axis of
ment frem the optical centre ol
jectve & 15 em. The conatante of
diachomrete are

g, 30040 m

b, 5029 m

o D (din

d, 20010 m

An imasiqary line pasging thrangh the
optical centre of the objective and the
optical centre ot the eyve-piece m the
telasocpe of a awrveving  matriment iy
called the

a. Haizontal axis

Linc ol collimation

Urptical axiy of the elescopa

e 5T

Roforeico azis

The raie of 1The “stanmdared error of 2 <ingle
observatian of unit weight” o the standard
crror of  the acthmelic mean of o’
obsurvations, ¢l 07wt weighl, will be

a. t1nd
b, W
N
d Jyn

In a third order trawverse, if the standard
error of = 37 is assigned to each of the four
sonress of errors. namely (1) reading the
vedire, (1 non-acjustment of taasit, (i
sighting, and 1rv) setting over the station,



then Lthe total standard erros of the work 74
would be
I
h. .67
co ot Rer
do +13
. Tring the reeasurament of a linz by chzin

on tape 1n slopes, 1t the lenoth of the line is
| and the heigat difference between the
ends of the hing i b, then the covection to

1 7=
the measured leneth s more than L by
o foro
ht
b, -—
BJ”
I’
C B ]
4
&3
d —
H..!-
AN In an old map, line PO was drawn to a

magnetic bearmg of 6° 323, the magnetic

declination ar that time being 1* Fast. The

[resent magnetic declination e 942 Faat

The magnetic bearing tos which the line i

g3t at present ig

a 35750

b, 338930

e APHK

d. 271
T2 The distence betweon
1000 m, I during level
chue te enllarin
refraction 1 f
Lhe mragnit
a

h¥marks 1s
wtal eoor
1000, crriatore F.I:lf.:l
v b 0,120 m, then
lhmation errer 15

intercept was  (10%m I the distances
betwzen the staff and the nstrument was
100 m. then the sengitiveness of the bubble
Lube 13 grven by

a 1L.03 sec of arc

b, 103 see of arc

c. 206 yee of arc T

do 103 sec ol arc

vid by 10 divisions_ the chapge in staft T,

Wrof 1?
In wigonomeine levelng, i the harzonial
distance between the insirument and the
object 15 3088m, the cocflivient of
relraction 15 0.07 and K sin 17 30,88 m.
then he melracton correclion i angular
meass wauld be

a. ney
b, 00T
@ LT
4. 17107 _
In the given formulz fo the

length of the base line s
segments ends of lengt

(0 are the ordi ¥ wequential
ends of the seomgits & My M
are  te  md-o of  sucoessive

ich of fie ‘ﬂﬂnwiﬂg paits of

seatmnents,
rule and ipmiflae for computation of
the g on the baze line are

orlinale rule
el B0
n
ST wdilie Kulc

o ;‘[.-1-.’1 —My - =]
3, Trapeamdel rule
OO0
R [ Rt R Y S N N

2

;
4. Simpsens’s

HI T . . L

A=S0 e 0, A - - 20, - €A -

el the corres: grswer wsing lhe
codes given below:

ndes:

a land?
b, 1wmd i
g, Aandd
id. Z2and d

Acirele af radius Tim has & slandard croor
ol 0.02m on the redius, The standard smor
ol s arca s
a. oid m®
b, (14 m"
¢ 0.28m
d. 0.8 m"

mlateh Last I (souree of ermors s the ocolite
observation) with List 1T (Eliruination



TH.

79,

3.

procees) and selecl the comrecl answor 2y

using the codes given below the asts

List [

Ao Leeentricity between jnner and outer
SR

B. Tmpe-fec  gracations of the:
horzontal scale

C. Imperfec! adustments of plate level

1} Line o collimation  not  being
parpendisular to fhe horzontal axis

List II

1. Capslan headed serew adjusimenl

2. TNouble centering process

3 Taking the mesan of twoe verner
readings
4, Takmg observalions over  didferenl

portions af the herezental seale
£ od es:

A I3 - 1
a. 1 + 3 2
h 3 d 1 2
. 3 2 1 4
il 1 2 3 4

Fore beannes (FE)1 and  back beanng
(3E) of lmes PQ oanmd QR lave U

Lina  fH B

FOo59%0' 235%)

CAE 1257507 3055
The correct wvalus of
FOR will be
a4 103%00°
b, 1092 30°
2300 00°

mzasred as:

dlc satiom 1s the noarcst

e middle station & farther than the

er twa stationg

W Either of the extreme stalions is the
[litlemt

d. The nuckdle station s clowe to the areat
cinzly

A summit statien & close to the oreat

cirele cent gade with -3 per cent grade. If

the: tangents intersert at ar elevat-on of

60m and the rate of change of arade is -1

percent per 100m, then the elevation of the

Bl

Tiwl 1
besinning point of the verlieal curve wall

b

a. 583m
b, 573 m
¢, 350 m
d. 525m

If the azimuths of th2 two tangents to a
ctcular curve of radiug 100 m are due
north and due eas-, then the mea
by the twe tanpents and the o}
will be
a. 7857 sqm
S0 5.1
3143 sq.m

2143 sg.m
Consider
ansociat

=

Pon

0 'ing slulermenis
hulaws of weighls i the

station i multiplicd by jts owa
& then the wzight of the requlting
wn is equal to the reciprocal of
weight of thal equation
" The waghl of the algsraic sum of twe
orf mere guanlities & egual to the
reciprocal of the sam of the indisadual
wiights,
II the guanuty of a givin weight
multipied by a faclor, thea the weight
of the result 15 obtanel by dividicg its
viven weiehl Ly the svwac toot of that
faclos.

Y]

4. if the guantity of 2 given weigat iz
divide by a factor, then the weigat of
thre pesalt iy obtained by multiplying its
eiven weisht by the sguare of that
tactor.

(3t these slatementds

a. 1 and 4 are comect

b. 2 and 3 are cowect

¢, 3 md 4 arc comoct

d. 1 md 3 are comect

In the tangential method of tachometry

following aeations have been used

wy — auglk of clovalunr vorrespandg

'I.Ip‘l]E"l' Lrane

cr, - anple of elevation corresponding to

lower vane

S = digtance between
intercept

the vmes-staff



a4,

ilef L7

I horzoalal dhztance. d. l.3and 4
Vo= vertical distance 33, A 3000m long lme Iving at an ehevation of
In flus context. match Last [ {Cuanlity Lo 45 m measures 10 cm on & verlical
computed wncler lhe given conditions) w:th pholograph. The focal lenglh of the camera
List I tEquation fo be nsed) and select the 15 21 cm. The seal: of the phologeaph Loc
correct  answer using the codes grven the area baving an elevation of 1000 m
below the lists: will he
List I a. 1:27381
A, D' when both the ingles are angles of b, 1.2300%
clevaliom ¢ 10 20606
B. "V when both the angles are angles of d 130421 e
slevation 6. Whch ome of the fal alements
D" when one anzle is angle of abl  pholoeram m ying s
elevation and the other that of el ?
dapression | The relicf displac
D wh_c:n hoth anges arc anghes of 1 Decreases  wit i flying
, dupression heig] "
Fist T b, Isne 0 4 peinl above dalum
1 M % the distance of the object
e, lane principal poimnl mereases
. & fie point iz not affected by the tif
B o, tane, | thez photograph
. swertion (Ax The oodimates of the
Stan i X - B - :
3 3 umicular polyzon of @ given loading on a
tan & - an g, simple beam measure the deflection of the
4 R beam are varicls seetions.

Rewson (B): The deflection ol 4 simple

beam al anv scetion s proportional o the

EM ol the: conjugate beam at Lhal section.

4. Both A and KL are true and K 1 the
canreet explanation of A

b, Both A and R are true but K 15 not a
comecl explanglion of A

e A s tree but Bog Dalse

d. A s false bul ¥ is nue

Tn e, lanc,

Asserfion (A When n parlicle roating on
a oug Lable 1 taken around a closed path
on the tatle. lhe tolal work donz on the
ofthe three angles 13 less than patticle is zero.

rnzht angles and gremer than twe Feuson (R)Y I the work done in moving o
1 angales. particle along a closcd path inoa leree Feld

3 The sum of two sides 15 greater than 15 zeto then the lotee fisld s conservative,
the third side a. Both A and K are true and K i3 the
4. 'The smaller angle s opposite the comect explanation of A
smaller side z2nd vice versa, b. Both A and R are troc bul B 15 not a
The properties of spherical lnangles wotld comeel explanation of A
melude e Mg true but Ros Dilse
a1, 2and 3 W A lalie lul B s oo
L. 2 2 ond 4 " Assertion (A The vltimate lopd of a
1.2 :md 4 structure  made of ductils  material,



96,

21.

92,

subjucled (o revorsible repeatine loads aad

plastic detormation. s lowercd with cach

reversal ol load,

Eeasan (K} When subected to repsatad

reversal of loads and plastic deformation,

the structure m:ade of a duoctile material

accumulates residual strainsg.

a Poth A nd R are tue and K is the
correct explanation of A

b. Eoth A :nd R are truc but 2 15 nol a
cinteet explanation of A

C. A s true but 12 a8 false

d A false but R is trus

Assertion (AY When o satirated zoil mess

15 subjecied ko consolidalion. s volume al

any inslant ik relaled to the total stress,

Reason (K): Total stress is equal o the

v nf the affertive stress and pore water

Pressure.

a. Joth & and K are ttue and R 3 the
corteel explanalivn of A

b. Bolh A ind E are true but = 19 ool a
winrect cxplanation of A

co A s true but R is talse

d. Ads falsebut R {5 trus

Assertion (A Highlv plastie swellis

Iype nf clay can be best stahilired b

lime as admuclurs,

Reason (B Absorplion of w

e sl mpruves s shoar

a Jloth & and B are
correct explanation

b. Bolh A énd E, are tr

Dynamie [ormulae ire ol

for compulmg allewable

Aes driven inlo cobesive soils,

n (R [n <cohesive solds, the

wsEnece Lo pile driving mercases due (o

Y sudden merdease mopresstre mo the

pore walsr,

a. Hoth A and B are true and K is the
correct explanation of A

b. Both A ind R are true but L 1s nol a
cinTéet explanation off A

¢ Ay true but R g false

d. A s false but R is true

Q.

o
th
N

O

idof LY
Awcertion {(A) The dwcharge (3 thewsrht
triangular WeIr 1% eivin b

1% - £ .
() F{..'_,.,.I'Egr':"‘tanz where Oy is the
aoafficient of discharse h g the head of
How ¢ i the apex angle of the weir and ¢
15 acceleralion due Lo gravty.
Keason (K): Lhe crcug-sectional area of

flow in a triangular weir is b’

a. ljoth A znd K are

comecl exy:lan

% When both zravitalional
Iorees mie prodemmant inoa
¢ ratio can be chose al will,

n (K) With beth eravitational and
wous forcer being predominant, soale
ratie depends  upor  the  kinematics
viscosty af the flmds.

a. fhoth A and K are true and R s the

comect explanation of A

b. Both A and R are us bul K 15 not a
comeel explansiion ol A

¢ Astrue but K s false

d. A lalse hut By ooe

Aswertion (AY I an acro plan: attempls to

nss al a very skep angle, o condition

termed as slall s cxpenereed and thore s

a sudden drop o lhe it force on the

wings, Such a stwalion oflen results m the

sudden plunging of the acro plane,

Heason (K} At larpe anales of attack. the

boundary laver scparates from the lower

surface and a vacuum develops below the

wings ' lower surface.

a. Both A and B are (e and R © the
cafmect explanstion of A

b. Both A and R are ruz bul K 15 not a
comeel explanstion ol A

o A true but B s false

d. Ais Lalse bul K is rue

Asscertion (A Ary ducharge will (ow as

critical o a wide reclangular channel

whose bed slope 15 11n C¥g,



@y

Heason (R): The critical depth of flons

Th:_'_;ﬂ#_f: a wide regctangular channel is

el

a Both A and B are frue end R s the
carrect explanation of A

b Bojk A and [ are trpe bur R ois net a
carrect exalanaton ot A

. Arglrue bul Bos False

d  Asfelse bur R s te

Assertion {A ) The meridhan distanee ol

any fine i egual W the mendian distance

of tts mid-paint

Resson (RY: The meridian distanee of any

line 13 egual o the meiidian distance of Lhe

preceding fine plus halt the departure of

the preceding line plus haif the departure

of he line itself,

a Baoth A and R are true and R 12 the
correct explanation of A

b Botk A and R are trie bor R s net 5
currect exotanation of A

. A trge but Ras false

d.Aes fulse bu Roix true

Assertion {Ap The rae of incieese of

curvatare along the trangimon surve shonl

be equal to the rate of increase of su

elevation

Reasnn (K} The length of the 1

curve should be fixed 1n suc

thut Rl super cievation 1s adk

jumetian with the circialfar

4. Bolh A and R oare
correct exptanaton

. Bath A an

.;'::::l

iz [ t%ée but B is ot &
A

18 tRue

: {R): Ta determire the reduced

el of the bed of the water hody

gecuralely, o 13 csscnfal that o ong

darermines the reduced level nf the waler

surface at the time of scunding by the tide

sallee

4. HBath A and R are true and R s the
carrect explanalion of A

. Bath A amd B are e bue Boas not o
earrect explanation of A3

gy,

Mz,

b aal” 70
e fAos true out Kois thise
d. As faise but Boas lrue

A ladder s nat placed on the floor leanige
against & wall the Poor noe i the walt
smaath I W 15 The weight of the Tadder
and Ry Bo and Ry are the reactons, then
the free-hody diagram will be as in

A seuare frumewerk Formed on umilonm
heavy rods of equal weight joined tapethar
1% hung bv one comer A weight Wois
susprectetl from each of the three fower
comers and the shape of the sgouwre 1
preserved with the belp of a lieht rod along
the harrantal dirgonal The thest of the
DNaghik rood 1%

a 2w
b, 3W
¢ AW
d. oW

Which one af the following is the comrect
differential eguation of’ the zhape of the
vabile [sinilar 4o vlectncal cables)y of il
wesight “q" with smali slopes. as shown in
the miven fgure?

L:
.I \1"-«._ - ﬁ? iL

..... —
d v ooy

4. —
ot Houdy

42X
oy H
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L'!rj !J f R 1‘:'-51.
— =g
ot 7
d ﬂr_—: = icus &
dx” b
The etfort P to be appled horizemtally to
pull a weight W’ on a plane meined at an
angle ¢r wilth the hornzonlal 1s grven by
{ tan & 1% the coefficient of fretiom)
o, P =V tanier - @)
h. 7 . tan{er - )
. o 45 3113{4.‘.2 - i)
cos ! o - )
a p_Fsinta-#)
cos T e - ) 106,

The jquantitics given in List T amd ast 1T
comespond  to a prejeehls on planc
horzsonta] ground wilh an nibial veloc:ly
" and an angle of projeclan o wilh the
horizental. dateh List I with List U and
selecl e vored answer using the codes
orven below the hsts:
List |

A, Maximum height
B Maximur range

C, Time laken to
hzinht

. Time of flight

List I

oL
. —sain

&

M
—utn -

riach he

10,
2z
Codes:
A B < b
. 4 3 2 1
I 3 4 1 2
L. a 3 2 1
el. s 1 1 2 14053

N
A particle v moving oo oo plane corve with
velooity ¥s in the are length of the
pacticls from a lised poml on the cunve
and {r. 0y ils position coordinates at lime

O, The lronsverse component of the
acecleration of the paricle s given by
dtr A
a- I,
ot et
&0 dr di
b, P 222
ot i ot
dy
ul —
off
-Jdd
d vZ
s

A" moving with a
iy gl 60 kmph. When the
S kN furcs are apalied
eled before the car comes

Two spheres of mass 15 kg and 20 ke,
move alomg @ straight iine in the same
direction with velocides of 280 m's and
Smse, respectrvely. If the costheient of
restitution is 0.7, ther the velocity of the
15 kg masx aftar cellision will be

a. 543 mis

b, 1593 m&
e 1872ms
d. 1a.l6mss

A paricle moeves with simple hanronic
metion. U ifs aceslerslion at distanee ‘0¥
Irem the squltbrom pos:ition 1s “AL Lthen
the peniod of the motien 15 given by

4. ZafAD

b, —
AL
A
o, A
£

J|“'|
d. 2a, f—I

A bullet of mass 0.01 kg moving with a
velocily of 401 més stnkes a block ot mass



0

k-2

4 kg which 1s free to move in the direction
of the huller and getw emhedded in it The
uvelali Toss Kinetic enecgy 14

a &0 ZNm
L 401 N
c BNZMm
d. 1604 Nin

-

A uniform cieculor disc of mass 3k and
radiug Jom i& revalving uniformly ar fd)
T abaud an axis passing Unough & poin
on the ran perpendicular to the plane af
the tisc The kinetic energy of the diszis

4. 135 Nn:

T

n - N
20400

o 20000 N

'd. ]5 P4 NE“.'?

in a plang stuam problem. thoe iensile
stresses alone twa motually peependicalar

reciannular coordinate axes ¥ and ¥ are o,
and v respectively with o s and

thare arc no sheasring  stresses The
Poigson’s ralio is p . the stress along the
third rectangular co-ord:nate exis z will he,

a plo -a )
b -y{o. o)
¢ plo, -o)
d  rlo. o)

ected ta a

direct  compressy siress o7 in the
lnngitudinal fn Sitahle  jareral
COtpress s vers applied alony

wi larerad dingenony 1o
train in ench of the lareral
saern halt the magmitude nf what it
he under o, acting alone if Jiis the
in's ratio of the materiai, then the
anelie at’ ¢, 8

21—
! .i_:lﬂ
L
10— 4]

E R}
| T

<

L.

(-m)

[ 13

ra.

M.

bz aal 1!
£ i
L 1‘ -~
3 {l - J
v s parmcular magemal, 1 the modolus of
netdidy is equal to the bulk medulns, then
ithe possom™s rapuy wiil be

a. iR
b, -
e ey
d. |

A shent har element of Ly )
section is subjected to ¢ finated Sxiag
Barves al 115 bwo codsg j
siress diztrybation

unitom ot
a Al seelons

b The £

[+

e following starements

Iwe planes &t nehl angles are
ected 1o dirccr siresses. the Y axis
which denctes shear stresses, will pas:
through the cemre of the Mohrs circle
wehen the duggt siresses arc

1. Equal in magnitude

2. Unegual in maenude, i the ratio 1,2
3. Of the same sign.

4. OFf opposile sians

Of these statamenis

a. Tand 3 arg corneel

b | and 4 are comect

. 2 and 3 are correet

d. 2 and 4 are gorress

I the wven figure shewann the XY guarter
vhane, & awd & lmear  stans the
directions and £ ks the lingar strain the
thirecttem at s inclination of 9 from X and
¥ the shear stram /7 15 defined ns shown.
The gritical valuo of & is goven by 7 o
whote ran Ty 15 equal o

¥

Lo A

2
Feah
.r'

r



vl
ﬂ‘ ——
£, ~E,

24

s :
E -G,

il
L'_ —
£, b8

e
a8 —
E.'l' + E"I

[17  March st T i The ones of faitare) with 1.0t
I iFatare emelopes) wd select the
corregt ammwer Dy using, thy codes givin
beloswy the [ists;

st i

A Maximum Shear Siress Thersy

3. daxunum stram becruy iheory

O daximum Shear Sirain nerey Theory
3. Maximum Pricipal Stran Theors

1ast il

1. Rhomboid

2 Fllpse with scmi-mapr and  semi-

) o
HETE HsE s Amd
-u'r] -

wu'r'[ Lok

L

Cithipse with somi-mrajor and sy
L
3

minoe axes ¥ 3o oand = resp
3

1 Thesqgona

A
i |
b 4
' |
of 4

[1%  The praply
i (il

e frcas polveon and  the
ar polyveen must he closed

_ fedar puiven shoudd be a elosed

..... y By

oo Force polvoon nesd med be oa closed
Amame

it Farce polugon should beoa closal
figure

1hn dar equilibriam of

1EY.

RENYS I
he anen Gipare {Fae, 1] shows g beam
cant Iveening onr an one end. 11 covies 8
uniformly  distmibuted load W oover the
gantilever. Which ot of tie gives bewes
awrectly  repesengs the shear forge
dinngram tor the heam?

e tas shown inthe givens figures with

e 2 wnidtomly varvieg juad ol intensily

Wodunit lengtle an A7 e Wy uni lempeth at
‘1" the shear force at the support *B s
ziven hw

i

b
A
'n«'1.l' _ H{.:.n'
TR s
IR






