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_ CIVIL ENGINEERING

Which one of the following carrectly
defines the term Activity of clavs?
Plasticiry index
Perceniage of clay

Plastic Ttrmik

b Cquidiny indes
Unconlimed compression stoength
[ohension
Unconhined compression sirength
d of remdded sample

unconfined compression strength

The difference betwesn maximuam wvaig
rebo and nanimum void mba of g sand
sample 13 U030 If the relative density of
this sample is 66 6% gt & void ratio of
040, then the void ratio of this sample at
11y loosest state wili be

g, (40
t God
c. 07
d 0T

tor the delermination of pe
coelliGienl (1 two separate o

under:

Diamerer
of sumple
[.angth
saitiple |

it i both the permenmelers are
Lowith egqual head  of  water
d or the samples, then she ratin of
t of water discharged through the
imeameters A and B and dunng a penod
of e hour will e

a. 4.000
b 1.000
c. BZIZ50
od 0125

The standard compachon curve ohtaned
fromy a laboratory test is shown in the
Ugure

i

1ofid
¥ Akis L
A "'l/q:;\“kl
i B
'a. o3 ANy
The dotted compection cunve Hiime
sl (shown in the tigure) Parained
it

. Com achve efort 1
b, Muasture conlepts

:-:j%f;ve effart
ST s ncressed

ol under the toe of a dam
igi ratio ¢ The specific gravity of
id 1s {i. Tactor of safety arainst

S ET
A homogeneous eatth dam with no
hovizomal deachage e al downsersam s
shown in the figure The siope af the
downstreamn side B s [esy than 307 In order
1 determing the value of *g the discharge
q° per unt! length through the secrion of
hewght & sin [ i assumed to be {k
coefficient of permeability of sotl}
I . Top wepagr Fine

Kasinffcos B
Ka sin P tan
Ka sin” f

Ka sin’ [ tan” [+
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4.

[,

Consider the $how net skown r ghe
frlbmwing Fgare:
g
Dowre Streacn__, up $loum

wieyt hrdes

o

The ratio ol the gumbr ol Low channels
to the nunber of patent won draps s

a 38

b 3T

e AT

d 48

Which of the Rllowing paranteters can he
used o estimate the angle of intemal
Friction of a sandy soil?

a.  Partial s1ec

b, Roughness of particle

v, partiche size disiribution

d. Density mdes

Which one of following dingrams correctly
Hlusirates the Mohr's stress conditions of
wncontined shear st on cahesive seal? 1x-
ax1s Monnal sress: v-anis Shear sleess)

?l

1) —
TN
A snil spectmen
bANm© and
unconfine

s wested  inoan
Hon lest  apparatus,
he tailure plane of the
make willh the asis ol the

V-

A CP tmaxes] test s performed on a clay
sonl, The given gures show {wo caryes
cach for deviator seress vs o asial stepm %
and volome change vs axial stroin ™ 1Fthe
clay is over consolidaied, then the results
would be as i curves,

i
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A band3
b, Fand 4
e Zand 3
d. Zand 4

Given that for a soil backiill.
ks = coctiicien ot agtive ¢a
b = coelficiend af vard
And kK, = coelficien
aressure.  which
represenns the cor
Ko keand K7

a K, =

o

:u"‘;: varih
follawing

pnne af the above

gertical retaiming wall retaing ac -¢
hackfll and caries a surchargs of wwifarm
mtertsity "¢ per unil aren. The depth 7.
from the tip of the watl where the acrive
cartll  pressere 18 2er0 is g by
t =454+ /2 and p = unit weight ol the
sail

A gip
e

b, ——tane q
F rd
3.
P

G e AT LA
¥ ¥
pre

o, —tamice
¥

A canlidever sheel pile derives s stability
tiom

2. Laweral resistance ot sodl

ho Selbweight

¢ The dead mun

d. The anchor rod

Deflection of a sheat ppfle in a braced cut
A, Inereases from op (0 bodtom

b, Decreases trom wop 10 botiom

¢ luereases rom wp and theo decroases
d. Decreases [oom wp and then incrcasces
A COMPUITY sdluraley nunually
consolidated clay is tested 11 A tnaxeal wst



under  congchidaled untramed condilion,
The valve of pore pressure coctiicient at
falure. Ay 13 given by [Ag, — change m

cell pressure : A~ change in axial

slress,  Aw - corresponding change in pore
[tesvure )
fAu- Ao !
L .,.'i s — 21‘]
T Au - Al -
AEUREVE
L. 4, ——1-
T Al Aay
CAw Aer, b
e ‘,{r_ = ol B
T AR A
O A Aer,
d 4,

.l'-\. .l\ -ﬂ!-] - ,_*I. E-.rgs K

The svatar table at a location 1= at the 2.

oround nwfice and the iatlll':itﬁd. unit
weigat of the soil is 20 kNem®. I due to
lsavy precipitation, the watar lovel nses to
Zm ahm’a the ground level. the increase in
the vertical effective strsss at a point 2m
below the ground surface will e
a AD KN/m®

b 20 KN‘m®

e 10 kNim®

. ziro

The me t requared Lor atlam
degree of consolidation of g

properiional to
a. FEa.and Oy
b. E~and 15y
L l'H: awsl f_"'u

wt-Il and selecl he
mme  Lhe codes given

Aimary conzolilalion

b Secomdary consolidation

v, Creep

List II

1. Consant effective sress with change
1 volutne of soil

2. Digsipatien of oyeess

Prﬂﬁﬂﬂ-r@

Jere W ater

3. Ceeurs withim a short penod

Jaf IF

4. Compressizn and  reamangement of

parliclcs
A 13 U D
a 3 2 1 4
Ls 4 3 1 2
¢ 5 2 1 1
d. 4 3 2 1

{rrven tha: for an over u}nsulldctul clay
s01l deposil. e pressure under
deoosit has been lily corselidpnsl B,
past 15 123 klm _ sent
overburden pressure is ! :
coasolidat:on ralio ol

a. 75123
b, 373
e 12575
d. 2007

e
b Last-I1 srwl sslexa the

" wsing the codes uiven

Mdatch

wss Jislribuion due Lo poict lead in

omogeneous sotropic medium

. Stress distributiom due to point load

an arusotropie o1l medmm

C. influcnes chart for stress distri>olion in
a reclangular area

13, Influerce chart for stress distribution in
rregularly roaped areas

List 11

1. 5icin Brenner
2. Mewmnlk
3. Boussissg
4, Wslergaard

A 13 L 11
i 4 3 2 1
b 3 4 2 1
&, 3 4 1 2
d. 4 3 1 2
Censider the tollowing conditions:
1. Uwo-third of the [nazl Toad at which

total settlement & (2 mm or the
permiszible todal settlement other than
1 Zmm.

2. 5% of the fingl load which cauies a
seltlement equal to 1095 of {the shait
dimetor.

3, Two-third of the Lmal Ioad whch

caures a tet gettlement of Gmm.



4. 30% of the fingl load st which lolal
seftlement 15 equal ta 7 5% of hulb
diarteter

i an tnal pile load est i3 o be

performed on a test under reamed pile
Then the sate load on pile shall he taken as

lepsr of
a
P landZ
¢ land3
d land4
e, Zund 4

23 Given thar
a = Malural {regqueney o foundation soil
Byshert.
"= coefficient of clastuc  uniform
compression of o1,
A — vuntact area pf Foundation with sol,
And m= mass of machine plus feundation,
naturgl  froguerey o Toundation  soil
avstermn for analy gis of machine foundation
Shall be detenmined hy Barken's method
Uy using the eguatiom
B, o =
Lo =
o=
d m =

24 The given 1 r‘@lates to design

crs affecring ol

features of
' mhio of the soil

' Rarnple T

. Caulbing Edge
il - OR

——t Dfive Show
1
a——-n;—*
4 Iy 0
B
vl
p O
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The static cone penerration fest and a
standar:d penetration rest per performed on
a soil at a s¢il at & cerain depth. The velue
af staric cong penetrabon 1est 15 8 and
the ™ wvalue is 20, the seif met il
deplh is
4. Sandy silt

B Clay-silt mixture
c. Mand and grave
d Medium dens

|. The of kinemahics viscasity
dids and wases is much less
variation of dynamic viscosiny
gnerey is coursed by relative
ces  of cohesion  and  adhesion
goetween the fluids.

Mereury  possesses  larger  wapor
pressure  than benzene and hence
benzene is more valatile.

Bulk modutus of water 15 300,000

units end thet of pas is 15 upits. This

indicates tiat gas is 20,000 Ames more
compressible than water

Of these statements

4 I,2and 3 arc carrect

b 1,2 and 4 are conrect

¢ 43 and 4 are conrgat

d. 1.3 and 4 are coriect

Which one of the following statements is

net comect”

4. A sauge always medsurss  pressure
above  1the  siorounding  atmosphernc
pressiire

b At a point ingide a flud. pressure s

exerted egually in all directions

Typicat actual variatnon of pressuare

with levation in the atmosphere is

mare adigbatic than isechroval

d. Vacuwm pressore al a point 15 always
rneasured  above  absalue soie
Pressure,

{Consider the Foliowing statement relating

o hydrostatic forces an submerged surface

[



1. The pressurs ceolre 13 abways below
the centrond of oy plane submerged
strrdace thal 15 notl honzontal.

2. Total forze on a curved surface is the

produc] ot the sverage Foree and the

submerged aea.

The magritude of hyvdrostatic pressire

4. a particulin depth s a unclion of the

shape of the swrtzes.

tad

4. The vertical componenl of foree on a
body complelely submergod moa stanie
reservolr of fluwd 15 qqual to the weight
ol the wd despleeed by the body.

Of thes e stalements

a. 1.2 and 3 are correct

b. 2 3 and 4 are commect

. 13 and 4 are comrect

d. 1.2 and 4 are correct

Conmsider the following statements relaling

Ly stability ol floating and submersed

bodies

. A submerged body 13 In uosiable
equilbrivm i the cantre of aravity is
below the centre of buoyancy.

2. A floating body is in stable equilibricm
if the centre of gravity is below the
Lentre.

A A submergod fody 5o
eiquilbriem iff the centre
comeides with the centre of

4. A floatnmg  body
gquilbrivm if the
ahove the mel ceal

Of these staterand;

i L2 ane 3

__'-]'1}'1 [
‘ f:

VI T —¢:1.; 5
iy £

i - Fp- 9

Match List [ (Pheromena) with Lise Il
(Lgquation! comeapt invelved) and select
the correct answer using the codes given
blow the lisws:

List [

Jof L#
A, Foerce developed oo pipe bend
R. Pilot static tube
. Floew  through  smaller

produces higher veloeity

L. Vatea low
1.ist T1
1. Continmily squation

passage

2. Energy cyualion
3. Momentom equatin
4, MMament of momeniur

o sudden CXpAnsion
i#in by

Match Lasl=1 {'ypical occurrence) with

Lizst-I1{Belevanl 1Tow condilion) and select

the corree: amswer using the codes grven

below the lists:

Lis1 I

AL Cavitations

B. Scparation

(.. Stagnation proint

I3, Wake

List IT

1. Abscnec o fluid velocity

2. Fluid pressure
pressure limit

3. Blulftedy in llow

4. Adverse pressure gradient in widening
Bt aries of flosw

recluces e vapor

{Codes:

A I3 C D
a. 4 2 3 1
1, 2 4 3 1
z, 4 2 1 3
d. 2 4 | 3
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Consider the fellswing sualemeni:

I

Veloeity potential s a scalar quantity
dependent upon space and time.
Velocity potential providss aax allernate
mearne  of veloedy
components,

CRPTESSInG

Stream function » applicable to two-
dimensional cases only.

Partial derivative of stream funetion
with respecl to any drection aives
veloaity component in that dmection.

Cf the stabements

I

L.

el.

1.2 and 3 are corroct
1.3 and 4 are correct
1.2 and 4 are correct
2.3 and 4 are correet

Which oae of the following statements iy
not corraat?

ik

]

Consider the (ol ing s

L.

ol

In free vortex flow, streamlines are
eoncenteic spinals and o
conlinuously circles e origin

In lree vorles flow, the Dow velocity 1
in langential dircclion only amd varies
wversely sz the distance [rom  the
Origin

In z free vortex, floww ir rotational
the core znd irrigational 2way fromm,
In a forced vortex, flow 1s ro

Aaonl their mans centre

In a hes e

cireles,

SOHC2E, €

45 hmitmg cquipotenl
o et

. Now region. sireamlines
“perallzl and ciquuchstant.

s statements

1.2 and 3 e owmect

12 and 4 are corract

23 and 4 are correct

1.2 and 4 are correct

Match [ist-I with List-Il and select the
corroct  answoer wsing the codes  given
betow the lizs:

List [

A, Revonlds number

i

fraof 18

. Froude number

(. Weber number
I MAdach number

Lis1 11
. Ciravity foree
2. Suctace encrgy foree
3. Vucous lorces
4. Elastic foree
3. Shear foree
A 13
a. 1 2
h. 1 2
e 3 1
d 1 2

Aovement of a bullet in air

i Capillary How

Listi 1]
1.

e 8

&

ti

d.
Wonch one of the followmyg slatemenls s
nol comreet?

a.

Froude mumlaer
Rennlis nnmher
Weber number
Mach number
Clavitaitons number

A B . D
T2 3 4

1 2 3 3

P 3 4 3

1 2 4 3

Modgly  are  normally  distorted
vertically  to eliminate  effect  of
Reyno.ds qumber in modsing.
Vertimal distortions are used to redurce
the influesnce of laminar sub layer.
Dastortion o models can ke climinated
bv usimg roughness elements o destroy
effzcts of Revnelds number.

River models may be convemently
digtorted horizontally to ¢liminate the
cffoet of Iavnolds numbor,

Which ane of the fallnwmg staremeants iy
aot correct”?



i

el

In the siucky ol flow bolween two 1sed 43,

paral’el plates. the low 15 assumed two
-dimensipnal,

In flow between paralle] plates, if the
distance hatwess the plates and the
viscosity reriging constant, then the
pressare  gradient s zlso censtant
provided that the flow iz steady.
Veloeity distribution for lamina- flow
between two parzllel plates shows that
veloofy varizs directly with pressire
aradient.

In case of How between parallel platgs,

varalon of shear 12 Lncar Ad.

41. Considet the lollowing stalements:

1.

O these stataments

il

Ih.

L.

ol
42 Considar the follog

4
0 these stalemenits

i

.

L.

d.

Flow is estallishad in a pipe when fhe
boundary laver thickness s equal to
the radius of the pipe.

For liminar flow. the friztion Factor 1n
Darey  Wersbach  equalion  vanes
mversely as the Keyvnolds number.

For turbulent hew. the [rction Lastor m
Lrarcy  Weisbadh  cyualion  varies
inverszly as the square of Reynolds
number,

Vhen the boundary layer iz rough
friction factor viries with the relaid)
ronghness of the pipe.

1.2 and 3 arc cormoct
1.2 and 4 are correct
2.3 and 4 are v

1.3 and 4 are cormoe

naldfsis 15 nomaly

a method of & suctossive
mation 2ol is nol o direct

e network  must osatisty  the
momentum squation becanse the flow
in each pipe satisfiss fhe hoad less
equation.

Principle of contimity is zatistied.

L.2 and 3 are correct
2.3 and 4 arc corrcct
1.3 and 4 are cormect

1.2 and 4 are correct

feirg flow n popes at 46,

Tol 1%
Which one of the followmng vatoments 1
nol comeet?
2. Water hammer ocowd in a situation
when there is insteady flow ina pipe
b. Fall of pressure due to decreass in
vielocity resulls m Lhe phenomenon of
water hammer
¢, Propagation o high pressure lhrough

clastic medea gnes e

hammier
d. For watar hammer to
valve al the end ol 2 33

fully closed

W ater

ot orrsctly
akched?

a. MNon-ung
chan

b1

e o Yelnerty
naglitude with dislancs
veveee JJFow g channel

....... Velocity does not

ange with time

ranguil {low ... ... Froude oumber of

" [ew 15 less Lhan T

For a crreular channel (with ny as the radius

of the chamel) to be etficisnt,

. The halt sabtended anple ft the contre
with respect to the water lsvel must be
1517 110
Diepth of flow must be 1,88 £

¢, Depth lor maximum velocity must be
|.EZ 5y

d. ‘Tha half subtended angle at the cantre
with respect to the water 1zvel must be
e

The loss of energy in a hydraulic jump

formed m oa reclangeiar chamnet 8 grven

by {Symbols have the ssuz] meanmys)

- 3
4. AL - M
43.*’;
(2 b, - }3
h, Af =272 17
E:—;.»'_.
i
o ap-2Eln n)
| T5. 4,
d j_E = t_}"] . }IE r
- &



47,

48

49,

S,

Which pne of the Ioliowing statemenis 18

Aot correct?

A Specific onoroy is the toiaf coorpy
above the tloor of an apen charnel

# Fora given specific energy, two depths
exist and these are called aliemate
depths

¢ Velocity ol flew s
Ak specific encray

¢ Crilical wvelocity occwrs at Frowde
nivnher = |

The ripples fonmed on the water surface by

droppittg a stane in open chanael indicate

the tvpe of flow. The flow will be sub

critical when

4. The npples are  swept  away
donwnisirean

b The ripples ravel side-ways only

c. Kipples are nat formed

d The npples move in upstream and
downstream diresticns

Which one at the following pairs of

situations and tvpes of wiler surfaee

profiles 1§ not correctiv marched?

a Mild slape. flow aver fres over fatl
M

b Mild slope; How downstraant of o
sluice gate M,

critical

¢. Crilical slope, flow downst
sloice pate O3

d. Cntcal slope; flow
{low woir 7}

Match List- (surfase p

(Deseripuon of

COrrest  answe

helow tha 1)

FooComves

upward, asymptotic Lo

hovizontsl at dis cad, depth ingregsing

with d/s

Conves dawiiward. HPSTICAm

asymiptotic to normal depth with depth

decreasing in dfs direction

3 Depth  increasing  downstream  and
meeting ail an angle v CDL, & aurve
with an infiexion poent

{ad

¥
Lad

Bof 1k
4. Convex upwards and deptli increasing
in flaw direction, agymptotic @ WL

4t dr's end

Codes:

A [ES { i]
a 2 # i K1
b, 2 1 4 3
c. 3 4 1 2
d. 5 [ 2

cormect answer uwsing the
helow the lists:

List 1

A Crepzraplucal
B. Topouraphica
. Luocation map

SR TR S
e he Lo 2

a. {
b. 3
2 i
d. 3 I 2
Which ang  of the iollowing s 2

comeentianal g for north lne a3
surveying”

O B o O oW £

A Dumpy level is set up with its eyepiece
vertically over a peg A. The height from
the lop of pes A 1o the cenlie of the
eyepiece 1s 1540 m and the reading on peg
B is, 0.705 m. The ievel 5 then set up over
peu B. The beight of the evepiece above
pay Has 1490 m and the reading on A s
2195 n: The ditference in level hotween
A and Bis
29001
3 430 m
0rHrm
0785 m
1" the cross-section  argas of  an
cmhankment al 30 o rolervals are 260, 40,
Gfr S and 30 o respectively, then the

_:J"m

L. M



vrlume ol lthe embackment on the basiz of
prirnrdul rule s

a 3300m’

b 8300m’

v 300 m

oS40 m?

35 Il andd b are the (ifferences i levels
bebween ground and the formaton leovels,
m” s Ui shope ol the sluping sides and
215 lhe distance between the cross-
seclions, then the prmordial comechion for
a bevel section would ba

1
i, ——
pr T - h,}
2
b ———
imli - a)
fl
- 2
fml - b, )
o
.

5’”“’1 -fy ,]'3

56, I7 the bearing of a line A3 s N 60 307 K
and that of R( i 1227 of a closed traveise
ARCEE then the measuwre of the interio
anule B is

a. MO0 3HY

b. 122%° (0
e 1187 30

d. 1547

T The tachometer focal | soct plass
tx 20 cm. the hstanee Y| the ohiccl
elasy and grunion, axis :m and the

lhu gpeter Imies  of
i Amm  If the staff
Ao andd 2300

spacig  between
diaphragm

efveen Te staff sllion and
station widl he

d 135m
A, Consider  the
reganding balancng a traverse:

fullowing  statements

1. Buw ditel®s uelhod 15 basal en e
ponciple  that emors w Lincar
maasirements are proportional to 1
axd errors in angular mezsurements ire

&1

Qof 1%
imverssly proportional to -Jf'_ when {7
i fhe lanpfh of the line
2. According o Bowdilch’s  rule
comeetons Lo atibide (or depertunc) of
any sule - tutal cnier we laditude (o
deparinre )
lengh of that s

perimeter of the traverse

The transil mle {5 corregh ta
latitude (ur depardne) o

Lal

measured  viery
trections  hetng

Ceomeet
are comrect
wd 4 are camect
A1 imd 3 are comect
the coordinates of 4 ars 1000 N and 200
I} and thoss of O ars T & and 2000 12, then

the length AL iy

a. 400.00
b. 28283
o, A4 9
d. 200,00

Waich one of the following instruments 1y
used i planz table surveving for the
meaasrements of horizontal and vertical
diztances directly’?

a. Plain alidade

b, Telescopic alidade

¢. Tachee meter

d. Clino meter

The defloction angle betwien the tangents
drawn at (he emeds of a iransuion curve 15
77 The radms of the curve al the end i
400m. Whal is the [erglh of the transition
curve?

a. 600 m
b 9774 m
e, 120 m

d. 150040 m

A trrnsition ovrve i reguired S s cironlar
curve of 200 m redius, the gawee being |
Sem. The tracsition is to be deigned for a



velocity such that no laleral pressure s

imposed on the als and the g ol gain of

ricial  aceekration s 30 cmis® The
requircd leneth of lrapsitiom curve will
viorh oullo Le

a. d60m
b df m
¢ 46m
d (.46 m
63 YWhich of the follewing elemants of a
simple curve are eormectly matched?
1. Tangentlenclh .. ......... Iid tan%
. A
2 ﬁ.pﬁxdtﬁtanﬂa............EﬁﬂinE
3. Lengh of long chord
lﬁt‘mﬁ&r_‘i
2
. ' " .-"S
4 Mid-ordinate ... ... # vesin—

{2 is the radius and A iz the deflection
angls)
Select the comrecl arswer wsing the codes
prven below:
Codes:
a land3
b. 2and 4
e land 2
d Tandds

fd. A pargbelie  vertieal
conneciing a -+ 0.7 *a
gracle, The chain age andiy Lol the pont
of irteracclion 1000r m ard 230 m
respectively.
change of

3% per 20 m. The
mgent points will be

D are tiangulation stations and 5 is
the satellite station for 13 The tme anple at

B i gven by @ Ff-f -4 whae
A=Al 8 =50 anl & ASC

The posinon ol 5 1%

a Tothe left ol B

b, Tothe right of 13

e Belwoen A and B

d. Bechind B

dolissible  rale of

B,

RERT R
Cengider  the  following  slalements

associated with tnangulatien suneey

1. In trangolaton  survey  unknown
digtances  betwesn  gtations  are
deterrminad it g tachometrin
relations.

2. Ths tranzulation station at which
astronuemmical obscrvalivns are made Dor
arimuths are called Lay lace staf

LFE]
—
=)
—_
G
—
R
=
_
=,
=i
=
i
=
far
o
=
P
=

4, Ths length ol the base
triangulation is & to §
()f thene statements

b. 3 ad 4 are emb
e 1 oard

st

srrgular conections for anglss of
h trigonamalrically leveling?
shols have the usnal meanings)
1-2mYd
0-ama,

Aznl"
(1-2m)d
Fazml"
(1- 2m)d

2 sm 1"
1-2m)dd
L2 )
ZEsm 1"
hiatch List T wath Lrt 1T and sclec: the
coTec! apswer wmg the codes  given
below the: [1sts:
List 1

Declination of the sun is

{ v}

{+ve

A, Zero ancl lends to change form ve to
-i-'ll.'f.:

13, Zero and tends to change from rvsto -
L

. +23% 27

. -23%2F

List I1

I, Atthe st poot of Libra

2. Atthelmat pownt of Arics

3. Atwinter solstics

4. Atsummer sobtice
A I3 [ D
2 1 3 4

o
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0.

1.

T2

A

I 2 1 4 3 74,
C. | 2 3 4
. 1 2 4 )
A star culonanates i 2emilh when
a &
I, £ ¢
e A
d, d=14d
I el A and & zrea the altiude, hour
angle, arzimuth and dechnation of a
circumpolar  star at  its  elongation  in
latibiele A, (hen which ome of  the
following relations would hold good® 74
2 cosH 2D A
tan rf

b. sinam- m.n i

g
T £os t?

G A

d. All tre above that is {a), (b) and ()

When ihe lafitude 1 56516° M and
declimation - 70° 3075, the zenith distance
al the upper culmination of the slar will be
a 3" 43
L. 73" 3
co 3500
d. Not determinable from the piy
I7 the parallsx difference betw
and bottom of a tree 18 med

mm o1 a sbaﬂrec—pair 0.
3000 m above ground:
phate ace is 66 mm. the gight of the
tree will e "
il
I
C.
d
Ci

al length of camera,

“heighl of ¢xposure stalion above

L. Aad h - heght of ground above

NGL. the scale of vertical pholograph is
orven by 7.

a, So=fH

b &= R
o S =Hifh)
d & - (I &)

1ol 13

Aweertion (A) Tre bendme moment on o

seetion s maxmmam where [he shearing

loree chanees sipm.

Reason (R): In a comtinaods cunve of

herding mrmment | the poine of 7ern hending

moment where it changes sipn, iv called

the poant contra texure.

. Buh A and B oare true and B s the
comrect exglanatior of A

b, Both A and B are true bul }
comecl explanatior of A

o, A is e bot Bois Dilse

d. Ae falee hut B e b7

Awsertion (Ax F

lixed and the olk

pPoYITIve  momenl applicd Lo ihe

hinged end of the bed®. g posilive moment

gited to the other end.

5 the fxsd end remains

the lupged ol docs wot

angenl al the fixed end must

bugh -he hinged end, thet 1, the

nt of the arca ef the txal bending
‘ment diagram about the hmged end

must b equal to zero,

4. Both A and I are true and R s the
conect exylanatior. of A

b, Both A and R are bus but K 1= not a
comrect sxplanatior of A

. A true but B i Lilse

d. Aow talse hut B o1s ous

Asseriion (A

position ¢l the waler lable 18 ol 2reat

practical impertance in the determipation

of bearing capacity of a footing on saml.

Rewson Ry The wml waights of moat

gands, whether dry. mosl or satussted, hie

wilhim a narrow range of values,

a Both A and E arne e and B w the
comect exp:lanatior of A

b, Both A and R are truz but K is not a
comrect explamatior of A

e A free but B s talse

d. As falve but B s e

ith ome end
god, when a

In vase of sazds, e

Assertion (A): The rato of operating
frequency of mechine T and natural
frequeney of foundation soil system £,
should be cither less than 0.5 or morc than
1.5,
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Regsen (Rl The uph ameldude cacged

durmg resonancs (f ~ £} wauld damaes

the delicite parts of the machina.

a Both A and B are troe and B s the
vurrect explanation of A

b Both A and K are tree but Ro1s not a
carmect explanation of A

o A s tree but R s False

d A s false but R s true

Assertion (A): In pipe flow, the upper

criaeitt Reynolds nummber 15 not owell

defined.

Reason (R): Flow changes from transshuon

w full wwlbabonce depending  wpon the

external disturbance

A Barh A and R are troe and R s the
garrect explansmion of A

b Hoth A and R are truc bar B s not a
cnrrect explanotion of A

o A os e bat Koas False

o A s false but R s mroc

Assertion (&) Loss of hoad 2t a suddon

eXPARSIOT N f prpe i preater than that at

sudden contraction.

Reason {R): Fiow in a sudden expansion

in @ gipe is graater than that at 3 sudd

contrachon.

w. Buth A and K oare true amd
correct explanarion of A

b Balh A and R are true |
carrect exglanation of

c. AstuebutRs
¢ Amfalsebut Rasr
Assertion (A)k: i
canal resulat

a %nnmg iregation
tes are installed at

snlermcdi sans  for conleot
ELAER S, o reaulsting  mate g
parii ed, Bech g movement wives

" positive surpe raveling

and 5 nepateve strpe raveling
aw3 of the gate.

n (R): Any sudden changa in the
methate  gate  position  suddenly
changes the Grscharge both upstraan and
downsircam of the gate This  smdden
change in discharge gives rise o sodden
changes 1n water elevations both upstream
and  dewnstream of The pale and develops
in the farm of an unsteady . rapidly vansing
flow which propagares in the form of &
suree wive moving on either side of the
Al

Rl

B2

R1

B4

tral ik
g Both A and B are ue and B 1s the
coereet evplanation of A
b Both A and R oare bue but R s w0t a
cnrrect explanation of A
c. *". is trie bt B 13 fhise
d. A is false bui R 13 true
&sserlmn {A]: If the plane table station P
hes an the areat cirede passing thrrugh th:,
stations A. B and €. then the positl
‘0 can be determinz. by the
problem.
Reason (R): The p
indeterminale as the rh
dt ane ]J{}H'tt I]‘TESIJE
of the plane table.
a Both A and e und Bo1s the
plaraude’ol” A
| R%re true but R 15 not a
Al o A

g but [ 1 true
ina {4 Secondary of horizom are
vl as vertical ciecles.

Ras0D {Ry: Secondary of celestial

woequaslor are koowe ays dechination crcles,

3. Both A and I are pue and R 15 the
correct explanation ot A

b, Both A und R are true bul B s not a
cormect explanation of A

o A true bul B 1s faise

d. A s fitlse bul Bs true

A hearn AH is hmged af AT and s

supported om rollers at "BT ot cames tweo

loads py and paas ahown u the igue;

Bo=iildan

-

Fl

Viged P A Raler
L e Fl.'—" W e 1 o b _"I sppon
The rcachans at A and B el be
rerpectively
g TG N oand 666 HT N
b, TEEMLG N ang TOQRD N
v T414.3 W oand 6687 X
d 442N and TGN

The section modelus of the structure
shierwerr 1 thee figbere es paven by

P oarnmgn




e

]

B3

s =
- - w2 —= I
L
-
:::I. b - e e et ek rPHE — —re {*
j'l_
et ul’
A, ———
£ 5]
o ol B
6 B
hel®  aH”
P
L3} Bed
o e
of g

The eguiltbnem of wo cgual forees TP
acting at &0° herween then is possible if a
force of [ ,ﬁ iz applied gl an ungle of
a. 0"

Loo130¢
c. {30°
d 20

A ladder of weipght "W rests agaigsl
smocth  wvartical watl and rests o

homzontal  yround. The  coetf
fiction between the ladder ¢
15 (2% af a man of werght
ta the top af the 1
THEXITm incination

vertical wili be tag

allaen oisian vertically with
alien of 4.9 ma";, releases a ball
comds alter the balloon has beer let
ol Tam the ground The arearest heipht
atiove the ground reached by the ball will
be

4. 93im

h, 47m

c. {Dam

d 245m

A parliche moves moa strmeln bine Hs
pasinem 18 defined by the  equstion
=60 F where 't 18 in seconds and <

B

w0

3ofi¥
15 tn meters. The maxirmuom velooity of the
particte dirng it motion will be
a. lZms
b & ms
c. 24 m's
d. 48 m's
Given that fur & parliche the mtial velocity
15 ‘0’ , the angle of projection o the
horizomal s and s and
coordinates of a point o
match List-t with list.ll s
GOITECL  AnSwer  usig
below the lists: '
List ]

B. Time of flight
. Range

_fa. -_

1 Ln“ ﬁ'sn"rlfJ f2g
Codes:

A B8 { D
a i 4 3 2
. i d 2 3
C & [ 2 3
d, 4 l 3 2

A buller (Ay of mass m’ ig fired
horizontally with a velncity v on (o the
site P at R of a soquare panel such that
PR = d. the panel hinged al %, has 4 mass
M oand 15 ol suee Do« 1Y ag shown in the
figrire The angular velocity 'a'of the
panel (H) immedirtely after the bullet is in
bedded in the panel. given by
2 Fﬂinﬂ
T ll-nrz—n
d
e & °
A ax|lg M

@

t
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Is.

oy

I

£ b i
i3
By —_.-Lf| 7&? | e [ o3| where ! =
1
ho= A %

ol Cady Caen?
mved = A (A - m)l o 6
w2 2 . 6 )
; Sy L agnd
s - A ol ” D | D Ly
i 2 s 2. FIY 6 ;
! _D B i ,H..-ml i}
nree A —ar | v a -1}
h 2 s N,

In dealmp with the collkion of slasie
bodies one uses

1.

2

3

Frinciples of consarvation of mnonials,
Nefiritiom of coefficiznt nf restitmlion

Principle of conservation of energy.

I7 two elastic bodies of magses my and mn
moving alonp the sames lLne of action

collide  with

cach other such that the

visloities before mmpact (ue. wa, 3 change o

(it
veloities arc delerminsd using

d.

b.

L.

d.
Two pailicle of ness 2
simple  harmonic  motion g,
oscHlations 11 11 seco
velocity 1z 60 cm's. th
vibralien will he

va)  respectively. then the [inal

1.2 and 3
1and 3
1and 2
Z2and 3

[EM

i “0cm

L. &.0cm e

o 4.5 com,

d 3o0c

Two glagtie spheres of egual

Malch  List-l  {Quantilics)

¢ in the same direction weth
ihies in the ratio 201 have an
After the impact, they will

ve in Lthe samc doeclwon with the
same velocity ratio

Eave a velocity matio ol 1:2

Move i opposite directions with a
selocity ratio of 1:2

Move in the same direciion with a
veloaty ratia 1:2

with List-I1

{Zuprossens for a rgid body with mess
momenl of mertia I &, 00 amil ox bemg the

e,

o

14 aof 18
dizplacement, anpgular veloeity and angeolar
acecleralion respectively b and szlecl the
coTee] amswer usmg the codes  grven
balow the lists:

Lisi 1

A. Rotattonal moment{ M)

EB. Momenlum

(. Kinetic encrgy

. Work dunc

List IT
1. I
2, Mua
i Ja
4. 05U
Codes:

A

v oE

fi

S T

zrical ball of volume 20 m” ts placed
fer a certain liquid whevein the ball
subjected 1o a uniform hycérostatic pressure
of 200 MPa. [T the material of the ball has
a bulk madulus of clasticity of 2.5 - 14y
MPa and a poison's ratio of 0.30, ther due
to the hydrogtatic pressurs, the volume of
the ball will ctange by

2. L0008 m”

b. .0144m”
c Ue160m’
d. 0.C48m°

A steel rod ol cireular seclion fapers [Tom
? cm diameter to lom Jdiameler over a
length of 3. ¢m. If the modulus of
elasticity of the muwlerial is 2 - 10° keiem®
thent he irercase m length under a pull of

3000 kg wall be

3

2. OFR
in
R

b, —um
L
A5

o, o
n

d. T3em

For the svstem of springs shown ir the
Ngure, the cquivalent spricg sullness s



4%,

fu.

K= Gk

a 38 kR/m
b. 62 kN
c. TR ENMmM
G0 EMm

in a bar suhjected 1o axial tension, if the
normal  stess on 30 sectiom 1A
perpetadicalar o its gxis s oo fhen the
noemal siress o, on on inelined section
2-3, making on angie & with the section
E-1. wili he

a. cr =oreostf

Ll

b o, vo=ws’d
'3

¢ oo, T
cos

d o =asin’d

Which one of rthe following diagrams
correcthy tepresents Lhe Rankine or th

{01

ILVEN

NI T

%
na up ]
o C bl
g R i
b
Pig &

a. Fiee diagranm

b. Loading diagram

c. Fomicular polyzon

¢l Polar diagram

A simphv=supported beam £

A cantiiever beam of span Locarrics
concentrated koad W ot the free and. (Fthe
width b af the beam is constant throughow
the spare. then for the beam & huave
uniform strengdb, the depth 4 st the free
end should he

T

2

HEL

3

a4

e

VI
Gt

Jo—
Voo

{onsider the foliowing statermeats:

The theony of simple bonding assumey Ut

). The materid of the beam i
homogswous.  isolropic and  obeyvs
Hooke's 1aw.

2. Plane seciions of the beam rewain
plane after bending.



16 af i

3. Each cress-section of the beam 5 i, b
symmetnic abaut the loading plane Ty
4 ¥oume's moduli oare the sane Far S
tersion and compression I =
Of these staraments 334"’;—1
a 1and 2 are cosrect 4 wr
b. 1.3 and 4 are caonrect 384l
¢. 2.3 and 4 are correct Codes:
d. 12,3 and 4 sre vormect A B
(&4, In 4 simply-supporied besm shown in the a. 3 i
figare. 1if dimensions ac and ab  are b 3 4
doubled, then the bending moment and the C 3 4
shear force at "o” will he susch that d 4 3
g 9 LO? A d-meter Jong b
é&% ts ends, camies
F—s
a c b
Both 5F and BM are double
5F iz half and B0 iy double A

5T iz double and BM is hatf’

SF ts douhla and B\ is four tmes

132 A rectangular hbeam 30 om wide s
subjected > a maximum shear torce of
50000 W, the comespunding maximum
shear swress being 3 %mm™. The depth

il
AT mm

an o

msider lhe following slaterments aboul
flezched beams

1. A fluched beam las a composilc

the haam s section made of two of maore matenais
a 2% om jained together in such a manner that
b, 22om Uiy behave as a onit piece and cach
e 1667 em material bends i the same radius of
d 30 cm curvature,

2. The lotal momen! of resistance of a
flatched heam iz equal o the sum of
the motenls of redstanee o individoal
sechons.

3. Flitched beams are used when a beam
of one materigl: if psed alone, would
requite & iare cross-sectional area

106 Match List-l [(Defle
{Expressions for defld
rvpes it heams fyman’ ¢
load ‘W) angy,seflct By cormect answer
using the ¢
List I 4
A C eflection in a2 fixed beam

Wi formly dismibuted

deflection  in a4 simply-

pored beam subjoct 10 wuitormly
ributed load ¢. 1 and 3 dare corrert

O these sratements
a. |,2and 3 are correct
h. Tand 2 are correct

supported beam uihiect I FO9 Muatch Eist-} {Luoler lvad Formudar {or
cancentrated ioad at mid-span ehiferent  end  rvestrainds)  with  Bisge-il
0 Deflection al free end of & cantilever feonditions of end restraint) and select the

correcl  answer using the eondes given

sihect W aoncentraed load at {ee and ;
bulow the lists;

List 11 o
o "“4 .
0l A Z

i
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111

" :-‘!'-'.lr;:l'
41

c F {:-i'
.I!I.‘

2Lt
2] .
jl'-_
Lisi 11

| P ended at both ends
2 Fiaed al one end and piomed a the

other end
3. Fixed al both ends
4 Fized al ome end and lree ai the other
end
A & {_". 12
d 4 k! 2 ;
& 3 il 2 i
C. 3 i} I 2
d 4 3 1 2

. ceder that tenzion i3 ant developed. the
toad hime must fall wiilun the care of the
cross-seetion. Fhe shapes of the core 1w
respect of a rectanguler secuom, an -
section and a cercular section wili be
Teapechively

a. A square, 2 rhombus and a cirele
b A chombus, 2 vhombins and a cirg
c. A square. a rectangle and B T
4 A cirele. arectangle and 4 o

rwo-hinged parabalic
rige h will be as shown

e i m
Sitensile

dera

2 B8 L compressive
51 vompressive

Lo oo R

113

115

[ 14

E7of iR
ln respect of the beam and the grven
laadme shown i the fimee, match Last-f
{Spar fxed-end moments) with Listdl
{values | and select the corregl answer
i the eoden piven helow the lists

dvm oty Wi

o

eangidpen o b

Lixt 1
.-'ﬂl.. -{'l-l'_r,'.lm o _'ﬂ":"."'.nh

H. Jﬂ"f B e _J'll"fl.al:!.'.

C.oM,.
U JILI? g
List 1
, e
1
A 3 { [
| 2 3 4
. 2 1 3 4

0 | 2 4 3
4 2 1 4 3

I order 19 produce a maximum shearing
stress of 73 MN/m® in the matenial of 3
nodlow  cireidar shatt of 25 om oetter
diameter and 175 emoinsode daamele, the
rorgue that shonld he applied o the shatt is
. Bidk™Nm

b 1749 kMN.m

L. [FL9 kN

d 3497 kNm

ST ENergy A & member 15

g, Directly proportiomal Lo stram

W Threetly propomional 1o changes
stram

<. A Ameten of strains as well as stnesses

d A function of leads only

Lo the Tollowing stalemnens:

1. The deBiectwnn of a closed helweal
spring due to an axial load 15 mversely
proporiomal b the modulus of ngidity
oF the sprng walenal.

2. The suffness of a closed heheal spring
with aaa! load is dircetly proportional
ta the madihs of rigidity of the sprng
matenal.



Pf b il

3. The stiltness of a elosed hetical spring : W

with axial load increases with incraase

in the radius of the spring. A l E
OfFf these statcemens .8
a 1 alone is camect T‘i { “——"F
t  1and 2 are correny A

c. | and 3 are comect
d 2and 3 are cotrect
137 Which of the foliowing starements
reearding  thik  cyhndacal  shells  are
correct?
b e rhickness of the wall of the shell
is tess than 110 w0 115 of diameter of
ilre shell. then it iy meated as o thin

1. Woting down the eguation for 5M at

B and eyuabing to Mpa,

Determimng LM at A an

one hall of 13 negative v

H

1. Adding the value o
at B o get Wiy

bd

shicll The carrect sequ TEps 18

2. 1t is assumed that the normat stress .
(tensile or compressive) is uniformly b,
distributed through the thickness of the u.
wall. d.

3. The mtensity of tongitudinal stress i E20. A supported beam with oveshangs
oe —hall of the igtensily ¢l the hoop " Fip, L The wiluence line
stress. m Tar shear in respeet of & seenan

Selear the correat mnswer vsing (he endes
aven belon:

& 12and3 A B
poolamd 7 e : -u—t-;T Lo
o 2and 3 Fig. |
d 1and3 '

1i8.  The &klope deflestion eguati
member BC of the frame &) U-EEF""--...“\\

e 035

figure ts given by

1% kM

El constanr

¢ M, =025h [0, +20. )~ 16 oo = -0
1 g
d. M, =0258(29, v 8.} 20 — 3 =t § k-

119, The lullowing steps are invelved (o
determining the reaction "R of the beam
shown in the fipwe, using moment
disuibution method.






