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_ CIVIL ENGINEERING

A cantilever beamn of span 4m and cross-
sectional area 00 3m wide and G4m deep is
saibjected tn 3 concentrated load of 1) kN
ai the lree end. Neplectnu zeli~weight, the
maxittam bending stress at 2 section 2m
from the free end wili be

4 20 ENm

B 2300 KN/m’

c. SO00EN?

d  SDO0ENMm’

For the desum of 2 simply supported RCC
T-beam, the ratic of the ettoctive spen to
the overali depth of the heam should nm
wiieed

a. 10
Eo20
¢ 30
d. -0

For 4 given atress, the satio of the moment

of rasisrance of 3 heam of square section

whent placed willi one dsagenal horizonls;
te the moment of resistence of the sar
heam  when placed with two
honi zonlal will be

it carries cerain loads
dinyg Moment a1 & seclion
Uang a1 maother seclon Bl i

lstance between the sections A and B
O amoand there are na extemal loads
acling between The twe secrionz. IF the
value of [ 13 10000 Nm then the
trasirdm shegr siress is

4 13 MNim?

b L0 MNim?

c. 0.5 MMNam®

d. 025 MN/n®

5 A sanhlever 15 subjected 10 & uniformly
distriburied Ioad W aver s whole length
1.7 and a conceatrated opward force W oaf
s free end. The deffection of 1k (ree end

15
i Zerp
1 BE
k1 —_—
384 5T
5 W
v T
24 KF
W
z .
f A wim pifted beam AR ol span I

nss- section thronphour. It
snitral conmcenteated toad Woand
vud  which s umiduionly
buted over the entire span, s total
itude bheing W The maximum
£ction in the beam is

> 1
38

o 18

7 €3 7. The given Boure shows e seciion of
a wooden bear: skffened with two stesl
plates each of thickness't securely fixed in
the sides. The second moment ol area of
the fletched heam aboust the X-X asis s
farven © d — overall depth of the beam. b~
wxllth of the wooden section and m -
modutar retio of the modull of slasticiny of
ateck and wood)
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e [(h+lmi)

-

in the case of a cohunn of length -1
mamet of inerfiz of cross-rection T and
Young's modulus ol ihe npalenal of the
column “E°, being hinged at both ends, the
tuckling  toad, according to Buler's
column theory_ is given by

a 4z k¥
j':
l'.l'.
T
I .
!
T R
44

tor the rerarnmg, wall shown in the miven
figure. it the stress ar the heel is zern, then

Lthe maximumn storage 'H will be
—

(e

Water =227l

2ol i?
() 10 In an otherwise symmetrical parial
framea with one end fixed and the acher end
hinged, the hinge suppurl sinks by as
anint A The lixed end bending
moment  inducggd at each end of the
horizentai member of the frame due 1o the
sinking ot the suppart will he {eiven that L
15 thi: [enuth of the member and Ef s the
Flexurad stiffirese}

alkd
a. -

b
.

ame is shown in fig |
its Bending Moment

Fig. 1 E{Pr
i/
rhl ‘Al;,:_,_ z’L
I 7-5--—#
raslink
L’ /
f.-’ - ifr'
£ ¥

M Z-meter dimmeter water pige 15 required
s withstang a 200 meter wead of waler.
Agsutming 1he Hnniting wengle suress o ghe
ripe eaterial 0 he 200 kpicm? the
minimom thickness ot the material of the
pipe 13 be ysed will have 1o be

a cm

b, 10cm
. 15cm
d. 20em

The frare shown in the wiven figure has
Www.examrace.com



arfaT
A, Chwe unknown reachian componen;
Lo Twue unknown resction sompuoiests
¢, Three unknown reaction components
do S unknown reacton componenils

14 Tha aboolute maximum Heatding Mament 20
in g simply supported heam of span 20 m
due 1o a moving udl of 4 Vs spannimg aven
S mis
a. 87 >t-m at the suppart
B W7 S pem near the midpomns
. 3 3 1-m at the midpoint il
d 87 R emar the midpoint
16. The plastic  section modolus of a

rectangelar seamm of width 1D s and
depth 12 mm is
4. 1000 mm’
B IR0 mm'
e 2400 mm”
d 300 mm

|7 Corsider the tollowing statements
Clays which exhihit high activiky
1 Contain momimenilonite.
2 Contain kaedindre
3. Have high sibt content
4 Have = high plasticity, 3

3. Have a1 low plas
starEmenis
i
b
C
d.
(8. n won dest on i sorl sample, 1l az

SO0 e py R el

naximu iy densiy,

3
¥ wilb ineregse with angrease in OMC

optitausm rooisture continent

o p, will decrease with increase 1n DMC

c. ¥, wiil decrease with decresse in
oML 21
d. r, will increase with decrease in OMC

19, A sample ol ¢lay and a sample of sand
have the same specific grevity and wviid

EREI A
rane. Therr pene abilities would differ
because
d. Therr porosities would be differem
b Their degreas of satoration wouid be

different
¢ Their densities wauld be different

The size ranges of Uisir vand would Le

ditterent
Durtng seepage thraugh an earth
diestion of seepage is
a  Parallel o the equipotzn
b, Perpendicular (o the)
¢ Pernandicularea th
d. Along lhe dirg
Paraic  lines  fi
drainage/ti}
tigures |

tvpes  of

Ifumn Errnsoery =5k dnpy whes e Shweresoans :_,lu;].;_
forme moaliel? & melicen 19+ doscharpe st il ’
hanrauta Irlie: 5 ausae e

-
e x,..._.,.

\

1-_..1

U et p———— . =
hl\..l

A rgned enmh duiee .
The paretic line iz commectly shown in
fiaure fz)

a FTand 11
b, Fand 115
¢ Halone

d. It and 1

Given Lhal dhe edloective angle of inkermal
Fricaliony of & aca | 15 107 e amele helween
the failuse plane and e mejor prisciple
nian will bhe

a 17

b 2? 5'
¢ 4
d. a0°

I which ene of the fallowirg situztons
would one use shear parameters obiamed
trom consclidated quick test with pure
PEENSUTE meamremenh
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Excavation moealucatad clays
Previnus dams and slop stalality

Determination of earth pressuses in
saturated clays

Consider the lolliwwing limitalions:

1.

Can be peduormed omlv
cobesion less sols

em puraly

Plane of failure is predetermined
Thers ®
drainzgs

Won-nmifam distmbution of stresses

Principal stresses i the sample canrot
bz determined

The limilations inherent in d:rect shear test
tnclude

h.

[

.

1.2 andd 3
23and 4
34and 3
1.2 and 5

Consider the follawing assumptions

I lailure ccours on a plane surtaea. 28,
20 Wall 15 smooth bl nol recessarly
viartical,
3 Fallure wedge w3 nigudl  body
Cowlombl’s theory ol vanlls prossie
based on gssumplions
a. 1.2and3 g
h. land2 20,
e land?3
d. 2and = .
Match 1,5t I (field pro th Liet [T
{type of _aboratory shean o b carriad
vty and seles redp anivrer by using
the cndes give i th lists:
of a cay foundation of an &1
whise rate of
ix  sguch that some
tinolidation ATEBES) during
Sty truction
= Tarlial sizbility of fooling on saluratsd
clay
. Long-lerm stability ol a slope in suff
Nissured clay.
[ Voundation  on saft  marine  clay
deposited.
List II EA R
I, L'mirsimed trail test

2.

Ivaired triavial 1est

sirlually ne  control  om 77

ol L7
3. Consolidated untrained bixaal lest
4, Churck vane shear Lest

{ndes:

A B E' D
a 1 3 2 4
b. 1 3 4 2
a. 3 1 2 4
d. 3 1 4 2

For stabilty snabvsis of slopes
coherive soils, the arttical cggit

a  The parpendionlar
and they lecus o

h. The perpend
slope from (h
cenlre

roximate depth ol which the mter-
nular pressre i soual 10 SOKN m’ iz

2.5m

i3

b. 3m
¢ Lim

d. 1m

In =z satorated clay layer undergoing
eongalidaton with single drainage st its
top. the pore water pressure would be the
mzximum at its

a. Top

b, Nliddle

@, Bottom

d. Top as well as the botlam

A salurated clay stratum of thickress [Om
bouncded on lop and bollom by medium
coarss sand lavers, has a cocffcicnt ol
comolidaton of 0.002 cm™s. I this
stritum is subjected o loedimg, 1t is likely
that it wounld undergo 50% ol s primary
coaenlidat-on n

a. 1136 dayy

b, 227 days

¢ 284 days

d. 568 days

A cireular arge ol -adios "R on the su-face
ol a scou- mhinile 01 mass 15 unilormly

locded with a loafY WA D The
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verlical stross o direclly below itz conlre al

adepth & 15 given by
a 2 1
il T_ i {"i
S h_f_
z ;|
11
1
b. ¢ 1-—
B
-572
L -‘qjs ! .
dr= 1:&1"
P )
4 2 ‘ '
P ot : .F{-'
7

nm‘malh mnmhdated clay Jayer %ett]e'a
h‘i, 25 mm when the effective stross
mereases from [5 P2 o 38 kPa. 1T
effective stress s later tnoreased
from 3 <Pa to 60 kPa. then the 2
gattlement would be

a 239 mm

. S0mm
. Aammnm
d. 100 mm

Malch Lt 1 with _1st 11

heavy 1igud

nddzor)

B oa

1 -.flm cvertying firm strale ol
oderate depth

o Thick soft clayey strata

13, Firm thin strata over

Last 11

1. Lnd bearing pilss

2. RaftiZriction piles

3. Frictwon pilesafl

4, Foolngs

A I3 ( [

LIS

EF ¥

ol 17

T [d
i

P

4
1
1

L R |
[t ord o

Bn oo

1 4
ThL stress distribution al a depth bengath a
lozded 1 delemined wsing Mew
merks influence chanl which mdicates an
idluence valve of 1,005, The number of
sapis s wava el by Ui loadial ;
chart v 20 and the miensiy o
the arca is 10 Trmd, The 1t
distribation at that depth 1

peo 2
a. 1 T'm

Arca

the

b, 2 T'm?
e 5 T'me

4 1T m

i pile load teat

umentod tesl pile

Ae  etlimaling  the  loed  camrving
mpaciy of a pite. the lests tha: can be used
for sgparating the skin resistance From
point nzeigance, would include

a land3
b, 1:md 4
o Fand 3
d. 2and 4

Cemsider e followmes silements

regarding setllement of foundations;

1. Difurenlial seltlement of foundation
leads 1w strwctural  damage to the
supcrsitieture.

2. In non-cohesive  soils, the  major
component of settlement s dus to
consol datior,

thd

Lowerng of ground  waler  table
contriliites te seltlment  of
foundatzons.

Ot theve dlatements

a. 1 and 2 are comrect
h. 1 md 3 are comeel
e 2md 3

d. 1,2 and 3 are correct

i comecl

Censtder (e following steps
1. Driving sheel piles surrounding  a

vibralivo-roconing stotetuns,
www.examrace.com



40,

2. Theoemno g trench around o source of
vibriion.

taad

Placing rubber mountines between a
tnachine cansing vibration and it: base.

Active  izolation of sibration can be 41

achieved by
a land 2

b. land3

e Zand 3

do Faliow

The: opper limul of area ralio for which the
amaount of disturbance el scil sample can
be consudered to be smal. 18

a 107

b. 13%

e 20%%

d 25%

Consider the follywing tvpes of soil lests

. Caldvrnia beanng ralio

2. Consalidiation

3 Unconfined compression

The soil Lest required o be done in idhe
case ul vadislurbed samples melude
A L.2and 3

bh. land?
& land3
d. Zand 3

Boring methad i3 to be choy
npon the type of exploratory
context, mateh List 1w
the correct angwer usi
below the Tists:
List [

d

A Auger b

des ziven

tly  satuiatec  sands,  silts aad

il 1nediurm 1o stlF cahesive soils

20 Al tvpes of soily and rocks excepts in
stony ot perows seils and  fissursd
rocks

3. Praztically all type: of soils oxeopl 44,

hard and cemenled soil oo rock
4. All typew of 9oils and rocks. Difficult
in loose sands and sofl stoky elavs
A B C Iy

a. 1 4 3 X
b. 1 3 1 2
. 2 4 3 1
il 2 3 4 1

Bhdatch List I (flwd typed with Tast I
{Baumple) and seleet e cotrect answer by
using the codes given below the Lists:

List T

A, Newtoman
B. Tdeal plasti
. Thyrotophic

17 Puenide plastic
Lisi I1
1. Blood

—_— e
e — b

2 1

In order that a droplet of water at 2070
{ e =00728 ™’'m) har an intemnal presgure
1kFa grealer them thal owside it s
diemeder 510wkl b neerly

a. .15 mm

b, U3 mm
¢, .6 mm
d. l.Zmm

Crlveein [specific weight 1260 kKaims,
dynamic wviveonity R04 - 10 lcgase,"mz:l F
spread fieely to a thickmess of I mm
besween a bottorr stationary plaze and a
top movable plate of 10 em2 arca. The tap
plte ig 1o he moved at a uniform specd of
1 mis. The force to be exerted on the top
plate is

a. leke
b, 0.8Lkg
¢ U.loke
d. 0.C8kg

A3 mowide. 2.5 deep. I long lank. open
at the 1op, hay oil standing te 1 m depth.
The maxirium honzontal accesleralion that
can be given o lhe tank wilioul spilling
ths o1l will l'll:-'.irl}" WAVYW.examrace.com



46,

47.

48,

A 010g

b. 0.202

e 23g

d 0.31e

A hallow eylinder madde of wood (sp. 21
0.8) has an extemal dmeter of 1O m and
an inlernal diamzter of 0.6 0. It fleats in
water with 1l ams vertical and 13 0 slabls
rpualiln e, Tl 15 possitde only wlicn the
lengih of the exlinder s equal W oor Tuss
than

a. L.72m
b, 0.95m
c. L{2m
d | PAne

In a horizontally held injection syringe. the
pisten of 0.2 cm® cross-sectional area is
pushed al o consianl specd of 1.0 cmis o
gaol water nte the atmosphere through a
hypodermie neelle of 0.07 mm’ Gross-
seclional arga while nnsing. Neglecling
loeges, taw lorer requirsd (o move the
piston is nearly

a. 6ka
b 6 I07ke
6 6-107 kg

d. 6 10 ke
I7 a sluice gate mroduces a cha

depth of water from 3.0 m to {
the force on the gate is abau

a5 kN
b. 190 kNm
e 380 KN
{ T Y

vpes i weirs

weir  (without  ead

I these woirs have varving valwes of
ewponent in the formuly @ = K" The
conrect sequence of  these  weirs  in
increasing order of the valus of nis

a L34

h. 2143
e 1234
d. 1.2.4.3

44,

3,

Tol 1?7
A velocrty ficld with no components 17 the
v end & dicctions & given by
Yo Iy £,
The acceleration along the x-direction at a
proint (301 2) At time 2]

A Humis
b. 16unis
¢ ZEunity

d. 36 units
The accelsraton component
particl: are denoled ay

1. local tangantial ac i

2. Convective tan ation.

3. Local norma

4, Comeective no yiceleration

It 4 cury fizted to the and of a

ri%
e Carrying  water under
acesleration component:

d. L2 3and4

A lree vorlex formed from ongmally stall

watcr, say. ay wlen daucny still water

a Mail-botterned besin by suddenly pulling

ths slopper al the botlem on the drain hele.

will b

a. Cleckwisc m the northern as woll as
the southem hemispheres

b, Anticlockwise in the northern as well
as |he southen hemmsphergs

. Anticlockwise in thz tishear and
clockwise in the scathern hemiaphzre

d. Cleckwise in the aortiern hemisphers
and anticloclkwise im the szouthem
hemisphere

hiateh Tast T weath Let I and sclec: the
coree! answer uwsimg lhe codes grven
balow the lists:

List I {Fluicl action)

AL Swinging of a aricket ball

. Flow pasl 20 inlinile evlinder

. Flow pasi an acrofinl

13, Boundary Layer separation

Lisi 1T (Phesnomenon associaied with
T'haid action®

1. Darey’s lnw
) WWW.examrace.com
2. Wake
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343,

3. Earman Vortex Sioect

4. Magnus effea

C odes:

A B i [
i 3 4 1 2
I 2 3 4 1
o 3 1 2 1
. 4 3 2 1

The folowing statements relate to a
lamipar flow
1. Laminar flow is totational.

2. In lsmineor flod4 the {oss of head 1
proporticnal e the sgquars of the
vilocily.
In lamnar tHow the Joss of head is
propmtionzl to the fist power of
VISCOsity.
4. In laminar flow tae velocity is congtant
over the eross section.

tad

th

Other quantifics remainng the same,
ierease i dimeler will mersase the
Eevnolds number in lammar ow.

Of thes e statements

a 1.2 amd 4 oare conTeal
L. 1.3 md 1 arc comect
e 1.3 and 3 arc comect
d. 2.3 and 3 are covrect

30 mm diameter oifies wnd
100 kNim® igauge). If
velooity o laken as
vielocity will nearly be

a. lmss "

b. 13 m=

. lbm:

do 2

W, Frof the following groups

i a ser of parametsrs of idsntical

aione’?

clocity  poeniial, stream  [umeldion,

Cvortieity

b. lPower, terque. bendig moment

e Belalive rooghness miction faclor, sub
laver thickness

d. Rale of angular deformation. veloc:ly
eradicnt, speed i e

Vorticlty in the z-dirgetion is given by

SR

&,

gul L7

I TR O
a. - T
L Oy
o
b, — —
- L
a v -
T Ay
0 ——
W fr ]
om ~
o
d—-
P
Im o two- domenswonal boun & VAT VEr

a fal surliaee
a. The Iengiludinal

Ssure gradient 1
d e longituchnal pressure
t neglucicd
Bingihudinal and  transverse
athents zan be neglecled
“the longitudinal and transverse
wuure gradisnts- ave irmporlml
: oplimam eofficieney of a lifling vane i3
limnited by the
a. Onset ol stall
b, Separation from the trathing edge
&, neparation from the leading sdegs
d. More wpul inorease of C) thal of £,
{iiven that g - aceeleraticn due to gravity
and R~ hydraulic memn dspth. the Darcy-
Waishbach friction factor is related to
hlanning s rupority ecefficient n as

E__}Z}'}?:

RI.‘j

g’

E-Hl-ﬁ

6dr g

E.l-'_i

! L2
il
A surge tank e provided n a3 hydropower
scheme to

4.

Ir.

d.

a. Provids adibtional storage close 1o the
penstock

b, Taxe cars of change of shlope,

alignment

Reduce ths presswres under transisnt

cenditions www.examrace.com
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d. Prowide comvenient overspall
fil, Malch List T {methocs) wilh Tast I
{smtabilily  for asscssing  mean  ow
vilovity ) and selecl (he someet answer oy
ustryr Lhe codes given below Bhe sets
[ist [
A Balt diffusion method
B. Surface loal method
7. A get of velocity rods
Ir Cunvent mstas
Lixe I1
. Natural sreams with uneven beds
2. Straight channel: with irrepular eross-

sectioms
3. Flow in ixnuous channcl
4, Wide rectangular channe
Codes:
M B . I
a. 3 1 2 4
h. 2 4 1 3
& 2 3 4 1
. 3 1 2 1
f2. In a wide vectangular chanael, the small

smrface waves caused due to disturbancg
I a suddenly thrown heavily weighted 150
of wood, thrown parallel to the
waction, wers 4een tn move at
downstream and 1.4 mis upstd:
roterenes tor The banka ), The
and  the mem flo
respectivaly, nealy

a. 0.2mand 1.4 m's
b. 0.3mand 1.4%

[N

¢ pmeess, which one of the
ing s ool a roposontation of the

a il
Lo (9P
Vdp
R.
L. —

il {8

il

d.

T

Flows of air can be considered to be
incompressible within 1% error 1f the
hach ~Number of flow is less than

a U1l
B 0.2
o 014
d. 0.6

The  smallest  seele
topographical surveys s
L 25 NH) !
b 1: 5000400
e, 1 2500000
d. 15 00,000
hl

B
_

fogusing tachomater. the
tween the staid hairs is 3
sth of the otjective is 25
ad tie distance of ths vertical axis of
wenl trem the optical centre of
bectve g 15 em. The conztante of
chorrete are

30040 m
SN0 m
o D L dm
4. 20: 0,10 m

An imagitary line passing theongh the
optical centre of the objective and the
optical centre of the evepiece m the
telsacepe of 4 swveving matriment iy
called the

a. Harvizontal axis

b. Lme ol collimation

¢, Uprical axiv of the teledcopa

d. Holoreeo axis

The raltn of the “siandarcd crror of 2 ingle
observation of unit weight™ o he standard
crror of the acthmetic mean of o’
otservations, ¢l o7 wnt welshl, will be

a (1
b- er
o ¥
d. RIVEy]

In a third order traverse, if the standard
errar of = 37 i assigned to each of the four
sources of errors, namely (1) reading the
vedire, (i non-acjustment of transit, {iiij
sightino. and 1iv ) WANHEXRREIOE ation,



then Lhe total standard emmos ol the work

would be
A 137
h. 67
[V S
N
. Ihring the rreasurement of a linz by chzin

on tape in slopes, it the length of the line is
| and the heigat difference between the
ends of tie ling it b, then the corpection to

1

the measured leneih s more than % by

o Foro
At
b. «—
B!r.!l
il
C. - El
4
o
d —
HJ-
1. In an old map, ling PO was drawn to 2

magnetic bearing of 6% 323, the magnetic
declination ar that time being 1% Fast. The
[resent magnatic declinatiom i #7472 Fast
The magnetic bearing tos which the line i
gzt at present iy

a. 3370
b, 336%30
e 3NY
d. 271

72 The distence between "marks 1s
1000 m. I during lew trtal coor
dve  to eollimfipion,  crreatore and
refraction s U b 0,120 m, then
the magni allimalion errer s

[l the hubhle of & level tube was
pvied by 10 divisions. the chapge in staft
intercept was N0%m  If the dictance
between the stafl and the instroment was
100 m. then the sensitivenesss of the bubble
lube 13 grven by

a 103 sec ol arc

b, 103 sec of arc

e 206 gee of arc

d, 103 sec ol are

74,

Th,

Tl

Mol L
In wigonomeine levelna, il the harizontal
distance between lhe insmment and the
objeet 18 3088m, the cocllivient ol
relracton 1w 007 and B sin 17 30088 m.
then he melraclion correclion in angular
measts woanld by

a ey
b, U0HYT
@, LT

d. 17ne

In the given formulz
length of the base line
sepmetts ends of Jen
0 are the ovdi
ends of the sezm
are e
segments Fﬁ]lnwing patrs of
airmitfiae for computation of
diag on the base line are
7
orilinale rule
R

w ]
n B
claps widlas Kulc
e S[A M - =]
B! l :
3, Trapeandel rule
AT R T .
A d| A 0 e ]

Z

. /I
4. Simpsens s
dea . -
4 -_—‘?i Y T R N W T e WS S

Seecl the corres arswer wsing lhe
codes given below:

Condes:

a lad?
b. 1md 3
¢ 3add
d. Zandd

Aocirele af radivs Y1 has @ slandard srmor
ol 0.02m on the rednss, The standard smor
ol s arca
a 0d m®
b 014 m”
e (.38 m
d. 0.8 m’

Mateh List I {souree of emors v the odolite
obzervation)  withvwhisgxalhradelgamation



TH,

T4,

30

processd and selecl the cormect answer oy

using the codes given below the 1sts

List [

A lecentricity between fnmer and outer
AXGCH

araduationg ol the

horzontal scate

B, Tmpe-feo

. Impecfecl adpstments of plate level
1} Line ol collimation not being
patprendisular to the horizontal axis

List I1
1. Capslan headed serew adjusimenl
IDouble centering process

w1 1

Taking the msan of two vemner
readings

4, Takmge obsercalions over  dilferenl
purtions af Lhe herveental seals

Codes:

A I3 0 1
a. 1 4 3 2
) E) d 1 2
. 3 2 1 4
d. 1 2 3 4

Fore beanngs (FE) and back beaning
(3B) of lhoes PQ oand QR lave L
fLina  FH Hf j
O30
CHY  125750° 30

measmred as;

The correct value of

FOR will be
a  1sE 00°
b, 109% 30°

2500 00°

e middle station s farther than the
er two ytationg

" Either of the extreme stallons s the

Lol st
d. 'The micklle slation i ¢lose to the areal
elrly

A summit station & cose to the areat
circle cent giade with -3 per cent grade. IF
the: tangents intarsect at ar elevaton of
60m and the rate of change of grade is -1
pereent per 100m, then the sievation of the

Bl

Piel L¥
besinmng point of the verlical curve w1l

b

g, 3im
b, 375 m
¢ 350 m
d. 525m

If the azimuths of th2 two tansents to a
circular curve of radiug 100 m are doe

north and due eas-, then the area arded
by the twe tanzents and the of &
will be

a4, TRI7sgm
b, 5000 sq.m
. 3143 s0.m
d. 2145 sq.m

wmnge  slulerments
difaws of weights in the

is multiplicd by jts own
 then the waight of the resulting
1m s equal to the reciprocal of
weight of that equation

b weghl of the algeraic sum of twe
or meré guaniifies & egual to the
reciprocal of the sim of the indisadual
welghts,

L]

IIf the guanlity of a given waight

multipied by a facior, thea the weight

of the result 13 obtanel by dividicg 1ts
viven welphl Ly the svume toot of that
factor,

4. it the guantity of a given weigt iz
divide by a factor, then the weigat of
thee pesalt 15 ebtained by multiplying it
oiven weisht by the square of that
tactor.

{f these slatemenls

a. 1 and 4 are comect

b. 2 and 3 are comect

e 3md 4 are comect

d. 1md 3 are comreet

In the tangential method of tachometry,

following aotation: have been used

vy = angle of clevalinr comrespodiy

uppm' anes

i, - angle of elevation correspemding to

lwer vane

8 = distance between the vanes-staff

intercept WWWw.examrace.com
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I horzontal chatane

¥ = verlical distance

In flos context. match List [ {Cuanlity Lo

computed under (he ziven condition: ) with

Liet IT (Equation fo be nsed ) and seleet the

correet angwer using the codes grven

below the lists:

List [

Ao D when both the angles ae angles of
¢levation

B. "V when both the anglee are angles of
elenatiom

0 when mne anzle is angle of
elevation and the other that of
depression

D W when both angles are angles of

depressiom
st [T
L Slance,
taner, lanc,
I
tan e, tan e,
. S tan o
™ tan g, - tan e,
4 S
lan e, lanc,
Codes:

ofthe three angles 13 less than

nght angles aod greiter than two

angles.

The sum of two sides 18 meater than
the third side

4. 'The smaller angle is opposite  the
smaller side 2nd vice versa.

The propertics of spherical tmamgles wotld

melude

a 1,2 and 3

b. 2,2 and 4

e 1L2md4

BE.

1R

i2uf 17
d. 1.3andd
A 3000m long line Ivmng at an elecation of
45) m measwres 10 cm on a verlcal
photegraph. The focal length of the camen
12 21 con. The seale of the pholograph Toc
the arez Faving an elsvation of 1000 m
will he

a. 1127381
b, 123008
¢ 1 20606
d. 130421

Waich one of the fi
aboul phologram  m
o] ?

T a peinl above daium
the dislanes of the obfect
i ; princapal poinl mersases
e point is not atfected by the tit
“the photograph
ertion (Ax  The ondinetes of the
funicular polyzon of @ given loading on a
simple beam measure the deflsction of the
beam are varicus sgetions,
Reuzon (R): The deflection ol 4 simple
beam al any soetian i3 proportiooal o the
BEM ol the conugate beam at hal section,
a. both A and I are true and K 15 the
correct exylanation of A
b. Both A and R are trus but K 15 oot a
comecl explanalion of A
e A ls true but Boas Dilse
d. A s false bul K is mue
Asserfion {AY¥ When o parlicle rssting on
a oue lable 15 taken around a clossd path
on the table. the tolal werk dems on the
paticle is zoro
Reuson (RY Il the wok done in moving a
partiels along o closcd path ina lores ficld
15 zero then the loree field s conservative,
4 Both A and K are tue and B i the
correct exylanation of A
b. Both A and R are troz bul K 1z not a
comecl explanabion of A
e A s trme but Bos Dilse
d. A lalke ol B s oo
Assertion (A ThL ulta“n.atc Imd af a
examrace.c
stucture  made uCtil materlal
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21,

92,

subjecled (o reversible repeating loads and

plastic defornation. s lowercd with cazsh

reviersal ol load,

Reasan (R): When subected to rencated

reversal of loads and plastic deformation,

the structure mzde of a ductile material

aceumulates residual straing.

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

b. Belh A eind K are frue but 2 15 nol &
eivrect explanation of A

. A s true but K s false

do A s false but R is trus

Assertion (Al When o satirated soil miss

15 subjecied ko consohdalion, ils volume al

any siant i relaled to the tetal stress.

Reason [K): Total #siress i equal o the

win nf the affective ehvess and proe water

Fressuri,

a. Poth A and R are true and K s the
correcl explanalion of A

k. Bolh A ind B are true but 2 15 oot a
correet explanation of A

oo Ads true but R is false

d. Ads falsebut R is trus

Assertion (A): Highly plastic swel

Iype nf elay can he bost stabilived b i

lime as admislure,

Reason (R Absorphion of wa

L e sl mpruves Its shoaed

a Jloth & and B aye iz the

115 nola
eorrect capland

Cymamic formulae ere tol

v for compulmg  allewabls

s driven inko cobesive soils,

n (R In <ohesive soils,  the

nee o pils driving mercases due o

silden merdease 1 pressure mo (he

poTe walsr,

a. Poth A and B are true and I is the
correct explanation of A

b. Both A ind R are true but 31y nol a
eirect explanation of A

e A dg true but R g false

d. A s false but R is true

o1,

-
th

0,

fiof LY
Awertion {A) The diwcharge (37 thowrht
triangular WeIr 1% pivin by

1% . L .

{J 1_“-{ b tanz where Oy is the
aoefficient of discharge. h g the hezd of
How ¢ g the apex angle of the wair and g
15 acceleralion due Lo gras:ty,
Keason (K): Lhe crows-sechional area of

flow in a trianeular weir is b* t nd

a, lioth A and K a i it the

correcl exp:lan

R false

PR i nue

When both gravilational

x lorees me predommant inoa

o ratir can be chose at will,

() With beth gravitational and

ouz foreer being predominant. seale

rattio  depends  upon  the  kinematics

viscosty of the fluidy.

d. Doth A and K are wue and B &5 the
comrect exylanatiom of A

b. Both A amd R are trus bul B 15 not a
comeel explanslion ol A

. Aos true but R s false

d. Ao lalie hut B s ouc

Assertion (A} I an acro plan: attempls te

nse al & very steep angle, a condition

termed as slal s cypencresd and there s

a sudden drop o the L force on the

wings, Such a siwation oflen results m the

sudden plunging of the acro plans.

Heason (R): At larpe angles of attack. the

boundary layer separates from the lower

surface and a vacuum develops balow the

wings lower surface.

a. Both A and E are lue and R 1 the
comrect explanation of A

b. Both A amd R are truz bul B 15 not a
comeel explanslion ol A

& A true but R is false

d. Ais [alse bul K s rue

Assertion (Ay Arcy dcharge will ow s

eriical m a wile reclangular channel

whose bed slope VIV @@grace.com
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Reason (R): The critical depth aof tlonw

Thmui?h a wide rectangular channel is

"2

a Both A and R arc true end R is the
eareect explanation of A

b Boilh A and [ are true buar R s net a
carrect cxalanation of 4

e Ay rue but Bas False

d Ak felse hus R s e

Assertion {Ak The mertdhan distanee af

any fing i eguai W the mendian distance
af its mid-paint

Resson (RY: The meridian distance of any
ling is egual o the meridian distance of the

preceding fine plus half the departure of

the preceding lime plus haif the departure

of he liee itsclf

a foth A and R are trie and R iz the
correct explanation of A

b Botk A and R are trus bt R s not &
correct explanation of A

¢ Astryebut R s false

d. Ay fulse bus Rois true

Assertion [(Aj:

curvatare along the trangiton sieve shonl

be equal to the rate of increase of su

elevation

Reasnnn (K} The length of the

curve should be Axed in suchis

that full super cievation 1s 2

Junetian with the circfa

4. Bolh A and R ar
correct exptanaton

i% the

Eisnxna
18t

¢ below which the 1ide rarely [alls.
{R): Ta determine the reduced
bl oF the bed of the water bodw

accurately, 0 13 gsscofal  thal o ong

derermines the reduced leval of the water

surface at the time of squnding by the tide

saLloe

. Both A and K are true and R is the
carrect explanalion of A

. Bath A and B oare trie bue Boas ne
careect explanation of A

The rate of increese of

png.

[z

bebaal' 17
e Aois true but Kis faise
d. As fakse but Boas ooe
A ladder 1s nat pkaced on the tloor leaning
againsr a wall the Boor nor i the walt
simovth IFW s e weight of the ladder
and Ry By and Bz are the reactions, then
the free-hody diagram will ke asin

A sguare frumewerk formed on uniluns
Tieavy rods of eoval weight joited tosethear
15 hung I one corner A weight W ois
susprectel from eavh of the three fuwer
comers and she shape of the sguare 1
pecseryed with the lelp of a light rod alonp
the hariranral dirgonal The thrst of the
NaghsE rocd 15

a 2w
b, 3W
¢ AW
d 6W

Which one of the following is the comest
differential equation of the zhape of the
cabile (simdlur do electnoal eshles) of anthl
weipht “q' with smali slopes. as shown s
the wiven figure?

B P

o Gy ad

Loy Houdr

h LX 4
o’ H

www.examrace.com



04,

NEE
L | l.f .

o — =—tging
e
a4

d. —j:icus&
et

The etfort *F” to be appled horizemtally to

pull 4 weight “W" on a plane ineined at an

angle ¢r with the horzonlal 1s grven by

{ tan & ig the coefficient of frciim)

o F=F tanier - g

h. P . I tan{e - g

6 Pe [+ .‘il‘l;lfﬂf - i)
cos o - @)
H sinfee - )

d. . -
O ef - )

The quantities given in List I amd st 11
cormespend  to a projetils on plang
hortsontal ground sith an initial velociy
o oaned amoangle of projeclion o with the
horizental. dlatch List I with List U and
seleol he cored answer usimg the codes
eiven below the lists:
List [

A, Maximur heght
B. Maximur range

., Time taken to reach the mag
hziaht

B Time of ight

List [I

o
l. —ainax

&
M
—dtH o

2z
C odes:

A B 1 I3
A, 4 3 2 1
1. 3 4 1 2
L 5 3 2 1
| A 1 ] 3

105,

106,

10E,

109,

1hel 17
A particle i moving oo a plane cerve with
velocity ¥ s iy the are length of the
pacticle from a lixed pomnl on the curve
and (r. 0) ils posilion coerdinates ot lime

Co The lransverse componment of  the
acecleration of the paricle s given by
dr o, dv
ﬂ_ Il-'
ot ot
&G dr df
b, ri 20
i i oft

it moving with a
gh 60 kmph. When the
S kN force are aporlied

d. 7e03m
Two qpheres of mass 15 kg and 20 ko,
move along 2 straight line in the same
direction ~with wvelocides of 20 mis and
dm:g, respectively. If the ceefheient of
restitution is 07, ther the velocity of the
15 kg maas attar collision will ba

A 543 mis

b, 1593 m~
c. 1872mis
d. 1aloms

A paricle moves with simple hamronic
mtton. il ity aceelerstion at distance “I°
Irem the squlibrium pos:tion s A, Lhen
the period of the rrotion 15 mven by

g, Al

b, 2,1?.
ALy

A

o 2
I
Jr"\

d 2802
A

A bullet of mass 0.07 kg moving with a

vulocily of 401 m Y WL PRSP mass



[ 30

1iZ

4 kg which 1s free to move in the direction
af the huller _and ges emhedded in it The
uverali loss Kinetie energy 14

o 80 ZNm

L4401 MNm
c &2 Mm
d. 160 Nin

A uniform circular disc of mass 3ke and
radiug Fom is revolving unifarmly ar &
T dbaul B axis passieg Unoogh « point
on the i perpendicular to the plane of
the disc The kineric encrey of the discis

4. 1315 Nn:

" a7

2000
o 29000 N
d. 157 M

ioa plane stian pooblem. the tensilbe
stresses alone twa mutually perpendicalar
recianpular soordinate axes x and y are o,
and o respectively with o -7 and

there arc nn shesring  stresses The
Poisson’s ralio is 3 the stess along the
third rectangular co-ordinate oxis 2z will ha

a. }“‘{r:.f_l"ﬂr_:l
s -rfo.-o)
c }f{.:‘.l"—n‘!',l._)
¢ e o)

A dar al glagtic matevid jected ta 2

direct  compress: siress o7 in  the
Il 1 ! H .

Inngitudingl f Saitahle  iareral

cotpressil s er, 15 applied along

war laferal dinoetons 1o
astrain in eneh of the lareval

be under o acting alone If Jris the
s ratio of the miaterial, then the

2(1- gt}
L

b %[.I_F'“}U_
ERT

c 1_« T

2{1-u)

Ma.

M.

v gt @7

I s parmcular maienizl, 1F the madoiug of
nuidity is equal o the bulk medulns, then
e porsson’s rapny wall be
a. |8

b, =

Y

d. |

A shert har element of Lyl
sEetion is subjected to
Barces al 1ts bwo codsg
sitess distribgmion

unitosm at 3
a. All seekons
b, The by

o

1ds oply
m‘?‘iﬂtll}

nahly away from the two

the bar

e following statements

lwo planes st nehl anzles are

ected 1o dirccr slresses. the Y axis

which denotes shear stresses, will pas:

through the cenme of the Mohr's circle

when the duect stresses arc

1. Equal in magnrtude

20 Unegual in maeiude, in the ratio 1,2

3. Of the same sign.

4. Of gpposile s1ans

Of thexe statements

a. land 3 are corneel

b | and 4 are comect

¢ 2and ¥ are correct

d. 2 and 4 are carrest

I the wven fimrre showang the XY quarter

vhaae, &, awd & hoear stains the

directions and & ts e lingar strain the

cirectiem at aa inclination af  from X and

Y the shear stram £ 15 defined ns shawn,

The eritical value of @ is mven by 0 e

whote ran Zey s enqual o

¥

Lo

f]
Foak
.r'

%
www.examrace.com



a‘ L
£, —8,

2

£ :
£, -5,
e
8, ta

X
g /=
E.'f +5‘|

17 March st T The ones of faibove) with 1ast
I (Fatare cmelopes) amd seleel the
Corrget ausveor Dy wsing e oodos givin
belowy the lists:

Listi

AL Madmum Shear Siress Thensy

3. duxunum stram oy Theory

(. Maximum Shear Sirain Vnerpy Theory
2. Maximum Priccpal Stran Thoors

1.is1 31
1. Rhomboid

2 Ellipse with scmi-majpr znd  semi-

. e
HECE HE ; Aamd ;
S T AT

{litlipse with scmi-major and s

—
— 2

minor axes ¥ 2o and [T resp
3

e

1 Thewapona

A
h o I
b. 4
' I
o -4
[1%  Phe groply Bn tar eoqualibrium of

coneurzenfiin thal

; forces polvenan amd  the
ar pobyaen mest be clesad

fedar poiveen shoudd be a clised
Dy
Force pulveon need med be a elosed
fgum

.

d Foree polugon shoudd ke g closed
figure

L'

7o !
The anen fipure {Fig, 1] shows a beam
cant Ibeening one at one end. 11 covies a
uniformly  distmbuted load W oower the
cantilever. Which et of fie siven Bewgs
correctly  tepresents the shear force

dingram fivr the beam?

W

B

files! 1as showwa in the civen: fipare with

W 2 unidormty varvieg Jusd of intensily

Wit lengetle a0 " A7 w W umit kemgoth at
‘1" the shear foree at the suppart *B s
Ziven hw

i -
1
. [li',-i-u'_.)!
' h
wyd
L " 3
g i
R
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