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1. Conswder the following statemenis:
1. Coasrse-grained  smds  having  lines
75 00 size)d Beiween 2% oand 153%,

have & dugd symbol according W {5
Code For soid classiication.

1.0

Al lgud fomat, all sodls hey e the sane
sheanng steengh

3 Lewer the shrinkage juml grealer s
the volume chanps in a2l with
chonge i water conlent

Of theose stalesnents
a |and 2 are cormes
b 1 and 3 are corres
v 2 und 3 oare cormedt
d 1.2 and 3 are gorrecl

2 Which af ihe follawag have an infinencs
oh the valua o permeaahiiity™

| Yoid ratio

3. Deprac of spturation
3 Pressure head

4. Cirn sizs

Sefect the corred! answer asing th
asven below

a 1.2 and 4
I 1.2and3
e 208 and d

Jdo 13 and 4
3 Maich E.ist 1

Fi%l and selecl tha

contlent
prglary roliers

i Zero air void line

List 11

I Compaction of cohzsive soil
Compaction of geanalor soil

iy

_:-.}

Mavemunt doy densaly
ieialve density

=

1

110 % satisration -
A = {

1
-

M,

T

a 4 H 3
b 2 9
. ! | 3
d 3 2 b

A L2 i laver o soit is suly

atan a factor of =a
piping. Both the sm|
the same valves
There 13 neglip

the  (mltowing  stateniwends

flownel  weprezenong Ny

throweh o 30 below a concrate dam

1. The Nownet will nol atter f the fevel
O ESEeryeLr s rdised

2 The fownel wiall ool aller o0 the sl
medinm 1« ablered.

The Nownei weold oot zller 1] the

upslream: and downslseam waler bevals
wore o he interchanged

ek

{F theze statenients
a1 and 2 are comect
b ¥ and 3 are correct
¢ 2and 3 are comeci
d. £.2 and 3 mre carrsct

In a flowoel diageane e enplh of the
Mow Bie in b {asl squara 18 2m, fye tosal
head loss 15 18m oand the number of
polendal drop: is 12,

The valie of exil gradiant is

a (k33
b, (75
e 133
d 3.00

A sond sanple has 28g of s0i] solids, 10 co
cm ol vonds Yp o oof waler and speailic



gravity of soil prains of 2.7 consider the
followang sratemenrs in this regard:

I The witer content ia 897 28 = Tin%g

- . N ¥
I The vaid rakia is ————
) . "
3 Dretwge ol saluralion i TJ—-;’—._»'.IDG
LU
1G=2.7

4. The porosity s -
(28 +102 7]

Of these stalemenls
a. 1.2 and 3 are correct
t. 2 }and 4 are correct
c. 1. }and - are carrect
d 1 2and 4 are cormg
LR {iven thar [or & sand sample
vrilical vosd matio = (.50 imbal void rutio =
R

B othe samd  sample s subjecled (o
centinted shear, its volume will

a4, inerease
L Devpease
c. MNot chanpe
d. initially increase and then decrease
3 A clear dry sand sample is resteg

kiaw® The angle of shearug
the sand witl he

a 2=
i», 35
c. 43 4
d 53"

[t An inigia stllfactional ares of a clay
5 sy cm. The Falure soain
an ungontined campressian
trected arca of the sample ar
: would be

15 cm

o 20 s em

¢, 2sgem

d. 30syem

Jabiv

The given figure shaws
grapincal Lonstruction

messure. & 18 she angbe of
The canh presswre nc is g

a AD '
[Tt
¢. BD
d AD

eiistructed at an angle of

3 il fronm @ s0il having the
C = 1 5kMfm”;
¥ JORN Dt Taylor™s

b, weill fae

a. 25 8m
h. 21 m
e L7 2Im
d 11 8m

I3 Comsider the (ollowing  staicments
regarding the arineiple of affective sieess:

| Conract stress herwoen soil graing is
called the effective stress.

L2

It is nod passible 0 physically measore

the elleciive stress

3 The equation T w15 ot Sinctly
applicable to a parmially satureted soil

Ot these statements

A, 2 oamd Fare conect

b Uand 2 ane correet

. [ and 3 are correct

d. |.2and 3 ere comact

[4 W len the privhary consohidation process i
a saib is compleie then

A The hydrostanic pressure will bacome
ZET

b, The excess pore water pressanc will
hecome zero



¢, Both the hydrostaoe and oxecss poce L8
water pressure will hecome rero

d  The effective srress will hecome z2emo

i | % Under a miven load, a clay laver attains
3P4 depree of consolidatinn in 100 days
The time taken by the same clzy laver
dttain 6080 depree of consolidation will ba

a. 1600 days
h. BD0 days
¢ 00 Gays
d 20 days

16, Mateh List I wath List 11 o the given
diagram and select the cmrest answer
using the codes wiven below:

TimE «——»

A A
= - + A
: |
E .
= N, B Py
:-Ef ".';'J'::.L""ntk
*= o e T
L)

List 1 (Type of setilemncnt)

A, Immediak: seitleiment

B. Pnimary conscelidation

C. Secondary compression

D Time dependernt settiement
List Il {Notation an the diagr

(I 4 '
2L
iM
4 M
c n
4 K
] 4
R 4
17, < T osurface fooong in & saturated
By soil wath g =015 has the ultimate
hearing capacity 4q the altimare hearing -

capacity of a surface footing of dimensicns
T = 3m on the same sail wiil be

a 4y

By

¢ dyeos [1/7)

d. dgsin [1/3)

saof i
A 2m thick depesit ol T wewhong 15
kN/m® is pinced oqwer a large area
Aceording o new mark charl, the increase
i veilical stress al Tm depth bebow the
hasc af the fill is 30 kNfm’

The Inercase i verbeal streas ab 2m depth
will he

30 kN/m*
15kN/m’
7 SkNm? U,
&0 kNim’ il
Fricarion piles are most

a o oo

2. Soft clavs

b, Dense sands

¢ Organic suily

d. Filleddiergmis .

Providing a well cap is easy

d. Obleng sheped wells are minst difficul
T consIruCct

A Tully compensaled rafi Foundaron For a

building is

A Desipned as a very ripid ratt

b, Designed as a completely flexible raft

¢ Boel et the weight of (b excavated
anil is equal ta the load duc o the
huilding

d. Supported by pites of shor length

For a damped wibratimg system with single

degree of Freedom. resonance nocurs at a

[requeticy tane of

a |

b, O

¢ l.oss than |

d. Creater thaik ]

Al a site having o deposit of dry sandy

seil, An  average soil  of  standard

peneteation resistance Noequal o & owhs

recorded. The compacmess of the =oil

deposit can he desenibed as

3 Very lonse
b, Dense
¢ Mdedm



. Loose

24, The main plate of 2 transit & divided into
1080 equal divisions. 60 divisions of the
vernier cotncide exactly with 59 divigions
of the main plate. The least count {in
gxeomds ) of the tlangt s
a. 3
b. 10
e 13
L

25, A leny o a coinkination of lenses in which
no spherical aherration exists, is said to ke

a. Achromatic
b. Ahallatic
e Aplantic

. Anasligmatic
26, The sides of a rectangle are (120 U3 m)
and {180 = (.06] m. The probable coror in
Lhe: arca will be
a LlbRsgm
b. +1233sgm
c +162sgm
d 2 1L 33sqm
27, The linger er-or in a 30 m long traverscs

0.01 m. The angular cror (in s
considerng cqual precisin will bed

a. #l

b. 41

i ZL3

d Aero ;

28, A 30 m Iong stes!Gape slandardized with a
pull of 100 o for measuning a
baschne o 1500 m. The pull
kL casuiing 15 150X The

I @ pull 15 given by (the

H-seeliom of the tape = A

edulus = E)

= 1500

_ S
150300 - 150

b. -
AR
S B
l:n. —
Af
| . -
d 2560 ]‘:"-ﬁl{]'
25

l

o

4o L7
hean soa ovel orf any place v the averaoe
dasum af the hourly tide heights observed
er a perid of noarly
a. 5vears
b, 10 yeams
¢ 20 yeams
d. Siveas
Excavation s to be made for a myenvor
neasuang 20 m ong 12 m wi
boltom and 2 m deep. The 81 MO
ten be: 10 1 and the: lop to bes !
groumd which s Jove. \
per prismoeadal  fermuk volume ol
erxcavalien will bo
61033 m’

61%.66m

a plant meter

i of the racing arm

dius of the anchor atm

distance bolween e toller and hinge
If the wheel i beyend the hinge, then the
area of zem circle will be

a x[f 2al - RE}

b ;r|[a’. -zm'_—.fclj

e m(Li-al- R
d. x(Lf-al- R}

For a sight inclined at #%with  the
horizoatal and the stafl” held normal to the
Ime o sight held nogmal to the line ol
gight, The stafl  mtercept 1 S, the
horzontal  distance D betwoen  the
tachometer attached wilh an analyte lens
sl e stadl station will T vyual 1o (utha
symbols have the wswal meanmges)

a. kScosf rsing

b, ASsind o reosd

(A3 - c)omé + rsin

4

d. (A3 - c)sintF+ rocs £

The errers  in limear aad  angolar
measwements for a line of length [ are
respectively Oy and Ca the Bow ditch™
principle of  adjusting a
corresponds to

travorse



a I_,:ulf,': erred {7 vt

) |
b= I amte L i

M
. O« -'mrcf{”:rv"a?
l

d. 'J:-::_’r- ctned { x.\Tj

March List T owith List 11 and celect the
COITECE aNsWer:

List T (Names)

A Bammg rod

B heaveling ved

C. Sightiails

D). Barter boards

List I1
TTEL R

d. P i

1 ] o

Maleh fise | iElements of a sispla clircuba
curve) with List I {Dentitians) and select
e COTFert Answer

List |
A Yenex
HB. Ling chond

3o

is

Saf i
', Tangens dislanee
[ External distance

List I

| The line jniming the print of curvamire
dnd poinl ol Tangenoy

2. DBack 1angent and forward rangent
when extended jolersect al tins point

. Distasce belwoen the  td-
lony chord and read-pois of

e of

4, Dislance belween puinl
3. Dislance bebween

and mniddle pos
A B a
a. 4 3 3
b. iy 4 3
@ 4 5
5 3

gits curvabure should he cqual to the
radius of the sircular corve & it
unction with the strageht.

bo

The rate of increase of curnvature along

the {ransition curve should be egual to

the late of increase of super clevation.

3. K oshould be wEngential o the straiehi
line and meet the circular cunve with
the same radius as that af the circular
curie

Of these statements

a 2 alaneis correcl

b. [ and 3 arc correct

¢ 2 and 3 are correst

d. [, 2 und } are cearect

It is propesed to inzert a circular curve of

radivg 300 m wilk a4 cubic parabola of

lanpth 2 m at each end The detlection

angle between the stratghts is 40%. The
shift of the curve is

a L 12%m
B 0075

L NARIE M
d 022%m

Caiven that for a mangulation survey
D — distance in km



40,

H - the vizible hornzon Itom o station of
known elevation aove the dalun {m
mizlres )

17 there 48 ro obstruclion  doe o
interveniap pround, then b is squal to

a, 0673507

b. 6.735D°

O06733 1°

I DO0ETI5 P

For sohling a right-angled astronomical
triangle YFP5, right- angled at 4, the pats
of tha Napier circle are to be filed un 2
the following elements:

]

-

I. Comploment of the z1gle 822

2. Complement of the sule 712

3. The sides PS and 25

4. Complement of the azgle 21

The conmect sequence of filling up these
clemenis 1s;

2 31,42
h. 31,24
e 1324

d. 1342

Malbdh Lisl T with Lisl IT and selowd
correcl answer:

List |

AL AL Star al elongalion
L. Star it prime vertical
', Star st harizon

Tr. Star &t culmination
List 11 s

1.

=rmined flight line.

g point whare A persendicn’ar

pped from the front nodal pomt

trikes the photegraph.

4. The poinl ol which the biseolor of the
angle of il meets the pholographer.

A B L [

il 4 | 2 3
b 1 4 2 3
C. 4 1 3 2
. l 4 3 2

41.

faad L7
The latiwde and lonpgtude of pont 31 @
aF N oand 15 X the latitnde and
longrtude ol poim N s 20° 5 and 25°E.
B will bu given oy
a. co3b0%eos70% 0 pin 60° s 70° cos 107
b, —cosfF cos 7 +san HF sin AP cosdP
. cosffens 0% g A07 an 707 eos 407
d. asb0feos AP sin 60 cos T0%
Match List 1 with List IT with
Acnal photogrammelry  an
comee!  answer usmg  the
below: ;
List 1 {Name)

A, Prineipal pm

E. Iz cenle
C.
L.
Li

aled formed bebweon the flight
¢ and the cdges ol pholegraph 1a the
setion of Tight,

. Falure of lhe acro plane te stey on ibe
predetermuncd Mighi hine

ad

Tha  potnt whers a2 perpendionlar
dropped  from the front nodal point
strikes the phowgraph.

4. The point at which the bisectar of the
angle of 1 meets he photngrepher.

A B - L

a. 4 3 2 |
b 4 3 1 P
@, 3 4 1 2
d. 3 4 2 |
iven that

Seale of the photograph 5 m - 1 cm
siz¢ of photograph 12 cm + 18 cm
perecntage  longnudinal  overlap - 60

. aa ]
percentage  side overlap - """5 the
coversd arca 108 sg km

the required number of photopraphers will

be

a. 200
b, 400
o, St
d. oo



44, A baze B, pholographic base b, fhyine
heighl H and the focal leagth fofl a vertical
photogrash are relaicl as

L opol

‘ - Jr'f
bif

b. f=—
'

o B=n1.2
i

g Bow1 L

45 Images of two objects o = pair of
photograshs have a parzllax differeace of
L& mm and an average photograph bage of
8582 m. The flying hzight is 4000 m above
the average around level The difference in
elevation of the two objezts would be
a. dikm
b. Ollm
o B
. S m

46, The given table shows the bearmgs
observed while lraversing with a compass
Line 13 313
AR 45°45° 2265107
3T i N 27T
CD 297457 2097104
R TSN IZA4ET
Hand (7 [Yand A
Which one of
slaticns 13 afll

(olloWing paurs of
lodkl attraction?

47. nder the lollow g Muids:

2. {Clyeerine

3. Molawses

4. Slurry of clay in water

5. Kerosene

Among lhese non-Newteruan [uds would
include:

a 2dand S

b. 23 and 4

48.

Tl |7
e, 1.3and 4
d 1.dand5

Biateh List 1
{Dimensions)
answer:
Lisd 1

A Pregsre Ir.tenﬁit}'

with Lt II
the  cormect

{Umis )
and  selecd

B. Horse Power

(. Reayno'ds Number
1D, Speaific Weight

List II
1. ATt
20 M
3 AT

—_— = hd 2 M

Pl B —

The dynamic viseosily of a {lud s 0.3
potsc and s specilic gravily as 05 The

Lhmematics  vigeosly of the flud (i
stekes s

a. 025

b, (.5

¢ LG

d. L.h

tlalch Lot 1 owith Ll 1T and selec. Lthe

correcl answer:

List I {Fluid properiy)

A Compressibility

B. Graviy

o Viscosity

170 ¥apour pressure

Lisi II (Flow phenomenon)

1. Flow of real flutd past a tiny sphers
2. Cavitatons

3. Hydrauhic jump

4. Flight of supersonic aircrafi

A B ¢ D
a4 32
b 4 3 1 2

P4 12



h
|-

d 3 d 2 I
Constder the following statements:

. The cenire of pressure s always above
the centroid of any plane submerged
sierffee thal is not hosi zamal

3. 'The wotel foree actny on & submerged
plane surface is the product of the area
ol the surface and the pressume ai the
centroid of the plane surfuee

3 The honzontal component of the

resultant force on a curved susface is
calcalated by horizanmily projecting
the autzee onta 4 horizontal plane and
treating  the projected  drea as @
submerped horizontal ptane sorface.

4. The wertical component ol foree 1 a
curved  surface  is obtained by
caloalatineg the wesgh ot the liquid
ahwve and below the surface

Of these statements

a. | aloag s comect

b, 2 aloae is conect

co Qamd 3 osre corred

d 1 and 4 are comect

omier s used
re inan ail pipe A

the ol 1s (L8 and that of
15.6 The equivalent gauue

T kwim®
c. 13 34 kNdm®
d. 1300 kNm®
A rtacing car with a partally filled fuel
tank mowes it the horiwomal gireation 8l &
urnform scceleranon equal to g Fhe fres

surface nf the fiquid fiel in the tank will
assume i slape of

a. 20

Baf i’

h., 347
W
d el
3
5,
. o
A nmuidteetube  manomel
water up to level AR & 1, shotin in
the figure is rotated ab heat axis
at A, The wuter | fund £ will
all Itz an
4. & cirgle
b,
A
o
d
53 plaic ol diamewr d s

. d i water vertically, so that the

L1 PONEE 15 Just st the water surface.
centre ol pressure v the plate will be
belosw the water surthce at a depth of
a3/

b 11d716
co 2di3
d 3did

When a ahip meonving om seawarer enters A
river and moves (nland. it 1s expected w

a  Rasea hinfe

[ Sink a fitle

¢. Mamntain e same level of draft

Rise or [all dependine on whether it s
made of wond or steel

s Wirdeh 1ast | owadh Lish b oand selecl the
Comect answer:

Eist 1

A Submergid body

B. Tloating body

. Met centric height

1} Buoyaney

List 11

1. Torce ona curved surtace
2. Moment nf inertin
1 Mer centre

4 Forge acting vorteally up



34

&0,

5. Cenliz of buoyaney

A I o [}
a. 3 3 2 1
h. 1 2 3 4
C. 3 3 2 by
. 1 2 5 4

Which one of the tollowing represents
bwo-dimenecional rotational flow "

A w=vv=—y
I on - 3% —3y v by
& W=t =x

T —xnt
Wiladh voe of il fullewing pans 1 NOT
correctly malchel?

a. DLnerey equation

vanture meter

Flens through a

b, Caviations © Force cxerded inoa pipe
bund

Flovw net - Flow dhrough poreus meda

]

d. I'ree vortex : Flow of water in a wash
hasin

The veloerty componenis 1na 2= flow a
meompressible lud  are given by
ECquaions

n=lmes gt a3l eyt
The Mow

a. Satigfies drratational:

~

salisly eillier Lhe
nality  condition  or  the
1ity equation

Ligl 7 with List IT and sclecl the

List T {Phenamenon)

A Botatons| [low

B, Imgational flow

1. Singularities

D, Streamline spacing
List IT (condition)

1. Velocity zero or infinite

O},

Sal L7
2. Proporional to velbeity

Vaorticity is zero

"l

4, Vortiety exisls

A I3 ! E
a. 3 4 1 2
b. 4 3 1 2
C 4 3 2 1
d. 3 A 1

Mateh Lol T wilh List I[ e
coraect answer

List 1 {(»hjectin = Hui
AL Submaring
I3. Parachute
. Averafl wng
I, Smo
List 11 {

{;ﬂ%imnu}'}
flicient)

! b

2 4

1 : 2

< 1 3 q 2
d. 3 1 2 4

Which one of the following statemens on

similitide is correct?

a. Toachieve dyoam:c similanily between
lhe model and tae prololype. “here
newd nol be any peometrie sumilarity

b. For kinematics similarily between the
medel and the pretotype, the ratios of
torces behween the model and the
prolotype should by the zame

¢, For dvnamic similarity between model
and prtotype n 2 compressible flow
syvitem. the Weber numbers must he
the came

d. For dynarne smmlaniy alween the
medel and the pretolype, the ratio of
torces must be the same

Censider (e fellowing conditions:

1. Fluid 1s idaal.

2. Flow 1s sieady

3. Fluid s Taminar.



66,

d. Fluid s “ewtonlan =g flow is
rurtra lend.
3. Flow is along a streamiine.
. £ , .
For — == +— 7 constar, tie conditions
7 =¥

ta he srrarified are
a, 1, 2and 3

o 2 dand 4

e 1l 3andd 5.
d, 2 3and5

The limit of e values of the crefficient of
discharegs ol venture meter 1s bebween

a nellid?s

Lo 20 to (80

c. DRE oLy

o, LS5 o .99 5O

Malch List T witk List 11 and select the

COrFSel AnsanCr:

List

A, Moment of momentum equation

5. Bernoulli's equatien

. Fuler’s equarion

LY. Hapen-Poiseutlle equaticn

List E

I, Buuation o {iod energy
piocline having kminar flow

et

Eyuatior  waf  muliad
dimansional steady
incompressible o

an Bervation  of

Epl@ applicakle tvo

3. Fguaticn
MOMmentL
eircut o

principle of conservation of

b for wigal a3
presaible Moid flow
A B C (B
2 3 1 1
3 2 | 4
2 1 | B
3 2 4 |
- h__“

o 17
The momentum correction tactoe [Boror
trsngular velocily  dislobution (or [Tow
hotween parallel plates as shown in the
fiaure is
a. 200
h. 1.5
v L33
d. 109
Whieh ome of the
comectly matched?
a. Prandt! : Flow through ch §
ho Contimiity et i
canservalion of
¢ Mixing length
Jo Ramman woriex
cyling

followaimg

o Flow past oa

Fooiicfhicient — 100 15 used o
focity af air of mass density
It the head difterence in oa
tube fiiled with water is 12 mm.,
e valogity of air {(in mJs) will be

b 14
T
d. 20

hiatch I.is1 | witlh List 11 for different
slages of (T in o pipeline amd select Lhe
COTESt ANSWCT;

List 1

A, Lammnar (how

B. Smoath turbulent flow (Re - X}
U Rough tirbulent fiow
D. Sreoctis lurboelent Tovw (Re o P}
Last 11
1. f=M.'i'
(Re}
L. : . :
ﬁ; ---D.E-i-llng{r{eﬁ}
, .04
o= -
4. [i_ w74 —2top | Rer &)
: |
W
A B i I
4 3 : i 2
h [ 2 4 2



1.

T2,

T3

4.

1iaf 17

. 3 1 2 4 b, Both A and E arg trwe byt Bow SNOT

d. 1 3 3 4 the comeet explanation ol A

Which oo of the lcllowing stalements 13 ¢ Austrue but Ris false

NOT correet? d. A lalse bul B s rue

a. Change of llow propertics acriss the 75 Assertion {AY The buckhng load of
gnrface of a shoel wave is nosmally oolurmng is atfected by the end conditions.
smouth aad continuous Reason (R): The bhuckling load can be

h. Normal shock waves are waves normal increased by increasing the equivalent
to the direction of flow length of a colamn. i

¢ The shock 15 a very sudlen change of a. Both A and K are e

lvid properlics oceuming in supersonic comect explanabior. of A
low b. Both A and R are sl s S
d The wave Frent arocuced by a aeedle the comrect explana
potnt is alwavs conical ¢ As true but
Comsider e [ulluwing  stalements  in 4 A Talse but

relation to dimensionless nurmibers:

1.

[

tal

0f thes e stalements

a.
b.

dl.

Separation of
under

om the axis o svmmelry, I il exasts,
Reasn (R): [dstance of centroid from

d.
Asseriion (A Cenlrowd of an area will e 78, .*‘L:ﬁsertim] (A) :_-lh'{:: 1(].3.1_:1—C;I‘1"}'i11g uapa-_::it_}'
ol a bored cas: m silu pile 1n a sand soul 13
el ess then thal of & diiven nls off
similar dimensions.

T Asserton A mwo-hinged  arch
itply enpparted hean of
and wvertical loading

se” bending moment.

Incrtiz forec 15 alwavs involved m the
expressienn. of  any  dimensoenloss icle s
rwrnler, deds
Weber number in significant in a flow

. . #it): The arch resists the load by
system where viscour foree dominates.

al as well as horizontal compromenty
pport reactions.

Both & and K are lrue and R 15 the

comeel explanatiorn of A

b, Tdoth A and K are trus hut B is S0
the comect explanation of A

o A s tree but Ros Dilse

d. A Labse bul Bos rue

Assertion (A): The phenomenon of quick

sand ocews rostdy i coarsz dands and

eravels.

Mach number is sigaificant in a flow
system  where the flow #® of
campressible fhuid.

Ecvnolds number e signifieant wh
biih graaaly looee and viscous
pradominate.

1and 2 ax correct
Lund 3 arg correcl |
2and 4 are correcl

Resson (B Qucksand condiion dogs not
rv®aver lakes place oceur in cay setls as thetr cohesion holds
T the grains togcthoer ¢ven under upwanl
Mo m erineal hydérauhe gradiend.

Jund 4 are e

re  gradient i the )
a. Both A and E are e and B 15 the
. o 1 : coneel explanalior ol A

¢ opressre gradient o the o
crlibn of flow b. Both A and K are truz but R is %0

) ] ] . the comreet coplanation of A
o pressure gradieat in the dinection u CAp ‘

foul Mow 2 A true but B s Dalse

Very rough sarface d. Asfalze ut B 18 nue

any axiz is given by moment o area . )
drvided by tetal sren Reason (K): A drven pile gencrales much

il

maore poin: bearmg resislance than a bored

Both A and R wre true and R 15 the L
pile.

cinreet explanation of A
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52.

12 ot £7

a. DBoth A and I are true and LR is the earth will have two different elevations.
correcT exXplanation of A Thiz 13 not po3zible.

b. Beth & and R are true but I is NOT a. DBoth A and R are true and R iz the
the correct cxplanation of 4 correct explansrion ot A

c. Alistrue but R is falze k. Both A and R are true but R is NOT

d A isfalze but R iz true the corect cxplanation of A

Asseriion (A): In dnnenziomal iy s ¢. AlstrueburR is false

dimensionless numbers can be exprezced . A izfalse but R is true

as rafios of forces acting on a gy tem. 23,

Reazson (R} In dimensional abnalvsis.
Mach number iz the rario of incrtia torce to
elashic Torce md iy hr expresses] s

[
"

ﬂf;_.t'
o, Boh A oumd B owre e el Koas dhe

correct explanation of A

I, Bolh A und B e e bl B NOFT
the correct explanation of A

cooA e b Ko false
d. A iztialzc but Boiz tmc

Aszertlon (A): The kinematics vizeosity of
Loth s el waler  decresses m he

worlll sl modsaaomes.

#Forces each equal to P act oo a body.
Lmt force acts in north-zast direction and
the other in north-west divection. Thedr
elfect tniy he nenlmized by o third Torce
acting in  south direction with its
magnitude cqual to

Len PeTiHLUTE LT B

Reason (R): The kincmatics vizcasity a
liquids and gases at a given pressure ig
function of tetnperature,
a Both A and R are true and B |

a.
cofrect ﬁplanation of A b 2

c F
d.
45,
(i
rfl’”*!l F oSy el
II-,-F Ty bt e
i I
'..-i.' 1 _ _:_\lbl r?
_r" I:.- .r-'"-:._ e
=
. PP et
e el K 1s ihe F_f* W
rrect explanation of A A rod AR of weight W iz in equilibrium.
w Both A and B are tue but B s NOT Ttz cenire of eravity divides it into two
the correct explanation of A portions al lensihs poamd 0 A slrmg al
c. Aistrue but B i falee length 1 ig tied to itz ends and the stringer

15 slung over a small smooth peg O such
thar A =x,008=yand x| =1 a3 shown
m hgwre. The lme ol achion 00 ol W
making angles  and £ would be such

that
a Hxf

il A e Galse bid R s hae

Assertlon (A): Esicopt i the caze of an
vverlimgzme chill two comlonr hnes: cammol
merge or intersect at apoint on the map.

Renson (K): Iniersechan ol lwa conioar
lines means one point on the swtace of the
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3.

’%u

b e ¥
f{:]ﬂ

The rod will not be In equilibiium as
the peg iv smwath

2 ™ .:__._}l_‘
..;,. TE WL A
-?’ j"._,“

Tl.' AR,
I -:.

=100 X W
Alamp of weight W — 100 X 55 supporied
by g cables CaA and CB as ghowa i the
figure. The eguation foar anabyzing the
cahle syarem 15 given by

2 . 1.3
?,?-._i mm——— + _I'II'.IIi ————

RVE Bl X! 2AL2

b, ¥ osme =, sin 1 {00 =1}

c. 7, {3.8)sine - 100(1 5)
d. T (3.5)sine = 100{1.5)

Alall cece e

Fise: gentrond of the hagched?
the hase shown in the gl

/h passcs & ccllofn point Oat noon; a
miict ship R, sading noth ar the spone
gad of 20 km b passes the same point {)
At 2 pon. The shorlest dislance wm ko
between them would be

WS

H

o
b 420
e 2042
d 407

AL sailme cast wilh o spocd of

81

G,

2

13007
A wheel of digreler 2 mos rolfing wighow
slip on A horizondal - surface. The
instemtancous velueeity al the cenlre uf the
wheel 18 | onv's and the rotation 1s 4 vad’s.
The instantanemnss velocity of the poing of
comact of the wheel with the surface
woild ke

4, Zero
B lmis
co 2 ms
d. dmfs

A plamming maehine la
ke, It attains o spe
distance of 4400
aceeicration due
the coctTicent ol
amd the s 0.
efipt re

woy points A and 33 are 304 m apar on an
bslimed Full taek having a slope ol 1o 5
A car of mass 1000 ke descends frome A
t1 . The car with & velocity of 20 m/s at
A b brought to resl al 8 by a foree, 1 the
acecieration due 10 vy s LU nis thea
the vaal energy destved bi, the fovce will
he

a 2=
B w07 J
e LSaUYJ

g 2100

A sphere impmees directly on annther
sphere of zamwe mass al rest. If the
cocThieient af restitislion i ball, Wen thedr
vebopines after impact will be i the rabia
af

a 2
ho 201
L
G4, 13

A circolar disk and a cireular g have the
same rackivg and mass [ the maments oF
terka of ke disk and ring aboim s
diometer are respectively | and 1 then

a =21



B4,

.

b f =1,
e e,
d Ff=l

A parlicle is execoting simple hanmonic
imatian of amplitede &, The displacemaend
from the mcan postion a1 which the
cnerey will be Balf kinctic and  haif
potential, is

a A1

b 472

L J 1 o8
d 24

A 05 kg sphere comstramed to move alnng

[rclwonless mades, tieves 818 speed ol 4

s towards 4 26 kg block resting against o

beffer spring. Azsmning that there i3 no

lass  of eoengy al dmpacl, the  fina

veloeities of sphere and block respectively

will b

a. zem and zero

tr =24 mds and L6 s

o Lomds and 2 dmes

d. MNor determmahle as the skffness of
budfer sprmag s nel giver

Marcle Tast T with Tazr Il and =

CROrCel angwel,

List 1

AL Rarie of laferal strai

1. Ratio of stress 1o st "
C. Ratio al exteagion w sgdiat lengh
2. Ratie of axia wordirea of section
JLE s el ulis

A B C O
a4 2 k! |
b 4 2 | 3
C. 2 + 1 1
d ? 4 i 3
Agsume (hat Younp's moduelus ol steed s 1401

mwics that of brass. Two bars of eass and
a har of stzel of equal ornss-section form 3

bbb £ 7
single tension member with the help of
rifd pins s shown in the Hnee

The shear in the pin will be

a 0D2X5P
b D5
e D3P
dg. 04

rasents e
fthe somply

Which one of The falin
correg: shsr [ore ’

e _.M.—_:_..l

P
A simply supported  bean wilh  equal
averhang on Dot ades 1 lopded ags shown
m the fipure. [f the hending moment at mid
span is zero, then the percentiype averhang
an each side wil} be

1 3:3
h. 213
¢ 30
G 15

For a wmalenal which s very strong
compression and very weak in rension, the
tdeal shape of the cross-secrion 10 resise
bending moment witl be fet



PR A

a. | -zection S i
b, Ureubar i B
e l-sechon 104, Whieh ane of Hwe following represents the
corresl  influenee line boe bendiog
d  Rectangular L
. . rapverrenl at poind ' foe the beam showwn
[P Assumving Mat concrete will nat take any e o
- : . . N in Fgure {1)]
ension, which one of the followmeg shear
. . .. A re k3 L
shces dhaprams or the rasforesd conerets s T
. : - o Fromere 11, % %o asi—ee LT e
rectanenlur sechion showe i tigure (1) 15 :
vorract’?
i ;Lj -
o - 1415,

(02 March List | owith List 17 and scieed the

CRrlech answick,

List | (Beam!/Cnlumn and Ioading)

Ao Propped cantilever hean ander mid-
poinl iaading,

8. Fixed  heam

distributed loaxd

urder  vnilormly
C. Fixed beams subjected o a mument
nuid-pantil

0. Simply supporeed column s
eccentrte load at an intern

Yy
'

ak dhruse al gy section ol the
the component of mteracung
srees on the section atong, the tangent
the centre lme of e arch,

Tie radial shear 31 any section of the
arch 15 the  compomenl ol the
usreracting forces on the section dlone
the aormal tn the centre line nt the
arch.

The intereepl hetween a grven arch and
the hmcar  arell al a8 scehonm 1
proportional to the bonding momant at

List 11 (Namber of tra- !
Mexure) the sectiem.
T [we (. these statements
2. Three A f2end 3 ae conrect
(ne b b aned 2 ars correct
¢ 4 and 3 are cormect
v 1) . Fand 3 are carrect
| 3 104, A symmetnical parababic greh of span 2
1 I meters wd rise 5 ometers 1 hinged at the
N springing. [t supports @ uniibrmly
= ' digtrilied lowd of 2 woncs per meter run of
I 3 the cpan The hovizostal thrast o lemes o
N3 A d-metre long unsform cantilever heam zach of the springiag is
carvies  n et of 8 tones imiformly a ®
distribuled over ity whole lenpth. 1§ the b, 16
frow end of B cantaever 15 60 e proppad _ .
. il oo 2
up to the level af the hxed end. then the _
Eorce (in tones) required al the prop will e d. Lere
a3 107, Three cypally inciined members of g plane

B4

ITamee laving wosile [orees ), 1% and 1%



respechvely are jomed al a paant The
ralationzhip berwean P Faand Pa will be

a A-lawd i -0

b - amd -0

. fi= i 2K el M= NEY 21

d A=l andP=P Hiz
108
A simply supported 1uss shawn n the 1313
given Nzone caraes a lead of 20 KN gl i
The forees in the members EF and BE are
aspecthively
a  Zeroand (0 EN {Cnmpression)
b Zeroand Y0 EN Clension)
e 10 kN (Yensioiy  and f0 kN
{Compresston)
d I BN Lompressiond oang 100 &N
[Tansion)
I A salid circular shafl s subjcoted 1o
bending moment M and twisting g 154,
Rt The rano of maximum sheag
anct mazimum bonding siress
L. -'! "‘-']r y ! .'1|r"|ll
b A, 02M
c. M -'f:-‘q.l'l
d. 20700,
I A clase- jrmg i O ma wo

The stiffness of each of

the same as thal of the original

TIny

duce i hafl that of the onginal

" sprinp

. Buecome beice thal of the origimal
spriage

. Becomo svero.

111 The velumerric strain of a cylindrical shell
wikth an mmlernal prossure is cqual w

.o 2 lengituding

vircarnforeniag siraic

slrain + e

L]

fohoal 17

b, 2 fonguiudmal  stram o+ L5 net
circumferential strarmn
12 ongitudingd  stroin + 2 pet
circumterenrial sTratn

d  langitudiral  somin - 2 net

circuimberential srain

A heam made of steal 1= subjectad o pure
bending, Yielding of the materal o the

bizare wall she place when Lhe g
hending stress 15 eaqual o
a.
b 2 tmes the ¥i¢ld
c.
A The vield stred;
A bhcam AB s

I'wa times the yicld stecsd

bueh endds and

carres a ‘ﬂﬂ‘!% distributed oad of
imiensity i Lt lenpth ren ovaer s
il Wolo seme consioocliona

-

[

.

b

end B s now reducsd to a
ort. The percertape fncrease tn
g maimend af A is

)
75

FO0

Batch Liast T owrth st [T oamd select the
SOrres] answr

List T {Structnre)

In,

t
z
4

oo el
Hirge
o b
L
Aat I {Depree nf static indeterminacy )
Three
SIN
Twa
Ioar
A I3 . 13
I i 2 4
3 i 3 4



C 5 | 1 2
| i 4 2
|5,
G 10 kM
B L3 L 5
&m l 4 m 2
2 m i
17 m
A FFITT I
119,
T
The distribution faciors tor members C3,
COoand Ol fen e Trame shown m the
tisrire (El canstant] will be respectively
A 024 028 and 04
o .24, 048 apd 028
c. D48 024 and D28
d 028 048 and 0 24
[EG A fixed boam AR s subgocred 10 @ -
g . P ver - ] L2,
rangular loud varving fom zewo al end A
1w per i lenpeth at end B The rama of
fixed ond moment at 8 10 A will be
€. 172
[SI
o 2
. 372
[i5. A simply supported beam ol

CLORR=500 10T PSS A 1!0
mid-span. if the width
donhied, rhen the max

I E 8

it ‘2 ..r—-IJ:-'f'm :
s ﬁ;‘@f‘- ”
21 R al .

o L -

A Heko

Tie slop deflection equarion of memher
B ot the frame shown in e fieure is

d.

Which one of the followinp

-t

Tad

FPaf 7

: wi' 28 4k]8,
A e — + 4+ :
24 L /.
M, - bt R 4504, 814,
' 12 L f.
wii  Nlg.  4Ria,
M, - + — + i
' L !, I
S I T
1 o ¥ 200, 2078,

T [ollowimy slatermcnts:
muence line Ior 4 fickon
cxmmpic moment,  shear  force
reaction. deBechion} m st snEckre is a
curve whech shows 8 ananim  al
parbetlar secuon of e structure T
various: pesibons of a movine pndg
fnad.

The nfluence  hne  for bending
mamantshear  force  most aor be
confused  with  bendmg  minnent

diggram and shear Foree diagran {or
e sirnctng.

The bondine momenl dingran and

shear  foree diagram show  the
ImHment shear vaiues of alt sectons of
the smuchwe.  The mtlience line

diggrarn for BMISE 15 always drawn
tor a moving ot point load and for a
particislar section oniy.

I, 2 and 3 are conract
1 wud 2 are correel
Jand 3 arg correst

| alome is cumect






