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; 

' 

Which one nf the fnllnw>ng cwrcotl; 
defines the term Acti>1ty of clays~ 

b 

PlmlJcay 1ndex 

Percemnge nfcla~ 

Plaoti~ limit 

Li<juiclit)' index 

' 

Unconfm~d cumpl=ton 'lnm~t.h 
Cohen>i<.>n 

\Jnconlin•d wmprei<.<ton •trength 

of t~nwlded '"mpl~ 
unconfined ron1pression strength 

The difference between ma_~inmm vnid 
mtio and minim<.~m •oicl ratio t>f ~ sand 
sample is U_'lO Jf the reiMivc dcnst~· {lf 
rhi• ;ample;, 606% ,,t a >nid raTio <>f 
0.40, then the void ratio of this sample m 
ns lm>=t state will b~ 
~- 040 
b 000 
c () 70 

d () /'i 

'\ pnrticulat soil '"mple is"''*"'> 
ft>r the determination of 
codlicicnl in two ""panrl~ 
penncamctcrs, w>M.o '''';J!i 
under· 

DiamCicr 
of >ample 

LengTh 
oampl~ · ' 

the peml.,.,mel.m ao • 
equal he~U uf "~ter 

the samrle<. then the ratin nf 
~i~harged through tbe 

~",''''"' c'~nd ll and during~ penod 
of one hoor will be 
a. 4.000 

b 1.000 

c o:::so 
d 012~ 

The sumdard oompaction Wl"l-'e Mtained 
from a laboratnr;• '""t i' .<hnwn in the 
(iguoe 

; 

6 

) '"' 

" 
-.:;?'~ 

' ' 
L __ ...J'L.,---- , "'" 

' 
The dotted compaction 
soil (shown in l~e tlgoore)• wo 
,r 
' 
b. 

cump actt...e 
c Moistw" 

d 

with 

·1 und..,· Ill" to~ ot" a dam 
The specttic gra,·it>· of 
f acror of .afety against 

; "''"taken d> 2 5 The maximum 
I upward ~•it gntd1cm is g1ven 

d_ i=o4((; ~-1 
' 1 - ~ ' 

,\ homogeneous earth dam with no 
boo1~ontal drainage !iltel .u down~ueam lS 
she>"'" in the flgurc '!he slope of th~ 
do\>n•tream ><id~ a "!~«than 31)'-' ln ordeo 
to determine the value of ·a· rl•e d•s-;oharp,e 
·q· per unol length thmu!>h the 1ecrion nf 
bc1ght a s1n 0 i~ a~5umcd to be (k 
oocffioient nf permenbiliry nf Mlil) 

_,__ ~-··· 
... ,, 

I El--(_ 

a Kaoinj.lwo~ 

b. Kasinj.ltrn~ 

c Ka •in' 13 

d Ka s'on' I} llln' P www.examrace.com



Consider 1he tlow 
fi1llnwing figure· 

" 

net shm•n m the 

The rali" ol" the ttmttb<.T of !low channels 
to th~ nam!x:r l>fpotcl1t tt>n <lrops is 

3 3-'8 
b 3-'7 

' ·1/7 

' ·1-'S 
H. Which of tllo ]{ollowing paramct= c;m 11~ 

u~ lo c~ttmat~ lit~ a:nglc of iuterual 
fi·ictwn of~ sandy so1l"' 

9 

a. Partial si~c 

b. Raughneso·ofpartide 
c. particle,;~._, <.li>trihlltion 

U DenSJty inde' 

Which one of fOllowing diagmms correc11~ 
illustrate, the \-1<Jhr·_, ''"'" <:<mciition> of 
WM•nl1ned shear tcot on cohesive soil'' tx
aXJ> Nomml >~:rcss: y-ax1s '>h~ar ~tress 1 

" ' 
(b) 

"'·~. 
10 -Jfl(i 

" 

ttst~d 1n rut 
le't tlpparutus. 

fa1lure plane nf the 
wllh ll1c a>.is ut" th~ 

A ('[) tria,ial le>l ;, p~rlimn~d tm a cia~ 
>Od. TI.: gtl'\-11 Jigu,.,,- obow two c'tl.tl'-"> 
each tor de~·t~IL'r srrc'\S vs axial strmn % 
;md 1nlllme cb;mge ~' axiol 'itruin% lf!he 
clay is over consoltdat~:xt th~n !he resull$ 
woulc\ b~: a~ in ~ur.·~s 

12. 

'·• 

15 

" 

!ofl8 

/-
; ['-":'::;:o?ff•o '"' > ~- ...... 

~· 
a I and .l 

b. Jand4 

c 2andJ 
d. 2an~4 

GJVCII that lOr a sui I backlill. 

K., ~ wdllctcrrl or act1v~ c 

" 
h. 

erti~al retaining wall retain.< a~- ·¢ 

bAckfill ami cau ICI o surclrar~e nf untfOrm 
inten,;ity -q· per tm11 ar.,_ The depth 7,. 
fmm the tnp of th~ wall wh~>re the active 
car~l pr~-ssurc io lcto ts gt~cn by 
(a =•15 ~1/lt 2 a11d 1· ~una wc!g!Jt or the 
soil ,, q'" '" 
h '" \ --tan a 

' " 2<- \ 
' -lana 

' ' 
d. 

1c 
-lana 
r 

A <:<mtik~cr >hcct p1lc tkri~c' tl.s ,t;,h>hly 
~um 

a La«:ral fl'5151ill!CC of ;oil 

h. Scll-w.:i~ht 

~. ll1c <kad rrHm 
d Th~ anchor n1d 
Deflection nfa sheet ppile in a hmced ~ut 

a I ncr""""" from mp w bnrtnm 

b. Uecreases th:>m top to bottom 

~. h!LT~il';l,~ ]f()JIJ t\Jp an<] IJu:n <)C~T~liS~ 

J. [)ccn:.a».:> tium lop ami tbc11 m~n:a.;c, 

A <>.1mplllr~ >~!urdlcU nunnallv 
oomolidatcd clav is tested m a tnax1al t<'SI 

www.examrace.com



:9. 

undcc conschdakd untramccl conltti<m. 
The •·aluc o: pore prc,,•urc codiicJcnl at 
t:ulurc. A1• i< g!";cn by : .. \o, -change m 
oell pressure : ,.\rr - change in axta] 

slrcoo: .1u - corruop·mdmg change in pc·rc 
pre'"''e) 

• \11 -· -~"'"' , A, 
'.'\u ''..:r, 

c 
.~ '"· h. A, 

'..i.o, ..i.o, / 

' ,, -~O"j 
c A, 

'" ' .o, 

' ,, .\<T, 
d . . { 

'· ,\,., ,\,.,.,_, 
lhe wat"'" table at a lo~ation is at the 
ground mrface and tlte >atumtecl unit 
weig1t of the soil is 20 k:-;:m' If. due to 
hca')' procipilllti~n. tl1c wata lm·d '''~'to 
2m above tho grouncllm·el. the increase in 
the \ertical offectiv. •tro" at a point 2m 
below the ground surface will he 
cc ·lllkN-m' 

h. 20kN'm-
c. Ill kN:m·· 

d. ze-ro 

D. cr~ep 

Li~t II 

and <clo;t the 

1. Cons:ant effedi\e """'" "'ith change 
in volume of soil 

2. Di.,.hation of exce" pc·re "''~<,"" 
pr~OOJfC 

3. Occun< Wtthin" short p<.-'liml 

2('. 

3 ur 

' Compression ,,, rearrangement 
P"rtidcs 

A B c D 

' ' ' • 
" • ' ' ' ,. ' ' ' d . 4 3 ' Gtvcn !ha·. foe an onr " f 
SO!] lkpostL tbe prcsS!lic undor 
d~-:>o"l h"' bc~n lily 

P"'t " f25 k);·m 
onrhurdron 
-o. 

a. 75125 
b 50."75 

c. 125'75 

pr:swr~ " 

' 

" 
"' 

Li>t-11 diLll od'-"--1 tho 
using lhc cu<lcs gtvcn 

Ji,Lrihution Llu~ lo puirtlu;d i11 

'"''"~'"''"' :sotropic m~dium 
Sll"'' di•tribution due to point load in 
an •nisotruptc wtl medium 

C. mflucncc chart for srrcss diotrl'Jution in 
" mcl.a"~ular . .rea 

IJ. Influerce cha11 for•tress distribution in 
irregularly soaped areas 

L..r II 

' Stem Br~'fncr 

' N"'-"tnlrk 

'· Bou'"i::sq 

' Wosk~ga"rd 

A B f u 

" • ' ' ' b ' 4 ' ' ' ' ' d. ' 3 2 
ConSider 11e tOl\ow1ng condihons 
1 "l\lll-Lhinl of th~ rmdl lo•~ al "hid1 

total •ettlement i• ·2 mm or the 
permiS<ihlo total settlement other than 
llmm. 

2. SO~o of tho final luad whtch eauoc' '' 
sctllumt-'Ill C<tual to \•)0·0 of the ;hal\ 
<hmtck:r. 

3. l"o-thtrd o! lhc hnal Ioacl "h1clt 
cou'e' a Met ,ettlement of6mm. www.examrace.com



N 

4 50% of the final lood at "htch tolaJ 
<ettlement i< eqllal to 7 'i% of hnlh 
<ILam~t~r 

If an initial pile lead 1e~t i! m be 
performed on a test under reamed pde 
Then the sate load on pile shall he taken as 
h~Mt of 

" 0 1 and~ 

' I and 3 
d I and 4 

' :! und 4 
Given that 

'"" ~ 'latutal !iL'qucucv eli" i"oundatiou soil 
sy<tem 
I'~ coetrtctent of d"'tlc uniform 

comprc;"o" ..,r ooil. 
A- wntac\ ar~a pffou:ndatiou with wil. 
And m~ rna<' ofmachme plu' tbumiatil)f], 
natural frcqucnc~· or foundation soil 
sy>tem for ~naly sis of mach one f0undntirm 
Shall be determined hy Barken's method 
\:» u~in?, the e<Juation. 

.. " a. '"·- ~( ,-
m 

' m .. ~cE 
"' 

' '"· =~F: m 

d ,, 
Til~ g~ven 

feature! of 

' 

!J~ n; 
n: 

n: n,' 
n,' 

(:«tim~ f,.Jg<' 

"' 
Dnve Sh"" 

design 
soil 
'oi I 

25 

n: f): 
' n; 
d 

n;- n' 
u 

The static cone penetration test and a 
'tand~rd P""~tr.tlon t~st per performed on 
a soil nt a <oil at a ccrtai n depth Tho val uc 
of ~t:1ric c.one penetnlh<>n te't i~ and 
the:-.· va!ue i; 20. the soli met t 
depth L5 

a S"nd~ <ill 
b Cby->ilt mixture 

energy ts coof'\ed by rt!lati'e 
of cohesion and ndhc~ion 

possesses larger 
pressure than benzene and 
benzene i~ more volati I~ 

vapnr 
hence 

Bulk mmlulu< of "'ater is 3,00.000 
units and that of gas is I 5 units This 
indicRics that gil~ is 2fi,(I(JI) ~mcs m<'rc 
compressible than "ater 

Of the~~ statements 
• 1,2and.ln;cco=ct 
h 1.~ and 4 R<C COl \CCI 

c 2,3 and 4 arc correct 
d. 1.3and4at-econect 

27 Wh'toh tme uf the fnllm,ing ru.temenb " 
not correct'·" 

a A gauge al\\ays me:uur~s presSilre 
abrw<e the '>llltOutldiT\)\ atnoosphctic 
pressure 

b '\1 a poill! irtsode a tlu1d pre\sure ;, 
exerted equally in all directir>ns 

~ Typicnl nctual ''ar<ation trf presrure 
\\ith elevanon m the "tmo,phere is 
more adJabatic than i~ccht oual 

cl. \'a(.uum pr~,;;ure at a point r> ~]way> 
mcasLtt<Xi above absohnc '""' 
pressure 

Con;ider the follow111g smwment rel~ting 
11\ hydro.,rui o fme~s on mhm<:rg~d <urface www.examrace.com



L The pr~•.U« centre i• "I"'Y' bch' 
the ccntrui<l of Jny plan~ oubmcrgcd 
~urfacc llwl" no\ horimntal. 

2. 'Iota! force en a cun;ed sutface is the 
prothtc' l ~f th~ '""~r•ee fnrr.e ~nd th~ 
submerged a.ea. 

~- ·r he n1ag~itude of h;,·dm•tatio pno.sue 
d. • p•1Lieulm d"Jllh i.' • function <>f tl1« 
shape of the mrlfce 

4. The n'rt1cal cornpon~-nt of force on a 
bn<ly compldcly subm~'fgcd in a sta·.k 
roO~'fl'oir of fluid'" '-"t""l to lhc WCI§ht 
oft he JlULd <bplcccd b,- ihc bod'\. 

Of t\K;sC ;talcrncnts 
a_ 1. 2 and 3 ar< correct 

b. 2. 3 and 4 arc correct 

c. I. ~ :md •I a« correct 

d_ 1. 2 and 4 arc correct 
29. Consider ll1c followmg 'latcm~-nts rclati"lg 

~~ stability of floating and oubm~'fgcd 
bodio• 

00. 

_, 1 

L A subm:rge<l bo<i} ro in un.<lablc 
equil briLm if the contr< of g:ra·.-ity is 
bdov, the ccntr<: "I boo}anc~. 

2- A floating body i< in stahk "'luibhriLm 
if the centre of gra~·itl' is bek·w the 
centro_ 

.l. A submcrgo<l ~ode- tS m 
cqu!lobri<-rn if he centre 
~omcidcs w 11b the cc~lrc > • 

4. A float:ng [lmly<!j" 
cquil:bri1-rn if the I -
oOow lhc rnd cenlr 

I " 

"· 
b. 

,, 

" -3y:•· -~X 

" " " -" 
~¢ 

~X C)' 

d " - 9.v- " 
\totch Liot I (Pheromona) with Li•t ll 
Cqmtion' eoncopt involved) >nd select 
the oon·ect an"'"'~' u<ing the cedes ginn 
~dow the li>ts_ 

u~t r 

3:. 

:i of 10 
A. Foccc dcvdopO<l i:J, a pip~ bcncl 

B. Pilot static tube 
C. Fll>w through sruallor pa><age 

produces higher nlocity 

D. YUJ!c.d1uw 

1 .i•t 11 

1. Continuity cquahon 

2. E.m:rgy cquatic·n 
_, C\lomentnm equation 

4. C\lom~"lll oi"momC11lurr 

b 

d 

A l! 

2g 

J''-r' 
' ' 
'g 

' 2 

/l.iatch L!Sl-1 ( np1col occwrcnce) w1th 
Lut-!1 (Rd~vont llow oonJ1lion) and •de~-t 
tho corrcc. amwc:- using the codes g1vcn 
belo" the I~Sts: 

Llst I 
_'\_ Cavitation' 

R Srcparatwn 
C_ Stlgnation point 
D_ w.ke 
L"l II 
1 Ab•cncc o:"fluid .-olocity 

2. Fluid prcssuTc rc<lU<:c~ ll· \·apor 
pressure limit 

3. Blufnody in 1\ow 
4 Adv"'·'~ pressur~ gradi~nt in wideoning 

hnund,·ie< nf f1nw 

Cndes: 

A B c D 

' ' ' ; 

" ' ' ; 

" ' ' I 

d ' ' 
www.examrace.com



34. Con<id~< tlt~ fo \!-.>wing <C1km~n!; 

L \ elooitr potc"ntial i.< a "'alar quantitv 
dependent upon •pace an~ time_ 

2_ \·eloo!!)· pokntial prov1des a~ al!ernote 
m~ans of oxp<o<mng vdod) 

c·.>mponcnl<. 

3. Stream fimdwn is opplicab:c to two
dimcnswnal ~ISCl only. 

4_ l'a11iol dori,•>tive of "tre~rn fun~hon 

"ith resp~cl to anv d-redion gi-.es 
,-docity component in that direction_ 

(If the statement' 

''· L2 and J ...-c ~om;<,;\ 

b_ 13 and 4 are correct 

c. 1.2 and 4 are correct 

d. 2J and 4 arc C<>Trcct 

35 \il1ich oce of the fc·llowmg statements " 

36. 

not ~on·oot'' 

'" In fl-ee ..-orte>: tlow. streamlin.,; >re 
c•mccntric 8pmal; and tlo" 

C•Jntinuou,ly cirde-< the <·rigin 

b. In fi"c"<O v<•rtc~ flow, the flow velocity i;, 

in tan~cntial dircchon only Jml vonco 
invcrwlv as lhc dJslancc 1\-om the 
origin 

"- In a free vortex. flow ;, mtational 
tlte core end itTig>tion.al owa~· fi· 

d_ In a forced ,·ortex. t1ow 

that i>. fluid particles "''"''"l 
~ "'" I th ,,;, rna " ,,,,.,!,., 

L In a •ource. 
c1rcles. 

of 2-
flow of 

hmttmg cqutpO\mt 

38. 

39. 

B. F<oudo mlmbcr 

("_ Wehernumber 

D. \·lach number 

List II 
Gr,.·ity tbrce 

' SodOco cno<g} foroc 

3. Viscous fore<; 

' Ela.ticforce 

5. Shear force 

A " ' • ' 5 

" ' ' 3 
d. ' 

· m ptpcs 

a bullet in ai· 
Capilhy How 

1-'ooud< number 

' Rennie. nnmh"'· 

3. \\'cbcrnumbcr 

' '\tach number 

5. C'antauom numbor 

A B c D 

• ' 3 ' b. I 2 ) j 

5 2 3 4 j 

d 2 4 ' 

bM II\ 

\Y1tch one of the fiJllo" ing •tat~m~'lltg " 
nnl cmrcd0 

a. '\lod~l• are 
vertically to 

normall;.· di•torteJ 
eliminate effect of 

I{~~ nod, "uollko in mode in g. 

b Verticol di<tottion• at·e mod to 1·eduoe 

, the influence oflaminar sub layer. 1 ) anu 4 a1·e ~01",.,~1 

c. 2} and 4 are correct 

d. L2 and 4 arc correct 

\latd1 I.ist-1 with List-!1 and •elect the 
0011'0Ct an.wcr u•ing the code> givon 
below the lie~" 

List I 

A. Rcvnnlds numb~~ "' 

c. Di•lortion in modd" can b: climinakcl 
b\ usmg rc>ughncs. dcrn~'fllg lo d~8lroy 

di~cts of ReYnolds number. 

d. Ri,;cr moclcls mav be ;onvcniontlv 
di•tortod ~orimntafly to elimmate d1-e 
cffoct ofRoynold• number. 

W1i~h ono ofth~ f,-,llowine <latem,,.t, ;, 
not correct'! www.examrace.com



"· In the •lu<ly of fl..>w hd"<:<.'fl !Wt' li:<ed 
para[c! plates. th" llc>>,>, is asourncd two 
dtmcnsi~nal. 

b. In t1ow between parallel plates. if tile 
di<t>n<'~ hdw~~n th~ plat"" ·~d til~ 

,.;"""ity rertain" constant then tile 
pressJre grcdienl .s al•o ccnstmt 
provid~d thatthe floy. is •t=dy. 

c. \-elooity distribution for laminae flow 
between t"o par>llel plates >hows that 
veloC1l:V \'anes directl~ wrth P'""Lre 
gradient. 

d. In ca•c o:· !low b~twccn parallel plates. 
nrialton of ,]\car IS Jmcar 

Con,.dcr the loll•.>\\ 1ng stalcmcnk 
\. 11ow ;, ostot-li;hod in • l'it>< whon ~10 

boundary layer thickness iJ< equal to 
the radiu> of~'" pipe 

2. For t.rninar flow. the lfi:twn factor m 
Dorcv \\'ci>bach cquolwn '"""'"" 
invctwly as the Reynold' nurnb<."T. 

3. For turbulent how. the fnction f•d<.>r in 
Darcv \Vcisbach c<1ual!on vanes 
invcndy a• th~ •gu<u~ of Reynold• 
numkr. 

4. When the bound.•r) layer ;, rough 
friction (actor vcrie• with the relat 
roughnes; of the pipe. 

( )n these •tatomoots 
a. L2 ""d 3 arc correct 
b. 1.2 and 4 are correct 

co. 2.3 •ml 4 cil ~ 

L 

2. 

" no:rna.ly 
llow :n p:pc' .1l 

~:;:;';,,;'. ;,;,,;lvin~ p1pc 
method of a •ucocssi,·c 

bo<.C<oo ""d '" not a direct 

nclw<lrk mu•t '"tisfy tile 
momentum equation became the flo" 
in each ('ipo >ati>fi~, tl1~ hcdd k;; 
eqnation 

4. Principle of contitmiVi ;, satisfied. 
Of th~s~ st~tcm<nts 

" l.l and j are correct ,, 2,.'\ and 4 arc correct 

' l.'l ""d 4 aT~ ~nrrcd 
d. 1.2 and 4 are correct 

46. 

I of I~ 
\\Sich uno ofth~ follo,.,ing •!.atcmcnl• il 
nul correct'? 
a. W>ter hammer occu1·< in a situ>rion 

when~"''" is Ln<teadytlo'l' in a pip~ 
b Fall of preosur~ du~ to de"'·ea"~ 1n 

vdoc!l:}' rc,ult. m the phcnorncr"'n Gl. 
water hammer 

c. Propagation o:- htgh P'"""'" lhr·>Ugh 
d><lic mode• gi>.-c>< me l 

d. 

b 

hammor 

'.1, e ol lh~ "nJ of d 
fully clo•eJ 

:j;~do \'cl,,city 
~~ Wtlh dis lane: 

. .Fow in a ch~nnd 

.. ... V<locity Joe• not 

........ Froud<: numb;;r of 
"lcs; lhan I 

For a cm:ulor d'"nncll ''" ilh ru a.s the radiu; 
ofthe channel1 to he efficient 
a 'l'h• half ~Jbtendod angle ft the centre 

with ro•peot to the water l'";el mu>t be 
l 'i l" I' I 

b. D~>pth oftlov. must he J.8g rO 
c. Depth for ma':irnurn ,·cJocit~· mu.st be 

l.t2 r0 
d 'l11o holf subtOt\d~J angla at the contl·e 

with re•peot to the water bvel mu>t he 
911" 

l he ln,. nf ene1'H m a hydrauiLc Jump 
Ji>rrn~d m " redant,"':"' ehannd i• £tc'~n 
by (Symb,,), lmvc the .!~ud mconmgs) 

(\·, r )' 
ci .v.· · ·' 

4 " • 

b. M 
' ''Oil' -r) - . ' ' ' 

8,, .. 

d 

www.examrace.com



Wlu~h e>nc of lh~ follov.ing statomcn!~ is 
n(l! correct"' 

a Specific cncrm- i.\ Jl•c tmal ~nerm 
abe>ve !he tloDr 00' an open channel 

b For a given 'pecitk ener!JY, two de[dh> 
exist and th~;e are called alternate 
depth> 

~ Velocit,· of t1tm· " ~ntical at 
111ll$]mum spcciflc energy 

d Cntical velocitY occw o at Froudt 
numh~r I 

48 The ••ppks fo•mcd on the water sw·fa<X b\' 
dmrping a <1<1ne in "''"" channel inrl•cate 
the type ~f flu"- The flm>; "ill he sub 
crit•cal when 

~- The ripples "'e swept away 
de>wmt•eam 

l> The npplc1 travel side-ways only 

c Ripplel are nut funned 
d The ripple' move in up>tre~m ~nd 

do"nstn:arn dn cct•on:; 
4Q Wh•ch Q!le of the following patr~ of 

srtuatinno and Nil<:' r>f '"~tcr surface 
profile<'' not corre.:tty march~d' 

a Mild slope: flo"' o~cr free ow:r 
M, 

b Mild slope, tlow '"""'~''" oC" 
>luic~)!:•t~ 'v\1 

c Critical olope, flow '''"'" 
;luic-e g.ate C1 

d Cnllcal sl<>pe, 
tlowwcn (' 1 

Matcl• List-! (>uoface 
(llc>cripoon of 
correct 

' 

C<mv~x upward, 
hC>Iizontal at drs end, 
with dis 

asymptotic to 
depth incrcasin." 

~ Conve' dowr~>•·anL upsll~'>lrn 
a:;ymptotic to nonnal depth with depth 
decre.,ing in dl; dr mellon 

J Depth incrco<ing d('>wn<trcam ond 

"'""tin!; HI an ~ngle tu CDL, ~ ~'""" 
with"" rnflc~ion pO•nl 

; ' 

" 

8 of 1~ 
4_ Con~~~ upwards and dcp\lr <ncrcas,ng 

in flr>w direcrion, asymptNic ro 1\DL 
~~clio ~nd 

Code!!: 
A ll t D 

• ' ' ' b ' ' ' ' ' ' ' ' d ' \:latch Li>r ' with 
correct answer 
below the list' 

Ustl 

" c D 

• ' ' ' b ' ' ' 
' ' ' rl ; ' ' Which '""' "' '"' folio"'"!' " " <xmv~nt•onal ""' '" nonh lin~ " "U!V"}'ill!,!? 

A Dum~ level is set up with il> eyepiece 
vertically over a peg A The ~eight from 
tltc top uf ?Ci'- A tu the e~'llhc of the 
eyepiece is I 140m ~nd rhe reading on peg 
B rs, 0 70~ m_ The level ·'then ,;et up over 
p~g B. The b~ight c>f the ey·~piece ..t>o~e 
peg His 1 4')(1 m and the reJding on •\" 
2195 m The ditl'ercnce in lcvd hctween 
A ""dB i> 

" 2 91ltl, 

b J OJO m 

' o nom 
d 0 7M5 m 

" •• cro5~-secnon are-&s of .. 
~mhan~mcm at .l\1 m intc•vals ar~ 2tJ. 40. 
flfl_ 10 and til m' respectively. then the www.examrace.com



55. 

56. 

n. 

W>lum~ d' the cmb"r.k:ment on the b.sis of 
prirnordi:ll rule i; 
a_ 5300 m' ,, 83110 rn' 

9:100 "' ' c ,, <JMII\m' 

r:· h1 and h2 arc the 'hlf~T~"IICC8 in levels 
bclw~cn ground an<lthc format·.on lwclo, 
. .,.· i' Ll1~ 'k']>~ uf llo~ 'l"J·ing ,ido, •ntl 
·y is the d>Stancc bdwccn the cm ... -
soclions,th<.-11 tho primordial corr~ction for 
a level ,.chon would be 

n 

h. 

1m(;,, .. r,,) 

n 
Om(n, n,) 

n 

l.m(;,, -h,)' 

F tho beoring of o lino .\B is N 60 30" E 
and that of /<C ;, 122" of a closed llove~se 
AJ:l.CDfi. then tl1e me.,ure •lf the interio 
anglo 13 ;, 

a. 140'· 30 · 

b 12r oo· 
'Hl 

the otill 
:top) aml 2.5JO 

:inc of collimation ;,, 
P''"'' th<~• tl1o lou1i£ull:~l 

6c ;tafT o~ttion a~d 

'"""' will ho 

c. 150.~ m 

d. JJC\m 
Consider the following 'tat<ments 
reganlrng halanc ng ' fl·ave~·se: 
1. Euw Lhkl1', uodlouJ i; baooll u11 ti1~ 

princtplc that errors m hn~:lf 

m~aSJ!"etnenlli am proportional to .,fi 
a;d error; in angular mecsuroment• <re 

9 of 1 ~ 

imco~oly rmp~oli>'n.llto ,fi when'/" 
i< ~l~ lotl.eth ofthB liM<' 

2. Ao.:ordmg lo Bc·wdilch ·, rule 
corrcdiom lo :attl1!<k (or dep<rtUJc) of 
aon o1dc - iulal onu. iu laltludo (ot 
drcparturc) 

lrng:h "r th"t m'c 
penmcter <i thetr:l't<:"e 

The t·ansit rule is: 

:md 3 arc corr~ct 
the coordinate" of A are lOll '-' and 2011 
ond tl10;c ofC dl"C HO 0 dnd 2()•) l'. tlHon 

the length AC ;, 

a. 400.00 
b 282.85 

c. 14-1 'N 

d. 200.00 
W\ich one of the following instruments i< 
used in plano lllhle surveying for d1e 
measu""ements of hon7ot1tal and ve11ical 
di,tanoe' directly'' 

a. Plain a!idade 
b. Tcbci>picah~ad~ 

c Taoheo meter 
d Clino meter 
The dollc..:t!<.>n ,.nglc hctwccn the ltmgcnt' 
dn"'n at the end' ofo tr:moiLion curcc" 
r. The radiuo of the curve at the ~,d ;, 
40Jm. What i• th< lcrgth of lhc uanS!hon 
CUC\"C? 

a. 60.00 m 
b '177-tm 
c. L!O.Oll m 
d 1511 00 m 

A tramiti.-m <'1 n•e ;, "'£Jlli1'erl '(~·; o'in'nbr 
cu:ve of 200 m rcdiu•. the g:~ugc being I 
5cm. The b·a~sition i> to be deigned for a www.examrace.com



wloe!l} •uch that no lak-ral PT""urc is 
imposed on th~ Uils ami th,c rate of 9ain_of 
""hal acccl<.-ratton tS _,() cm's- lhu 
TO<tuin;d lcn~lh of lTan,itic•n curve "ill 
1\·0Tk out to I-.e 
a_ 460 m 
h_ 46 m 

c. 4.6 m 

d_ 046m 

Which of the folkwing elemonl< 
stmplc cun:c arc correctly matched? 

of a 

1. 

2_ Apex distanco _ 

3. LcTtg:h of 

4_ Mid-ordinate 

' .. l?tanl 

' 2Rsin_:_ 

' long chord 

. ' Jl ve:-sm-

' G is the radius and A is the deflecti•)n 
anglo) 

Sd~cl tho c<>rred ars"cr ming th~ codes 
gl\ ~'11 bdo" . 

Codo . .: , I and 3 

b. 2"nd 4 
c I "nd 2 

' 1 and -I 

A p<rrrbohc 
<:<lnn~cting a -c 0. 7 
grade. The ch•m ·, .•. "."." 
••• m 

of 
The 

ate triangulation stations anJ S is 
. "t~llite <tMion tiw ll The h1<<'> >nel"' >I 

B is g-·ven by c (1-- f-1
1 

- jJ, whore 

p, = SAP.fl, ~- SCB •nl 0 ASC 

The posifwn of S io 

a. To the !dl ofB 
b_ 'Jotherightc-fll 

"' Ed"o"n ,\C "nd B 
d_ Echm<l B 

M_ .• 

6"i_ 

I \I HI Ill 
Ccn<i<k-r the follo"'ing ;laWmcnl; 
aooociotc<l \nth triangulation SJn·cy 

In tr-angulaton sun.-ey unk110"'n 
dil<tances between statinns are 
~~''''"nine.c 
rehtion.,_ 

2 The t-iangulation station at "hich 
"'lnmmnical '~'""' •liun> "'" '""00 fm 

''""""' L::;;;~~:~::~ 3. In lcrtal}· I 
the sidos is in 

4. Tho length of the 
triangulation i• 8 

a. l~~r:td2arc 

b ·' and 4 ano 

"' 

follo\\ing is the 
fot· angles of 

1_ [~,·ding' 

mual meaning•) 

d. 

( ' "") Rsinl" 

,(' .. ~,m~)~d ~2'< . ,,. (H'<') stn 

,(' -~2m~)~d ----;; ·(w) 
2 1?>inl'" 

!d,tch L"l I witb LRt ll ""'I •eke· the 
co:rccl aosW'IT W<ing the C'-"k' g!\'Cil 

bel<"' the l101i;. 
Li>l I 

Doclination of tho •un i• 

A. Zcco ami k-'11ds to chaa_g~ !inm vc to 

B. Ze:-o and tends to chang~ b·om ', .• In -
, .. 

C. •21"1T 

D. -2'3-'lT 
List II 

1. AI The llrst poi."! I ofLibr" 

2. .\1 the ri<>t poi~t o:· Am""' 
_, At winter mlstice 

4. Alsurr_rn~--r sol>ticc 

' 
A 

' 
B D 

' www.examrace.com



69. 

'0. 

,, 

''· 3 ' ' ; 

c ' ' .3 ' d. ' 2 ' 3 
A star culmmatc; in !.~'IIilh wh~'II 

' 1!- 9 

b_ s ' (J 

c !i··fi 

d. O~(J 

F aIL A and ;,' "rea the alti:ude, hour 
311gle. onmuth and dedmal!on of a 
circumpolar <laO' at it< elon~ati.>n 1n 

litiludc )-. thon whtch one of the 
fol1n1>ing relations "ould hold g·>nd'' 

cos f-1 
tan l 

' tan •' 

,, sma 
<in.< 

sm ,)· 

sin A· ~"'" c 

"'" ;_ 

" All tte above U1al is (a)_ (h) and I~) 
\i'h~n lh l~htudc I> 56°16' N olnd 
dcc!nation ;, 70' 30'S. the l~·m!h <li.tancc 
at the uppcT culmmatwn <Jf the "tar "ill k 
a. T:r· 45 

[,_ 73' 3(1 

c. 35"00 
d. ',otdete~minablefromthegi· 

F the paralb< diffe~ence b 
and bottom of a tree is me 

allenl:lh ofoame,.., 
hci_ghl of exposure ;taliun abm·c 

L. A._-,d h height of ground above 
"\ISL the scat~ of ,-cnic"l phologuph " 
~!\-~'11 hy 

"· ' ,,_ ~ r. if 
b. :r., o{!(Jf h) 

•• '-'.- ~ri··.r t, I 

d.;'!. f(IT·nl 

I I of Ill 
74. A .. ertion (A): Tl-.c hondmg morr.~nt on ' 

~cctwn is rnaXirnJm "'here lhc shearing 
for<:c chan~c' <ign. 

7(•. 

Roa•nn (R): In a oontinnnJ' eurve of 
h~~~iM~ moment the I"' in- of mm h<':tldine 
moment where it change• •ign. " called 
the pomt oontra tlexure_ 

a Bo~1 A <~ml R di~ l!"~ oml R " Lho 
correct e;,:rlanatior of-\ 

h. Both A an([ R arc lruc hut • 

' A•!Wrtion (A): 
lixcd Jnd lhc 

\ 

end remain< 
~ml Uu~' uut 

fixed e-nd must 
end. the! is. the 

" area t>tal kmlmg 
iiagram about th~ hingGd Gnd 

must be equal to lcro. 
a Both A and R are true and R ;, the 

con·ect ""Tlanatior of-\ 
h. Both -~ and R are b1.1o but R i• not • 

correct exl'lanatior of-\ 
c. A 10 true but R is f,olsc 
d .-'.." lal•e lmt R'" ~1.1e 
·'-'"'rliuu (A): In ""'~ of >a-,o.k ~10 
pmitiun cJ tl1c ""lor table is of !;real 
practioal impcrtance in tl1e determinltion 
of bearing caplc!t:' of a fn•)ting on sand_ 
Ron'Jon (R): Tho unit w~ighb of m<Mt 
.and,. whcth~'T drv. moist or <atu,·atc<L lie 
wilhin a narro" ra~gc of valuos. 
a. Uoth A and R a~ ln!c and !{ '" the 

~on·ect exrb"'tior of :1. 

b Both A and R are lrue but R is not a 
correct exT lanotior of -\ 

c. A 1s true but R is f•lsc 
d A ;, fol•c l>ut R ;, tm~ 

A••ertion (.\)' The rat-o of opentina 
frequ~~cy nf tn<chine ·I and natural 
froque)cy of foundation snit s;.·stem J;,, 
>hould he .oithor lc" than :1.5 m· rno1·c than 
1 5_ 

www.examrace.com



,,, 

BO. 

fu>aoon IRI: The lugh ampliw.Jc ca'-"100 
during rcson~nc.;: tf ~ t\} Wotlld damag-e 

rhe dehcate pa.rtl. of the mochine_ 

n Hoth 1\ and R nr~ true nnd f.:. '' the 
curr~ct expbna1lon t>f A 

b !3oth A ""d R aEt: true but R " not " 
carrecr "xplanonon t>f A 

c A is true but R is lill<e 

d A is false hut R ts 1rue 

Ass~rtion (A): 1., pipe tlow. the 11pper 
criln::il Reynolds numOO " nut wdl 
defoned 

Ro>:lson fR): flow change' hom ''""''''"" 
to full luth"knce dcpcndmg upon tlw 
exrema I disturb~n~e 

~ Roth A and R ~rc true and R '' the 
cor,...ct explnnrrtion of A 

b Hoth A. and R ~rc tn>C bm R io not ~ 
correct explanation of A 

~ 1\ 1s tm~ but R os false 

r! A IS fa he but R to; rruc 

A8~~rHon (A): I"" of head at a 1urkkn 
e~p;lMion '" n prpe 11 !!"remer thM thnt nt a 
sudden contraction 

Reawn (R): fkm in n sudden expan;;ion 
m a ptpe is greater Th:m that at a 
contract\ on 

~- !3CJth A ;UJ<) R a<~ tru• and 

b 

canal " 
~on hoi 

re~ulat1ng g•t~ •s 
·h a muvem~nt ~""~" 

·oo ,w 11~ h~vdm~ 

1 1 IIC~at"·<:>tlr[\C11a\~lmg 

ofth~ gate. 

1\n~ <udden chnn~~- on the 

'rn"'"'"; g~tt<> po.<ition sud<lenl~ 
change:, th~ <111cha1~~ both upstr~~no Wid 
<k•w11w"~m r>f the ;•ak n.,, '"dd~n 
change m dischnrge gives m;e w <ndden 
chang"' m water elev•t'"'"' bmh llfl'lream 
anJ du,.mlrcam uf \h..: ~ate a11d J~,·dup> 
'"tim form ofnn unstendy. mp1dly V8J;>'Ill£ 

flmv ""hich pmpagar"" in the fnrm nf " 
surge wave mo\lng on ~ltlH:r side of tl!o 

•. , 

IJ of I~ 

a Botb A and R arc tn•C and R '" tbe 
cnrra:• c~pla,•tinn <Jf' A 

h Roth A and R a•~ lluc but ll. '' 1101 a 
cnrr;,ct ""plonormn nf A 

c A i< tnt~ hut R '' fol<c 

d. A is false but R'" true 

A$•ertioo (A)' II' the plan-o tabk stalwn 'l' 
hco qn the- !'-'~"-1 ~.rclc pa,,crng rhmugh Jk 

f;lotions A. B nnd C. then'"'."~: 
·p· can be det;ermme b;· 
problem 

(R): 

and R '" tho 

/R): Secondary of celestial 
~-qual a• ar~ l.u<lwtt ;a:, dedmatton ~Jfd.:>. 

a llo~t A and R are nue and R " the 
correct ~~planaJmn of A 

b. !3oth A and RaTe ltu~ bC~l R" nut a 
correct explananon of A 

~ A ;, lru~ but R'" fals" 

J. A;, fube but R'" tru• 
,\ hront AB 0< hm~d ot ·A- ~nrl 1< 

<uppmt~d -::m roll~" at ·a· 11 cam"" two 
loads p1 and p, as ~ho1•n 111 th~ llgutc: 

·~'"'' 

·rhc rc"<1C1Jons at "A- ~"<1 f-1 w•ll br 
respective!:. 
a 1000 o ~ and f>M r, 7 N 

b V<lOIJ ~and 10011 I) N 

c· l-114J~amJ6M67;-.. 

U. 1414.2}." and 1000.01' 

The sectmn m(}dulm of the <tructure 

<hown mtlw fog%;" -"•vuu h 

www.examrace.com



>--· • -'----1 1--"- I 
" 

---- + t 
I 

bd' aH' 
' --·--,, ,. 

' 
od" "' 6 6 

~<!' "w 
' ' 6 "" 
d 

hd' uH' -----w ,, 
X,'\ The ~'JlHhbrium e>C twu equal furccs !' 

acting m 60° between then is possible if a 

furw of r•.fj ;, appli~d at ~n ~n:!'l• ur 

"' 

"' 

a 30" 
b 120' 

c l'\0" 

d 210' 

A ladder of w~sght ·w· n"l' 
smootil ,-enicn! wall and rests 
h'mzontal !!JDLtnd_ The 
fl icti<Jn b~tw•<m the ladd~r 
isl!2~ ifaman 
m the tnp of the 
m~xirnwm iw:hflalivu 

'"""" ri<in~ vcnically with 
of•\.9 m/,·, relea;,eo; a ball 

~~:::•~:,!:;•:•!,,::·~:~ ha' been let the wcate't he1gln 
'""'ched by th~ b~Tl will ,, 

a. 93 m 
h 147nl 

c l'!t m 

d 24'm 
88 A partick HWH' !11 a stralghl lmu It!< 

po~mon 1S ddinr.d by the ~quatwn 

x-(,;- 1' whew'( i1 m soconds and.,-

00 

I _i of I g 

"m met..r> !'he maximum veloCltv of the 
pnrtide durinB it; motion will he 

a 12 ml' 
b 6 m/s 

c 24 mts 
d 48 mis 

Giv•n that feu a poutid~ the initial v~locity 
'-I 'u' , the angle of projection to the 
hor11.nnlal isa and ' and 
oomdinate,; of ~ pnim nn rlt 
match L><t-1 With Li<r-11 

oorrwt answc1 UMll)l 
bdo"' the lists 

I - ~' -
v-xtRna --? -·- (111an'r7) , 2 II, 

Cod"": 

·' B c D 

' ' ; ' h ' ' ' ' ' ' ' d. ' I ; ' A bull~t (A) ,,. 
ma~-1 m is tired 

hnrinllllall~ v,ith a vclnciry 'v' ""to the 
side PQ at R of a ~quare panel such rhnt 
PR ~ d. the p~nel hing•d a! S, has a mass 
:-.1 "-'ld ii e1r oL:c D " D a~ sh,m·n Lrt Ute 
fi>,~tre Th~ an>,'>.1lar velocity 'm'of the 
panel (B) immediately Rli:erthc hullet ;, 1n 

bedded in the paneL ~i•en by 
Hi-

i ""~ • 
_,_,1 " • 

R M 
m 

® 
® 

www.examrace.com



'IJ' .>JD'\ mv~MI-:;fll · tml whore.' ~--1 "· ,~; ', 12, 

/ m'J \ 
h_ m1•d-M --! 

\ 2 ) 

( ,,{) ', 
(M -1'1)1-

, ' 
.' -~fll' \ 

--I" ' 6 ' 

91. In dcalmg "'th the c''llis.on of :las:rc 
bod>"' one uses 

93 

L P:riu~ipb uf~uii><Ot>Jliou ufmum~'l>l>. 

) liBfiriti~n r>f c'nefficie~l of I'C'titnlio" 

3. Principle of conservation "f m~ogv. 
F two d"tic boJies of masses m1 and rn, 
moving along the '"me 1 ne of acti,ln 
oollicle with each other <uoh th>t the 

vcloc!lic• before impact 1 Ut. "'· ) change to 
(;·1 ,.,) rospcch\·dy. then the final 
'de<CI!i~' "" <kl-ormtncd using 

" L2 and J 

b. 1 and 3 
c 1 and 2 

" 2 and_;; 

T"u pd!hdo ol Ill<M ) 
SLmplc harmomc 
<.>ScillatiO!ls i_~ II 
l'c!Oc!ty is ()Q 

vrhmli<m "ill be 

"· 9.0 em 
b. 60cm 

<ph.,-e, of equal 
in the same diroctin< w th 
in the ratio 2: I ha\·e an 

Aflc1 tl1c iml'oct._ they wiil 

in the ,arne dir~,·tior. with the 
oamc Ydocity ratw 

b. Eave a vclocll}" ntio of 1:2 
~>. Move tn oppo"te dtrections wtth a 

,·elocity 13tio of I o2 

d. l\fow in the "'m~ ,ijrodion with a 
Ydo~-ity ratio \:2 

94. :vb!<:h Lto\·1 ((.JII<Inh\Jcs) W!lh L!.SI·!l 
C'ixp-o""""" 1\>r ·' ng1<l body wrth m.so 
moment .,r mcrti' 1: fl,w anl « being the 

96. 

91. 

14<if li\ 
di;pbc<:rmnt, •ngular wk•"il:} and aniJUlllr 
accclcmlwn rcspc.;ti,·dy ) ar.d s:lccl the 
co:rcd answer lh<ing the cmlos grwn 
hdol'< th~ ].,!>: 

u.t 1 
A. Rotationalmomentf\11) 

B. \·lomcnlum 
C. hinetic enorg\' 

D. Wurk <lone 

List II 

' '"' 2. .ll a 

3. '" ' 0.5l!r..' 

Codes: 

" 
b 

' I 
* 

c 

' ' ' ' 

D 

3 

3 

2 
2 

~"ical ball ofvolume 20m' is placeJ 
et" a cet"tain liquid whet·ein the h>ll ;, 

suhjec:ed to a unifonn hycrostatic pressure 
of200 \lPa If the material of the hall ha. 
a hulk modulu• of d.,tioity ·>f 2.5 10' 
MPa and a poison's ratio of0.30. thor due 
to the hydro.•tatic pressure. the \"olume of 
the ban wm d.ange b;.· 
a. 11.1:1111~ m·' 

h. O.CI44m·' 
c (1.1:160m' 

d. O.C48 m' 

,\ •ted rod of cncular s~dion tap= !Tom 
2 em di"ml'lcr to lcrn ,Jiornl'lcr o~~r ' 
lcogth of 50. em. If the moduiu, of ' . cbstictly ,,fthc rrllicrHOI" 2 10 kg,cm-
thon U1c ir.crco"c m l<mgth umk-r" pull ul" 
30JO k_g will ho 

OJ 
" -em 

'" 
b. 

30 
-em 
" 
~(K) 

' 
__ ,m 

" 
" 75•} ern 

Fol" ilie svstem of sp·in£" shown ir the 
figur ~. u,~ cyui\ "ltml '1" ;,. g >tiflno>S ;, 

www.examrace.com



·-•·"'"''"' ,..,.,~ 

~-
j, 

a 58 kN/rn 
b. 62 ~N/m 

' 7R kN/m 

d. 90 kN/m 
In a hm suhject•rl tn a~ial tensinn. if th~ 
normal '<lre'< on a ,;e;:tinn 1-L 
pcqJcudicular Ill itl a~11 ;, o-. tl"·u the 

norrn~l >Ires> rT, ''" an incline(! 'eCW'n 
2-2. m~king ~n angle 8 ,.-;rn the ~ecti1:>n 

1-1. will he 

a. cr, =uco~fJ 

b 

G 
a--

" oos I) 

d. u, ~a sin' IJ 

Which ""e nf the IOllowing rliag.mm< 

c"'rcctl) "'""''"'"!.>; Ll11: Rankine ur ~~
ma'<imum stress !henry of failure? 

f"• 

. s··. M lo-- - - -'!...... 
' ., •• 

0 ~ ., 

~·--· 

"" 
;c hm;e diagmm 

h. Load1ng diagram 

C. fllnicufnr pnfygon 

d. Polar diagmm 

I~ r,f 18 

!01. A otmpl~-supportcd OCam 
c~rriors lORds 

I 02. 

bc<i!ll will 

" )•~ 
- '"" 

"~ . ' ,.., "m ... 
~ .. , 
·~ ' " - . '" " 
"''~ 

' UD 

A camii~>cr beam '-'f '1"11' L ~arric' a 
wnrentrated load ·\V nt the free and. If the 
width I; nt" the heam ;, ccm-<tant thmughout 

th~ >pWL Utctt for Ute beam tz> h~'~ 

unironn stren~lh, the depth ·d m the free 
end >hould he 

b. 

' 
J. 

6WI. 

b! 
.>WJ 
--
N 
"w1 I-' . 

v l!f 
I61H ,_ 

v b! 
1 OJ. CC'nsuler tk following ;tatcments: 

I he: lhwr;.- <Jf >impl~ bend in~ a»umc; that 

l. Th~ rn"lurial c>f th~ b~am " 
hom<'gm-.c--ou>-- isotropic and obeys 
Hooke·, l~w. 

2. Plane sec1ions of the l:>eam remain 
pi""" after hending www.examrace.com



] Elich crcss-scct•Oll of the beam is 
s~ mmenic ~bout the looding plane 

4 Voung-\ moduli ~rc the \amc for 
tension and compres5ion 

Ofthe!e nmements 
a I and 2 are correCT 

b \.] and 4 arc correct 

c 2.} and 4 a•e "'"rect 
d l.:C,} an~ 4 are currect 

10·> In a simply·•upp<-'Tt~d be•m showtl m th• 
figure. 1f dimensions ae and ab are 
doubled, then the hcndin!! moment and the 
shear force at ·c' will be such that 

11)5 

c"'lm 

~IIJ,IIII~ . ' . 
a Both sr and BM are double 

b Sfi•halfandi3Misdooble 

c Sl'isdoubleandB'\Iishalf 

d SFisdoubleandH\1i~fourtime~ 

•\ rcctaogulnr l1cam 10 em wide.. " 
subJ~cted to a maxtmum sllear force of 
COOOO :--. tile curre•ponding maxnnum 
shC!llr >rrcss beinl' 3 '>.'mm' The dcptl1 o 
the beam is 

• 25 em 

b 22cm 

' 1667cm 

' 30cm 

106 Mat~h li>i-l 
(Expressions 
l}"Jl"' r>f hcnm:; 
luad "W") 

m a iixed beam 

ddle~-titm m 

•:·~:·::dbcam subJ<XI 
''' load 

a simply
h> UL!ililrml'\' 

Ccnt•~l dctlcnirm m ~ <implv
<uppotled hean1 <uhject r0 
concentrated lnad at mtd-span 

D Defiecticm at fr"" end Df a cantilever 
~ub_iecr lu wncentrated h.xul at free and 

l.i~t II 

wl' 
3/;'/ 

107 

II• ot' , 8 

' 
WI' 

4SU 

; 5Wt 
---
3841:1 

' 
WI' 

---
J84U 

Cod.,;, 

A B 

' 4 " ·' 
b. ' 4 

' ' 
., 

d 4 

mm 

lh~ fu\luwm)l 'la\101nent>. <ibL>ul 
flo;doodbcams 

1. A flltclled !.>cam has a comp<lStlc 
sectiOn made of two or more mntenals 
joined together in such a manner that 
they bchav~ a:. a unit pt~oe and ~:adt 

matenal be11ds le> the same radius of 
curvature 

2 ·n,~ total moment of resistance af a 
t1etched heam is equal In the rum of 
tlw rnotne118 of 1 ~'i"tancc ur indi vid!!~l 
sect• on~ 

J flitched beams are used when " be•m 
of one mrucoial 1f l>Scd alone. v.oold 
reqnit• a l•rge em"- 'ecti(lll•l .rea 

Of these f<!atcmcnt~ 

" b 

' 

1,2 and _l arc correct 

I and 2 arc COffl'CI 

I ""d J ~re vurret:l 

d. 2 and) we cun-ert 

109. \.latch li,l·l !Euler IL'dd rurmul~c lOr 
di!Tt,nmt e~;d '~'u"inlb) with List·ll 
( wnditlono 0f end rc<rrai n\J •nd selca the 
L(lrrect an<w~r us.ng the cnde' g•ven 
bdnw th~ li<l>. 

li•t I 

A b' f:l 
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" 
:r'U 
4!.' 

c :r·n 
L' 

D 
21r'U 
---

f_' 
U~lll 

I I'm en®d "1 both •mlli 

' Ft~~d ~t on• •nd aud pnmed at the 
otheT end 

J Ft'-"ti at buth t-'Tlll> 

4 Ft~cd ~~ '~'" ~1td and lfc~ ~~ th~ OJlhc1 
end 

A " ' D 

' ' ' ' I 
b 3 ,, ' 
' 3 ,, 

' d ' 3 l 
II 0 In order thm ten~lon i; nm dEveloped. the 

lmd I me must fal! w1thm the care ~f the 
co<.>.,;-~c<:tiun fhc "loapc" e>f the core u1 
respect of a rectangular 6emoon, an 1-
sect•nn ond " cTrc\llar <ectinn will be 

II:::: 

reopeclwely 
a A square. a rhnmhm and a cm,le 
h A rhnmhu,, a rhnmhu., a11d 

c A square. a 
d 1\ Clrde_ 

Tile m!luence I· n 
twn-hmged parabolic 
nse h Will 

memhff BC of the truSll 
m the g1ven ftgllle ts 

a 5uensok 
b Zero 
c ~ 88 L compre;;JVe 

J St. cc'II!pre";we 

113 
1r or :B 

In respe<'l of Ill<' beam and the g1vcn 
loodi11g shown in the ftgo~. match List- I 
(Spm; fixed,enJ momem>) "ith L!Sl·ll 
{>~lue;; I and select lhe corre,;t an~wer 
'""'g tl1c cr>d~a g1vcn hd()w !he loots 

l..i!ft I 

' .t-1 ,,.,,,- -M,. ' 
" AI o :, ~-M ,., 

' AI ... " 

" M, . .,. 

' c D 

' ' 
,, 

" ' • ·' 

' l ' ' d ., 
' ' In e>rd<.~ 10 produ~o a maxrmurn shearing 

stn'sr. of 75 MN/m' 1n th• matennl of n 
hollm• ctrrttlar shaft of 25 em miter 
dtaonclu a11d I 7 5 em msr<k tiJWllClCT, tl>e 
wrqu~ thaT should he ~ppl1"<i t<J th~ sh.Tit is 

" ll'/4''-111 
b 174'/kKm 

~ 174.9~i\-m 

d J49 7 kl\."' 

115 Stro.Lm onerg\' m a m•mber" 
a D1rectly propornonal to stram 
h IJ1rectly pmporri•mnl to:> change< m 

~trlliiJ 

~. A ftmcnon of strum,; ~s ~>.ell as stresses 
d ,\ fomcll<m of lood> only 

I I'' C nnoirkr rlw following ~1alcon<'nls 

·n,c ddlectoon of a dosed h~ILcal 
srnng due to an ax1allom!" inv,-sely 
proportKmal to the mOOuh.,; l'f ngid1tv 
of tloe ,;pnug ma1e11al 

2 The snf'fhes; L•f a doseJ hehcal spnng 
w1U1 a>:.w.! load is dutttlv propott,c•nal 
to the m"riula< of ngirhty nfthe <pnng 
materia! 

www.examrace.com
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'" 

3 TI1~ 1UlliJcss or a closed hd1cal sp1in.« 
wit~ axial load increa~es "it~ increa:;e 
in th~ radiu' or tlJ~ "Pring. 

Ofthe~e ~tatements 

' I alone i< correct 

b I and 2 or~ corrcc1 

' I and 3 arc concct 

d 2 and _"\ are correct 

Wh1ch of the fulluwing statem""ts 
regarding thin cylindncal shells '" correct0 

If 1bc rhicknc~s nf rhc w~ll of Jhc 'hdl 
is less !han l;'i iJ to li 15 of diameter of 
the shell. then 11 i< treated a_, a tilm 
shell. 

2 It is aswmed that the normal streS« 
(tcn<ilc o; coonpreS><ivc) is unifmmly 
di;tributed through th~ tbickne,; of the 
Vvall 

3 TI1e intemily of loogitudinal rue" is 
one -l1alr or the nJtcns,tv ol' the hoop 

'''""" Sdcr.t the corr<X't an:;wcr uS<ng the c[l([c:; 
g1ven belcror 

• 1.1 Jnd ; 

b 1 ~nu ~ 

' 1 and J 

' I "nd J 

~;;;:~,, +0,. )- 80 

c. M,, 

d M !i< 

- 0 5U (81, - J(lc) -XII 

"'-02SM((I,, +20, )-•IG 

-nzsN(280 >8c) ~o 

Et conmn< 

119 ll1c IGII11wing >!cps arc im-olvcd Lll 
dcrcrminin£ the rc~eti(ll1 'R' (')f the beam 

shown in the tigw-., u""!l mnmem 
Ui>!libulionmethW. 

120 

' 
w 

~'====--~,-===:;f· 
• 

Writing down the equation for Sr>.i at 
D and «4uJ\Jng toM'"· 

2 1 I'EMatA 
011Ciil!i 

" J A<ldmg rhe valu~ 

•::B:,:• ;;,::::d 'I he 

a 1.l.lmll 

b. 

b""m with overhang' 
I. 111~ iulluem;e llu~ 

1 1 HI rc;p~cl of a Sl'f-1ion 
rhe right of the supp<'m: -,\·"Will be 

'" _ _,' r=---.....-~--

"' 
"""'ZJ -0.25 

~~---·~!---
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