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I GATE- 20117 I utJ 

I CIVIL ENGINEERING 
~------~~----~----~ 

I. 

2 

3 

5, 

ONE MARKS QUESTIONS 

An axially loaded bar ls subJ~Cted to a 
normal stress or 173 M P!L 11te shear stress 
in ~te bar is 
a. 75 Ml':l 
b. 86.5 MPn 
c. HlO MPa 
d. 122.3 tPn 
A .steel column, pinned at both end,, has n 
buckling load of 2\l() kN. If the column IS 
restrained against lateral mo,·emenl ru its 
mid-height i~ buckling load will be 
:L 200kN 
b. :!8311N 
c 4{)() kN 
d. 8tkt kN 
For an isotropic 111atetial. the relauon.~hip 
between lhe Yotmg·s modulus (Ill. shear 
modulus (G)and Poisson's tntio {f-!)ls 
sn·ea ~)' 

a, (1 - " 
2(l + f1) 

G 
b. E ) 2{1+ ,ll 

c. 0 
(1 + 2,u) 

d. Ci - g 
2(1-Jl) 

The stif1\1ess coel]icient k~ indicales 
a fo1·ce at 1 due to a unil deformation atj 
b deformation alj due 10 a uni1 rorce at i 
c. defomtarion att due to a unit force al j 
d. force al J due to a unit dcformauon al 1 

/\ cln)' soil sample IS tesled on a lnaxial 
appnrntus iu consolidated- drnmed 
conditions at n cell pressure or liW>kNfn? 
What 11111 IX> ibe pore water pressure at o 
deviator Stress M 40kN/m2<' 
a, OkNfm~ 
b. lOkN/m~ 
t. 4HkN/m1 

d. 6HkNfm! 

7 

It 

10. 

The nmnber of blows obsef\•e(! on a 
Standard Penetrallon Test tSPT) for 
di ffere111 penetrnuon depths are given a.< 
follows : 
Pcnctraiiun Hf sam1•Jcr 
0-t50mm. 
150- 3POmm 
J00- 450mm 
The observed N 1 nluels 

a ~ 

b 14 
c. IR 
d 24 

Nwubcr uf hlll ¥~1 !i 

(j 

to 

The \'el11cal stress at some depth belo\\ the 
comer of a 2m " Jm rectangular fooling 
due 10 a certain load intensit1 is tOO 
kNini. What will be lhe verticoi stress in 
kN/m1 below the cenlre of a 4m • f>m 
redru,gular footing Ill !he same deplh and 
srune load lnlllllSity't 
a, 25 
b 100 
c, 200 
d ~l)(l 

The pr~sence or hordness "' exces-s or 
permissible limit couses 
a. cardlo \'asculnr problems 
b s~ in (liseolournlion 
c. calcium defiCJenC)• 
d. increased laundJy '"-'Penses 
11te dispersion or poflutanls in atmosphere 
Is nmxunun1 when 
a. em•nonmeotal lapse rate JS grealer than 

adiabatic lapse rate 
b. cn,·ironn;tenlru lapse rate is less !han 

adiabmic lapse rnte 
c. environmental lup~e rule is equal lo 

admbaric laps~ rate 
d. maxinuun moxmg dep1h IS equal to 

The alkalmity and ~1e hardness 9f a water 
sample are 250 mg// and 350 mg/1 a~ 
CaCO~, respecth-el) , The water has 
a 35tJ mg// cMbonatc hardness and .t.ero 

non~arbonale hardness 
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b 250 m~/ = bortnte h~rdnc.- nnd 1.ero 
non-eorbonate hardness 

c. 25(1 mfl/1 carbonate hfinlm:s$ and ~50 
ottg// nOn·CllrMrulle harJncs~ 

d. 250 mg/1 c:.1fbonatc hardness and 100 
tng/ I onn-ca.rbon.1te lmrdocss 

I I 111~: .:OIU!Umpti' o USQ of water tor ~ <!tOp 
during a ~rtieular sillge of ~·<lh ill l l) 
mmi<lay. 'l1telt1BXimum depth of avnllobi.e 
11 at<.'r in Ute root ZCJnc is 60 mm. Irrigation 
is re<1uir.:d wb.:n the amount nf nvuiloblc 
11 ater i~ 50°·u of the mroKir~••m av.,il• l>ll:" 
water ln U1e roc.>t t lln<!. Frc:queuL'Y o.f 
Irrigation should b~ 
a. JO<iays 
1>. IS dn~'S 

.:. 20 dny• 
tL 25 clay~ 

1'2. A, pllf the Locey' • m ethod for design of 
.. uuvial ohnnnel•. ident•fy th" ·nu rs 
sta·temenl from Ute following: 
11. Wetted perimeter illet'Coscs 11 iUt lUI 

incc'C.l..~c in dcs i_gn dischatg11. 
h. JI,-dr•ulic r:uliu, in~t'CttAT;ic \1 ith .111 

in~c:~e m • ih 1:1cror 
c:. Wettc;<l perimeu:, decreasc:s with •11 

incrc~o h1 dcsi.gn dbJ.ch:srgc~ 

d. W<ttad penmeter i11crease~ 11 ith ~~~ 
incre ase- in s i It factor. 

13, Dle t QnsistUflcy and 11o w rc~istnnee of 
bilum<m can be dei~Jrmined rrom which or 
lhe l'ollow lng7 

IT. D~o.llility '""' 
b. Penetrallon te~l 
c. Sot1enlng point lest 
<L V~cosily 1~1 

1 ~. If • l\Vu·l~n" Nntionall-lig.hw•y and ntwo­
i•ue< S IDle lfigll\1 ay intt i'!ICC!t !II right 
:mgles. the numbet- nf Jl<l tentbl connict 
JlOinL~ :11. (be: inttn~ction" lt.'il$Ltm:ing Lh:al 
botb lh<> rood~ or;, 1.11 o-wny i~ 
n. 11 
b. 17 
c. 24 

" · 32 
15. In s ign•L design •• per lndi;m ROlldJ 

r angress spocilications, if the sum of the 
rali~ of norm11l llows to s~turatian .flow of 
two ditlletionnl ll'llffic flow i• 0.50 and the 
total los t time per cycle I• 10 seconds. tho 
o ptimum cycle leng th in seconds ~ 

a, 100 
b. 8() 
c. 60 
d . .tO 

16. '!ben: i• ~ t\n: crverlllll nt the end <1f a long 
<ll)dll ohllmloL For a gi\'en tln" mte. lit 
L'filii!Al daptl1 i• IC$$ tbnn tl1c nomt~l daplb. 
Wbat graduoll) varied flow pmlll.:> 11 ill 
ci..:Ctn' in the ch:mncl fc'lr U1i~ l1011 mte'l 
a. M, 
b. M, 
c. Mc ... ::; , 

17. ,-\l two points 1 and 2 in • pipeline the 
vclooitids 11ft V and 2\'. lllSpcctivoly. BoUt 
the poinl• arc 01 ihe JTamc elevation. 1'he 
tluid den<ity is p. 'l~te flow ""II be 
assumed to be in~ompressible. In viscid, 
stClldy und irtotlltlonnl. The: dllfotx:noo in 
pfCS.'illfCll (>1 and p, nt 

ll. 0.5 ,wl 
b. L5 pV' 
~. 2 J)V~ 
d. 3 pV~ 

18. The minimum and tht: ma.--cimum eigco 
value• of the matrix are- - 2 and 6, 
respectrvely What is the other eiseu 
value? 
•. 5 
b. 3 
e. I 
d. - 1 

Ill. The degree o l' tile diffcrentiul etru•Lion 
,f'x _.,_, 

0 
. 

-~~ ~ IS ut' 
a, 0 
b. I 
(:. 2 
d. :1 

20. The ~qlution fC)r the clilferenti•l 

eqt•:rtioo:: x'r with lho ~omlihrm thai 

l' = I a t l\ = U IS 
l 

a. y:el 

x' 
b. ln(,v ) ~ 

3 
I 4 

.. ~ 
c. lnU•) 2 
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TWO MARKS QUESTIONS 

2l. A m~llll bnr ol' length I OUmm is in,on~cl 
between rwo rigid suppons. and i15 
temperuture is increased h) 10•c. 1r !he 
CI>Cflioicnt Of thermal expansion 15 12 ~ 
Hf" per °C and the Young's modulus is 2 ~ 
10~ MPa. the.5tress In the bar is 
u. J;cro 
h 12 Ml'tl 
c. 24 Ml'n 
d. 1400 Ml'u 

22 1\ rigid bur is ~"11SpcndctJ by t11rec rods 
malle or tlw sume mnt~rinJ as shown in the 
figure. rh~ ~tren and lengrh ur the centrnl 
nxl nr~ 3 11 nod L, n:sp~ctiWI) 11hik that 
of lhe lwo outer rods nrc 21\ on(l 2L. 
resrecti vel) , lf~tdnwnwnrd ru~e nfS(I kN 
I~ applied 111 1h~ rigid b;u; the fl)reos in the 
c.:nrrnland l!ltch or the out~r rod> ''ill ~ 

.... 
a. 11\.67 kN each 
b. 30 kN und 15 kN 
a. 30 kN and 10 kN 
II. 1 1A lN 1tfiiii4.HN 

23. rh~ mlll(imum und minimum ~hl!tlr 
stresses in Q holl011 cir<ulnr shtlll or outer 
diamercr 20rum aod 1hickncss 2 mru. 
subject ell to ILlOrque of92. 7 N-nt will b<l 
u. 59 MJ>a nod 47.2 MP~ 
b. 1 ()() MPo and 8() MPu 
c. 118 Ml'u unci 160 Ml'n 
d. 200 MPn and 160 MPn 

2~. l'hc >hear s1ress at th.: neutral axis in 11 
bl'!IIU of triangular section with tt l)asc <>f 
40 mm. anti height 10 mm. ~uhjcctctltt) u 
sntur Ioree of 3 kN is 
a. 3 J\IIPa 
b. 6 MPa 
.:, 10 Ml'n 
lL 211 Ml'l\ 

J ol 111 
25. Ut and Ul are tbe strain energies stored !Ji 

~ prismottc bur due to UKinl \ensile forces 
Pt und 1',. resp~ctivcly. 1 he stmin cncrg)' 
U stored in the some bur due to combined 
nelino orP1 nod r, will be 
;L U • U 1 ~ U, 

b. u ~ u,ul 
~- U < Urt·Ul 
tJ. u > u ,~ul 

26. The ri)lhl lnanglllar truSS i> mnclc ol' 
m\o!mbcrs hll\ ing ti!'1U:11 cmss sectional aren 
of 1550 mol' and Young~s modulus of2 >< 
10' Ml'a. The hori~omnl o.lelk-c1ion of rhc 
ioinl 0 Is 

a. 1A7mm 
b. I 0.25mm 
c. 14.31 mm 
d. 15.68 mm 

27 l'hc inOu.:ncc liol.' ~iagrut>l ( tLDI slmwn ts 
ror lhc member 

e~ 
a. r•s 
b. RS 
<'· I'Q 
d. QS 

Out:l for Q.28 & Q.29 a re given below. Solw 
the problems und choos~ the correct Ul15 \\1trs. 

A mo spun continuous beam ha.,·inJ! equal spuns 
~uch 1>f length L Is subj~.ctro 10 n unirormly 
dlslrilnncd luod w per unit length. 'I he hcnm hils 
cunstunr llcsuml rigidity. 
28. rhe reucl ion 111 !he middle suppon ~~ 

3. wL. 
5wL b. 

2 
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29. 

3(1. 

3'1 

~ 
5w.L 

4 

d, 
5wL --

8 
nlo bonding runmcntat the ruidd lo &upport 
IS 

I!. 
wl / 
8 

wU .,. 
12 

wL1 

d. 
II\ 

Ct!U$idt'1' lb;; folluwi.n& ~1Jtll:tuc;nt8; 
I. The I!Ontpres~ivc: slrcngUl of \!Oot:r~lc 

dccro01~s with loareasc in 1~ntQr­
cemenl ra.lio of the cuncrete mi.x,. 

2. Wafer iJo ~dded to the concrete mix for 
hydrntion llf cement nud woo'kllbilily, 

3. ('ro;ep ii11U Sbrll1~"8j!C Qf COJICI'Ilh: :o(e 

illdepcndt:nt of- lbe <I al.et-~b111ont J'ntio 
1n the concrete mix. 

rhe 'rR.LfB Statements arc 
n I and 2 
b. l, 2 nnd 3 
c. 2nnd J 
<I only2 
l'he percerlla,ge loss of pr""ltes< due lo 

-:tm.:ltbrugc slip or 3mm in"' ooru:r..:te b-::am 
ofhmgtb 3()m wbjcll i• posl-lotl!llbned by~ 
tinrdon with o>n mitial•lres" of 1200Wmm· 
nod modulus of elasticity «[Unl to l.l 
I Q~Nimm1 i!r 

il. 0.0175 
b. 0.175 
c.._ l"t-75 
d. 17.5 
A ooncrtlc I~CJ~m II! f""-IJlngul•J' ern"•· 
seetleyn of $i2.e J20mm (width) 3nd 200m til 
(deplh ) ls pr<:Sir<:ssed b~ :tslrliight tendon 
to on clli>Cthc fort:c M ISO k.N ill 4\n 
CCl'COiticit\' Of 20mtn (below lh~>Wn lJ'uidnl 

n~i~ in the. depth clirectiqn), The stresses nl 

th~ top n11<l b<JUom libl'l$orrhe ~ect inn ~nl 

11, 2.3Nimm' (•'tlmpression). lONimm; 
(compr.,.,.lonl 

. . . 
b. ION1rruu· ( tcuscon). 2 . .SN!!utrt:. 

(compression) 

33. 

·I ut I (I 
c. 3. 75/mmt (temion). 3.7SNimml 

(compression) 
d. 2. 7SN/mm1 (cC)mjJr"'l•iOn), 3. 7SN1mm~ 

(C()mpo ~siucl) 

Cmuidcr lh<> foUo" jugsl:tlements: 
1. Modulus or ela~licity C)( OOIIct'tlt <! 

inerc~•es wiU1 iocrea~-e in comp1-css-ive 
sttength of concrete. 

2. Briltloncs' of con~..ete increases Wtlb 
~o.:rusc in compr\Nirve "''"" lith uf 
Clln"""l<:. 

3. Shear strounth u[ Qoncrdc incn:;,sc 
with in.~ on oompresaivo 1trenglh 
of concrete. 

'Th~ 1RL1E Sliltements are 

• · 2 and 3 
b. 1.2and 3 
c. 1 lllld z 
d. I antD 

Data fur Q.34 & Q.3S IU'e gil eo below. Solw 
i-h~ problems and choose corrl'd :mswPrs. 
.\ ainalc reintnroe<l rectangular concrete bwm has 
• width of 150mm nod an eft'ective depth of 
330mm. The chnract<:rls!k Ct!nopress iw •treugth 
o1oooCI'tll<! is 20l\1Pn and tbc e,b.,act.:t'istk l.:usilc 
strength of steel is ~I S~a. Adopt the ' ''""" 
~ lock for concrete 35 given in IS:456-2ll00 and 
Lnk~ li1lliting, value of d~ptb of neulrlil axis ns 0.48 
ti1nos lb., uftectivo de>plh uftbe beam. 

34. TI1e limiiing valne qf tl1~ mocnen1 of 
rl:st.-anee of I he he;om in kN-m w 

11, U, 14 
b. 0.-1.5 
"' 45.08 
d. 156.82 

35. The limitiug area of leusiun sl<:<:l ulnun: is 
3. -173.9 
b. H2.3 
e. 373.9 
d. 312.3 

36. A steel Ilnt of rcemn!!ul~o· section t>f • ilA 
70 Gmm Is conuecte<l to • gusset plate by 
three bollS eocb having a $hear cap•clty of 
IS kN m holes iwvln~ dinmtt<r ll.S mm. 
lf the allol,.blc, tensile sttc.'s in tho not L• 
!50 MPu, ti1e maximum tens ion that cnfl 
be •rmlied 10 the 11al i< 
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38. 

~ 
~- ~>- n ...... '-~ ~ 
r·+- n 
T'~ 

~31/- .......... 

a 42.;l kN 
b 52.65 k<'~ 
c. 59.5 kN 
d. 63 OkN 
A br~ckc1 connecllon ls made woth four 
bohs of l 0 mm diamete~ and suppons a 
load of I 0 kN at ao ecceotrocitv of I (JO 
mm. 11u' maxirruun forc.e I<J be rCsi~tecj by 
!IllY bolt will be ...... , ..... 

.. , . 
a. ,HN 
ll 6:5 kN 
c. 6.8 kN 
d. 7. l6 kN 
Tile plastic coflapse load w~ for the 
propped canlilcvcr supponing two point 
loads as shown in tigure in teams of plastic 
moment C<lpacity. Mp os goven by 

n. 
3AI,. 

r 
(,_ -IMv 

f. 

c. 
5M11 

'-
d. 6,11, 

/, 
39, Sieve analysis on n dry soil sample of 

mass 1000 g showed that 980 g and 270 g 
of soil pass through 4. 75 nun and 0,075 
mm $ieve. respectively. The liquid lhnil 
and plastic limits of the soil fraction 

$of Jo 
passiog through 4:!5fi s ieves 8le 40% and 
18%, res1Jectively. l11e soil rnny be 
classified as 
8. sc 
b. Ml 
c. Cl 
d. SM 

40. l11e wate.1 coureol of a satuJ1lted soil and 
O•c spccllic gravity of soil solids were 
found to be 30% and 2. 70. resp~ctively. 
Assuming the tmi1 weighr of water to be 
I 0 kN/m ' . the sarurared w1ll wcighr 
(kN/m3

) :md the void ratio of 1he soil nre 
a, 19.4, 0.81 
b. 18,5, 0.30 
c. 19A-. U,45 
d. 18.5. 0.45 

41 . The !actor of safety or an inlioire soli 
slope shown in the figure having the 
properti~s c = 0, ~ = 35°, y,., = 1{lkN/m3 

and y_.,.. = 20kl\l/or is approximately equal 
lu 

42. 

8. \J.70 
b. 0.80 
c. 1,00 
d 1.20 
Match l.osl-1 wWo tost-11 and sd<rt the 
coneot answer using· the t.:-Od~ g_iv~Q 
below the lists; 
List-1 
P. CQnstant Jtead permeability tesl 

Q, Consolidation rest 
R. Pycnometer test 
S. -:-Jegalive skiu friction 

List-n 
I. Pile foundation 
2. Specific gravity 
3. Clay soil 
4. Sand 
Codes: 

p Q R 
u. 4 ' , 2 

b. -1 '2 .' 

s 
I 
I 
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-IS. 

44 

c. 3 ~ 2 I 
~ 4 I 2 3 
The bearing c~pacity ot' a rej;tahgular 
footing of plan dfmensions 1.5m x 3m 
resring o.n the stni1•ce or a srmd deposit 
was estimated os 600kNim' when the 
warcr tnule is fa•• below the base of tbe 
footing Th~ bearing capac1ties in kN/ml 
when the water level rises to depths of 3m. 
1.5m and 0.5m below the base of the 
looting are 
B. 6(){1, 600.400 
b, 6{)0, 1150, 15() 
c. liOO, 500,250 
d. 600. 400. 250 
What is the ult imate capacity in kN of lh¢ 
pile .group sbown in dte tignre asSlmting 
the gro~p to fall as a single block? 

a, 
b . 
c, 

d. 

10m 

l 
I)A md:iamescr pika 

Oay!OU 
c.""' 4Q 1tN/m1 

d 
.. ~ II' 

1.2 m clc. 

-l 

921.6 
. 1177.6 
2438.6 
3481.6 

Oata rnr Q. 45 & Q.46 are given below. Sol>'e 
the problems and ehuose tbc correclanswers. 
Water lij nowiJtg through the pennc;~billty 
apparatus as showu in tht figure, The coe!Jicieut 
of permeabll1ty of Ote soil is 'k' m/s and tlte 
pomsity or the soil sample is 0.50. 

!; of!IJ 
45. Tite total head. e]evation head aod pressure 

henrl In metres of wat<'t at the point R 
shQ\~11 in the fi~mre arc 
a. 0,8, 0.4, 0.4 
b. I .~ 0,4, U.S 
c. 0.~. O, t)-4 
d. 1.6, 0.4, 1.2 

46. What !IT~ the discharge veloclt) a.nd 
seepage velocity dtrough tlte soil sample? 
a. k,1k 

2. 4 
b. 3k.1~ 

o. 21<, ~ 
4 7 

d. - k..=k 
3 3 

Dolo for Q. ~7 & Q.-:18 are given below. Soh•e 
tb.e prllblems and ~h005~ tbe rorrect answcrs. 
The ground condirions at a site arc as shown in the 
figure. Tite water table at the site which was 
initially at a depth of 5m ud(lw Ote gmuocl level 
got penmu1ctnly lnwered t() a dc11th of 15m below 
tlte growtd level due to pumping. of water over a 
few years. Assume the following dAta: 
(i) nnit weight of wntcr = I 0 i<N/nl 
(ii) ouit w-eight of sand above Wllrer table = 1'8 
kNIIu3 

(iii) rmit weight of sand 3T1(1 clay below the 
water table - 20 .kNtm' 
(rv} coefficient of vollune compressibilitv = 0.25 

' -m·fMN 

.- a. ... _ ' •• 

47- What 1s the chauge In the effective stress­
in Th/m2 ot mid-deptli of dte day layer 
due to the lowering of the water table? 
a. 0 
b. 20 
I>. 80 
d. tOO 
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48 Wlut i$ the compre<Jsion of the cwy ~~~er 
10 rtm1 dUe 10 the lOll enng or the \Vater 
table'/ 

a. 125 
b. tOO 
c. 2.5 
tL I) 

49, Two ~~colro•latio procij>itotofll (ESPi) aro 
in •mos. lne th dional eflidencics of the 
npstre~m ond downsl te;~m HSPs for §lze. 
;tR: 8~)'),., •nd 65%, nospcctiw ly, What i• 
tltc· overuU <>ffidcncy o! tlte systom .fot· the 
.S3m e 

o, l O!I"tt 

h 9~·· 
c.. 8(~·--

cl. 65~u 

50. 50& of CO: • nd 25 I! or Cl l 1 are flroduced 
from tbe d~<Wmposition nf muttidp3l so~d 
waste (MSW) wjtb a fonuub woi£1u of 
t21Jg \,\ hat i~ the aver:igt> per cap it:• green 
hi)US<>{l'" production in r, clty of 1 million 
JICuttle with 4 MSW fii Odud ion mto ltf 50\l 
111nrd1ty? 

"• IM.s/day 
b. 12\lglday. 
c. 208g/day 
d. :mg/day 

t>atn ror Q .51 & Q.S2 11re ginn lwlow. Soh•e 
the problems und chtHlse corred answers. 
A completely Juix<UJ :t~tivut<Ul slud£e procc:s.l h 
used to tc• t u wastewater How of t milllo.u l itct·~ 
per day ( 1.!\·0..D) baving_ • BOD5 t;tf 200tnj!l'~ l'ha 
biomm concen~ .. t{on m the aeJ .. lion l:tnk I• 
2000m~,l •rtd the ocmocntratioll oflhe not biomas~ 
le•••1ns th<r •Y•tcm is SOm~/1. Tho aeration tanl; 
hns • Ynhll.liO of~I)Om3• 

51 What is the hydraulic retention time oflh~> 
\\D$te II'Mer in aeration tank'/ 

·~ 0.1b 
h. 4.8h 
c. !Oh 
u. 24h 

S2. \Vbat l.s the av..-nge tllno for wltiolt thee 
biom(I.Ss st:tys tn the $yst:m·~ 
, ... 5 h 
h 8h 
c. 2 dnys 
d. ~ days 

7 ul l0 
Dutn for Q. 53 & s:l are gi••cn beiQW, Soh·c tit<' 
prubletn s and chouse corre<' l •nswers. 
A pluin ;edimenllltion lllli~ 11 ith n len&U• of 20m. 
Width ur JOu1. and • dr;p~• M3ttt i~ u•cd in • ~>At« 
trc:ouuent pluut to II'<:• I + mi!Ji(Jn liters uf \1<3lct· pcr 
day ~ •I I\ OJ)). 'f'he over3ge l"fll fl t>rature nf w•ter is 
20"l' 111e dynamic viscosity of water I~ 1 .002 
tn "fo.i.!/Wm1 ill 20"C. D<:usit~· uf w~le." U. 
998.2kglru3

• Aver>,gc s p L'<!.ifiO gravlty or purtides 
"'2.65 

S:>. Whnl i~ the ~nrface '''VeTflOW ritt" in the 
s.:dimcnla lt<lli lank? 

a. 20 m1•rn1/day 
b. ~Um 1.mz cby 
.:. 67mJ m1 dllv 
d. LJ3m3,m1•d~}' 

5~. What iii the minimuru dfnmet~ of lb" 
pnrticl~ wbk b c:m be = ovod with 100°• 
e_ffidency i_n lhe nbove ~edunent:.tion 
tank'/ 

•• 11 .8 (I) 1 mm 

1), 16.0 trr, mm 
c. 5() 10 • mm 
d. 160 Hr' mm 

55. The tuhurable comm.and area for a 
distributed choomel is 20.000 hectn•·es. 
Wheal JS grown m the ontire ruoea oud tloc 
intensity~r irnpr..ion is 50un. ,._11u' k.or 
period for whe.1t i• .>u W.ys and lhe kor 
IV~lt:r depOI i. 1'20oun. n.~ outlet 
ditcltru·gc for U10 dlsttibut.uy should be 

a.. '2.85 m11s 
b. 3.21 mJ/s 
c. 4.63 mJ /& 

d. 5,23 m11s 

;56. An i<Qbtcd + hour ~lOom occutl'eQ qvcr 4 

C.1tchmcnt as follow~: 
Time J'' hr 2"1 hr 3"' hr 4°1 hr 
Rainfall(oum) 9 28 12 7 
The: 4• inde:< lor the <:11tehmcnl i:; IOmm h 
Tlw cstimnt"'i runqfl' depth rr~tm the. 
cntctuucnt due to Lhe nbnw ~tonn i• 
• · 10 rrun 
b. 16 nun 
.::. 2(l nun 
d. 23 """ 

n attt ror Q.S7 & Q.58 •re ginn lwlow. Solve 
the pt·oblen" • nd choose corrl'CI moswerll. 
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Ordina1es of ~ 1-how unit hydtograph at I hour 
lnteiVnl'!, sLmln& from time l = 0 are 0. 2. 6. 4. 2. 
I anti 0 nhs. 

57. Catcluu~n.l iU'ea repr.,.en.tod by t.Ws unit 
hydrogr.~pb iJ; 

"· 1.0 llm' 
11. 2 .0 kml 
c. 3.2 km~ 
d. 5.41 • .-m' 

S'!!. Ortliiule of~ S-huur •mil hydrograph tor 
1)10 cutchmtnl Jl l = ?- huur~ i• 
J. 2.(1 m1/s 
b. 3.0 m)ls 
~. 4.0 m1/s 
tl 5.0 ni11s 

59. lltc extra widening rcquin:d for 3 liHr L1ne 
Nnlioonllljgb.woy ~~ n horizonlnl cui\•<> of 
100m r"diros, ccm~itiCJing " wheel hose. ,,r 
8 '" and • dc;s isv speed ~f IOOkroph i.s 

60. 

n. IM2 m 
b. II,Cl'2tn 

"' U.82 m 
tl. 0 .92m 
While designing 3 hill road with ~ ruling 
gradient of 6'<o, if • oha'P horizontal CUI\'~ 
nf 50m radit•~ is eno;omtlered. lhe 
eontpematecl gradient nt ~t~ cuN~ M pet 
tho lndirul Ronds Congn:s• spc:cificoliOM 
<honld be 
;l , •l ,4°a 
b. 4. 75Qn 
.: .s.oo'V 
d .. :;.:zso., 

61. fhe design $pe.ed on a rond IS 60kmph. 
A~soming the (\rivvr ""'"~ion time of 2.5 
seconds and cocJiicient ur friction of 
P"''emenl ¥orf.•c" :tS 0.35. tl1c r"qui1-ed 
stoppi<\& di~t:'"t-e l'or two-w•~Y tmni~ on • 
$WS1e IOJt¢ rond i• 
n. 82 1 m 
b. 102.4 m 

c. 16-l.2 m 
d. 186A m 

62. n.~ widtlt of the c~puru;iou joint is 20llllll 
in 3 cement concreto pavemenL fne laying. 
t.:rnperaturo i! '2i)<C and lha mmi.imum 
sl~b icmp.,.alurb in .summor is 6()•C. Th• 
coefficient of lhernutl t:Xl'.:tns ion of 
aoncrel<> "' 1(1 10_. mmlmmi"C ond the< 
joioll filler compres~es up to S()"·o of lhe 

(>3, 

8 of 111 
thici;tles~. ·n,. $pll~in& between expnnsion 
joinlli shOuld 1>e 
a. 20m 
b. 25m 
c:. 30m 
d. ~Jlm 

The l'~ll.tlwi ug d:ua 1KTI"-in5 Itt I he number 
of corum.-rcio l ,.~hicfca p<:r da) for lh• 
dc,;ign of n Oe:xiblc pavcmcnl for a 
national hillhw:tv :tS oer IRC>37-l984: 

l'yJW .. r 
commerchtl 

\'l~bid~ 

:<u.mh~r nr 

' 'Chicle:< p<'l' dny 
COn$lderlng lhe 
number Mhinl~ 

\fehich.' 
Oumnge 
Factor 

Two !1XIt tr·ueks 2000 

65 

Tondt m nltlc 
I rucks .2()0 G 

Msuming 11 truffic growth (al!.l.or of 7 ,5" i• 
per •nnurn for botlt lht> types of vehicles, 
the ~umul~tive number of •l.'ln<lard aJtle 
load repetition~ (m mntion) for a de$ij!ll 
life Ufidll ye11111 is 
•. #.6 
b. 57.8 
"' 62.4 
d. 7R7 
~l~loh the fnll~wi'og lesl~ lm asgrcg:~t~ 11nd 
liS propertlo:s. 
Test 
P. C'm~hing leol 
Q. l,fiS A1111d~ nhrasiQn 1e51 
R. $ fiUI100tllS !CSI 

.S.. Angul4Jity t.:sl 
Property 
I. ll•rdnc,;~ 

2. Wcfilh<:rin~ 

3. Shupe 
4. Strength 
Codes : 

p Q R 

•• 2 l ~ 

b. 4 2 3 
c. 3 i l 
d, 4 I 2 

s 
3 
1 
4 

3 
The pion of a mnp wu pho!Q copied lo ~ 
reduced $i'Ziit such th~l • line originally 
LOOmnt- n1onsu1-..s 90mm. '1b.; urig&toil 
seal~ of tJ\a pl.m was 1 ; tOOO. 'IJ..: revised 
scale JS 

a. I ?oO 
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p 

R 
s 

()7 

GS. 

69. 

70 

b. l ; l lll 
~. I : 1121 
c1 1: 122 1 
rhe following btblc giVeS data of' 
consecutive coordirt31es in resp<el of 11 
ciO!<<:<lthc odolile trnvel!le PQRSP. 

Norlhinr;: Soulhiq;, Ea•tin::,. Wesliaa. 
In ta Dl IIi. 

JIIO 7i JOO i 

300 0 100.5 

The mngnitudc nnd dlrcoli1m or rnor of 
c.tosurc in wltolc circle b<armg (Ire 
a 2.0 m nnd 45" 
\>, 2,0 m and 'H S" 
c... 2,1t2 m ~ocl .'l 15" 
d. :>..42 m a.nd 45" 
L be foUowing me3~urem.mts werC' rru>de 
durin~ lcsi.Ut• o l.:v~llib2 in• Lrumenl 

Jnstrumeul at 

p 2.800 lD 1.700 Ul 

0 2. 700 111 1.800 m 
P1 iS dt"'e w P and Q 1 is clMc to Q. ·1r Ute 
reduced level of ~101ion P is IOO.()()Om. lbu 
relluceclle1-el oht:~tion Q is 
'h 9!/,(1()1\ m 
b. 1 OO.tiOO m 
c. 101.000 m 
d. 102.000 m 

rwo strnighl lines litlen<ecl "' nn angle of 
00~. ,.Th~ radiu.:; uf a cu1ve JOiuiug Uti;1 two 
s lmighl lines is 60\l UL T'he lon glh of long 
chord ~nd rnld-ordin~l<l$ on metre<> of the 
C\UVC ate 

n. 80A. 600.0 
h. (>()().U. 80.4 
c!. GOM. 39.89 
d. 49 .1i9. 30M 
11te ruagn<tic 1JC3rin& of a line .<\13 iK S 
~5°E and lhd daclinntiA;m is s• W""L The 
lnte bearing of lh~ line ABu 
;t, s 4:S'li 
b. s 40"1'. 
c. S 50"E 
tL li 511°\V 
,\ hni'!~Pnt>l walc:r J~l wilh " 1elochy ul' 
IOm,s and crQs~ ~ecli<m~l Jr<:• of 10mm1 

1\trikelS o Oat plote held honna I l.o U1e now 
dlre.crlon. 'll!e den>ity of wat~-r ;, 

71 . 

72 

77>. 

74. 

9of 10 
lOOOkg m1 TI1c tollll force un ll1~ p).Qtc 
due to the je1 h 
a. l (1(1 N 
b. 10 N 
c:. 11-J 
d. 0. I 'l 
A I : .S() seal<: model Qf • Sflillw•y is l<i b~ 
lo~>tdd in llld laboratory. Thu discltorgc £n 
lhc prolotypQ ;,. I OOOm~'•· ·nJe dischorge 
to be maiolalo"'! 1nlha mood test Is 
•• I) ,057m~ls 
b. 11.08 m3/g 
.:. 0,57 mjlll 
d. 5.7 m3 ~ 
A triangulur open cltnttnol has n v<:r~e.o. 
nn~le of 9Q• and Ollrrt<.'!l flow ol o critical 
ct.,Prh of 0.30m. 'l11e discharge in lhe 
ch:~nnel is 

• u.oa "'''' 
b. 0. 1 1111 11~ 
c. o.ts ml,, 
d. 0.2m3J'I 

Flu\1 role ~I' ll nuid (dcusily - 100 l(!Ji'm3) 
Itt 4 small diameter hibc is 800 mm~/s. Tite 
length ~ml l he c:llotnelcr oflhc h1he ore 2m 
"ltd (_1.5mm. n;spec.lively l]le tl<<:l>~ure 
drop in 2m longth m C<jU<tllo 2.0 MJla. 'fJH~ 
viscosilv oflhc fluid is 
a. o.oi; N.111ml 
b. 0.012 N.JI/m2 

c. O.dO 192 N,s11n2 

d. 0.00 102 N.s;m: 
The flow rate in a wide retbngulnr Of'<-"11 

channel ~~ 2.0m•'ls ,,.,.. mete widtlt, 1lte 
dt3trucl bOO s lop" is 0.()()2. 'fll~ Manning's 
roughness cooffioicnl i. 0.012. The slope 
of',the ch2nnel i~ classified os 
"· Clltic,,J 
b. HorrlC!Oin l 

c. Mild 
d. :>teep 

Dlila fur Q.75 a1Hl Q.76 ArP ~:hen below. Suht' 
Uu- f)t"uhlt!-lliS ~unl rlwuso •.•th'rect un~wcrs. 
A rcelauguh•· upon cb:uu~cl u<.-ocls lo be do•igned 
to carrv ~ flow of l,Om''ls ttntk."T unlfo rm flow 
.:ondilions 01e Manning'Jt roughness coefficient 
h O.OJ S. Th . ., cllannd shoultl be ~t~<:h dtal U1e flow 
dcpU• i. equal lo hoff tlte widtlt. and the Froud<! 
number is equal to 0. 5. 
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75 The bed ~lopo: of the cllqnncl to be 
11ro~ided ~ 

:1. ll.tlll12 
h. 1).()02 1 
c. 0.0025 
d, 1),0(152 

76. Keeping tll.: width, llow d"Jltb •nd 
rougbn<s• the same. if lb.: bed slop"' of lhc 
above chnnnel i~ doubled. the •vernge 
boundary sheor s tress nnder 11nilom• ·now 
co·ndj t.iOJJS IS 

77. 

78 

ll.. 5.6 }l, nt1 

b. IO.t! N/m: 
.). 123 N/m~ 
d. 17.2 N/ml 

F~r wh!U value; of (1. and 13 tho fi·•Uuwiug, 
•imullane<m!l eqwuion~ h•w on infinite 
number of snhltion>'l 
,, +y+z = 5: ~-Jy+-37. = 9; ~·2y"'t:<7 - tl 
a. 2. 7 

h. ~. 8 

t:. 8. 3 
d. 7.2 
A ve1ocit) vector is g..i\'en as 
ji = 5.<)1- 2)·'} +:h-:'k.. l11e d ivergence 

of tlus valooit:y v""'tor at (1, 1, l) is 
;,, 9 

b. 10 

"· 14 
tl. 15 

79. A body ooit:inaJ at G0°(: cooi!J dawn lo 
.. w~c in 15 minuJC!! wb.:u kept in 3ir ut • 
temperature Qf 2 5° C. Whllt will be lh~ 
temtlefall•re of the body at the end of ~0 
minut.:s1 
n. 3S.2' C 
b. 31.5•c 
c_ 28.7"C 
d. IYC 

80. The fo.Uowing cqunlion needs to b~ 
numencallv so1Yed ~<smg U1e New~on· 
Raplt•on ..;ethod. 

xJ + .tx - 9 = 11 
ll1e iterative equation for this pu'llOSe is (k 
indiC<~t"" tbc. il<>ralion le1vd ) 

2.~ " 9 :•. ... •. , :;x; - 4 

.h~ -~-~ 
b . ..... , = 2.v'+9 

• 

J
~ sin l . 

8 1. EvniUJito ~11 

... ll 

b. 71/2 
c. 7V4 
d.. l!IS 

o I 

82. Potential function + i$ giveu as <I> ~ x'-y'. 

83. 

What v. ill b~ the "'ream (tuJction ('I') whh 
lhe condition 'l' = Q ul x = y - 0? 
a. 'lxy 

. [ I Tit" ini'C"'" of lbc 2 2 utolrL~ 
5 

21. 1 IS, 

.. H~7 ~~] 

b. ; [: ~] 
c. t[~s ~2] 
d. ,!:r-7 2J 

3 - 5 - 1 

84. Given that one roo1 ol' the equ11hon :;'­
lfh-:: - 3 be - 30 ~ () ,. 5. the other two 
I'UOls an: 
u. 2 anll 3 
b. 2 aud 4 
c. 3 md 4 
d. ·2ltnd -3 

85. If tltc •Uindard deviotion nf the spot •(~«<~ 
of vehicles in n high'' a)' t\ lUI l.mph 1md 
lh<l mean $pcctl of the vchiolcs o6 33 1..mph, 
lltc C<lcl:Iie.icnl CJf voriotiun in •poet! is 
a. 0.1517 
b. 0.1867 
e. 0.2666 
d. 0.3646 




