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I GATE-20!18 I u[J 

I CIVIL ENGINEERING 
·c===~--~~-=== ------------~ 

I. 

2 

5. 

ONE MAitKS QUI!STIONS 

A mild steel specimen 1s under unia~ial 
tensile str~s Young· s modulus and yield 
wess for mild sleel are 2 x 105 MPa and 
25U MP~ respe'Ctivel)' The maximum 
amotmt of str.un energy per uniL volume 
lhat can be stered in this specimen without 
permanent set is 
o. 156 Nmrn/mmJ 
b 15.6 Nmmlmm' 
c. L56 Nmrnlmnl 
cl \),156 Nmnvmm' 
A re.inforcetl C()ncl'ete StiiiCture haS 10 b" 
constructed along a sen coasl l11e 
minimum grade of coltcrele Ill be used as 
per IS, 451'i-2(100 is 
a, M 15 
b. M20 
c. M 25 
d. M 30 
In tbe des1gn of a romforced concrete 
beam the requiremenl for bond is not 
gening snt<slied. The economical op1lon to 
satisfied the requiremenl lor bond is by 
a. bundling of bars 
b providing smaller diameter bars more 

in nwnber 
c prt\''lding larger diameter bars less in 

number 
d. providmg same diameter bars more in 

number 
The shape of lhe cross-secuon. which has 
lhe I aiest shape fnc1or. i$ 
a, 1'1!<:111ngular 
b, !-section 
c, di11mond 
d solid ci rculnr 
Group ss mbols a>.signed to sllry sand and 
cia~ e)· sand are respecl1\el) 
~. SS and CS 
b. SM and CS 
c. SMaud SC 
d. MS !U1d CS 

7, 

<), 

10. 

I I. 

12. 

When a retai11lng ~>all moves al\ay from 
lhe backfill, 1he prllSSure ._,~ned on 1he 
watl ls te1111ed as 
a. passive earth pressure 
b $\1 el)ing pressure 
c. pore :pressure 
d acti\ e earth pressure 
Compaction by l'lbrulO{)' roller IS the besl 
me1hod of compaction in case of 
a, moist silty sand 

b 11ell gr:u:led drY s:md 
c. d~· or medmm compresstbihty 
u silt of high compresstbility 
Two pnmary air pollutants are 
a. sulphur ox1de and ozone 
b. nilrogen u~ide and peroxyncetylnilrme 
c. sulphur ox1de and hydrocarbon 
d. 07..one and peroxyacetylnllrate 
Two biodegradable componen ls of 
munir1pal solid waslc arc 
a. plastics and "ood 
b cardboard and glass 
c. lealher and lin cans 
d. food 1\'>l!ile~ '"'d garden tn mmill!l~ 

A flood wave 111ih a l:n()11n tnflow 
h) <lrogttrph is ron led through n ltlrge 
rese.rvoir The outflo11 hydrogrnpb " i ll 
ha1 e 
a. ~ttenualed peal. 111th !'educed time base 
b. attenuated peak 1\lth jncreased lime

base 
c. increased peak With Increased lime-

base 
d Increased pe~k wiU1 reduced ti ll'e-base 
A stable channel IS to be designed for a 
diseharge Of Qml/S \ll lh Sill factor f as per 
La~· ·s method. The mean nm~ 1elocil) 
(nvs) In ~~~; chnnnel is obtained b) 
a. (Qf/ 1~0)1'6 

b. (Ql71~0)" 
~. (Q'f/ 1411)1 '~ 
d UAK(Q/f)1

"' 

'Ole base w1dtb orM element~ Jli'Dii le or 
a gravily dam of height H IS b The 
specific gravity of the maferinl of the dam 
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is' 0 and uplift pressure roeffident is K. 
'The cOITeO~ rel<Jtioru;Wp for no tcnsi(lft at 
tlie.hccl is given by 

b I 
a. H .JG - K 

b. ~=.JG-K 
H 
b c.-=--
If G - K 

J_ b 
H K .JG-K 

The specifi" gmvity at pa=g btlun1.en as 
per TS • 73·1992lies (}etwecn 
a. 1.10 anJ 1.06 
b, 1.06 rutd 1 ,02 
~. J .02 and 0.97 
d. 0.97 and 0.92 
A combined valu;; of flaklue~s and 
elongation index is to be deternuned for a 
s<IJTiple of aggreg~tl's. The seqtJence in 
wltich ll1e two tests ru:e conducted is 
a. elru1ga1ion index IJlst foUowed by 

flakiness index test on the whole 
-sample 

b, Jlakiness irtd"!< test followed by 
elopgaliQn incle.'( l,l!$L on l.lte 'Vhol« 
sample 

c. flakiness mdex: lest fullowed hy 
elongatio!l index test Oil JtOJt· flal..-y 
agg:res-ates 

d. .lllongati(>n index test followed b)• 
fulkines~ inllex test tln non-elongared 
aggregates 

Tbe capacities of "One-way 1.5 m wi.de 
sidewal)1 (Persons ver how)" anii ''OnE~
way 2-lmu! urban rood (PCl.l per h"11r. 
with no fronh>ge access, oo standing 
vehicles lll111 very lilU e· cross traftic)' ' :u:e 
respeciJvely 
a. 1200 n~ci 240Q 

b. JSOO lllld lOQO 
c. 1200 and 1500 
d. 2000 and 1200 

16, Tlte <;ltape of Ute STOP "''9' accordi11g lo 
rRC : 67-2001 is 
a, ci.rcul<lr 
b. triangtilar 

" · octagonal 
cL roolangular 

2 t.~fi O 
17 Tlte. type of S\JlVeyil\g in which the 

curvafure of tile earth is taken into noco1mt 
is called 
a. Geodetic s1u:veyfng 
b. Plane surveymg 
c. Ptelilllinary sutveyu~ 
d. Topographical ~urVeyi ng 

J S. A person standing on the bnnk of a canal 
drops u. :none ott the water surfuce. He 
notices Omt the distur\>ance on ·th~ water 
surfu.:c is not travelli~g opstreanL Tills ts 
b~cause llte flow il1 the canalis 

19. 

20. 

21. 

a. sub-cri1iclll 
b. super•cdtical 
o. sre-.u;Ly 
d. wufoi1T1 
Tite prodi•d of malrices (PQr'Pl~ 
a. p-' 
b. Q-1 
C, p-1q-1p 

d. l>Q p· l 

'The general solution of d ' ~; J' = 0 is a..• 
a. y=Pcosx+ Q·smx 
b. J =P~os x 
\'· y=P•ill X 

d. ~Y =P sin "X 

'IWO NARKS QUEsnONS 

Cross-section of a colwnn consisting of 
two steel stops, each <;>f tbi~kness t 'and 
widtli b is pJJown ill tlle ngurc belmv. The 
critical load.$ of J:lle C(>lunm 'lith .perfad 
bond nnd wil:h.ou.t bond between the strips 
are P and P4 tespeotively, The ratio PIP0 is 

~ I: 
,.~:::;::::::::;; 

It 
a. 2 
b. 4 
c. (i 

d. 8 
22. A rigid bar Gl'l of[engUl L is supported by 

a. binge· md n spring of stiffue;s K as 
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shown in Ute figure below. Tile buckling 
load, P"'' for lite bat will be 
' 

L 

a. 0.5 KL 
b, 0.8 K.L 
c, 1.0 KL 
d. 1,2 KL 

23 The maximum shear stress in a solid shaft 
of c.u:cular cross-seclion ltavlng diameter 
subjected to a torque T .is. t . If Ute torque is 
ihcre11Sed by four titttes 3lld fue diameter 
of tlte shaft i5 inoreased by two tlnte5, tl&c 
maximum shear stress in the shaft will be 
a, 2t 
b. ! 

o, ;./2 

(1. r/4 
24. A verticall'odPQ ofleugtltL iii fix~d at illl 

lop end P aud !&>Ill a J1!Utge Hxed. lt> Ot~ 
bottom ~nd Q. A weight W is dropped 
vertically 11-om a height lt(4)onto Ute 
:tlange. Tite axi al slress ln. the rod can be 
reduced by 
a. increasing the length oftlte rod 
b. decreasing the length ofllte rod 
.;, decre•lSiug tlte area of ~-ross-section of 

the rod 
d. rr&cre<~Ring the mod~<ln• of elusticity of 

tile material 
25 The ma;u.mum ronslle stres~ al ili!l section 

X-X shoWtl in the figure below is V 

r.-
.. .. .. 

I 
. 

''"Q 
I .. It • 

a. 8? -
bd 

b. 
6P 
lx1 
IP 

0, -
M 

tL 
2P 

lid 

3 L'f I 0 
26. The stepped cautilcver is subjected to 

moments, M-as showuin llte figure below 
The vertical d.oficction at the free cud 
(neglecting the ~elfweigl~ is 

~-
111.1} --
4EI 

0 . 
Ml! 
2EI 

d. Zero 

Data for linked an swer guest.ions Q.'27 & Q. 28 
are given below. Solve lhe problems and choose 
tbe correct an swers. 

Beam GNI is suppotted :by fiu:ee pontoons as 
shown in !he fi~ b~low. The 1u:uizollial etoss
•eclional area of ea.;h J)onloon is 8 nl, the 'Ae>:ltl'dl 
rigidity ofrlte beam is 10000 kN-m2 omd the nuir 
weight of water i~· i 0 )>Nlm3

• 

TJ When the mocldle pQIIlOc>n Js removed, I he 
detlectJO!l •• U wi.l.l be 
a. 0.2 111 

b. 0.4 m 
c. 0.6m 
d. O.Sm 

28. When the middle pontoon is bronght back 
lo i L' p~~ition ll!l sho"~' in ~"' figure 
~b<>'>[e, Ute ~acllon al 1:1 will be 
a. 8.6Ja'l 
b. 1,5 '7 leN 

d" 2n H.N 
29. T1&e ti~'Tee of ~t,ali.dntlclermio)acy "r U1e 

rigid frame llariug two intcntal.binge!l !IS 
shown i ll Ote figure b~ol>, is 
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32 

..,.. _ _..J...., _ _,, 

~ 

11. 8 
b. 7 
c. (' 
d. 5 

, 
.... 

T~e ruembers E.J unu 1.1 ur " steel Ina:>.~ 
shown .in the 1igure bdo" lire ~ubjectt>d to 
tcmpcmlut'C .nse uf 30 'C. The CU\lllicionl 
l)r thl'rntnl el<.ll"nston of steel is Q.(/00012 
per 'C per unit length. The di$plt~camcm 
(mm) of jgint 1'. rclnlil c lil jllint ll ulong 
I he direction Hf. of lhe moss. is 

II. t).2j5 

b. 0.51!9 

ll. () c7 (>.1 

d. 1.02(1 
·rhe ~pnn(s) Ia be lc>n~cd unilormly lor 
maximum flOSTh,·c (upward) reaction nt 
~uppurt I' a~ ~ho1vn i11 tbe li~ure heh)\1 , 
is(aiC) , 

1 
ll • ~ • . :a. 

-T 

<1. I'Q only 
b. PQ and QR 
c. QRond RS 
d. I'Q nod ltS 
Un·fnclorcd mmmnum bending momcnls 
at n section of a reinforced conorcle beam 
ro~ultiug [rl>l1l 11 l'mme unr~)'Sis '" '" 
50.80.120 und 180 kNm under Jeatl. l.il'c .. 
wiud uml erutbqullkt lands respoctivcly _ 
1 he de~~ig~t nwmoul (kN 111) u.~ j'!Ot IS:451l· 
2000 fur the limit stute or collupsu 
c n~xllre) is 
u l9S 
b. 250 

JJ. 

34. 

c. 345 
d 372 

~ nt Ill 

A rcinfu~cd concreto ooluum oqntairiS 
longitudinal steel equal to I peJVonl n l' not 
cros.s-scclionnl urea of the colunw • 
Assume modular rotio as I 0. The loads 
tamed (using ~1c cl"s clc tbcol)) by the 
longitudinnl steel nud tbe net are" or 
concrete. :trc P, tuH.I P, o'<:Specllvel\'. The 
rallo 1'1 expressed as per cent is 
a. 0.1 
h I 
c. Ll 
d 10 
A pre-tensioned eoncrotc member of 
section 200 11101 25() mm contain.'" tendons 
or aren 500 mm1 at cotllre nf s mvil)' vf the 
sooti~:~n, 1'hc prcsticss i 11 th~t tcudonl' IS 

1000 Nlmm2 Assunu ng modular rntio as 
10. the slress (Ntmm1} 10 cotu~retc is 
a. I I 
b. 9 
c, 7 
d. s 

Unl:t for (.), 34 & Q, 36 are l!h en bclo'l' . Soh•• 
lhe problem .and ch oos• !he correct answers. 

A rein.litrccd conercte beam of ructnugulur cross 
;;ectioo nf brendth 2.l0 nun and ellb~tive depth 
JOO mm is su~«lttd to a muxi:muru ilwtored shenr 
fol'lle or 120 kN. The grade> ,,c t<>nerete. uuiln 
stcd ~ stiJl'llp steel arc M20. Fi>115 and Fe-250 
.te>.-pe.:tivcl~ - For the :trea ul onal~ steel provided. 
the dc,~ign shcllr ~tn;ugth !IS II"• IS ~56-.2000 iii 
0.48 Nlmon~. The be11m is desil!Jled lor coUnpse 
limit Sl~"'· 

35. The spacing (mm) of 2-lcgg,ed 8 mm 
stlmops to be proviued is 

36. 

3. 40 
b. 115 
e, 25tl 
d 400 
ln uddltiO>L Ute beum is subjectt>d ID n 
torque whose J'ncwetl \'Oiue ls 0 1.\Xl kNm. 
1'he surrups huve to be pn.v•ded to c~tfl) u 
sho:tr {kN) equal to 
II, 50.42 
b 1.10.56 
c. 15 1.67 
d. 200.23 
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38. 

39 

-10. 

~J . 

Ri1ets dud lxllts o'U~fected to both shcnr 
~1rc•.- (~v&al ) und u.'tiul t~n~ile sr.ress (ITI<,..I) 
&ball be so proportioned that the stresses 
II<\ lllil eseeed tho rospecrh e ol h1wohle 
stresses t 1i ond etJJ ond the vulue ..,r 

( '•;""" + a,,--J does not .;.-...:ccd 
r~ (Tn 

•• 1.0 
b. 1.2 
e. 1..1. 
d 1.8 
A corttinuous beam is loudeil as sbown i11 

the lij!ure below. Assuming u plastic 
lllo melll cupttCIL~ equ8l to M. lhe minimllltl 
lO!Id utwhicb the beam would oollapse is 

0 

L 

Q, 
4AI. 
r 

GAl. 
b. l 

8M ,. 
o. 

L 

d. 10M' 
[. 

TI1e liquid limit (LL). plnstio limit (PL.) 
t111d sltrinkitg_e limit (SL) ~r a. c.ohesi v.: soil 
;o.tis:fy the rellll.i.on 
a. W.> PL Sl.. 
b. LL d 'L ,. SL 
c. LL < I'L · Sl.. 
d. LT.<Pl > Sl 
,, f<)llting 2rn • I 111 exert$ u unifo nn 
pt-essure Qf 1501i:Nrm' on lhe -.oil 
Assuming o load dispe.sic•n olf2 1~r1lca11o 
I h~ri7t>nlill. the uve!'llgo vurtiMI ~tre.~" 
(kNtm2

) nt I .0 m h<:low fh~ lo<'lin!! is 
a, 50 
b. 75 
, , 80 

d. JOO 
A drr<>ct >hMr t¢St was conJuctM vn .a 
cohcsionle~s soil (c = 0) SJ'C<imen under a 
ul>mml stres;~ uf 200 kN/mz Tho ~J)<l(:1ntell 
failed ol n shcnr stre!i• of 100 kNin? , The 
angle of intenml friction of llle soil 
(.ilogrco:s) i~ 

42. 

43. 

45. 

a, 16.6 

b. 29.5 
c. 30.0 
d, 32.6 

3 ol 111 

A pile oC 0.50 m.diometer and of lengU1 I 0 
m i$ emb.Jddod in u deposi I ~~r cloy. ThB 
undraine~ strength parameters of the 'lay 
ore cobesion = 60 kNim2 and the tUI~le of 
intenml friction - 0. Th~ s~in frleti<m 
copaci t)' (kN) oJ' ll1e pile for nn ndhesmn 
facrur of 0.6.1~ 

a. Ci71 
b. 565 
c. 183 
d w~ 

A snturntcd clov strolum druiniug both ol 
tiN ·1op and ~>vi1on1 und~rlW"-' 50 perc<lnl 
consolidotion in 16 yeats under on applied 
load 11' m1 additional drniuagc lu~w \\<!re 
pruScnt at tho middle ,r th~ clay .nrutum, 
SO percent cnnsolidntion would occur in 
II, .2 y""'S 
1>. 4 yoors 
C. 8 ) CatS 

d. l<i y=s 
A t"'l<l pint~ Jli ilm ' 3() em tt:Silng un a 
sand deposit sci!los by I 0 mm wtdo.r a 
cer1uln loading utt~nshy A fQfltlug I :50•' tl1 
~ 200 em rest.in)l oo the sume sund dapo;il 
ond ln~ded to th~ !;!UtiC luud intousity 
seulc;;. by 

a. 2.0 111111 

b. 30,lmm 
c. .27.!lmm 
d. so.o 111111 

A volume cr 3.0 X 10° m1 ot' j!.tOUodwntef 
wm; pumpoltl \'ul from 1111 upcvnfiuocl 
aqu1fer wu!brm.ly from an ares of 5 kml. 
The pumping lt'wercd the wat~r table from 
<mlial lovol nf I 02 m to !)t) m. Thi! spcdJio 
)'idd ol' I he aquifer IS 

u. 0.20 
h 0,30 
c. 0.40 
d 0.50 

Data for link<'ll answt' l' qu.,.tiuns Q. -16 & (),47 
ur<• !llvrn below. Sol•<' th• t~robJ~n.ts nnd o;h.oo..e 
du~ cqttrtrt w llt1' ""n:. 
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The gm_und conditions ar" ;:ite <Jre $~1'\vn Ut l11e 
figure below. 

...... - .... . .... . 
,. 
•• 

__ ... _._ ........ . ..... 
...... .....,<1_•2.1 
• ..,...,_ •If ... 

46. Tbe ;-atutated unit weight of 1he satid 
(.kN/m~ is 

47 

a. 15 
b. lll 
c. 21 
d. 24 

'The total stress, pore water pressw-e and 
effective stress (kNhil~ at tbe point P are, 
tel<pec~ively 

a. 75, 50. awl 25 
b. 90, 50 nnd40 
c. l05. 50 atld 55 
d. 120, 50 and 70 

Data for linked auswcr questions Q. 48 & Q.49 
are givc.u below. Solve thO _problems and chOose 
the rorrecl;lbSWets. 

A C{)lumn is supported, on a footing as shown nt 
~1e fi&ure belo'v Tite Wilier table is at a depth of 
10m 'below U1e base of lbe rooting 

r ' - CL 
,.~ , • ._ ,.~ •m 

I .....,. · I ~-

118. The net ultimate bearing capacity (kNirn1 
of the footi:ng based on Ton:aglu's bearing 
~apacliy equation •s 
a. '2 16 
b. 432 
a. 630 

.t, 846 
•19, The ~afe load (kN) that the rooting can 

carry wi'th a fa.;tor ofsafcty3 i~ 
a. 282 
[), 648 
c. 915 

6 of lil 
d, 1169 

5il. A 1vaste1Vater sruuple L'<>lllain~ 10-.u ru 
mol~ of (,)11 ion.s al 2s•c, T)le pH llr Oli~ 
61U11ple1s 
a. 8.6 
b. 8.4 
c. 5.6 
d. 5.4 

5 L .Match List-I (Estimation method) witll 
List~rr (Correspondn~g indicator) and 
selcot the correct ~~nswer: using the CO;des 
given bQiow tlt~ list! 
List-J 
P. Azide mQ<1i fieJ Winkler metho,( for 

dissolved oxygen 
Q. Dictrromal.e metltod for chemical 

ro:ygen demand 
R. IIDTA titnmetrill' mefbod t(lr hardness 
S. Mohr or Arg.enlometric meihod tiJr 

chlorides 
Li$~.<- 11 

I. Erioclu·omc· Black T 
2, l!erroin 
3. Pot..,.silun chromate 
4. Starch 

p Q t~ 

a. 3 2 l 
b. ,, 2 1 
e. 4 I 2 
d. 4 2 3 

s 
4 
3 
J 
l 

52, De~IDIUie i:he correctness or other1vtse of 
ihe. fQUo\nnl!- As•et1i11n [Al una the 
Reason.[R) 
A>sJ!rlion; The crown ·l)f U1e oulglling, 
lru:ger diameter se.wer is always matched 
with dte .cro1vn of ine<:>J'Iling srnaUer 
diaiTietllr sewer. 
Reason; il eliminates oocloJig 1'1? of 
sewage ilL fbe mcollling smaller diameter 
sewer: 
a. BoU1 [1\] ami [~] are true.arl,([ fR] (s Ute 

corred re<1-SQll for I A] 
b. Both [A] art.d [R] are true. but fRJls not 

l:he com!chem;on. for fA J 
q, Both [A] and [RJ are false 
ct. If\ l L~ !rue but [R] i.s false 

53. The 5-day BOD of a waste watersample ts 
o:>btaine<l as 190ntgfl (will < k.= 0.01 1•"1

) . 

The ultunate oxygen demand {mg!l) of Ut~ 
smnple will ~" 
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54. 

55 

·3. 3800 
b. 475 
G. 271 
cl; 190 
A wa!l!t treatmenl' plan1 is 1\lqui:red to 
proo:e~s 28800 m31d of ra1~ 1\lllier (de~si ty 
= 100.0 .kglm3, ki:uli!Inatic vi'cosity = 10~ 
m2/s). '!'he n_pid l!lixing llllik MllpiiJ'lS " 
1•eiQCi~y gradient Qf 900 8 1 ro blend 
35mgll of alum 'yjtl1 the flcow for tl 
deten1fon time of 2 mi nute~. ·rhe 110Wet 
input' (W) 'reQlrired lilt mpid mixing is 
a. 32.4 
h. 3() 
c. '3211 
d. 32400 
M'a:tcl1 List·l (I'enrunQ]ogy) wifb llit-11 
(Dcfiniiion/Bricf Description) and select 
llie corro~t answc!' ll!!inj!: ll\e codes glVIllt 
belpw lite Jlats; 
List· I 
P, Primary treatment 
Q. Seot~nd<lry treotmenl 
l'l.. l Jrut opc"Clltion 
S. U:uJprocess 
Li~t-rr 
L CQJJ!amiilant removal by physical 

forces 
2, Iuvolvh1g biological and/or cliemical 

reactio)l 
3 . Conversion of soluple organic J118Ittt 

Ill bi.ornas~ 

•1. Removal of solid matenals from 
.lncomhtg. 'W11ste ·water 

<::odes. 
p .Q R 

a. 4 3 I 
b, ~~ 3 2 
c, 3 4 2 

2 3 

s 
2. 
l 
l 
4 

A weir on 11 pcttn~able fom1dation witlt 
dowm;b'eam s lteet pile is shown in lite 
figure bulow. The e;x.i.l gradient as per 
Kltosla's melltod 

57 

58. 

59. 

60. 

1 of to 

.. ... 
. Jio_!"'< ~ . ......j 

a, 1 ill 6.0 
b. 1 j,, ,;.o 
c. t mM 
d. 1 in2.5 
·water emerges from ru1 oge~ splUway with 
veJocily= 13.72 mls and depth = 0.3 m at 
tts toe. H1e hu1 water depth required to 
form a .hydrau~c jump at dte toe IS 

a. o.48Jtt 
b, 5 ,21l n1 
c. 3.24 111 

tl 2.24 1TI 

An outlet irrigak>s an: area of 20 ha. TI1e 
discharge. (II•) requited at litis ontle1 to 
meet llle evap.,tr'.nt!1piralion requirt'lTienl of 
20mm occnning umfonnly in '20 day~ 
w~glectillg oilier !;ield losses is. 
a. 2.52 
b. 1.3 1 
c. 1,0J 
tl 1.5.2 
A cmm&houHs providecl wilh an nve.rnge 
en by width vf 8.4 m, widtl1 of weaving 
section a.s l ·l in, and length of tl1e weaving 
section between channelizing i&lands as 
3,5m.Thecrossingtrafficandtotal traffic on 
.tJLe wea'ling section are l 000 ~nd 2000 
PCU per hour respectively. The nearest 
tOUIIded oapru..'ily of lllll fOlllidl!OOut (ill 
I'CL! per h(lllt) is 
a. 33()0 

b. 3700 
c. 4.500 
d. 5200 
Design parameters fot a signalized 
intersection are shown in.IM. figure below. 
The green lime cak1llaied for major and 
minor rQilds >.~re 34 and ISs, respectively. 
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62. 

_ ..._ __ _,1110\ll'll 

I 
'" 

The ct'iticttl hme Vfllume ou the major mad 
lihnns«~ to 4-14) vehiclt's per ho11t per l:me 
and chu ct it teal I nne volume on tbc u1inm 
rood remain unQbanse<L The g rut:O Um~ 
wi ll 
a. mcrease for the nutJOr rtk1.d and remaiu 

same tOr the mmor mad-. 
b. I OC:f( '.HSC ror t..ltc tmYor ~'Oacl nnd 

decrease (Or Lhc mmor road 
o decrease lor ~>th tlo" roads. 
d rernninunchanged for bollt the tOO(fs . 

h is prllp<>Scd lo wide.n and >1~ngU<co an 
o!l<istiog 2-lanc. 'N 1:1 seetion !IS a ttivodet.l 
lug,h-.. vay. llte ex1stin~ tratlic in Qne 
direction J.s 2500 commercial vehicles 
ICY) per thy. noe conslructoon woll take 1 
year. 11oe desif',n CSH of sol i subgrade os 
found to be 5 per c<mL Oivcn.: traffie
wowlh rnlc for CV = 8 pcrceuL vebicl~ 
dumagc factor = 3.5 (soandard axle> per 
CV). destgn Iii\! = 10 years and trntlic 
distribution facior = 0 _7S. The cum ulabve
stnndard mdes (ms...-t) computed nre 
a. ~~ 

b. 37 
c. 65 
d 70 
A lmtlar rdaUonslu p Js observed between 
Speed and deOSIIy 0 0 a CCft-dlU SI:Cti()D of 0 

)1ighway 111e free flow .speed IS ob-vecl 
to be SOkm per ho11r and the j am density is 
estimated as H)C) vehicles per 10111 'length 
Based on tl1e ubnve relationsh ip, the 
ma.<itnttn• now esp«>lod 011 this sectiOn 
ruod Lloe speed lll the muxinnull Oow will 
respecti vely be 
IL 1!000 vebicles per hour and 80km per 

how 

b, 8000 vchiQIOS per hour wld 25 k,n per 
hour 

c 2000 veboqles P"' hour and ilOkm per 
hour 

6.3_ 

65 

66. 

SoflO 
d_ 2000 vclo ick,; per hour and 411 km P"r 

bour 
The plan of a survey p lo tied. to rt scale •>f 
lO 1n Ill L em is reduced in sucb a way ill at 
n l ine originally J Ocm lc;:mg oow measures 
9crn, The area llf the 1 educed plan is 
measltred as 8 I etn2 The ac1ual are~ ( ITIJ ) 
of tbc survey IS 

• . 10000 
b 6561 
c. 1000 
d, 6S6 
Tite lengths and bearmgs of a close:d 
IJ'averse J>( RSP a<e !<oven below 

L.ine Leneibiml Bearine(WCB) 
PQ 200 o• 
QR 1011(1 45• 
RS 907 ISO• 
SP ? 1 

TI1e moS. I~ lengd1 nnd bearing, 
respedively of the hne SPare 
a, .207 111 auc.l 270~ 
b. 707 m and 270° 
"' 707 m and I so• 
d 907 m Qntl 270° 
'l'l1~ foal lcngtb o f tlte object giMS of 11 
Lacbeometer IS 200 ouiJ, lhe disiJ!DCtlo 
between the vcrtJcal axis of the 
tacheometer nn!l the 11ptic:nl centre of the 
CJbject g lass r~ IOOonm 11ud the spacin!'. 
between <he " I'P"' and low.r Une of !he 
diuphragm axis IS 4111111- WILli I he 11110 or 
collimalloo petf~dy horizomal, the smfi' 
Intercepts""' 1 m (top). 2 m (middle), anc.l 
3 m (bottom). l l 1e honzontal distance (m) 
between the staff and the mstrument 
sruhon is 
a. 1110 3 
b_ 103,0 
c. 150.0 
d 153.0 
_<\ rood is providlld wi lh " horizontal 
cucular curve having de l"lechon angie of 
55° and centre l ine- ;radiu·s ot· 250 m. A 
U:HilSLtlon curve IS to be proVlded at each 
eDd of We circnJar c.tnve of -$UOh -a leu,gd1 
tllm rhe rare of gain of radial acceleration 
iS Q,~ m/s'' Ill II speed Of 50 km per Qolll 
LeustJo o f Ute lrunsilion curve ''"'<lui red ul 
~.nub of1be end~ os 
1l. 2,57 111 
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h :;333m 
c. "5.73 m 
.1. 1(>66.67 m 

1\ light house llf !20 m height is just 
visibl.; abllve the huri7.on from a ~hip. l'hc:
corrcct disl!u\C::c (na) bec,~c:cn U1o shiJl udll 
tho. light house consid~1in~ combined 
correctiom for cn"'ohorc ~nd rcfr~~tio1n , i~ 

~. 3\I.OV~ 
b. 42226 
o:, 3!XI9R 

·~ 4222(> 

0~ta (Qr linlwd UIIM•er QUl'!<l io'lh .~ Q. li8 & Q.l\9 
;tre ghcn beh)W. $uhe H•e rrol)lem~ ;tnd ch(IHSC 
the corrcC1 uu.s_,,cr.s-
A borizout"l alNulnr curVi: 11 itl1 a ocncr .. lin<> 
rndiulf of :!00 m provided on n 2-lonc. 2-woy SH 
sectoon. IRe wodt·h of U1e 2-lano: road is 7.0 m. 
Design speed fur litis section is 80 km per houo. 
11oc bo\lloo reaction lime ~ 2.4s. and tl11> 

coeJ]iooentJ; of fliction in h>ngoll!dlnnl •nd loteral 
directions ~re u,:;;ss and 0.15. mpectively. 

!i~. 11>~> RBfi: stopping sight diRL'U>cc; ron the 
sec~ ion ill 

69. 

70. 

71. 

a. 221m 
b. 195m 
;:,. 125m 
cL GS n> 

ThiS set-back diSlllnco from Ute cenu..: line 
o ( tlu: ilmcr bu o is 

... 7.93 m 
b. 8.10 m 
c. 9,60.m 
J. ? .77 >n 

·n,c l1ow or wolor (mru;s dcn.•ity 1000 
ksfm' and kmematic viscosity = 10m21s) in 
n c:ommen:ial 1•ipc. h11vuos equivalent 
rougbn<:s~ k. as 0.12 tum, yields on 
average shenr slro1;s ot tbe pipe bound:rry = 

600 N m' , 1ltc va lue <>f k.o'W heiqg th~ 
thickoess of Jaminor su\1-laycr) for !h i~ 
t>ipe L! 
n, 0.25 
b. !l.Su 

<!. 6,0 
J . &,() 

A river rcoch of 2.0 kilo lon.g with 
RJ<L'<llllUm ·flood di;'l:hm•gc or 1 Ollt)(l m •11s i• 

? ot IO 
lu be ph)'!ica!ly modeled in the laboratory 
where ma!i:imum avnitable dis.:horge I~ 
020 m31~. Fm il gcomc:tric.oll} similar 
model h11.~cd on equality of froude 
numrn:r. che l•>ngth of th~ river reach (m) 
in th~ model i~ 

~. l6.4 
b. 25.() 
c. 20.) 
d. IN.() 

n •tll r.or Q .72 1111d Q.73 are gh•en ~elow, Soh•e 
til e Jti'Ohlel!ls • nd choose corn'Cl :ut~~•crs. 
A ll:ctrutgulllr dutnMI 6.0 m \~Ide eorri~;J; • 
discllllrgc of ({,.() nhs under unifom1 flow 
coildilion with non11•l depch of 1.60 m, Mnnning"s 
' n' is (1.(115. 

72. 111c lcmgicudim\1 Jth)l""'f !he chonncl i.1 
a. 0.000585 
b. 0,000'1K5 
~. (1.01)0~85 

d. 0.000285 
73. A ltwnp •s to be provided on the <!lulnnel 

bed. The m~ximum lleighl of mo bump 
without all'ccting tho upstream flow 
condilion i~ 

74. 

a. o.su m 
b. 11,40 m 

c. 0,30 "' 
d. 0.20 "' 
The channel widtlt is to be contracted 'I he 
m.irumum widlh to wblcb tl1<: ebanocl cnn 
bu oonll'llclcd witl10ul affecting tb" 
upstream flow condition L• 

•. 3,0 "' 
b. 3.Mm 
c. 4.1"' 
d ~.5"' 

Data ror linked answer qu estions Q.75 11nd 
Q.76 are given below. Solv• the problems and 
cl.toose corrrtl tUt...'""t1rs. 
J\n automobile wilb projected ai'Ca '2.6 1111 1$ 
runnin~ o·n a road with a ~peed of 120 km per 
hOilt. The moss dcn~ity .and the ~inemfll ie 
~;;c.,lil~ of JJir nrc l2l,.gim'1 and 1.5 LO'' m1'•· 
rc.pcelivcl ~·- The Jr3g coefficient is 0.30. 

75. The dmsforoa ou U1c .1utomobile is 
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n. 620 N 
b. 600 N 
c, 5~0 N 

d 520N 
76. l'he metric horlie -power rcquiNd to 

overcome 1l1e drng force is 

17. 

78. 

79. 

so. 

~- ~3.23 

" · 3 1.23 
e 23.23 
d. 21l.l3 

alibslituting 
A 

'~ .li =x
k 

k 
b. :.; =x

k 

~- ;,;=xf 

d. "i =.xf 
I ' 

·nu;vnlu.,ol' rf(fl -1-JI)®IJ' i~ 
~0 

"'" 13.5 
h. 2 7.0 
c_ ~0.5 

d. 54.0 
Thrw valuos of!(. and y >J'e to b~ fiu,'<f in d 

s traight line in the lonny = a t- bx by the 
metltod of l<l4.~1 ~qu:trl:$ , Given tx = 6. ~)' 
= 2 1, I:.~l = H :ond t~y = -16, l.he v•lue;. t~f 
~ •nil h ilJ'e rcsrcct.ivd} 
n. 2 and 3 

b. 1 and 2 
~ 2.aod J 
•L 3 and 2 

<11< X Solution of-'-= - at x I und y -~ 
<i:r I' 

is 
l l .• -- - i =-2 
b. ~ + y'=-1 
c. >2-i--2 
u, x" t- .1=4 

1IJ ol Ill 
81. lfprobability den~fty function of• tandom 

variahle X;~ 

82. 

83. 

84. 

ss. 

l'lx) = '\1 for - 1 s. '\ s I. nod 

= 0 for any othenralue of x 

lhen, lhe perl!enL•ge 1JrOb•bili1y 

P(-~s.hlli~ 
·' • J 

jl, 0.2-17 
b. 2.-n 
c. 24.7 
d. 241 
TI1e Eigen vahies of the: matrix fPI = 

[: 551 ore 

u. - 7 and 8 
b. ~and 5 
e. 3aud4 
d. land2 
A peo~on on • hip bas a chooce bell\ ccn 
(lrival.o. car and public lmnsporL. TI1c. 
probability o.f usong ; prMite cur IS 0.-15. 
While using the public tr.n.~pon.. l'uoiher 
choice.' avollablc ar.; l1us attd UlOif<J, nut nf 
which Otu pwb•bility o!' commutin!l by • 
bw; i< 0,5.S fp .SUcl1 ll .<ltWllJOO, the 
probability (rounded up tc• two decimal~) 
of u,•iltg. • car. hu.l nntl metr!l. rc~J)ecti•lcly 
w~uhl be 

a. 0.45,().30 .tnt! 0,25 
b. U.45,0.2hnd 0.30 
c. 0.45,0.55 and 0.00 

d. 0.45,().35 ~nd 0.20 
The following ~imult:rneouo equati•>n• 

x + y + l ~ 3 

x' 2y• 3z = 4 
X > 4y l- kz : 6 

will NO'I have a """I"~ •nlulivn fori< 
<:<Junllo 
a. 0 
lt. j 

c, 6 
d. 1 
The inner (dot! prod\tcl of two vecton; P 
ond Q h uro, The angle (degree.•) 
between the two veclnrs ;s 
• . 0 

b. 30 
c. 90 
d. 120 




