
CIVIL ENGINEERING (Code - 1051)

Rfffi {mFrqRq (+ts- t os t)

Time:3 Hours

Hq-iT : 3 {t

Maximum N{arks : I50

qtYf,f,q ar+ : 1so

Note : (i) Attempt five.questions in all. All questions carry equal marks. Question number 1 is

compulsory. Answer any two questions from Part-l and two questions from Part-ll.

The parts of the same question must be answered together and must not be interposed

between answer to other questions.

(ii) [n case of any discrepancy in the English and Hindi versions, English version will be

taken as final.

*E : (i) W frq seq Ef, dfrqr H'fi + t'o qqm Br qfi @r r qM tr qrq-r t fr
qeqJ dpn sil-rr-u t fr qeql sr sf,{ fifrqr gd saq + qq eieil fl srR gs qH flftqr
g{ qeq * triqt sr ufl{ gnt xn * t{qil fr qeq q fr qr{r

(ii) qR eiilfi si ffi Erq{q q aBrt mf'rft4, fr eiilfr fuq{q eihq qr+ qr+{nl

1. Write any six questions of the following : [6x5=30]

ffitrrqtffiE:qefr*ctrfifrq:
(a) What is the moment of Inertia of a triangular section about an axis passing through its

center of gravity ?

\EF ffr{q cis + UEs +-d fr U-qC 
qrfr erel q{ qgs erN m dqr i

(b) A rectangular beam of length L supported at its two ends carries the central point load

W. Where willthe Maximum deflection occur ?

qd L (qTt fr e+rqdrsrr erq ffi Rrt q{ oTrEiR( tr *fiq trg un w d q6q EF(fr

Br erfYf,dq E*wT od fr,n i
(c) A simply supported beam AB of span L carries a uniformly varying load over the entire

span, varying from 0 intensity at the end B to o per unit length at end A. What would be

the shear force at B ?

&-q Lfr qd Rq( ufr& fiq AB, S dq r{ qs-ffiH Fq t ft-q qR q6q ffi },
B Rt ql W fl-qil t q-ddil gq A Rrt T{ co efr 1+d dqri 6r E.{orq *or tr B Rt
q{ 0T[5qq qcr +Tr &rT ?

(d) What is the radius of the curve for an arch length equal to that of the chord length of

10m ? Given the degree of curve is 5o .
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10ftd-{ fr fiqr m f,ql-t * q{Tq{ s+, {m m ffi-i + frq q-m fr kqT qqT t i q-+

fr Bi s"fr,rfr tr
(e) A 8mm thick copper sheet is cut with a 9cm diameter round punch. lf the punch exerts

a force of 16kN. Find the shear stress in the sheet.

etft. qrfl +,t-d.iq fr mq qd 8Hfr +e ni& fr eftd sr-& qfr tr er.n tiq roru
qf, flrr-dr t, n] et-c q 0Tq6qur qf, qqr &.rr ?

(f) Census records indicate the current population of a city as 60,000, population 10 years

ago as 45,000. What would be the probable population after two decades (20 yrs),

when calculated using the arithmetical increase method ?

w-{q-{ + 0r@ Hfr nor fr q-dflq f,qricqr d oo,oooetr roq{ q-6t fr oTrqrfr

45,000 fr qq fr qeft Et eisqffiq gk EfU mr sqqlr ffi rrq-{r fr lirt q{ fr qerd

(zo ad) * qq Tiqrkd qqTfqT Hr fr,t ?

(g) What is the fundamental difference between the sedimentation tank for water and

sewage ?

qffi 0t{ Tf, + Rrq o{-qqrfi t-{ + {ta Tu-1o eior qr B ?

(h) A 20m chain was found to be 1Ocm long after chaining a distance of 200m. lt was found

to be 18cm too long at the end of days work. After chaining a total distance of 400m,

what is the true distance if the chain was corrected before the commencement of days

work ?

2oo frd-{ Sr Et qrqi + qK 20 +.{ fr }q ro tft Gd G .rir $ Rq * mrq + ei(
t raQfr *{ dq qfr qft tr qR +{ fr Rq + nq'+ g6 dt t q-6il T& Rqr
qrdr t, fr +oo frcr fr W Et qTqi + qK q-& $ m +t ?

Part'l / sTl-rt-l

2. (a) A circular log of timber has diameter D. Determine the dimension of the strongest

rectangular section one can cut from this log. [15]

Gm-.S + q+, I€FR dq mr qRT D tr uqfr Tq{a oil{flrsn ds +.r c]rqm freriRd

dfrq fr qH ffi,r t srer w voor tr
(b) A plain frame is shown in the figure. Determine the size of the reduced stiffness matrix

with axial deformations and without axial deformations after introducing the boundary

conditions. Also, show the active degrees of freedom in both cases. Node no. is shown

in circle : [15]

oTruR t qd HKI frq RqqT rrqr tr fiqT fr RrRH] d f,,rri * qTq efttq @ ofR

eTeft'q kt.Fofr + RqT 6q +-&lf,T qRw fl oirzrR Rqttrd dftqr ffi qqal q EriTdT

fr Hhq Ei qarEqr trd-f, q +s -iq-{ RqTqT .rqr t :
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(a)3. Determine the shape factor from

and height h.

first principles for a triangular section of base width b

[15]

(a)4.

fr rrur-{r dfrqr

(b) The void ratio and specific gravity of a sample of clay are 0.73 and 2.7 respectively. lf

the voids are 92oh saturated, find the bulk density, the dry density, and the water content.

What would be the water content for complete saturation, the void ratio remaining the

same ? [15]

ffi FqA + rXi mr Rk e;gq1q etl Ht*e q"tg mqQT: 0.73 0t{ z.z tr qR Rk
e2% {Eq E, d qq qrst, Uq q{s st{ qffi fr ql,{T sI q-dT ffit{ qR Rk eqqrd

Te t fr Wi Wk + fu qrft fr qr-dT fr {umr dfrq1

The weight of a cube (side = 1.2m) and a sphere (diameter = 1.25m) are 20kN and SkN

respectively. Both cube and sphere are connected together by a short rope in a water

reservoir. Compute the tension in the rope and percentage of the sphere that will be

above the water surface. [15]

go wr (qq = 1 2 fi) .:t-r q-d frd (qrs = 1.2sft) +l q'FI mqQT: 20kN et{ skN Br q{

0t(.iET ffi qd qciler-q t q{ ffe {S ERi sd HreI g} gq tr Br-{i qfrfl-a frfl
qrft fr q-il6 + wR €ITr ? rd t oqTq fr fr {q-{r dfrq1

Explain basic principles used in the following :

FrqR&d t rym N R-si-dl d sq dfqq :

(i) Electricalanalogy method

trSo qrEqq qsit

( ii) Terzaghi's filter design approach

ilqi.ft fl &-€{ BqEq EFdd"I

Part-ll / qFt-ll

What are the assumptions and limitations of Sherman's unit hydrograph theory ? 1141

flf{ +1 fie arfrl* R-srd d erT{"Tr( oil{ ffi flT E ?

Discuss the functioning and applicability of the following :

Fmfrfu( fr 6rEr+TE et{ q+cqf,I q{ Tqi dfrq :

(3 )

aHi beti fu h+ Fldrtq qgqFr + m qqq fsm] * an ov+ wtfr yt=o

[15](b)

(a)5.

(b)
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(i) Air valve

qTg qT(q

(ii) Reflux valve

qqaq-6r q|-g

(iii) Flanged joints

(iv) Expansion joint

tr{IR

6. (a) Define a benchmark. What are the different kinds of benchmark ? A line of levels was

run from a Benchmark of RL 51.450m and ended on a BM of RL 63.500 m. the sum of

the back sight and foresight were 87.755 and 73.725 respectively. What was the closing

error of the work ? [15]

ildh-n (ffi) d qfantrn dteqr ildkn (ffi) + HFr;q !-lar m E ? qo

ildHe{ (ffi) RL 51.450 0t{ ildkfl RL 63.500 + {rq 116 K{ tqT fi-* rft Br

qeqgE oim q.Jgfu sr fr.T *-qQT: 87.755 0t{ n.72str +rd m Hi?fiq 3E wt
tt

(b) An ascending gradient 1 in 60 meets a'descending gradient of 1 in 50. Find the length of

the Summit's vertical curve for a stopping sight distance of 180m. [15]

fr-sffi€

fr-s

r fr ooq-m iB\t, r t so+ €i-{te }E\A t Rffirtr Rfr gE r8ofr + kq
f{=rc-{ fr oeieR Erfi fr nn frHgr

7. (a) Answer the following :

Fr-E{RItr( sr sf,{ frfrq :

(i) Differentiate between the terms 'Activity and Dummy'.

TiB{dr etr p t otili dfrqr

(ii) Differentiate between'Optimistic time estimate'and 'Pessimistic time estimate'.

'elurqrft srFI cilcb-s{' fr{ 'ftnqTrErfi srd oil?F$q' + +q siil{ dlfrq

(b) Define MPN and CI. Explain membrane filtration technique. t15l

MpN 0t{ cr d qfuntro dlqqr Ed frsiqq il+-fr{ fr qrraqT dFrqr

----- x -----
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