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CIVIL ENGINEERING (Code - 1051)

fafew gefiftair (wie-1051)

Time >: 3 Hours Maximum Marks : 150
T 3 e S| e i M R )
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-Il.
The parts of the same question must be answered together and must not be interposed

between answer to other questions.

In case of any discrepancy in the English and Hindi versions, English version will be

taken as final.

e () FW A WA o9 A @l F % AW 8 WA de 1 oAfvad B w8 @
el @R AR & S 0 IAX AT T 999 & A A9l @ I U A SRy
Teh U o Sl B I AL LT F S &b HH T A S
(i) AR e @ R faawer § a8 fodta @, o ot faver offqm A S
1. Write any six questions of the following : _ [6x5=30]

frefifad & 9 feeel 8 U9l & STX 4T ¢

(a)

(b)

(c)

(d)

1051/CS/50

What is the moment of Inertia of a triangular section about an axis passing through its

center of gravity ?
T Beig @8 & 6@ $% § PR a1 X g STgel /1 e ?

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

W. Where will the Maximum deflection occur ?

U L TS & SR 9 SRl W 0 ST ol F6d Bg ¥R W B 98 &l
R STl R et e ?

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 ?

T L# 0% fqaa qdics 99 AB, U €F W THHHH &9 8 i 9IR 989 &l 8,
BRI W g Tl & Toad g4 ARR W o U 39R TR 1 dead el s B R
T AYEYY &l 1 BN 7 |

What is the radius of the curve for an arch length-equal to that of the chord length of

10m 7 Given the degree of curve is 5°.
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2. (a)

(b)
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10 HieX &l AT A TG b GUE TF I Bl S & [0 ash bl Hodr w1 2 7 a5
 fealt 50 & T B

A 8mm thick copper sheet is cut with a 9cm diameter round punch. If the punch exerts

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

ouM. Y 3 M U9 F G U 8 flt A1 i &t ofie @it Sl 81 ST ug 16kN
I T B, O e H oTgmyer s 941 & ?

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 ?

ST & of%e Fpel STeX @ da9™ SMEE & 60,000 X 10 9¥ Yedd &l SAEE)
45,000 % &9 | qeMd 21 STHRTE i Rl 1 SwarT w5 Mo @ 9N W A ey
(20 ) & = FfeR SrEr @ e ?

What is the fundamental difference between the sedimentation tank for water and

sewage ?
I OIR W & o STaded O & dig qerd ofaR ¥ 7

A 20m chain was found to be 10cm long after chaining a distance of 200m. It 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 ?

200 HieX B g8 A0 & 1% 20 HieX H o7 10 8 a=l % W R A B B0 B ofq
q 18 A SR ol Ol I B1 AR DT B RA D FH S gE O F ved FE A
ST @, Q400 e A HA g0 AN & 9% Tl Q0 F/r & ?

Part-l / 9

A circular log of timber has diameter D. Determine the dimension of the strongest

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

e B T GRIER o H AWM D Bl G eI SR G B oW iR
IR St 9 A B T Bl

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]

A A OF Gl %4 REr w7 9 @ Rkl B @ % e ol Rl oik
Steli Rl & fomm 9 FeiRan dfeer @ ot et v SNt 7t § e
% Aied el ST wed # e HeX fRaw ™ R
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3. (a)
(b)
4 (a)
(b)
5. (a)
(b)
1051/CS/50

Q4 06

1 3
@ @

Determine the shape factor from first principles for a triangular section of base width b

and height h. [15]

AerE b iR FarE h S Bl oTam & e wem e & &/ 38 Skl o
% IO I

The void ratio and specific gravity of a sample of clay are 0.73 and 2.7 respectively. If
the voids are 92% 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]

Ferertt et & w1 o R oTua ok faftree e shmen 0.73 3R 2.7 81 Al R
92% HJW &, T ¥ T, Y6 T ST T Y AR A G F AR Rk g
98 ¥ & gt wigla & fw oel @ A @ o iR

The weight of a cube (side = 1.2m) and a sphere (diameter = 1.25m) are 20kN and 5kN
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]

T 0 (T = 1.2 ) R T N (S = 1.25 ) F 9o HAL: 20kN 3R 5kN I &7
AR T A T ST F O B T AN T A S 8¢ B Rpan sisw e
gt @ T & U @ ! H qE @ q 1o i

Explain basic principles used in the following : [15]
RrifeRad # st Tt it @) T BR
0] Electrical analogy method
foga AR gl
(i) Terzaghi's filter design approach
qurt @1 fpeex fesmea gitesi
Part-ll / 9l

What are the assumptions and limitations of Sherman's unit hydrograph theory ? [14]
T I g BRI e @ aRem iR @l A/ g v
Discuss the functioning and applicability of the following : [4x4=16]

Fr=fifad 3 HmeEeT R Jasd W Il Hivg ¢
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6. (a)
(b)

7 (a)
(b)
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(1) Air valve
qrg ared

(ii) Reflux valve
qeeEl died

(iii) Flanged joints
WIS S

(iv) Expansion joint

TaN g

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 ? _ [18]

qate (deme) B aReia i Jafe (Seeh) & AR JeR f@r e ? @
qaraed (F99@) RL 51.450 IR d@fIed RL 63.500 % 49 06 &R @1 @l T 2
yeggfe olR spefie @1 AT wwa 87.755 &R 73.725 %1 FE @ wigdw Ffe ww
g7

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]

1% 60 oTRE Afede, 17 50 % oradl Afede § faar 31 MO 3fe 180+ & fom
RrEx & iR % H A S

Answer the following : ' [15]
frefofea & Iax dfvT
0] Differentiate between the terms 'Activity and Dummy'.
SERRECIE CAC IR Rl el
(i) Differentiate between 'Optimistic time estimate' and 'Pessimistic time estimate’.

ST A ST X FRImER! & oha’ & g Siag Hiig
Define MPN and CI. Explain membrane filtration technique. [15]

MPN 3TX Cl & qRwiite @i Breell fFedes oo @ e i
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