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Paper / Subject Code: 38802 / SURVEYING-!!
Q.P.Cede: 21775

Total Marks-80
(3 hours) _ [EOEgs ]

I 'is compulsory. Attempt any three out of remaining questions.
suitable data if required, state the same clearly.

> right indicate full marks.

questions in order,

empt any four from following:

lain field procedure of determination of tacheometer constants. (05)

ite detailed note on Beaman’s Stadia atc. (05)

at is vertical curve? Sketch various types of vertical curves stating their application. (03)

culate the ordinate at 10m intervals for a circular curve if the length of long chord is  (05)
M and radius of curve is 200m '

fite detailed note on application of GIS and remote sensing in the field of civil (03)
ficineering.

{6t various methods of setting out of horizontal curves. Explain setting out of curve by (06)
theodalite method.

plain procedure for calculating data and setting out of vertical curve by chord gradient (08)
thod. ‘ :

20m chain is used-to set -out a ‘simple “circular curve. Two tangents intersect at (06)
inage 1192m. the deflection angle being 50°. Calculate the necessary data for setting

of a curve of radius 280m using linear method of offsets from chords produced.
<€ peg interval as 20m,

achemocter fitted with annallactic lens is set up at an intermediate point on a traverse  (10)
wse PQ & following observations are made on a vertically held staff:

Staff Station Staff Vertical Angle Axial hair Remarks
intercept Readings
P 2.350 +8° 36 0" 2.105 RLof P
@~ 2.055 +6° 6’ 0" 1.895 is 321.50m

flind length PQ and RL of Q.

plain how to calculate the R L of top of tower whose

base is inaccessible. with one  (03)
ne method.

frive an expression for caleul

i ating horizontal and vertical distance for.
lined and staff held vertical.

e of sight (05)
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Code: 38802 / SURVEYING-II

Paper / Subject
Q.P.Cod,

2

ing out composite curve. It is proposeq fo

. : -abols 20m length ;
right hand 50m radius circular curvé Wit 2 Ciblcdggleqcbt?ol: (a)il;gloe beingt}ga‘t’ :
The chainage of intersection pOi_n.t is 80m, Sem Tabulate the required dat.a
interval for circular curve & transition curve 15 JHi.

tnstrument used is 207,

Calculate the data required for sett

) . -oviding reverse ¢
Define reverse curve, its necessity and disadvantages of providing urvg,

Write detailed note on errors in stadia surveyll?g

A 8m wide road is to deflect through an angle of 60° with the centre ]n'1e radiy
the chainage of point of intersection being 3600m. A transition curve is to be
each end of the circular curve of such a length the rate of gain of radial accele
0.5m/s?, when the speed is 50kmph. Find: (1) Length of transition curve. (2) ¢l

of all the junction points.

Explain how surface survey is connected to underground survey and transfer of |

while setting out a tunnel.- ;

A 0.6% rising gradient meets - 0.7% down gradient. The chainage of anc
Intersection points are 550m and 375m respectively. Calculate the RLs of the p
the vertical curve using tangent correction method. The rate of change of grade
per peg. The peg interval is 20m. Tabulate the results. :
Explain in detail how to carr ar 'vey for .

Iy out a route survey for a road connecting two states

Write short note on EDM, its principle and working,
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Chyi| - T Cemce®
Paper / Subject Code: 40402 / Surveying

[Time: 3 Hours]

Please check whether you have got the right question paper.
N.B: 1. Q.1iscompulsory. s .
2. Attempt any three questions out of the remaining questions.
3. Assume suitable data if required.

4. Figures to the right indicate full marks.

e applications of the followings:
Total station

Electronic Theodolite

Remote sensing
GIS

with neat sketches _ - EES 10
Composite curve ;

Compound curve

Reverse curve

Vertical curve

ngents intersect at chainage 2032m having their deflection angle as 46°30. Calculate all 10 N

necessary for setting out a simple circular curve of 250m radius by the offsets from N
rd produced method. Take P.I. = 20m.

e "?,r ~

aights intersect at chainage 4540m with a deflection angle of 40°. It is proposed to 10 E

t a circular curve of 330m radius with transition curve 60m long at each end. Compute )
necessary for setting out the combined curve having PI = 20m for circular curve and

r transition curve? ,

ient of -1.20% meets a gradient of +1.60% at a chainage of 1410m and elevation of 10

m. A vertical curve of length 140m is to be set out with pegs at 10m interval. Calculate
ations of the pegs by chord gradient method.

h;».ékhaus_tive note checking the vertically of high rise structures. : 10 5
be the Road Project in detail. 10
iﬁﬁ:’e‘iplain the methods of determining azimuth, - : 10 ;'!
h the procedure of aerial survey. 10 |
bt | Lo
ndtes on: 20
-Soundings

. Site square

‘Pentagraph

sForm 7 and Form 12 abstract

TSV RSN
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Paper / Subject Code: 40403 / STRUCTURAL ANALYSIS |

) Using Castigliano’s theorem or virtual work method, determmc vcmcal 1'
eflection of joint ‘B’ of a pin jointed truss loaded as shown in ﬁgure. Take AE—
onstant for all the members RARV A Dl

a) A 3-hinged stiffening girder of a suspension brldge of span 100 m is subjected o5 1}% Ay
o a live load of length 22 m and intensity 30 KN/m moving from: JYeft. to\r;ght" gl S5
raw SFD and BMD for the girder, when the head of live load _]USt touches the « \J--’
entral hinge on the girder. 3 S
b) The cross section of a4.5 m long simply supported beam is-a T-sectlon\havmg
ange & web dimensions 200 mm x 20 mm and 16 mm x 180 mm respectlve]y} §
he beam carries a UDL of 10 KN/m over the entire- span and it is acting- along a”
lane, inclined at angle 30° (clockwise) with vertical axis of cross section: Locate

e neutral axis of bendmg Also fi nd maximum stress produced at the crmcal ;
ection. T, | .4_,, ‘\f

10 kdjin

— 4 ——>]

PLANE OF Y
LoADING:

) Draw ILD for axial force in in truss members ED & DB as shown in figure. 4

he llve load moves along the bottom chord.
£ b

Dana 2 AfA
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Paper / Subject Code: g

as shown in ﬁgure;{A‘ss‘f;E-
| dimensions are in m;nk

-

wa”ed sectlf)rl

rth
centré fOIO i) cr

o

(b) Locate the shear
uniform wall thickneSS

«n figure- Using unit loadm

)

determine- ’ _
(i) Rotation at hinge support A i
{a] movement of roller support at ‘D’.

(ii) Horizon
Express your answer in terms of
2 C P Ry SN
T EF T h ~ o
. a1} *® S &
5m 2€3 b e
33
—  Am —

Scanned with CamScanner



Paper I Subject Code: 40403 / STRUCTURAL ANALYSIS |

(3 Hours) y (Max. Marks-80)

) Question no.1 is compulsory. Attempt any three out of remaining five questions.
) Figures to the write indicate full marks.

) Assume suitable data if needeg but justify the same.

Answer any four from fo
(a) Define the term Strai
loaded as shown,

llowing- i
n Energy and calculate 1ts value fo; the cantllevel beam

2 KN/
-+ B8
5
(c) Draw the quahtatn(elLDs for'VA, MA, VB and shear force just to the right of
hinge ‘C’(%n the beam showmbelows v o < B & _ 5
5
From two supportmg : kal“ ( ic 5
3f l 5 KN/m over.th el i )
: in .able’tensnon at left quarter point ‘D’ and at the
5

Py Page 10of4
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Paper /S tCode-40403/5TRUCTURALANALYS'S'
aper / Subjec '

n figure, find support rea

e ShOWﬂ i Clion .
Q2 (a) For a rigid jointed plane TITO draw AFD, SFD and BMD fo, lhe°ﬂs

L% TR or A ATE Bcl;f te that there is internal hin\re at ‘B, : fry
indicating important points. XO P b §

12 &N /m

10 &N
3

PR
D P

3m TERLOn

b) A parabolic arch ACDB of span'30 m and qentf'al rige 4m is hingeg k)
ends and the third hinge is provi‘deqji_n-ﬁ_le arch rib at right quarter POing i

It carries UDL of 12 KN/min left half-portion AC along with Point JE
of 18 KN at hinge D. Fmd-— T o ; U
(i) Support reaction§ ¥ .~ 30 (&~ s :

(i) NT and RSF.at.left quarter span point.. - % ="
(iii)Maximum BM and'its location in part AC.

Also draw BMD;fdr,'thé”drc'h

Q.3 (a) Using Moment Area Method OR ‘COﬁj’ugaté’bEaiﬁ‘ m ethod,determme th
atsupports A and B & deflection at pointD and C /of an overhan gi ng beam f}’slg

as shown, 7. < .
$ 20kN
- l [ 7] . a 12 kujmn
- c
. 2€r 4 £

Pjsm e T B0y

TR

ANCES 2 m, | m and!
right with 100 KN &

=t1e load sy,
Iea oo ISIeM is movs
d location & 1, > OVing frop, |
TIPS Magnitude ofm iy
‘ OCcurs anywhere.in i
ere-in thi

aXimUm B

L S o]

IO - SR v g

*

AT

|

5
Gy 6 .
o
. Ny |
4

Page 2 of 4 b

§

Scanned with CamScanner



Paper / Subject Code: 40403 / STRUCTURAL ANALYSIS |- i

Y o
-t ™ N
\
v 5 » /‘
/ 3 -~ I\
T e T i S
T, S cne S

) U31.ng CE{StfglianO’s theorem or virtual work method, determine 'R}énic;m; 10
eflection of joint ‘B’ of 5 pin jointed truss loaded as shown in figure. Take AE= )
onstant for all the members VR LS RO AT

T b € —> %0 KN

A a8
t— G e K —

) A[3 -hi]nged stiffening girder of a suspension bridge of span 10011—115,\subjected“‘12
- “é;DO ad of length 22 m and intensity 30 KN/m moving from left to:right. T
raw SFD and BMD for the girder, when the head of live load just touches the <

entral hinge on the girder. Rt X

) The cross section of a 4.5 m long simply supported beam is-a T-5e¢ ionhaving 8>

Eﬂgl: & web dimensions 200 mm x 20 mm and 16 mm x 180 mm respectively. - o
I ¢ beam carries a UDL of 10 KN/m over the entire span and it is acting along a* i
ane, inclined at angle 30° (clockwise) with vertical axis of cross section:-Locate '

etfleutral axis of bending. Also find maximum stress produced at the critical &0
ction : _ 5 . : VLSOV NSO S P
' : ¥ g A A A ¥
10N
. L —y
PLANE OF | ¥ 193
LOADING:
) Draw ILD for axial force in in truss members ED & DB as shown in figure. 4
he live load moves along the bottom chord.. T

IS gl 8 R T £ } b
3Am
lA &
way P
f— 4 —re 4m —>t
¥
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Q.6 A rigid jointed plane frame loaded as sh

-“(‘ A BTt
527_.2’3?

s ..‘ ki3 ('
5%

Paper / Subject Code: 4

(b) Locate the shear centre for thin Wé”
uniform wall thicknesses as 10 mm- &0

determine-

(i) Rotation at hinge support ‘A’. o
(ii) Horizontal movement of roller support at "D :
Express your answer in terms of EL

r

5m

0403/ STRUCTURAL ANAL yg) o 4

3
e

ed section as shown in figype . :-\&
i 1 = ¥ ‘: S, 1
ss sectional dimensions gre'; >Ny

o i =

O

*)

b 45D —)

18 &N/m

< JORN
EI ' T > A e

EL amn

2ES ‘ o :
D ’ OIS
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Paper / Subject Coge. 38803 / STRUCTURAL ANALYSIS -

Q. P. Code :25896

(3 Hours) © . (Max. Marks-80)

estion no.1 is compulsory Attempt any three out of remammg five questions.
ures to the write indicate ful] marks. '

sume suitable data if needeg but justify the same.

ver any four from following-
tate and explain-

Betti’s theorem
Castigliano’s theorem.

rite. Prof.Perry’s formula, aexplammg the terms mvolved Also state the 5
yrtance of this formula 0ver~Secant formuia ' / T

3-hinged symmetrical parabol*' S, 'ub‘]e'cted to UDL over the entue span, 5

;0
hadP

g the concept of ILD fgr bendmg mom'ent (BM) prove that the BM at every
on of the arch is zergy ;{u i
xplain with neat sketchesjthe terms (1)\(Unsymmet1 ical bendmg (ii) Shear centre. 5
state their mgmﬁcance in_ strilctura] analy31s

rite the BM eguatlon\hééded 1S per Macaulay 5 method for the beam loaded as 5

R

W, SRR 10 A R

Page 1of 4
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Paper / Subject Code: 38803/ STRUCTURAL ANALYS|s _ .

Qr.

2 A in figure, find support reactjq
Q (2) For a rigid jointed plane frame shownD SFD and BMD for the f'ramns

FBD for all four members. Also draw AFD:

B
| hinge at ‘B’. oy

important points. Note that there is Iite=s c e
7
JOKN S T
# am
v - T "L
2
g -+

(b) An unsymmetrical 3-hinged'?:‘ﬁ5r5b01i0 arch 'is loaded as shown i,
Find- S P ATS

i The position of third hinge‘at:“C’ above the left support.
i, Support reactions. .~ S S A ‘
iii.  The position & mag

de.o

f max +ve and max -ve BM in the arch

O

Also draw BMD for the arch.
: v2kuin |12 N
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Using Moment Areg
| magnitude of mayj
ded as shown.

Method OR Conjugate beam method, dctennihe the‘lgcatlon( 302"
Mum deflection in a non-prismatic simply ~Supp0ﬁed .‘?ﬁa!nj;

QY 3

A 3okN g

; D,l
261 ! £l -_& D
A= 22m Im —t _

\ 3-hinged stiffening girder of a suspension bridge of span 120 m is subjected to- = <12~
' point loads of 180 KN anq 240 KN

s_upport.. T!1e Supporting cable has a
girder, indicating important points,

at distances 30 m and 80 m’.f‘?'si_i?ﬁe,ly{:l\_y; from\‘ A
central dip of 12 m. Draw SFD & BMD ffq? s
Also find maximum & min\immq:cqyl‘f\;_,-,tgnsuonf

o G GERR, ¢

A simply supported girder of span 24 m is traversed by a series of ﬁve &}iéél‘ldédé'éj 8
KN,20 KN, 20 KN, 25 KN

; and 18 KN spaced at distances 3 m, 2 m, 2mand3 m '

ectively. If the load system is moving from left to right with 18 KN as leading { S

1, find the location & magnitude of absalute maximum BM in the girder. . s
avi L Lo A0 w9

) A hollow circular column of length 6 m, external diameter '200L.m_‘rﬁ':ah\d““i‘ntemal 10

meter 150 mm is fixed at both ends. If the column carries a load of 200.KN applied

istance 40 mm from

. column axis, determine extreme fibre stresses. Also sketch
stress distribution diagram. Take E for column material as 96 GPa.

v ;"

The cross section of a § m long simply supported beam is a T-section having 10
\ge & web dimensions 120 mm x 20 mm and 20 mm x 180 mm respectively. The
m carries a central point load of 36 KN inclined at angle30° (anti clockwise) with

tical axis of cross section. Find maximum compressive and maximum tensile at the
ical section. Also draw the stress distribution diagram.

Draw ILD for axial force in top member DE of a warren truss shown in figure. 4

A rod AB of uniform cross section is fixed at ‘A’
2 the shape of quadrant of a circle of radius ‘R’
htwards) is applied. Determine-

- Strain energy stored in the rod due to bending moment
.- Horizontal deflection at B. Assume EI=Constant.

and is bent in vertical plane to 6
. At free end B a horizontal load ‘P’

Page 3 of 4
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/STRUCTURAL ANALYS)g
- I:'-‘

Paper / Subject Codé: 38803

(c) Determine horizontal deflection at joint ‘B’ in_ a rigid jointed plaﬁeﬁ‘iath,
Shown n feure. Take EI = 40,000 KNm'- US¢ Virtual work methiod <o 1]

2Nl

—

*******H**********:&*ﬂz**

Page 4 of 4
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(4 Hours)

Q.No. 1 is compulsory -:

aftempt any;hree Questions from remaining five questio
AsSUME any cata suitably if not given and state it c[earl p' <

'{i-:,é\,;\\‘\ N n:h' O KoY {
¥l (LY QAT Gy T AN
tis proposed o construct a ResiDENTIAL APARTMENT: (Eru.r n ThaneCity. The bmﬁmg« B

is, R.C.C. framed structure, The plot size is 28? X 30 n‘r:\

There are fwo flats on each floor, Type 1:1. B”I“-IK (AP)Proﬁ Are
Type 2 : 2BHK (Approx. 70 sq.mt.) AN

ey
:\._\ >

ide VLl o J» S
Provide passages, staircase » parking a ates etc.«ﬁs s;pe bVelaws.u
ék" "3“(.9‘ N oV oy DAY
Ay

(a) Draw Typical floor plan.
(b) Draw Stilt Level plan

(b) Draw the founda

(a) Draw the dert\a"lke

¥ AR G bV ALY
units of bugé\ag nin Q:No.1 (15)
\ o RAMRAG)
(b) Explaifi Worl?g‘gdfa wing and (05)
) Cor DT
(;«\:\‘45:" \%V% é.) ";.]’ :.} C‘Q::" (_‘;‘k o\
(a) Diﬁgrentnate, amo g,Lo%d Be?m
,(‘ “\ a,‘ C\,J
sketches‘and ekamrﬂes ORI 3 (06)
(b) Draw the p1an ahd sec\tloq Of\BltChEd (08)
el (06)
~ < !\‘\ o o "x',,;::' ~’<.'1( w‘“
Draw the front elevayog ‘ofs ﬂwe‘bumLderyg gwen in Q.No.1. (10)
R : Q» .f{ \\‘,“‘ “\ \ \ Ay &-\h\"\/
\‘J 1: elan show“ing propgs{gfbullt up area, internal road, parking area,
DX S TEE
f\‘r&e“b Id| rgi%?efl rﬁ\Q No.1. {10)
N\s PN T IS h
OF VN @\;\ 3.‘":? o
O G~ VA7 Y G T
. 11 b \o{ppen well staircase for an educational building (G+1)
haylng floor to floor hE|ght~3N6 ‘mts. Also show design calculations. (10)
e bjects “of building bye-laws. Explain Carpet area. y (05)
0, S
te ace plan of the building given in Q.No.1 {05)
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CwWlL \\\;l CBLCGS
Paper I Subject Code: 40404 / Building Design & Drawing

X G

ns s

T O
\

QP Cotes szt

)" (¥

0. 1is compulsory, Time: 4 Hours ¥

mpt any 3 of the remajnijy,
ume any suitable data,

Max Marks:80.

"!hing questions. Ly
if required and clearly mention the

Sathe; <.

(i) Living Room = 22 §q .,
(if) Drawing Room =20 Sq 1y,
(iii) Master’s Bed Room

(iv) Kitchen = 12 Sq.m,

(v) Dining = 16 Sq.m.

(vi) Bed Room = 16 Sq.m,
(vii) Guest Room =14 Sq.m,
(viii) Pooja Room = 12 §q.m, &
, passages etc. as per the Bye-laws Dy

ETE
(2) GROUND FLOORBIAN '«

TELOOR

N ,
%ilding, you have proposed in Q.No.1 10
Is of one Footing for the building,
10
20

2k 3k 3¢ %k ok ok ok ok 2
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40405/ Bu

pe j Subject Code

1s compulsory.

.

Question No. 1

2

SEN Y

5. Attempt any three out of remaining questions.

.

empt A0Y four of the following,

in briefly the factors affecting the requ
bricks are essentially re

What are the constituents of cement?
Jain method of waterproofing,

Wwhat qualities in

Expla

)
)

) Exp

)

ing

gtate requirements of ideal fo

ibe the vacuum concret

Descrl

g

(10M)
(5M)
(5M)
(T™M)
(8M)
(5SM)
(SM)
(5M)
(M)
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le Flemish bond

in sing
ost truss and labelled it

PR T2 12 2

rm w

of.

fte

a) Explain quarrying of st
b) Explain the properties

c) Enlist the types 0
neat sketch

. a) Explain Brick
b) Write a short,
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Paper / Subject Code: 38806 / FLUID MECHANICS -1 m,\ o7

(3 Hours) [Total _Ma_r ks: 80] j

N
-

~No.1 is compulsory,
5110': three from remaining,
mp " suitablt_a dz_lta if required, state the same clearly.
umeto the right indicate full marks,
(sub questions in order.

a-—q
= @

 any five : o
e Pipes in series and pipes in parallel.
pare Laminar flow and Turbulent flow.

e HYdr0 dynamically smooth and rough boundaries.
is siphon? Explain its working,

 short note on Mach cone & Mach line. A % 4
i HGL and TEL .

escribe Kinetic energy correction factor & momentum correction factor. (06)

rite detailed note on Dash pot mechanism and its application. (05)

n oil of viscosity 1.5 poise and relative density 0.9 is flowing through circular pipe of diameter
omm and length 3m at one tenth of the critical velocity for which Reynolds number is 2450.
ind (1) the velocity of flow through the pipe.(2) the pressure head of oil to maintain the flow in
¢ pipe. (3) the power required to overcome viscous resistance to flow of oil. < (09)

he speed of supersonic aircraft flying at an altitude of 1100m corresponds to Mach number 2.5.
Find the time elapsed between the instant the aircraft was directly over head of an observer & :
the instant observer feels the disturbance due to aircraft. Consider following three cases: when
(a) observer is stationary (b) observer is moving in the direction of aircraft at M=0.5. (c)-
observer is moving in opposite direction of aircraft with M=0.5. Take y=14,R=287JkgK &
temperature at given height is 280 °K. (10)-

Laminar flow takes place in circular tube. At what distance from the bounda
1s equal to the mean velocity.

compound pipe system consists of 1800 m of 50cm diameter, 1200m of 40cm diameter, 600m
of 30cm diameter connected in series. (i) What is equivalent length of 40cm diameter pipe of

same material? (ii) If three pipes are connected in parallel, what would be the equivalent.length
of 50cm diameter pipe? (06)

An equilateral triangle is divided into two parts by a vertical from the vertex to the horizontal
base. The value of K for vertical bisector, two base pipes and other two sides of triangle are 4
4_2 and 3 respectively. Take n =2, find the flow distribution in not more than two trials for ar:
Mput of 100 units at vertex & output ¢f 30 units each from left and right junction and 40 units
from the migq point of junction. (08)

Page1lof2
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MECHANICS -1
Paper / Subject Code: 33806/ FLUIP

o & m oy
TICAT NN, - -8 7 N

of 15m are connected by
m long of diameter 20¢y
ce pipes are 0.018; 0. 020 and_ :
n. Determine the flow rate’ m Ips vﬁa

ei
b. Two reservoirs with a differenc

The pipes are 300m long of diamete

' diameter 25cm. The friction

The contraction and expansion a

inar flow through cir cuIar plpes.‘;. 'y

for lam nsmission of power 1523“,e

. 5. a. Derive Hagen Poiseuille Formula e for maximum tra

i o ol b. Show that the diameter of the nozz

| _ ‘< length of pipe.
d= [E-] s where D is diameter of pipe and L is lengt P p
= lsfL

rage heig ht
c. A pipe line carrying water has surface protruswnl(jrch:c Zv:ctsg S agsmoo
: he pipe s
u 8Pa: determine whether t
i 'f"z;zlggzglt: of :/ater as 1000kg/m’ and kinematic wscos:ty 0. 0093 Stokes‘

6. a. A smooth pipe of 80mm diameter and 1000m long is carrying water g\i;.\thé ate 4
kinematic viscosity 0.015 stoke; calculate (1) loss of head (2)Wall ‘shear gy
velocity(4) velocity and shear stress at 20mm from the pipe wall (5) thlc n
layer. e R

b. Write short note on Prandtl Mixing length theory.
¢. Rewrite following with correct choice:

(i) The most essential feature of turbulent flow is

a (2) high velocity () velocity and pressure exhibit m'regular ﬂu

. L“
(c) ‘largc discharge (d) none of above

( !) In case of viscous flow throy
4 ©(a) Twice the maximum velocity
'-: (©) L5 times the maximum velocnty

gh a circular pipe the average ve

(b) half the maximum ve
(d) none of above
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[3 Hours]

Paper / Subject Code: 40402 / Surveying - 11

COL-lwabess
(Solve Any four sub-questions. Each carr

Solve any three questions ou

angle is 5201t

by Rankine

* Question No.1 is compulsory. -
b) Two straights

vertical curve of 200 m
es. If the peg interval is 20

08
(20)

10

rojects in detail :
) Profile levelling,

ire’of collect

1% b

11

10

the data of a traverse ABCD us

.

(20)

ing

ing

l'and Civil Engineering specifi

&
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8ra

.‘Q)e

%
JheEs
>
ng

o

10
05

f the star

101 O

tionsf GPS.
on a certain day,

nat

¢ applica
64936°20”
i
ion,

quator. The degc]
place of observat

ties of a Tehsildar.

ltitude of a star was observed to be

“between the zenith and the e

1tj0

Oy

me
N7
far
269
]

'
b
'(

S
O

O

tude of the

10"N. Find the lat

i

uties and responsibil

5

a

..
ey
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0% State th

\
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o
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Paper / Subject Code: 40402 / Surveying . |
-1

Q6.

a) Explain spatial and pon

softwares.

ng(\

length is 16 cm. the corresponding line meas
to a scale 1/50,000. The terrain has an avera

3 S N, AL
WG e R M
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Paper / Subject Code: 38803 ] STRUCTURAL ANALYSIS - | &'
Q vacode 25895 (‘1 & ,( ';' G- i \'{;:'

C\'\)\\_\'\Vl CBses : \715}20\3

</

' ST {‘;}B A
(3 Hours) (MammumMgr}\&S,\) )

Wuestion No.1 is compulsory.
KA. ttempt any three questions out of remaining questions.
Assume suitable data if required but justify the same. .

2mpt any four from following- ; DML e
rcular section having of 300 mm external diameter and-20: mm‘thlckness lS"tISEd“’ ST
8 column of 4.2 m length. Both ends of.the column are fixed. It carries a '°ad of
KN at an eccentricity of 30 mm from the axis of the column'-Fmd>the\n*@x,nQ1um
ding moment. Take E = 94,000 MPa. I ANSISR KR &

ne influence lines and explain its importance’ Draw typlcal ILD for Ra: and MA for 5

Antilever beam AB, where A is fixed and B is free. AT 5)0 59 i o o
e and explain the two Mohr’s theorems of Moment Area Method OO 2 S
g strain energy method, determine the deflection at free endn_f_, o\qa\ln‘gjeverf 5
ng length L and carrying a point load of P at free end. N ‘953 9\6\

able carrying a load of 20 KN/m run of horizontal span is suspended between two
ports 120 m apart. The supports are at the same Ievel and the central cabledip 5
m. Find maximum and minimum tensions in the cable. < <= “«“V

i slope at A using Macaulay’s Method. | ' S

80 KNl T o

AR T T ——AB4D
7Ll 2m Sm_ ‘

S ¢
N -
»

I g
Q3w " )

A4
»

- jugate Beam method El= Constant.

180 KN
B S 5D :
A 1.51 31 151 | B
R 1 2m 2m 2m
—rle——f¢—ple——]

ce hmged symmetrical parabolic arch ADCEB having central rise 6 m has a span 12
D m. It is hinged at A, B and at crown C. Point D and E are 10 m away from left
,|ght support respectively. The arch carries an UDL of 20 KN/m over the portlon
Find, :
p’ d;Reactlons if) BM, Normal Thrust at D

?and Radial Shear force at E.

Page 1.0f 3 P
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Paper / Subject Code: 38803 / STRUCTURAL ANALYSIS . |

DL of 24 KN/m over.half span, t

. Acantilever beam of 6 m span carries a U Star
° fixed end. Find slope and deflection at free end by ‘Momenit - Areﬂ

El=Constant. P v

b. Draw AFD SFD and BMD for each member shown in fol|owmg”f1gur -~<§ “

' 25 KN S,

B l C Al TOST P

25 KN/ m

: vy
. 3 )
2 . Q 4 } Y o RS \
R ¢ N ’ > N -
3 2 B e o e ) D iy
o Ve %
. AN AN
m - : AR NN
. . . . v - . \ ¢
y - 3 3 » X
: o N \
. _‘, ~
5
-
% 4 / ‘\- ;

entire span. Calculate the maximum and mmlmum qtensmn ~|th

horizontal and vertical force in the pier if the cable | passe
the top of pier.

b.  Four point loads having magnitude of 10 KN, 18 KN, 18 KN a\rflc\lh12 KN are

- at 2 m centre to centre spacing from each other. w1th‘\12 K ~load leadin

,,,,,

traverse a girder of 30 m span from left to right. Calculate the maximum |
moment and maximum shear force at 8 m from left: suppo‘rt &

Q.5 _‘«, -\’)\
a. Find horlzontal deflection at roller support for the frame as 'shown in figure usi
Load Method. , S5KN 7 &
T R o} D
P _
I 4 m
Sm| . I 4
\ D
SA|
, Sm
— ——]
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Paper / Subject Code: 33804 / BUILDING DESIGN & DRAWING:1¢

(4 Hours)

0. 1 is compulsory

pt any three questions from remaining questions. 8 Figny AR e
me any data suitably if not given and state it clearly. & s PFOEF T o &

Svﬁ‘i

&dse e thet =3
roposed to allot a residential bungalow as ( G+1 )\R ed tmctgle Followmg ar

us units of the bungalow, according to their fung:g: f
x 35 m.

aster Bedroom with A.T
edrooms (2 Nos.)
ining Room

E it properly (10)
St bR“ESIDENTIAL

(14)

(06) .

(10)
(10)

* lar he bu1ld1ng given in Q.No.1
2 the plan an sectton Of Dog-Legged staircase for a Residential | building as (
’ eight 3.9 mts. Also show design calculations.

Aeokesfe ok ok ok e e ke sk

A44261FC827BC4A649990D07501 95F86

Scanned with CamScanner



i : i 1o\q
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Paper / Subject Code: 40403 / STRUCTURAL ANALYSIS | SERE S Ny

s VoV !

(3 Hours) ) Maximum Marks-80 :
P S PLR T P Vs o s
SV FSTERF s e

Q. No. 1is compulsory. Attempt any three out of remaining five questions, -

Figures to the right indicate full marks, Pl S @ P F e TS el
Assume suitable data if necessary but justify the same, 7 ST OGS FEE v ORI E
Draw neat sketches wherever necessary.

S8,
Attempt any four questions. . S :
(a) Write Moment Area Theorems - | & 1L, giving neat sketches.: <5 & o' cvo¢5. S e b
. N = I : Ny PR é‘\,’\( ¢S i
(b) Differentiate between symmetrical & Unsymmetrical bending; giving <05 ¢
suitable examples. Y e O N e
(c) State and explain-(i) Maxwell’s theorem (ii) Betti’s theorem < ¢ e
(d) Define the term “Strain Energy’ and state jts expression for (i) Axial =5
force gu) Bending moment (iii) Shear force and (iv) Torsion e oy
(¢) Explain the necessity & function of stiffening - girder .in<a<Cable- 5 RN
Suspension bridge. ERaReE
() For the beam shown in figure draw the qualifative”influence” line 5
diagram (ILD) for (i) BM at C (ii) SF at section taken, just to the right
of support B. .
= 20—y ; R
9 S c’ D

—2m 4 -

1(%&-’5}1;1};51)} supported beam of span PQ =6 m is subjected two point loads 15 10
'KN-and 45 KN applied at mid span point R through two different planes as,
shown in I-section of the beam. Find-

(i) Resultant plane of loading

(ii) Location of neutral axis. 5

g%:;(iij)'Nature and magnitude of maximum stress at corner B,

V)

~

S

[ 15 kN ady A 80 46 K gt
4 '—\*/; 4

l ;lq—hamm
Zemm [
T 20 mm—t

b“)iFOl‘ the rigid jointed plane frame ABCD loaded as shown in figure-
(i) ‘Find support reactions.

r(ii) Draw Free body diagram (FBD) of all members.
57 ' Page 1 of 4

006FBA1142B8E6298C01 453C505AD286
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’ ot / Subject Code: 40403/ STRUCTURALANAL\'Slsl
H - - Paper ' ;

(iii)AFDs S].: . o t ;B:
Note that there is internal hinge &0 -2 14 KNim D
BKN ——- SR
li" @ [
PO
VS
i -, r:"h,-"' j‘.
; S ‘span d central rise g
Q.3 (a) A 3-hinged symmetrical circular flr(Eh of Spar;f ? i ?::e:.’ JERG 452;55(\!11;
subjected UDL of 12 KN/m over the.@fl}l_re span. Determir .«-\_i-“\.:ﬁ-f&ﬁoq;?;;\ -i%‘
(i) Support reactions. . g e TS SRS v WY
i (i) BM, NT and RSF at left quarter span Po;nt;\-":fi::;‘_, PSS ,‘éo,v }
Also draw BMD for the arch clearly indicating the location ‘& TORty
maximum bending moment. ! ’ TR ‘\
(b) Figure shows the plus cross section (symmetrical) of a column\?‘.whlgbg

m long with both ends hinged. This-coh_imn\:is_;'squbétedf.tﬁ;r-éflé)%@{ gﬁ@ﬁ

KN applied at an eccentricity of 50 mm from the ag(i‘s‘\q_f; column.’ }\b\%

Determine the extreme fibre stresses if E = ':150‘:-GPés;qu{c{6flﬁ?:;1;an§11ateﬁ
" Also sketch the stress distribution diagram. TR

I O NS

4

7y

]

200 ]
|

X oot —— LB |
_%. i

c '] Cawe momensiseets
!

] IN mm ]
+ 200 —4 loo-200 —f
b £

PR K il (b) A pin-jointed frame foadeq and supported 2

) ‘;3(‘({ }( \ Io) ' >S5 . v B S ShOWH in f
iﬁfc&@%éi@@fﬁ{@&tg‘l‘g eflection. of Jomnt °E’. Take AE = constant for al] i
;')<r‘l",?{§') é‘\,)/ﬁfﬁ load methog Olsg

or any other Suitable methoq.

o

> D <

? NV ¢
NS
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Draw ILDs for axial force in membe"‘
dge truss shown in figure.

"l g, c

ind-its"im) 5
ntre for: a~thm
’\‘."r(@,}u’r%&’h ..
i Lpegs@s-&m '
_":,- J“\._.'“f > oy ((_:“v i
FOFETES

al ysis.
wa]}ed channe ectlon shown in

50 locate clearly; 1he
ure. Take uniform 1 aﬂ’

pevne: s— m——— —
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Paper / Subject Code: 40403 / STRUCTURAL ANALYS|g I
ap

-
h

B
>t
2 o
e

\’L,“/‘J
(c) Using Virtual Work Method, determine the horizontal defleg: Ky
¢) Usi

U(Fé‘ 'r(-“'rf:;’ & (éyf
24 Kal i £

B8 =4
+S ET 3

s e tl) ™ 50f:]°l
ef fi 7 A
ina rigid jointed plan rame SUppOI'th & loaded as ShOWl’l ln 1g

—
12N |
—>
oo

Q6 (a) A simply supported girder of spa 30 m -
loads 120 KN, 60 KN, I50KN & 70-KN

moving from lefi 1 right wi%}]{o;SﬂKN} leadin
Determine- A

oy Qj‘”::f:‘;s Lo,
(1) Maximum positive

A :‘uf"‘\' o 5

&hegative SF at mid span S
: < SPNe

(ii) Maximum BM at ‘T)Jd-\S%ahg:{‘i;@:%;;:fﬁ@i@ff”j;;}i_‘
"o 52 s 70(kn )

% —

~—1m ~ 0 m +2m +

J A 3om _

e

9{1»\}« S«};M:;M ;;,:‘3{%“ &
Wl oty 2 Fx
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Paper / Subject Code: 40404 / Building Design & Drawing

(4 Hours)
1) Question No. 1 is compulsory.

2) Answer any three questions from remaining five qucstlons X
(x f ~N
) Assume suitable data if required and state it clearly. v« :

is proposed to construct a Boys Hostel building as (G'H) RCC framed structure.
th the following requirements, 2
2 Seated Rooms 10 nos -each 15 m
3 Seated Rooms 10 nos -each 25 m’
Guest Room - 20 m?
Entrance and Reception -20 m?
Hostel Warden Room - 15 m?
Indoor Games -35 m?
TV/Audio Room -40m’
Newspapers & Magazines =30 m? v
Kitchen -40 m? :

) Dining Area -120 m?

ovide passage, toilet, Dog legged staircase, etc as per the bye-laws. Assume floor

floor height as 4 m .

aw with suitable scale .

i) Draw the groundfloorplan. AR Ay (AN 15

ii) Draw the line plan of first floor. . S

o A

‘Bungalow~as (G+“1) R "G framed structure

¢ ,@plan; ar. <;» 15

11) Draw the line plan of first floor. 05
20

plain all. types of pitched roof 10
'te<"'rm01ples of plan n fOrRe51dent1al Building. 10
20

10

10

3 3 %k s ok ok ok ok ok
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ction in 1800225 - B 3¢ (LT. )(Sem V) ( Rev.) / 71304 - Advanced
QP Cpde: 62318

5(C). - Height of Frame shall be taken as 4 m

e (
TV/Audio Room is
Newspapers & Magazines -30m? &
Kitchen -40 m?
) Dining Area =120 m?

ovide passage, toilet, Dog legged staircase, etc as per the bye-laws. Assume floor
floor height as 4 m .

aw with suitable scale

15
05

20

10
10

20

10
10

3k 4 ok e ok ok ok ok ok sk
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C,\V\\’ \\.\, \ CGSGS Q-Q\ ‘5‘ Lolq

per | subject Code: 40405 / Building Materials & Construction Technology -
a :

_ (03 HOURS) - TOTAL MARKS: 80
1), Question No -1 IS compulsory ERSSE oy
ns : ( Answer any three questions from the remaining questlons

(2; Each full question carries 20 marks.
(4) Assume suitable data, if needed and state it clear]y
t any four 3 : :

Qnﬁg E)n detail classifications of engineering materrals Nt S (05M)
\\[’1hat i< the effect of ‘Bulking of sand & Water absorphon of CA 0n hes' v (05M)
concrete mix PFOPOFUONHB 5, ;
Srate the clastic properties of hardened concrete and expiam any one of : - (05M)
them in brief. D RO
Explain defects in timber due to seasomng w:th neat sketch o gl ~ {05M)
Draw Queen closer & King closer sketches wrth drmensrons m case of B E(05M)

standard brick. Lo :
Which field tests are conduct in the 1" eld on cement‘? - (05M)

f‘ A

Which IS code is required to perform compresswe strengih test on burnt clay ( 0M)
brick? Explain step by step. procedure to determme compresswe strength

of brick in the lab as per IS oode

Which IS code is required. to perform compaotron factor test‘7 Calculate how (10M)
much quantities of 1ngred1ents ‘of concrete in ‘Kg. are requrred to perform this

test in the lab? If the nommal mix proportions for M20 grade of concrete by

ratio are 0.6 : 1 : 1,67 +3.33. “Take mterna] dlmensmns of the: upper hopper as ,

top diameter = 254 mm, bottom diameter.=:127 mm & height = 279 mm and

also take densrty of concrete = 2350 Kg/m3 &

State the physrcal p1 operties: of OPC as per IS code (06M)
Consistency of cement and glvefapplrcatrons of it
What are tlre-&féri'ous vappl_:cétlo\ns of cement_‘morta_r (04M)
E\(plam m detarl how,wrll you decide dosage of ¢ (10M)
ngr-WlC ratlo of t
(10M)
(06M)
(04M)
(12M)

followmg data

esign Par_amcters 3 Data On Material :

Cement used : OPC.
Specific Gravity of Cement : 3.15
Specific Gravity of FA : 2.65
\ : 0. ! Specific Gravity of CA : 2.71
egree of Quallty Contlol Very good -~ CA :20 mm & 10 mm size in 60:40
ratio.
Degree of Exposure Moderate. FA ( Sand) : Confirming to zone-I

'_xplmn”t_he_;:Wedgmg method of quarrying of stone with neat labeled sketch.

Page 10of3
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uilding Materials & Construction Tech

- 5/B
Paper / Subject Code: 4040

“Couple l‘OOfn-

. beled sketch 34
xplain with neat la . e e P Sl h
Q.6 ;; E:giain “Marble Flooring™. £ D.P.C. treatment for ground flooring

¢) Draw a neat labeled sketch o

DisforQSa) sl
Data for Concrete Mix Design from I nd:anSa oV 0TRy

Road Note No. 4

S N |__ ACI-Cylinder Strength
/ \1\\\ Q(\‘\ ¥
\\

rete, MP3
8 g
y !

Day Compressive Strength of Conc

28-

030 035 040 045 050 055 060 065 0.70 075
o Water-cement Ratio

Table 1: Valyes of k. OR‘t’

2r<]" Standard deviation for
©__degree of control jp I\

Percen tage of
results below the | ‘k’> QR
characterisfics |

347
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s Subject Code: 40405 / Building Materials & Construction Technology

Table 3 : Approximate Air Content

Maximum size Percentage of
of aggregate Entrapped air
(mm) (%)
10 3:0
20 2.0 ;
40 1.0

Minimum cement content, maximum water-cement ratio & minimum concrete grade
(20 mm nominal max. size of aggregates)

o Reinforced Concrete
i\¢ Min. cement content (kg/m®) | Max. free water-cement ratio | Min. concrete grade
N 300 ~ 0.55 M20
 m 300 0.50 M25
¥ 320 : 0.45 M30

340 0.45 M35

360 040 M40

Nominal size of Water content Sand as % of Remarks
10 208 40 Sand zone 11,
20 186 35 water-cement.
m 163 30 ratio = 0.6,
rd 10 200 28 Compaction
20 180 25 Factor = 0.8

se values apply to the conditions given in the remarks column. For other conditions,
rections are to be applied as per Table 6.

orrections to the values given in Table 5, to be applied for conditions other than .
those given in the remarks column-of Table 5. :
¢ in conditions other than those Correction for Correction for sand -

given in Table 5 water content content in total aggregates
+1.5 for zone I,
1 conforming to zone [, 111 or IV 0 - 1.5 for zone IlI,
- 3.0 for zone IV
e or decrease in compacting factor +3% 0 -

alue by 0.1 (for workability)

ch 0.05 increase or decrease in 0 +1%
water-cement ratio '

nded aggregates (gravel) - 15 kg/m? - 7%

Page3 of3
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in 1700624 - S.E (Civil Engineering)(SEM-IV)(Choice
_ 40405 Building Materials & Construction Technology

de: 71347

read as .o

08 Marks - o -
'.-:_10 Marks |
05 Marks
05 Marks _ o

10

2 i‘
jwog;e;;ervmrs which have a difference of level
A’ ‘:"‘“?,J;_Bofgb
7032z calculate :-

\J

10

10
c. totai length of siphon is 600 m and the summit is 4m above

\‘,k.
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cWV W e
paper / Subject Code: 40406 / Fiuid Mechanics -11

(3 Hours)

1 is compulsory.

Question no

Attempt 20Y three questions out of remaining five questlons

sume any additional data if necessary and state clearly o,

res as required.

raw ﬂeat fgﬂ

er any 4 of the following.

Dupit’s Equation.

erive

Tayn

T
S ¢
:plain boundary layer separation and 1ts Ny .,\6'_\;3_,
N ‘}%.' \{w‘
plain propagatlon of pressure waves; 3 Qw;
. \: = C:i," A
plain kinetic correction factor al}\dc n Sgaf?}fa |
PP AT A7 I
s 5 >SS i

3 f
(G
3

a pipe of 300 mm dlameter;‘\ C-C

S SO

d 2 m/s resp. Assummg the ﬂo’w in plpe\to

[

N
'\ r\

»,\‘ \\

, helght of roﬁ ness:

‘Cn(, .\\o_\

f 10

natwn}aoirﬁ on the nose of plane
:“’C~ ¢

10

10

10

,m(.

The total [ength of siphon is 600 m and the summit is 4m above

-:'u e ,\c)

Page 1 of 2
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Paper / Subject Code: 40406 / Fluid Mechanics 0
ap

b. Water is flowing in a pipe of 140mm diameter with a velocity Of‘ 2 :
1 suddenly brought to rest by closing the valve. Find the pressm.é [j];SF ¥
elastic. E=206 GN/m2, Poisson’s ratio= 0.25, | A
K for water = 2.06 GN/m? Pipe wall is 5Smm thick. y
¢ Explain Hydraulic Gradient Line and Total Energy Ll,_.r.le"f'.

> a A lubricating oil of viscosity 1 poise and sp 0. 9. s p,um_p.e thro.
ength*of pnpe\ 1s 20 kN/
b.
6 a Experiments were’:onducted n
flat plate of sme“Zm ion and
b.

3/s If the average helght of
: umamtam thlS ﬂow
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CAVET W s ANICS -1 ‘ ‘ 3 aom
paper | Subject Code: 38806 / FLUID MECH e
- [Total Marks: 80 i

se check whether you have got the right questlf)n paper. R
1. Question no.1 is compulsory o A
2. Solve any 3 questions out of remaining.
3. Assume data wherever necessary and cl o |
4. Attempt sub questions in order. :1;-,:. . =

carly mention the assumptions made. Rast

Attempt any four , ; | 4
: : f pipe for
What is equivalent pipe? Derive an equation for equivalent size of pip ;

pipes connected in parallel. :
Explain with sketch assumptions made in Hard
network. : s
Derive an expression for velocity of sound wave in compressible

y cross method of pipe

s T e “oil having -
What size should be installed to carry a c!lscl?rge 0;" 5.5lps of oil having
viscosity 6x1072 stokes under laminar flow conditions? .
Prove that the head loss due to friction is equal to or'le-thlrd of tl;e total'.head
at inlet for maximum power transmission through pipes or nozzles. ek B
For turbulent flow in pipes, calculate the distance from pipe wall at whic
velocity is equal to the average velocity of flow.

Establish the following relation for a one dimensional compressible flow 05 " e Sy
through duct of varying area: (dA/A) = (dp/pV2)(1-M?)

Write detailed note on shockwaves and its types. e 05
Thermodynamic state of an air is given by pressure p = 2.3bar, temperature 10
T=300°K and velocity of flow = 250m/s. Calculate the stagnation pressure

if'(i) compressibility is neglected and (ii) Compressibility is accounted for.

Comment on results, ‘

Compare pipes in series and pipes in parallel. % 04 ,
-}:".:.Compare hydraulically smooth and rough boundaries 04~ . o5
" Compare HGL and TEL. = 04 .
‘Describe characteristics of Laminar flow, 04 o
Describe Reynolds experiment 04 "

A pipe of 5cm diameter is 5m long and carries a discharge of 0.005m?s. = 10

~ Find the head loss due to friction. The central 2m length of the pipe next is
replaced by a pipe 7.5cm diameter,- the changes of section being sudden.
Determine the head loss and corresponding power due to adoption of this

alternative. Take friction coefficient 4/=0.01 for the pipes of both the . TS
diameters and contraction loss coefficient = 0.5. :

. A pipe line 50cm diameter and 4500m long,
constant difference of water leve] s 12m.

- taken from a point at g distant 1500m

connects two reservoirs whose
A branch pipe, 1250m long

Page 1 0f2
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Paper / Subject Code: 38806 / FLUID MECHANICS .|

A steel penstock 60cm in diameter has a sﬁel] thickness of [2¢
modulus of elasticity of the shell material is 2.1x10°N/mm? ang m,
modulus of water is 2.1x10°N/mm?  The pipe is designed tq i ¢
water at a mean velocity of 2.1m/s. Determine the water hammg, Sc,
rise caused by sudden closure of valve at downstream end (i) by ne ey
elasticity of the pipe material and also (ii) by considering the ela Bl
pipe material. ' Stlcit‘
Laminar flow takes place through circular pipe. - At what distanc, ;
boundary does the local velocity equal to the average velocity? O
Oil of viscosity 0.97 poise and relative density 0.9 is flowin
hf)rizontal circular pipe of 100mm diameter and of length 10m 8 thy,
oil is collected at the outlet in 30 seconds, calculate the dit:f If §y
pressure at the two ends of the pipe. Also verify that the flow jg [ afrrl;?u
dt

For uniform laminar flow between two stati
: tiona aralle] .
gy3dlstance B, show that /iy = (] 2uVL)+(yB?) 3 'P:: % plates Sepay,
Ocm diameter pipe conveyi in turbulent reoin
; : pip ying water in turbulent regime.
i‘SChar ge in the pipe if the centre line velocity is 3.75m5gs. "l“al(fejjflf(l)lIa‘we
smooth pipe 200mm diameter carries crude oil of relative densi; -

velocity of .2.5m/s. E§timate the type of flow, head loss in 10 A
Power required to maintain the flow. Assume KT e vt Om ang
stokes. | o o iCINANC Viscosity g

e ’ ¥
) AL 3
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QP Code : 50697 -

(3 hours) Total marks: 80 .

1) Question no.1 is compulsory.

(2) Attempt any 3 questions out of the remaining 5 questions.
(3) Assume data wherever necessary and clearly mention the assumptions made.

(4) Draw neat figures as required.

Solve any four from the following 20

Derive an expression for the equivalent size of the pipe to replace the pipes in series.

A nozzle is fitted at the end of a pipe of length 300 m and diameter 100 m. For the

;nansilgum transmission of power through the nozzle, find the diameter of nozzle. Take
=0.009.

Define Mach Cone, Mach angle, Zone of action and Zone of Silence.

Explain the effect of pressure gradient on boundary layer separation.

Write a short note on Moody’s diagram.

Explain Dash Pot Mechanism.

5=t

_o B0

An old water supply distribution pipe of 250 mm diameter of a city is to be replaced 10
by two parallel pipes of equal diameter having equal lengths and identical friction
factor values. Find out the new diameter required.

—Hf

?. A siphon of diameter 200 mm connects two reservoirs whose water surface level differ 10
_ by 40 m. The total length of the pipe is 8000 m. The pipe crosses a ridge. The summit
. of ridge is 8 m above the level of water in the upper reservoir. Determine the minimum
depth of the pipe below the summit of the ridge, if the absolute pressure head at the
- summit of siphon is not to fall below 3 m of water. Take f = 0.006 and atmospheric
pressure head = 10.3 m of water. The length of siphon from the upper reservoir to the

summit is 500 m. Find the discharge.

2 A pipeline of 0.6 m diameter is 1.5 km long. To increase the discharge, another line of 10
the same diameter is introduced parallel to the first in the second half of the length.
Neglecting minor losses, find the increase in discharge if 4f = 0.04. The head at inlet

is 300 mm.
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200mm respectively. The water level in reservoir
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QP Code : 39574 .

(3 Hours) [Total Marks : 80 ]

* Question No. 1 is compulsory.

¢ Attempt any Three out of the remaining five questions.

- Figure to the right indicates full marks.

. Draw neat sketches wherever necessary.

- Assume suitable data wherever required.
!a) What is alkali-aggregate reaction? Explain the factors, promoting the al}{ali-' 05 _'.:jl_.\-
- aggregate reaction. Red
(b) Explain in short retrofitting. Mention the methods of retrofitting. ‘ 055
Ec) Explain ultralight weight concrete. P A 08
(d) Define creep. What are the factors affecting creep? 05

10

(a) What do you understand by High strength concrete? What are the constituents
of high strength concrete? How is high strength concrete produced?

(b) Define hot weather concreting. What are the effects of hot weather on concrete? 10
What are the precautions to be taken during hot weather concreting?

(a) What is concrete mix design? Explain step by step procedure of concrete mix 10
design by IS code method.

(b) What is fineness of aggregate? Explain the procedure to determine it. 10

(a) Give the list of nondestructive tests on concrete. Explain any one in detail. 10

(b) What do you understand by soundness of cement?. Explain the procedure to 10
determine the soundness of cement.

10

(a) - What is High Range Water Reducer (HRWR)? Explain the effects, advantages

. and disadvantages of HRWR.
(b) . Define w/c ratio in concrete? Explain the effect of w/c ratio on the

durability of concrete.

strengthand 10

‘Write short notes on the following (any four) 20

i Flyash

ii Distress in concrete

iii flexural test on concrete
iv  Ferrocement

v - Pull out test .

EGOCFC45F2172FDF02888CBF24029725
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Lmec T £
Q. P. Code: 39260

Time: 3 hours T e
1. Question No. 1 is compulsory. (Total Marks 80)

‘;-' Attempt any three out of remaining questions.
- Assume any suitable data, wherever required and state the same.

empt any four of the following. it

a)

Explain the properties of materials used for building construction

b; Explain with neat sketch “Reticulated Finish.

C . 0 . >

: State the engineering properties of ceramics with its uses.
) State the properties of mortar.

€) Dex-nerits of distemper as compared to paints.
f)  Write a note on “false ceiling”

a) Explai‘n the preservative treatments for stones. (M)
b) EXpla'm the manufacturing process of hollow concrete block. (5M)
¢)  Explain various tests carried on lime. ' gy

a)  Sketch for providing damp proof courses in foundation of

Plinth stating materials used for damp proofing. : (6M)
b)  Write a short note on grade of concrete. (4M)
c) Explain various operations involved during concreting. (10M)
a) States the types of glass and its Applications. (5M)
b) Explain with neat sketches defects in timber. (10M)
¢)  Write a short note Trial mixes in mix design. M)

a) = Sketch elevation and section of uncaused Random Rubble masonry

Showing through stone. (6M)
b)  Write a short note on “Gypsum as an interior material”. (4M)
¢) Explain with neat sketch form work for slab. (5M)
d) Write a short note on slip formwork. (5M)
a) Explain Terrazzo flooring. (5M)
b) Explain requirements of a good roof covering. (5M)
¢) Explain with neat sketch “lean to roof”. (10M)

Kok ko ok ok ok ks ok Rk

ESGCFC45F2172FDF0288808F24006607
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[Total Marks-80]
(3 hours) -

) Question no. 1 is compulsory .
)Attempt any three questions out of remaining five q[‘]esthl'lS /
) Assume any additional data, if necessary, and state it clearly
) Explain answers with neat sketches, wherever necessary
Explain the procedure for setting out centre line of 2 tunr.lel {gg{
Discuss necessity of curves. Classify horizontal curve with neat sketches. e
Differentiate between fixed hair and movable hair method of tacheometry :05;

What do you understand by Remote Sensing? Give its applications.

th Block Contouring Project
d, time required, accuracy 0

Compare Radial Contouring Project wi w'?'t ko = -
terrain, instruments and accessories use btained, area
covered, table for recording data, etc.

A simple curve, of radius of curvature 25
900 m chainage and an intersection angle
Calculate all necessary data for setting ou

from the back tangent

raights, intersecting at  [10]

f length 20 m is used.
ndicular offsets

0 m, connects two st
of 34°30°. A chain 0
t half of the curve by perpe

eodolite having a [10]

constant. The reduced Jevel at station A
axis 1.35 m above the ground. Calculate
efer rise or fall vertically

made with a tacheometric th

il NG v
Ry R rS
LR

The readings given below were
multiplying constant of 100 and no additive
was 100.0 m and the height of the instrument
the gradient expressed as the horizontal distance one m
between the stations B and C.
Station To WCB Vertical angle
A B 48° 00 +11°30°

c 138°00° -17° 00

Vel e

Stadia readings
2.048, 1.524, 1.000
[ 2.112, 1.356, 0.600

Explain how do you perform project/ route survey for a highway [10]

are separated by a distance of 1.15 mm. from the [05]

bject glass of the telescope is 23 cm. The distance
m. Calculate the tacheometric constants

The stadia hairs of ‘a tacheometer
central hair. The focal length of the o

of the object glass from the trunnion axis is 7 ¢

What do you understand by Stadia Charts and Tacheometric Tables [05]

Discuss briefly ab_oututhe Global Positioning System. [05]
Electronic Distance Measuring [nstruments [05]

Discuss the principle and applications of

A gradient of -1% meets a gradient of +2% at a chainage of 1110.00 and elevation of  [10]
335.75 m.; The vertical curve of length 140 m is to be set out with pegs at 10 m
interval. Calculate the elevations of the pegs by the method of Tangent Correction
Explain the problems encountered while setting out simple circular curve

A railway curve is to be connected through a transition curve to a straight for a
limiting velocity of 80 kmph. Calculate the length of the transition curve if
superelevation is to be built up 0,025 m. per sec. of vehicular travel

[05]
[05]

Write short notes on: (any 4) [20]
Composite Curve:
Instruments for setting out works .
Subtense bar & ;w%}_;
“ s
{

GIS
Total Station

2F4A7267688055B483146CAF05SACAEC3
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five quest,

) Answer any three questions from remaining

) Question No. 1 is compulsory.

learly.

) Assume suitable data if required and state itc

is proposed to construct a R.C.C framed structure

+1) with the following requirements.

a) Drawing Hall

b) Master Bedroom(with A.T)
¢) Bed Room (Two Nos.)

d) Kitchen

€) Dinning Area
f) Guest Room

1
20
7
3
20
10
10

1
20

hickness). Floor to floor

tes as per byelaws
have planned in Q.no.1
Consider wall thickness is 230 mm.

¥for commercial building having staircase

w
& &
= £ = o
z = == =3
%) ] = = w
%52 2E g
= a0 <
2 g.E 2% P
= = 5 &) pr-
M 5= 5 g ®
— 3} Ry = ~
S 5 &m_ S
eu R B * Q
Qnuu.\ o — 0 * ©
o R =23 * =
g _quz = * <
Y oin, 2 52 * o
m. ; = o o * s
= [0 [5)
.= ] <
< i rm (&
QM O % o8 ]
Hen © O = S ~
ORI [=% m
w =g 9 o
=£B5 T 5
< ‘s o L ™
2= 5.8
gy 2=
- QO O L
L o= O
Vﬂtt
o =
2223
-vrrr
OODD
= O ~~
R G IS
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18 @@ Q. P. Code. 40833

(4 Hours) Max Marks 80

No 1 is compulsory,

any three questions out of remaining five questions. & 3
to the right indicate full marks. % N

suitable data if required and specify the same clearly S

1o construct (G+1) R.C.C residential bungalow with the following requtrements,
loor-Floor height as 3.3 m. on a Plot of 40 m.X40 m. - SN

- 20 M2

developed plan of ground floor.
line plan of first floor.

ront elevation of the bungalow desngned in Q. No.1. 7 08

ross-section passing through s staircase and sanitary umt ofthe - = 12
esigned in Q. No. 1.

undation plan & details of one footing of the bungalow in Q No.l 10
ite plan of the bungalow designed in Q. No. 1. 10

& sectional elevation of CCTW double shuttered fully panelled door. 12
Building bye- laws with examples. : 08

un path diagram = : : 06
any two prmmples of plannmg 04

type of pltched roof for factory of size SM X 20M. Draw plan &
or the same. , 10

on followings (Any 4) ; 20

-awings & Submission drawings.

ook ke k keock ok koo ko k
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nicu
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fu

o,

s

ged parabolic

. Answer Any 3 from the rem
ri

1. Question No. 1 is Compulsory
3. Figures to

2

3 Hrs.

ons:

rough out the span (I ) the parab

th

ow that for a three hin

n

d the Shear Centre for a section sh

200

10

,.* .

ALL DIvnN® 1N M.

—${ 10}~

T

[]a]

3

Fi16.1

15 kN/m

Fig.2
d udl as shown in Fig. 3

carrie

2 AR
3

efine strain energy

hear force,

SPAN =20 m

B n.wo.}m:
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simpl /
oty I;Ii’esl‘;l;goirstl?d beam-of span 5 m. carries a loa | 0£:10 k
not verticle but inclined at sog{t;&{&n‘é“-m_ihdt axis &<

assing throu F A
gh the CG of the T’ Section,\%sf"s(hﬁ‘iﬁfi"f’;j .
~ LY N,

alculate the bendin 1 a8
etails (10) g stress at A, B & C. Q?%’:%E{gk:@:{

L0 D N

N
[a]
o

3
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52
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< 't I ‘s
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P-% t vy (10)

Iy pety]

q. 1Y
g AE CONSTANT FOR ALL MEMB,

tion of External diameter 200 mm and
5 m. long and has its both the end fixed. The
ad of 140 km. at an eccentricity of 30mm, find out
ced at extreme fibres of the column sections.

ircular sec

(10)
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Qeu'\\_ W Cene ¢ 7] 5l2a

b
"@’aﬂ o Q. P. Code: 39744

RN S

Time:
3 hours Marks: 80

pt any FIVE questions
20

Define E i
» ¢ bxposure station, Nadir point, Flying height and Swing.
What are the objectives of GIS?
Distinguish b i
f - etween conventional theodolite and electronic theodolite.
wo straights inters i
ect at chainage of 2056.44m and angle of intersection is 120°. If the radius

f simple curve is 600
m calculate tangent distance and chainage at point of commencement.

he centre lin i ’
e of a road is to. be tangential to each of the following lines. Calculate the radius

and tangent lengths 10

Line WCB Length
AB 0
BC ' 90° 450.24m
CD 143712 | .

. L |

RN hat is electronic digital theodolite? Mention its field application of it. 10
E hat do you mean by setting out work? Explain setting out work for a building 10
b) D istinguish between land survey and construction survey 5

B appears to be 12.5cm on a vertical air photograph of 15cm
ghway on 1:50000 topographical maps are 6.25cm.
ove MSL. Calculate the flying height of the

A straight length of a highway A
oth. The corresponding distance of the hi

.

o the average elevation of the terrain as 1250m ab

o ——rryp——T

bove the MSL.

ed to plot ‘L’ section and “C’ section in survey camp? What is the

page1of2
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Qp,

de of -1.0% is followed one of +0.5%. The Chain

ionment a gra )
) In a road alig 50.50m respectively. The rate of change of grag

Q4.(b
out the vertical curve take peg interva of

ersection point are 400m and 2

int ’
tin
20m. Calculate the necessary data for setting

g out of simple curve with neat sketch

Q5.(a) Describe various obstacle in layin
S 2 Give the principle, types of GPS and application of GPS in cijyj|

Q5.(b) What is GP
field.

Q6. Attempt any FOUR
a) Distinguish between composite curve and compound curve.

b) Explain 7/12 utara.
¢) Principle and use of aerial photogrammetry.

d) Define remote sensing system and necessity of the same.
e) Field application of Total station.

*Rok ok ok ok ok
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Gu;’ — E&:@Sbﬁ) 17!5’[’2@12

(3 hours)

Question no. 1 is compulsory

Attempt any thr =

o an§ e :ieﬁ?)uestlons o.ut of remaining five questions

Explain answers w‘nal data, if necessary, and state it clearly
ith neat sketches, wherever necessary

Explain tl

Difcuss nli::)srsoi:;il;rg for setting out centre line of a tunnel [05]

Differentiate betwee l;_rves_ C!aSSlﬂ’ horizontal curve with neat sketches. [05]

- n fixed hair and movable hair method of tacheometry -[05}
erstand by Remote Sensing? Give its applications. [05]

Compare Radial Contouri j
terrain, instruments a;Odurmg Project with Block Contouring Project w.r.t the type of I
accessories used, time required, accuracy obtained, area

covered, table for recording data, etc

A simple curve, of radius of curvature 250 m, conne

féo(l)c?:l ihalﬁage and an intersection angle of 3,
alculate all necessary data for setti i

oy bk tangen:y or setting out half of the curve by per pendicul

The Yead-ings given below were made with a tacheometric th
multiplying constant of 100 and no additive constant. The re

between the stations B and C.

cts two straights, intersecting at  [10]
4930°. A chain of length 20 m is used.

eodolite having a
duced level at station A

was 100.0 m and the height of the instrument axis 1.35 m above the ground. Calculate

the gradient expressed as the horizontal distance one meter rise or fall ve

Station

To

WCB

Vertical angle

A

B

48°00°

+11°30°

C

138° 00’

-17°00°

Q. P. Code: 26090

[Total Marks-80]

ar offsets

[10]

rtically

Stadia readings
2.048, 1.524, 1.000
2.112, 1.356, 0.600

Explain how do you rperfo_rm project/ route survey for a hig

The stadia hairs of a
central hair. The focal
of the object glass from t
What do you understand by St

Discuss briefl

Discuss the princi

A gradient of -1% meets a gradient 0
rtical curve of lengt
ations of the pegs byt
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ple and applications of Electronic Distance
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he method of Tangent Correction
imple circular curve

hway

distance of 1.15 mm. from the [05]
telescope is 23 cm. The distance

Measuring Instruments [05]
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heometric constants
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T - Civi

Ltal Marks: 80
Q1 is compulsory

Solve any three out of the remaining from Q-2 ¢

&

Araia v
. . I
1. 2) A continuous random variable has ngv '-
i ; A
and f(x) = 0, otherwise.. Find k and b l,§‘f
ST
SLNE,
1 2 ST 20
IfA=|-1 3 Asp s
0 -2 : CEES
N
5 £ Vet o
By using Green’s theorem eval cgra
. 2 s
e line x=41,y = +1, $(x3 2
> ST
i) e
Calculate Karl Pearson’s lati¢
< VLS
X 3 PR 650412 &2
SRR SRR S A S P T
TR R 2E el 65 30m. Can it be
RS CE A ’ oy o N ‘M_"&) 4 £ oy Vg %
. a) Random sample-of 900 items §“_}9Q%QE\O.\.?_ geaeed of Ga el s
~ oy AT 0 M N Al NS N
garded as a sample'from d_ argepopulation‘whose'mean is 66.2 cm. and
A S NN F QAT AV 9'3 S 6
andard deyiation:Scm: at 5% leyel:of significance’
S CHTELRE DN FOIT TS .
e T4 thod of multiplier [ve the NLPP, optimize

CE CT G LG RS 6

AN/\
5%
>
LN
N,
..|_
N
2
W8]
+
=
[38)
<2
)
‘:-.
=
o]
<
a
=
=1
)
al-

For
A% 8

variable such that, p(x=1) = p(x=2)-find E () 6
%q?e?n ¢ 3ydx + 4zdy + 6ydz where c is the

o {1‘1}‘?/. ’\;
"ﬁaphére x*+y?+z>=8zandz=x +4. 6
ey
A

41?3\2j‘.-‘t1}:n‘1’k'53 and the following frequencies were observed.

LT
es’
SH

V - 'f'.*; o on e AR

)A die-was thrown i
AR SR N AN T ;

est the hypothesis that the die is unbiased. 8
- A ,\1\ ;\,:_ “;.,‘-’_-,,V. l:-}»(“v:,fi o

el
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Time: 3 hours

stion No.1 is compulsory. Attempt any three questions out of remaining.
ume suitable data if required, state the same clearly.

ures 10 the right indicate full marks.

lain answers with neat sketches, wherever necessary

b questions in order.
Write short notes on any four from following:

engineering

Reverse curve, its necessity, elements of reverse curve.
Batter board, boning rod.

Tacheometry, its principle and advantages of tacheometry
EDM, its principle and working.
List various methods of setting out of curves. Explain setting out of curve_bgiwo
theodolite method. SF
Describe various obstacles in laying out of simple curves.

Explain procedure for calculating data and setting out of vemcal curve by b
gradient method.

The following readings were taken with a tacheometer fitted with analectic lens. Calculate
gradient between station Pand Q. - i
Investment Staff Vertical Stadia Central hair
; . WCB : g
Station station - angle readings reading
o P 40° 10° 2.050 1.40
Q 160° -8°30° 1.980 1.35

he RL of instrument station is 280.50 m and the height of instrument axis is 1.450m.

Explam how to calculate the R L of top of tower whose base is inaccessible, with
Stwo plane method.

~Derive an expression for calculating horizontal and vertical distance for line of sight
mclmed and staff held vertical.

S The bearmgs of three lines AB =21°45°, BC = 80°30°, CD = 147°15". Find the radius
~-of curve tangential to three lines. Length BC =450m. Also determine the tangent
lengths

‘What is compound curve? What are elements of compound curve

}3 Explam setting out procedure of compound curve.

A 8m wide road is to deflect through an angle of 60° with the centre lme radlus
300m the chainage of point of intersection being 3600m. A transition curv
=“used at each end of the circular curve of such a length the rate of gain

acceleratmn is 0.5m/s’, when the speed is 50kmph. Find: (1) Length of
curve (2) chainages of all the junction points. 4

\Explam setting out of sewer line. 2
‘Describe survey project carried out by you at site for tacheometric contoul

.‘ "/'. ]
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Q. P. Code: 26092 S

Marks; 80

Types of horizontal and vertical curves stating application of each in. cml (05)

\’\\‘

SIS 5(05)“

2(05)
-(03)

S (09)

(06)

(08)
(06)

(10)

(03)
(03)
(08)
(06)
(06)

(10)

(05)
(05)
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- ' Q. P. Code :25897
(3 Hours) (Marks-80)

Question no.1 s compulsory. Attempt any three out of remaining five questions.

Figures to the write indicate full marks.
Assume suitable data if needed but justify the same.

nswer any four from following-
a) For a 3-hinged symmetrical parabolic arc

pan, prove that the radial shear force at every section is zero. ; 5
) Write Prof.Perry’s formula, explaining the terms involved. Also state the g
portance of this formula over Secant formula. ) .
c) State & explain Moment Area Theorem-11. Also draw the conjugate beams for :
ollowing real beams shown below- o
——a—=2 - =
c1) o 1l
—0 r-—b-ﬂt————-!, - B
€ Py v )
d) Explain with neat sketches the terms-(i) Unsymmetrical bending (ii) Shear
entre. Also state their significance in structural analysis.
€) Write the BM equation needed as per Macaulay’s method for the beam loaded
5

s shown-

. }2 Eeljn
<] ‘,\\ l*'
- c 7/ » £

A A ——p— A —t 1 Sm —

(f) State and explain-
i.  Principle of superposition 5
i Castigliano’s theorem.

(a) For a rigid jointed plane frame shown in figure, find support reactions and 10
draw FBD for all four members. Also draw AFD, SFD and BMD for the frame,
indicating important points. Note that there is internal hinge at °B’.

G i‘#\i}m
¥ L - “mm.‘
B B 4m ¢| 2m ¥

Z2m
12 '—A;f'—'?'

2m

| :
'}‘ ;-—,i - f'-ﬁ.

Page 1 of 3

Scanned with CamScanner



|

Q. p. C°dé

ed as shown in figure. Determineq

. . d support
(b) A pin jointed truss 1S ]?::j?g’a:si lfngnit Load Method.

horizontal deflection of jo 11 members.
Take axial rigidity AE = 30,000 KN for aﬂ ek
-’)j 12 ke

5 L
T
4 \ |

L i

A3 e 2 e

Q.3 (a) An unsymmetrical 3-hinged parabolic arch is loaded as shown ip fig

Fiﬂd- . ; “ ARl
i.  The position of third hinge at ‘C’ above the right support.
ii.  Support reactions. . .

iii.  The position & magnitude of max +ve and max -ve BM in the arch,
Also draw BMD for the arch. 3
12 EN o

l 2 B

T |

£m :

- - : |

" r

A— 2 — o

Q.3 (b) A hollow circular column of length 6 m, external diameter 200
internal diameter 150 mm is fixed at both ends. If the column carries a lo
KN applied at distance 45 mm from column axis, determine extrem fibre st
Also sketch the stress distribution diagram. Take E for column mate ﬂ:ﬁ as 96

Q4 (a) Qsing Moment Area Method OR Conjugate beam methox
location and magnitude of maximum deflection in a non-pr
supported beam loaded as shown. i

MO S PP S
Pia Yl o uiP)-
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CiviL - T (cpeced s/2-/20 (>
cT

Q.P.Code:17042

DURATION : 03 HOURS MAX, MARKS : 80
INSTRUCTIONS

. Question number 1 is COMPULSORY. .
2. Attempt any THREE questions from the remaining FIVE questions.
3. Each full question carries EQUAL marks.

4. Numbers in parenthesis are right to indicate FULL marks.

5. ASSUME any suitable data wherever required.

Q.1 Attempt any FIVE of the following ¢

A) Explain Bulking Phenomenon of Sand. [04M]
B) Explain Curing of concrete. . (04
C) Explain ‘Boiling Water Method’ to determining compressive strength of

accelerated-cured concrete test specimens as per 1S : 9013 - 2004. [04M]
D) Write a short note on High Performance Concrete. (04M]
E) Write a short note on Shotcrete. [04M]
E) Explain Concept of retrofitting in-case of UCRM load bearing structure. [04M]

Q-2 A) Design a nominal mix of M15 concrete grade for sand of zone-II grading and
maximum size of CA is 40 mm to carry-out PCC work ,by using the table 9 of
IS : 456 - 2000 whose clause no. is 9.3. Determine the mix proportions:
1) by mass (weight) & 2) by ratio. It is decided to use volume batch mixing
on the site, find out the volumetric proportions for the mix. Take bulk densities
of cement, sand and coarse aggregate as 1450 Kg./‘m3 , 1600 Kg./m® and

1700 Kg./m® respectively. [1oM]
B) Enlist the “Bogue’s Compounds” of OPC. Explain their effects on properties of

cement. [05M]
C) Define Workability of Plastic concrete. Enlist factors affecting of it and explain any

one of them. [05M]

Q.3 A) The concrete mix design is carried out for M25 concrete grade as per Indian
Standards. The mix proportions per m’ of concrete is obtained as below :

Water (Kg.) | Cement (Kg) | Sand (Kg.) | Coarse Apprepales ( Kg.)

190 425 682 1064

Correct this proportions with explanation to suit the site conditions such that

the free surface moisturc of sand and crushed granite coarse aggregates are

2% & 1 % respectively. Coarse aggregates contain 60 % of 20 mm size and i

40'% of 12.5 mm size. Report your answers in weights as well as in rutios. [08M]

R) Definc coarse apgregate. Classify coarse aggreguates on the basis of surface texture.
How does surface texture influences on the properties of plastic as well as hardened
concretes ? _ : [omM]

C) Define light weight concrete. Classify LWC on the basis of making method and
enlist applications of acrated concrete (min, 4). [05M]

Q.4 A) Calculate approximately the ingredients of conerete, required to perform the slump
cone test in the lab, If the mix proportions for M20 grade of concrete is 0.5: 1: 1.5 3.
Take dimensions of slump cone is D-—= 200 mm, d - 100 mm and H = 300 mm. [08M]

Turn Over

'8EEBC26367FABAFDIEOE 383579975139
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Q. P.Code:].

2

hemical admixtures and explain WRAS based on, how
th of the concrete ?

rkability and streng

pacted concrete with field applications (

B) Define admixture. Enlistc

.does they works to increase WO
ain roller com

C) Define special concrete. Expl
ling and Stitching methods of the

Q.5A) Explain with neat sketches Routing & Sea

crack repair techniques. .

B) Define Fibre Reinforced Concrete. Explain cracking mechanis
member subjected to flexure with neat labelled sketch.

g. What are the precautions are t

Weather Concretin
hot weather condition?

m in FRC

o be taken while

C) Define Hot
concreting in

Q.6 A) Choose & write the correct options :

a) The Flow Table Test on fresh concrete is explained in IS ,
i) IS 456 : 2000 ii) IS 1199 : 1959 jii) IS 457 : 1957 iv) IS : 383 : 1979

b) The Flexural Tensile Strength on hardened concrete is explained in IS
i)IS516: 1959 i) IS ]02_62 :2009 iii) IS 456: 2000 iv) IS 1199 :1959

c) The gradation of FA & CA are given in IS
iii) IS 383 : 1970 iv)IS 455 19;

i) IS 2386(part 1) : 1963 i) 15 269:2013
given in IS

d) The guidelines for Concrete Mix Design are
i) IS 10262 : 2009 ii) IS 10086 : 1982 iii) IS 10510 : 1983 iv) IS 10080 : 19

€) Air entrainment in the concrete increases
ii) strength, iii) the effect of temp. Variation, iv) the unit weight,

i) workability,

B) Enlist the advantages of Ready Mixed Concrete.

C) Write a note on Rebound Hammer Test on concrete.
D) Define High Strength Concrete and explain setting & hardening property of it.

Data for Nominal Mix Design [ Q.2 A)]
Table9 Proportions for Nominal Mix Concrete

(Clauses 9.3 and 9.3.1)
Gradeof Total Qua.n't&ty of Dry Aggre- Proportion of Fin Quan
Concrete gates by Mass-per 50 kg of Aggg.;ale toOCoar:e 50k e
\ gof Cement, Max
Cement, to be Taken as the Sum Aggregate (by Mass) )|
of the Indlvidusl Masses of ‘ '
Fine and Coarse Aggregates, kg,
Max
M @ o
MS
i ggg Generally 1:2 but subject to 60
iio i an upper limit of 1:1%, and a 45
MI5 i lower limit of 1:2Y, 34
M20 250 X
NOTE—The d
proportion of the fine to coarse aggregutes should be adjusted from upper limit 1o lo vely i
- u;ngates b

For an average grading of fine o :
; 0 ggregate (that -
maximur size of aggregates 10 mm, 20 mr(n nndiﬁozl:::l: ::ﬂﬂfy“ of IS 383), the proportions
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Emo T
Q. P. Code: 26419

(3 hours) Total marks: 80

) Question no.1 is compulsory.

) Attempt any 3 questions out of the remaining 5 questions.

) Assume data wherever necessary and clearly mention the assumptions made.

) Draw neat figures as required.
Solve any four from the following 2

Define and explain the terms (i) Hydraulic gradient line and (ii) Total energy line.

Write a note on Water Hammer & Control measures.

Define Mach Cone, Mach angle, Zone of action and Zone of Silence.
Explain Prandtl’s Mixing Length Theory.

Explain the term co-efficient of friction. On w.
depend?

hat factors does this co-efficient

The difference of water levels of two water reservoirs is 8 m. They are connected by 10

a 40 m long pipe. For the first 25 m length, the diameter of the pipe is 120 mm and

for the remaining length, the diameter is 200 mm, the change in diameter being

sudden. Find the discharge into the lower reservoir. Take £=0.008.

A syphon pipe 800 m long connects two reservoirs whose water surface levels differ 10 g
by 9 m. The diameter of the pipe is 400 mm. Taking = 0.008, find the discharge.

If the summit of the syphon pipe is 6 m above the surface level of the upper reservoir,

calculate the maximum length of the inlet leg for the pipe to run full. Neglect all

losses other than friction. Take atmospheric pressure head = 10.3 m of water and

separation pressure head =2.3 m of water.

ers 50 mm and 100 mm respectively, each of length 10

Two sharp ended pipes of diamet
o reservoirs which have a difference of

100 m are connected in parallel between tw
level of 10 m. If the co-efficient of friction for each pipe is (4f) 0.32, calculate the

rate of flow for each pipe and also the diameter of a single pipe 100 m long which
would give the same discharge, if it were substituted for the original two pipes.

Find the maximum power transmitted by a jet of water discharging freely out ofa §
nozzle fitted to a pipe = 300 m long and 100 mm diameter with co-efficient of
friction as 0.01. The available head at the nozzle is 90 m.

Show that the diameter of nozzle for maximum transmission of power is given 3

Page 1 of 2

Scanned with CamScanner



each
W, determine the flow in ﬁ(_a

0
Q4 a For a pipe network shown bel
may be assumed as 2.0.

b Calculate the stagnation pressure, temperattue and denSltY on. thf ftagnflflgtt poi
the nose of a plane, whlch lS ﬂymg at"800. km/hour through stlllxadlr\havmg g Pfe
-l OOC TakehR 287 L/kg Keand, k‘«?kﬁt@m
' OISR O 5P

Q5 a Determine (i) the pressune gl adle 3 (u) the shear stress at the two hgrlzontal m
plates and (ii) the ; dxscharge per\metel w1dth for the <lammar% flow of ojl y
maximum velocxty of Zm/s between two horlzontal f xed platés\whlch are 1(

X,

b Prove that. the velomty dlStllbthlOl_ ,‘ for v1scous ﬂow between two parallel plate
both plates are fi xed across’ a section is ‘parabolic in nature: Also prove that may
velocny is equal to one’ and a lnlf tlmes the average veloc;ty '

Q6 a For turbulent ﬂow in‘a plpe ot dlametel 300 mm f' nd the discharge when the
line veloc:ty is 2 m/s and the velomty:‘at a pomt IOO mm from the centre as me:
by pitot tube is 1.6 m/s. SHOR > &%

b ; r/:tlzjsutgl:lep:‘;/a;lorfoc:llarrltzlzt:r,\{}()o=mmi’_and length 1000 m carries water at the rate
ghness-is 0.012-mm, - ‘Determine the co-efficient of friction

shear-strestg_ ‘centre-lme velocnty and Vel0c1ty at a distance of 150 mm from t

\.
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T0924/T1014 STRUCTURAL ANALYSIS !

QP Code : 13876

(3 Hours) [Total Marks : 80

Question No, 1 is compulsory.

nswer any three from the remaining.

ach full question carries equal marks.

ssume suitable data if needed and state it clearly.

ree hinged parabolic arch, supported at the same level, carries a UDL (w) throughout 4
ngth (I). The central rise is (h). I the rise is halved (i. e. reduced to h/2), prove

the horizontal thrust (H) at the lower hinges gets doubled.

he frame in (Fig. 1), the axial force experienced by the beam BC is (write the correct 2

n):

C’ 3
= £ 3 Tagkehbige a) 12,5 kN b} 25 kN
& ¥+ ¢) Zem d) Nane of (hese
in A -
‘nm" H;nse_

shows a beam with its influence lines for Shear Force & Bending Moment at section1. 2
hear Force & Bending Moment at section 1 due to a point load of 20 kN, placed at mid-
, will be {write the correct option).

L .
v e #‘B
IW\. a) 0,75 kN & 2.25 kNm by 5 kN.& 5 kNm
' ' ¢) 7.5 &N & 10 kNm ) 1OkN & 30 kNm
a.a5  ILD (SF)
Kig, 2

2425,

pension cable having supports at the same level, has a span of 30 m & a maximumdip 4
. The cable is loaded with a UDL of 12 kN/m throughout its length. Find the maximum

on in the cable.

the two theorems of Moment-Area Method, with necessary diagrammaticillustrations. 4
in the method of virtual work, as applied to beams & frames, to find the rotationsand 4

lations.

{ TURN OVER

7879AB9848BCAT74B209B152B50C5C704
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T0924 / T1014 STRUCTURAL ANALYS|g l

2

Q0

ey Meth

2. (a) Determine the deflection at point C of the beam (Fig. 3),

0
GPa & 1= (250 X 10% mm*.

|

ending MOl‘nent i

element of the stati frame shown in (F.a gra’ﬂsi
Bq)

100 kN | -4_

cally determinate rigid jointed plane

T
H
¥
t
!

I
1
i

g R O AT R

506 kn/m
lie44 L4 4
P
3
v}
P
3
HL
=

a) The‘tree-hinged arch bridge (Fig. 5) has a parabolic s
Radial Shear, Norma| Thrust & g

Assume the load is uniformly tra

Y 2

l‘llll
'||l--

AR

—

- 1]

<
B

5w .

-
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QQ(I T0924 / T1014 STRUCTURAL ANALYSIS |
L\
Yog QP Code : 13876
"By 3
. (girder 8

rmine the absolute maximum Bending Moment in a Simply Supported b:??:a(rgézler 35:

the three wheel loads pass from right to the left on the girder. Support (A) i

rt (B) is a hinge. Refer {Fig. 6).

N
ok 1F skn

MSfor, ¢ 3m- DW¥ E

’4‘""'—"‘_""-
Kig. 6
B Gmgn M
- S
L {3 M4t
1-0 m‘ -_—““'H l'Smﬂ

ow circular column has external diameter = 200 mm, internal dia = 160 mm, length=4m. 4
carried by column is 200 kN at an eccentricity of 25 mm. Both ends are fixed. Young's
lus =94 X 103 MPa. Find the maximum bending moment.

pension bridge of 250 m span has three hinged stiffening girder supported by a cable, 8
central dip of 25 m, If 4 point loads of 150 kN each are placed at the distances of 20 m,

40 m and 50 m from the left hand hinge, find the shear force and bending moment in

rder at 62.5 m from each end, Also find the maximum tension in the cable.

Castigliano’s theorem, determine vertical displacement of point C of beam (Fig. 7). 8
=200 GPa, | = 150x10° mm*,

o kn/m  J30KN
T T 3 4 &3l

3 Bl

Hinge

nge
he Maxwell’s Reciprocal theorem & Betti's theorem, 4
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5, {a) A beam of T-section (Fig. 8) is 2.5 mlong af*d
load of 3.2 kN inclined at 20° to the vertica

section, If E = 200 GN/m?,

stress.

T0924/ T1014 STRUCTU

J.ogmm/‘rz’"“a'é ¥

N

RAL ANALYSIS |

4 QP C()[]Q

is simply supported at the ends, It car,
| and passing through the centrojq

calculate maximum tensile stress and maximum comprg

PR Flan§e =(loo x28> mm

Iig. 8

A | .'l'.zo'. A
e ]
e
g |l
“SHip 1+~

L

(b) Draw the Influence Line Diagrams for the forces in members A & B for the pin-jointed
plane truss (Fig.9).

£
¢

Fig. 9

VAN

4

4 vry +m

(c) Using double integration method, d i
» determine the slope at
cantilever beam (Fig. 10). e o e

&k
n

A

BN

2m.

Fig. 10
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10924/ T1014 STRUCTURAL ANALYSIS 1

OF Cods ; 13876

5

g Uniit Lozd Method, find the vertical deflection of joint (C) of a pin-jowntec glanetruns 3

11). Are3 of €/ of each member = 1100 mm? and £ = 2.1 10° 172.

Castighzno’s theorem, calculate the horizontal displacement of roller suppert (Djfioe 5
gid jointed plane frame (Fig. 12). E =2 X 10° MPa & I = 5 X 10° mm".

8 kn

zm‘ zm_
E o

£
M
> Fig. 12

7

the slope at 8 for the beam (Fig. 13). Use Conjugate Beam Method. Cis an interna!
e Teke E=2X 10° MPa & 1=5X 10’ mm*.

2.0 KN
| !
2m- B 2.m C 2am # 27 '_@:
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TURN OVER

g drawn in Q. No.1.
a tabular form of building drawn in

.

e the conditions when king post and queen post

t the type of pitch roof truss for a factory of clear

aw the plan showing the location of roof truss with
istance and section of the same with complete details.

©
=
=
<
[+ 4
e —~ i
- ” 5
w [P]
2 : i
B s a2 = )
| & O £ 5 =
w - o g TS : ERGE g
= S T Q = oy o X
N5 2 s 8= X : &0
o~ o - v o] 0& = .m
= > = = .2 & = 4 ” o
-l = L 2 08 & = %@Ww&m\%
o (a4 o g S ry e = =
J < EECE goSwEE S
UE S°Es DT eyl s
E o P2 8 = £ £ SuEu, S
= 2 =2 © 4+ 83 o Sy,
3 ~S g8 ot o2 ok e
= Z = o 5 = 5 ey o e 2 g A
27 22258/
Eage S2FB=8L2EFS3 :
BELE EA=2MAMO
v O 7] 4
M8 S cSEESERD <0
O <k < ol R =4 = e B el
Far =1 =G
- SN
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T0924/T1015 BUILDING DESIGN & DRAWING |

each stands for.
(b) How are building classified as per

building of Q.No.1 fall into?
(c) Draw the site plan and location pl

&

) MNP
SRS
S & ﬁw@mw e
- eA\N{%//\/
< o P@.efmmmnt
o FAPNACEESG

g R A
paSOanlu
T H B o 2
= a.O.ma%
v P ET S &
£ 855450

-
5882 2E 8
FET S8
L g = &b
R= g 4 2 2.8
b.lt“-mﬂ\utd
pmanme
Xe%m 2]
<)
b o PmWr
~~ — —~~
2 = <2
vy

> w Q e - .phﬂ 7 i~ Oa
— .. QJ .rw‘ g : i

< S By Yre g,

R ok CRIER IO,

Q +~— o & ,b.na.m %
.um m W h\.b y S (3 @Mu
2O i
v S~ N— (\vw.&.v. AW{.%,..U
M th\ ) h..r.w iy
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T0924 / 71016 CONCRETE TECHNOLOGY

v Oy
N A

Q.P.Code:17040 -
[ REVISED COURSE ]

(3 Hours ) [Total Marks : 801 - o
. Question No. 1 is compulsory. PRk “
¢ Attempt any Three out of the remaining five questions. L@, v
o Figure to the right indicates full marks. ' -
° Draw neat sketches wherever necessary. ey
o Assume suitable data wherever required. 2O

05,*,\

(a) What is hydration of cement? Describe the role played by Gypsum in. the
hydration reaction of cement.

(b) What are the properties one looks for in sand & water and how does one test .~
them for its acceptance for use in concrete? o
(c) According to IS-456 2000, state the various types of workablhty Wlth slump 05
value, compaction factor and appllcat:ons in a tabular form. :
(d) How will you decide the maximum aggregate size, zone of sand: and air 05
content in aggregate,
10

(@) Why grading of aggregate is important in concrete. Write explanatory notes
on i) uniform grading, ii) Gap grading and, m) continuous grading.

(b) Define cold weather concreting. What are the effects of cold weather on 10
concrete? What are the precautions to be taken during cold weather

concreting?

(a) Enlist the various factors requlred for mix design. How do they affect the 10

. process of mix design?
(b) Define High Performance concrete. What are the constituents of HPC? 10

Explain the method of making high performance concrete.

(a) Define the destructive, non destructive and partial destructive tests on 10

- concrete with-examples. Explain in detail core test.
(b) - What do understand by setting times of cement? Explain the procedure to 10

determine the setting times of cement..

(a) State the various physical properties of aggregates. How do they affect the 10

. strength of concrete?
(b) Why w/c ratio is so important in concrete? Explain the effect of w/c rationon 10

_the strength and durability of concrete.
Write short notes on the following (any four) 20
i No fines concrete
ii Retrofitting
iii Load test
iv. HPC
v Nominal mix and design mix

F97BFBCF494AE2E18F297DC342851188
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T0924 /T1017 FLUID MECHANICS I

(CBGS)

(3 hours)

(1) Question no.1is compulsory.

A2 ‘J
Derive an expression for the eﬁ\ulﬁaleﬁ )

Write a short note on hydrauh fgrL ’tlme_and_total energv |In8_

adlen

t ;- ; 10
which are connected by a honzontal plpe of d!ameter 300 mm nd Iength 400 m. The rate of
flow of water through ithe | plpe is 300 Ips.. Consuder alI Ioss s and take the value of f = .008.

State assumptlons in Hardy Cross method used for solving pipe network problems and obtain 10
an expression for correctlon in discharge for value of n=2.

Calculate the stagnatlon pressure, temperature and density on the stagnation point on the 10
a plane ‘which is flying at 800 km/hour through still air having a pressure 8.0 Nfcm?

4nd’te’ﬁiperature -10°C. Take R =287 L/kg K and k= 1.4.

9780C43F3C29912FC2827BC3174651E1
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T0924 / T1017 FLUID MECHANICS I

Q5 a An oil of viscosity 0.1 Ns/m? and relative density 0.9 is flowing: fhmugh a’
a

diameter 50 mm and of length
Find the pressure dropin a lengt

b Show that the momentum correcti
through a circular pipe are 4/3 and 2.0 respectively.

h of 300 m and also the shear stressmat the p|pe .»5

;a

oLV ‘m .' ;
e i W RO
Q6 a A smooth pipe of diameter 400 mm and length 800 m {carrles wate;/\a\t:}he rat bf“’&

Determine the head lost due to friction, wall shear\ stress centre Iinefve ocn hd h4
of laminar sub-layer. Take the kinematic wscosnty of wajc{e[.,_as&O 018 tokes: i \\ WS
= \‘,A Lo h \,,, s ‘:\ ‘..
b Write short notes on A S R A LT ST WD A

(i) Prandtl’s mixing length theory'
(ii) Moody’s diagram

300 m. The rate of flow of fluid thI'OUgh the P'pe |S; 3

on factor and energy\correctlon‘ factoref ] Wa
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CIVIL~TY
Swvueﬂq .

[Time : 3 Hours]

N ok

Please check whether you have got the right qucstlgn p%Per A I
AN) 1
N.B: 1. Questions No.1 is compulsory. Attempt any:thrg:e out of remammg\ YA
e 'm'(:/\.l Q S N 4.? @ q‘," 3

questions. & w««(% N Q‘ﬁ’sﬁf’{.é{-_‘ég. RATATON

2. Assume any suitable data if requnrcd state;thg ,Sgllgg‘g:l.%ﬂ .;\vag,‘i"gﬁﬂg 6
“f o N Loy (g nk‘\.,\;,/m“ ,"“v ~ g it .
3. Figures to the right indicate full mark(sk”r,s LI ES SETH
'-rh '\ \})" ‘;)- Vi
4. Attempt sub-questions in orderqucxr”ri“\\ RS QL S { s
Vo O \;'f.\\ ROSLNINS 25 ﬂs-’c;) ¥ L n
Q\(\f\‘r{; O }&“:q; ‘\:‘;\J“:;"/&;\_ A‘*,\‘:\(Q/)é}’g?“ ‘;.-t_,‘)/gg-/f'(?' 5

mpare any Four : A &

Digital Level and Auto Level. {;‘:" N ﬁl\?(': S

N g
) Compound Curve and Composit R CHE RS SEE
(’5!»\,'/\- “P O ~ ¢
Fixed Hair Method and Movab{légfiai”wM(e;ﬁod':’é”z‘;‘ TEENS,
O QAT ‘ !
) Transit Theodolite and Dlgltalil“he olite. “Q‘ COFTATELR

6‘
7f<
,-c-

) Block Contouring and 5@1@@ Con ou fFitig &
‘\‘f)tégg"- \,\"g {\-'/\ {‘-Y

N e LAY 4’ VLS O g

e‘ﬁgwt S &eometer 10

5

,

o i‘
) In a tacheometric rmwgy}ngﬁthe‘ béer'?a 10nS
S ST A
sf' A& P S
gradient of lme PQN e ashel:
S X ‘%Wtépk {\\M;ﬂss.v"-;f’,'&‘fe %
station R is 41 800 AP
Instrni"ment; Staff readings (m)
Q) Q
{4/ A NG
<<.“ YR /w‘ﬂi\ ‘

AT VDO T
having multlplym\ c?o stant’ V100 ai¢ ade
AV el "’h {, 3
The‘“staff\wasfheldrvei'tlcal>d~, 20l
A <u N /Q fi“/z\"h Y j Lo ({\ ,f'\ <N
Statlon’ “’»’
R @’“Jﬁfcf‘

1.000, 1.417, 1.833

_.;‘:-.; 1.000, 1.657, 2.313
0 AL
5
[¢ -a—vi" ,’ 4 &>
S v of G ﬁ-v'/.’\‘-\
&S O A AD L NP Sl gV A
BNV X tacheo"m(e I 1,1& “Cn‘“ﬁl“’ & 35,‘@‘55“
"4 ¢ ,.}Tj‘ ° ALY & Lower Wire Upper Wire
ISR 1.086 1.383
DS T 0.924 1.521
-"calculat Rthe RL of top of tower whose base is inaccessible, 5
: ,‘(/
y t; )
¥ f:ﬂ lst‘vario g hods of setting out of curves. Explain setting out of curve by 6
. f\\;}(«'\:f % '-»(\*’,:\“Mxv A"
S o"‘J ffsets- rérﬁ’ chord produced method.
& .( “!

R e v ‘\:

cribe, Garjous obstacles in laying out of simple curves. 8
AR rv.
) What xs vgmcal curve? Sketch various types of vertical curves. 6

o ‘,?
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a)

It is required to set out 4°

angle 150°.

method of deflection angle.

Expla

b)

a)
b)

A 0.5% rising gradient meets

intersection points are 55

6.

A ,.sv ,, ,,...,\ ﬂ.
IQIEL 3 SR VoL
B8 B e s
S .@wmw,..}&“o@ww;
PEVIRS
B NS~
S & B U5
2 ¢ O
d A, O OVIEC
= O & 3 “o
A oy SI\.
~ o~
)
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Q.P.Code:16646

Time : 3Hrs,

N.B.: (1) Question No.1 is compulsory.

) Attemi)_t any Four questions out of remaining questions.

(3) Assume suitable data if required but justify the same (20)
Attempt any four )
lain the principle of superposition with example.

What is meant by conjugate beam? State the Mohr’s Theorem no I & 11 as

applied to the conjugate beam.
~ Define ILD and explain its importance in Structural analysis

Explain function of each component of susj)ension bridge consisting of
suspension cable and three hinged stiffening girder.

Explain the concept of unsymmetrical bending. Also state the condition where
unsymmetrical bending in flexural members can occur.

Using moment area method, determine the vertical deflection and slope at free  (10)
end of the beam as shown in fig. :

B

. l SokN | _rmmd
rF = :
+_am A3 ol A0y
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¢ shown in fig. Draw Free Bog

. irell 06 AFD, SFD, BMD 1, Dia
¢ rigid -""ﬂ;;edand construct Of the safﬁ
) Maryfe ﬂ;ersepﬂfat y R Y
a3 @ ed st : ' 15 ke fon

m'cal cable of span 100m with central dlp ISm iS IOaded
ymme .

b) AS . s e
a3 | o 30kN/m. Find the maximum and minimum tension in the cay,

a4 (s) Figure shows the cross section of a T beam with its CG 4 -207my, be,
J

top surface AB. The ¢/s is subjected to sagging bending Momeny
. . G 8
acting in plane as shown in figure. Find the maximum Compresgiye iy
stresses induced in ¢/s. Also locate the neutral axis position

- A “?-me—--q-_fm_de

4120200 m . [omm

oL _ ] 4
'. 140mm
M=2 Km , - .

0240 __ﬁﬂ:lomm l |
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Q.P.Code:16646

cal deflection (10)
For the pin jointed planc frame as shown in figure, calculate vertica

of point D as shown in figure.

L N
L OSET . .
T

s t:'z‘

Find the vertical deflection of the truss shown in figure at the joint C. Cross- (10)

sectional areas in mm? of all the members are shown in figure.

Take E =2 x 10° N/mm?>.

' Draw ILD for members 4,5 and 6 of truss shown in fig. Assume that the load (10)

Turn Qver
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moves along the bottom chord.

a6 (a) aded as shown in figy,
t

A three hinged symmetrical parabolic arch is lo
Calculate: i) Support Reaction ii) Maximum bending moment in the porg
AC and BC (Draw neat sketch). iii) Normal thrust and radial SF at D,

; , - _ 20 EN/M -

(b) A column of hollow circular section with 200mm external diameter
100mm internal diameter is of length 4m. The column is pinned at both enfx'5

The column carries a load of 100kN at an eccentricity of 40mm. Findt :

stresses produced at extreme fibre of the column section. Take E=200Gpa

R, =

Q7 (a) Thel ‘ 7‘ |
e load shown in fig moves from left to right 'on'a girder of span 10m ﬁﬂd

e et Mt S A s e e
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Q.P.Code:16646

the absolute max. BM for the girder.

g ot SO 2L

v o L | m ) m oy 5 8
J"-i Xl 0+6 0 5’2{-—1 T — __,(_"s . ",
2 4 - 7 ‘,‘. o T
! L 4 k .
Lyt roe o . -<. . ‘..
#r L=lg™ : &, Eo -79’

p of 6.25m. (10)

There is a

a live load

) ‘The cable of a suspension ‘bridge has a span of 50m and a central di
Each cable is stiffened by a girder hinged at ends at mid span.
uniform dead load of 10kN/m over the whole girder and in addition
of 32kN/m, 12m long. Find the maximum cable tension when the live load is

situated on the half of stiffening girder with its right end over the central

hinge.
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Q. P.Code: 538901 g
4

B

[3 Hours] - [Total Marks: 80
ours

estion No. 1 is compulsory.
empt any three of the remaining.
of statistical table is allowed.

. - 5.
g Green’s theorem evaluate.

dr where F=xi- xyjand c is the triangle having vertices A(0,2), B(2,0), cla.2)

1 2
Cayley — Hamilton theorem to find 2A%5A3-7A+6| where A= [2 2] 5

e mean of the following distribution is 16 find m,n and variance

| 8 12 16

20 24
|  1/8 m

n 1/4 1/12

=x)

average of marks scored by 32 boys is 72 with standard deviation 8 while that of 36

is 70 with standard deviation 6. Test at 1% level of significance whether the boys

orm better than girls.

ulate Spearman’s coefficient of rank correlation from the data on height and weight of
udents

ight (in inches) | 60 62 | 64 | 66 68 70 | 72 | 74
ight (in Ibs) 92 83 | 101 [ 110 | 128 | 119 | 137 | 146

nown that the probability of an item produced by a certain machine will be defective
05. If the produced items are sent to the market in packets of 20, find the number of
ets containing (i) atleast 2 (ii) exactly 2 (iii) at most 2 defective items in a
ignment of 1000 packets using Poisson distribution.

the eigen values and eigen vectors of the matrix

§ -8 -2
4 8 w2
3 -4 ]

[Turnover
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2

d to manufacture light bulbs. Sampljeg ol
B are use |

nd .
processe? e results were obtained

ifferent .
g (a) Two di < and following

ion
drawn from thesé two populatio

d’
le size -
Sample ard deviation —ar than variance of B

: ic greate
hesis that varianceé of A isBF

“the hypot! .
. y ultipliers solve the following N.L.P.P.

‘s m
{b) Using the method of Lagrange’s

2
= 6)(12 + 5X2

Optimize z
) . =0

Subject to X +5% =7 and  Xu X2
F 7 Y] 272 +x k is irrotation :
{c)  provethat F=»(2xy+z)i+(x2 +2yz° )+ (¥ ) . Fing,

scalar potential for F and the work done in moving an object in this field from

(1,2,0)t0 (2,2, 1)

e test administered to 1000 students the average score was 4,
(]

4. (a) In an intelligenc

standard deviation was 24. Find the number of students (i) exceeding the Score g
|

(i) between 30 and 54

()  Use Gauss’s divergence theorem to evaluate f J‘ N.Fds where F= 2xi %]
2
<

over the region bounded by the cylinder x+y*= 4, 2=0, z=6
(c A sample of 400 students of undergraduates and 400 students of post grad
raduate

Classes was taken to know their opini
ir opinion about autonomous
colleges. 290
. of the

undergrad
graduate and 310 of the post graduate students favored the auton
omous st

Autonomous statu
S -
of colleges is independent of the level of classes of stud
of students

toshow three or fiye?

(b)

o e j

the boundary of X<0, y=

Oand xz - NP
+V-—1,lnthep!aneZ=0'

[TV
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ating temperature X on

TAOA AL AL TR YL WAL W A

. s oper
hemical engineer is investigating the effect of process Op

By

19O
160 | 170 | 180 | 2°%
100 |110 l120 |130 |140 [150 =
45 |51 54 61 66 |70 74 78 | 85 89 |

4 ield on the basis of
d the equation of. regression line which will be enable to predict yield

and Y

perature. Find also the correlation coefficient between X

individuals are chosen at random from a population and their heights are found to &

63, 64, 65, 66, 69, 69, 70, 71, ;1’0 inches. Discuss the suggestion that the mean héight

the population is 65 inches.

w that the matrix A is derogatory and'ﬁnd its minimal polynomial 6
2 -3 3
0 3 -1
0 -1 3

g the Kuhn-Tucker conditions solve the following problem 8

Ximize z = 10x, + 10 %; - X, %°

jectto x; +x, 5 8
X3 +X £ 5

X3, X220
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