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Marks:80
Time: 3JHours

N.B. 1) Question No.1 is Compulsory.
2) Attempt any Three questions from remaining questions.

3) Assume suitable data where required and clearly state the same.
4) Figures to the right indicate full marks.

Q.1 _Attempt any Four (20)

a) What is difference between dynamic viscosity and kinematic viscosity? State their units
of measurement.

b) Anoil of specific grey 0.85 is contained in a vessel.at a point the height of the oil is 37m.
Find the corresponding height of water at the point.

. ¢) Explain equipotential lines and flow net.
d) Explain the principle of venturimeter with a neat sketch.
e) Explain Hydraulic coefficients.

f) Derive an expression for Stagnation density and temperature.

Q.2.a) A vertical gap 24.5 mm wide of infinite extent contain a oil of specific gravity 0.96 and (10)
viscosity 2.45 N¢/m’? A metal plate 1.5mx1.5mx. 1.5mm thickness Weighting 48 N is to
be lifted through the gap at a Great constant speed of 0.1m/ Estimate the force required.

b) A square surface 3mX3m lies in a vertical Plane Determine the position of the centre of (10)
pressure and the total pressure force on the Square when its Upper edge is a) in water b)
15m below the water surface.

Q.3.2) Define the equation of continuity; obtain an expression for continuity equation for three-  (10)
. dimensional flow.

b) If ©@ = 3xy, find x and y components of velocity at (1,3) and (3,4) Determine the (10)
discharge passing between streamlines passing Through these points.

Q.4.a) Derive the discharge through orifice meter. (10)

b) A horizontal ventunimeter, with inlet and throat diameters of 300 mm and 100mm (10)
respectively is used to measure the rate of flow of water. The pressure intensity at inlet is
130 KN/m? while the vacuum pressure head at the throat is 35cm. of mercury. Assuming
that 3%. of head is lost in between inlet and throat, [ind the coefTicient of the discharge

of the venturimeter and the rate of flow.
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Paper / Subject Code: 50825 / Fluid Mechniacs I

Q.5.a) An external cylindrical mouth piece of diameter discharge 100mm is discharging water  (10)

under a constant head of gm. Determine the discharge and absolute pressure and hc:’\;l ::
water at vena-contracta take Cy = 0.853 and C;= 0.62 for vena-contracta. 12
atmospheric Pressure head = 10.3 m of water.

i = (10
b) Suppressed rectangular water is used to measure rate of flow and a stream 2m wide. The (10)

head of water above the weir is 25cm. The sill of the notch is 50cm above the stream
bed. Assuming C4=0.62 find the discharge consider velocity approach.

i 0
Q.6.a) Derive an equation for discharge over a triangular notch. (10)

b) find the match number when an acro Plane is flying at 800 km/hr through still air having  (10)
a pressure of 9 N/cm’ and temperature of 15°C. Take K=1.4 and R = 287J/kg k, caleulate
the Pressure, density and temperature of air at the Stagnation point on the nose of plane.

56276 Page 2 of 2

X1118Y42FOEOX1118Y42FOEOX1118Y42FOE0X1118Y42F0E0

Scanned with CamScanner



Teeg)Lib]S.El sernair] Cvil] Frn AT/ J4/es)2.00 y

Paper / Subject Code: 50825 / Fluid Mechniacs 1

3-5/5’&0 -77] / C'r‘ur'///l’\ay—-'Zou;( | |
| edi- 1406 [202¢7

Time: 3Hours Marks:80

N.B. 1) Question No.1 is Compulsory. . . 4
2) Attempt any Three questions from remaining questions.
3) Assume suitable data where -i'-cquired':ind clearly state the same.
4) Figures to the right indicate full marks.

Q.1 Attempt any Four - 2 (20)

a) What is difference between dynamic.\{iséosity and kinematic viscosity? State their units
of measurement. : ’ 3 ‘

b) An oil of specific grey 0.85 is contained in a vessel.at a point the height of the oil is 37m.
D Find the corresponding height-of water at the point. ' '

¢) Explain equipotential lines and flow net.
d) Explain the principle of'vcnturim_gtér with a'neat sketch.
¢) Explain Hydraulic coefficients.

f) Derive an expression for Stagnation density and temperature.

Q.2.a) A vertical gap 24.5'mm widc:of; infinite:extent contain a oil of specific gravity 0.96 and (10)

viscosity 2.45 Ng/m? A metal plate 1:5mx1.5mx. 1.5mm thickness Weighting 48 N is to
be lifted through the gap at a Great constant speed of 0.1m/s Estimate the force required.

b) A square surface 3mX3m lies in-a vertical Plane Determine the position of the centre of (10)

pressure and the total pressuré force on the Square when its Upper edge is a) in water b)

15m below the water surface. . , —
Q.3.a) Define the equation of continuity; obtain an expression for continuity equation for three- (10)
dimensional flow. :

b) If @ = 3xy, find x and y comp_orier;ts of velocity at (1,3) and (3,4) Determine the (10)
discharge passing between streamlines passing Through these points.

Q.4.a) - Derive the discharge through orifice meter. (10)

b) A horizontal ventunimetér, with inlet and throat diameters of 300 mm and 100mm (10)
respectively is used to-measure the rate of flow of water. The pressure intensity at inlet is
130 KN/m*while the vacuum pressure head at the throat is 35cm. of mercury. Assuming
that 3%. of head is lost in between inlet and throat, find the coefficient of the discharge

of the venturimeter and the rate of flow.
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Paper / Subject Code: 50824 / Architectural Planning & Design of Buildings

S EISem-fIIL/ er}//nay- 2,02"1/@ 7KT o cdti- 12)06 ’7"'”1
Thume: 2 hours Max. Marks: 80

Nute:

1. Q1 1s compulsory.

2. Aunempt any three (03) out of the remaining questions.
3. All questions carry equal marks.

4. Draw ncat Sketches/Diagrams, wherever necessary.

QL. Solve the following : 20 marks
Draw the Plans of a Residential Bungalow, as (G+1) storied RCC Framed structure wnh
following facilities. (Plot size is 50 mx40 m.)
(1) Living _Cum _Dining Room = 24Sq.m.
(1)  Master’s Bedroom (with A.T) =22 Sq.m.
(i) Bed Room =18 Sq.m.
(iv)  Guest Room =18 Sq.m.
(v) Kitchen = 12 Sq.m.
A (vi)  Drawing Room = 24 Sq.m.
. (vit)  Puja Room = 10 Sq.m.
Provide Toilets, Passages as per Bye-laws. Assume Floor to Floor height as 3.0 m.
Show position of Columns, Doors, Windows & Ventilators in the proposed PLANS.
Draw
(a) Ground Floor PLAN (with Walls) - 15Marks
(b)  First Floor LINE PLAN (Single Line Plan.) -05 Marks

(2. Solve the following : 10 marks each
1\ Draw the Front Elevation of the building as designed and drawn in Q.1. (G+1 Storied)
Draw the Foundation Plan & Section of one Footing of the building, as designed and

drawn in Q.1.

3. Solve the following : 20 Marks
Draw the Plans of a Small Hospital in a District place in your district , as (G+1) storied,

with following facilities:(Floor to Floor Height- 3.6 m.): ( Plot = 40 m. X 40 m.)
Consultancy Rooms — 6 No.(Each 15 Sq.m.)
r. O.T(Operation Theater)- (80 Sq.m)(with A.T)
Ward-2 no._( Each 80 Sg,.m.)
Pathology & X-Ray =30 Sq.m.
Doctor’s Room-20 Sq.m.
A Nurse's Room =20 Sq.m
Medical shop=15 Sq.m.

Provide Toilets, Passages as per Bye-laws,
Show position of Columns, Doors, Windows & Ventilators in the proposed PLAN.

All the above facilities on Ground & First Floor only

Draw:
(i) Ground Floor Plan (with walls) — 15 Marks
(ii)  Line Plan of First Floor (Single Line Plan) — 05 Marks

—
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Q4. Solve the following : 10 marks each
A Draw the One-Point perspective of a Small Single House of size (35x 15) m.(Overall
Dimensions of Building).
Take floor to floor height as 3.6 m, Plinth height at 600 mm, height of parapet wall at roof

level as 1.0 m and height of observer as 1.6 m, above G.L... Assume all the remaining
data.

Iy Plan & Design a Dog-Legged Staircase for Floor-Floor height of 3.6 m. (Residential
Building)

Draw Plan &Sectional Elevation of Staircase.

V5. Answer the Following. (2x10=20)
A Explain & Draw different types of all PITCHED Roofs, with proper Sketches & Diagrams

12 Explainall types of STAIRCASES used for Residential & Public buildings, with neat sketches.

Q6. Write Short Notes on any FOUR, with proper sketches. (4x5=20) .
A~ Green building Concept & Built Environment '
!t Computer aided drawing(CAD) concepts & detailed features
¢ Principles of Planning for Residential buildings
1) Principles of TOWN Planning
i Alltypes of Flooring used for Residential & Public buildings

Xk ok ok ok ok ok ok ok oKk %
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(3 Hours) Total Marks:80

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

- (2) Attempt any three questions form remammg ﬁve qucstlons
3) Draw neat sketches wherever necessary.
4) Figures to the right indicate full marks.

(5) Answer each and every question combined manner in order.

1. (a) Write identifying properties of thc followmg minerals- 05
(i) Talc = 2 : <
(i) Calcite -

(i)  Corrundum
(iv) Amethyst

) Galena
. (b) Write name of the rock with the help of given information- 05

(1) Extrusive rock,vesicular structure and black colour

(11) Sedimentary rock shows Lammatlon sometimes fossils

(iii) Plutonic rocl\ coarse gruned texture ,major minerals quartz and
feldspar

(ivy  Metamorphic rock, found in beaunful shades mmeral composmon
calcite

(v) Clastic rock, cementing matcnal u'on oxide ,major mineral quartz

and feldspar

(©) Draw labéled dmgram of the followmg- Ky S 10
- (1) Angular unconformity ,
(i) Volcano

A (i) Gravity dam
= () Mural joints
(v) Perched water table

. 2, ; (a) Explain any two landforms created by the geological agent wind and 10
river respectlvely

(b) What are the major shells of the earth ? Explain with diagram. 05

(c) Discuss the various types of weathermg with examples. 05

L 335 (a) Explain any four structures of Primary rock with diagram. 10

‘ (b) Describe the Texture of Sedimentary rock. 05

(c) Explain the use of Metamorphic rocks with examples. 05

4, : (a) What is Fold 2 Classify the folds based on position of axial plane. 10

? (b) What is Normal fault and Reverse fault ? 05

- (¢) A westerly dipping limestone bed has thickness of 130 m and the 05
, width of the outcrop is 255m.Determine its true thickness ang

/'{l; ' o ‘amount of dip.(Scale : lem = 50m) i“qine@’
,“';_‘7 / ;
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(b)
()

(i)
(i11)
(iv)
v)

(vi)

6. (a)
(b)
(c)

LI J "
\ L
. ]

Paper / Subject Code: 50823/ Engineering chlbgy

Classify the rocks according to Geomechanics classification for a 10

Rock having UCS of 190 Mpa and RQD of 80 % with average '

spacing of discontinuity of 1000 mm which is slightly rough in /

nature and slightly weathered. The strike is perpendicular to the

tunnel axis and drive with dips at an angle of 20°. Also 8 lit/min

groundwater inflows the tunnel length per 10 m. State the condition -

of rocks for tunnel construction. (RMR Table should be prowded '

during exam) ‘ L

Write short notes on (any two)- .- % Il 10—

Cone of depression - * ) B
Describe suitable geological condition for Dam construcuon P 0l
What is Wenners configuration?

Physiographic divisions of India

Factors controlling water bearing properties of rock ] K P -
Cross bedding and Graded bedding T nd o .

What is Elastxc Rebound Theory ? "'5
What is plate tectonics ? k 5 -
What is Run and Core logging 7" Calculate the value’ of Core 10

Recovery and RQD_ from the following data. Mention your 5
opinion:about the su:tablhty of rock for foundatlon purposc from
obtained result.. : -~ -
Total Run =2 m. , % ot
- Sr.No. Length of core sample Nature of joints at lower
(in cm) ~__end of core sample

1 20 : N

2 11 N.

3 9 N

4 6 --M

5 3 - M

6 8- N

7 25 N @

8 7 M

9 8 N

10 24 M

11 20 N

12 15 N

13 2 N

14 6 M

T 11 N

= X1 18Y75BB87X1118Y75BB87X11] 8Y75BBB7X1118Y75BB87
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Total Marks: gg

SE|Civi) [Sem T | Mey—2224

(03 Hours) -
Instructions:

1. Question No. 1 is compulsory

2. Axnswer any three from the remaining.

3. Each full question carries 20 marks.

4, Assume suitable data, if needed and state it clearly.

Q.1 Attempt any four Marks
a  Establish relationship between Young’s Modulus, Bulk Modulus and Shear 5

Modulus.

b  Draw Shear force diagram and Bending moment diagram for a simply
supported beam carrying a UVL of intensity zero and 20 kN/m at left
support and right support respectively.

¢ Define core or kernel of a section, Locate the Core of the solid rectangular 5

. . section having a width of 300 mm and a depth of 400 mm.

d Define strain energy. Derive the expression for strain energy due to
suddenly applied axial load.

e A timber beam has a square cross section (200 mm x 200 mm). A 100 mm
diameter hole is punched at the centre of the beam. Calculate Moment of

inertia along both the axes.

200 mm
n—

-
< >

100 mm N

f  Discuss virtual work theorem and Castigliano’s theorems. 5
& Q.2
a A T-beam of %pan 5 m is simply supported. Flange is (200 mm X 20 mm) 10
and websis YA
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X1118Y3D769EX1118Y3D769EX1118Y3D769EX1118Y3D769E

Scanned with CamScanner



Pﬂpc.r /‘Suhject Code: 50822/ Mechnics Solid

(20 mm X 180 mm). Maximum permissible bending stress i 200 MPa.

Determine the maximum UDL which the beam can carry safely. 10

indri i 5 m long is closed at ends by a
b A cylindrical vessel of 1.6 m diameter and 3.5 m fzg s losed st nde 07

rigid plate. It is subjected to an internal pressure 0 )
circumferential stress is not to exceed 150 N/mm?, find the thlcknes.s Eoi
shell. Find change in diameter, length and volume of the shell. Assume:

2x10° N/mm? and Poisson’s ratio= 0.25.

Q.3
a  Draw AFD, SFD & BMD for the frame shown below. UDL on beam BC is 12
20 kN/m.
20 kN

B g 20 kN

[ <

15kN [ E
AE=03m

EB=01m D
BC=04m
CO=02m

A
b A beam cross-section shown below, is subjected to a shear force of 140 kN. 8
Draw shear stress distribution diagram across the c/s.

140 mm

%
"a

P
A

v

20mm
 ur J A
100 mm
v
—e 20 mm €—
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Q.4

a  In an experiment, a bar of 40 mm diameter and 200 mm in length is 10
subjected to a pull of 85 kN. Change in length and diameter is 0.09 mm and
0.0039 mm respectively. Calculate the Poisson’s ratio, Modulus of
Elasticity, Shear Modulus and Bulk Modulus.

b A hollow circular shaft has extemal diameter of 200 mm and internal 10
diameter of 160 mm. Find the safe power that can be transmitted if
allowable shear stress is 130 MPa and maximum angle of twist is 4° for 3.8
m length. Take speed of shaft as 4 revolutions per second. Maximum torque
exceeds mean torque by 25 %. Take G= 85 GPa.

Q.5

a  The principal stresses at a point across two perpendicular planes are 135 10
MPa horizontal (Tensile) and 95 MPa vertical (Tensile). Find the normal
stress, tangential stress and resultant stress and its obliquity on a plane at 30
degrees with the major principal plane.

b Calculate slope at supports and maximum deflection by using Macaulay’s 10
method. Take EI constant
25 kN I1SkN'mM i 20 kN-m
F— SAN®
lm Im 25m I'm I5m
Q.6

a A cantilever beam AB of span 4 m is fixed at left end A and is free at right 7
end B. It carries a UDL of 25 kN/m all over the span and a couple of 50
kN.m clockwise at free end B. Draw SFD and BMD.

b A masonry pier (3m x 4m) supports a vertical load of 30 kN at an 8
eccentricity of 0.5 m along y axis and an eccentricity of 1 m along x axis
respectively. Width 3 m is parallel to x-axis. Find the stresses developed at
each comer of the pier.

c A steel rod 28 mm in diameter is 3.5 m long. Find the maximum 5
instantaneous stress induced and work done at maximum elongation when
the load of 80 kN is suddenly applied. Take E= 210 GPa.
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Note: (1) Question No. 1 is Compulsory. o < A A oc “
(2) Answer any three questrons\from Q.2 toQ6 7 N3 N 6« N3
a) O N
(3) Figures to the right mdrcate full marks A = O & &
..‘..\ Sl N / :« N \.—:\:
“:‘ N N ﬁb & R A
‘_\ ) _\\ S J-‘ N ::?‘
Ql. a) Find L[te3sint]< el > - S X S & .
b) Find a,b,c,d if f(2) = \x + Zaxy + by + r(cx2 + dey + y?) IS‘\ ‘is\ o
analytic. _:\ = -?3“ &
¢) Find the Founer expansron of f (x) = J:2 —rr <x< T S oS i S
d) ‘;”. A & \ -1 0 -0 & ) 5 \
Find tﬁ‘e eigen \ values of Az > 5.4 + 41’ rf A=| 223 0f.. o ,:f
R S S U -
N . 3 o \\ —-\1 4 2 Ko a." QJ
( \ . \ A N ~\
\ \\“ , Y )
® Q2. 2 N a ~3 A
;\ )If L{f Gj— , ﬁnd\ E{c‘ i (2!)} & iy AV N
\? 4 \B \:\' | \l‘} _‘:( ) 3 ’\\'
S0 ) Fmd L(t2 smdt) A8 ,.;A; o B, &* o
-a? \ o -\\ ~ \\\ \‘.\"“ ‘\\ -\
\\\ b) Determrne the Half Range Sme Senes for f(x) = = Mf 3 \:36-
e Ny “where 0 < x<m A “ 3 v _\C
<> c)\ Find analytrc functio o f[z) whos} magmarypart is e"\cosy =+ x3'— 3xy? = 8
ooy N ) ; N <b & N
Ao “ \ \— \’. K \ "\ '—':b P Ny
=~ o ‘.’\\ 4
A Q% a) So]ve 6_’ - 32 2 2 =0 by?ender—Schmrdt me\thod subjected tothe =< 6
A A8 tondrtronsu(o t) = 0"u(x. 0)= 0 u(l t) =t takmg h: =0.25, ‘
_:T >“0<x<1 upto t —'5 \ ™~ -ff'
Mg AN b) Determme the Harmomc Con_]ugate of uHrf u+iv is analync . 6
&y N & & 3y - y;- o O
\’f:‘\ -:.:\ C) e .;: t-—' SN — 2 \’:\ '{\‘ v 8
& . Determine the Fourier Series f(x)= —2-) -over [O,Zﬂ]?Hence show
<. F & S aFe & & &
, ~, 4 O \ ~ '
~ S oV that —F—F .. =— 3 N5
. ;’:\ ‘\.\;" A 12 2 32; 6 ‘_ -:\.
. :\- \:\ AN ol ‘:.\' —\‘: \: _> :
My 7y & R £ ,
A Q4. fa), Evaluatethe followmg Imegral using Laplacc Transforms 6
< hi“' _'_\: ' ,_;1 A At ol
&0 o ARG & = f e~t. f u.cos?u du) dt
\\‘,' ‘\_" \ ‘r\. ,’ _“-“ 0 A‘-.‘ 0 A ;
' < b*) Determme mvcrse Laplace Transform of rernTEreie , using Convolution 6
;\\? ; _;;- theorem = —~
= S0 A N 3 x‘l 41 . 8
Y ;f\ s the matrix A = 0.2 6 dmgonahzable" If so find the diagonal
& 2 ) A do o sk
) N A< form of Aand transfonnmg ma!nx of A.
e .y < ) A
ra N e A &
A ~ Py e
o 57280 & N Page 1 of 2
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‘ S @7 < <> A \,;.
: ot ~ & N - e
w3 > < ~ &
d \ { . R\
' N S & e S
Q5. a) Fmd the Eigen value and the elgen \ vector of * i 3 S o
K\ 1 2 0 > & \\ A
shigsy & O & & o
~ 222l = a o &5 L
’;-‘ G \ ,» v \\\ ‘ C\-; \\
b) Determmc the lnversc Laplace Transform of log [ (s+b)=] 3 K | = \. \
©) Solve 5 -a—" - a_ =0, by Crank-Nicholson s:mphf ied formula, where 8 = ~
u(0, f) =0, u(4.t) =0,u(®, 0) = —(16 x3), fnd Ui, for N ~ ~ N
:-01234vnd1—012takmgh — ~? \\} A 35
WV e ~ 2 JON -
ﬂ\' .“‘.\ -:\ e 4 o K o
Q6. a) coi\ﬁr —cosht N g’? 6 <
Fmd the Laplace :l‘ ransform of f ) = _._.__r———— ;‘. N = & )
b) A ughtly strctched string with fixed end points x.= O,and X-= 1, in the.™ ._6}"\ o
shapc deﬂned byy = kxﬁl -X), wherc k is a.constant, is. released from N =
oty AT @
C\z it Ay

\\
thls posmon \ of rest Rmd y(x,t)l.hc vemcal ﬂlsplnccmcnt lf =2 \ Fr R 3
T
4 ~
~

» — \ ,‘ \ .
c)\ \, 2 \ A~
g Detcrmme the lnverse Laplacc Tmnsform of l) ——-—-—' — &~ -
N S & 2 =4s+13.° b Y
{'\ /.‘T' a“ \‘* -1 = 4.
O . n) tan~ (s) A <
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