
Q1) a) How hydrology plays important role in all disciplines of science. [5]

b) Explain isohyetal method with neat sketch. [5]

OR

Q2) a) State the formula to calculate optimum  number of raingauges.Explain
the terms in the formula. [5]

b) Explain methods to improve duty. [5]

Q3) a) Differentiate between furrow irrigation and Drip irrigation system. [5]

b) Explain with neat sketch automatic gauge to determine the stage of river
and also state the advantages of this gauge. [5]

OR

Q4) a) Derive the formula to calculate discharge of a well in a unconfined aquifer.
[6]

b) State various types of tube wells and explain construction of Slotted
Type tube well. [4]
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Q5) a) What is hydrograph? Explain all the parts of the typical hydrograph.
Explain fern shaped catchment. [8]

b) Maximum values of 24hr precipitation (mm) at a Rainguage station are
140, 113, 132, 115, 130, 118, 127, 123, 121. Estimate maximum and
minimum precipitation having a recuurence interval of 5 and 15 years.
Use Hazen's Method. [10]

OR
Q6) a) What is S - Curve hydrograph? Explain its construction with sketch.[8]

b) In a 10 hr storm rainfall depths occurred over a the catchment are [10]
Hour 1 2 3  4 5 6 7 8 9 10
Depths (cm/hr) 1 1.5 5 6 10.5 8.5 9 7 1.5 1.5

Surface runoff resulting from the storm is equivalent to 20 cm of depth
over the catchment. Determine (i) Average infiltration, and (ii) Average
rate of infiltration.

Q7) a) Explain how will you fix the capacity of reservoir using annual inflow
and outflow. [8]

b) Explain fixation of reservoir capacity using elevation capacity curve and
dependable yield. [8]

OR
Q8) a) What are various reservoir losses. What are various measures to control

these losses. [8]
b) What is reservoir sedimentation? What is the significance of trap

efficiency? Explain with neat sketch. [8]

Q9) a) Write a note on ancient system of water distribution which still exist in
North Maharashtra. [8]

b) Explain Global Water partnership. (GWP) [8]
OR

Q10)a) What is water logging? Explain tile drain method and also state formula
for spacing of tile drains. [8]

b) Drawa neat section for lift irrigation scheme and state various components
of lift irrigation scheme. Explain various design steps in lift irrigation
system. [8]
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Q1) Discuss in detail importance of construction sector in any country’s economic
development, with the help of example [6]

OR

Q2) Discuss the provision made for highways with reference to 12th five year plan.[6]

Q3) Write short note on : [8]

a) Railway as a mode of land transport

b) Minimum depth of ballast cushion

OR

Q4) a) Define gauge of a railway track .State different gauges in India [4]
b) What are the function of points & crossing [4]

Q5) What are the various applications of dredging [6]
OR

Q6) Explain various types of hoisting equipment required in construction project.[6]
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Q7) a) Differentiate between open cut & Tunnel [6]
b) Write short note on : Types of TBM [6]
c) Discuss the advantages of trenchless technology [4]

OR
Q8) a) Explain in detail NATM construction technique [6]

b) What is mucking. Explain any one methods of mucking [6]
c) Write short note on : Micro Tunneling [4]

Q9) a) What are the factors to be considered while selecting a site for a harbor[6]
b) Explain in brief following: [6]

i) fenders
ii) dolphins

c) Explain in brief merits & demerits of water transportation [4]
OR

Q10)a) Discuss various factors to be considered in design of a breakwater [6]
b) Explain in brief classification of harbor based upon protection needed[6]
c) Write short note on : Jetty [4]

Q11)a) Differentiate between Rope operated & Hydraulic operated shovel [6]
b) Write short notes on: [12]

i) Dragline
ii) Depreciation
iii) Repair cost

OR
Q12)a) Construction machinery Cost Rs.11 Crores.The salvage value of the

same is 11 %.Its useful life is 12 years. Estimate the depreciation of the
equipment using following methods. [6]
i) Straight line method
ii) Double Declining balance method

b) Write short note on: [12]
i) Shovel ii) Scraper
iii) Labour cost
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Q1) a) State the advantages and disadvantage of steel as structural material. [4]

b) A column 10m long consisting 2 ISMC 300@ 35.8kg/m spaced at
190mm back to back to carry factor load of 1200 kN. The column is
restrained in translation but not in rotation at both ends. Design suitable
lacing system. [6]

OR
Q2) a) Determine the block shear strength of the tension member ISA 75 × 75 ×

8 mm @ 8.9 kg/m connected by 2 bolts of 20mm with 10mm thick
gusset plate. [4]

b) Design double angle discontinuous strut to carry a factored load of 160
kN. The length of the strut is 2.3m considering angles are placed on
opposite side of gusset plate. [6]

Q3) a) A 6 m long column is effectively held in in position and restrained against
rotation at both ends. If an ISHB 350@ 67.4 kg/m is used, calculate
design compressive strength of the column. [4]

b) Explain types of column bases with suitable sketches [6]
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OR

Q4) a) State and explain classification of cross section by bending stress
distribution. [4]

b) Check the adequacy of ISHB 400 @ 82.2 kg/m to carry a factored axial
compressive load of 700 kN at an eccentricity of 150 mm about major
axis cindering section strength. The effective length of column is 3m.[6]

Q5) a) An ISLB 550 @ 86.3 kg/m has been used as a simply supported beam
over 8 m span. Determine the safe uniformly distributed load w so that
the beam can carry safely in flexure. Assuming compression flange is
restrained throughout the span against lateral buckling. [12]

b) Explain web buckling and crippling with suitable sketches. [4]

OR

Q6) Design suitable I section for simply supported beam of span. 6m. The beam
is subjected to a dead load of 30kN/m and a live load of 40 kN/m. The beam
is laterally unsupported throughout the span. Also check for serviceability.[16]

Q7) a) An ISLB 350 @ 49.5kg/m transmit an end reaction of 400 kN under
factored load to the web of ISWB 500 @95.2kg/m.Design bolted framed
connection. [12]

b) Explain beam to beam and beam to column connection with suitable
sketches. [4]

OR

Q8) A simply supported welded plate girder of an effective span of  20 m subjected
to uniformly distributed load 25 kN/m throughout the whole span excluding
the self weight of plate girder. Assume compression flange laterally supported
throughout the span. Design cross section of plate girder, check for shear
buckling of web and shear capacity of end panels. [16]

Q9) Determine the design forces in the members AB,AL and BL of a truss as
shown in Fig. 9.The design wind pressure is 900 N/m2. The truss is covered
with AC sheet and the center to center spacing of truss is 6m. [18]



3[5353] - 103

\

OR

Q10)Design cross section of simply supported gantry girder to carry electric
overhead traveling cranes with following data. [18]

Span of gantry: 4m, Span of crane girder: 15m, Crane capacity:320 kN, self
weight of crane girder excluding trolley : 40 kN, Minimum hook approach:
1m, center to center distance between wheels:3.2 m and self weight of rails
300N/m.
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Q1) a) Determine the support moments by using slope deflection method for
the beam shown in figure. Take EI = Constant. [10]

b) Analyse the beam shown in fig. by flexibility method. Take EI = constant.[10]

OR
Q2) a) Analyse the beam by slope deflection method. Draw SFD & BMD.[10]
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b) Determine moment at support of the continuous beam using moment
distribution method.Draw BMD. [10]

Q3) Analyse the beam shown in fig. by stiffness method. Support 'B' sinks by
30mm. Take EI = 380 kNm2. [16]

OR
Q4) Analyse the frame by stiffness matrix method. Take EI = const. [16]

Q5) a) The beam is supported & loaded as shown in fig. find defln under load.
Take 5 nodes [8]
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b) Analyse the frame shown in fig. by cantilever method & draw BMD.[10]

OR
Q6) a) The beam is supported & loaded as shown in fig. Determine deflection

at centre. Use finite difference method. [8]

b) Analyse portal frame of Q. 5 (B) by using portal method. Draw BMD.[10]

Q7) a) Explain the terms [8]

i) Axisymonetric element

ii) Shape function

iii) Quatrilateral element

iv) Quadratric stress - strain triangle

b) Determine shape function for constant strain triangle. Use polynominal
function. [8]

OR
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Q8) a) Analyse the beam shown in figure. Take EI = constant stiffness of spring
is EI/2 [8]

b) Explain terms [8]
i) Nodes
ii) Constant strain triangle
iii) Linear strain triangle
iv) Higher order elements

M  M  MM  M  MM  M  MM  M  MM  M  M



Q1) a) Differentiate between bluff body and streamlined body.  [2]
b) A metallic ball of diameter 2.1 × 10–3m drops in fluid of sp. gravity 0.96

and viscosity 16 Poise. The density of metallic ball is 12010 kg/m3. Find:
i) The drag force exerted by fluid on metallic ball;
ii) The pressure drag and skin friction drag and
iii) The terminal fall velocity of ball in fluid.  [6]

OR
Q2) a) Describe in brief the phenomenon of “Water Hammer”.  [2]

b) Water flows through a 2.90 km long pipeline at velocity of 2.15 m/s
when the valve at the end of the pipe is fully open and the head acting
there is 29.6 m. The valve is desired to be closed fully in 15 seconds in
such a manner that the velocity of water in the pipe is decelerated uniformly.
Calculate the required area of the valve opening at 5 and 10 seconds
from start, if the initial opening area is equal to the pipe cross sectional
area.  [6]

Q3) Discuss with neat sketches the following terms:  [6]
a) Classification of Channels and
b) Channel Flows

OR
Q4) Explain in brief: i) Specific Force diagram ii) Channel Transitions [6]
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Q5) A maximum discharging trapezoidal channel of best section has a depth of
2.1 m and fall of 1:2680. Calculate the discharge and draw a section of channel
with side of 1:1.  [6]

OR
Q6) Derive the following expression for the loss of energy of hydraulic jump in

horizontal rectangular channel.  [6]
3

2 1
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y y
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Q7) a) Derive expression for the “work done by the jet” in case of flat plate
inclined and moving in the direction of jet. [6]

b) Draw neat labeled sketch of a Centrifugal pump and Also explain its
working. [6]

b) A centrifugal pump with 1 .25m diameter runs at 210 rpm and pumps
1890 lit/sec, the average lift being 6. 1 m. The angle which the vane
makes at exit with the tangent to the impeller is 27° and the radial velocity
of flow is 2.6 m/s. Determine the manometric efficiency and the least
speed to start the pumping against the head of 6.lm, the inner diameter of
the impeller being 0.6m.  [6]

OR
Q8) a) Explain the working of “reciprocating pump” with neat sketch. [6]

b) Explain in brief with neat sketches “types of impellers” related with
centrifugal pump. [6]

c) A 8.5 cm diameter jet having a velocity of 27m/s strikes a flat plate, the
normal of which is inclined at 45° to the axis of jet. Find the normal
pressure on the plate:
i) When the plate is stationary.
ii) When the plate is moving with velocity of 14 m/s away from the jet.
Also determine the power and the efficiency of the jet when the plate is
moving.  [6]

Q9) a) Draw the neat sketch of hydroelectric power plant. Explain various
elements of it. [8]

b) Define specific speed. Derive the expression for the same. [8]
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OR
Q10)a) i) Differentiate between Reaction turbine and Impulse turbine

ii) Explain the “Governing of turbine”  [8]
b)  A Pelton wheel is to be designed for head of 70m when running at 210

rpm. The Pelton wheel develops 95.80 kW shaft power. The velocity of
bucket is = 0.46 times the velocity of jet, overall efficiency=86% and
coefficient of velocity is equal to 0.98. [8]

Q11)a) Derive the following equation of GVF with usual notations. State also
the assumptions made for it.  [6]

21
o fS Sdy

dx Fr
−

=
−

b) A rectangular channel 8m wide carries a discharge of 11m3/s (Manning’s
n = 0.025 and bed slope of 0.0016). Compute the length of back water
profile created by a dam which backs up a depth of 2 m immediately
behind the dam by direct step method. Take at least 3 steps to compute
the profile.  [10]

OR
Q12)a) Describe with neat sketches the following:  [10]

i) Classification of channel bottom slopes
ii) Classification of water surface profiles

b) A rectangular channel 7.6 m wide has a uniform depth of flow of 2.1 m
and has bed slope of 1 in 3000. If due to weir constructed at the
downstream end of the channel, water surface at a section is raised by
0.76 m, determine the water surface slope with respect to horizontal at
this section. Take Manning’s n = 0.02.  [6]
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Q1) a) State the objects of Geodetic Surveying and Explain Secondary
Triangulation? [5]

b) What is SBPS? State and explain GAGAN system. [5]

OR

Q2) a) Define, [5]

i) Well conditioned triangle

ii) Strength of a figure

iii) Accuracy of Triangulation

iv) Indivisibility of stations

v) Station marks

b) Differentiate between absolute positioning and relative positioning. [5]

Q3) a) Explain the graphical method of solving three point problem. [5]

b) Explain with sketch axis signal correction. [5]

OR
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Q4) a) Explain the three point problem and method of solution of three point
problem using Tracing paper. [5]

b) Enlist the methods of setting out of tunnel; explain anyone with a neat
sketch. [5]

Q5) a) Define with example [6]
i) Direct and indirect observation
ii) Independent and conditioned quantity
iii) Observation equation and conditioned equation

b) Explain stepwise procedure of computations of sides of spherical triangle
by spherical trigonometry. [4]

c) The following angles are measured at a station closing the horizon. The
values of the angles are: [8]

A = 77°14’20” weight 4
B = 49°40’35” weight 3
C = 53°04’52” weight 2

Give the corrected values of the angles. (Use method of correlates)
OR

Q6) a) Define: [5]
i) True error,
ii) Most probable value,
iii) Conditioned Quantity,
iv) Residual error,
v) Weight of an observation.

b) What kinds of error in triangulation adjustment? Explain in detail. [5]
c) Find the most probable values of the angles A, B and C of a triangle

ABC from the following observations. (Use method of differences) [8]
Angle Weight
Angle A  =  65° 15’ 30” 3
Angle B  =  51° 11’25” 2
Angle C  =  63° 32’ 34” 4
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Q7) a) Define the following terms with sketch: [8]
i) Principal point, ii) Scale,
iii) Air base distance, iv) Digital elevation model.

b) The scale of aerial photograph is 1 : 10000, effective at an average elevation
of terrain of 500 m. The size of aerial photograph is 230mm x 230mm.
Focal length of camera lens is 20 cm. Speed of aircraft is 180 kmph,
longitudinal overlap is 60% and side overlap is 30%. Determine the number
of photographs required to cover an area of 30kmx22.5 km. Also
determine exposure interval and flying height. [8]

OR
Q8) a) Derive an expression for Relief displacement due to ground. [8]

b) A pair of photograph is taken with a camera having focal length 15 cm.
The scale of photography is 1 : 10000 and photo base is 5.65 cm. The
measured parallax of a vertical control point having an elevation 140 m is
87.28 mm. Compute the elevation of another point P whose measured
parallax is 84.18 mm. [8]

Q9) a) Define remote sensing. State how it differs from Photogrammetry. [4]
b) Give the application of remote sensing with respect to natural hazards.[4]
c) What is GIS? State various GIS software’s and Explain how remote

sensing and GIS are linked. [8]
OR

Q10)a) State and explain various components of GIS. [5]
b) Differentiate between raster data and vector data. [5]
c) Explain Remote sensing applications in disaster management with suitable

example. [6]
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Q1) a) Explain any five principles of scientific management. [5]
b) Define delegation of Authority. What are its advantages? [5]

OR
Q2) a) What are the domain areas of Project management? [5]

b) Find out expected project duration of the net work diag. given below.
What are the chances of completing project in 21 weeks? Mark critical
path. [5]

Q3) a) Draw the network diag., find Project duration and mark critical path By
using following data [6]
i) Activity A &B are starting activities, requires 9 and 6 days to

complete resp.
ii) Activity C follows activity B, activity C takes 2 days to complete.
iii) Activity D succeeds activity C and A, activity D take 5 days to

complete
iv) Activity D is terminal activity

b) What are the methods of planning and scheduling? Explain any one. [4]

Total No. of Questions : 5]

[Total No. of Pages : 3

[5353] - 107
T.E. (Civil) (Semester - II) End Semester

PROJECT MANAGEMENT AND ENGINEERING
ECONOMICS

(2012 Pattern) (301008)
Time :2.5 hours] [Max. Marks :70
Instructions to the candidates:

Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8, Q.9or Q.10

P3244

SEAT No. :

P.T.O.



2[5353] - 107

OR

Q4) a) List out step by step procedure of network compression. [4]
b) Find out the cost of project before crashing? What will be the change in

cost of project by crashing it to minimum time? Consider indirect cost is
Rs.l00/-day [6]

Q5) a) Explain the following [8]

i) Annuities and their types

ii) Law of diminishing marginal utility

b) Discus importance of economics in construction industry [4]

c) What do you understand by Law of substitution? [4]

OR

Q6) a) Write a short note on: [8]

i) Demand curve and factors affecting on it

ii) Supply curve and factors affecting on it

b) Define Goods, Wants, assets, liability with the help of example. [4]

c) Ms.Madhuri invests Rs. 100000/- in a bank at nominal interest rate 12%
for 7 years. The compounding is Monthly. Find future amount she will
get after 7 yrs. [4]
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Q7) a) What are the objectives of material management and functions of purchase
dept.? [6]

b) Define inventory and explain any one technique of controlling inventory.[6]
c) Define IFR, ISR and injury index with formulas [6]

OR
Q8) a) What do you know about the indent? Explain process of material issue

and return of site you visited. [6]
b) What points should you consider while making safety programme of

construction site? [4]
c) “Sakalp groceryshoppee” carries the following items .Segregate the items

based on their annual usage and plot ABC curve. [8]

Q9) a) What are the different types of appraisals required to undertake any
Project? Explain any one in detail. [6]

b) Explain break even analysis with help of figure showing breakeven point,
break even sales, angle of incidence and margin of safety. [6]

c) Write a short note on any one [4]
i) Payback period
ii) Role of PMC

OR
Q10)Write a short note on any four [16]

a) IRR method
b) BC ratio method
c) Detailed project report (DPR)
d) NPV method
e) Pre tendering and post tendering
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Q1) Explain with neat sketch Seismic Refraction method of Soil Exploration. [7]

OR

Q2) Define Disturbed Sample and Undisturbed Sample. State the factors affecting
on Sample Disturbance [7]

Q3) Differentiate between Local shear failure and General shear failure. [6]

OR

Q4) Differentiate between Terzaghi’s Bearing Capacity Theory and Meyerhof’s
Bearing Capacity Theory. [6]

Q5) Define i) Immediate Settlement ii) Consolidation Settlement iii) Secondary
Settlement with variation of settlement with time. [7]

OR

Q6) Explain with neat sketch laboratory one dimensional consolidation test [7]
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Q7) a) Write short note on i) End Bearing Pile. ii) Friction Pile [6]
b) Explain with neat sketch various component of well foundation. [6]
c) Discuss the necessity of pile foundation. [4]

OR
Q8) a) Define Negative Skin Friction and state the situation where Negative Skin

Friction can be anticipated. [6]
b) Draw the neat sketch with application i) Open Caisson ii) Box Caisson

iii) Pneumatic Caisson. [6]
c) Write a short note on caisson disease. [4]

Q9) a) Write short note on i) Earth fill coffer dam. ii) Rockfill Cofferdam.
[6]

b) List out the various techniques of Ground soil improvement. Explain
any one. [6]

c) Explain any four engineering problem associated with black cotton soil.
[4]

OR
Q10)a) Write short note on i) Bored Pile ii) Under reamed Pile. [6]

b) Plot the Pressure Distribution diagram for i)  Cantilever Sheet Pile
ii) Anchor Sheet Pile. [6]

c) State the characteristic of Black Cotton soil. [4]

Q11)a) State the various function of geosynthetic materials and explain any two
function with suitable example [7]

b) What is liquefaction? Discuss the effect of liquefaction. [6]
c) Write a short note on classification of Geosynthetic material. Explain

any one. [5]
OR

Q12)a) Write down the application of geosynthetic material in different area with
suitable example with sketch. [7]

b) Define the term i) Earthquake ii) Epicenter iii) Focus iv) Magnitude. [6]
c) Differentiate between P-wave and S-wave. [5]
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Q1) a) Explain the term partial safety factors in limit state method and why
these are called as partial? [3]

b) Compare under reinforced section with over reinforced section [3]

OR

Q2) A doubly reinforced RC section 300 mm X 450 mm overall is reinforced with
5 no 20 mm diameter bars on tension side and 3 no 20 mm diameter of 20 mm
diameter bars on compression side. The clear cover is 25mm for both the
reinforcement. Calculate the moment of resistance of this section using WSM
approach. Use M20 grade of concrete and Fe 250 grade of steel. [6]

Q3) Derive the design constants: k =Neutral axis constant, R = Moment of resistance
constant and pt = % steel constant for a singly reinforced balanced section
having concrete grade as M20 and steel grade as Fe 415. Use LSM approach.[8]

OR

Q4) Calculate the ultimate moment of resistance of L - beam for the following
data: [8]
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Width of flange, df = 1200mm
Depth of slab, Df = 100mm
Width of web, bw = 300 mm
Effective depth, d = 600 mm
Area of tension reinforcement, Ast, = 5 no 25 mm diameter bar
Grade of concrete = M 20
Grade of steel = Fe 500

Q5) In a multistoried commercial building, a cantilever porch of size 2.4 m wide
and 5.2 m long is to be provided at a height of 2.2 m above the floor level.
This porch slab which overhangs 2.4 m beyond the face of beam is to be cast
in flush with bottom face (soffit) of beam. Design this porch slab. Take live
load = 1 kN/m2, floor finish = l kN/m2. Use M20 grade of concrete and Fe
250 steel. Draw neat sketches showing details of reinforcement. [6]

OR
Q6) A R.C. slab is to be provided for a room measuring 5.2 m X 4.7 m. The slab

is to be casted monolithically over the 300 mm wide beam with corners of
slab held down. The slab carries live load of 3.5 kN/m2 and floor finish of 1
kN/m2. Design a RC slab using M20 grade of concrete and Fe 415 grade of
steel. Also show details of reinforcement. [6]

Q7) a) Explain following with reasons: [4]
i) Why minimum shear reinforcement is required to be provided in

beams?
ii) Why IS: 456 - 200 specifies an upper limit on maximum value of τc?

b) A rectangular RC beam is 230 mm X 400 mm effective. At a particular
section it has 0.9% tension steel and is provided with 8 mm φ, 2 - legged
vertical stirrups @ 150 mm c/c. Calculate shear resistance of stirrups,
shear resisted by concrete and total shear resistance of cross section.
Use M20 grade of concrete and Fe 250 steel. [10]

OR
Q8) A rectangular RC beam 230 mm X 600 mm overall is subjected to factored

sagging bending moment of 60 kNm, factored shear force of 45 kN and
factored twisting moment of 18 kNm. Design the reinforcement for given
section using M20 grade of concrete and Fe 250 steel. Assume effective
cove as 35 mm. [14]
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Q9) Design a Continuous beam ABCD (AB = BC = CD 4.0 m) for  flexure and
shear using IS code method for following data: [18]

Dead load=20 kN/m

Live load = 15 kN/m

Grade of concrete = M 20

Grade of steel = Fe 415

Also detail the reinforcement.

OR

Q10)a) What are advantages of redistribution of moments? [4]

b) A rectangular RC beam 300 mm X 600 mm overall is fixed at one end
and simply supported at the other end. It has a span of 6 m. It carries
working superimposed load (exclusive of self weight) of 42 kN/m. Design
the reinforcement at fixed support and near mid-span for following two
cases: a) without allowing redistribution of moment; b) allowing 30%
redistribution of moments. Use M20 grade of concrete. Fe 415 steel and
effective cover of 35 mm. [14]

Q11)Design a short RC column of 3.00 m effective length to resists an axial ultimate
load of 1500 kN. Also design footing for this column if safe bearing capacity
of soil is 200 kN/m2. Show detail design calculations and reinforcement details
in plan as well as in sectional elevation. Use M20 concrete and Fe 250 steel.[18]

OR

Q12)Design a short RC column of rectangular section to carry to carry an ultimate
load of 750kN and ultimate moment of 100 kNm acting along an axis bisecting
the depth of the column, Assume effective length of column as 4. 5 m and
width of column as 300 mm. Use M20 grade of concrete and Fe 415 steel.
Provide equal reinforcement on both sides. Also design footing for this column
if safe bearing capacity of soil is 200 kN’m2. Show detail design calculation
and reinforcement details in plan as well as in sectional elevation. [18]
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Q1) a) Write working principle of cyclone and draw a schematic sketch of multi
cyclone and write its application to control particulate matter. [1+2+2]

b) Enlist sources of noise pollution and define sound pressure, sound
intensity. [3+2]

OR

Q2) a) Write and explain factors affecting rate of demand. [5]

b) Write working principle of settling chamber and draw its schematic
diagram and write its advantages to control particulate matter. [1+2+2]

Q3) a) Water has to be supplied to a town with one 200000 population at the
rate of 150 1/c/d from a river, 2 km away. The difference in elevation
between the lowest water level in the sump and service reservoir is 30 m.
Determine the size of the main and head loss. Maximum demand is 1.8
times of average demand. Pumps are working for 12 hours per day to
supply water, flow through velocity is 1.5 m/s CH = 120. [5]

b) Define design period and write data to be collected for water supply
scheme. [5]

OR
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Q4) a) A circular sedimentation tank fitted with standard mechanical sludge
removal equipment is to handle 3 MLD of raw water. If the detention
period of the tank is 4 hours and the depth of the tank is 3 m. What
should be the diameter of the tank? [5]

b) Draw the schematic sketch of river intake and canal intake. [5]

Q5) a) What are the factors on which dose of coagulants depends? Explain
how the optimum coagulant dose is determined? [6]

b) Design a circular flocculator for a design discharge of 3 MLD with
mechanical paddle and detention period of 30 minutes. Depth of basin is
3 m,area of paddles is 20 % of vertical cross section. [6]

c) Write working principle of pressure filter, draw its schematic sketch and
write its advantages. [6]

OR
Q6) a) A filter unit is 4 m by 9m. After filtering 10000m3/d in 24 hour period, the

filter water is backwashed at a rate of 10 lit/m2/ sec for 30 minutes.
Calculate the average filtration rate, quantity and percentage of treated
water used in washing and the rate of wash water flow in each trough.
Assume 4 troughs. [8]

b) Explain the theory of coagulation. Give the chemical equation of
coagulation by alum. [6]

c) Differentiate between slow sand filter and rapid sand filter. [4]

Q7) a) Define break point chlorination and explain how it is determined. [6]
b) Explain hardness removal by zeolite process. [5]
c) Explain removal of colour and odour by adsorption phenomena. [5]

OR
Q8) a) The water works of a town of population 200000 has to meet its water

demand at the rate of 150 lit/c/d. If the disinfection is to be done by
bleaching powder having 45% available chlorine, determine the quantity
of bleaching powder required per year. The required dose of chlorine at
the water work is 0.3 ppm for disinfection. [6]

b) Write principle, advantages and disadvantages of electro dialysis for
demineralization of water. [6]

c) Write factors affecting disinfection.  [4]
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Q9) a) Deigned demand of town is 3 MLD. It is pumped into an elevated service
reservoir at a uniform rate from 5am to 9 am & 5pm to 9pm. The variation
in consumption of water is given below. [8]

Period 5am to 9 am to 5pmto 9pm to 12am to

9am 5pm 9pm 12am 5am

Consumption 40% 15% 30% 10% 05%

Determine the balancing capacity of the reservoir.

b) Draw a flowchart of package water treatment plant and write its
advantages. [4]

c) Write difference between continuous and intermittent system.  [4]

OR
Q10)a) Calculate the storage capacity and dimensions of the tank to store rain

water for the given data: [6]
Terrace area 200 m2, average annual rainfall = 720 mm and runoff
coefficient = 0.8.
Consider Length = 2 x width and depth = 2 m.

b) Write methods to detect the wastage of water and its prevention.  [6]
c) Draw a schematic sketch of rooftop rain water harvesting system and

write its components. [4]
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Q1) a) Define the term 'draw' of the cotter. State the assumptions made in the
design of cotter joint and discuss in brief modes of failure of the elements
in cotter joint. [6]

b) What is standardization? State the standards used in specifying (any
three) [4]
i) Materials, chemical composition, mechanical properties & heat

treatments.
ii) Shapes & dimensions of commonly used machine elements.
iii) Fit, tolerances & surface finish.
iv) Testing of products.

OR
Q2) a) Discuss an applicability of [4]

i) Saddle keys
ii) Sunk keys
iii) Feather key
iv) Woodruff key

b) A cantilever beam is loaded as shown in fig. 2 (b) below. Ultimate tensile
strength and yield strength in tension for the beam material are 0.6 GPa
and 0.38 GPa respectively. Load F varies from - 50 N to +150 N. Take
factor of safety as 2. The notch sensitivity factor at the fillet is 0.9.
Determine the diameter 'd' of the beam at the fillet cross-section using
Gerber parabola as failure criteria. [6]
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Use Ka = 0.77
Kb = 0.85
Kc = 0.897
Kt = 1.44 (at fillet section)

Q3) a) What is coupling? Discuss the requirements, the good coupling should
satisfy. State the applicability of [4]

i) Rigid coupling

ii) Flexible coupling

iii) Oldham coupling

iv) Hooke's coupling

b) A solid shaft of diameter D is used to transmit power. It is required to
replace the solid shaft by a hollow shaft of the same material and equally
strong in torsion due to modification of the existing transmission system.
The weight of the hollow shaft per meter length should be half of the
solid shaft. Determine the outer diameter of the hollow shaft in terms of
'D'. [6]

OR
Q4) a) A steel bar 50 mm in diameter is subjected to a reversed bending stress

of 250 N/mm2. The bar material is 40 C 8 for which σut = 0.6 GPa.
Calculate the life of bar for a reliability of 90%.
Use :  Ka = 0.44

  Kb = 0.85
  Kc = 0.897 [6]
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b) State the material grades of alloy steels used for making transmission
shafts. Discuss the maximum shear stress theory used to determine the
outer diameter of the hollow shaft. [4]

Q5) a) State and explain various forms of threads, with their advantages &
disadvantages. [6]

b) Derive an equation for efficiency of the trapezoidal threads. [4]
c) The tool holder is pulled by means of an operating nut mounted on a

screw in a machine tool application.
The travel of tool holder at a (speed) = 5 m/min.
The screw has single start square threads of 48 mm nominal diameter
and 8mm pitch.The operating nut exerts a force of 0.5 kN to drive the
tool holder.
The mean radius of the friction collar is 40mm. The coefficient of friction
at thread and collar surfaces is 0.15. Calculate [8]
i) Total torque required
ii) The rpm of screw
iii) Power required to drive the screw
iv) Overall efficiency of the mechanism.

OR
Q6) a) Derive an equation for maximum efficiency of square threaded screw.

Also discuss the factors on which the efficiency depends. [8]
b) It is required to design a double - start screw with square threads for the

C - clamp as shown in fig. 6 (b). The maximum force exerted by the
clamp is 5000N. [10]
i) Operator force a the ball handle of the hand wheel = 250N
ii) σyt of screw material =  330 N/mm2

iii) σut of nut material = 200 N/mm2

iv) Factor of safety = 2
v) Collar inner diameter = 6 mm

Collar outer diameter  = 17 mm
vi) Coefficient of friction at screw = 0.15
vii) Coefficient of friction at collar = 0.17
viii) Unit bearing pressure between nut & screw = 15 N/mm2
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Determine i) Stresses at section A – A & B – B

ii) Length of nut

iii) Total torque required

iv) Radius of ball handle (Rm)

Q7) a) 'Thread rolling is superior to thread cutting' . Explain [4]

b) Explain the failure of transverse fillet weld. [4]

c) A rigid bracket subjected to a vertical force of 10kN is as shown in Fig.
7(c). It is fastened to a vertical wall by means of four identical bolts.
Determine the bolt sizes by maximum shear stress theory .The maximum
permissible shear stress in any bolt is limited to 50 MPa. (Refer Table 1)

Table 1: Basic dimensions for ISO metric screw

Threads (Coarse series)

Designation Nominal Pitch Pitch Minor Tensile stress

dia. P dia. dia. area

(mm) (mm) (mm) dc(mm) (mm2)

M10 10 1.50 9.026 8.160 58.00

M12 12 1.75 10.863 9.853 84.30

M16 16 2.00 14.701 13.546 157.00

M20 20 2.50 18.376 16.933 245.00

[8]
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OR
Q8) a) Explain the design of bolted connection subjected to eccentric load

perpendicular to axis of bolt. [6]
b) State the types of butt joints. [2]
c) A welded connection as shown in fig. 8(c) is subjected to an eccentric

force of 60kN in the plane of the welds. Determine the size of the welds,
if the permissible shear stress for the weld is 100 MPa. Assume static
conditions. [8]
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Q9) a) Explain following terms [4]

i) Spring index

ii) Free length of spring

iii) Spring stiffness

iv) Stress factor

b) State the objectives of series and parallel combinations of springs. [4]

c) It is required to design a helical compression spring subjected to a
maximum force of 1250 N. [8]

The deflection of spring
(Corresponding to maximum force) = 30mm

Spring index = 6

Spring wire material : Patented & cold drawn steel wire.

Ultimate tensile strength of spring material = 1.09 GPa

Modulus of rigidity of spring material = 81.37 GPa

Permissible shear stress for spring wire = 50% of σut

Calculate

i) Wire diameter

ii) Mean coil diameter

iii) Number of active coils

iv) Total number of coils

v) Free length of spring

vi) Pitch of the coils

Draw sketch of spring with dimensions

OR

.

.

.

.

.

.
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Q10)a) Explain the phenomenon of 'Surge' in spring with an example. Also
discuss the ways to avoid surge. [4]

b) Discuss the phenomenon of pre - stressing leaves of leaf spring. State
it's importance. [4]

c) A single plate clutch consists of two pairs of friction surfaces, one
between the friction lining and the pressure plate and the other between
the friction lining and the flywheel as shown in the Fig. 10(c). Eight
identical helical compression springs, arranged in parallel, provide the
required axial thrust on the friction surface. The total spring force exerted
by all the springs is 2.4 kN and the corresponding deflection of each
spring is approximately 15mm.The spring index can be taken as 8. The
spring material is patented and cold drawn steel wire with ultimate tensile
strength of 1.39 GPa and modulus of rigidity of 81.37 GPa. The
permissible shear stress for the spring is 30% of the ultimate tensile
strength. Calculate [8]
i) Wire diameter
ii) Mean coil diameter
iii) Number of active coils
iv) Total number of coils
v) Solid length
vi) Free length
vii) Pitch of the coil
viii) Required stiffness of the spring
ix) The actual stiffness of the spring
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Q1) a) A chemical reactor vessel of spherical shape of outside redius of 0.5 m
has to loose heat at the rate of 650w in order to maintain the temperature
of the chemical. The surface temperature of vessel is 125°C. The
surrounding is at 113°C. If the heat loss is by both convection and
radiation, determine the value of convective heat transfer coefficient
required. Assume ε = 0.55 [6]

b) Derive an expression for critical radius of insulation for cylinder. [4]

OR

Q2) a) Write 3D Heat conduction equation in cartesian co-ordinates and reduce
it to fouriers equation, poissons equation and laplace equation. [6]

b) What is an insulating material? Give four examples of insulating materials
[4]

Q3) a) Consider a solid sphere of radius 2cm, in which internal energy is generated
uniformly at constant rate of 2×108 w/m3 conductivity of cylinder material
is 30 w/mk and its outer surface is maintained at 100°C. Calculate centre
temperature and heat flux at the surface of the sphere. Derive the
expressions you use. [6]

b) Write a note on temperature boundary  condition and heat flux boundary
condition. [4]
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OR
Q4) a) A cylindrical fin is 3mm in diameter and 3cm long. Calculate the value of

the temperature at fin tip if the fin is made of. [6]
i) Copper (k = 350 w/mk) and
ii) Teflon (k = 0.35 w/mk)
Assume the heat loss from fin tip is negligible.
Take h = 10 w/m2k,  Tbase = 120°C.
Surrounding fluid temperature is 20°C

b) Steel balls of 12mm diameter are annealed by heating to 877°C and then
slowly cooling to 127°C in an environment where temperature is 52°C.
The heat transfer coefficient is 20w/m2k. Calculate the time required by
the balls to reach the desired temperature. Use following properties, for
steel. Density = 7800 kg/m3, Cp = 600 J/kg k, K = 40 w/mk [4]

Q5) a) Explain the following with their applicability. [8]
i) Nusselt number
ii) Grashoff's Number
iii) Rayleigh number
iv) Prandtl number

b) Liquid mercury flows at a rate of 1.6 kg/sec through a copper tube of
20mm diameter. The mercury enters the tube at 15°C and leaves at 35°C.
Calculate the tube length if the tube wall temperature is 50°C. The
properties of mercury at 25°C are. [8]
ρ = 13582 kg/m3. Cβ = 140 J/kg k, k = 8.69 w/mk, ν = 1.5×10–7m2/s
Pr = 0.0248
Use Nu = 7 + 0.025 (Re Pr) 0.8

OR
Q6) a) A rectangular plate of length 7 cm and width 4cm is maintained at 115°C.

It is exposed to still air at 25°C on both sides. Calculate convective heat
transfer rate if smaller side of the plate is held vertical compare heat
transfer when larger side is held vertical. [8]
Use correlation Nu = 0.59 (Gr. Pr) 0.25

For air, at 70°C , k = 0.03 w/mk , Pr = 0.697;
Kinematic viscosity ν = 2.076 × 10–6 m2/s
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b) Explain the concept of thermal boundary layer. [4]

c) Show with neat sketch direction of natural convection Fluid flow
(Development of thermal boundary layer) when [4]

i) Plate is kept vertical and surrounding fluid temperature is higher
than plate.

ii) Cylinder is kept vertical and surrounding fluid temperature is lower
than cylinder.

Q7) a) Two large parallel planes 'A' and 'D' are maintained at temperature of
1500k and 600k respectively  εA = 0.9 & εD = 0.4 Two radiation shields
'B' with emissivity = 0.5 and 'C' with emissivity = 0.2 are inserted in
between them such that A,B, C and D are placed one after the other.
Calculate. [10]

i) Heat transfer rate without radiation shields

ii) Heat transfer rate with radiation shields.

iii) Temperature attained by planes 'B' and 'C'

b) State and explain any 4 properties/ rules of radiation shape factor. [6]

OR

Q8) a) If the shape factor between two adjacent sides of rectangular room is
0.22, find the shape factor between opposite faces. [4]

b) Define radiosity and irradiation. [4]

c) i) Differentiate between filmwise and dropwise condensation. [8]

ii) Design criteria for Heat exchanger

Q9) a) Derive the expression for effectiveness of parallel flow heat exchanger
by using NTU method using standard notations. [9]

b) A counter flow shell and tube type heat exchanger is used to heat water
at a rate of 0.8 kg/sec from 30°C to 80°C with hot oil entering at 120°C
and leaving at 85°C. Calculate the size of heat exchanger required. Overall
heat transfer coefficient is 125 w/m2°C. Take specific heat for water as
4180 J/kg °C. [9]
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OR

Q10)a) Hot air at 66°C is cooled up to 38°C by means of cold air entering at
15.5°C. Mass flow rates of hot and cold air are 1.25 kg/s and 1.6kg/s
respectively sp. heat of hot and cold air = 1.05kJ/kg k U = 80 w/m2k.
Find the area of the heat exchanger for parallel flow configuration.

If the same exchanger is operated in counter flow mode, find the exit
temperatures of both the fluids. [12]

b) Explain 'Film boiling 'Phenomenon in pool boiling process and show
this region on the pool boiling curve. [6]
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Q1) a) What is rack shift? Explain why it is done? [4]

b) The addendum on each wheel of two mating gears is to be such that the
line of contact on each side of the pitch point is half the maximum possible
length. The number of teeth on the two gears is 24 and 48. The teeth are
of 20° pressure angle involute with a module of 12 mm. Determine the
addendum for the pinion and gear also find the contact ratio. [6]

OR
Q2) a) The annalus of an epicyclic gear train rotates at 300 rpm about the axis

of fixed sun which has 80 teeth. The three armed spider is driven at 180
rpm. Determine the number of teeth required on the planet. [6]

b) Explain the force analysis of a worm and worm wheel. [4]

Q3) a) State true or false and justify your answer (any 3) [6]

i) If the length of path of contact is more, the efficiency is more.

ii) For higher pressure angles, the performance of the gear improves.

iii) If the input and output torques in an epicyclic gear train acts in
same direction, the holding toque also acts in same direction.

iv) Contact ratio of spiral gear is greater than the spur gear.

v) Cycloidal profile is chosen for power transmission applications.
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b) The center distance between the meshing gears is 150 mm and the angle
between the shaft axes is 60°. The gear ratio is 2 and the normal circular
pith is 10 mm. The driven gear has a helix angle of 25° determine the
number of teeth on each wheel. [4]

OR
Q4) a) What is the significance of helix angle in the worm gears? [4]

b) Obtain an expression for minimum number of teeth to avoid interference
in a rack and pinion. [6]

Q5) a) Compare stepped and step less regulation of speeds. [4]
b) A 2.2 tonne racing car has a wheel base of 2.4 m and a track of 1.4 m.

The centre of mass of the car lies at 0.6 m above the ground and 1.4 m
from the rear axle. The equivalent mass of engine parts is 140 kg with a
radius of gyration of 150mm. The back axle ratio is 5. The engine shaft
and flywheel rotate clockwise when viewed from the front. Each wheel
has a diameter of 0.8 m and a moment of inertia of 0.7 kg m2. Determine
the load distribution on the wheels when the car is rounding a curve of
100 m radius at a speed of 72 km/hour to the (i) left and (ii) right. [12]

OR
Q6) a) The turbine rotor of a ship has a mass of 2.2 tonnes and rotate at 1800

rpm clockwise when viewed from the aft. The radius of gyration of the
rotor is 320  mm. Determine the gyroscopic couple and its effect when
the [12]
i) Ship turns right at a radius 250 m with a speed of 25 km/hour.
ii) Ship pitches with bow rising at an angular velocity 0.8 rad/s
iii) Ship rolls at an angular velocity of 0.1 rad/s.

b) Explain what is Self-tightening effect in conical displaceable variators?[4]

Q7) a) An umbrella mechanism is to be designed for the following relationships
between the input and output parameters. [12]
• The displacements of the slider 10 mm, 20 mm, and 40 mm from

the initial position Initial position of slider 100 mm from crank centre
• The corresponding angular displacements of the output crank are

20°, 40° and 75° from initial position (i.e. 20° with respect to axis
of slider).
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Use Inversion method to determine the dimensions of the basic
mechanism.

b) Define the following terms [4]

i) Accuracy points.

ii) Structural error

iii) Function generation

iv) Pole and relative pole.

OR

Q8) a) Explain Function generation using Relative Pole method for slider crank
mechanism to coordinate three positions of slider and crank. [8]

b) Design a four link mechanism to coordinate three positions of the input
and output link for the following angular displacements of the input and
output links. Assume the following data: Initial positions of the crank
and rocker are 0° and 50° with respect to horizontal; [8]

θ12 = 35°φ12 = 50°:θ13 = 80°:φ13 = 80°

Take length of fixed link 100mm and length of the rocker 45 mm.

Q9) a) Design a cam profile to operate an inline roller follower using following
data [14]

• Base circle of radius of the cam: 30 mm

• Radius of the roller: 10mm

• Maximum lift of the follower: 40 mm

• Angle of ascent: 120°

• Angle of dwell: 30°

• Angle of descent: 80°

• Motion of follower during Ascent: SHM

• The follower immediately falls by 10mm at the end of dwell in highest
position and further descents with Cycloidal motion by 30 mm.

The cam rotates at uniform speed in clockwise direction. Also draw the
pitch circle for the cam designed.

b) Explain what is Undercutting of cams? [4]
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OR

Q10)a) Explain the following advanced cam curves. Mention the application of
each. [6]

• Simple polynomial cam

• 3-4-5 polynomial cam

b) Derive and expression for the cam jump of an eccentric cam operating a
flat faced follower. [6]

c) Explain the effect on the cam profile by varying [6]

i) Base Circle Diameter and

ii) Pressure angle
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Q1) a) Explain traceability, selective assembly and interchangeability. [6]
b) Explain different types of errors in measurement. [4]

OR
Q2) a) State different types of comparators, explain sigma comparator in detail.

[5]
b) What is surface texture? Explain difference between primary and

secondary texture. [5]

Q3) a) Explain different types of errors in Gear measurement. [4]
b) Explain two wire method in thread measurement. [6]

OR
Q4) a) Explain quality costs in details. [5]

b) State Taylor's principle of gauge design, Draw progressive type plug
and snap gauge. [5]

Q5) a) What do you mean by PDCA and PDSA? Explain. [8]
b) Explain in details Seven New quality control tools. [8]

Total No. of Questions : 9]

[Total No. of Pages : 2
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OR
Q6) a) Write a short note on (any two) [8]

i) Zero Defect
ii) Kanban
iii) Six sigma

b) Explain ISO - 9000 Quality system standards with its type. [8]

Q7) a) Ten samples of parts were taken from a production line for 100%
inspection, each sample containing 300 parts. The total number of
defective was 350. Compute upper and lower control limit. [5]

b) Explain analysis of out of control condition referring control charts. [5]
c) Explain in detail with flowchart single sampling and double sampling

plan. [8]
OR

Q8) a) A new process is started and the sum of sample standard deviations for
25 subgroups of size 4 is 750. If the specifications are 700 ±  80, what is
process capability index? What action would you recommend? Take for
four samples factor for center line  = C4 = 0.9213. [6]

b) Ten castings were inspected in order to locate defects in them. After
inspection total 37 defects were found. Compute control limit for C
chart. [4]

c) Write note on PPAP and OC curve. [8]

Q9) Write a short note on (any four) [16]
a) Cause and Effect diagram.
b) Pareto diagram.
c) Kaizen
d) TPM
e) 5 S
f) JIT
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Q1) a) Draw ISO symbols for the following components: [6]
i)  4x3 pneumatically double pilot operated DCV
ii) Pressure compensated flow control valve
iii) Gas loaded accumulator
iv) Counterbalance valve with bypass & check valve
v) Quick Exhaust valve
vi) Bi-directional fixed displacement hydraulic motor

b) Classify pumps used in fluid power applications. [6]
c) A 6000 N weight is to be lifted upward in a vertical direction for the

system shown in Figure 1c. Find the cylinder force required to [8]
i) Move the weight at a constant velocity of 1.75 m/s.
ii) Accelerate the weight from zero velocity to 1.75 m/s in 0.5 s.

Total No. of Questions : 8]

[Total No. of Pages : 4
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OR
Q2) a) Differentiate between hydraulics and pneumatics. [6]

b) What are the functions of reservoirs? Draw a neat sketch of standard
reservoir showing its Internal and External features. [6]

c) With neat diagrams, explain what is a double rod end and telescopic
cylinder. State their applications. [8]

Q3) a) Explain with neat sketch working of pressure reducing valve. Draw an
ISO symbol of it. [6]

b) Draw a bleed off circuit for speed control and label the components. [6]
c) Draw a neat sketch of Riveting circuit and label the components. [6]

OR
Q4) a) Differentiate between ‘closed centre’ and ‘tandem centre’ valve position

of directional control valve (DCV) with respect to ISO symbol, importance
and applications. [6]

b) Draw regenerative circuit with a neat sketch. State its advantages. [6]
c) Draw a hydraulic circuit for cylinder synchronization with two cylinders

connected in series. State if it will give perfect synchronization. [6]

Q5) a) Draw and explain throttle-out circuit used in pneumatics. [6]
b) Can we use atmospheric air directly in pneumatic systems? If no, why?

What should be done to make use of it? [6]
c) State any two applications of pneumatics in low-cost automation [4]

OR
Q6) a) Draw a typical circuit showing the application of Shuttle Valve. [6]

b) Sketch compressed air generation and distribution system [6]
c) State any two applications in industry requiring vacuum for their operation

[4]
Q7) In a special purpose machine hydraulic system is used for [16]

a) Clamping the job
b) Moving the machine bed during machining operation
The clamping force required to be developed by each of the four clamp
cylinders is 1kN. The bed is to be moved against an effective load of 10kN.
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Feed rate required is between 1 m/min to 3.5 m/min. The bed movement is
100cm.

Assume a suitable sequence of operations, and draw a simple hydraulic circuit
which will fulfill these requirements. Select different components from the
data given. Specify ratings of the components in case it is not available in the
given data.

OR

Q8) a) Sequential operations of two pneumatic cylinders are required as follows:[10]

i) Cylinder A extends

ii) Cylinder B extends

iii) Cylinder A retracts

iv) Cylinder B retracts

Develop a pneumatic circuit using pilot operated 4/2 DCV and roller
operated valves. (Do not use sequence valves)

b) Label the components and analyze the circuit shown in Figure 8b. [6]
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Q1) a) A Pelton turbine running at 720 rpm uses 300 kg of water per second. If
the head available is 425 m. The bucket deflects the jet through 165 deg.
Determine the hydraulic efficiency. Also find the diameter of the runner
and jet. Assume Cv = 0.97, the velocity of the bucket is 0.46 of the jet
speed and blade velocity co. of 0.9. [6]

b) What is the location of cavitation in reaction turbine and discuss about it
in brief. [4]

OR
Q2) a) Explain why governing is important in the turbines. [4]

b) A jet of water having a velocity of 30m/s enters on the series of moving
vanes  having velocity 15 m/s. The jet makes 30 deg. To the direction of
motion of vane at inlet and leaves the vanes with 5 m/s at an angle of 60
deg. Draw the velocity triangles and find: i. vane tip angle at inlet and
outlet for shock less flow, ii. Work done per kg of water [6]

Q3) a) Draw neat sketch of Francis turbine and label it. [4]
b) A Parsons reaction turbine at 400 rpm develops 5 MW using 6 kg/kW-hr

of the steam. The exit angle of the blade is 20 deg. And the velocity of
the steam is 1.35 times the blade velocity and pressure at exit is 1.2 bar
and the dryness fractions is 0.95. Calculate for this 1. A suitable blade
height, assuming Dm / hb = 12, where Dm-mean diameter and hb is
blade height. [6]

OR
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Q4) a) A Kaplan turbine runner has outer diameter of 4.5 m and the diameter of
the hub is 2m. lt is required ton develop 20.6 MW when running at 150
rpm, under a head of 21m . Assuming hydraulic efficiency of 94% and
overall efficiency of 88%, determine the runner vane angle at inlet and
exit at the mean diameter of the vane. [6]

b) Define following terms: nozzle efficiency, stage efficiency, blade efficiency,
coefficient of discharge. [4]

Q5) a) Explain following heads in centrifugal pump [8]

i) Suction lift

ii) Delivery lift

iii) Centrifugal head

iv) Manometric head

b) The impeller of the centrifugal pump has an outer diameter of 250mm
and an effective area of the 0.017m2.The blades are bent backward so
that the direction of outlet relative velocity makes an angle of 148 deg
with the tangent drawn in the direction of impeller rotation. The diameters
of suction and delivery pipes are 150mm and 100mm respectively. The
pump delivers 0.031 m3/s at 1450 rpm when suction and delivery lifts are
4.6m and 18m respectively. The head losses in the suction and delivery
pipes are 2m and 2.9m respectively. The motor driving the pump delivers
10kW. Assuming that water enters the pump without shock and whirl
Determine: 1. Manometric efficiency and 2.The overall Efficiency of the
pump. [8]

OR

Q6) a) A centrifugal pump running at 800rpm is working against a total head of
20.2m. The external diameter of the impeller is 480mm and outlet width
60mm. lf the vanes angle at outlet is 40 deg and Manometric efficiency is
70%, Determine: i) Flow velocity at outlet ii) Absolute velocity of water
leaving the vane iii)Angle made by the absolute velocity at outlet with
direction of motion at outlet and iv)Rate of flow through pump. [8]

b) Discuss the significance of the effect of outlet blade angle on performance
of centrifugal pump. [8]
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Q7) a) Classify centrifugal compressor and discuss its applications. [4]

b) Differentiate between centrifugal and axial flow compressors. [4]

c) A gas compressor compresses the gas at the rate of 2Kg/s from inlet
static pressure of 1 bar to a static pressure of 4bar.The power input to a
compressor is 400kW.The velocity of air at entry to the impeller blades
is 100m/s and at exit of the impeller is 160m/s. Determine the stagnation
pressures and temperatures at inlet and exit of the compressor, diameter
of the suction pipe required and adiabatic efficiency based on the static
and total values. Assume γ = 1.4, Cp=1.05 kJ/kgK and R=300Nm/kgK.
The temperature at inlet of the impeller is taken as 280 K. [10]

OR

Q8) a) A centrifugal compressor delivers 10 m3/s of air when running at 10000
rpm. The air is drawn in at 1 bar and 300K and delivered at 4 bar. The
isentropic efficiency is 80%.The blades are radial at outlet and constant
flow velocity is 64 m/s. The outer dia. Of the impeller is twice the inner
dia. And slip factor may be taken as 0.9. Calculate l.Temperature of air at
outlet of impeller 2. Power required driving the compressor 3. Impeller
diameters at inlet and outlet 4.Impeller blade angle at inlet 5. Diffuser
blade angle at inlet. [10]

b) Discuss the performance characteristic curves of the centrifugal
compressor. [8]

Q9) a) Show that for 50% Degree of Reaction of axial flow compressors blades
are symmetrical. [8]

b) An axial compressor stage has following data; temperature 300 K and
pressure 1 bar at entry, degree of reaction 50%, mean blade ring diameter
36 cm, rotational speed 18000 rpm. blade height at entry 6 cm, air angles
at rotor and stator exit 250,axial velocity 180m/s, work done factor 0.88,
mechanical efficiency 96.7 %, Determine 1) Air angles at the rotor and
stator entry 2) The mass flow rate of air 3) The power required to drive
the compressor 4) The loading coefficient, assume R = 287 J/kgK. [8]

OR
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Q10)a) Draw neat sketch of axial flow compressor and Explain flow processes
through Axial flow compressor with h-S diagram for single stage. [8]

b) An eight stage axial flow compressor takes in air at a temperature of
293k at the rate of 3 kg/sec. The pressure ratio is 6 and isentropic
efficiency is 0.89. The compressor is designed for 50 % reaction. The
blade speed for each stage may be assumed to be constant as 180 m/sec
and the flow velocity is 100 m/sec. Determine the power required to
drive the compressor and the direction of air at entry and exit from the
rotor and stator. Assume that the total work is equally shared between
the stages. Assume γ = 1 .4 and Cp = 1 .005kJ/kg K. [8]

M  M  MM  M  MM  M  MM  M  MM  M  M
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Q1) a) Explain the general design procedure. [6]

b) How do you classify couplings? [4]

OR

Q.2) a) What are the factors to be considered while designing a machine element?
[6]

b) Derive the expressions for stresses in keys. [4]

Q3) a) Derive an expression for torque required to raise the load in power screws.
[8]

b) Differentiate between transmission shafts and machine shafts. [2]

OR

Q4) a) Derive an expression for torque required to lower the load in power
screws. [8]

b) Determine the required length of square key if key and shaft are made up
of same material. Take diameter of shaft as 40mm. [2]
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Q5) a) A simply supported beam has a concentrated load at the center. The
load fluctuates from P to 4P. The span of the beam is 500 mm, circular
cross-section with diameter 60 mm. The yield stress is 390 Mpa and
endurance limit is 260 Mpa and factor of safety is 1.5. Calculate P. Take
fatigue stress concentration factor =1, correction factor =1, surface finish
factor = 0.85, size factor = 1. [10]

b) What are the causes of stress concentration and what are the methods of
reducing stress concentration? [6]

OR

Q6) a) Derive soderberg equation. [10]

b) A mass of 500Kg is being lowered by means of steel wire rope having
cross sectional area 250mm2. The velocity of weight is 0.5m/sec. When
the length of extended rope is 20m, the sheave gets stuck up. Determine
the stress induced in the rope due to sudden stoppage of sheave. Take
E=0.8 × 106 Mpa. [6]

Q7) a) Derive Petroff’s equation for bearings. [6]

b) The following data is given for a 360° hydrodynamic bearing. Radial
load = 3.2KN, Journal speed = l490 rpm, journal diameter=50mm, bearing
length = 50mm, radial clearance = 0.05mm, viscosity of lubricant = 25cP.
Assuming that the total heat generated in the bearing is carried by the
total flow in the bearing. Calculate (i) coefficient of friction (ii) power
lost in friction (iii) minimum oil film thickness (iv)flow requirement in Lit/
min (v) temperature rise. [10]

I/d S (r/c)f (ho/c) Q/rcnl

1 0.121 3.22 0.4 4.33

1.5 0.134 3.49 0.6 4.89

OR

Q8) a) What are the materials used for sliding contact bearings? Explain. [6]
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b) The bearing of a system carries a radial load of 3000N and axial load of
1000N. The angular speed of shaft is 60 rad/sec. The bearing has to
operate 8 hrs/day. Dynamic capacity of bearing is 27070 N. Take radial
factor as 0.56, thrust factor as 1.71 and rotating factor as 1.Wheather the
design is safe for bearing? [10]

Q9) a) Derive Lewis equation for beam strength. [6]

b) Design spur gear set to transmit 20 KW at 900rpm of pinion. The
transmission ratio is 3. Take 20° FDI, Z1=18, σd =193.2Mpa, BHN=250
for pinion and σd=47.l Mpa, BHN = 200 for gear. Check only tangential
tooth load. Form factor Y= π (0.154-0.912/Z), CV=3.05/3.05+V [12]

OR

Q10) a) Derive an expression for formative number of teeth in helical gear. [6]

b) A motor shaft running at 1440 rpm to transmit 15 KW of power to a low
speed shaft with a speed reduction through helical gears having helix
angle 25°, transmission ratio is 3:1. The teeth are 20°FDI system and the
pinion have 25 teeth. σd=193.2Mpa, BHN=250 for pinion and
σd=138.3Mpa, BHN=180 gear. Design gear set.

Y= π (0.154-0.912/Ze), CV = 6.1/6.1+V [12]



Q1) a) Explain electromagnetic compatibility & interference. [5]

b) Write a short note on CAN bus [5]

OR

Q2) a) Compare Lead Acid battery with alkaline battery. [5]

b) Explain any two types of battery tests. [5]

Q3) a) Explain working of thermostatic type fuel gauge with neat diagram [5]

b) Explain working of Fog Lamp. [5]

OR

Q4) a) Explain current and voltage regulator with the help of neat diagram. [5]

b) Enlist the troubles of the ignition system which are likely to be encountered
while running the vehicle and their remedies. [5]

Q5) a) Classify the air flow sensors based on their working principles. Explain
working of any one of them. [10]
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b) List out the various sensors used for electronically controlling the engine.
Explain Throttle Position Sensor with neat figure [8]

OR

Q6) a) Explain working of Negative Temperature Coefficient (NTC) hermistor.[8]

b) Enlist the types of actuators used in engine. Explain any one motor based
engine actuator. [10]

Q7) a) Enlist & Describe the components of fuel injection system. [8]

b) What is meant by closed loop control of engine? When the engine control
switches from open loop to closed loop? Explain in detail. [8]

OR

Q8) a) Explain Working of ECU with neat figure. [8]

b) What is meant by idle speed control? Explain it with neat figure [8]

Q9) a) Explain electric power steering with neat figure. [8]

b) What is meant by Collision Avoidance? Explain it with block diagram.[8]

OR

Q10)a) Explain ABS with layout. [8]

b) Write a short note on GPS in Vehicle. [8]
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Q1) a) Explain software debugging tools. Explain any one IDE with its features.[6]
b) Explain SCON register in detail. Also calculate the hexadecimal count in

TH1 when baud rate of the controller is 1200. [6]
c) What different way CPU clock frequency can be derived in PIC 18FXXX

controller? [6]
OR

Q2) a) Explain architecture of 8051 microcontroller with suitable block diagram.
[6]

b) Differentiate between microprocessor and microcontroller with general
architecture & features. [6]

c) What are the power down modes of PIC 18FXXX? How does clock
frequency affect the performance of microcontroller? [6]

Q3) a) Write a program to generate a delay of 10 sec using Timer l. Also calculate
TMRCON0, TMR0H. TMR0L value for the same? Assume that XTAL=
4MHz [9]

b) Write a program to generate a PWM waveform of 14 KHz with 70%
duty cycle. Assume XTAL = 4MHz [9]

OR

P.T.O
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Q4) a) Draw an interfacing diagram of 16×2 LCD with PIC 18Fxxx and write
embedded C program for displaying “I AM STUDENT” message on
the first line. (using Busy flag) [9]

b) Draw an interfacing diagram of 16 LED’s interfaced to PORTD &
PORTB and also write an embedded C program for chasing LED left to
right and then right to left. [9]

Q5) a) Explain the MSSP structure with respect to Master IIC mode [9]
b) Draw and explain the Device addressing in SPI bus protocol. What are

the advantage of SPI over IIC bus. [9]
OR

Q6) a) Explain UART bus interfacing with PIC18FXXX. Also write embedded
c program to read data from UART. [9]

b) Draw and explain Interfacing of temperature sensor with PIC18FXXX?
Also write embedded C program to display temperature on LCD. [9]

Q7) a) Describe with diagram and write algorithm for measuring 0 - 45 DC
voltage using PIC l8FXXX. [8]

b) Explain with suitable example applications of PWM in industrial drives.
Also write algorithm for the same [8]

OR
Q8) a) Write a short note on data acquisition system. [8]

b) Draw a diagram and explain how speed of DC motor can be calculated.
Write algorithm [8]
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Q1) a) Explain the Analysis and the synthesis phase in a language processor.[7]

b) List and Explain advance macro facilities. [7]

c) List the code optimization techniques and explain any 2 with example.[6]

OR

Q2) a) Explain terms: preprocessor, translators, linkers and loaders. [7]

b) List the different loader schemes. Explain any 2 loader schemes. [7]

c) Explain different types of statements in assembly language. [6]

Q3) a) Explain the Bankers Algorithm for deadlock avoidance with example.[6]

b) Explain the Producer-Consumer and the Reader- Writer IPC problems.
[6]

c) Draw the process state diagram and explain the process states. [6]

OR

P.T.O
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[Total No. of Pages : 2

[5353] - 155

T.E. (E&TC)
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Q4) a) Explain the difference between deadlock prevention and avoidance.
Explain the reasons why deadlocks to occur. [6]

b) List and explain the types of operating systems. [6]
c) Explain with example the First Come First serve and the round robin

process scheduling algorithms. [6]

Q5) a) Explain with example First In First Out Page replacement algorithm. [6]
b) List the design issues for paging systems and explain any 2. [6]
c) Compare paging and segmentation. [4]

OR
Q6) a) Explain the concept physical address, logical address, pages and page

frames. Explain the process of deriving physical address from the logical
address. [6]

b) Explain with example First Fit, Best Fit and Worst Fit memory allocation
algorithms with examples. [6]

c) Compare internal and external fragmentation. [4]

Q7) a) Explain memory mapped I/O and direct memory access. [6]
b) Explain with diagram I/O software layers. [6]
c) Explain file access methods the file and directory operations. [4]

OR
Q8) a) Write short note on [12]

i) RAID disk and magnetic disk.
ii) Optical disks
iii) Linux Ext 2 file system

b) Explain the concept of i-node [4]
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