B.L.D.E.A’s V.P.Dr.P.G.HALAKATTI COLLEGE OF ENGINERING AND
TECHNOLOGY VIJYAPUR 586103

INDEX FILE QUESTION PAPERS DEC.2023/JAN.2024

CIVIL DEPARTMENT

SNo.|] SUBCODE | SUBJECT |PAGE No.
39 Semester
1 15CV833 Pavement Design 01-03
2 18CV32 Strength of Materials 04-06
3 18CV33 Fluid Mechanics 07-08
4 18CV34 Building Materials and Construction 09-10
5 18CV35 Basic Surveying 11-12
6 18CV36 Engineering Geology 13-14
7 18MAT31 Transform Calculus, Fourier Series and 15-17
Numerical Techniques
21CV32 Geodetic Engineering 18-20
21CV33 Strength of Materials 21-23
10 21CV34 Earth Resources and Engineering 24-25
11 21MAT31 Transform Calculus, Fourier Series and 26-28
Numerical Techniques
12 BCV301 Strength of Materials 29-31
13 BCV302 Engineering Survey 32-33
14 BCV303 Engineering Geology 34-35
15 BCV304 Water Supply and Waste Water Engineering 36-37
16 BCV358D Personality Development for Civil Engineers 38-41
17 BCV306C Sustainable Design Concept for Building 42
Services
4™ Semester
18 18CV42 Analysis of Determinate Structures 43-45
19 18CV43 Applied Hydraulics 46-48
20 18CV44 Concrete Technology 49-50
21 18CV45 Advanced Surveying 51-52
22 18CV46 Water Supply and Treatment Engineering 53-54
23 18MAT41 Complex Analysis, Probability and Statistical 55-57
Methods
24 21CV42 Fluid Mechanics and Hydraulics 58-60
25 21CV43 Public Health Engineering 61-62




26 21CV44 Analysis of Structures 63-65
27 21CV485 Green Building 66-70
28 21MAT41 Complex Analysis, Probability and Statistical 71-73
Methods
5™ Semester
29 18CV51 Construction Management and 74-76
Entrepreneurship
30 18CV52 Analysis of Indeterminate Structures 77-79
31 18CV53 Design of RCC Structural Elements 80-81
32 18CV54 Basic Geotechnical Engineering 82-84
33 18CV55 Municipal Waste Water Engineering 85-86
34 18CV56 Highway Engineering 87-88
35 21CV51 Hydrology and Water Resources Engineering 89-90
36 21CV52 Transportation Engineering 91-92
37 21CV53 Design of RC Structural Elements 93-94
38 21CV54 Geotechnical Engineering 95-96
39 21CIV57 97-99
6" Semester
40 18CV62 Applied Geotechnical Engineering 100-101
41 18CV63 Hydrology and Irrigation Engineering 102-103
42 18CV644 Ground Improvement Techniques 104-105
43 18CV652 Traffic Engineering 106-107
44 18CV61 Design of Steel Structural Elements 108-109
7™ Semester
45 18CV71 Quantity Surveying and Contract 110-112
Management
46 18CV72 Design of RCC and Steel Structure 113
47 18CV732 Air Pollution and Control 114-115
48 18CV745 Urban Transport Planning 116-117
49 18CV753 Environmental Protection and Management 118
8™ Semester
50 18CVv81 Design of Pre-Stressed Concrete 119-120
51 18CV825 Pavement Design 121-126




50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN iy 15CV833
Eighth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Pavement Design

Time: 3 hrs. ) N - Max. Marks: 80

Note: 1. Answer any FIVE full questions, .c?h'oasing ONE full question from each module.
2. Missing data, if any may be assumed.
3. Use of relevant charts is permitted.

. Module-1
1 a. Draw neat sketch of cross section of a flexible pavement and describe the functions of each
layer. : (08 Marks)

b. Determine the deflection values under a wheel load of 60kN and contact pressure 0.7 N/mm?’
in a homogeneous:mass of soil at a depth of Z - 2.5a upto a radial distance of r = 5a. Take
modulus of elastimty of subgrade as 8 Nr’mm Sketch the deflection curve. Use Fig.Q.1(b).

(08 Marks)
Detlection factor F
. 0.3 0.‘ 05 06 a7 ﬁ:!ﬂ_‘l.o = 20 E 30
10 e
mm_wﬂmmﬂum-mmmummm 1954)
Fig.Q.1(b)
" ' OR
2 a. Compare the salient features of flexible and rigid pavements. (08 Marks)

b. A plate load test was carried out on subgrade using 300mm diameter plate and
correspondmg to a deflection of Smm, the load buqtamed on the plate per unit area was
0.08 N/mm’. The test Was repeated on base course of thickness 300mm and unit load
sustained was 0.45 N»’m_m at the same deflection. Find:

i)  Elastic modulus of subgrade and the ratio EP/ES.

11)  What 5h0uld be the tlncimess of base course as to sustain wheel load of 50kN and
contact pressure 0.6 N/mm’ so that maximum deflection does not exceed Smm. Use
Fig.Q.2(b). (08 Marks)
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Fig.Q.2(b) =
: Module-2 |
With a sketch deseribe the significance of design wheel load and contact pressure in design
of pavement. (04 Marks)
Explain the concept of Equivalent Single Wheel Load (ESWL). (04 Marks)

Calculate the design repetition for 20 years period for wheel load equivalent to 2268 kg
wheel load using the following traffic survey data on a fourlane road.

" Wheel load (kg) Average daily traffic % of'total traffic volume |
ADT in both directions NS,

2268 _ . 13.17

2722 _ Total volume 15.30«

3175 215 by, & 11.76

3629 Considering traffic growth 14.11

4082 - | 621
| 4532 - " 5.84

. . (08 Marks)
OR

Design a highway avement using McLeod method of wheel load 6000 kg with tyre
pressure of 6 kg/cm®. The plate load test conducted on subgrade soil using 30 cm dia plate
yield a pressure 2.8 kg/em? after 10 load repetitions at 0.5 cm deflection. (08 Marks)
In a dual wheel assembly the load on each wheel is 32 kN tyre pressure is 0.6 N/mm> and c/c
wheel spacing 410 mm. The load is placed on a pavement 500 mm thick. The subgrade
characterized by E =20 N/mm?® and 1 =10.5. Calculate the deflection on the top of subgrade

at the radial distance of 0.15 and 250 from the centre of left wheel measured towards other

wheel using deflection chart. (08 Marks)
Module-3
Explain different types of flexible pavement failure. (08 Marks)
Explain the various design factors for runway pavement. (08 Marks)
OR
What are the causes of formation of waves and corrugations in flexible pavement? Suggest
remedial measures. (08 Marks)
Explain step by step procedure of conducting Benkleman beam-deflection studies

for-evaluation of flexible pavement surface condition. (08 Marks)

2of3
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Module-4
Explain:
(1) Radius of relative stiffness
(ii) Equivalent radius of resisting section "
(iii) Critical load position - (08 Marks)
A cement concrete pavement of 25 cm thickness is constructed over a granular surface
having modulus of reaction 10 kg/em’. The maximum temperature different between the top
and bottom of the slab during winter is found to be 15°C. The spacing between the
transverse joint is 7.5 m. Find the worst combination of stresses at the edge and corner

regions. o . R (08 Marks)
: OR

Write the step by step proecedure for the design of concrete pavement as recommended by

IRC 52.2002. (08 Marks)

Design the size and bpac.mg of dowel bar at the expamlon joints of a cement concrete
pavement of thickness 25 cm with radius of relative stiffness 80 cm. For a design wheel load
of 5000 kg. Assumme load capacity of the dowel system as 40% of the design wheel load joint
width is 2 cm, “permissible shear and flexural stress in the dowel bar are 1000 and
1400 kg/cm and permissible bearing stresses in cement concrete is 100 kg/em® diameter of

dowel bar = _ 25cm. (08 Marks)
Module-5 A,

What are the factors considered in design of rigid pavements? Explain any three factors.

: _ B (08 Marks)
List the typical failures in.rigid pavements and explain any three of them.* (08 Marks)

OR

With sketches, dﬁscnbe the various types of joints and their requirements, in rigid
pavements. (08 Marks)

Determine spacing between contraction joints for a 3.5m slab width having thickness of
200mm, friction 1.5, for the following two conditions:

i)  Planche cement concrete, allowable Sc = 0.08 N/'mm

11) Rcmfbrced cement concrete, 10mm diameter bars at 0.3m spacing. (08 Marks)

S
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Strength of Materials

Time: 3 hrs
£
g 1 ng}htlon of tapering circular, bar subjected to an axial tensile
e load P. £ & P (08 Marks)
g b. A circular bar of unif; F) CROSs sectional area of 1000 mm” is subjected to forces as shown
B in FigQlp). If Yo%;ép% modulus of the material is 200 GPa, determine the total
g2 deformation. £ ¢ 4

@ ’
‘a8 B 4 , D

—»iooWN

(12 Marks)

e OR ! e
2 a. Derive relation bet\xreeq g’;ﬁ%é’s modulus, Ri gidity Modulus and Pelgsofl“’s ratio. (08 Marks)
b. A steel rod of 20mm diameter passes centrally through a copper. tube of 50mm extemal
diameter and 40mm isiternal diameter. The tube as closed at each end and the nuts are
tightened on the prgjecting points of rod..If the temperature :fi’assembly is raised by 50°C,
Calculate the t&mperature stresses developed i nd. s

g

: ~ 3 ‘St
Ee=100 GN/tp® dnd ;= 12x10°* per ®C and g, = 18x10per (12 Marks)

¥

“"Module-2

QY o
Define §) Principal stress i)

3 a Principal plane. (04 Marks)

b. Derive an expression fg%ng:mal stress and tangential stress for a member subjected to

Mpiaxial loading. ‘g . . Ry > (06 Marks)

= C, IRhE stresses acting At point in a two dimensional system is shown in Fig.Q3(c). Determine

‘the principal stresses 4nd planes, maximum shear stress and Planes normal and shear stress
= on plane AB. : f? .

=2 . & - 100 MPa
=5 #n B’ ;
g i Ej’ g0 N}rrw!’-
g g
<
—_ i 1S OMPa
%
E B
Zz
‘g ;.“?% :
E f’g% . R
= E\% ilac.ﬂfq_
& Fig.Q3(C) (10 I\‘Iarks)
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OR % ’:"%
Differentiate between thin and hick cylinders. f’i (04 Marks)
A element is subjected to a tensile stress of 120‘?%11?11 on the vertical plane and another
compressive stress of 80 N/mm? on the honzorﬂh%(ﬁzne Compute the normal and tangential
stresses on a plane making an angle of 30° antlelﬁo ise with the vertical plane. (06 Marks)
A closed cylindrical steel vessel 8m Iong\anti 2m internal diameter is sébjested to an intemal
pressure of 5 MPa with the thickness of ‘vessel being 36mmd & gﬁute loop stress,
longitudinal stress, maximum shear s (10 Marks)

I‘t_do du le-3 "'éigf
Derive the relationship betwew%ad mtensﬁy, Shear force & ending moment. (08 Marks)
For the simply supported beam %‘.hown m Fig.Q5 (b) draw SFD and BMD. Also find point of
zero shear and its bendmg moment .

(12 Marks)
50 mJ/m
. ‘) %}
; %% (08 Marks)
Sketch SFD and BMDffor the beam show ’m 'Fig Q6(b), mdggaung salient points including
point of contraﬂextlrej | & 2_;@ é’ﬁﬁr_ ¥
(12 Marks)
"Derive equation Q»f 1r€ fbendmg with usual fotations. (10 Marks)

A I-section consisfs-of flanges 200 x 15 mm with web 10mm thick. Total depth of section is
500mm. If the: Qgeam carries a UDE 0f65 kN/m over a span of 8m. Compute the bending and

shear stressés at centre and suppo’ Sketch their distributions. (10 Marks)
Derive the torsion equatron wﬁh usual notations. (10 Marks)

A solid shaft is to transmit 300 kN-m at 100 rpm. If the shear stress of the material should
not exceed 80 MPa, firid the diameter required. What percentage saving in weight would be
obtained if this shafft s replaced by a hollow one whose d; = 0.6d, , the length, material and
shear stress remammg same. (10 Marks)
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Derive an expression for slope and deflection in{a-simply supported beam subjected to an
UDL throughout. Calculate maximum slope and'deflection. (08 Marks)

Determine the slopes at A and B, deﬂections at C D and F in the beam shown in Fig.Q9(b)
in terms of EI.

(12 Marks)

o sﬁor buckling and on an-

_ ic column with both ends pinned.
: (08 Marks)
A simply supported. béam of length 4m is subjected to a UDL of 30 kN/m over the whole

span and deflec Sﬁ’in at the centre. Detetmme the crippling loads when this beam is used
as column W1th olkowmg conditions. .
(i) Onee d and other end hinged.

(i) Bofh@ m jointed. ¢ (12 Marks)

Dernive the Euler’s equg

M&,
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Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Fluid Mechanics
Time: 3 hrs. . _~ Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
‘Module-1
1 a. Define following terms with their units :
(1) Specific weight:
(11)  Kinematic viscosity
(1)  Surface tension
(tv)  Capillarity
(v) Bulk modulus (10 Marks)
b. Calculate the pressure in excess of outside pressure for a water droplet of 4 mm diameter
and for a water jet of 5 mm diameter. Assume surface tension of water as 0.073 N/m.
(10 Marks)
OR :
2 a. State and prove Pascal’s law. (04 Marks)
b. Establish a relationship among absolute, gauge and atmospheric pressure with simple sketch.
(06 Marks)
C. A simple u-tube manometer containing mercury is connected to a p:pe in which a fluid of
specific gravity 0.8 and having vacuum pressure is flowing. The other end of manometer is
open to atmosphere. Find the vacuum pressure in pipe, if the difference of mercury level in
the Two limbs is 40 ¢m and height of Fluid in left from the centre of pipe is 15 ¢cm below.
(10 Marks)
Module-2
3 a. Define the terms: (1) Total pressure
(11) Centre of pressure (04 Marks)
b. Obtain an expression for the force exerted and centre of pressure for a completely
submerged inclined plane surface. : (06 Marks)
¢. A circular plate 3.0 m diameter is immersed in a water in such a way that its greatest and
least depth below the Free surface are 4 m and 1.5 m respectively. Determine the total
pressure on one face of the plate and position of the centre of pressure. (10 Marks)
OR
4 a. Differentiate between :
(1) Steady flow and uniform flow.
(11)  Rotational flow and irrotational flow. (04 Marks)
b. Derive continuity equation for a 3-dimensional fluid flow in Cartesian co-ordinates.
(08 Marks)
€. The velocity potential function ( ¢ ) is given by an expression,
xy' 2 XYy,
0] 3 X 3 +y
(1) Find the velocity component in X and y direction

{11} Chaw that h renrecente a naccihle cace of flow (N8 Marlee)
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Module-3
Obtain an expression for Euler’s equation of motion along a stream line and obtain
Bemoulli’s equation. (08 Marks)
State and explain impulse momentum equation. ' (04 Marks)

Water is flowing from a tapered pipe having diameters 350 mm and 200 mm at section 1 and
2 respectively. The flow rate through the-pipe is 0.05 m’ ‘/sec. The section 1 is 10 m above
the datum and section 2 is 5 m above the datum. If the intensity of pressure at section 1 is

0.5%10° pascals. Find the intensity of pressure at section 2. (08 Marks)
OR
Derive the equation for discharge through venturimeter. (10 Marks)

An oil of specific gravity 0.8 is flowing through a venturimeter having inlet diameter 20 cm
and throat diameter 10 cm. The oil mercury differential manometer shows a reading of
25 c¢m. Calculate the discharge of oil through the horizontal venturimeter. Take Cq = 0.98.

(10 Marks)

Module-4
Explain Hydraulic coefficients of an orifice and obtain relation between them. (06 Marks)
Explain the classification of orifice and mouth pieces. (04 Marks)

A rectangular orifice 1.5 m wide and 1.0 meter deep is discharging water from a tank. If the
water level in the tank is 3.0 m above the top edge of the onfice. Find the discharge through

the orifice. Take the co-efficient of discharging for orifice = 0.6. (10 Marks)
OR
Derive an expression for discharge over a rectangular notch. (10 Marks)

Water flows over a rectangular weir 1 m wide at depth of 150 mm and afterwards passes
through a triangular Right angled weir. Taking Cq for the rectangular and triangular weir as

0.62 and 0.59 respectively. Find the depth over the triangular weir. (10 Marks)
Module-5
Derive Darcy’s equation for loss of head due to ﬁdctzon between two sections of pipe.
(10 Marks)

The rate of flow of water through a horizontal pipe is 0.25 m’/sec. The diameter of pipe
which 200 mm is suddenly enlarged to 400 mm. The pressure intensity in the smaller pipe 1s
11.772 N/em’. Determine _

(i) ' Loss of head due to sudden enlargement. (i1) Pressure intensity in large pipe

(i11) Power lost due to enlargement. (10 Marks)

OR
Explain the terms :
(1) Hydraulic gradient line.

(i)  Total energy line with the help of sketch. (06 Marks)
Explain the different types of Minor loss of energy due to change of velocity in the pipes.
(06 Marks)

Calculate the discharge through a pipe of diameter 200 mm. When the difference of pressure
between the two ends of a pipe 500 m apart is 4 m of water. Take the value of f=0.009 in

the formula hy= ﬁ (08 Marks)

2gd
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Building Materials and Construction
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, c}wasfng ONE full question from each module.
.. Module-1 :

1 a  Explain the various natural agents: responsible for deterioration of stones and different

treatment methods adapted to preserve the stone work. (10 Marks)
b.  State the qualities of a good timber. _ (04 Marks)
¢. Explain the working of Pugmill with the help of a neat sketch. (06 Marks)
2 a. State the characteristics of good clay bricks. (06 Marks)
b. What is bulking'of sand? How does it affect concrete mix? (04 Marks)
¢. Explain the following tests conducted On Coarse aggregates.
(1)  Aggregate impact value test v
(1i) Specificgravity test. (10 Marks)
. " Module-2 e, %
3 a. Sketch the elevation and plan of (1,3, 5 and 2, 4,6 courses) of one brick thick English bond
in brick masonry. . a e "9 (06 Marks)
b. Explain cramped joint and plugged joints used in stone masonty with the help of neat
sketches. ¥ : ' (06 Marks)
¢. Explain the construction of strap footing with the help of a neat sketch. Also mention the
situation where it is used. : 5 (08 Marks)
. OR #
4 a. List the different types of partition walls and also explain Brick nogging partition wall with
the help ofa neat sketch. .+, ) (10 Marks)
b. State the functions of foundations. (06 Marks)
¢. Listany four situations.in which the pile foundation is preferred. (04 Marks)
o Module-3
5 a. Draw aneat sketéh-:__{)f segmental arch and label the components. (04 Marks)
b. Draw a neat sketchof king post truss and label the components. (08 Marks)
¢. Define the following elements of pitched roof -
i) Purlin © i) Pitch iii) Truss 1v) Common rafter. (08 Marks)
OR
6 a.  Explain the procedure 6f laying vacuum dewatered flooring. (04 Marks)
b. Draw a neat sketch of steel roof truss and label the components. (06 Marks)

¢. What is a lintel? Explain the following types of lintels with the help of neat sketches:

1) R.C.C lintelwith chajja projection
1) Steel lintel.

I of2
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(double shutter).

Sy (08 Marks)
Plan a dog legged stair for a building in which the Vertical distance between the floors is

3.5 mts. The stair hall measures 3m x 5m. (08 Marks)
Explain French window with the help of a neat sketch. (04 Marks)
What is scaffolding? Explain the component parts of scaffolding. .~ (08 Marks)
State the three thumb rules followed_;___to_ decide the dimensions of a step and common size of
steps adapted for residential buildings. (04 Marks)
With the help of a neat sketch, c!'t:‘pl;h_in collapsible steel door.. (08 Marks)
' Modules

Explain the procedure of painting new wooden and steel surfaces. (10 Marks)
What is pointing? Sketeh and explain the following types of pointings:
(i) Flushpointing %
(11) Struck pointing .
(ii1) V-pointing . Ry,
(v) Weathered pointing. (10 Marks)
What are the requirements of an ideal material for damp.proofing? (06 Marks)
With the help of a neat sketch, explain the procedure of applying cement plaster in 2 coats,

% (06 Marks)
Explain the different defeg:_ts that may occur in a paintin g work. . (08 Marks)

20f2
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Basic Surveying
Time: 3 hrs. ' Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
_ Module-1 :
1 Briefly explain classification of survey based on objective of survey. (06 Marks)
With a neat sketch explain any two methods of obstacles to chaining but not for ranging.
(06 Marks)
Define Precision, Accuracy, Plan and Map. ; (08 Marks)
OR
2 Explain indirect ranging reciprocal ranging. - (06 Marks)
Explain sloping ground distance measurement using indirect method. (06 Marks)
What is surveying? Explain classiﬁ_cati_on based in nature of field of survey. (08 Marks)
Module-2
3 Differentiate between Prismatic compass and Surveyor compass. _ (10 Marks)
The following bearing were observed with a compass with neat sketch calculate interior
angles. ¥,
Line | AB | BC | CD | DE A EA
FB | 60° [120° | 50° | 210° | 300°
; (10 Marks)
4 Define Dip, magnetic declination isoclinic line, and isogonics lines. (08 Marks)
Following are the observation taken form a closed traverse. balance the traverse by
Bowditch rule. ' : _
Line AB | BE€"l CD | DE EA
| Length 200m | 130m | 100m | 250m | 320
Latitude | -173.2 0 86.6 | 250 | —-1549
Departure | 100, | 130 | 50 0 —280
(12 Marks)
Module-3
5 Briefly explain temporary adjustment of leveling. (08 Marks)

The following consecutive readings were taken with a level and 3 meter staff on
continuously sloping ground at a common interval of 20 meters.

0.602, 1.234, 1.860, 2.574, 0.238, 0.914, 1.936, 2.872. 0.568, 1.824,2.722.

The RL of first pt was 192.122. Rule out page of a level field book and enter the above

readings. Calculate the reduced levels of the point and also the gradient of the line joining
the first and last point (Rise and fall method). (12 Marks)

11



6 a.
b.
7 a.
b.
8 a
b.
9 a.
b.
10 a.
b.

OR
Define Bench mark, Datum, Mean sea level and Reduced level. (10 Marks)

Following reading have been taken from the page of an old level book. Reconstruct the

page. Fill up missing quantizes and apply the usual checks

(10 Marks)
_ Module-4

What is orientation of plane table? Explain the various methods of orientation. (10 Marks)

Explain radiation method of plane table surveying with a neat sketch. (10 Marks)

. s %OR _
What is resection? What are the different methods of resection? Explain any one method.

(10 Marks)

With a neat sketch explain two point problems. (10 Marks)
: Module-5

With the help of neat sketch Jist the characteristics of contour., (10 Marks)

The following perpendicular offset were taken at 10m intervals from a survey line to an
irregular boundary line j

3.25,5.60,4.20,6.65, 8.75, 6.20, 3.25.4.20 and 5.65,
Calculate are by trapezoidal rule and Simpson’s rule. (10 Marks)

. OR
Define contours. What are the factors governing the choice of proper contour intervals?

: _ _ (10 Marks)
~ Plot the following cools staff survey of a field ABCDEFG and calculate its area.

(10 Marks)

12
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Engineering Geology

Time: 3 hrs.

Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

- Module-1

. Describe the parts of the interior of the earth with neat sketches.
c. Differentiate between rock and mineral.

OR
Explain the following physical properties with suitable example.
i) Habit i) Hardness  iii) Diaphaneity.

Explain the role of engineering geology in the field of civil engineering projects. (08 Marks)

(10 Marks)
(02 Marks)

(09 Marks)

b.  Write the physical properties of the following minerals and mention the engineering used of

the minerals i) Quartz ii) Magnetite 1i1) Chromite.
¢. Explain the following: i) Rock forming minerals ii) Ore forming minerals.

Module-2
Classify the Igneous rocks based on mode of origin and mineral composition,
b. Add anote on engineering used of the following rocks
1) Granite  i1) Basalt iii) Sandstone  iv) Gneiss.

OR
Briefly explain the classification to soil profile with neat sketches.
Describe the drainage patterns with neat sketches.
¢. Explain the characteristics of rocks as materials for construction.

"Module-3

considerations.

(09 Marks)
(02 Marks)
(08 Marks)
(12 Marks)
(08 Marks)

(06 Marks)
(06 Marks)

Explain the different types of unconformity with neat sketches and mention the engineering

(10 Marks)

b. What are joints? Classify the different type of joints with neat sketches and add note on

engineering considerations,

OR

for the selection of dam sits,

(10 Marks)

Describe the parts of the dam with neat sketches and their preventive measures to be taken

(10 Marks)

b. Briefly explain the Rock Quality Determination (RQD) and Rock Structural Rating (RSR).

€. Explain the following with neat sketches.
1) DIP i) Strike iii) Outcrop.

Module-4
Describe the vettical distribution of ground water with neat sketches,
With neat sketches describe confined and unconfined aquifers.
¢. Explain the hydrological cycle with neat sketches.

(04 Marks)

(06 Marks)

(07 Marks)
(09 Marks)

A ANT .
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OR
Explain the ground water explanation usin g Electrical resistivity method.
Describe the following :

1) Artificial recharge of ground water
1) Floods and its controls.

OR
Describe the following : :
1) Applications of Remote sensing in civil engineering projects
i1) Uses of geographie information system
1) Topographic maps
iv) GPS Global Positioning System).

¥ ok ok ko

2 of2
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(10 Marks)

(05 Marks)
(05 Marks)

(10 Marks)
(10 Marks)

(20 Marks)
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Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Transform Calculus, Fourier Series and Numerical Techniques
Time: 3 hrs. ¥ Max. Marks: 100
Note: Answer any FIVE full questions, E'é:}téosing ONE full question Jrom each module.
I a. Find the Laplace transform of. 1) e sin3t 1) Q-SEE%——%E ' (07 Marks)
b. The square wave ﬁmctipn_:f(tf) with period “a” is defir ' by
E ., (}.St{V 9
f(t) = . 72 Show that L{f()} = (E/s) tan h (as/4), (06 Marks)
—E ) y <t<a Uy, '
¢. Using Laplace transform method to solve ¥ - 3y" + 2y = ¥ ¥(0) =1 and y'(0) = 0.
P (07 Marks)
b % B s+2 X af s+
2 a Find i) L —_— i) L7Jlog 2Tl (07 Marks)
$"—4s5+13 _ 1 s—l @
; Fo N 4 t-1 , I<t%2 . M ;
b. Find the Laplace transform of f{t) = by using unit— step function.
‘ 3-t 5 2t <3
N & (06 Marks)
& s wf 9 Ay 7
¢. Find the inverse Laplace transform of fw—z———,—s——j———?__, using Convolution theorem.
(s “+a’)(s”+b%)
' (07 Marks)
Sy ' Module2
3 a. Find a Fourier series to represent (X — x°) from x =7 to x = 1. (07 Marks)
b. Find the half — range cosine Series for the function fx) = (x-1)* in the interval 0<x<l.
- o d? oY (06 Marks)
¢." The following table: gives the variations of periodic current over a period :
tec): | 0 | T/6 T2 [2TB[5T/6| T
Show that there is a direct current part of 0.75 amp in the variable current and obtain the
amplitude of the first harmonic.,. (07 Marks)
oo 7 OR
4 a. Obtain Fourier series for the function
" X ,®<xxgl
fix)= :
7:(2_»-};)_"_ ' 1<x<2
Deduce that Il_,n+§l-:+ gl-;+ - ’ (07 Marks) 3

b. Find the halftange Fourier sine coriac af fos — v«



18MAT31

Obtain Fourier series for the function f{x), given

14 2% -
by f(x) = {+ A i~ HERSN
1-

. o .
ZA , 0<x<nm Cogh (07 Marks)

Module'3
Find the Fourier transform of W

ﬂx)z{l—xz . Ix[s1
0 , |x|>1

Hence evaluate I (M cos (x/2) dx. % (07 Marks)
b X ;
Find the Fourier sin transform of e™ , a > 0. (06 Marks)
Solve ups2 + 6 Upy; + 9;3.35 s 2" with up=u; =0 by ubmg 'Z — transforms. (07 Marks)
Find the Fourier transform of
1 e si
fix) = { !x i Hence evaluate J AL X dx. (07 Marks)
0 Wyl [x|>1 X
Find thf: Z transfozm of cos (n; -!-___:} (06 Marks)
27> +3z

Find the Inverse Z — transfqrm_d‘éf (07 Marks)

Modu!e-4 P

Employ Taylor’ s method to obtain approxrmate value of y at x.= 0.2 for the differential

equatmnj 3§y+.3e ,y(0)=0. T LY (07 Marks)

- xy’ under the:initial condition y(0) = 1 by using

=]

Solve the dlffcrcnual equation

modlhed Euler s method at t,he;pomt x=0.05(h=0. 05). (07 Marks)
Apply Milne’s predzctor - eo;fcctor formulae to compute y(1.4) correct to four decimal

g?&o&s Given L x Hy %and following the da‘ta y(l)=2 , y(l.1)=2.2156

3

dx
?y(l 2)=2.4649 y(h- )=2.7514. “ (06 Marks)
d
Using fourth ‘order Runge Kutta method compute y(0.2). Given that dy 3x+ =, y((}) =1
X
(take h=0.2). iy, (07 Marks)
Using modified Euler’s method to find y(0.2) correct to four decimals by solving the
dy _

equation ;lm =X- y]‘ . y(0)= 1 by taking h = 0.1. (Perform 2 iterations in each step).

X Ay 5
(07 Marks)
Given j =X (1+y) andy(1)=1, y(1.1)=1.2330 , y(1.2)=1.5480 , y(1.3)=1.9790.

Evaluate y(1.4) by Adms — Bashforth method. (06 Marks)

16
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b ———— wn e “'_'a- y
Using fourth order Runge — Kutta method solve ¥ % X(y')* — v for x = 0.2 correct to four
decimal places. Initial conditions are x = 0 | y=Tandy'=0. (07 Marks)

1 ok
Solve the variational problem & _{ {x +y+ (;jz')_l}-fdx = 0 under the conditions y(0) =1 and
0 o U

y(l)=2. _ ¢ (07 Marks)
‘ ) of _dfeof

With usual notation prove that —— <o | _ 0. p: (06 Marks)
OR

Apply Milne’s method to compute y(0.4) given y” + 'ty=0, y0)=1, y(0.1)=0.995
¥(0.2) = 0.9802 , y(0.3)= 02956 and y'(0) =0 , y(0:l) ¥ - 0.0995 , y'(0.2)=-0.196 ,
y'(0.3)=-0.2863. . (07 Marks)

;%

Solve the variational problem E)I {y2 ~-(y')y }dx =0,y0)=0, y(rn/2)=2. (07 Marks)
E! \'-:

Prove that the geodesics on a plane are straight lines. (06 Marks)

ok o% ok %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

Time: 3 hrs.

Third Semester B.E. Degree Examlgﬁahon, Dec.2023/Jan.2024
Geodetic Engméermg

Max. Marks: 100

Note: Answer any FIVE full questions, _;gj__fll't;'t’}'sing ONE full questio}i' ﬁ'om each module.

~Module-1
Explain the basic principles Qf suneymg with sketches.
Define the following: t g
1) True meridian
ii)  Magnetic meridian -
1i)  Arbitrary merld ian
iv)  Magnetic d&em;atlon
v)  Local attta”éi:ic‘m ?
vi)  Angleofdip. & (06 Marks)
The follmﬁmg ‘interior angles were measunéd with a sextant in a closed traverse. The bearing
of the line, AB was measured as 6Q°OO' with prismatic compass. Calculate the bearings of all

(06 Marks)

otheréule if ZA=140°10, AB 9’9“’8' ZC=60°22", LD 69°20". (08 Marks)
. OR = r A T, &
Differentiate between pnsmatlc compass and surveyors compass. (06 Marks)

The following bearmg,s were observed in run%mg a close traverse:
Line | +.E:B BB & s
| g, 505' 25402&% g{%

BEC  115°20" | 296°35" |
.| CB | 165°35' | 345935’
\[UDE | 224°50%.44°5'
: . | EA | 304°50' [%125°5'
At what station do yoa,iz 'suspect the local attraction? Determine the correct magnetic

;'-lae_arnmg, s. If declination was 5°10" E, what ‘are true bearings? (08 Marks)
:f_-_k?‘_ xpl‘un radiation method of plane table surveying’s with a neat sketch. (06 Marks)

Ilustrate with neat sketches:
i)  Profile levelling

ii) Differential levelling_._ :
iii)  Fly levelling % )
iv)  Reciprocal leve llm g (08 Marks)
What are the methods of levelling? Explain briefly. (06 Marks)

1 of 3
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C.

The following figures were extracted from a level field book, some of the entries being

illegible owing to exposure to rain. Insert the missing ﬁgu‘f% ‘and check the results. Rebook

all the figures by the rise and fall method.

Station | B.S I.S F.S | Rise "Ff_all R.L | Remarks
1 2.285 232.460 | B.MI
2 1.650 X
3 2.105 X
4 X
5 2.050 ek
6 232.255| B.M2
7 1.690 ¢
8§ | 2.865 Y
9 4[233.425 | B.M3
(06 Marks)
, OR (%
Discuss the methods areas from offsets at regular intervals. (10 Marks)

A railway embankmgnt is 10m wide with side’slope 1'% to 1. Assuming the ground to be

levelina dn’ecta__

W]th a neat sketch explain the c&ﬁponent parts of th
Explain the temporary adjustments of transit theo dollté

Derive the expression for'the horizontal dl’s%ai;icé vertical distance and the elevation of an
elevated object by dotble plane method. .
The elevation of a &wggmt P is to be determmed by observalrm}s from two adjacent stations of

a tacheometric® Sﬁ:rvey The staff was-held vertically upon:the point and the instrument is

%

““Module-3

OR

fransverse to the centre Ime.ﬂ calculate the volume contained in a length of
120m, the centm ﬁelghts at 20m intervals. be:mg in meters 2.2, 3.7, 3.8, 4.0, 3.5, 2.8, 2.5.

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

fitted within an anallactic lens, Eizte_ constant of the instrument being 100. Compute the
elevation of the point P ﬁom%&g following data %ak,mg both the observations as equally

trustwOPthﬁr s e
Station | Weight of Staﬂ‘ "point Vertlcal Staff readings Elevation of
axis a%gle station
142 |0 P #2°94 | 1.230,2.055,2.880 |  77.750m
1.40 P 3936 | 0.785.1.800,2.815 97.135m
(10 Marks)
- Module-4
lp f a neat sketch of a'simple curve. Explain.
i)  Forward tangent
ii) Pointof'i mtersecnon
iii)  Point of curve
iv)  Point of tangency
v) Intersectiom.angle
vi) Tangent: cfisiaﬁce
vil) Length of éurve
viii) (10 Marks)

Long chord.

20f3
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21CV32

y zﬁ%

Two tangents intersect at a chainage 1250m the angle of rmarsectlon is 150", Calculate all
the data necessary for setting out a curve of radius 250"' y the deflection angle method.
The peg interval may be taken as 20m. Prepare a sett@gg out table when the least count of the
vernier is 20". Calculate the data for field checkmg . (10 Marks)

OR
A compound curve is to connect two stralghts
of the two transcripts are 350m and 400m'reSpectively. Calculate th&%ﬁl}gths of the two area
if the radius of the first curve is be 300m, (10 Marks)
A transition curve is required for a carcular curve of 200m racilu'; the gauge being 1.5m and
maximum super-elevation restricted to 15cm. The transition is to be designed for a velocity
such that no lateral pressure is 1mpé£ed on the rails and th&d‘aw of gain of radial acceleration
-gﬂrve and the design speed.

%fing a deflection angle of 90°. The lengths

(10 Marks)
Module-5
With a sketch wﬁi;c a note on relief dlsplacement in vertical photograph and derive formula
for relief dzsplacement (10 Marks)
Define remc;te sensm;_. Explain the 5tage§’“0f idealized remote sensing system. (10 Marks)
- : OR

Define GIS Give the components o“ﬁGIS Write a note on integration of remote sensing with
GIS. (10 Marks)
Mention the advantages of tota,i 5tat10n Discuss cm me ﬁlIlCthIlS of the same. (10 Marks)

*$***_
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

21CV33

Third Semester B.E. Degree Exammatlan Dec.2023/Jan.2024
Strength of Materlals

Time: 3 hrs. : - =Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

’Vlodule-l :

Sketch a typical stress-strain curve for the ductile materlal and explain briefly the salient
features of the curve. " (05 Marks)
Derive an expression tor the deformation of tapered czrcular bar subjected to axial force.

(05 Marks)
A steel tube of 30mm extemal diameter and 20mim internal diameter encloses a copper rod
of 15mm diameter towhich it is rigidly jointed at each end. If at a temperature of 10°C there
is no longitudinal stress, calculate the stre‘§ses in the rod and tube when the temperature is
raised to 200°C. Take E for steel and copper as 2.1x10° N/mm’ and 1x10° N/mm’
respectively. “The value of coefficient of linear expansion for steel and copper is given as

1 1><10f6 per °C and 18x10°° per & % respectlvely : (10 Marks)
OR
Define the three elastic constaniq and derive the rciatlomhlp between them. (10 Marks)

For the state of stress shown m Fig.Q2(b), dcteﬁnme the principal: stresses and locate

principal planes. Also obtain maximum tangentialstress and locate corresponding planes.
kSﬁlm“ i wﬂw -

> ﬂ;i‘*m"

ey hle"‘“‘L

16wlw""
Fig. Q'? (b) (10 Marks)
: Module—Z
"'Def ine shear force, bendmg moment and point of contraflexure. (06 Marks)

Draw SFD and BMD for a simply supported beam shown in Fig.Q3(b). Also find the
maximum bendmg moment and ifs locatlon

whe [ g kntfm
C D <
h« .:.:ffis'. "g
Sd T AT
Fig.Q3(b) (14 Marks)
OR

Establish the re[ataenshlp between shear force, bending moment and load intensity.(06 Marks)
For a cantilever beam subjected to a UDL of intensity w/unit length throughout, plot the
SFD and BMD. (06 Marks)

21
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Draw SFD and BMD for the beam shown in Fig.Q4(c)=-fsl_1__(;%ifing the salient points.

3kt iokh""‘_ Ske
l A Ve I lb
Fig.Q4(¢) (08 Marks)
Derive the bending equation \xfit§1_ usual notations. : (10 Marks)

A cast iron beam is of T-sectionas shown in Fig.Q5(b). Th‘e.;{_b_eam is simply supported on a
span of 8m. The beam carries ;a UDL of 1.5 kN/m on the entire span. Determine the
maximum tensile and compressive stress.

—_  108mm —%—;is—}

MI [ F'lauaf_ ; )y
Mlb 100 mns
’I-
— \
Fig.Q5(b) < (10 Marks)
& OR ¢’

Define Neutral axis, Section modulus, shear stress and bending stress. (04 Marks)
Write the assumptions made in simple bending theory. & (04 Marks)

A hollow box s_p@_ﬁibn 120mm wide and-200mm deep is havmga uniform wall thickness of
10mm. Obtain the shear stress variation across the cross section. Shear force at the section is
120 kN. Refer Fig.Q6(c). i

C Yy pZZIZIZZZAY T
. i ] /|
: ] 4
. 7 7
% /]
¢ /% DO
; /
A %
]
Weorrrr77) o
Fig.Q6(c) (12 Marks)
Module-4
. . 5. ’ T © G | ;
Derive the torsion equation for a circular shaft — = — =~ with usual notations. (10 Marks)

r
Find the diameter of the shaft required to transmit 60 kW at 150 rpm. If the maximum torque
exceeds 25% of the mean torque for a maximum permissible shear stress of 60 MN/mm?.
Also find the angle of twist for a length of4m. Take G = 80 GPa. (10 Marks)

2 0f3
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OR
Derive Lame’s equation for radial and hoop stresses fér thick cylinder subjected to internal
and external fluid pressures. (10 Marks)
A thin cylindrical shell 1m in diameter and, 3m 1o~ng has a metal wall of thickness 10mm. It
is subjected to an internal fluid pressure of %M;Pa Find the circumferential and longitudinal
stresses in the wall. Determine the changes in length, diameter and.volume of the cylinder.
Also find the maximum shear stress in. xhe cylinder. Take E= 210 GPaand n=023.

(10 Marks)
Module—s e

Derive the Euler’s equation for ‘buckling load on a column w1th both ends hinged using
usual notations. (10 Marks)
Derive an expression for biope and deflection in a sunpiy supported beam subjected to UDL
throughout. Calculate mammum slope and deflection. (10 Marks)

OR

Define : e
i) Buckling load ii) Effective length iii) Slenderness ratio. (06 Marks)
Differentiate ‘between short and long column. (04 Marks)

Determine ‘the defiectlon at point B and rotation at A in the bcam shown in Fig.Q10(c). Take
E = 200’kN/mm’ and I = 200x10%mm". Ay
Sokn . tookn

(10 Marks)

3o0f3
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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AFATT) '
USN f ! ‘ g mggcvm
Third Semester B.E. Degree Exammatum” Pee: -Nlﬁ/Jé“ﬁ“Zﬂfil
Earth Resources anq\gngmeermg
Time: 3 hrs. - Max. Marks: 100

o

Note: Answer any FIVE full questions, chaosmg ONE full question ﬁom each module.

Module-l
With a neat sketch, explain the intemal structure of the Earth." (08 Marks)
What is Earthquake? Explain the types and causes of ]:arthquake (08 Marks)
Write a short note on Tsunarm and its causes. (04 Marks)
OR e
Write the importance of Geology in the field of Civil Engineering. (08 Marks)
How Landslides are caused? Explain the preventive measures of Landslide. (08 Marks)
Write a note on Cyclone and its causes. " (04 Marks)
: Module—z
What is Mmera%" Explain ciasmﬁcatlon of Minerals with examples. (04 Marks)
Explain physical properties of any two Minerals G,
1) Hematite if) Feldspar ~ iii) Calcite. = (06 Marks)
Explain the types of Rocks and write a notc (m Raliway ballast and Decorative stones.
. & (10 Marks)
Explain the properties of any two N &
i) Lusture i) Hardness 111) Cleavage. o © (06 Marks)
What is an Aquifer? Write the water bearmg properties of an’ Aquifer. (08 Marks)
What are Sedimentary Rocks? Explain the texture of Sedimentary Rocks. (06 Marks)
Module-3 -
tht is" Weathermg’ Explain the types of weathering. (08 Marks)
Explain Soil profile with diagram and write the types of soil. (08 Marks)
: Wn{e a note on Aruﬁcml recharge of groundwater (04 Marks)
‘OR
What is Dam? Explain Geological conditions on Earthen dam , Gravity dam and Arch dam.
e 5, (06 Marks)
Write a short.note on Interlinking of Rivers. (08 Marks)
Write the effects of weathering on monumental rocks. (06 Marks)
Module-4

Three bore hole are sunk at three point of an equilateral triangle of 480m each. Where bore

hole P is located West of Q and bore hole R is located North and midpoint of PQ and they

reach coal seam at 100m, 220m and 260m depth respectively. Determine

i) The Altitude (Dip and Strike)

ii) At what depth bore hole *S” reaches sandstone bed if it is located at midpoint of QR.

Scale for'triangle — 1: 100 ; Scale for gradient — 1 in 1 units. (10 Marks)
& PR 1 n0f?2
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With a neat diagram, explain Electrical re51st1v1ty method by using Wenner and

Schlumberger method.

OR

(10 Marks)

A limestone bed dips 25° East and it has width of 160m. Determine true thickness and

vertical thickness. (Scale — 1 : 100). _
What are Faults? Explain types of Faults. »
What are Folds? Explain types of Folds. -

Module-5

Explain applications and uses of Remote sensing and GIS..
Explain GPS , GPR and Drone apphcatlons in Civil Engmeermg

OR

What is Photogrammetry and write the applicatidris'.fof Photogrammetry.

Write a short note on.
1) Toposheet 1) Flight Planning_ ii1)  Scale.

Eol

20f2

(04 Marks)
(08 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
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remaining blank pages.

dentification, appeal to evaluator and /or equations written eg, 42+8

JImportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the
2. Any revealing of i

jJan.2024
Transform Calculus Fourier Series & NumericalTechniques

Time: 3 hrs. & Max. Marks: 100

Module-1
1 B : at _ bt

a. Find the Laplace transform of, (i) ¢ 'sin St.cos3t (i) E——tg— . (06 Marks)

¢ ; forO<t< =
b. If a periodic function.of period ‘a’ is defined-by f(t):{ | then show

-E, for—<t<a

{5 2

thatLlf(t)}=§.t_§_nh = Yy, (07 Marks)

¢. Using convolution theorem find the inv‘érsé Laplace transform of —-—S——z—

£ Sy (s+2)(s" +9)

(07 Marks)
OR £
cost forO<t<m s
2 a. Express the function f(t) =4cos2t form<t< 27 interms of unit_._sté'p function and hence
find its Laplace transform. ) (07 Marks)
Sy L0287 —65+5

b. Find the ilxveréé:i?ifplace transform of.;'-’-"x_ — ) (06 Marks)
s —6s +11s—6

c. Solve the'differential equation %% + 491 +4y=¢" with y(0) = y'(0)=0 by using Laplace

% dt
transform. NN (07 Marks)
3 4. Find a Fourier series to represent f{x) = |x|'  in —m<x<m. (06 Marks)

b. Obtain the half-range cosine series for f(x) =xsin x in (0, 7) and hence show that
-2 1011 Yy

4 1335 57 * (07 Marks)

c. Express y as a Fourier series up to second harmonics for the following data :

x|0] = | 2n | mhgh| 5u | 2
303 P33

v |1]14][1.9]17][15][12]1.0
o S f (07 Marks)

1 of3 26



OR
Obtain the Fourier series expansion for the function, f (x) =2x—x" in (0, 2). (06 Marks)

_ ‘ _ i i-x forO<x < L
Find the half range sine series for the function, f (x) = g3

1 (07 Marks)
lx—— for—<x<1
4 2

The following table gives the variation of periodic current over period :

tsec: 0 T|T|T 2T 5T T
6 | 3 | 2 |45 6
Aamp): | 1.98 | 1.30 | 1.05 | 1. 30| —088 | —0.25 | 1.98

Show that there is a direct current pan of 0.75 amp in the vanable current and obtain the
amplitude of the first harmonic.... (07 Marks)

Module-3

—x*  for|x|<1

Find the Fourier transtrm of the function f(x)m{l . Hence evaluate

0 for ‘x| >1

*( xcosx —sinx ) .
-[ (_ — de (06 Marks)
0 X :

x ifl<xx<l
Find the-Fgurier sine and cosine tr;?_nsfdi'm of f(x)=<2 -X fl<x<2. (07 Marks)

'. Y 0. otherwise
Find the z-transform of cosh(ﬁg + Bj . o (07 Marks)
Find the Fourier sine transform of f(x) = N a>(). (06 Marks)
Find the invers_‘e_'_"z-#fi‘ansform of bz d (07 Marks)

QRz=D(4z+1)
Solve the difference equation u, ., +6u

n+

,+9u, =2" with ug = u; =0 using z-transform.

(07 Marks)
' Module-4
.Ciasmfy the fo]iowmg partlai differentjal equations
) o’u o’u 46211 cu 2@_0'
ox® oxoy oy’ ox  dy
(1) x~ ﬂ-i-( ﬂy )? L; =0, WX <0, ~I<y<].
Oxé N oy :
\ &% ,\0u
14 % l— 5+2x }——+ 4+x° }—=0.
(1) ( ébc ( @x& ( ) ot
A2
(1v) (x + l) (X + 3) g}; =0. (10 Marks)

Evaluate the vaiues at the mesh pomts for the equation u,=16u_ taking h = 1 upto

t = 1.25. Thc boundary conditions are u(0, t) = u(5, t) = 0 and the mmal conditions are
u(x, 0) =x (5 x) and u(x, 0) = 0. ao Marksb7
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OR

34

. @ Ou o
Using Schmidt two-level formula to solve the equation W =% under the conditions,
B uwO0H=ul,)=0 20 PR M
s ¥ 9 1 1
(11) u(x, 0) =sinm, 0O<x<l bytakingh= 7 and a =g co. (10 Marks)

i 5211 az

o oy _
the square region and the values oﬁ u at the mesh points on the foundary are shown in

Fig.Q8 (b).

=0 at the mtcnor mesh points of

&1[}00 1000 1000 1000\%;?&{;..;._

2000 ' . | 500
5 R )

2000F : 0
’ R |2
1000}—L ke

500 0 0
- Fig. Q8 (b) (10 Marks)
" Module-5

Using Runge-Kutta method of 4™ orders fo."solve the differential equation

2
j Y ox &Y =02and y (@) 0.5 for x = 0.1, Correct to four decimal
%>
places. (07 Marks)
State and prove Euler’s equation. L h ) (07 Marks)

5%

Find the extremal of the ﬁmctioié_%il ) I";I(yz —y”? —2ysin .x)dx under the end conditions
& __

y(0) = 0 V[%J =0 : | (06 Marks)

OR

2

Apply Milne’s method to compute y{{) .:-) Given that gx—y" ~2ij—y and y(0)=0,

7(02)=0.023 © y(0.4)=0. 0795,%" 3(0.6)=0.1762,  y'(0)=0,  '(0.2)=0.1996,
¥'(0.4)=0. 3937 ¥'(0.6) =0. 5689 (07 Marks)
Prove that the shortest dwtance between two points in a plane is a straight line. (07 Marks)

Find the extremal of the ﬁmcuonal = j (y +y? 4+ 2ye* }i (06 Marks)

L5

&R ok ok ok
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Third Semester B.E/B.Tech. Degree EX%,IE}II-BHOH, Dec.2023/Jan.2024
Strength of Materials

Time: 3 hrs. < % Max. Marks:100
Note: 1. Answer any FIVE Jull questions, choosing ONE Jull question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. Missing data, if an y, may 6é;s;:itably assunted.

. ne the following terms 7. = i VACHANAPITAMAHA—GH
1) a %eﬁ;. e follo ;.mg SIS B, | RS G HALAKATTI .~
S TOBSON'SIAbo ey | COLLEGE OF ENG? [EERING, |
11) Modulus of rigidity

LIBRARY Bisar. s
i) Impact load B e
1v) Volumetric strain. :

Apry-

L
L1 | CO1

|
|
|| b. | The following data refers ig mild steel tested on a lab. Diameter of the | 10 | L3 | CO1
|' | specimen 25mm, length of the specimen 300mm, Extension under a load of '
15kN is 0.045mm, load at yield point 127.:65kN, mix load 208.60kN, length of
the specimen at failure 375mm,“diameter at failure 17:75mm. Determine
young’s modulus, yield strength, ultimate strengths. % elongation of the
specimen, % decrease in c/s atarea of specimen. .

C. | A brass bar having cross-sectional area 300sq.mm is subjected to axial forces | 6 | L3 Co1 |
as shown in the Fig.Ql(c). Determine the total elongation of the bar taking |
E = 84GPa. L o Ry,

Co1

temperature falls to 40°C when : )
1) Supports don’t yield d

if) Supports yield by 1.1mmitake E = 200GPa. o = 12 107°C.

b. | Derive the relationship between modulus of elasticity, modulus of nigidity and

Poisson’s ratio. .~

A load of 270kN 18 acting on a short RCC column of size (200 x 200)mm°. |

The colup;;jfi's reinforced with 10 bars of 12mm diameter. Determine the loads
and the COlTeSpondll'lH Strescee an afanl mesd o e o L a




Module -2

3 I a. ) Define Hogging Bending moment and sagging bending moment

'b.

Derive the relationship between loadin g. shear force and“b’?éﬁ&ing moment.

C. | A simply supported beam is subjected to point laadof 15kN together with a
udl of 15kN/m as shown in the Fig.Q3(c). Draw SFD and BMD. Find also

point of low shear and the corresponding bendji’:{i-g___rﬁoment.

15" 0

4 | a. | Show that maximum bending moment for a simply supported beam carrying | 6 | L2 [ CO2
udl of intensity wfifh;_t_.lér.zgth is —VKS—
b. | Draw SF DandBMD for an overhanging beam carrying forces as shown in the | 14 L3 | CO2
p_ov’ . . ﬁ;ﬂtﬁl
i $ e v
D B3 i
2 D_M : vl
5 | a. [ Define: 5 6 [ L1|CO3
1) Modulus of fupture '
11) Sectigp_”r’n_p_dulus
i1i) Flexural rigidity.
b. | Derive bending equation with usual notation. | "y 6 | L3|Co3
c. [A simply supported béﬁmf_fof span 5m has cross section 150mm » 250mm. If | 8 | L3 | CO3
the permissible stress is 10N/mm?. Find : -
1) Maximum intensity of UDL it can-¢arry
i) Maximum céncientrated kind P _af;’pi_iéd 2m from one end.
- FoR s
6 | a. | List the assumptions made pure torsion. 6 | L1]|Co3
b. | Drive torque — equation Wiﬂt‘h'f-ﬁsual notation. 4 | L3 | COo3
C. | A solid shaft has totransmit 250KW power at 100rpm. If the shear stress not | 10 L3 | CO3
to exceed 75MPaswhat should be the diameter of the shaft. If this shaft is to be
replaced by a hallow shaft whose internal diameter, is 0.6 times the external 0
diameter determine the size of the shaft Also determine the saving on the 3
weight of _ﬂiei;ﬂaterial. Assume max shear stress remain the same for both the

shifts.




o) BCV301
Module — 4 - B
7 Define slope, deflection and curvature. o, b 6 | L1 | CO4
Derive moment—curvature equation. 6 | L3 | CO4
A girder of uniform section and constant depth is sxmply supported over a | 8 | L3 | CO4
span of 3m. If the point load at the mld span is 30kN and
Ixx = 15614 x 10'6m4 calculate : 1) Centrdl deﬂeczzon i1) The slopes at the
ends if he beam. Take E = 200GN/m”.
8 Differentiate between long coiumns and sl‘zon’ columns. 4 | L1 | CO4
Derive Euler’s Buckling load for* 1ong columns whose ends are hmgeﬁ 6 | L3 | CO4
A hallow tube 6m length of‘external diameter 16mm and. thlckness 10mmis| 10 | L3 | CO4
subjected to minimum crippling load. Find Euler’s load for this column when :
| i) Both ends fixed 1i) One end fixed and other end hinged. Take E = 200GPa.
: Module — 5
9 | Derive principle planés and principle stresses. 4 | L1|CO5
b, | Differentiate between thin cylinders and thick cylinders. 4 |L1|CO5
The state of stress at a point on a strained matenal is IZOMpa and sanas| 12 | L3 | CO5
shown in the Fig.Q9(c). i
Determine : ’
i) The direction of prm(:lpal planes y '
i1) The magnitude of prmmpal stresses .
iii) The magnitude of maximum shear stress and its directions.
Sketch the stresses and planes. e
: g A Wq' :___J; .:= i
_ 1P e Mpa_
#* i ‘ §%UMPa\
" Fig.Qu(c) '
OR -
10 Drive Lame’s equat-ion:with usual notz’ition 8 | L3 |CO5
12 | L3 | CO5
IMPa, i *Jm: x‘mc‘mess of the S'ﬂ%\'i 13 &(}mm find -
1) Hoop-stress
ii) Longitudinal stress
iii) Maximum shear stress
iv) Change in dlameter and length
v) Voltmeter stram and ‘hence measure in volume
Take E=2 x 103MPa 25,
m

& %k 3k Kk R




USN

| |
| I

BCV302

Third Semester B.E./B.Tech. Degree Examiné_itio'n, Dec.2023/Jan.2024

Time: 3 hrs.

Engineering Survey

Max. Marks:

Note: 1. Answer any FIVE full questions, choosing ONE Sull question from each module.

2. M : Marks , L: Bloom’s level , C: C ourse outcomes.

100

Module—1 M|L| C
Q.1 | a. | Explain in brief about: 10 | L2 | CO1
1) Topographical survey e
i) Cadastral survey \ E @v-‘x--ﬁ-ﬁ-ASS'GQ!AT?O&”’)
i) Hydrographic survey i VACHANARIIAMANA
iv)  Control survey : g W " RATTT :
v)  Under ground survey. ey T U
b. | Discuss in detail about the advantages and "di‘s"a'airziﬁfég"e's"'of ‘plate table | 5 | L2 | CO1
survey.
¢.  Explain classification of survey by objective of survey. 5 | L2 | CO1
OR
Q.2 | a. Discuss indetail about the EDM. 10| L2 | CO1
' b. | List and discuss the sources of errors in compass survey. 5 | L2 | CO1
¢. Explain the classification of survey by nature of survey. 5 |L2 | CO1
Module — 2 . d
Q3 |a Explain in detail the procedure for the measurement of horizontal angle by | 10 | L2 | CO2
thedolite by repetition method.
b.  What are the accessories and advantages of total station suryey?" 5 |L2|CO2
B ¢. The following staff readings were obsei'ved successively with a level the |5 | L3 | CO2
instrument is moved by 3, 6" and 8" readings 2.228, 1.606, 0.988, 2.090.
2.864, 1.262, 0.602, 1.982, 1_.044, 2.684m record- the readings in a level
book and calculate RL, if the first reading was taken at a B.M of 432.384m
use HI method. :
T OR ¥
Q4 |a. Explain in detail the procedure for differential leveling by plane of |10 | L2 [ CO2
collimation method using dumpy level.
b. Explain in detail how horizontal_.an\'g’ieis measured with the total station. 5 |L2 |CO2
¢. | The following observations wgre' taken with dumpy level and 4m leveling (5 | L3 | CO2
staff. The instrument was shifted after 4%and 7 reading. The first reading
' was taken on a bench mark whose RL was 15.575m. Prepare a page of level
- book and calculate RL of all the points. The observations were taken at
‘ every 30m interval. Also find out the gradient between first and last point
use rise and fa}_! method. Observations are 0.565, 1.250, 1.675, 3.695,
‘ 0.125, 2.345, 0:500, 1.785 and 2.535.

lof2
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Module — 3

Q5 Discuss in detail about characteristics of contours.

Explain the procedure of conducting the L/S and C/S by using level. 10 | L2 | CO3
OR :

Q.6 Discuss in detail about contouring using level. 10| L2 | CO3

Explain how coordinates are measured using total station. 10 (L2 | CO3
Module — 4

Q.7 For applying Rankine’s method ‘provide the procedure of setting out of | 10 | L3 | CO4
horizontal curve. .

. Explain the procedure of settmg out two room bu:!dmg by center line | 10 | L2 | CO4
method.

Q.8 Explain how areas are measured by trapezoidal and Simpson’s rule. 10| L2 | CO4
A railway embankment is 10m wide with side slope 1% to 1. Assuming the ¢ 13| cod
ground to be level in a direction transverse to the center line, calculate the
volume contained in a length of 120m, the center heights at 20m intervals
being in meters are 2200, 3.700, 3.800, 4.000, 3.800. 2.800, 2.500.

Calculate volume by trapezoidal rule and prismoidal rule.
1
Module - 5 _

Q.9 What is absolute and differential posmonmg with GPS? Explain about | 10 | L2 | CO5
Gagan system in India. {

What are the applications and advantages of surveying with drone? 10 | L3 | CO5
_ - OR

Q.10 | a. What are the applications.. and uses of remote sensing and GIS in| 10| L3 | CO5
engme@nng surveying, -

b[ Outline the process of drone surveying. 10 | L2 | CO5
Tty 4 ’
20f2
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Engineering Geolpgy
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, cho@%&g ONE SJull question from each module.

2. M : Marks , L: Bloom’s level , C: C iﬁs outcomes.

Modu le—l M| L C
Q.1 | a. | Explain the role of Geology in the Civil Engineering. 08 | L2 | COl
b. | What is Plate tectonics? Explain different type of plate bound: 06 | L2 | CO1
c. | Explain causes, effects of earthqua,ke 06 | L2 | CO1
~OR
Q.2 | a. | Explain briefly the internal structure of the earth. 10 [ L2 | CO1
b. | Write short notes on: 10| L1 | CO1
1) Tsunami— causesand effect -
ii) Land Slides —causes and remedial measures .
_ : Module -2 =
Q.3 | a. | What is a mineral? Describe the following pﬁ‘ymca] properties of a mineral. | 12 | L2 | CO2
| 1) Quartz 11) Hematite ii1) Gypsum.
b. LEuumerare the classification of Igneous Rocks. N 08 | L2 | CO2
P OR = A4
Q.4 | a. | What is Metamorphism? Exp”iam the different krr&:&s‘of metamorphlsm wfth 08 | L2 | CO2
example.
b. | Describe the following rocks for its ﬁeologlcalfphysmal and engineering | 08 | L2 | CO2
properties and its suitability as bu1ld1n5 material. :
i) Granite i1). Lime Stone
¢. | Describe the character of good bmldmor stones. 04 | L2 | CO2
Module — 3
.5 | a. | What is weathering? Explain the types of weathering: 08 | L2 | CO3
b. | Distinguish between Black Cotton Soil and Laterite Soil. 06 | L2 | CO3
¢. | Explain the effect of weathering on Monumentalrock. 06 [ L2 | CO3
e OR
Q.6 | a. | Explain soil formatien and its profile, 10 | L2 | CO3
b. | Explain the classification of soil basedm their grain size. 06 | L2 | CO3
c. | Write a note: On dnfced soil. S J 04 | L1 |CO3
. Module -4
Q.7 |a. | A bed of shale is dippjngj;.q;j;éximum of 32° along S45°E. Determine the | 06 | L3 | CO4
amount of its apparent *dip along S80°E. (Solve by Graphical /
Trigonometric method).”
b. | What are folds? fxp}am briefly the different types of folds with neat | 10 | L2 | CO4
sketches. e,
¢. | On a horizontal tunnel, a bed of sandstone dips 30° eastward. Its true | 04 | L3 | CO4
thickness is, 200m. Determine its vertical thickness and width of the out

crop in &h& tunnel [Scale : lem = 100m].

34



BCV

OR
Q.8 Three test bore holes (P, Q, R) are sunk at 3 point of an equi 1£atera1 triangle, | 10 | L3 | CO4
whose sides are 480m each. P is west of Q and R is nmapqint of PQ. Bore
holes P, Q and R reach the upper surface of a rich, coeﬂ seam at 100 m,
220 m and 260 m depth respectively. Determine . *
1) The altitude [Dip and Strlke] of the coal seam’,
1i) Another borehole ‘S’ is sunk exactly at ,mzdpomt of QR. Determme at
what depth the new bore hole reaches the same coal seam. -
Explain the impact of faults on Dam and Tunnel project. 04 L2 | CO4
What are Faults? Explain the parts of E%ts 06 | L2 | CO4
ufe N
Q.9 Define Aquifer. Explain briefly, 1tferent types of Aqurﬁgy w1th aneat |12 | L2 | CO5
sketch. i
Explain water bearing proﬁ%mes of Rocks. w/ 08 L2 | COS5
¢ OR |
Q.10 Explain the electgg%mty method for exploratlon of Ground Water. 12 | L2 | CO5
08 | L2 | CO5

Explain the factoi%ﬁg’?fectmg permeability osﬁ»R‘%&s‘ks
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Water Supply and Waste Water Engineering

Time: 3 hrs. : Max. Marks: 100

Note: 1. Answer any FI VE full questions, choosing ONE Jull question from each module.
2. M : Marks , L: Bloom’s level ,C: C ourse outcomes.

Module — 1 M|L]| C |
Q1 |a. Briefly explain : i) Factors affecting per capita demand of water. 12 | L2 | CO1
i) Factors affecting design period.
- 1i1)  Domestic water demand.
b. Explain the need and importance of protected water supply to the | 8 | L2 | CO1
community.
| S, S

OR
Q.2 | a. The population of 5 decades from 1980 to 2020 are given in below table. [ 12 [ L2 | CO1
Find out the population after 3 decades beyond the last known decades by

using arithmetic increase method.

| Year L1980 [ 1990 [ 2000 | 2010 2020
| Population | 25.000 | 28,000 | 34.000 | 42,000 | 47,000

' b. | List different methods of population forecasting. - Explain briefly (8 | L2 | CO1
‘ | Arithmetical and Geometrical Increase method.

A« . A & . N, *. 3 I A
| Module — 2
Q3 la. Explain the objectives of Water treatment or Water purification. 4 [L2]Co2

! ‘L_*‘
| b. ' Describe briefly the construction and working of coagulation sedimentation i 10 ‘ L2 | CO2 |

tank with neat sketch.

—

i .c. Briefly explain the terms - i) Sedimentation i) 6 | L2 CO2

Coagulation
ii1) Flocculation.

B OR -

‘ Q4 |a. | The maximum daily demand at a water purification plant has been | 8 L2 | CO2
- estimated as 12 million litres per day. Design the dimensions of a suitable

' sedimentation tank (fitted with mechanical sludge removal arrangements)

 for the raw supplies | assuming a detention period of hours and velocity of

- flow as 20em per minute.

bTL_h;t_thgoagularE(t;e(i_iilge%‘

reatment. T4 13 co2

¢. | Briefly explain the mechanism of Filtration.

Module-3 L
Q.5 |a. | What is Disinfection of water? What are the characteristics of good
- disinfectant?

CcO2

=]
- T
[ ]
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b. | Explain the different t
|' demerits of suitability.

ypes of sewerage system with their merits and

a. | Calculate the velocity of flow and discharge of sewer of a circular section
' having a diameter of Im laid at a gradient of 1 in 500. Use Manning’s
| formula taking N = 0.012. Assume that the sewer is running half full.
| "5 7

b. | Explain the process and objective of sazﬁ'p_li_ng with different methods.

|
¢. | Explain DWF and WWE,

- Module - 4
Q.7 { a. | lllustrate the layout of a conventional municipal treatment plant and infer
| upon importance of each unit in sanitation. :

b. i. Elucidate the working principle of sludge digester. with a neat labeled
| sketch. \

____'_____,__‘_— ~
¢. | Explain different types of screens.

; OR
a. | Discuss briefly with a neat sketch Grit Chamber and Oil and Grease ! 10 { L2 | CO4

| removal tank. : _ ‘ ‘ | |
| A A = B P R S =, o M S S
b. | Explain the working of Conventional Activated Sludge Process (ASP) with | 10 | L2 | CO4
| ‘ flow diagram.

— e

Module -5 e ]
Q.9 | a. [ Determine the size of a high rate trickling filter for the following data Tl(] L3 | Ccos
1) Sewage flow = 4.5 m{d it) * Recirculation Ratio-= 1.5

il ii1) BOD of raw Sewage = 250 mg/f..
' 1v) BOD Removal in primary settling tank = 30%.
i v) Final effluent BOD desired = 30 mg/{tr.

b. | Explain the concept of BoD and CoD. Enumerate their limitation. 6 | L2 | COs5

¢. Briefly explain Self — Cleansing Velocity, = 4 | L2 |CO5
|

e ——\, S —
OR

a. | Draw a neat sketch of Skimming tank. Fnumerate Importance of Skimming L2 | COs5
| tank. b
| Ei
b. | Draw and explain Oxidation Pond and Oxidation ditch. 10| L2 | CO5
¥hoh ok ow
2 0f2
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Third Semester B.E./B.Tech. Degree Examiii_éi:ion, Dec.2023/Jan.2024

Time:

Personality Development for Civil Engineers

I hr.] Yoo [Max, Marks: 50

INSTRUCTIONS TO THE CANB[DATES

Answer all the fifty questions,';-e&ch question carries onc...m“_""'ar*_ &

2. Use only Black ball peint pen for writing / darkening the circles.
3. For each question, after selecting your answer, darken the appropriate
circle corresponding to the same question number on the OMR sheet.
4. Darkening two circles for the same question makes the answer invalid.
5. Damaging/overwriting, using whiteners on the OMR sheets are strictly
prohibited.
L Why is reading comprehension important:
a) It helps in ignoring details
b) It enhances vocabulary only
¢) It aids in understanding and interpreting written mformatlon
d) It is irrelevant in Professional setting
2. Which component of personality developmentinvolves understanding oneself:
a) Self Awareness b) Self Management
¢) Personal SWOT d) Positive Attitude
3. What does personal SWOT analysis focus on :
a) Identifying personal strengths, seakness, opportunities and threats
b) Ignoring personal de\cfopment
¢) Downplaying strengths
d) Only considering external factors.
4. ‘Which of the followmg is'a barrier to eh‘ecme listening:
a) Empathy ' b) Open-mindedness
¢) Prejudice and biases d) Clarification
5. What is the primary goal of listening comprehension :
a) To ignore the speaker _ b) To understand and interpret the message
¢) To interrupt the speaker "~ d) To speak simultaneously
6.  How can active listening be demonstrated
a) Nodding and Providing Feedback b) Ignoring the speaker
¢) Avoiding eye contact d) Interrupting frequently
7.  Whatis a key aspéet of effective speaking:

a) Speaking in a monotone voice b) Using complex jargon
oY Tlaritvy and artionlatini N e R R e g
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

What is an essential skill in the art of speaking:
a) Speaking in a rushed manner b) Using vaguelanguage
¢) Effective use of Pauses and Pacing d) Ignoring the audience

Which of the following is a non-verbal aspect of effective sp:ééking:
a) Pronunciation b) Facial Expressions c) Vocabulary d) Grammar

Listening comprehension involves:

a) Ignoring the speakers message b

b) Understanding and interpreting spoken information
¢) Talking over the speaker .

d) Using non-verbal cues excessively

In the stages of team development. which stage involves conflict and competition among team
members: s .

a) Forming b) Stor:lping ¢) Norming d) Performing
Which type of team is cqmp_:ogéd of individuals with si_milar skills and functions :

a) Cross-Functional Team b) Self-Directed Team

¢) Functional Team d) Task Force

What is the role of a Team leader in a team - /%

a) Activity participates in tasks and discussions

b) Coordinates efforts to achieve team objectives

¢) Provides ‘guidance and direction

d) Ensutes effective communication and collaboration

In a team presentation, what does unified gestures among team members convey;
a) Conflict b) Independence ¢) Cohesion d) Disinterest

What does the “4P’s of presentation” refer to :
a) Plan, Practice, Perform, Posture . b) Purpose, Practice, Posture. Performance
¢) Preparation, Purpose, Practice. Performance'.d) Plan. Posture, Presentation, Practice.

How does effective communication contribute to building rapport with the audience:
a) Using complex vocabulary '

b) Ignoring non-verbal cues

¢) Fostering a connection and encouraging participation

d) Talking at a rapid pace. 4 '

How does presenting with confidence impact the audience:
a) It creates a sense ofidisinterest **+ " b) It builds trust and credibility
e) It confuses the audi___{_:ﬁbe d) It diminishes the importance of the message

What is a key efement in communicating with credibility?
a) Exaggeration : b) Consistency
¢) Avoiding eyecontact _ d) Using complex jargon

Which of the following is not Part of the 4P°s of presentation?
a) Preparation & b) Purpose
¢) Perfection d) Practice

Which non-verbal cue involves the physical distance between individuals during interactions:

a) Facial Expression b) Handshake
¢) Proxemics d) Gestures
What is_;pélpri'mary purpose of critical thinking : 39

a) Accepting information without questioning  b) Analyzing and evaluating information
¢) Avoiding all forms of decision making d) Ienorine alternative nercaect e



22,

23.

24,

25,

26.

27.

28.

29.

30.

a2,

33

34.

35.

BCV358D

Which principle involves evaluating information without bias:
a) Open mindedness b) Logic
¢) Objectivity d) Evidence based thinking

What is a common outcome of collaborative problem so]yiﬁéf'
a) Decreased efficiency b) Better solutions
¢) Increased complexity Avoidance of problems

What is the first step in the problem solving pp@ceg,s
a) Evaluate and select the best solution . 'b) Define the problem e ™
¢) Implement the solution " d) Generate possible solutions

Which can hinder effective problem Sd%ﬂil’.é in a group? £ .
a) Open-mindedness % 4 b) Group think -~ "
¢) Lack of information g, d) Emotional blocks

What is a key element of time management?
a) over commitment b) Punctuality
¢) Procrastination d) Aveiding schedules

Analyze the common time-waster:
a) Prioritization b) Multitasking Efficiency
¢) Clear Goals d) Procrastination

Which attribute ensures that a goal is realistic in SMART goals:

a) Achievable : b) Relevant -

c) Measurable d) Spedﬁg;::

Which type of Etiquette involves behavior at social gg’t:f‘i'ér:'fhgs:

a) Business Etiquette b) Social Etiquette

¢) Dining Etiquette -d) Workplace Etiquette
What is a key element of Phone Etiquette: _

a) Unprofessional tone b) Prompt 1'espgjnscs

¢) Lack of clarity d) Ignoring calls

What is fundamental quality of effec_t_gi\-'e leadership:

a) Micromanagement b) Autheritative decision making

¢) Empathy and Inspiration d) Exclusivity

Which of the following is crucial for building trust within a team:

a) Micromanagement - 'b) Open and transparent communication
¢) Authoritative decision making ‘d) Autonomy

What role does;..-crea'-t:ﬁiity play in fostering innovation within a team
a) It hinders problem-solving s b) It encourages the status quote
¢) It Teads to rigid thinking d) It generates new ideas and solutions

How do leaders differ from bosses:

a) Leaders focus on authotity'and control

b) Leaders inspire and motivate, while bosses dictate
¢) Bosses delegate effectively

d) Bosses prioritize individual achievements

What is characteristic of effective decision making :
a) Indecision and hesitation b) Unilateral Decision-making
¢) Informed and timely decisions d) Lack of responsibility

40



36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46. -

47.

48.

49.

50.

Why is Empathy important in leadership :

a) It encourages a competitive work environment
b) It fosters teamwork and mutual understand

¢) It prioritizes individual achievements

d) It promotes authoritarian control

Which factor is essential for sustainin g innovation overtlme
a) Strict hierarchy b) Resistance to change
¢) Continuous learning and adaptability . d) Avoidance of Risk

What is a key driver innovation in workplacé‘?- :
a) Rigid thinking b) Status quo ¢) Creativity d) Micro Management

Which leadership style is conductivi p'iff;stering innovation: .
a) Autocratic b) Laissez ~Faire ¢) Transactional . d) Transformational

Which conflict resolution strategy involves finding a compror_riise acceptable to all parties:

a) Avoidance by.Accommodation ¢) Collaboration d) Competition
In a case bases group discussion, participants typically:

a) share personal experiences - b) Analyze and discuss a specific scenario
¢) Engage in role-playing _1..d) Debate on general topics

Effective timeananagement in a group discussion involves:

a) Ignoring time constraints _ b) Allocating time wisely

¢) Proerastinating on key points o d) Disregarding the agenda

Active listening in a group discussion includes:

a) Interrupting others frequently

b) Demonstrating understanding through non verbal cues
¢) Ignoring other participants

d) Avoiding eye contact

Akey “do” in a group discussion is:

a) Interrupting others £ b) Dominating the conversation
¢) Respecting others opinions b d) Avoiding active participation

What is-a characteristic of a formal _'ngLIp discussion :

a) Spontaneous occurrence - 4 b) Unstructured format
¢) Academic and Professional setting _d) Lack of specific topic
W‘meh type of GD invelves dhalyzing and disg%ﬁisihg a specific case or scenario:
“a) Formal GD _b) Case-base GD ~ ¢) Focused GD d) Role-playing GD
A positive attitude ina group discussion involves:
a) Rejecting diverse view points .- M b) Embracing novel ideas
¢) Dominating'the conversation ‘ d) Ignoring contributions of others

Which process is associated with creativity:
a) Convergent thinking b) Divergent thinking  ¢) Logical reasoning d) Memorization

What is innovation:
a) The generation ofnovel ideas b) The implementation of creative solutions
¢) Conforming to.eXisting norms d) Avoiding changes

Cognitive skills involve:
a) Physical-abilities b) Mental processes
¢) Ouantifiano ereativity LG o P L T e
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Third Semester B.E./B.Tech. Degree Examination, Dec.2023/Jan.2024

Sustainable Design Concept for Building Services

% Max. Marks: 100
Note: 1. Answer any FIVE full questions, choas:nié ONE Sull question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes.

! Module = 1 : M| L 6 C
' Q.1 | a. | Define climate change. Describe the factors influencing the climate change. | 10 | L1 | CO1
b. | What is sustainable development? Explain the core elements of sustainable | 10 | L2 | CO1
development. )
OR :
Q.2 'a. What is primary and secondary energy? Describe renewable and non- | 10 | L2 | CO1
renewable resources.
b. | Define carbon footprint. Explain different types of carbon foot print. 10 | L1 | CO1
Module -2
Q.3 | a. | List the major indoor air pollutants and explain its effects on human health. | 10 | L1 | CO2
b. | Illustrate the heat gain through the various building elements. 10 | L2 | CO2
OR
1 Q4 | a. | Discuss the green design strategies4o ereate visual comfort. 10 | L2 | CO2
' b. | Define Acoustics. Mention the characteristics of sound and principles of | 10 | L1 | CO2
B acoustics. |
Module - 3 S _ )
Q.5 | a. | What is the concept of building envelope? Explain the energy efficiency in | 10 | L2 | CO3 |
| building envelope. '
| b. | Illustrate the salient features and scope of ECBC 2017. 110 | L3 | CO3
OR
Q.6 | a. | Explain Energy Audit. Describe different types of energy audit. (10 L2 | Cco4
b. | What is water efficiency? Illustrate the technologies that can be [ 10 | L3 | CO4
implemented for the efficient use of water. s '
Module - 4 P
Q.7 | a. | List and explain the features.ofsustainable building materials. 10| L2 | CO4
b. | Interpret the principles and benefits of lean comstruction. 10 | L4 | CO4
Q.8 | a. | What is Life Cycle Assessment? Discuss its fypes. 10 | L2 | CO4
b. | Hlustrate the different phases of Green Building Project Management. 10 | L4 | CO4
N Module - 5
Q.9 |a.| What is a Green Building Rating System? Illustrate its tangible and | 10 | L3 | CO5
intangible benefits.
b. | Interpret the major categories assessed within BREEAM rating system. 10 | L4 | COS5
e OR
Q.10 | a. | Differentiate between two Indian Green Building rating systems. 10| L3 | CO5
| b. | Hlustrate the principles of green design. 10 | L4 | CO5 |
: ; ok ook ok
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Important Note -

1. On completing vour answers, compulsorilv draw diagonal cross Hines on the remaining hlank pages

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full question&%éwosing ONE full question from each module.

2.Assume any missing data suit
: odule-1

ILD for reaction R 4
ILD for reaction Ry
ILD for shear force at ‘%
ILD for moment M at™“C’

po o

OR
Determine the maximum forces'n the members U

Fig.Q2, when an uniformly distributed load of
lefi to right on top chord%@hw the influence line

(20 Marks)

éi% 1; and UzUy@;f the truss shown in
¢ by,
art the'span, moves from

which mode from Jeff to right. Detegmine
a. Absolute ma:g;:igfm shear in the |
b. Absolute rﬁ&%;umlm moment in the'beam
> 4 ’@wfo oM

(20 Marks)

m’as shown in Fig.Q3 is subjected to a set of four concentrated loads

Fig.Q3
Also, draw thesInfluence line diagram.

. -
_‘%f

E Yl s )

(20 Marks)

43



18CV42

OR xz?"
Determine the maximum forces in the members UgQ;%ugU; and LsL4 of the bridge truss

shown in Fig.Q4. If uniformly distributed load cxf 6% kN/m, longer than the span, traverse
along the bottom chord members.

(20 Marks)
Determine the slop nd deflection at the free en% of a cantilever beam as shown in Fig.Q5
by moment area miet] 'S

(20 Marks)

b ¥ # “?

Determine 04 , 0, O¢ i i beam shown in Fég%6 by conjugate beam
method. - g

(20 Marks)

(20 Marks)
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OR _ .

8 A simply supported beam of span ‘L’ carries a ¢ rated load ‘P’ at a distance ‘a’ from
left hand side support as shown in Fig.Q8.. " Castiglione’s theorem determine the
deflection under the load. Assume uniform flexura rigidity.

e
{_.‘,.% Fig.Q3 (20 Marks)
N
oy V¥ Module-5
9 A cable of span 120m‘and dip 10m carries a loa 6 kN/m of horizontal span. Find the

maximum tension ir‘the cable and the inclinationéof the cable at the support. Find the forces
transmitted to t%_qorting pier if the cal@ ses over smooth pulleys on top of the pier.
The anchor cable is at 30° to the horizont {MDctermine the maximum bending for the pier if
the height of the pier is 15m [Fig.Q9]

e 1
g

10

@concentrated load ¢
0 kN/m over the/left half portion. Determine the moment,
the left support. [Refer Fig.Q10]

uniformly distributed load
thrust and radial shear af a'sec

Wy

gzﬁf (20 Marks)
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Fourth Semester B E. Degree Examm%n, Dec.2023/Jan 2024
| | Applled Hydrgui;cs

Max. Marks: 100

,é,,gi‘“m' each module.

! - mdule-
Whaz is dlmensmnal analysm" Lrst the uses of d dimensional &g%lysm (04 Marks)
The pressure drop ‘AP’ in a plp(;: ‘of diameter D and length % epends on mass density p and
viscosity u of the ﬂowmg fluid; mean velocity of flow V. and average height K of roughness
pro1ectzons on the plpe surface Obtain a dlmensmn,less expression for AP. Hence show that

fJf |

h,= (10 Marks)
ng ﬁx% y

Explam detail th; S@bllfty of submerged ami_ ﬂoatmg bodies. (06 Marks)

&3 18 OR
A sohd cyhhder of d1ameter 4.0m has’a height of 3metres. Find the meta centric height o'
the cyimder when it is | ﬂoatmg 1n l water with its axis \%cal The specific gravity of the
(.ylmdér- =0.6. ] «%\ b 4 (08 Marks)
A 1:10 scale model of a submarme movmg far b‘ego_ the surface of water is tested in a wind
tunnel; If the speed of the prototype is Smr’sc%-,z‘f rmine the cofresponding velocity of
water in the tunnel. Also ‘determine the ratz”-.;_ﬁf the drag for. @a model and prototype.

Kinematic v1500$1ty ?fseawm = 1.12]1 g% x}{}ﬁ 2r’sec ywer = 1 x 10° m¥sec
T 1(}27kg/m Puaer = 1000kg/m> " (08 Marks)
List and explair _f[_he selection of repeatmg variables g@f’%uckmgham s Pi theorem of
dimensional amiy}ms %/ (04 Marks)

|

| e  Module-2 Ay
What js a‘most economical channel section? Wi ‘f.mfﬁl notations derive the conditions for «
most eeonomlcal trapezmdal channel section. (06 Marks)
Explain briefly classmca,lmn of flow in channel’sections. (05 Marks)

Water flows in a trapezo&dal channel having.bottom width 6m, side slopes 2 horizontal to |
verticgl. If is has tp* oarry a discharge of 6Sm3fsec compute the bottom slope required 10 he
provided. T akmg Mﬁﬂhmgs 1 = 0.025, depth of flow = 2m. (09 Marks)

Y " OR

An lmgatlon cﬁaqnel of trapezmdal section, having side slopes 3 horizontal to 2 vertical is
to carry a flow of IOm3fsec on a longitudinal slope of 1 in 5000. The channel is to be lined
for which the value of, fﬂguon coefficient in Mannings formula is n = 0.012. Find the

dlmensaons of ;he most'economic section of the channel. (09 Marks)
Draw a neat spemﬁc energy curve in a flow in a channel section. Mark and explain the
sal lemi pomts in 11: _ ; ] (06 Marks)
Show that for ﬁb% ina rectangular channel section, at critical conditions y,_ = —]: where

e IS the crltlcal depth aﬁd E 1s the energy of flow at critical depth. (05 Marks)
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~ Module-3 by ||

With usual notations derive an expression for hydraulic juimp in rectangular channels in ter -

of Froude’s number. ' Y| (09 Mark )

The depth of flow of water, at a certain section of a‘i’:fé_‘cta_rigulal; channel of 2m width is 0.3111

The discharge through the channel is 1.5m’/sec: Detérmine Whethefr a hydraulic jump w |

occur, and if so, find the height and loss of ene{g'y_ﬁ'er kg of water., | (06 Marl <)
Describe briefly the water curves for a mild and sleep slopes. bl (05 Mark <
GR ._.\ i i i

A rectangular channel 7.5m wide has a uniform depth of flow of 2mand has a bed slope of |
in 3000. If due to weir constructed at the downstream end of the‘channels water surface at -
section is raised by 0.75m, dete une the water surface slope -.with%respect to horizontal 21
this section. Assume Manningsin % 0.02. : e ' (08 Marl <)
With usual notations derivé anexpression for a length of back water curve, in a chanr.|
section. peass PR R (06 Marl <)
Explain in brief diffg@&t%ﬁpes of hydraulic ]um@What are| the applications of hydraulic
jump? W) b VRS ' (06 Mark )

(% £

‘e 4 Module-4

Give a brief @dégc%ription of impulse smementum ' equation  and what are the practic:
applicatioris of impulse momentum equation. RN (04 Mark s)
With us@ial nétations prove that the maximum efficiency of a jet striking a series of movii:
flat vanes fixed on the periphery ofthe wheel is 50%. /% = | (06 Mark )
With afeat sketch, explain the genieral layout of a hydraulic power plants. Explain differe +i

types of efficiencies of hydro electric turbines. (10 Mark«)
Give a brief account on classification of turbines based on different griteria. (06 Mar} )

A Pelton wheel has to'be designed for the following data. Power to be developed = 6000k,
{. . = M 1 i
Net head avail

‘ ?ﬁ& 300m, speed ='500rpm. Ratio of jet.diameter to wheel diameter = —1“

and overall efficiency = 85%. ‘. e

' éter of the wheel and quantity of wat .y
_ Y | (08 Mark )

Slain different components of Pelton wheel. With the help -7

xpression for.efficiency of Pelton wheel, | (06 Mark <)

£

requirgds
With a’neat diagram, e
velo€ity triangle find thée

i 3

Design a Fran@%%bine runner with the following data. Net head H = 68m, spe::
N =750 rprgg;?hﬂ“but power P = 330kW, ny = 94%, 1o = 85%, flow ratio y = 0.15. bread +
‘inner diamete; 'Gfmnner IS (-;—] outer diameter. Also assume 6%

P A

|

ratio n 2%1

circumferential area of thrunner to be occupied by the thickness of the vanes. Velocity 7
flow remains constant thréughout and flow is radial at exit. (08 Mark )
Explain the functions of draft tube in reaction turbines. What are its different types expla -
with diagrams. , ’ , ' (04 Marl ¢
A Kaplan turbi f%s’i'/eiops 24647.6kW power at an average head of 39 metres. Assuming -
speed ratio of %ﬁow ratio of 0.6, diameter of the boss equal to 0.35 times the diameter -
the runner and an overall efficiency of 90%, calculate the diameter, speed the turbine.

B i (08 Marti )

20F3
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OR
With neat diagram, explain the component and workin (06 Marks)
With a neat dlagrah] derive an expression for mini ;g mm starting speed of centrifugal pumps
with usual notations. 1 (04 Marks)
A centnfugak pump is runnmg at 1000rpm. Thesouter vane angle of the impeller is 45° and
velocity of flow at outlet is 2.5m/sec. The disch: ge through the pump is 200 litres sec.
When the pump is working against a total hea 20m. If the manometric efficiency of the
pump is 80% determine:
i)  The diameter of thE impeller R
ii) The width of the nppelier at outlet. ™

(10 Marks)

|
b
i
t

4 L v
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Concrete Technology

Time: 3 hrs. ' Max. Marks: 100
Note: 1. Answer any FIVE full questions, cix’oasing ONE full question from each module.

2. Use of IS-10262 — 2019 is permitted.
3. Use of IS-456 is permitted.

Module-1
I a Explain the manufacture process of cement by dry process using flow chart. (10 Marks)
b. Explain the constituents of cement with their percentage and functions. (10 Marks)
OR

2 a. What is an Admixture? What are the effects of air entrainment and retarders on the
properties of concrete? (10 Marks)

b. What are the different types of coarse aggregate tests? Explain any two type of aggregate
tests with neat sketch and appropriate formulas used. (10 Marks)

_ Module-2
3 a Explain two laboratory tests for measurement of workability. (10 Marks)

b.  What is the importance of curing in concrete? Briefly discuss any two methods. (10 Marks)

OR
4 a Explain the manufacturing process of concrete. (12 Marks)
b. Explain segregation and bleeding of concrete. (08 Marks)
Module-3
5 a__ Explain the types of shrinkage in concrete: (08 Marks)
b. Discuss the factors affecting strength of concrete. (12 Marks)
OR
6 a. What are the internal and external factors influence the durability of concrete? (10 Marks)
b. Explain the rebound hammer test and ultrasonic pulse velocity test. (10 Marks)
Module-4
7 a. Write the steps involved in the methods of mix design. (12 Marks)
b.  Explain the concept of mix design. (08 Marks)

1 of 2 49
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OR
Design a concrete mix for Y%
i) Grade designation : Myp
i) Type of cement : PPC
1))  Max Nominal size of aggregate 20mm down sizé

iv)  Min cement content and max water-cement ratio to be adopted and/or : severe (for

reinforced concrete). Exposure conditions as per table 3 and table 5 of [S456.
v)  Workability : 75mm (slump) "
vi)  Method of concrete placing : chute (non pumpable)
vil) - Degree of site control : Good '
viii) Type of aggregate : crushed angular aggregate
iX)  Maximum cement content not : 450 kg/m’ including fly ash
x)  Chemical admixture type : super plasticizer — normal
xi)  Fine aggregate zone : zone 2
L Cement : Type of cement : PPC conforming to IS1489 (part 1) specific gravity : 2.88
Il Coarse aggregate - specific gravity : 2.74 water absorption : 0.5%
Il Fine aggregate : specific gravity : 2.65 water absorption : 1%
[V.  Chemical admixture - super plasticizer conforming 159103 specific gravity : 1.145

(20 Marks)
Module-5
Explain the test conducted on self compacting concrete. (12 Marks)
List the advantages and disadvantages of RMC. 4 (08 Marks)
3 OR _

List the types of fibers used in FRC. Discuss properties of FRC and application of FRC.
. i (12 Marks)

What is light weight concrete? Discuss the use and advantages of light weight concrete.
: (08 Marks)

* ok %k ok ok
2o0f2
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50. will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Advanced Surveying

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choesing ONE full question from each module.
Module-1
1 Explain steps involved in temporary adjustment of setting out theodalite. (08 Marks)

In order to ascertain the elevation of top (Q) of the signal on a hill, observations were made
from two mstrument stations P and R being in line with Q. The angle of elevation of Q at P
and R were 28 42" and 18 6 respectively. The staff readings upon the bench mark of
elevation 287.28 were respectively 2.870 and 3.750 when the instrument was at P and R, the
telescope being horizontal. Determine the elevation of the foot of the signal if the height of

the signal above its base 1s 3 meters. Do checks. (12 Marks)
OR

Explain the measurement of horizontal angle by repetition method. List the errors eliminated

in this method. (08 Marks)

To find the elevation of the top(Q) of a hill, a flag staff of 2 m height was erected and
observation were made from two stations P and R, 60 m apart. The horizontal angle
measured at P between R and top of flag-staff was 60° 30’ and that measured at R between P
and top of the flag staff was 60" 18'. The angle of elevation to the top of flag staff P was
measured to be 10° 12" at P. The angle of elevation to the top of flag staff was 10° 48’ at R.
Staff readings on B.M., when the instrument was at, (i) P = 1.965, R = 2.055 m. Calculate

elevation of the top of the hill if that of BM was 435.065 m. Do checks. (12 Marks)
Module-2
Mention different system ot tacheometric survey. Explain any one system. (10 Marks)
What are the classifications of triangulation system? Explain any one. (10 Marks)
. OR
What are the selection criteria for selecting base line and stations? (10 Marks)

A tacheometer was set up at a station A-and the readings on a vertically held staff at B were
2.255, 2.605, 2.955, the line of sight being at an inclination of 8 24’ . Another observation
on the vertically held staff at BM gave the readings 1.64, 1.920, 2.200 the inclination of the
line of sight being 1°6'. Calculate the horizontal distance between A and B and the
elevation of B 1if RL if BM is 418.685 m. The constants of the instruments were 100 and 0.3.

(10 Marks)
Module-3
Explain the following terms :
(11)  Back tangent (1) Mid-ordinate (ii1) Intersection angle.
(1v) Left hand curve (v) Point of tangent (10 Marks)

Calculate the ordinates at 10 m distance for a circular curve having a long chord of 80 m and
versed sine of 4 meters. (10 MarksD 1
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OR

With a neat sketch, explain following parts of compound curve :

(1) Radius of small curve.

(i) ~ Common tangent

(1i1)  Point of compound curvature.

(iv)  Point of curve

(v) Point of intersection (10 Marks)
With a neat sketch, explain various types of vertical curves. (10 Marks)

Module-4

Define the following terms :

(1) Principal point

(11) Camera axis.

(1)  Tilted photograph.

(iv)  Flying height.

(v) Exposure station (10 Marks)
A camera having focal length of 20 ¢cm is used to take a vertical photograph of terrain
having an average elevation of 1500 m. What is the height above sea level at which an

aircraft must fly in order to get a scale of 1 : 80007 (10 Marks)
_ OR

With a neat sketch, explain scale of a vertical photograph. Also derive a equation for scale of

a vertical photograph. (10 Marks)

A section line AB appears to be 10.16 cm on a photograph for which the focal length is
16 e¢m. The corresponding line measures 2.54 cm on a map, which is to a scale of | in
50,000. The terrain has an average elevation of 200 m above MSL. Calculate flying altitude

of aircraft above MSL, when the photograph was taken. (10 Marks)
Module-5
What are the different types of EDM instruments? Explain any one briefly. (10 Marks)

What is GPS? Explain the working prineiple of GPS and its uses in surveying. (10 Marks)

OR
What is GIS? List the application of GIS in Civil Engineering. (10 Marks)
Explain the working principle and applications of total station. (10 Marks)
* ok ok Kk ok
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Fourth Semester B.E. Degree Examination, Dec 2023/Jan.2024
Water Supply and Treatment Engineering

Time: 3 hrs. _:f Max. Marks: 100

Note: Answer any FIVE full questions, chggézsihg ONE full quesriorgjféﬁi each module.

. ‘Module-1 .
1 a  Explain the importance and need for protected water Supp_lyg"---- (10 Marks)
b.  Solve the problem using Geometric Increase method. Find the population in 2020 , 2030 and
2040. | , (10 Marks)
Year 1970 1980 1990 2000 2010

Population | 1,01,000 | 1,10,000 | 1,22,000 | 1,36,000 | 1,53,000

2 a. What is Peak factor? Explain the factors governing design period. (10 Marks)
b. What is Five demands‘? Mention the dltferent formulas used to calculate five demands.
; (10 Marks)
% * Module-2
3 a Brreﬂy explain the objectlves of water treatment. and list the physical water quality
characteristics. : (10 Marks)
b.  Discuss the complete sequence of water treatment w1th a flow dlagram (10 Marks)
OR

4 a Briefly explam the membrane filter technique for bacteria logxca! examination of water.

(10 Marks)

b. Write the permISSIbIe limits and eﬁ'ects of following water quahty parameters according
(IS10500 — 1991)
i) pH i) Hardness _1___1!)___- Turbidity 13{): Chloride  v) Fluoride. (10 Marks)

- Module-3
5 a Define Sedimentation and Coagulation. LISt the common coagutents used and mention the
factors affectm% coagulants. (10 Marks)
b. “About 15000m”/day of water, flocculating particles were produced by coagulation and a
column analysis indicates that an overflow rate of 20m/day will produce satisfactory at the

depth of 3.5m. Determine the size of required settling tank. (10 Marks)
OR
6 a. Briefly explain the mechanism of filtration. (10 Marks)

b. Design the approximate dimensions of a set of rapid gravity filters for treating water
required for a population of 50,000, the rate of water supply being 180€/d/person. The filters

are works to 5000 ¢/hr/m’. Assume necessary data. (10 Marks)
Module-4
7 a. Define Chlorination. Explain the various types of chlorination. (10 Marks)
b. Define Fluorldatlon and Defluoridation. Briefly explain Nalgonda technique (10 Marks) 53
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OR
What is Softening of water? Discuss the Zeo — lite process of water softening with neat

sketch. (10 Marks)
Discuss the characteristics of ideal disinfectants. and explain the mechanism of disinfectant.
. (10 Marks)
MM 5 %
Briefly explain the necessity and factors for the selection of a pump ' (10 Marks)

Determine the capacity of pump required for following data -
Population = 3 lakhs )

Water level in the source = 100m

Daily demand of water = 140 €pcd

Level of treatment plant = 125m

Pumping hours = 24 hrs a day

Diameter of rising main = 90cm

Distance between source and treatment = 2km

Co-efficient of friction = 0.01. (10 Marks)
OR
With the help of neat sketch, discuss the Dead — End system and Radial system of water
supply. . (10 Marks)
Briefly explain the following :
1) Reflux valve i) Fire hydrant (10 Marks)
] *df i-. *
20f2
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50, will be treated as malpractice.

2. Any revealing of identificati

Note: Answer any FIVE full questions.,’ sng ONE full question Jrom each module.

State and prove Cauchy — Riem (07 Marks)
Find the analytic function*f(z) (07 Marks)
If y(z) is an analytic

- 2

b5,
J —if(z + (06 Marks)

AP
4 “ 0
_.gﬁ%@ﬁ ¢

Dezennih%%e analytic function fi z%@ere imaginary pz
Ha \ - F ,Y

2
{ “K—Jsinﬁ, r# 0. Hence

find the real part 07 f(2).

(07 Marks)
Find the analytic function f{z), whose real part is . (07 Marks)
Show that f{z) = z" is analytic and hence find itsglﬁ’ative. (06 Marks)
ﬁ.
; =7z, (07 Marks)
s integral theo | (07 Marks)
(2+i),
Evaluate % ‘[f(i)z dz, along the (06 Marks)
N\ p
""-"‘3%_;:?. %
i, ’ % - 2 ‘ v il
. “Evaluate : jsm Ll is, (07 Marks)
Find the bilinear %{;‘13;; the pointsz=1,1,—1 ontow=0, 1, 0. (07 Marks)
(2 ¥
Evaluate : g straight line joining the points (1,-1) and (2, 1).
{1-1
(06 Marks)
Module-3
A coin is tossed twice#If x represents the number of heads turning up, find the probability
distribution of x. find its mean and variance. (07 Marks)

If 2% of the fuses; manufactured by a firm are defective. Find the probability that a box
containing 200 fuses contains : i) no defective fuses i1) 3 or more defective fuses. (07 Marks)
In a normal dﬁtribution, 31% of the items are below 45 and 8% of the items are above 64.
Find the mean and standard deviation of the distribution. Given that :

A(1.4)%0142 and A(0.5) = 0.1915. (06 Marie<)

95
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OR
a. Find the constant K such that

g, .
£(x) = Kx®;, —-3<x<3
0;  otherwise

is a probability density function. Als
) Pl<x<2)
i) P(x<2)
i) P (x>1). :
b. When a coin is tossed 4 itemg,
i) exactly one head
ii) at most 3 heads
iit)at least 2 heads
¢. Ifxisan exponen
) PO<x<) My
i) P(~oo < x,< "
iii) P(x < O g > 1).

(07 Marks)

: (07 Marks)
ate with mean 5. Evaluate -

(06 Marks)

ladu!e—4

a.  Find the coefficient of correlation and the lines of

n for the following data :

(07 Marks)

(07 Marks)

S X and y are x = 19.13 — 0.879 and

on coefficient éhd the means of x and y. (06 Marks)

OR
trelation coefﬁ‘ientgfor the following data :

64 | 80 | 75 | 40 | 55 | 64
81 60 | 68 | 48 | 50 | 70

(07 Marks)
’by the method of least squares to the following data :

2| 1 2 3 4 5 6 E
py 123 152197 1165(294(355(|544

_ (07 Marks)
€. Compute the mean values of x and y and the coefficient correlation for the regression lines
2x+3y+1=0and x+6y—4=0. (06 Marks)
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Module-5 ('
9 a. The joint probability distribution of two ranﬁi
L

function P(x,y) =L(2x+ y), where x andty assume the values 0, 1,2. Find the marginal

distributions of x and y. Also compute E E(®y). (07 Marks)
b. Fit a Poisson distribution for the foﬂlgmg data and test the gog ss of fit. Given that

W35 = 9.49 for degrees of freedom (07 Marks)
€. Write short notes on :

i) Null hypothesis

ii) Type—Iand Type —I]

111) Level of significanc (06 Marks)

10 a. Joint pmbabi}ity

Find : j

1) Marginal distributions of x and y

1) Cov(x,y) 3

i) P(x,y). 4 (07 Marks)
b. The following are the I-Q’s ofa randpraly chosen sample of 10 boys.

70, 120, 110, 101, 88, 83, 95, 98
'%)mean of I-Q’s is 100 at 5% level of

Does thxf
significance? Given toos= (07 Marks)
c. A sample of 900 items i to have the medn 3.4. Can it be reasonably regarded as a
truly random sample f iofirwith mean 3.25 and standard deviation 1.61 at
i5 9% level of signific - 'wo Tailed Test). (06 Marks)

Y



Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

USN 21CV42
Fourth Semester B.E. Degree Examinatis n, Dec.2023/Jan.2024
Fluid Mechanics and Hydraulics
Time: 3 hrs. _. ) o Max. Marks: 100

Note: Answer any FIVE full questions, ckmsmg ONE full question ﬁ'am each module.

Module-l _
Define the following fluid propertles and mention their SI umts : 1) Specific weight
1) Kinematic viscosity  iii). Surface tension. (06 Marks)
Define Capillarity of a liquid. Derive an expression for the capﬂtary rise of a liquid.

(06 Marks)
A cube of 0.25m side and mass 28kg slides down a plane inclined at 2 vertical : 3 Horizontal

covered by a thin film of oil of viscosity 2.2 x ¥0’3 N-S/m’. If the thickness of the film is

0.02mm, determine the steady state velocity of the block. (08 Marks)
OR

Derive an expression for total pressure and centre of pressure for an immersed vertical plane

surface. (06 Marks)

State the prove Pascal’s law of pressure. (06 Marks)

A differential manometer is con.nected at two points A and B as shown in Fig. Q2(c). At B,

the air pressure is 9.81N/cm? (absoiute) Find the absoTute pressure at A. (08 Marks)

ARG RSN LR LRY!

- AN

Fig. Q2(c) p MenCuiy
-5 S213.6
A Module-2
Derive Euler’s equation of motion along a stream line. Obtain Bernoulli’s equation from
Euler’s equation. Mention the assumptions made. (10 Marks)

A pipe 300m long has -e’;::fsldpe of 1 : 100 and tapers from 1m diameter at the higher end to
0.5m at the lower end. The quantity of water flowing is 0.9m’/s. If the pressure at the higher
end is 70kPa , find the pressure in kPa at the lower end. (10 Marks)

OR

58
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Derive the three dimensional continuity equations for a steady, incompressible fluid flow.
T (08 Marks)

Derive an expression for discharge through a venturimeter with usual notations. (08 Marks)
Mention the reasons for the following :
1) The coefficient of discharge if a venturimeter is always greater than that of an orifice

order.
i) The divergent portion of a venturimeter is made longer than the convergent cone.
o (04 Marks)
~ Module-3
Explain the classification of Notches and Weirs. (04 Marks)

Derive an expression for discharge through a rectangular notch with usual notations.
s, (06 Marks)

The hand of water over a circular shape vertical orifice of diameter 100mm is 10m.The
water coming out from the orifice is collected in a circular measuring tank of diameter 1.5m.
the time recorded for'Im rise of water in the measuring tank is 25 seconds. The coordinates
of the jet measured from the Vena — contract are 4.3m horizontal and 0.5m vertical.
Determine the hydraulic coefficients of the orifice. (10 Marks)

OR

Explain the experimental method of determination of the three hydraulic coefficients of a
small circular vertical orifice discharging water from a tank if the head over the orifice is H.

iy : (08 Marks)
Determine the discharge through a trapezoidal notch which is 1m wide at top and 0.4m at the
bottom. The head of water above the sill level is 0.2m and the total height of the notch is
0.3m. Consider the coefficient of discharge for the rectangular portion as 0.62 and for
triangular portion as 0.6. h %4 (06 Marks)
Determine the head loss due to friction in a pipe of diameter 300mm and length 50m through
which water is flowing at a velocity of 3m/s. use Darcy — Weirsbach equation. Take

kinematic viscosity of water as 0.01 stokes. (06 Marks)

Module-4
Explain the classification of flows in open channels with necessary conditions. (06 Marks)
A rect&fﬁgﬁlar channel carries water at the rate 0400 litres/s with the bed slope maintained
at 1 vertical : 2000 horizontal. Find the most economical dimensions of the channel if the

Chezy’s constant = 50 _ (08 Marks)
.+ Determine the specific energy of flowing water through a rectangular channel of width Sm
‘:”--.ﬁhaving a discharge ofii\.{)m‘;ﬁs and depth of flow of 3m. (06 Marks)

& OR

Explain the.concept of hydraulic jump with the aid of a neat sketch. Write the expression for

evaluating the depth of the hydraulic jump. (05 Marks)

Determine the critical depth and critical velocity of water flowing through a rectangular

channel of width 8m carrying a discharge of 15m’/s. (05 Marks)

Determine the slope of the bed of the circular channel for maximum velocity condition. The
diameter of the channel is 0.6m through which water is flowing at a rate of 150 litres/s. Take
Chezy’s constant--:___:ﬁ(]. (10 Marks)
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Module-5 L, W
Derive an expression for the force exerted by a jet Strlkmg a moving symmetrical curved

lane at the centre and hence show that the maximum efficiency of this jet — lane system is
16

limited to —— o _ (10 Marks)
Explain the classification of hydraulic turbines and define the different efficiencies of the
same. ' D ¥ (10 Marks)

OR :
With the help of a neat sketch, explam the function of dzﬁerent parts of a Francis inward
flow reaction turbine. (10 Marks)
A centrifugal pump is to deliver 0.12m’/s of water at a speed of 1450 rpm against a head of
25m. The impeller diameter is 250mm and the width at outlet is 50mm. the manometric
efficiency is 75%. Determine the vane angle at the outer periphery of the impeller. (10 Marks)

Ry T s
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Fourth Semester B.E. Degree Examir_ia%tion, Dec.2023/Jan.2024
Public Health Engineering

Time: 3 hrs. ' Max. Marks: 100

Note: 1. Answer any FIVE full questio_r::s*‘:;f*bhoosin g ONE full question from each module.
2. Assume any missing data suitably.

gonal cross lines on the remaining blank pages.

L]
g o, . Module-1 ‘
E 1 a. Define Per Capita demand. Explain the factors affecting the same. (08 Marks)
z b. What is Fire demand? Compute fire demand for a city having population 1,40.000 using
o various formulas. gy V'3 : (06 Marks)
g ¢.  Write short notes on :
8 i) Need for protected water supply i) Variation in water demand (06 Marks)
= OR
L 2 a. What is design period? Discuss the factots affecting the design period of water supply
< projects. (06 Marks)
=0 b. The following data are available for atown. Estimate the probable population in the year
g 2033, 2043 by Geometric Increaseand Incremental Increase method.
£ ~ Year 1993 2003 - - 2013 1% 2023
z Population | 80000 | 120000 | 168000 228000 |
2 A Yy 3 (10 Marks)
2 €. Give the maximum permissible limits as per BIS for the following parameters:
é i) Hardness it) Fluoride iii) Turbidity iv) Nitrates. (04 Marks)
=
= - Module-2
3 a. With the help of flow diagram, explainthe complete sequence of water treatment plant.
» (08 Marks)
Explain the types of settling in sedimentation tank. . (06 Marks)

¢. Determine the quantity of Alum required in order to treat 13 million litres of water per day
at treatment plant where [2BPM of alum dose is required. Also determine the amount of

CO, gas which will be released/liter of water treated. Given molecular weight of

- Any revealing of identification, appeal to evaluator

Aluminium = 26, Su_lphq._,r =32, Oxygen = 16, Hydrogen = 1, Carbon = 12. (06 Marks)
R OR

4 a. Whatis filtration? Explain the theory of filtration. (06 Marks)
b.  With a neat sketch explain the working of Rapid Sand filter. (07 Marks)

c.  Design six slow sand filter beds frotn the following data:
Population 50,000 ; Per capita 150 LPCD ; Rate of filtration 180 L/H/m* | Length of each
bed is equal to twice the bréadth. Assume maximum demand as 1.8 times the average daily
o demand. Also assume 1 it is kept stand by. (07 Marks)
S a. What is disinfection? What are the requirements of good disinfectants? What are the factors

Important Note : 1. On completing your answers, compulsorily draw dia

affecting the disinfection process. (06 Marks)
b.  What is Chlorination? Explain different types of chlorination. (06 Marks)
¢. Whatis softening? Explain lime soda process of hardness removal. (08 Marks)
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OR N,
Explain combined system and separate system d’fsewerage giving their merits and demerits.
(08 Marks)
Define sampling. Explain Grab, C omposite,: Inteorated sampling. (04 Marks)
The BOD of a sewage incubated for 5. ﬂayb at 30°C has been found to be 110 mg/L.
Calculate the BODs at 20°C assuming: Km, = 0.1/day. (08 Marks)
Module—4
Write the flow diagram employed for a conventional wastewatar treatment plant. Indicate
the importance of each unit. (08 Marks)
With a neat sketch explain the working of
i) Screens 11) Grit.Chamber. b, (12 Marks)
OR
What is meant by Activated Sludge process'? Deqcribe with sketch the treatment of sewage
by Activated Sludge process. (10 Marks)
List and explain the modifications of Acti_vzmad Sludge process. (10 Marks)
I\e;!odule—s P
Exphm with neat sketch the workmg of Trickling filter. “+ (08 Marks)
Explain with sketch the working of the following : 3
1) Bio — Towers _ . :
11) Rotating Biological Contactors (RBC) b (12 Marks)
Explain with sketch the working of the toilowmg -
i) Sludge drying beds o %
i1) Oxidation ditch 5 o (10 Marks)
Explain briefly the different stages of Qludge dloesnon process in a digester. (10 Marks)
F ok sk ook
20f2

62



g blank pages.
248 = 50, will be treated as malpractice.

pulsorily draw diagonal cross lines on the remainin

fication, appeal to evaluator and /or equations written eg, 4

. Any revealing of identi

5

Important Note : 1. On completing your answers, com

USN‘ ' ' f -_ 21CV44

Time: 3 hrs. :W}ax. Marks: 100

Note: 1. Answer any FIVE full quesfmgs,:cﬁausing ONE full question from each module.
2. Assume missing data, tf;my a7 B

~ Module-1
1 a. State and prove Mohr’s theoréms for slope and deflection of prismatic beam. (10 Marks)
b. Find the slope and dcﬂectlon at free end of the cantt}evcr beam shown in Fig.QI(b) by
moment area method.

Lokd 20MN

Fig.Q1(b) (10 Marks)

OR
2 a. Calculate slope at support and deflection under the f:,gint'load by conjugate beam method for
beam shown in Fig. QZ(&) - _

“ gokn

e ST

: Fig.Q2(a) . (10 Marks)
b. For a simply supported beam_ snb]fcted to point 10ads at one third points. Calculate max

slope and maximum deﬂecnon 12 (10 Marks)
Modules-z .
3 A truss is loaded as, shwn in Fig.Q3. The ‘exoss sectional area as indicated in figure. Find
strain energy %tored dues to loading. Take E =72 GPa.
(20 Marks)
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OR
For the truss shown in Fig.Q4. The cross sectional af:ca of each member is 400 mm®. Take

E = 200 GPa. Determine the vertical deﬂectton at J(ﬁnt C if 4 kN force is applied to the truss
at ‘'C’. <

Fig.Q4 (20 Marks)

Module-3 )

A three hinged symmetrical parabolic arch has a span of 30 m and a central rise of 6 m. The
arch carries a uniformly distributed load of intensity 30 kN/m over left half portion and a
concentrated load'of 60 kN at 9m from rlg,ha; ﬁagl support. Compute the:

(1) Bending moment %/

(ii) Normalithrust

(iif) Radial shear at 9m from left support. Also draw the B.M.D. (20 Marks)

~ OR y

A suspension bridge of 120 m’span has a central"':'dip of 12 m and support a UD.L. of
15 kN/m over the span. Calculate the maximum and minimum tenslon in cable, size of the
cable if the permissible« stress of the cable matenai is 200 N/mm”. The length of the cable
and forces in the tower if the cable is passmg over a smooth pulley. Take height of the tower
h =20 m and 1nclmation of anchor cable = 25° e (20 Marks)

Analyze the continuous beam show;l in Fig.Q7 by slope deflection method and draw
bending moment, shear force diagram and elastic cume%__(,onsldei Young’s modulus E to be
same, Li‘maughout the beam e N L% N

(20 Marks)

Analyze theﬁ‘ame shown in F 1gQ8 by slope deflection method and draw bending moment
diagram. E = constant.
~okR 4 2 ks M

AT E

Fig.Q8 (20 Marks)
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Module-5 ;
Analyze the beam shown in Fig.Q9. By stiffness matrix method, take E same throughout the
beam. Draw S.F.D and B.M.D. S BN

5% pon

A
50\#

Fig.Q9 (20 Marks)

Analyze the beam shown in' th;QIO By stiffness matrix .me'thod, the support B sinks by
10 mm. Take E = 2047 kKN/m{'l = 4162 x 10* mm*,

,2‘6\&\4\@' hy

|
Fig.Q10 (20 Marks)

3o0f3
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USN Fl |‘ ‘I I| | I|I ‘| l! \ l } Quesﬁon Paper Version : A

Fourth Semester B.E. Degree Exammaﬁon, Dec.2023/Jan.2024
Green Build%ngs

Time: 1 hr.] ~ [Max. Marks: 50

1NSTRUCT1Q1§_§ TO THE CANDIDATES

P, .f.‘z’:

1.  Answer all the fifty questlons each question carries one. mark

2. Use only Black ball pomt pgn for writing / darkening the circles.

3. For each question, aft_k'" ‘;%«selectmg your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.

4. Darkening two carcles for the same questLQn makes the answer invalid.

5. Damagmg/m erwrltmg, using whlfeﬁers on the OMR sheets are strictly

prohibited.

1. Gyprumisa
a) Mechanically formed sedimentary rock b) Iggéﬁus rock
¢) Chemically precipitated:sedimentary rock «d) Metamorphic rock .

2. A stone suitable for maébﬁi‘y should be
a) Hard b) Tough “#,0) Heavy d) Light

3. Plvwood has the advantage of N,
a) Greater tensile strength in longet cﬁgecnon
b) Greater tensile strength in shemer direction
¢) Same tensile strength in aii-dn‘ectlons
d) None of these

4. Soil cement block help in ?reducmg the amount of:
a) Sand b) Cement c) Water d) Mortar

5. Concrete hollow bni:%cs have the followmg characteristics:
a) Less thermal insulation . Wy b) Costly
¢) Fast construmon d) Decrease floor area

6. are w1dely used in. rural areas for construction of walls?
a) Red bricks b) Stabilized mud blocks
¢) Lime based bricks ' d) Hollow bricks
7. Recycling steel rc-ducc:s
a) Energy use by 3% b) Energy use by 50%
¢) Energy use by’ 35% d) Energy use by 20%
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11.

12.

15,

14.

15.

16.

17.

18.

19.

20.

21.

21C

Which of the below roofing materials is most cost effective?

a) Asphalt b) Plastic ¢) Rubber S0 d) Metal
Low cost housing in Kerala was first developed by: .

a) Lawrence Becker b) Larry baker

¢) Laurence Becker d) Lauric baker

For natural and cost effective ventilation { éé:ih'be used
a) Hollow bricks b) Wall openings
¢) Skylight d) Brick jali

In Rat Trap Bond masonry, course height is
a) 110mm b) 75Smm - ¢) 230mm _ d) 190mm

For ordinary soil which foundgﬁt’z-ié;i" can reduce cost? s
a) Isolated b) Arc,h L& ¢) Ream pilg d) Combined

Which of the below is?.;n@f-..é’ifilfer material in filler sla‘bﬁ"
a) Rubber pieces ) b) Clay pots
¢) Burnt clay brick’sﬂ-\;_s__ d) Coconut shell

Rat trap bond masonry requires les"s*mbrtar
) 10% 4 7 b)50% o) 40% d) 20%

The disposal of sewage from the septic tank is done by which of the following:
a) Clarifier b) Soak pik/s” ¢) Aerateddagoon d) Sludge tanks

Which is the biggest source of CO; emission at the global level?
a) Electricity b) Transportation ¢) Agriculture d) Manufacturing

The total set of carbon _e;ﬁ‘issions caused
a) Carbon handprint
¢) Carbon indegs_--- h

by atf'individual / company / business is called?
b) Carbon footprint
« d) Carbon smk

Which are the characteristics of 'materials used for “construction of pre fabricated
structures? -7 -y

a) Thermal insulation property:. = b) Conibustibility

¢) Havier materials “y, W d) None of these

Cement stabilization cannot be used in whsgﬁaeyf the below soil types?

‘a) Granular ' ub) Silty “%,/¢) Lean clay d) Organic

Which of the following statements.about concrete frame is false?
a) They are replacing timber frames. in urban areas.

b) They cost less than timber frames.

¢) They cost more than timber frames.

d) They are cheaper than iron frames.

Which of the following statements is true about global warming?
a) Global warming has led to large scale deforestation.
b) Global warming has led to a rise in the sea levels,
¢) Global warming has led to a rapid increase in the population across several countries.
d) Global warming has led to a huge amount of waste generation.
2 of 5 67
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30.

31.

32.
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Which of the following statements is true? :
a) Economic growth is the modern concept for developme_nt--.;
b) Political growth is the modern concept for development.”
¢) Sustainable growth is the modern concept for development.
d) Social growth is the modern concept for develapment

Which of the following have higher energy levats and shorter wavelengths?
a) Infrared radiation b) Ultraviolet radiation
¢) Beta radiation ) Alpha radiation

Carbon intensity denotes which of the. ,foilowm;,
a) The amount of green house ga&ﬁmzssmns produced to support human activities.
b) Certified emission reductio

¢) The linkage of carbon footﬁ@ﬂm w;th economic growth. *
d) None of these ’

is a waste dispesal method where solid* ngam{, wastes are converted to the
residue and g gbaseous products through combustion. -

a) Pyrolysis b) Incineration ¢) Gasification d) Computing

Electricity consuni‘ﬁtion can be reduced pﬁteﬁtially appliances used in
a) Domesti¢ and commercial buildings  b) Industries and construction areas
c) Compameq and shops ; d) Resident ial areas and factories

Which of the following is the c@n\ al aim to strength the crlobal response to the threat of

climate change by keeping global temperature I‘ISE thts century well below 2 degrees of
- conference? & :

a) Kyoto protocol b) Pam Agreement

¢) Montreal protocol ﬁ) RIO summit

What is the name of the societal mov»ement Eaumhed by ‘the Union Minister of
Environment, Forest and Climate chang;e’

a) Great clean deéds ; '
¢) Green and clean deeds

b) Great green deeds
d) Green good deeds

Which of the following gree‘n&

zng systems are currently working in India?
a) LEED b) GRIH/

c) Both A and B d) None of these
What does GRIHA stand ﬁ’ir?

a) Green Rating for Imﬂgrated Habitat Assessment

b) Global Reqlderaglai Initiative for Habitat Advancement.
¢) Green Remdeﬂtlal Infrastructurg f%l ‘Housing Agencies.
d) Green Ratmg for lnﬁ'abtructur?eé;;__\nd Housing Advancement.

The three plilars of sustainable development are:

a) Social Environmental an&*equalttv b) Social Environmental and economic
¢) Cultural Environmental and equality d) More than one of these

LEED gives rating in form
a) Platinum L3a ¥ b) Gold c) Silver d) All of these

68
3of5



33.

34.

35.

36.

37

38.

39.

40.

41.

42.

LEED means
a) Leadership is Energy and Environmenta] Document.
b) Leadership in Energy and Environmental Design.

¢) Leadership in Energy and Efficienc y Document.

d) Leadership in Energy and Efficiency Design.

GRIHA means that PN
a) Green Rating for Integrated Habital Assessmerit,
b) Green Rating for Information Habital Assegsﬁfent.
¢) Green Rating for Indian Habital Assessuient»

d) Green Rating for International Habital"Assessment
Carbon foot print can be measured by

a) Carbon dating {9, ° b) Instruments
¢) Carbon accounting “ d) Formula ~

For a gold leed certiﬁcation,\_h&ﬁ; many points are required? '.
a) 40-49 b) 60-79 ¢) 50-59, d) 80-110

Which of the below is___;i'gfobal scale environmenf;zif' iSsue?
a) Eutrophicatiq_l_;__ b) Regional ozone ; ¢) Climate change d) Pollution

tives of sustainable development?

a)C ontinue:to implement the family plannffig program.

b) Maintain a dynamic balance of arable land (not less than 123 million hectares) and
implement an agricultural development strategy.

¢) Maintain a dynamic balance of water resources by teducing water consumption for
cvery unit of gross development product growth and-agricultural value added.

d) To bring about a gradual and sometimes ‘eatartrophic transformation of the

Which Offhe-le’lGﬁ*ing is/are not an objecti¥

Where is India’s first Green Building located?
a) ITC Green Center, Gurgaon i
b) ClI-Sohrabji Green Business Cente
¢) WIPRO-Techrologies — Gurgaon,
d) Suzlon_:on_g Earth — Pune. .

'Hyaerabad.

Which of the following is adisadvantage of green Iding?
a) Increases 15-20% cost as.compared to normal building.
b) Modern techniques are required. Y, )

¢) Expert technicians are required
d) All of these Uy ¥ *

LCA means that,
a) Life Cycle Assessment S b) Life Council Assessment
¢) Life Cycle Association d) Local Cycle Assessment

Which of the fo}lowing.,tﬁ'jtzs;g"reen economy?

a) A high carbon, resource nefficient and socially inclusive economy,
b) A low carbon, resource efficient and socially inclusive economy.
¢) A low carbon, resource inefficient and socially exclusive economy.
d) A high carbtiﬂ’,_”_ﬁtesource efficient and socially inclusive economy.,
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45.
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47.

48.

49.

50.

21CV485
What is the goal of sustainability in any process?
a) To maintain the process finitely b) To eventually eliminate the process
¢) To maintain the process indefinitely d) To support damaging the environment.

What is solar heating and cooling? o e

a) Use solar energy to regulate the internal temperature of a given space.

b) Use solar energy to regulate the temperaturéiof;ﬁhvironment.

¢) Use solar energy to monotonically increase the internal temperature of a given space.
d) Use solar energy to mono tonically decr ase the temperature of a given space.

Which of the following is used totregulate temperature in solar heating and cooling
system?

a) Air conditioners
¢) Water heaters

b) Specific buii&ing systems

d) Room heaters’
5

Which of the following 1sn0f used in a passive / solar heating / cooling system?
a) Building walls b) Building roofs
¢} Air conditioners d) Building floors.

What is a passivé'solar heating and cooling system?

a) Uses building design with mechanical systems to regulate the temperature outside a
given space, ;
b) Uses :b\tii'ltfmg design with mechanical systems to monotonically increase the
temperature inside a given Space .

¢) Uses building design withoutsany
temperature outside a given space. Ry &
d) Uses building design without any solar heatrtggz.-(hlzd cooling) system to regulate the
temperature inside a giyen space. '

solar heating (and{:oolmg) system to regulate the

Which of the following is a design element for residential buildings in temperature and
tropical climates?", s

a) Latitude Jy

b) Diurnal variations in temperature,
¢) Using thermal mass to store @éﬁces?solar energy during winter

ik

What is the main beneﬁt_:?g ‘enewable energy? -
a) It reduces carbon emissions byt creates more jobs
¢) It is cheaper than fossil fuels %) It is easier to transport. |

What can individuals do to promote sustainable development? |
a) Make suitable choices in their,fdgi@z lives

b) Reduces their carbon foot print’,

¢) Support sustainable initiatives in their communities |
d) All of these % '

WOk ok ok ok
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Fourth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Complex Analysis, Probability and Statistical Methods

Time: 3 hrs. " = Max. Marks: 100

50, will be treated as malpractice.

gonal cross lines on the remaining blank pages.

pulsorily draw dia
ication, appeal to evaluator and /or equations written eg, 42+8

- Any revealing of identifi

Important Note : 1. On completin £ your answers, com
2

Note: Answer any FIVE Jull questions, ci;obéfng ONE full question frokn each module.

.= Module-1

State and prove Cauchy’s Riemann in polar form. (06 Marks)
Detci;mine the analytic funetion f{z) = u + iv given that the real part

u=e7(x cos 2y — ysin2y). (07 Marks)

(2.4) :
Evaluate : j(2y +x7)dx + (3x —y)dy along the parabola x = 2t, y=t"+3. (07 Marks)
(0.3) ¢
é OR
State and prove Cauchy’s integral theorem. (06 Marks)
. 2z ;
Evaluate J-——;c———— dz where C:|z|=3. (07 Marks)
(z+1)(z-2)
- i 62 82 2 ' %
If f(z) is analytic show that | — + —5 H{@[=4]f'(2)). (07 Marks)
x? oyt | 2 |
Obtain the series solution of Bessel’s differential equation :
x3d~¥+xﬂ+(x3—n2)y=0- (05 Maris)
dx~ dx Sy
If o and B are roots J,(x) = § then prove that f xJ (ax)J, (Bx)dx =0. (07 Marks)
' 0

If x*+2x%—x+ 129 Py(x) +bP;(x) + cPy(x) + dPy(x) find the values ofa, b, ¢, d. (07 Marks)

OR

I .)
Prove that P, (x) = x“ ="
) 2" .ol dx™ [( ) ]

Prove that P;(cos0) = %(3 cosO+5¢c0s30).

1 of 3

(06 Marks)

(07 Marks)

(07 Marks)
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Module-3 ;
Find the coefficient of correlation and obtain the lines of regression for the following data :
x[1]2]3 4[5 J6.[7 [8 |9
yl9|8|10]12]11}13|14|16]15

(06 Marks)
The equations of regression lines of two vanables x and y are x = 19.13 — 0.87y and
= 11.64 — 0.50x, find the correlation coefficient and means of x and y- (07 Marks)
Flt a curve of the form y = a + bx for the following data hence find y atx = 15.
x| 143{4]6|8[9]|11]14
yol|2]4]4|5(7|8 |9
L (07 Marks)

. OR
If the variable x and y such that :
1) X +y has variance 15
i1) X -y has variance 11
ii1) 2x +y has variance 29 tmd Oy, Oyand coeﬁ'l(:lem of correlation. (06 Marks)
Fit a parabola y=a + bx + cx to the following data :
x| 1] 2]13] 4 5 6 7
y |123[5209.7]165|94|355.|544

(07 Marks)
Fita curve of the form y = ax” for the following data :
X z 1 2 3 1y 4 5
v % 0.5 2 4.5" 8 12.5
. =g (07 Marks)
Module-4
The p.d.fof a variate x is given by the-:fbl.lowing data ; ,
X —2 Tl 0 1 2 3
Px)| 0| K |02 | 2K+03 | K
Find the value of K. Also find P(x > 0) and P(-2 <x<2). (06 Marks)
Derive the mean and variance of the Binomial distribution. (07 Marks)

If the mean and standard dewatlon of the number of correctly answered questions in a test

given to 4096 students are 2.5 and ~/1.875. Find an estimate of the number of conditions
answering correctly. i) 8 or more questions u) 2 or less. (07 Marks)

OR
The number of accidents in a year to taxi drivers in city follows a Poisson distribution with
mean 3. Out of 1000 taxi drivers find approximately the number of the drivers with :
1) No accident in a year. -
i) More than e accident in a year. (06 Marks)

+c 0<x<3

Find the value of C such that f(x)= is p.d.f. Also find P(1 < x<2).

0 elsewhere
(07 Marks)
In a normal distribution 31% of the items are under 45 and 8% of the items are over 64. Find
the mean: and standard deviation of the distribution. (07 Marks)
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Module-5
X and y are independent random variable, x takes wvalues 2, 5, 7 with the probability
111 = Y
=~ respectively. y takes the values 3, 4, 5 with probabil —, =, —.
22 7P y.y » 2 With pro 1ty333
1) Find the joint probability of X and Y _
i1) Show that the covariance of X and Y is-equal to zero. Sy, (06 Marks)
Define : -

1) Null hypothesis

ii) Type-1Iand Type — I errors

iii) Degree of freedom ", '

iv) Level of Significance, . = (07 Marks)
4 coins are tossed 100 times and the following results were obtained. Fit a binomial

distribution for the data and test the goodness and ﬁt,""()gém =949fordpd.f). (07 Marks)

_ OR
In a hospital 230 females and 270 males were'born in a year. Do these figures confirm the
hypothesis that sexes are born in equal propertions. (10 Marks)

Random sample of 1000 engineering students from a city A and 800 form city B were taken.
It was found that 400 students in each of the sample were from payment quota. Does the
data reveal a significant different between the two cities in respect to payment quota
students? ' : (10 Marks)

® ok ok ook
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Note: 1. Answer any FIVE full quesg;ans, choosing ONE full

stwn from each module.
2. Use of normal d:strzbutmn Junction table is permmed if required.

Module-1 4.
Discuss the characté;is’ﬁcs of management. P (06 Marks)

Find the critical path ‘and duration of the CPM project give in Fig.1(b). Durations are in
days.

(08 Marks)
(06 Marks)
Explain the strategic and tacti T planning. (06 Marks)
Deﬁne construction managemem Explain thesob}cctwes of construction management.
(08 Marks)
1fferent1ate betwggn QPM and PERT. (06 Marks)
| M
List out varlom mventory contz:p] techmques adopted in material management and explain
ABC analysis. £ (08 Marks)
Explain : o
i) Labour production raté or productivity
ii) Provisions of Minimum Wages Act 1948. (08 Marks)

A company has purchased an equipment whose first cost is Rs.1,50,000 with an estimated
life of eight years. The estimated salvage value of the equipment at the end of lifetime is
Rs.25,000. Determine the depreciation and the book value for a period 4 using the straight
line method of depreciation. (04 Marks)
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OR o
What are the important points to be considered for selection of construction equipment?
P - (10 Marks)
Determine the probable cost per hour for owning.and operating a power shovel (crawler
tractor mounted) for the following conditions : .

Engine, 160hp, diesel

Crank capacity = 30 litres § % ry.
Time between oil charges = 100 hrs. o "
Operating factor =06, | -
Useful life = 5 years
AL W
Investment =12% of pav 4y
Hours used per year % <2000
Total initial cost b “=Rs. 5,47,060
Estimated salvage f}{yaiupe: = Rs. 40,000 :
Diesel _<.-§;,_ﬁ_\' o = 80 rupees/litre,
Lubricating il , = 100 rupeesfliter. (08 Marks)
Give any»ﬁ;; ;a:ﬂvantages of material mapag%ment. (02 Marks)
L%
’@«{z‘%% . Qlodllle-s ; .

What is ISO9000? Explain the benefits of having ISO9000 certification. (08 Marks)
Describe the safety measures to be adopted during hot bituminous work to avoid accidents.

P (06 Marks)
Define values, morals and ethics. List out six ethical principles applicable to construction
industry. W (06 Marks)
What is whistle blowing? Explain mﬁélall types of whistle-blowing. (08 Marks)
Describe safety insurance. Briefly gxiﬁhin Contractor’s All Risk (CAR) policy. (06 Marks)
Eprai;_; in detail costs of qua}i@y”ﬁf&‘onstmction. (06 Marks)

y

) _ Module-4 :
*hat is engineering cconomics? Explain the principle of engineering economics. (08 Ma rks)

wThe two machines A and B have the following costs with the money worth as 8% per year.

* ny Particuigrs ¥ A B

First.cost P Rs. 10,000 | Rs. 25,000
B s *a
Salvage value Rs.1,100 | Rs, 1,500
Uniform end of year expenditure Rs. 3,000 | Rs. 2,000
Irregular expense§ at end of 1 year Rs. 1,000 -
Irregular expenses at end of 3™ year - Rs. 2,500
Beneﬁt_s'g@fm quality control (at end of year) - Rs. 600
e B
Life %/ 2 years 5 years
Compare the thachines for the following bases : 75

i) PresentWorth

113 F{‘ﬁ"ﬂ‘c 'ﬁgi;lhf [, R, B, P R o\ ST (o)
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OR
Briefly describe problem solving and decision makm (08 Marks)
Maintenance costs for a new bridge with an exp %D ted 50 year life was estimated to be
Rs. 10,000 each year for the first five years follp >d'by Rs. 1,00,000 expenditure in the 15™
year and Rs, 1,00,000 expenditure in 30" yea%hif 1 = 10% year, what is the equivalent

uniform annual cost over the entire 50 year' p‘egod'? ﬁi%’ (06 Marks)
Define the following terms related to engr;;é%nng €conomics :
1) Salvage value & é%

i1) Capitalized cost

1i1) Time value of money. (06 Marks)

Module-5
Explain the functions of amrepreneur

(08 Marks)

(08 Marks}
(04 Marks)
What is a business plan? Explain the: 1£ferent ob_]ectweb of %%xsmcss plan. (08 Marks)
Explain‘the scope and role of fOHQW‘K}g agencies : N
i) TECKSOK _ » &Y
i) KSFC. B d & (08 Marks)

List the different state ,lvq.l and central szovggﬂment mstltutm%:&ﬁg%aselst finance for

entrepreneur. y (04 Marks)

j?

3of3
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

18CV52

1 Analysis the continuous beam %lewq in Fig.Q1 by slop deﬂ ; ion method. Draw SFD, BMD

and electric curve.

2

EI =2 x 10*kN/m>.

Miodule-2
3 Analyse the' §:m‘1tmuou°. beam shmvf in Fig.Q3 by moment distribution method and draw
SFD and BMD. Support ‘B’sand “C’ settles by 8mm and 3mm respectively. Take

(20 Marks)

77
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OR
4 Analyse the frame shown in Fig.Q4 by moment dismbuﬂon niethod and draw BM diagram
and elastic curve.
W w§

» #°  Module-3
huous beam shown m

5 Analyse the three spa

(20 Marks)

MaFig. Q6 by Kani’s. g&;h%d Draw BMD. %
- _iom\m ¥

6

(20 Marks)

7 Analyse the beam show in Fi 67 by flexibility matrix method. Draw SFD and BMD. Take

EI constant.
N \S.W"\“’ GOkN
8. ol L P
™ 2m % 2 f,lm,%

(20 Marks)

Q?V 78
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10

OR
Analyse the frame shown in Fig.Q8 by flexibility matrix

Using stiffness method determine the dis% _

& 18CV52

éQd. Draw SFD and BMD.

(20 Marks)

(20 Marks)

@V

shown in Fig.Q10%Also calculate the forggsn the forces in @giembers AB and BC due to

given loading. -

& & k ¥ %k

3o0f3

walue of area of cm%ﬂﬁnon are indicaf8d T ake E =2 x 10°N/mm?,

¢

(20 Marks)
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Fifth Semester B.E. Degree Examinagi?ij;-'.Déc.zozs/Jan.zozc;
Design of RCC Structural Elements
Time: 3 hrs. e Max. Marks: 100

Note: 1. Answer any FIVE full questions, ckoasmg ONE full question from each module.

2. Use of IS — 456 — 2000 code, SP - 1 6 code book allowed.

_ Module- ’
Differentiate working stress meghoci and limit state method (04 Marks)
Explain stress block paramefers with neat sketches. g, (08 Marks)
Differentiate balanced, under remforced and over relnforced sections. (08 Marks)
g €
. OR &,
What are the causes of cracks in reinforced concrete ‘members? Explain. (06 Marks)

A simply supported heam of rectangular section 250 x 450mm is used over an effective span
of 4m. The beam is reinforced with 3 bars of 20mm diameter Fe-415 HYSD bars at an
effective depth-of 400mm. Two hanger bars of 10mm diameter are provided. The self wt of
the beam together with the dead load on the beam is 4kN/m. Service load = 10kN/m, using
M-20 grade concrete compute : .
1) The short term deflection £ '
i) The long term deflection accerdmg to the Indian standard code IS : 456 —2000.

: (14 Marks)

4 Module-2 ¥ =
Calculate the ultlmate ﬂexural strength of a tee beam section havmg the following section
properties. Ee
Width of flange ‘“‘,1_200111,
Depth of flange =/120mm
Width of rib = 300mm
Effective depth 600mm i
Area of steel 8 bars of 25 ‘diameter
Matenais My grade conergte e/F.— 415 HYSD bars (06 Marks)
A doubly reinforced conc:%é beam having a rectangular section 250mm wide and 540mm

~oyerall depth is reinforced ‘with 2 bars of 12mm diameter in compression side and 4 bars of

. 20mm diameter in"tension side. The effeetwe cover to bars is 40mm. Using M-20 grade

1 a.
b.
&

2 a
b.

3 a
b.
&

4 a

“concrete and Fe %.415 HYSD bars. Estimate the flexural strength of the tension using

IS —456 - 2000, code recommendations. (08 Marks)
A reinforced concrete beam of rectanguiar section with a width of 300mm and effective
depth 600mm is reinforced with 4 bars of 25mm diameter as tension reinforcement. Two of
the tensions bars are bent up ‘at 45° near support section. The beam is also provided with
double legged vertical }m}s,ﬁf 8mm diameter at 150mm centers near supports. Using M-25
grade concrete and Fe = 4ﬁ§ HYSD bars. Compute the ultimate shear strength of the support
section. p (06 Marks)

OR

What do you :mean by doubly reinforced beam? Explain the necessity of providing doubly
reinforced beam. (06 Marks) 80
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A tee beam has the following cross sectional details - -
Effect?’ve width of flange = 2000mm, Thickness of flange = 150mm, width of rib = 300mm,
Effective depth = 1000mm, calculate the limiting_or balanced moment capacity of the

section and area of tension reinforcement M20 and F e415. (10 Marks)
Explain shear failure of RC members. P N (04 Marks)
Module-3"

Design a reinforced concrete beam of the rectahgular section using the following data,
effective span = Sm, width of beam = 250mm, overall depth'= 500mm, service load
(DL + LL) = 40kN/m, Effective cover = 50mm -

Materials: M-20 Grade concrete, __E_e"éf#-l 5 HYSD bars. (20 Marks)

Design a L beam for an office floor to suit the following data,
Clear span = 8m, Thickness of flange = 150mm, Live load = 4kN/m’, Spacing bars = 3m,
fa = 20N/mm?’, f, = 415N/mm® L beams are monelithic with RC columns, width of column

= 300m. %, (20 Marks)

Module-4
Design a two way slab for an office floor of size 3.5m x 4.5m with discontinuous and simply
supported edges on all the sides with corners prevented from lifting and supporting a service
live load of 4kN/m’. Adopt M-20 grade concrete and Fe415 HYSD bars. (20 Marks)

: \ OR

Design one of the flights of a dog-legged stairs spanning between landing beams using the
following data, Number of steps = 10, Tread = 300mm, Rise = [50mm width of landing
beams = 300mm, Use M3 grade concrete, and Fe'= 415 HYSD bats (f, = 415N/mm?),
¢ (20 Marks)

k. Module-5 5
Design the reinforcement in a circular column of diameter300mm to support a service axial
load of 800kN. The column has an unsupported length of 3m and braced against side way.
Column is reinforce with helical ties adopt My Grade concrete Fe-415 HYSD bars.

i . 370 e TN (10 Marks)
Design the reinforcements in a short column 400 % 400 mm at the comer of a multistoried

building to support an axial factored load of1500kN, together with biaxial moments of

50kN-m acting in perpendicular planes. AdoptM-20 grade concrete and Fe-415 HYSD bars.

(10 Marks)
Design a reinforced concrete footing for a rectangular column of section 300 x 500mm

supporting‘an axial factored load of 1500kN. The safe bearing capacity of the soil at site is
185kN/m~. Aﬂopt M3 Grade concrete and Fe -415 HYSD bars. (20 Marks)

% k % ok &

20f2
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Basic Geotechnical Engineering

Time: 3 hrs. : ~ Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. Missing data, if any, may be suitably assumed.

Module-1
With the help of three phase diagram, define the terms : degree of saturation, water content,
voids ratio and specific gravity of soil. Establish the phase relation among them. (10 Marks)
State Stoke’s law. Enlist the limitations of the same as applied to soil particle analysis.

_ (06 Marks)
A soil sample having bulk unit weight of 16kN/m’ has a water content of 25%. The specific

gravity of soil particles is 2.7. Determine :
1) Dry unit weight

1) Voids ratio

111) Porosity

1v) Degree of saturation. _ (04 Marks)
OR
With a neat sketch, explain plasticity chart and its use in classification of fine grained soils.
(06 Marks)

Following are the results of liquid limit test on a clay sample having plastic limit of 20%.
Plot the flow-curve and obtain :

1) Liquid limit

i1) Flow index

111) Consistency index,

If natural water content of soil is 18%.

Numberofblows . | 12 | 18 [ 22| 34
Water content (%) 56 | 52 | 50| 45

(08 Marks)

With a neat sketch, explain the particle size distribution characteristic of : well graded,

poorly graded and gap graded soils. (06 Marks)
Module-2

List the clay minerals and explain any two with their structures. (08 Marks)

Briefly explain the following :

i) Dispersed and flocculated structure

i1) Diffused double layer theory

i) Base — exchange phenomenon. (12 Marks)

1of3

82



op

18CV54

OR
Distinguish between standard and modified proctor compaction test. (06 Marks)
Briefly discuss the factors affecting compaction. (06 Marks)

The following data refers to standard proctor compaction test on a soil. Plot the compaction

curve and determine MDD and corresponding DMC. Mark zero air voids line. Assume
G=27.

Water content (%) - 95 ' 1| 12 { 14 ‘16} 18 | 195
Bulk unit weight (kN/m’) |' 18 {19 19.6 { 20.5 [ 21 ‘20.5{ 20
(08 Marks)
Module-3
State Darcy’s law and its limitations as applied to flow through soils. (06 Marks)
Derive an expression for coefficient of permeability by variable head test. (06 Marks)

A clay sample is 80mm in diameter and 100mm in height. The permeability of the sample is
estimated to be 10 x 10 mm/sec. If, in the test, the head in a standing pipe falls from
240mm to 120mm in 3 minutes, determine the diameter of standing pipe used in the test.

(08 Marks)

OR
Derive an expression for effective stress for a saturated soil and hence define total stress,
effective stress and neutral pressure. (06 Marks)
What are flow nets? List its characteristics and uses. (06 Marks)

Sub soil at a site consists of 3m thick dry sand (G =2.67, ¢ = 0.85) which is under lain by a
3.5m thick clay stratum (G = 2.72, 0 = 28%) followed by rock. The ground water table is
located at a depth of 1.5m below ground surface. The sand layer is saturated by capillary rise
0f0.42m above water-table. Plot the distribution of total, neutral and effective stress.

: (08 Marks)

: Module-4

List the assumptions of Mohr-coulomb shear strength theory. Express shear strength
equation for soils with all its notations. (06 Marks)
Enlist drainage conditions that can be simulated in triaxial test and how these simulates field
problems. - (06 Marks)
The direct shear test conducted on a soil specimen gave the following results at failure.
Draw Mohr’s envelope and determine shear parameters. For the test result on first specimen,
determine orientation of prineipal planes and magnitude of principal stresses.

Test number 1 2 3
Normal stress (kN/m%) | 100 150 200
_Shear stress (kN/m”) 50 70 90

(08 Marks)

20f3
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OR
Derive the relationship between principle stress at failure and shear parameter C and ¢.
' (06 Marks)
Briefly enlist the merits and demerits of ‘Direct shear test’. (06 Marks)

A particular soil failed under a major principal stress of 288kN/m’ with corresponding minor
principal stress of 100kN.m’ If for the same soil, the minor prineipal stress had been

200kN/m’, determine graphically, what is the major principal stress at failure would have
been if :

o=0and i)C=0 iii)C=12kN/m’. (08 Marks)
Module-5

Briefly explain spring analogy to explain principle of consolidation. (06 Marks)

List the assumptions of Terzaghi’s one dimensional consolidation theory. (06 Marks)

During an Oedometer test, the voids ratio of eh sample decreased from 0.85 to 0.73 as the
pressure increased from 1 to 2 kg/em?’. If the coefficient of permeability of the soil is
3.3 x 107 em/s, determine coefficient of volume change and coefficient of consolidation of

soil. (08 Marks)

OR
Explain with neat sketch, Casagrande’s method of determining pre conselidation pressure.

(06 Marks)
Discuss the principle and procedure of determining coefficient of consolidation by square

root time fitting method. (06 Marks)
In a laboratory test on the consolidation of clay sample of 20mm thick under double
drainage, the time required for 50% consolidation was 30 minutes. Calculate coefficient of
consolidation. Also, calculate the time required for 90% consolidation of the same clay in
the field having 2m thick clay stratum and with drains on efface only. Take
Ty, =0.196 and T,% =(.848. (08 Marks)

d ok %ok ok
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Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Municipal Waste Water Engineering
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosin g ONE full question from each module.

Module-1

1 a. Explain the need for sanitation and factors affecting dry weather flow. (08 Marks)
b. The drainage area of one section of a town is 20 hectares. The classification of the surface of

this area is as follows:

% of total surface area Type of surface Runoft Coefficient |
23% Hard Pavement 0.85
25% Roof Surface 0.80
[5% Unpaved Streets 0.30
25% Gardens and lawns 0.15
10% Wooded Area 0.10

If the time of concentration for the area is 30 minutes, find the maximum runoff. Use the
following formula for intensity of rainfall

500
R;= : (12 Marks)
t+60
OR
Explain (i) Lamp Manhole (11) Catch Basin (08 Marks)

A certain city has a population of 50,000 residing an area of 40 hectares. Find the design
discharge for the sewer line, with the following data; :

(1) Demand =200 LPCD

(i1) Avg tempermeability coefficient for entire area = (.3

(i11) Time of concentration = 50 minutes

The sewer line is to be designed for a flow equivalent to the wet weather flow (W.W.F) plus
twice the Dry Weather Flow (D.W.F). Use US. Ministry of Health formula, Assume that

75% of water supply reaches in sewer as wastewater. (12 Marks)
! Module-2
Explain self cleaning and non-scouring velocity. (08 Marks)

A stone-ware sewer, 30 cm in diameter is laid at a gradient of | in 100. Using N=0.013 in

Manning’s formula, calculate the velocity discharge and Chey’s coefficient when the sewer
is running full. (12 Marks)

OR
With a neat sketch, explain crown corrosion of sewer. (08 Marks)

Find the minimum velocity and gradient required to transport coarse sand through a sewer of

B(characteristics of solids) = 0.06 and f= 0.02 (Darcy friction factor). Assume the sewer to
run half full. Take N = 0.012. (12 Marks)
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Module-3
Explain screening unit of treatment process with neat sketch.

18CVS5S

(08 Marks)

A stream saturated with DO, has a flow of 1.2m%s, BOD of 4 mg/L and rate constant of
0.3 per day. It receives an effluent discharge 0f0.25 m’/s having BOD 20 mg/L, DO 5mg/L
and rate constant 0.13 per day. The average velocity of flow of the stream is 0.18 m/s.
Calculate the DO deficit at point 20 km and 40 km downstream. Assume that the temp is
20°C throughout and BOD is measured at 5 days. Take saturation DO at 20°C as 9.17 mg/L.

OR
With a neat sketch explain Oxygen Sag Curve.

(12 Marks)

(08 Marks)

A town discharges 80 cumecs of sewage into 9 stream having a rate of flow of 1200 m’/s
during lean days, at a 5 day BOD of sewage at a given temp is 250 mg/L. Find the amount of
critical DO deficit and its location in the downstream portion of the stream. Assume
deoxygeneration co-efficient K as 0.1 and co-efficient of self purification (f.) as 3.5. Assume

saturation DO at given temperature as 9.2 mg/L.

Module-4
With a neat sketch explain activated sludge process.
Define the following terms :

a) HRT b) Volumetric BOD loading
¢) F/m ratio d) SRT (Solids retention time)
OR

With a neat sketch explain working principle of Trickling filter.

With a neat sketch explain working principle of waste stabilization pond.

Module-5
Explain Nitrification and Denitrification process.
Explain (i) Advanced Oxidation Process (i1) Electro-coagulation.

OR
Explain (i) Soak pit (i1) Septic tank
Explain (1) Eco-toilet  (ii) Two pit latrines.

% ok ROE K

20f2

(12 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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USN

Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Highway Engineering

Time: 3 hrs. : N " Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questwn from each module.

Module-1 _

What are the reuommendatlons of Jayakar commlttee and how are they implemented?
(08 Marks)
List out different rg;_ﬁg__!es of transportation and compare among them. (08 Marks)
Discuss the Socio— Economic impact of improving transport infrastructures? (04 Marks)
OR

Discuss the dlfferent types of roads-and classification of roads in detail. (08 Marks)
Explain all types of road patterns in- (ietail with neat skefchss (12 Marks)

Module-2
Explain two lane width of | pavement with neat sketch mention the IRC rcoommendanons for
the same for various classes of roads. ) (08 Marks)

Calculate the minimum sight distance required to avoid head on collision of two cars
approaching from opposite direction at 90 and 60kmph. Assume a reaction time of 2.5secs,
co-efficient of friction of 0.7 and a break efficiency of 50 percent in both cases. (08 Marks)
Define stopping sight distance and overtaking signt distance. (04 Marks)

OR
The radius of horizontal curve (cucular) 1s 100111 the design speed is 50kmph and the design
co-efficient of laterial friction is 0.15 :

/i) Calculate the super -elevation required

ii) Calculate the co-efficient of fr:ctlon if no super elevation is provided. (08 Marks)
Write note on ; ¥

i)  Widening of pavement

ii) Radius of horizontal curve

iii) Method of introducing extra widening in field

iv) Objects of providing transition curves. (12 Marks)
Module-3
List out the demrabie properties of soil used as a highway material. (04 Marks)
Explain California Bearing Ratio (CBR) Test with all necessary sketches and formulas.
(12 Marks)

What are the various soil classifications systems used in field of highway engineering?
(04 Marks)
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OR
Differentiate between Bitumen and Tar. (04 Marks)
Explain different components and functions of flexible pavement and Rigid pavements.
& (08 Marks)
Explain the concept of ESWL with the help of heat sketch. (08 Marks)
Module—4 '
Explain step-by-step procedure for construction of WMM base course with specifications.
(10 Marks)
Explain step-by-step procedupe for construction of Bntummous Macadam Base Course.
: (10 Marks)
_ OR
Write anoteon ;- A
i) Quality control checks of GSB
ii) Dense Bituminous macadam
iii) Quality:control during constructmn of C.C. Pavements
iv) Different types of C.C. Pavement. - (12 Marks)
Explain step-by-step procedure for construction of Dry Lean Concrete (DLC) of a rigid
pavement by mentioning quality control requirements. (08 Marks)
Module-5 4
List out the requirements and importance of hlghway drainage.. (08 Marks)
Explain smphﬁed steps for the design. of lnngfcudmal road dram (12 Marks)
Explain the% various componeﬁts of quantifiable and non-quantifiable benefits to the road
users dueto highway development projects. (08 Marks)
Calcuiate the annual cost of' si:netch of hlghway from the following particulars :
Item = | Totalcostin iakhs Estimated life years | Rate of interest
Land L % | 350 - 100 6%
Earthwork . 40.0 40 8%
Brides and Culverts . — -
Drainage 50.0 60 8%
Pavement 100.0 15 10%
Trffic signs andp b 59 05 10%
road appetence .

The average cost of maintenance of road is Rs.1.5 lakhs per year. (12 Marks)

% % %k % ok
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Fi"fth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Hydrology and Water Resources Engineering

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, ch'oo;fﬁg ONE full question\ﬁ;in each module.

1 a Explain Hydrology — an Intcrdlscapimary Sc:1ence What “are -the practical application of
hydrology? (10 Marks)
b. The analysis of a storm yleldeé the following :

Isohyet Interval (mm) [ 70-80 | 80-90 | 90-100. 100-110 ] 110-120 | 120-130

E

=

E
1= Area (km)’ W] 10 | 85 | 113%] 98 136 67
<z Calculate the average, depth of rainfall k4 (05 Marks)
e F o
fﬂ " c. Explain Double Mass curve technique to test consistency of data. (05 Marks)
= o !
2 ':” 2 a. With a neat sketch, explain Horton’s Q_palftative representation of Hydrologic cycle. List the
S g different forms of precipitation. (08 Marks)
Sz b. The average rainfall in cm at four existing rain gauge smtwns in a basin are 105, 79, 70 and
2 £ 66. If the average depth of rainfall over basin is to be estimated with 10% error, determine
Tg g the additional number of rain gauge required. Ty, _ (07 Marks)
g g; c. Explain with a neat Sketch Syphon type recordmg Ram gauge. ' (05 Marks)
8= s
g8 Moditle-2 5
z < 3 a. What are the factors aﬁectmg Evaporation rate? Explain briefly.. (08 Marks)
£ %; . What are the components of unit hydrograph? Write a note on its applications. (06 Marks)
%‘ ; ¢. Define Unit hydrograph and what are assumptions made the unit hydrograph. (06 Marks)
2= _ . OR %
] £ 4 a Whatarethe factors affecting the Runoff and explain details. (08 Marks)
§ E b.  What are the limitations of Unit hydrograph theory? (06 Marks)
22 c. Following are the ordm&te of a 3 hours unit hydrograph derive the plot the 3 hours flood
5 2 -+ hydrograph due to an excess rainfall of 4:5.¢ms. (06 Marks)
f:nfn ' Tlme(Hours) 0| 3 "6 ] 9 [12] 1518 | 21 | 24
kg 3-HrisUHGm'/sec | 0[1.5[4.5(8.6]12[94]46[23[08
EE ‘Module-3
= i 5 a. Define lmgatnon What is the necessity of Irrigation? (06 Marks)
,'g b. Explain the surface nrzgatwn ‘methods of water application to the crops. (08 Marks)
Z c. Compare Flow irrigationand Lift irrigation. (06 Marks)
: OR
= 6 a. Define Duty, Delta and Base period and establish a relationship between them. (08 Marks)

b. What are factors affecting duty? What are the methods to improve the duty? (06 Marks)
c¢. Explain the following terms : i) Application efficiency i) Conveyance efficiency
i) Frequency of irrigation. (06 Marks) 89
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Module-4 .
With neat sketch, explain the types of cannel alignment, (10 Marks)
List the various factor to be considered in selecting a site for a reservoir. (10 Marks)
OrR
Explain Mars curve method to determine the storage capacity of Reservoir. (12 Marks)
What are the advantages of Lacey’s theory,compared to Kennedy’s theory? (08 Marks)
p Module-5
Which Indian rivers cause the most floods in India? (10 Marks)

Explain the importance of water harvesting and conservation along with basic principles

involved in process. (10 Marks)
o VS OR gy
. W £
What are the steps taken to control drought? (10 Marks)
Define the term “Rain Water Harvesting”. Elaborate Rural technological system being
adopted for watér.conservation. (10 Marks)

U x e

I nfD
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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USN
Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Transportation Engineering
Time: 3 hrs. o, Max. Marks: 100
Note: Answer any FIVE full questions, ciit:ibsihg ONE full question fmm each module.
M.@_M '
1 a. Explain the importance of transportatlon Write the advantage% and disadvantages of
different modes of tranqportatlen Y (10 Marks)
b. Explain interpretation of plannmg survey. Briefly explain Vmon 2021. (10 Marks)
: OR )
2 a. Explain Engineering S‘m'veys (10 Marks)
b. Explain bricﬂy varmug stages of work in new hxghw ay project. (10 Marks)
: Moduie-z
3 a A state thhWay passing through a rolizng terrain has a horizontal curve of radius equal to
ruling minimum radius. Design all geometnc features of horizontal curve, assuming suitable
data. (12 Marks)
b.  With a neat sketch briefly expiam about camber and wu:it_h‘ of carriage way. (08 Marks)
4 a. Find safe overtaking 51ght ‘distance for deswn *:peed 96 kmph, acceleratlon of overtaking
vehicle 1.92 kmph/sec, draw neat sketch of overtakmg zone (minimum). (10 Marks)
b.  Write the difference between flexible pavement and rigid pavement. (10 Marks)
% ) T\/fm:lule—3
5 a. Explainthe pmpemes of ag,;:,legatef, and tests to be conducted on aggregates. (10 Marks)
b. CBR tests were conducted on two specimens of a soil. Determine CBR value of the soil, if
100 dlvxsmns of load dial rcpresents 190kg load in the calibration chart of the proving ring.
p t i of | Load dial reading, divisions
ened ior JOL PHINEET, Specimen 1 | Specimen 2
0 0
: 8 0.5
 AMEAL 1.0 15 |35
e 1.5 %y, 5 23 2.5
j-Egsr| . J 240, 29 6.0
| g{;g?-’ 091 2 34 13
fom > s My 3.0 37 20
S > ¢ @ /9,940 43 30
WZEEol W 5.0 48 38
211 75 57 50
s 10.0 63 58
> 7| 12.5 67 63
e ¢ - (10 Marks)
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OR i,
Explain the design elements of highway embankment. .~ (10 Marks)
Explain in brief the specification of material and construction steps of WMM layer.
(10 Marks)
Module-4
With a neat sketch, explain the procedure for d631gn of filter material in highway drainage.
(10 Marks)
Explain in brief three methods of econ(}m;g. evaluatlon of hu‘rhway pm}ects (10 Marks)
- OR
Explain in briefly highway user beneﬂts and Vehicle Operaﬁon Cost (VOOQ). (10 Marks)
Write note on BOT and BOOT % (10 Marks)
: Module-5
Explain about traffic regulation and controls. (10 Marks)

Define the term “Runway Orientation”. Explain a‘oaut any one type of wind rose diagram.
& (10 Marks)

OR
Explain briefly funcuom of sleepers and ba«llaqt (10 Marks)
Explain factors affecting selection of sites for an airport. (10 Marks)
': %ok ok ok ok
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248

USN ‘
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Fifth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Design of RC Structural Elements

Time: 3 hrs. y Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full questt(m fmm each module.

1 a
b.
c.

2 a
b.

J a
b.

4 a
b.

5

2. Use of IS-456-2000, Sp-16 is permitted.
3. Assume suitable additional data, if necessary.

 Module-1
Distinguish between workmg.__s"'tréfss and limit state method 0f RCC design. (06 Marks)
Explain balanced, under-reinforced and over-reinforced section with sketches. (06 Marks)
From fundamental, derive expression for the area of stress block 0.36f.x,. (08 Marks)
Explain the factors that affect short and long term deflection. (06 Marks)

A simply suppotted beam of rectangular section 200mm wide by 450mm overall depth is
used over an effective span of 5m. The beam is reinforced with 3 bars of 16mm diameter of
an effective. depth 0f420mm. the beam supports a live load of 10kN/m. Calculate short term
deflection.using M20 concrete and Fe 415 steel. (14 Marks)

Module-2 :
A singly reinforced beam of 250mm wide by 500mm effective depth is reinforced with
4 bars of 22mm diameter. Effective spa of beam.is-6m. Assuming M20 grade concrete and
Fe415 steel, determinethe concentrated load at xmdspan that can be carried by the beam in
addition to its self wezgiﬂ (12 Marks)
A T-beam of depth 450mm has a flange w1dth of 1000mm and depth of 120mm. It is
reinforced with.6 bars of 20mm diameter on tension side with a cover of 30mm. If M20
concrete and Fe415 steel are used, calculated moment of resistance of the beam. Take web
width = 300mm. (08 Marks)

A doubly reinforced beamsection is of 250mm wide and 500mm deep to the center of the
tensile reinforcement. It'is reinforced with 2 bars of 16mm diameter as compression steel at

.an effective cover of 40mm and 4 bars of 25mm diameter as tensile steel. Using M20 grade
- concrete and Fc415 steel calculate the factored moment of resistance. (12 Marks)

Determine the area of tensile reinforcement required for T-beam having following details
Effective flange width = "400mm

Depth of flange = 150mm

Width of weh-— 300mm

Effective depth = 750mm_

Working moment 800kN-m

Type of concrete = M20; Type of steel = Fe415 MYSD bars (08 Marks)
Module-3

Design a cazmlever beam of clear span 3.25m, service load is 15kN-m. Use M20 grade

concrete and fed415 steel. Sketch the reinforcement details. (20 Marks)
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OR &9
List the circumstances under which doubly reinforced beams are recommended. (04 Marks)
A RC beam in supported on two walls of 500mm thick, spaced at a clear distance of 6m, The
beam carries a super imposed load of 30kN/m. Use M20 grade concrete and Fed15 steel
Design the beam for flexure and shear. Sketch thc_r_einforcement detail. (16 Marks)

Module-4
The slab of a residential building of size 4.3m™ 6m is simply supported an all four sides on
230mm walls. Assuming an imposed load of 2kNr’m3, and load due to finishes of l.Okaml,
design the floor slab. Use M25 concrete and Fe 415 steel. Assume mild exposure. Sketch the
reinforcement details. : (20 Marks)

o W OR
Design one of the flights of'a dog-legged staircase for an_:of'ﬁcc building, given the following
data : 1
Height between floor = 3.2m, Riser = 160mm, Tread = 270mm, Width of flight = loading
width = 1.25m, Live load = 5kN/m’, finishes load = 0.6kN/m’. Assume the stairs to be
supported on 230mm thick masonry walls at the outer edges of the landing, parallel to the
risers. Use M20 concrete and Fe 415 steel. Assume mild exposure conditions. Sketch the

reinforcement details. (20 Marks)
R Module-5 |

What is the note of transverse reinforcement in columns? What are the codal provisions to

design the transverse reinforcement? : (05 Marks)

Design a short reinforced concrete column of rectangular section to carry an ultimate load of
600kN and ultimate moment of 100kN-m, acting about an exist bisecting the depth of the
column. Assume the effective length of column is 4.5m. Width of the supported beam in
300mm. Use M20 concrete and Fe415 steel. provide equal steel on both tension and
compression sides. Sketch reinforcement detail. & (15 Marks)

Design an isolated footing for a square column of size 400mm x 400mm, supporting a
service load of 2200kN. Assume SBC of soil as 250 kN/m" at a depth of 1.5m below the
ground:: Use M20 concrete and Fe 415 steel for the footing. Sketch the reinforcement details.

: s | ' (20 Marks)

% %K K
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. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN | 21CV54
Fifth Semester B.E. Degree Examlnaﬁbn Dec.2023/Jan.2024
Geotechnical Engmeermg
Time: 3 hrs. ¥ éx. Marks: 100
Note: Answer any FIVE full quemons, ehaosmg ONE full quesrmn from each module.
Module~l
1 a. With the help of 3-phase d1agram, expiam _
(i) Void ratio (i) Porosity’  (iii) Air content  (iv) Degree of saturation (10 Marks)
b. With usual notations, derive the relation Y, - (1-n)GY, (10 Marks)
h WG 1
Ry OR "
2 a. Explain the following: :
(1) Liquid limit (ii) Shrinkage limit (ii1) Plastic limit
(iv) Activity of clay (v) Relative density (10 Marks)
b. Classify following soils as per IS classification: L
Soil | % passing 4.75 mm | % passing 75 micron | C,.| €. W
A 98 g 02 6,74 L=22
B 100 | 100 Wi =400,
! (10 Marks)
Module-2 &
3 a. Define permeability and explain factors‘affecting permeability. (10 Marks)
b. The discharge of water collected from a constant head permeameter in a period of
15 minutes is 400 ml. The internal diameter of permeameter 18 6cm and measured difference
in heads between the two gauging points 15 cm. -apart is 40. Calculate the coefficient of
penneabﬂrry If the dry weight of 15 cm long sampTe 1s 7N and specific gravity of the solids
is 2.65. Calculate seepage velocity. (10 Marks)
4 a Explam effective z:i:resq and total stress concept (08 Marks)
b. Write a note on quu;k sand phenomena. (06 Marks)
c. Explain impact.ofeffective stress in construction of structures. (06 Marks)
Module-3
5 a. Discuss the factors affecting compaction of soils. (05 Marks)
b. Write difference between standard and modified proctor’s compaction. (03 Marks)
¢. The following are the results of compaction test:
Water content (%) | 8 11.5 | 145 | 175 | 195 | 21.5
Mass of wet soil (gm) | 1700 | 1900 | 2000 | 1980 | 1950 | 1920
If volume of mould used was 950 cc and specific gravity was 2.65:
(i) Draw dry density versus water content curve, find OMC and MDD.
(12 Marks)

(i) Plot 100% saturation line

1 of2
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OR
Write assumptions and Terzaghi’s one dimensional consolidation theory. (06 Marks)
With neat sketch, explain how pre-consolidation pressure is determined by Casagrande’s
method. (06 Marks)
A soil sample of 20 mm thick take 20 minutes_to reach 20% consolidation. Find the time
taken for a clay layer 6m thick to reach 40% consolidation. Assume double drainage in both
cases. (08 Marks)
“Module-4 ;
Explain Mohr’s Coulomb’s theory.asapplied to soil stren gthe, (06 Marks)
Write note on total and effective shear strength, (06 Marks)
A specimen of clean dry, cohesionless sand is tested in shear box and soil is failed at shear
stress of 40 kN/m? when the fiormal load on the specimen was 50 kN/m’. Determine:
(i)  Angle of shearing resistance L3
(ii)  The principal stresses during the failure (08 Marks)
N OR
List the factors affecting shear strength ofsoils. (04 Marks)
Explain Thixotrophy and sensitivity. (06 Marks)
Two identical soil specimens were tested in triaxial apparatus. The first specimen failed at a
deviator, stress of 770 kN/m’. Whetthe cell pressure was 200 kN/m’. Second specimen
failed at deviator stress of 1370 KN/m” under pressure of 400 kN/m’. Determine the value of
cohesion and angle of internal friction analytically. If soil is tested in a direct shear apparatus
with normal stress of 600 kN/m”. Estimate shear stress at failure. (10 Marks)
‘ Module-5
Explain modes of shear failure. (06 Marks)
Discuss effect of ‘water table on bearin g capacity with neat sketch. (06 Marks)
Compute the SB:@'??pf continuous foo_tfng._-ﬁat 1.8 m wide and locate at depth of 1.2 m below
ground level in soil. Unit weight i$,20 KN/m" and cohesion 20 kN/m? and internal friction
20°. Assume F.S. = 2.5, When:is the permissible load per meter run of footing? Given
Ne= 17, Ng=T4, N, =5 g W Yoy ? (08 Marks)
What are the different t?p%ﬁ?ofsettlements offooting? Explain. (06 Marks)
;;g@ﬁé&ﬁhe differential 3ngi?__5r6tai settlement. “» (04 Marks)
A soft normally consolidated clay layer is 18 m thick. The natural water content is 45%. The

saturated unit weight is 18 kN/m’. he grain specific gravity is 2.7 and liquid limit is 63%.
The vertical stress increment at the center of layer due to foundation load is 9 kN/m". The
ground watex table is at the surface of the clay layer. Determine the settlement of foundation.

(10 Marks)
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21CIVSs7
In an Ecosyste, the energy flow is always
a) Always unidirectional
b) Always bidirectional
¢) In any direction
d) Always down directional
Which of the following is considered as an alterq@tg;tﬁw?i
a) CNG b) Kerosene c)Coal d) Petrol
Nuclear power plant in Karnataka is located at .
a) Bhadravati b) Sandur 4. ¢) Raichur d) Kaiga
Biodiversity is a measure of variatio -__ﬁ'zaf[_thé level
a) Genetic b) Species - ¢) Ecosystem d) All of these
World Environment Day is ge-lgi‘f‘)raied on 1
a) 5" May b) 5" June c) 18" June d) 16" August
Mining means - |
a) To conserve minerals* b) To check pollution
¢) To extract minerals.and ores d) None of these
Direct convetsion of solar energy is attamedby
a) Solar Photo volcanic system '
b) Solar diesel hybrid system
¢) Solar thermal system
d) Solar air heater
What % of its geographicalarea of a country bhou}d be under forest-cover
a) 23% "b)43% - €)13% d) 33%
Hazardous Waste Management Act was éﬁaé_tgd in India in the year
a) 1988 A% b) 1989 W o= C) 1990 £ o d) 1991 |
Which of these following elements is the case of e-waste? |
a) Cadlnitq_n, b) quy}%iym ¢) Lead. d) All of these

Remote sensing techniquqs_v:m&ﬁe use of the prgpér'ties of emitted, reflected or
diffracted by the sensed objeets :
a) Electric waves #

‘ b) Sound waves

. ¢) Electromagnetic waves "% d) Wind waves

19

20

21

22

The altitudina?i__,dis;t'aﬁce ofa geostationary satellite from the earth is about

a) 26,000km " b) 30,000km ¢) 36,000km d) 44,000km
Montreal prot'dcol is related to the

a) Food security B b) Global warming

¢) Sustainable deveiopn"iepf d) Ozone layer depletion

Disaster management includes
a) Mitigation 1" b) Reconstruction ¢) Rehabilitation  d) All of these

What is the health effects of fluoride in drinking waster 97
a) Arthritis - b) Diarrhea ¢) Anemia d) All of these
Ver-C -2 of 4
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33

34

35

36

21CIVsS7

What is the permissible range of pH for drinking water as per Indian standards

a)6-9 b) 6 8.5 €)6.5-85 =, d)65-75
The infiltration of water into the subsurface is the é, ’

a) Influent b) Effluent c) Dlscharge d) Recharge
Environmental (Protection Act) was enacted in the year -

a) 1986 b) 1992 _C}'.-.l_9_84 d) 1974
What is the full form of NGO .Y

a) Non-Governmental Organization
b) Non-Governance Organizations
¢) No- Governance Organizations
d) Null — Governmental organizations-

P . '..::. -
The primary cause of acid ramg ound the world is

a) CFC ¢gCco " d) O;

Bhopal Gas Tragedy caus’etl';due to leakage of .-
a) Methyl ISO Cyanatﬁ MIC) b) Sulphur dioxide

¢) Mustered gas d) Methane

Deforestation ca

a) Increase the rainfall .. b) Increase soil fertility

c) Intmduce silt in the river d) None of these

The woré En\ ironment is derwcd’ffr(}m

a) Greek b) French.- c) Spa Lsh d) English

GIS uses the information from whzch of the follewmg soutces
a) Non-Spatial Information. System :

b) Spatial Information System

¢) Global Information System

d) Position Inforﬁ‘i&ti{sn System

EIA can be expanded as e g et
a) Environment and Industrial Au . 4 aLbE ASQSW‘ f;ﬁg
b) Environmental and Impact.Activities Ao Vil VACHANA PITA

BR. P G RALAKATTE

¢) Environmental Impact Assessment
d) Environmental lmpact A(.tmty

ISO 14000 standard§___dea¥s with e
a) Pollution manag;:rfiéﬁt " b) Risk management
c) Enwronmcntal management d) None of these

Which of the foﬂowmg 1ep1esents lndla in ISO
a) PFRDA b) FSSAI ¢) BIS d) BCCI

Which of the followmg is h&ymsz high population density
a) India b)ﬁChma ¢) USA d) Western Europe

Environment educatlon 1s targeted to
a) General pubha' ;

b) Professional social groups

¢) Technical and Scientists

d) All of the above

Ver-C —3 of 4
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‘ _ 21CIVS7
Discharge of municipal waste cause
a) Depletion of dissolved oxygen
b) Destroy aquatic life
¢) Impair biological activity
d) All of the above
is are referred to a Earth’s lungs ¥
a) Forests b) Carbon cycle :&___g}iW_ater sources  d) Miner
Solid waste is best managed through | .
a) Incineration b) Open dumping, "¢) Sanitary landfill d) Compostmg
Love canal tragedy is attributed to - :
a) Soil pollution b) Hazardous waste c) Air pollution d) None of these
The main cause of damage to- Taj Mahal is ' |
a) Water pollution b) Sml pollution ¢) Acid rain d) Fog
Reducing the amount of ﬁzture climate change is eaﬁed
a) Mitigation ~_b) Geo-engineering c) Adaptation d) None of these
Ozone layer is at a héight of abovethe Earth’s surface
a) 19 to 48m ' b) 19 to 480m “¢) 19 to 48km d) 190 to 480km

Which mmlstry is mainly responsible for research and development in renewable energy
sources such as wind, power small hydro, biogas and solar power

a) Human Resource Dev elopment. e

b) Agriculture and Famous welfare "
¢) Ministry of new and Renewable energy
d) Health and Family w«elfagre

The OTEC is an energy technology that cony, efts

a) Energy in largefides of ocean to generate’ GIELtrlCIty

b) Energy in ocean waves to generate electricity

c¢) Energy in ocean due to thermal gradient to generate electricity
d) Encrﬁy in the fast movm;: ocean currents to <renerateoeleqr1c1t}

Ina Ldke, phytoplankton gmwm abundance in
a) Littoral zone b) lenetw zone ¢) Profundal zone d) Benthic region

The prescribed limits of noise in reszdenﬁ?ﬂ:‘i?fea during day is

a) 55dB "4 b)45dB , ¢) 60dB d) 50dB
The maximumallowable concentra:tlon of fluorides in drinking water
a) 3mg/L 7Y b) 2mg/L ¢) 2.5mg/L d) 1.5mg/L
The color code of plastic bag for disposing microbial laboratory culture waste
a) Red byBlack ¢) Blue d) White
The hazardous pollutant released from batteries is
a) Arsenic e B, b) Cobalt ¢) Barium d) Cadmium
* Kk ok %
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Sixth Semester B.E. Degree Examinatigﬁ'; Dec.2023/Jan.2024
Applied Geotechnica.l Engineering

Time: 3 hrs. ; Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE Jull question ﬁ‘am each module.

o e

“Explain the terms:

2. IS 6403 is permitted.

Module-1 %,
What are geophysical methods? Fxplain seismic refraction. method with neat sketch.
! (08 Marks)
Discuss the necessity of subsoil exploration. Mention the stages involved in it. (06 Marks)

Determine the area ratio for the following details and state type of sampler. Outer diameter

of cutting edge is 80mm, wall thickness is L.7mm; Comment on the result. (06 Marks)
OR

What is a bore hole log? List the information recorded in it. (05 Marks)

What is stabilization of bore holes? Explain any two methods, (08 Marks)

interval as follows: h, — 0.63m, ', = 0.57m and h; = 0.5 m (07 Marks)
_ Module-2 _

What is Newmark’s influence chart and also describe construction.proéédure for Newmark’s

influence chart. : b, ' (08 Marks)

Explain the following:

1) Primary consolidation settlement. .

i) Secondary consolidation settlement. ), (04 Marks)
A concentrated load of 3000kN acts on the surface of a homogeneous soil mass of large
extent. Find the stress intensity at a depth of 10m:

1) Direetly under the load. b ¥

i)  Ata horizontal distance 7.5m

Use Boussinesq’s equations. (08 Marks)

OR

1) Contact pressure

i) Uniform settlement

i) Differential settlement

V) Angular distortion. (08 Marks)
Explain methods to reduce settlement in build ings. (06 Marks)

300kN/m* at a 3m depth. Determine the immediate settlement under the centre of the

foundation. Take Eg = 58MN/m". 1 =04, y=20kN/m’ and influence factor = 1.0 (flexible
footing at the centre). (06 Marks)
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Module-3
List and enumerate types of failures in finite slopes.
Explain the causes for slope failure. (05 Marks)
A retaining wall with a smooth vertical back is 6m high and retains cohesionless soil with a
bulk unit weight of 18kN/m® and ¢ = 30°. The top of the soil is level with the to op of the wall
horizontal. If the soil surface carries a uniformly distributed load of SkN/m’. Determine
using Rankine’s theory, the total active earth thrust and draw the active earth pressure

distribution diagram. (08 Marks)
OR

Explain Swedish circle method of slicesof stability analysis for slopes. (07 Marks)

Define with neat sketches at rest, active and passive earth pressure (07 Marks)

An embankment is to be constructed with C = 30kN/m?, 6 = 20°, y = 18kN/m’, factor of

safety = 2 and height is 10m. Estimatu the required side slope using Taylor’s stability
number.

Slope angle [0 | 75 1760 [ 45 ] 30 [ 20 [10
Sn . |.0.182 | 0.134 0.097 | 0.062 | 0.025 | 0.005 | 0

(06 Marks)

. Module-4
List the advantages and disadvantages of standard penetration test. (04 Marks)
Explain shallow foundation and its types with a neat sketch. (08 Marks)

A square foundation is 1.5m x 1.5m in plan corresponding to the friction angle of soil
supporting foundation N, Ny and N, are respectively 17.7, 7.4 and 5.0 and ¢ = 15.5kN/m”.
The unit weight of soil is 17. 8kN/m’. Determine the allowable gross load on the foundation
with-factor of safety 4. The depth.of foundation is Im and general shear failure occur in soil.

(08 Marks)
OR
List the factors affecting bearing capacity of soil in both cohesive and cohesionless soils.
(06 Marks)
Define the following: i) General failure 1) Local shear failure = 1ii) Punching failure.
: (06 Marks)

A 2m x 2m footing'is located at a depth of 1.5m from ground surface in sand. The shear
parameters are C.= 0 and ¢ = 36°. Determine ultimate bearing capacity of soil if

i)  Water table is well below the foundation level.

ii)  Water table is at base of footing.

iii) Water table is at the ground surface unit wezght of soil above water table = 18kN/m’

and saturated soil is ZOkN/m Take N. = 50.5, Ng=37.7, N, = 48.0. (08 Marks)

: Module-5
. ‘What is negative skin friction? Under what situation it occurs. (05 Marks)
Explain classification of piles based on function and based on materials. (08 Marks)

A concrete pile 300mm diameter'is driven into a homogeneous consolidated clay deposit
Cy = 40kN/m” and o = 0.7. If the embedded length is 10m, calculate the safe load. Take

factor a safety = 2.5. (07 Marks)
| OR

Explain the determination of single loaded pile capacity for cohesive soil as per IS code by

static formula. ’ (07 Marks)

Write a short note on settlement of piles. (06 Marks)

A pile is driven.in’ a “uniform clay of large depth. The clay has an unconfined compression
strength of 80kN/m’. The pile is 350mm diameter and 7m long. Determine the safe frictional

resistance of the pile, assuming a factor of safety of 3. Assume the adhesion factor o = 0.7.
(07 Marks)
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for equations written eg, 42+8 = 50, will be treated as malpractice.
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Sixth Semester B.E. Degree Examingtidﬁ, Dec.2023/Jan.2024
Hydrology and Irrigation Engineering

Time: 3 hrs. b ~ Max. Marks: 100

Note: Answer any FIVE full questions, _qhbosing ONE full question from each module.

1 a
b.
C.

2 a
b.

3 a
b.

4 a
b.

5 at
b.

6 a.
b.
C.

Module-1
With a neat sketch, explain the engineering representationof hydrologlcal cycle. (10 Marks)

Explain how c0n51stency of rainfall data is checked using double mass curve technique.
(05 Marks)
Briefly explain: 1) For-m_s_ o.f precipitation 1) R@xqfal-l hyetograph. (05 Marks)

; OR

Define pre(nplzaﬁan list its types and explain with neat sketch how its amount is measured

using Symon’s raingauge. (10 Marks)
A catchmem as SiX rain gauge stat;ons m an year the annual rainfall is recorded as follows:

Station A B C D E F

- Rainfall (mm) |[-82:6] 102.9 | 180.3 | 110.3 | 98.8 | 136.7

For 10% error in the estimation of mean rainfall. Calculate the optimal number of stations in

catchment. (10 Marks)
£ Module—Z 4
What is evaporation? Exp{am the factors af%"eetmg evaporation. (10 Marks)
What are the factors affecting the mf ltration? Explain. with neat sketch double ring
infiltrometer. . W, o’ o | (10 Marks)
- OR
Explain the process of methods of control evaporation from lakes. (10 Marks)
Explain what is evapo- tramptﬁatzon and also factors affecting evapo- transpiration.
. (10 Marks)
: Module-3
) Defme Run-off. Explam factors affecting runoff. (10 Marks)
"Explain with a neat sketch, components of storm hydrograph. (10 Marks)
Explain Rainfall-Runoff correlation analysis. (06 Marks)
Define unit hydrograph. Explain with a neat sketch, the derivation of unit hydrograph. State
its assumption application and limitation. (10 Marks)

Given the ordinates of'a 4-hr unit hydrograph as below, derive the ordinates of a 12-h unit
hydrograph for the same catchment.

Time (hr) 6, ’ 0|4 |8 |12 16|20 [2428(32]36|40 (44
Ordinates of 4h UH (m’/sec) | 0 [ 20 | 80 | 130 | 150 | 130 |90 | 52 {27 | 15|05] O
(04 Marks)
1 of2
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Module-4

Define irrigation. List and explain benefits and ill effects of:u*rlgatlon (08 Marks)

What are duty, delta and base period? Explain factorﬁg,_@‘ctmg duty of water. (08 Marks)

Give relationship between duty, delta and base perlod% (04 Marks)
OR .

What is Irrigation efficiency? Define different efficiencies of irrigation water. (08 Marks)

The gross command area was an irriga‘fian project 1s 1.5 lakh-ha where 7500 ha are
unculturable. The area of Kharif crop is 60,000 hectares and that of rabi is 40,000 hectares.
The duty of Kharif 1s 3000 hectares/cumec and duty of rabi 4000 hectares/cumec. Find:

i)  The design discharge of canal assuming 10% transmlsszon loss.

i)  Intensity of irrigation for Khant and Rabi. Ay, (12 Marks)
~ Module-5
What is canal? List its types and explain with neat sketch its classification based on
alignment. . (10 Marks)
Explain different storage zones of reservoir w;th neat sketch. (10 Marks)
OR.
Explain hydroiogfcai investigation of reservou planning. List the points to be considered for
selection of site for a reservorir. (10 Marks)

The channel Section is to be demgned for the following data:
Discharge Q = 30 cumecs
Lacy’s silt factor f=1

Side slope = % H:1V

Find also the longitudinal siope. | :. . Ve (10 Marks)

Bk k¥
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN l

Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Ground Improvement Techniques

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b.

2 a
b.

3 a
b.

4 a
b.

5

6 a
b.

2. Write neat and labelled sketches, where ever necessary.

Module-1
Explain briefly the formation process of different types of Rocks and Soils. (10 Marks)
List and explam about the effect of compaction on Soil properties. (10 Marks)
OR
Write a brief descriptive note on any four types of soils found in India. (10 Marks)
List the different types of field compaction procedure and explain any two in brief.
(10 Marks)
Module-2
With the help of neat diagrams, explain :
1) Single stage well point system
i1y Multi stage well point system (10 Marks)
Explain with neat sketch the concept of vertical drains. (10 Marks)
OR
Describe briefly the Electro — Osmosis dewatering method with help of a neat labelled
diagram. (10 Marks)
Write an Explanatory note on Design of dewatering systems taking into consideration the
pipeline. Effect of Dewatering. (10 Marks)
Module-3
Write short notes on: :
a) Sandwich technique
b) Stabilization using chlorides
¢) Stabilization using Lignins
d) Stabilization using hydroxides (20 Marks)
OR

In detail, explain the effect of cement stabilization on the following properties of soils.
1) Permeability
i) Swelling and Shrinkage
u1) Strength and deformation properties (10 Marks)
Write short notes on :
1) Bitumen stabilization

1) Fly ash stabilization (10 Mar%(84

1l of 2
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Module-4
List and explain the effects of grouting on soils. (10 Marks)
Explain briefly about
i) Vibroflotation ii) Stone columns. (10 Marks)
OR
List and explain in detail, the different applications of grouting. (10 Marks)
Briefly explain: i) Heavy tamping . i) Sand compaction piles. (10 Marks)
Module-5

Write short note on :

i) Soil nailing and its applications

i) Micro piles and its applications (10 Marks)
List the different types of Geosynthetics and explain in detail about any two types. (10 Marks)

OR
Explain in detail, about the following properties of Geosynthetics.
i) Geometrical aspects
i) Mechanical properties
iii) Filtration and Fluid transmission
iv) Durability aspects (10 Marks)
Briefly describe the concept of
i) Thermal methods of ground improvement
ii) Gabions and Crib walls. (10 Marks)

EE
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Sixth Semester B.E. Degree Examinatim_‘_l;:ﬁ ec.20£/J an.2024
Traffic Engineering

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chéia_sirig ONE full question from each module.

Module-1
1 a List the different road users characteristics and explain the concept of PIEV theory.
RN (10 Marks)
b. With a flow diagram, explain sustainable approach related to transport planning. (10 Marks)

’ OR _
3 a  Discuss various urban traffic problems in India. List some remedial measures also.

. (10 Marks)

b. A vehicle of mass 1800kg has to accelerate at IM/sec’ from a speed of 12kmph to 22kmph

in the first gear. The gradient is +1.2% and the coefficient of rolling resistance are 0.025.

The frontal area and co-efficient of air resistance are 2.38m” and 0.37 respectively. The
transmission-and rear gear ratio are 2.85:1 and 3.71:1 respectively. The radius and
deformation factor of tyres are 0.35 and 0.945m respectively. Determine the engine horse

power and speed of engine if transmission efficiency is0.88. (10 Marks)

| Module-2. |
3 a  Explain briefly speed and delay study by moving car observer method. List the advantages
of this method. § G (10 Marks)
b. Explain the preventive measure to reduce-accidents. (10 Marks)

. OR :
4 a Mention the various applications of © and D study. Explain road side interview method of
collecting O and D data. o ; (10 Marks)
b. Spot speed studies were carried out on a certain stretch of a road highway and the
consolidated data collected are given below: '

ling of identification, appeal to evaluator and /or equations written eg, 428

Any revea

2.

Speed range Number of vehicles Speed range Number of vehicles

(kmph) - observed (kmph) observed

0to 10 12 : 50 to 60 255

10 to 20 18 60 to 70 119

20 to 30 68 70 to 80 43

30 to 40 89. 80 to 90 33

40 to 50 204 90 to 100 09 B

Determine:

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the re

i) Upper and lower values of speed limit for regulation

ii)  Design speed for checking the geometric design element of the highway. (10 Marks)
Module-3

5 a List the advantages and disadvantages of traffic signals. (10 Marks)

b. Discuss briefly the different types of road Markings. (10 Marks)

10f2 106
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OR

Mention various classification of traffic signs. Explain any two of them with neat sketches.
£% (10 Marks)

The average normal flow on cross roads ‘A’ and ‘B’ during design period are 400PCU and
250PCU per hour. The saturation flows are 1250PCU and 1000PCU per hour respectively.
The all red time required for pedestrian crossing is 12 seconds. Design a two phase signal by

Webster’s method. (10 Marks)
Module-4 I\'
Explain various design factors of road hghting. (10 Marks) [
Explain in detail the causes for road accidents. (10 Marks)
|
By OR 'l
Explain the measures to control traffic noise. (10 Marks)

Write a short notes on:
1) Promotion of non motorized transport

1) Measures for conlfoliing air pollution. : (10 Marks)
Module-5

List the techniques commonly adopted in Travel Demand Management (TDM). Explain any

one in detail. ; (10 Marks)

What do yot'mean by “Area traffic control”? Mention its objectives, indicating the types of

methods adopted in traffic control. - B (10 Marks)
OR .

Explain the necessity and applications of Intelligent Transport System (ITS). (10 Marks)

Discuss the advantages and disadvantages of one way streets. (10 Marks)

* * o |
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42-+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN

Time: 3 hrs.

E
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-Design welded conng t:g or two angles §
* with longer legs at’ 1t$ _extremities. Demg

Note: 1. Answer any FIVE full quesn%s éioosmg ONE full questioft from each module.

2. Use of IS 800:2007, Steel tables or SP6(1) are permztre b
3. Assume missing data su&g&; )

24 r

State any five advantages

g steel structures. (08 Marks)
Determine the shape %;or ofaT sectlon havm g

lange width 200mm and 20mm thick

with a web of 10 hick and 180mm depth. ¢ (07 Marks)
Mention the clasSiﬁaatlon of sections as per ﬁSQﬂ 2007. (05 Marks)
0

Define : x) P%st;c hinge  ii) Coliapse?ioad iii) Plastic moment. (03 Marks)
What are Rolled Steel Sections? Mention any six shapesfused as structural elements with
sketches. A " (07 Marks)
Find out collapse load for a propped cantilever subjected'to a umfonnly distributed load/unit
length. The plastic capacity, of tﬁe beam is Mp. R ) (10 Marks)

ded connection? ¢ (06 Marks)
Explain the advaw{ggcs of high strength friction grip bolts. %/ (04 Marks)

Design a bolted %Qrmectlon for a 1ap %t’ of plate thickn Omm and 12mm to carry a
factored load of 150 kW. Use My¢ ag,d 4 6 grade bolt. Assume'the bolts as fully threaded.

b (10 Marks)
A%
O’ -- OR 9
Explam Vanous modes of fz fwcs of bolted connegtions with neat sketch. (06 Marks)
Explam the common defé “ ‘*‘ﬁﬁ the welded cennection. (04 Marks)

100 x 75 x 8 mm connected to 10mm gusset
eld for full strength of the member. Assume
shop welding stze%gf’ﬁ’l‘let weld as 6mm (10 Marks)
; %

; 3%%{ "Module-S

Design a corﬁpressmn member, usmg_) a double channel section back to back to carry a
factored load of 1500 kV. _The 1ength of the column is 4.5m with one end fixed and other

end hinged. Design the b tem (20 Marks)
“@
¢ OR
Explain Laced and. attcned columns with sketches. (08 Marks)
Determine the gt;ﬁlgn strength of a column section ISHB350@6? kg/m. The column is 3m
height with one f'fxed and other end hinged. Take f, = 250 N/mm?. (12 Marks)

1 of2
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Module-4 .
What is lug angle? Explain briefly with a sketch. %
A single unequal angle ISA 100x75x6 mm is €or
six 16mm diameter bolts to transfer tension..
are connected to gusset. Assume pitch and,

_ (06 Marks)
ted to a 10mm thick gusset plate with
ermine design tensile strength if longer legs
»distance of 40mm each.. (14 Marks)

¥ (06 Marks)
jected to a service load of
¢ pedestal is M20 and SBC of soil is 180 kN/m’. Design
welded connection. P (14 Marks)

Module:5 5.

for a root of a hall 7.5x12»m consists of 100mm thick RC slab
s at 3 m apart. The finishing may be taken as 1 kN/m? and live load
‘as b KN/m. (20 Marks)

Briefly explain types of column b
Design a slab base for a col
1500 kN. The grade of conc
slab base and concrete base Wi

Design a suitable joi

(20 Marks)

2of2
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. 1. On completing your answers, compulsorily draw diag

Important Note

d /or equations written eg. 42+8 = 50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator an

Seventh Semester B.E. Degree Examina

Quantity Surveying and CO_atyéCt Management

, Dec.2023/Jan.2024

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choos" ing ONE full questmm_g‘om each module.

‘Module-1

oo [ ] ]
Time: 3 hrs.
2. Assume missing data (if any) s‘mtably
1

The detail of two room building are shown in Fig.Q.1. Eshmate quantities and cost of the
following items of work:

1)

i)
111)
)

Earthwork excavation in foundation at 300 Rs/m
Lime concrete in foundation at 2500/m’

First class Brickwork in CM (1:6) in foundatmh and plinth at 18{)0;’111
First class Brickwork i Lime mortar in superstructure at Rs. 2000/m’.

WS

e

=

w

C Terraca Over 13 g:m R’ﬁ,{}

; ?Scm‘_.,

CROCL "BECTIo M 0 FLORLL ON A A
Fig.Q.1

1 of3

- Al Walls are of same section

Lintsls over Doors. Windows and
Shelves ars 15 cmthick RB.

Doors D-1.20m x 210 m
Windows W-1.00 % 1.50m
Sheives S-1.00m x 1.50m

(20 Marks)
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OR
What are the different types of Estimates? Explain any four different types of Estimates.
(20 Marks)
Module-2

The details of man hole is as shown in Fig.Q.3. Estimate the quantities for the following
item of work:

i) Earthwork excavation in foundation

i)  Cement concrete 1:3:6 floor and foundation

iii)  First class brick work with CM 1:4

iv)  20mm thick cement plaster 1:3 in floor and channel. (20 Marks)

e

MAN HOLE

) 45cm Dia. C.1. Man Hole Cover
Aoad Level |

SEC. ELEVATIDNONEF
20cm Dia & W Branch Sewer Pipe

40cm Dia § W. Main Sewer Pipe

All Dimensions in Centimelre

20f3
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OR

Estimate the quantity of earthwork in banking and cutting by mid sectional area method for
a portion of road from the following data: o Y,

Distance in
hm, i
ol|le|leo
o = (=] (=T = = = = (=] o
] = = (=] = = = = o o — ™~
o — (] o) =T S r~ (o"a] (=) — yo— —
R.L of g, >
oo = = = = = wy = = wy
P g |8 |8 |82l |8|8/2(8|2|g]8
<t <t e vi b8 | o o ol B S T R I I
R.L of | 115.0 | Upward gradient of 1 in 200 upto | Downward gradient of 1 in
formation 600m 400

Formation width of road is 10m. Side slope 2:1 in bankingand 1.5:1 in cutting. (20 Marks)
Module-3 e ON

Write detailed technical specification for the following’ ;

i) 12mm thick plastering for walls with CM1:6+

1) First class brick masonary for super structure CM1:4 f

i) Earthwork excavation for foundation :

tv)  Mosaic/Terrazo flooring. s

OR
Carryout the rate analysis for the following:
1) Cement concrete CC 1:2:4 for RCC works.

i) RCC I:I%rB for roof slab.

i) 1% class BBM in CM1:6 for superstructur
1iv)  20mm thick DPC with CM]1-5. g

g g (20 Marks)
Module-4
What are the different types of contract? Explain any four types of contracts? (20 Marks)
OR &9
Explain the procedure of tendering and award of works m civil engineering projects.
(20 Marks)
Module-5
Write short notes about any four of the following: "'
1)  Performance security
1)  Breach of contract !
i) Mobilization and equipment advances
iv)  Contract management
v)  Liquidated damages. (20 Marks)
OR
Explain the methods of valuation. (10 Marks)

A building of replacement value of about Rs.7,00,000/- stands on a main road on a leasehold
plot. The ground rent per annum is Rs.2950/-. The building is of R.C.C. framed structure
type. It is estimated that the building will have a future life of 70 years. The rent of the
building is Rs.4000/- per month. The taxes payable are 18% of the gross rent and insurance
premium is 0.5% of the gross rent. Assuming suitable figures for other items of the usual
outgoings. Determine the capitalized value of the property on the basis of a 5% net yield.
The S.F coefficient for the replacement of the capital is 70 years at 3% is 0.0043. (10 Marks)

ok %k % 112
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN | \ ‘ \ ‘ “18cv 2
| i #
Seventh Semester B.E. Degree Examiﬁﬁtion, Dec.2023/Jan.2024
Design of RCC and Steel Structure
Time: 3 hrs. l Max Marks: 100

Note: 1. Answer any TWO full questions, choosing ONE full que__stion from each module.
2. Use of IS-456, IS-800, SP-16, SP(6) — steel tables are allowed.

Module-1 _
1 Design RCC rectangular combined footings for two columns which are 3.6 m apart carrying
a load of 1000 kN and 1500 kN. Sizes of column are 400’ mm x 400 mm and 600 x 600 mm.
Width of footing is 1.8 m SBC of soil is 280 kN/m?% M20 concrete and Fe415 steel is used.
Assume beam and slab type combined footing, sketch the details of reinforcement. (50 Marks)

OR .

2 Design a cantilever retaining wall to retain an earth embankment with a horizontal top
3.50 m above ground level. The unit weight of back fill is 18 kN/m’. Angle of internal
friction ¢ = 30°, SBC of soil = 180 kN/m”. Take coefficient of friction between soil and
concrete. = 0.55. Adopt M20 grade concrete and. Fe415 grade steel. Depth of
foundation = 1.0 m. (50 Marks)

Module-2
3 The centre line of a roof truss is as shown in Fig.Q3. The magmtude and nature of forces
under service conditions are: _
Top chord members = 120 kN compression
Bottom chord members = 100 kN Tension
Interior members = 60 kN Tension and 50 kN compression,
For all the interior members use similar single angle sections. Design all the members and
joints using M16 turned bolts of grade 4.6. Also dessgn bearing plate, base plate and anchor
bolts to connect the truss to an RC( column 300 mm x 300 mm of M20 grade concrete.

C
45 ™
B 0
/if e
A E
AN t 5 2
L, 5m L fm 5m . 9m:
Fat ras 7 ra
F1g.Q3 (50 Marks)
. OR
4 Design a plate girder for an effective span 14 m. Load on the girder consist of UDL 45 kN/m

in addition to two point loads each of magnitude 400 kN placed at a distance of 3m, on
either side of mid span point of girder. Design Mid span cross section curtailment of flange,
intermediate stiffaess and end bearing stiffness.

Draw sketch showing detail of longitudinal section cross section at mid span and support 113
and plan of girder. (50 Marks)



50, will be treated as malpractice.
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN N 18CV732
Seventh Semester B.E. Degree Exam_;i_hfit;ién, Dec.2023/Jan.2024
Air Pollution and Control
Time: 3 hrs. ':ax Marks: 100

Note: 1. Answer any FIVE full quesuoqs, chaosmg ONE full quesnon ﬁ-om each module.

Il

2. Assume any missing data Su«mzbly

Moduie-l
Define Air Pollution. Explam ‘the classification and sources of air pollutants. (10 Marks)
Briefly explain the effccts ofair pollution on human health (10 Marks)
Briefly explain the cﬂ’écts of air pollution on vegetatzon and materials. (10 Marks)
Write short noteg on :
(1) Types of ,Inversmn (11) Photochemkcal Smog (10 Marks)
\ "Module-2 i
With neai skctches explain d:fferanf types of plume behaVlor (10 Marks)
Explain the methods for measurement of meteorological variables. (10 Marks)
Define wind rose with a neat sketch explain haw a wmd rose is piott (10 Marks)
Determine the plume rise from the following, dal‘.a
(1) Physical height of stack = 180 m ¥
(i) Inside dlam;pter of stack=0.95m
(iii) Wind velocity = 2.75m/sec :
(iv) Air temperarure 20°C _
(v) Borometric temperature = 1000-mb
(vi) Stack gas velocity = 11,12m/sec
v11)Stack gas temperarure = 16{}"{3 (10 Marks)
. 4 n & Module—3
Explam in brief momt(mng and analysis of following air pollutants:
(1) PMyg (11) 80, (10 Marks)

What 1s meanthy air sampling? Exphm non-isokinetic and isokinetic sampling. (10 Marks)

. : OR
Explain in bnef monitoring and analysis of NO, and PM;s . (10 Marks)
Explain Gaussian d;sperﬂsjen odel and write the as sumption of the model. (10 Marks)
Module-4
Write short notes on:
(i) Settling chambers (i) Cyclone separators. (10 Marks)
With the help ‘of neat sketch, explain the working principle of Electro Static
Prec1p1tat0rs (ESP) (10 Marks)
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OR Wy
List the different types of scrubbers and explain‘any two with neat sketch. (10 Marks)
With a neat sketch, explain the operation of Eabzéefﬁlter. (10 Marks)

Mo

Explain briefly the types of emlssmg _m  automobiles and rnam approaches to minimize
exhaust emissions. o Y (10 Marks)
Define Noise Pollution. Explamﬁbz eﬂ’ects and its control mgé%@:és (10 Marks)

”%%g
Write short notes on :
(i) Acid Rain _, §
(ii) Environmental ;,a\%?md Act
(iii) Green house ¢ 4

=

(20 Marks)
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Seventh Semester B.E. Degree Examination, Dec.2023/Jan.2024
Urban Transport Planning

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, c?gosihg ONE full question frpﬁ: each module.

.'Modu!e-

What is Urbanisation? What are the advantages and dlsadvantages of Urbanisation?

(10 Marks)
List and explain various Urban transportation problems. (10 Marks)

OR :
Briefly explain Vanous steps mvolved in Urban tra‘f;sportatlon planning process. (10 Marks)
Explain vanous\_t_ypes of Co-ordination in Passenger transport. (10 Marks)
Module-2

Define Extcrnat Cordon Line. What factors are considered while selecting external Cordon
ime'? (06 Marks)

Brleﬂy explam the procedure for conductmg home INterview surveys. What are the

advantages and disadvantages of Home interview surveys? _ (08 Marks)
OR
Explain Registration number plate suney and Tag on vehicle survey method with their
advantages and disadvantages. - : (10 Marks)
List and explain mventory of transport famlltles - (10 Marks)
" Module-3
Explam Category analysis. What are the advantages and disadvantages of this method?
(10 Marks)

The follo-wmg data is colLee_ted-'for atown :

Zone W[ 2[3[4]5][6]7

Population in Thousand [ 25|20 |28 | 18| 19|21 |22

Trip‘s-*géiierated in Hundreds | 18 | 1520|1314 16] 17

Develop a lingar regression model for trips generated from a zone and compute the
coefficient of correlation. Predtct the expected trip for a zone with population 50000.

(10 Marks)

' OR
List the various growth factor methods of trip distribution. Explain any one method in detail
with the advantages and disadvantages. (10 Marks)

116
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b. Calculate the future trip distribution based on Furnes§ method (up to two iteration) from the
following data :

o b I Prezsent tglps 2 Future Trips
1 10 | 20./=15"| 18 140
2 21 | 167917 | 14 150
3 30 |8 ] 25 | 27 2004

4 104/ 9 | 16 | 13 100

| Future Trips [ 1507110 | 170 | 160 | .
i (10 Marks)

. Module-4 _

7 a. Explain : i) Gravity model 11) Intervening opportunity model. (10 Marks)

b. Distribute 650 work tr_,i_ps,;:_ﬁ'om zone — 3 to zones 1,2, 3, 4, and 5 from the data given below.

Zone No | Total work trip attractions | Travel time in minutes Travel time factor
I 1080 20 6
2 531 B * 7 29
3 76 1% 5 45
4 47 10 18
.9 82 o Sy 25 % 4
' iy (10 Marks)
: OR
8 a. Define Modal Split. Explainin brief factors affecting model split. - Sy ¥ (10 Marks)
b.  With a neat flow diagram, explain pre distribution modal split. What are the advantages and
disadvantages of this method? - _ (10 Marks)
e Module-5
9 a. Define Traffic assignment. What are the applications of traffic assignment? (10 Marks)
b.  Write short notes on : o :
1)  Allonnothing assignment technique. :
i) Capacity restraint assignment. (10 Marks)
‘OR
10 a. With a neat flow chart, explain the principle components of the Lowry model. (10 Marks)
b. Discuss the pointsfor the selection of Land use transport modal. (10 Marks)
% k% & X
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Seventh Semester B.E. Degree Examina-tio'ﬁ,' Dec.2023/Jan.2024

Environmental Protection.and Management

Time: 3 hrs. ' Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question fmm each module.
Module-1 :
Explain unique characteristics of Environmental problems with examples. (10 Marks)
Describe the classification made to environmental Impact Rc_d_uction Efforts. (10 Marks)
OR
Explain the Environmental Management Principles. . (10 Marks)
Explain National policies foﬁ the abatement of pollution. (10 Marks)
' Module-2
List and explain the.env ironmental quality objectives. (10 Marks)
What are cleaner production and clean technology? (10 Marks)
OR
Write a note on ‘Closing the Loops” with industries. (10 Marks)
Explain the purpose and objective of environmental performance indicators. (10 Marks)
Module-3
Distinguish between EMS and EMAS, with a neat sketch and explain the components of
EMS. = % e ™ (10 Marks)
What is ISO? State the requirements and recommended approach to implementing of ISO
14000 with an organization. (10 Marks)
Define environtmental policy and write the note on developing environmental policy.
(10 Marks)
Write a note on identifying environmental aspects.and impacts within an organizational
set-up; . o - (10 Marks)
| N Module-4
Define Environmental Audit. Explain the objectives and scope of EA. (10 Marks)
Explain the Enviro_nn;ehtal performance indicators and their evolution. (10 Marks)
N\) OR
List and deseribe the general steps in an Environmental Auditing. (08 Marks)
Write a short note on waste audit and waste minimization planning in any industry.
Y (12 Marks)
- Module-5
Write in brief about air'and water pollution prevent ion opportunities in textile industry.
B (10 Marks)
Explain the concept of transboundary of pollutants of hazardous waste. (10 Marks)
) OR
Explain in brief about applications of EMS applied in textile, sugar, pulp and paper,
electroplating, tanning industries. (20 Marks)
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Eighth Semester B.E. Degree Exammatwn, I)ec 2023/Jan.2024
Design of Pre-Stressed ‘Concrete

Time: 3 hrs. S Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE full question from each module.
Module-1
1 a Define pre-stressed concrete. State its advantageous over reinforced c@ncrete (06 Marks)

b. Distinguish between pre-tensioning and post-tensioning methods. (08 Marks)

¢. Explain the following:
1) Bonded and unbounded member
i)  Anchorage .
i)  Stress at transfer. § (06 Marks)

OR 4/’
2 a. Explain the following:

1) Hoyer’s long line method 11) Freyssmet system of pre-stressing. (08 Marks)

b. A concrete beam of symmetrical I-section isused to support a super imposed load of 3kN/m
over a span of 8m. It is pre-stressed by a cable carrying a force of 120kN at an eccentricity
of 150mm at centre of the span of the section. The section details are top and bottom flanges
are 250mm wide and 80mm thick, thickness of web is 80mm and overall depth is 450mm.
Consider density of concrete as 24kN/m’. Determme the resultant stresses at midspan
section for the following cases of loading:

1) Pre-stress + self weight i) Pre- stress £, Self we1ght + live load (12 Marks)
Module-2

3 a. List the various losses of pre-stress that oceur in pre- tensmned and post-tensioned beams.

(06 Marks)

b. A pre-tensioned concrete beam of rectangu]ar C/S iﬁﬂmm wide and 300mm deep is
pre-stressed by 8 high tensile wires of 7mm dlameter located at 100mm from the soffit of the
beam. If the wires tensioned to a stress 1100 N/mm’. Calculate the percentage of loss due to
elastic deformation, shrinkage of concrete creep of concrete and relaxation of stress in steel.
Take M = 6, shrinkage strain = 0.0003, creep coefficient = 2, stress relaxation in steel = 3%,
E, =210 kN/mm"~. 5 (14 Marks)

(IRe_ '
4 a. Explain the following:

1) Long and short term deflection in PSC beams.
ii)  Factorseffecting deflections of PSC beams. (08 Marks)

b. A concrete beam with rectangular C/S 300mm wide and 500mm deep is pre- -stressed by
2 post tensioned cables of area 600mm each. Initially stressed to 1600 N/mm’. The cables
are located at an ecuentrlmtv e = 100mm through the length of the beam having a span of
10m. Es = 210kN/mm” and E. = 38kN/mny’, density of concrete 24kN/m’
i)  Neglecting all losses, find the deﬂection at centre of span where it is supporting its

own weight.
i)  Allowing for 20% loss in pre stress, find the final deflection at the centre of span
where it carries an imposed load of 18kN/m. (12 Marks)
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18CV81

Module-3

Explain the assumptions in limit state of collapse. (08 Marks)
A prestressed concrete beam rectangular in C/S 200mm wide and 500mm deep is
prestressed by tendons having an area 600mm located at 100mm from soffit of the beam.
Given fy = 40N/mm’ and f, = 1600N/mm?’. Estimate the flexural strength of the beam for
the following cases as per 181343 code recommendation:

i)  Ifthe beam is pre tensioned

1))  Ifthe beam is post tensioned with effective bond. (12 Marks)

OR
Design a pre-stressed concrete beam type-1 member to carry a super imposed load of
12kN/m over a simply supported span of 25m. The permfssnbie stresses in compression for
concrete at transfer and working ar{, 14N/mm” and 12N/mm’ respectively. Initial stress in
pre-stressing cable is 1000N/mm’. Loss of pre-stress is 20% adopt Freyssinet cables of
12 wires of 5Smm diameter. (20 Marks)

& Module-4
Explain the modes of fallure due to shear. (08 Marks)
A pre-stressed concrete beam of rectangular C/S 120mm wide and 300mm deep is axially
prestressed by a-cable carrying an effective force of 180kN. The beam supports a total
uniformly distributed load of 5 kN/m which includes self weight of the member. The span of
beam [s-:-'-LOm ‘Compare the magnitude of the principal tension developed in the beam with
and WEthoilt the axial pre-stress. . (12 Marks)

OR
The support section of a- PSC beam 150mm wide and 300mm deep 1s to resist a shear of
100kN. The pre-stress @E«{:efltrmdai axis is SN/mm°, fck = 40N/mm*. The cover to tension
reznforcement is 45mm. €heck the section for shear and design suitable shear reinforcement
fi=1.5N/mm’. (20 Marks)

Module-5
Explain the st;ess distribution in end block. (08 Marks)
The end block of a post tensionied pre-stressed concrete beam 300mm wide and 300mm deep
1s sub_;&cted to a concentric. &nchorage force of 832800N by a Freyssinet anchorage of area
ll?’ZOmm Design and dee&ﬁ the anchorage reinforcement for the end block. (12 Marks)

OR
Freyssinet anchorage system

Grifford udall system

Thermo-electric pre-stressing

Chemical présstressing. (20 Marks)

20f2
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Eighth Semester B.E. Degree Examination, Dec.2023/Jan.2024

Time: 3 hrs.

Pavement Design

Max. Marks: 100

Note: 1. Answer any FIVE full question.s’f,}gikoosing ONE full quesﬁbr‘xjj“rom each module.
2. Use charts for data to solve problems.

% "Module-1

1 a Briefly explain the pavemcﬁ;j@p‘rhponents. (06 Marks)
b. Write the difference between highway pavement and airfield pavement. (06 Marks)

c. A plate bearing test were ¢onducted with 30cm plate dia on soil subgrade and over 15cm
base course. The pressure yielded at 0.5cm deflection is 1.25kg/em’ and 4.0kg/cm’”
respectively. Design the pavement section for 4100kg wheel load with tyre pressure of

Skg/em® for anéﬁjlnv&éble deflection of 0.5¢m using Burmister’s approach. (08 Marks)
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OR

Compare the flexible pavements and rigid pavement. Ty (06 Marks)

Briefly explain the functions of subgrade, subbz!ge;fBase course, Surface course. (06 Marks)

A circular load of radius 15cm with uniformicontact pressure of ?.O_k__g/cmz is applied on the
surface of a homogenous elastic mass. Determine the vertical stress. under the centre of the

load at a depth of 45¢m from the surface. (08 Marks)

Il

il

., Vertical stress distribution chart (single layer)

Fig.Q2(c)
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Compute the ESWL ofa dual wheel _
of 150mm, 200mm and 250mm. Center to center tyre spacing is 270mm, ¢
between the wallg

MM Course CONSTANT

Module-2

of dual tyre | 10mm,

(08 Marks)

lmnc{;"rnrs clamETER N

Relation between Plate Diameter and lhsa.
and Base Course Constant

Relation betyv'eegl Plate Diameter

F ig.Q3(_§)_(i)\

1E!%Leard Metﬁbd Problems. -

3

FigAQS(c)(ii)
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OR %
a. Calculate the design repetition for 20-year period for Various wheel load equivale
22.68kN wheel load using the following traffic survey'data on two lane road.

Wheel load, kN 22.68 | 27.224/ 31.75 | 36.29 | 40.82 | 45.36
Vol. of each wheel load per day | 28 B3 | 25 30 13 13

(10 Marks)

4

b. Design the pavement section by Triaxial test method us

ing the following data :
1)  Wheel load

=41kN
1) Tyre pressure = 07’5Nf’mm2
iii) Traffic co-efficient, X =15 > 4
iv) Saturation co-efficient, Y =0.6
v) Design Deflection, A 2 = 2.5mm
vi) E —value of subgrade, E¢. . =10N/mm’
vii) E — value of base course, Eg = 25N/mm’
viii) E — value of 60mm thick bituminous course, Ex = 100N/mm’.

(10 Marks)

Module-3
pavement failures and analyse the failure with respect to

(06 Marks)
(06 Marks)

ith 50mm
thick bituminous surface course, when the mean pavement surface temperature was 40°C
and the field moisture content of subgrade soil was 5.5(%) percent. The soil is found to be
sandy and the annual rainfall of the region is 950mm. .

The characteristic deflection value, Dc if the sclgcted sub-stretch _is found to be 1.32mm.
Determine the corrected deflection value after-applying the corrections for temperature and
seasonal variation in subgrade moisture. '

(08 Marks)

a. List the general causes of flexible
subbase and base ¢ourse.

Explain briefly the various maintenance wotks of bituminous surfaces.
Benkelman:beam deflection studies were carried out on a highway pavement w

1_I{'
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W) Fig.Q5(c)

' OR
Write a note on :

a. Falling weight deflectometer. (06 Marks)
b. Benkelman beam deflection method. (06 Marks)
¢. Functional evaluation by visual inspection and unevenness measurement. (08 Marks)1 24
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Module-4
Explain:
1) Temperature stresses
i) Frictional stresses

1) Critical stresses. (06 Marks)

Write the Westerguards stress equation for wheel and stresses and write the assumptions.
(06 Marks)

Calculate the wheel load stress at crmcal section by IRC stress equatlon using the following
data : :

Design wheel load, (P) _ =51kN

Tyre pressure (P) = 0.72N/mm’

E-value of concrete = 30kN/mm’

Modulus of subgrade reactlon {K) = (). IN/mm’

Slab thickness = (h) . =250mm

Poisson’s ratio, p W =0.15. (08 Marks)
OR

Explain : (g, 7

1)  Radius of relatlve stiffness

i) Equmalent radius of resisting section

111) Modulus of subgrade reaction. (10 Marks)
Determme the warping stress in a 25¢m concrete pavement with 12m transverse joint width
of lane is 3.6m and temperature differential between top and bottom of concrete slab is

15°C. For concrete E = 3.2 x 10°kg/em”, p = 0.15 and K= Skg/em’ use stress chart.
\ (10 Marks)

DE&GNcwgﬂQHWAYPAVEMENT
r‘f_ ﬁ-:‘. % | : 6| . . —I
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« VALUEOF C_aND ¢

' VALUES OF .Ll.‘ AND Ly
7

Warping stress coefficient chart (by Bradburw)

Fig. Q8(b)
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Module-5 :
Explain the rigid pavement failures and its causes. s €4 (10 Marks)
Explain different methods of pavement functional evaluation. (10 Marks)
OR o i
Explain the neat sketches, the various types of joints in C.C. pavements and its function.
£ by, ® (10 Marks)

Explain the various types of remedial méasupes in C.C. pavements, andthelr uses. (10 Marks)

B
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