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Third Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - 111

: 3 hrs. Max. Marks: 80

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

Module-1

Obtain the Fourier series for the function :

- st <x<0
-]
LX o 0<x<n
e 0, 0,1
Hence deduce that — =—+ —+—+--——. (08 Marks)
8 12 32 52
Obtain the half-range cosine series for the function f(x) = (x — 1)°, 0 < x < 1. Hence deduce
2
that . o - : N ) (08 Marks)

292 2

OR
Find the Fourier series of the periodic function defined by f(x) = 2x — £, 0 < X < 3.(06 Marks)
Show that the half range sine series for the function fix) = {x — x* in 0 < x < { is

gl2& 1, (2n+l
3 = SIn X (05 Marks)
© T @n+1)’ 1
Express y as a Fourier series upto 1*" harmonic given :
x| 0 1 2 3 4 5
y| 4 8 | 157 6 | 2
(05 Marks)
Module-2
Find the Fourier transform of
1-1x], |x]|<1
f(x)=
0. | x|>1
Tsin?t
and hence deduce that J dt= g ) (06 Marks)
0 t
Find the Fourier Sine and Cosine transforms of fix) =e **, a > 0. (05 Marks)
1 n
Solve by using z — transforms y . Jriyn = [%) (n=>0),yy=0. (05 Marks)
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OR
Find the Fourier transform of f(x) = e, (06 Marks)
Find the Z — transform of sin(3n + 5). (05 Marks)
Find the inverse Z — transform of : -/——-Z g (05 Marks)
1)z ~2)
Module-3

Find the correlation coefficient and the equation of the line of regression for the following
values of x and y. (06 Marks)
x| 1 2 3 4 5
y| 2 5 3 8 7

Find the equation of the best fitting straight line for the data : (05 Marks)

x| 0| 1 [ 2131415
y| 9 | 8 | 24]28 |26 | 20

Use Newton — Raphson method to find a real root of the equation xlog;yx =1.2 (carry out 3
iterations). (65 Marks)

OR
Obtain the lines of regression and hence find the coefficient of correlation for the data :
X 1 2 {3 14185816 7
y | 9 8 |10] 12|11 | 13-}\"14

(06 Marks)
Fit a second degree parabola to the following data : (05 Marks)

x| 1]2]3]4]5
y [ 10|12 ] 134 16:} 19

Use the Regula—Falsi method to find a real root of the equation x’ — 2x — 5 = 0, correct to 3
decimal places. (05 Marks)

NModule-4

Given Sin45° = 0.7071, Sin50° = 0.7660, Sin55° = 0.8192, Sin60° = 0.8660 find Sin57°
using an appropriate interpolaiion formula. (06 Marks)
Construct the interpolation polynomial for the data given below using Newton’s divided
difference formula :

x| 2 4 5 6 8 10
y| 10 | 96 | 196 | 350 | 868 | 1746

(05 Marks)

8
) , y : dx
Use Simpsen’s %rd rule with 7 ordinates to evaluate _[ .

(05 Marks)
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OR
Given f(40) = 184, f{50) = 204, f{(60) = 220, f{70) = 250, f(80) = 276, f(90) = 304, find f(38)
using Newton’s forward interpolation formulia. (06 Marks)
Use Lagrange’s interpolation formula to fit a polynomial for the data :
X O 1 3 4
y ol =12 0 6 J&
Hence estimate y at x = 2. (05 Marks)
1
Evaluate J. 5 5 dx by Weddle’s rule taking seven ordinates and hence find log.2.
1+x
0
(05 Marks)
Module-5
Find the area between the parabolas y* = 4x and x> = 4y using Green’s theorem in a plane.
(06 Marks)

ﬁ
Verify Stoke’s theorem for the vector F z(x2+y2)i—2xyj taken round the rectangle

bounded by x=0,x=a,y=0,y=b. (05 Marks)
, -
Find the extremal of the functional : _[[y' + xz(y')z] dx. (05 Marks)
X]
OR
Verity Green’s theorem in a plane for j; (3x2 —8}'2) dx +{dy—6xy)dy where c is the
C
boundary of the region enclosed by y = Jx and y = xZ. (06 Marks)

o
If F=2xyi +y22j+xzk and S is the rectangular parallelopiped bounded by x = 0. y = 0,
=2 A
z=0,x=2,y=1,z=3 evaluate ”F-nds. (05 Marks)
S

Find the geodesics on a surface given that the arc length on the surface is

X2
Si= J. VX[1+ (y')2 dx. (05 Marks)
X]

* %k ok ok ok
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Third Semester B.E. Degree Exainination, June/July 2018
Additional Mathematics - |
Time: 3 hrs.
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
. (1+i)?
1 Find the modulus and amplitude of

3+i

|1 +cos0 + isin®

Prove that ( j =cosnO+isinnd.

1+cosO—isin0

1 ] ..
If z=cosO+isin 0, then show that x" + —=2cosnf, x" ~—=2isinn0.

ISMATDIP31

Max. Marks: 80

(05 Marks)

(05 Marks)

(06 Marks)

x" X
OR
: : e S S S S
Find the sine of the angle between a =21-2 j+k and b =i1-2 j+2k. (05 Marks)
Find the unit vector perpendicular to both a and b , where A 1—2 J+ 3k B=2i+ |+ k
(05 Marks)
Show that (3, =2, 4), (6, 3, 1), (5, 7, 3) and (2, 2, 6) are copianar. (06 Marks)
Module-2
Find the n' derivative of sin(3x)cosx. (05 Marks)
Find the angle between radius vector and tangent to the curve y" cos mo = a™ (05 Marks)
Find the pedal equation of y = a(1 + cosb). (06 Marks)
OR
If u=tan~ [ - ] prove thatxa— + viu— =sin(2u). (05 Marks)
X = ox oy
X y z) du  du 6u
Ifu=f| —,=.= |, prove thatx —+ y— =, 05 Mark
[y z'xjp ox yc’;‘y oz ( k)
Ifu=x+y,v=y+z,w=z+x , find J[uij. (06 Marks)

Xyz
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Module-2
1L
Evaluate chos6 xdx. (05 Marks)
0
o ¢] XZ
Evaluate I——7— dx (05 Marks)
0(1+x° )/2
[ 3y
Evaluate J.x (1-x7)"2 dx. (06 Marks)
0
OR
24
Evaluatejj(xy +e¥)dydx. (05 Marks)
13
1 4/x
Evaluate J xy dy dx . (05 Marks)
0 X
11y
Evaluate f ” xyz dx dy dz. (06 Marks)
000
Module-4

Find the angle between the tangents to the curve x = t2, Ve t.z=t*att=2.and t =3.

(05 Marks)
i . —> o 1O & A
Find the unit normal to the curve y =4sinti+4cost j+3tk. (05 Marks)
. . " . —> i N K T X0
Find the velocity and acceleration to the curve v =t“i—t° j+t "k att=1. (06 Marks)

OR

Find the directionai derivative of ¢ = x’y’z* at (1. 2, 1) in the direction of i+2 j+ 2k .

(05 Marks)

Find the unit normal to the surface xy +x+zx =3 at (1,1, 1). (05 Marks)
P LI . -4 A B

If F=V(x’+y’ +2z” —=3xyz), find div F . (06 Marks)
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Modujg-S
2
Solve dy el 3
X  Xxy-—-x
dy .
Solve —+ ycotx =sin x .
dx

Solve y(x +y)dx + (x+2y -1)dy =0.

OR
Solve (><;2 +y)dx +(y3 +x)dy =0.
Solve 3§+%:xy2.
Solve (x2 +y2)d—y:xy.
dx
Kk ok ok ok ok

30f3

1SMATDIP31

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(05 Marks)
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Third Semester B.E. Degree Examination, June/July 2018
Strength of Materials

Time: 3 hrs. Max. Marks: 80

1

a.

Note: /. Answer any FIVE full questions, choosing
ONE fall question from each module.
2. Missing data, if any, may be suitably assumed.
Module-1
For a bar of uniform section derive an expression for elongation due to self weight.(06 Marks)

b. Evaluate the defoimation of the bar, given, E; = E; = E; = 200GPa, refer Fig.Q1(b).

(10 Marks)

Fig.Q1(b)

OR

Derive an expression between Young’s modulus, Modulus of rigidity and Poisson’s ratio.

(10 Marks)
A circular rod of dia 200mm and 500mm long is subjected to a tensile force of 45kN
modulus of elasticity = 200 kN/mm”, Find stress. strain and elongation of bar due to applied
load. (06 Marks)

Module-2
At a certain point in a stressed body. the principal stresses are o, = 80 MPa and
oy = —40MPa. Determine ¢ and t on the planes whosc normal’s are at +30° and +120° with

X — axis. (16 Marks)
GR

Derive an expression of tangential stress and longitudinal stress of thin walled pressure

vessels. (08 Marks)

A rectangular block of material 1s subjected to a tensile stress of 100N/mm” on one plane
and a tensile stress of SON/mm® on a plane at right angles together with shear stress of
60 N/mm-~ on same planes, find : i) direction of the principal plane ii) magnitude of the

principal plane iii) magnitude of greatest shear stress. (08 Marks)
Module-3
Define : i) bending moment ii) shear force iii) shear force diagram iv) bending moment
diagram. (08 Marks)
Draw SFD and BMD for the cantilever beam shown in Fig.Q5(b). (08 Marks)
XN
\JLL’ QKN')rf) l kN

A% . )

&m g Im

Fig.Q5(b) 7 Bam- e bu B
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OR
Derive the relation between load intensity, bending moment and shear force. (06 Marks)
A beam ABC. 8m long has supplied at A and B, it is long between A and B. The beam
carries an udl of 10kN/m between A and B. At free end point C, a point load of 15 kN acts.

Draw BMD and locate point of contra-ilexure, if any. (10 Marks)
Module-4

Explain pure bending with an suitable example and mention the assumptions of pure

bending. (06 Marks)

A cast iron beam section shown in Fig.Q7(b) is freely supported on a span of Sm. IF the
tensile stress is not t6 exceed 20 N/mm”. Find the safe UDL which the beam can carry. Find
also the maximum compressive stress. (10 Marks)

Fig.Q7(b)

OR
Derive an Euler’s crippling load when both ends of the column are pinned. (08 Marks)
A hollow cylindrical cost iron column is 4m long both ends being, fixed. Design the column
to carry a axial load of 250 kN. Use Rankine’s formula and factor of safety = 5. The internal
diameter may be taken as 0.80 time the external diameter. Take Ec = 550 N/mm” and
|

o= ) (08 Marks)
1600
: Module-5
Derive torsional equation for circular shaft. (08 Marks)
A steel shaft transmits 105kN at 160 rpm. ifthe shaft is 100mm in diameter. Find the torque
on the shaft and the maximum sharing stress induced. (08 Marks)
OR
Define pure torsion, polar modulus and torsional rigidity. (06 Marks)

A solid shaft is subjected to a torque of 15 kN-m. Find the necessary diameter of the shaft if
the allowable shearing stress is 60N/mm” and the allowable twist is | degree in a length of
20 diameters of the shaft. Take C = 8 x 10" N/mm”. (10 Marks)

* %k %k Xk X
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Third Semester B.E. Degree Examination, June/July 2018
Fluid Mechanics

Time: 3 hrs. Max. Marks: 80

(9]

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

grie

o

2. Assume missing data if° any suitably.

Module-1
Distinguish between
i) Ideal fluid and real fluid
ii) Newtonion and non Newtonion fluid

iii) Cohesion and adhesion (06 Marks)

State and prove Pascal’s law. (04 Marks)

Calculate the specific weight, density, specific volume and specific gravity of two litres of a

liquid which weighs 15 N. (06 Marks)
OR

With the help of neat sketches, explain (i) simple U-tube manometer and (ii) ditferential

U-tube manometer. {06 Marks)

What is capillarity? Derive an expression for capillary rise and a liquid in a glass tube.

(04 Marks)
A U tube differential manometer connects two pipes A and B. Pipe A contains carbon tetra
chloride having specific gravity 1.594 under a pressure of 117.72 kN/m" and pipe B contains
oil of specific gravity 0.8 under a pressure of 117.72 kN/m". The pipe A lies 2.5 m above
pipe B. Find the difference in pressure measured by mercury as tiuid filling U-tube. Assume
mercury in the right limb is 50 cm below centre of pipe B. (06 Marks)

Module-2
Distinguish between:
i) Steady and unsteady flow

i1) Rotational and irrotational flow (04 Marks)
Derive the expressions for total pressure and centre of pressure for a plane surface
submerged vertically in a liquid. (06 Marks)

A circular opening 3m diameter, in a vertical side of a tank is closed by a disc of 3m
diameter which can rotate about a horizontal diameter. Calculate: (i) The force on the disc.
and (ii) The torque required to maintain the disc in equilibrium in vertical position when the

head of water above the horizontal diameter is 6m. (06 Marks)
OR

Define the terms velocity potential function and stream function. (04 Marks)

Derive an expression for continuity equation for a three dimensional flow. (06 Marks)

A stream function in a two dimensional flow is \ = 2xy. Show that the flow is irrotational

and determine ikie corresponding velocity potential ¢. (06 Marks)
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Module-3
What is pitot tube? How will you determine velocity using pitot tube? (04 Marks)
State and prove Bernoulli’s theorem for steady tlow of an incompressible fluid. (06 Marks)
The water is flowing through a tapper pipe of length 100 m having diameters 600 mm at the
upper end and 300 mm at the lower end at the rate of 50 litres/s. The pipe has a slope of 1 in
30. Find the pressure at the lower end if the pressure at the higher end is 196.2 kPa.
(06 Marks)

OR
Define the terms: i) forced vertex flow and ii) free vertex flow. (04 Marks)
What is venturimeter? Derive an expression for discharge through a venturimeter. (06 Marks)
A pipe of 300 mm diameter conveying 300 litres/s of water has a right angled bend in a
horizontal plane. Find the resultant force exerted on the bend if the pressure at inlet and

outlet of bend are 245.25 kPa and 235.44 kPa. (06 Marks)
Module-4

Explain different hydraulic coefficient and establish the relation between them. (04 Marks)

Derive an expression for discharge over a triangular notch. (06 Marks)

The head of water over an orifice of diameter 100 mm is Sm. The water coming out from the
oritice is collected in a circular tank of diameter 2 m. The rise of water level in circular tank
is 450 mm in 30 seconds. Also the coordinates at a certain point on the jet, measured from
vena-contracta are 1000 mm horizontal and 52 mm vertical. Find the hydraulic coefficients
Cv, Cq and Ce. {06 Marks)

OR
Explain the terms:
i) Velocity of approach

ii) Effect of end contractions in notches (04 Marks)
What is Cipolletti notch? Derive an expression for discharge over a Cipolletti notch.
(06 Marks)

Water flows over a rectangular weir 1.2m wide at a depth ¢f 15 cm and afterwards passes
through a triangular right angled weir. Taking coefticient of discharge for rectangular Weir
0.62 and for triangular Weir 0.59 find the depth over the triangular Weir. (06 Marks)

Module-3
Explain briefly:
i) Hydraulic gradient line and
i) Energy gradient line (04 Marks)
Derive an expression for head loss due to friction in pipes. (06 Marks)
A rigid pipe conveying water is 3200 m long. The velocity of flow is 1.2 m/s. Calculate the
rise of pressure behind a vaive at the lower end if it is closed (i) in 20 seconds

(ii) in 3 seconds. Take bulk modulus and water equal to 2000 N/mm?. (06 Marks)
OR
Explain briefly the phenomenon of water hammer. (04 Marks)
Derive an expression for head loss due to sudden enlargement in a pipe flow. (06 Marks)
At a sudden enlargement of a water main from 240 mm to 480 mm diameter, the hydraulic
gradient ises by 10 mm. Estimate the rate of flow. (06 Marks)
k ok ok ok ok
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USN 15CV34
Third Semester B.E. Degree Examination, June/July 2018
Basic Surveying
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing
ONE fall question from each module.
Module-1
1 a. Define surveying. (02 Marks)
b. What are the primary divisions of surveying? Explain briefly. (05 Marks)
¢. The area of the plan of an old survey plotted to a scale of 10 meters to lcm measures now as
100.2 sq.cm as found by a planimeter. The plan is found to have shrunk, so that a line
originally 10c¢m long now measures 9.7cm only. There was a note on the plan that the 20m
chain used was 8cm too short. Find the true area of plan. (09 Marks)
OR
2 a. By means of neat sketches show any six conventional symbols used in surveying. (06 Maiks)
9. Define precision and accuracy. (02 Marks)
¢. In passing an obstacle in the form of a pond, stations A and D on the main line were taken
on the opposite sides of pond, on the left of AD, a line AB, 200m long was laid down and a
second line AC, 250m long was ranged on right of AD points B, D and C being in the same
straight line, BD and DC were then chained and found to be 125m and 150m. Find the
length AD. (08 Marks)
Module-2
3 a. Differentiate between prismatic and surveyors compass (any 3). (06 Marks)
b. Convert the whole circle bearings to quadrantal bearings :
i) 22°30 i) 170°12"  iii) 211°54"  iv) 327°24". (02 Marks)
¢. Determine the value of included angles in a closed compare surrey ABCD conducted in
clockwise direction given the following data. Apply the check.
| Line | FB
AB | 40°
BC | 70°
cD [ 2109°
DA | 280°
(08 Marks)
OR
4 a. Define : i) Face lefi ii) Transiting iii) Swining as applied to theodolite surveying. (03 Marks)
b. With a neat sketch. explain the method of measurement of horizontal angle by repletion
method. State the errors eliminated by this method. (05 Marks)
¢. The follewing angles were observed in the clockwise direction in an open traverse.

| ABC = 124°15', |BCD = 156°30’, |CDE = 102°00’, |DEF =95°15", | EFG =215°45'

The magnetic bearing of the line AB =240°30" what would be the bearing of line FG?
(08 Marks)
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Module-2
Explain closed and open traversed with neat sketches. (06 Marks)
State Bowditch’s and Transil rule. (04 Marks)

Calculate latitudes, departures and closing error for the following traverse conducted at a
place.

Line | Length (m) Web

AB 89.31 45°10’
BC 219.76 72°05'
CD 151.18 161°52'
DE 159.10 228°43'
EA 232.26 300°42

(06 Marks)

OR
Define tacheometry under what circumstances it is used? (04 Marks)
State any four characteristics of a tacheometer. (02 Marks)

A tacheometer is setup at an intermediate point on a traverse course PQ and the following
observations are made on a vertically held staft.

Staff'stn | Vertical angle | Staff intercept | Axial hair reading

P +8°36' 2.350 2.105
Q +6°6’ 2.055 1.895
The instrument is fitted with an anallatic lens and the constant is 100.690. Compute the
length of PQ and reduced level of Q, if that of P being 321.50 meters. (10 Marks)
Module-4
Define the terms : i) Back sight i) Fore sight iii) Intermediate sight iv) change point.
(04 Marks)
Compare height of instrument method and rise and fall method of reduction of levels.
(04 Marks)

The following consecutive readings were taken wiih a level and Sm leveling staff on
continuously sloping ground at a common interval of 20 meters :

0.835, 1.030, 1.925, 2.825, 3.730, 4.685, 0.625, 2.005, 3.110 and 4.485m.
The reduced level of first point was 208.125m. Rule outer page of level field book and enter
the readings. Calculate the reduced leveis of points by rise and fall method and apply check.
Calculate also the gradient of line joining the first and last point. (08 Marks)

OR
Explain reciprocal leveling. (04 Marks)
An observer standing on the deck of ship just sees a light house. The top of light house is
42m above the sea level and the height of observers Eye is 6m above the sea level. Find the
distance of observes trom the light house. (05 Marks)
In order to ascertain the elevation of the top (Q) of the signal on a hill, observations were
made from two instrument stations P and R at a horizontal distance 100m apart, the stations
P. R, and Q are in a line. The angles of elevation of Q at P and R were 28°42’ and 18°6’
respectiveiy. The staff reading on a bench mark of elevation 287.28m from P = 2.870, from
R = 3.750. Determine the Elevation of foot of signal if height of signal = 3M. (07 Marks)
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Module-=
The folfowing perpendicufar offSets were taken ffom a cfiain (ine to an frregufar 6oundary.
Chainage (m) 0 30 60 90 120 | 150 | 180 | 210

Offset length(m) | 0 | 2.65 | 3.80 | 3.75 | 4.65 | 3.60 | 5.00 | 5.80

Calculate the area between the chain lines and irregular boundary. first and last offsets by
i) Trapezoidal rule ii) Simpson’s rule. (08 Marks)
Calculate the area enclosed by a traverse ABCD for the following data : Assume
co-ordinater as (100, 200‘);

Line Latitude (m) | Departure(m)
AB +32.05 +40.20
BC -3 +92.00
CD —97.85 +6.402
DE —-15.8 —-107.00
EA +84.6 —31.602
(08 Marks)
OR
With neat sketches explain any six characteristics of contours. (06 Marks)
Calculate the area of zero circle with the following data :
IR FR | Position anchor point Remarks
6.520 | 2.724 Outside the fig Zero Qf counting dise crossed index once
clockwise
- . e -
1222 | 7.720 pisside e Fig Zerp of counting dise crossed and index twice
anticlockwise

Assume that tracing arm of planimeter was so set that tone revolution of measuring wheel
measures 100cm’ on paper. (06 Marks)
Write short notes on :

i) Interpolation of contours

ii) Contour gradient. (04 Marks)

* % ok ok ok
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gonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and

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

= 50, will be treated as malpractice.

Jor equations written eg, 42+8

GBI CHENE

USN 18MAT31
Third Semester B.E. Degree Examination, Aug./Sept.2020
Transform Calculus, Fourier Series and Numerical
Techniques
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Find L{c™'tcos2t}. (06 Marks)

Express the function in terms of unit step function and hence find Laplace transform of :
1 0=t<]

f(ty=<t" let=2, (07 Marks)
0 t>2

Solve the equation y"(t) + 3y'(t) + 2y(t) = 0 under the condition y(0) = I, y'(0) = 0.(07 Marks)

OR
Find :
i) L {7';;3} i) L logw : (06 Marks)
s —4s+13 s(s+1)
Find L ,L usmg convolution theorem. (07 Marks)
(s +a”)”

A periodic function of period 2a is defined by

E 0<t<a
f(t)=
—-E a<t<2a

Where E is a constant and show that trim L{f(t)} = %tan h[%] (07 Marks)

Module-2

3, . . . .
Express f(x) = x” as a Fourier series in the interval —m < x < n. Hence deduce that

Ly

11 1 1 T

———t——— =, (07 Marks)
- 2 3 4° 12
. i 4 . . X O<x <l
Obtain the Fourier seires expression of f(x)= ; (07 Marks)
' m2-x) l<x<2
Obtam the half range cosine series for the function f{x) = (x - 1 Yo<x<l. (06 Marks)
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OR
Obtain the Fourier series of f(x)= ( L ; x] 0 < x < 2mn. Hence deduce that
11 1 T
| [ P, (07 Marks)
35 7 4
Obtain the half range cosme series of f{(x) = xsinx 0<x<m. (07 Marks)

Express t(x) as a Fourler series upto first harmonic.

x J0]1]2]3
fx)| 4|8 |15] 7]6] 2

~
L

(06 Marks)
Module-3
Find the Fourier cosine transform of
J X for 0<x<lI
f(x)=4(2-x) for l<x<2. (07 Marks)
1 0 for  x>2
Find the Fourier transform by f(x) = e M. (07 Marks)
Obtain the inverse Z — transform by u(z) = ;. (06 Marks)
(z-2)(z-3)
OR
Find the Fourier transform by
R I-]x| |xkl
t(x)=
0 |x[>1
and show that J sm: ! dt= T (07 Marks)
A 2
Find the z-transform of : 1) cosn® 1) sinn®. (06 Marks)
Solve using Z —transform uy47 — 4u, = 0 given that ug = 0 and u; = 2. (07 Marks)
Module-4

Using Taylor’s series method solve y(x) = x +y, y(0) =1 then find y at x = 0.1, 0.2 consider
upto 4" degree. (07 Marks)

Solve y'(x)=1+ ) ,¥(1)=2then find y(1.2) with n = 0.2 using modified Euler’s method.
z

(06 Marks)

Solve y'(x) = x — y* and the data is y(0) =0, y(0.2) = 0.02, y(0.4) = 0.0795, y(0.6) =0.1762
then find y(0.8) by applying Milne’s method and applying corrector formula twice.

(07 Marks)

20f3



18MAT31

OR
8 a. Solve y'(x)=3x +%,y(0) =1then find y(0.2) with n = 0.2 using modified Euler’s method.

(06 Marks)
b. Solve y(x) = 3¢* + 2y, y(0) = 0 then find y(0.1) with h = 0.1 using Runge-Kutta method of
fourth order. (07 Marks)

c. Solvey'(x)=2e"-y and data is

Xe, 20 0.1 0.2 0.3
y | 212010 | 2.040 | 2.090

Then find y(0.4) by using Adam’s Bash forth method. (07 Marks)

Module-5

9 a. By applying Milne’s predictor and corrector method to compute y(0.4) give the differential

4

equation dh},( =1 —?and the following table by initial value. (07 Marks)
%" X
X 0 0.1 0.2 03
y 1 [ 1.1103 ]1.2427 | 1.3990
y' 1 | 1.2103 | 1.4427 | 1.6990
) A
b. Derive Euler’s equation in the standard form i— i i =0. (06 Marks)
oy dx\ &y
Xy
¢. Find the extremal of the functional J(y’ +x7y7)dx. (07 Marks)
X

OR
dzy dy ’ 2 . 3
10 a. By Runge Kutta method solve e =% ) y~for x = (1.2 correct to four decimal places.
X" 4
Using initial condition y(0) = 1, y'(0) = 0. (07 Marks)
b. Prove that the shortest distance between two points in a plane is a straight linc. (06 Marks)

I
c. Find the curve on which the functional {[[y’z +12xyldx with y(0)=0,y(1)= 1. (07 Marks)
)
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GBESHEHENE

USN

Time: 3 hrs.

18MATDIP31

Third Semester B.E. Degree Examination, Aug./Sept.2020

Additional Mathematics - |

Max. Marks: 100

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

et
)

Module-1

Prove that (1 +1)"+ (1 —i)"= 0 T

. . 1. .
Expression the complex number (2 + 31) +ﬁ in the form a + ib.
-]
Find the modulus and amplitude of the complex number 1 — cosa + 1 sina.

OR

(08 Marks)

(06 Marks)

(06 Marks)

If A =i+2j-3k, §:3i—j+2k show that A+B is perpendicular to A-B. Also find

the angle between 2 A+3B and A+2B.
Show that the vectors 1—2j+ 3k, 2i+j+k, 3i+4j-karc coplanar.

Find the sine of the angle between A=4di- j+3k and B=-2i+ j—2k.

Module-2
Obtam the Maclaurin’s series expansion of sin x upto term contamning X"

) )
.ol X +ye du  cu
If u=sin '[—y} prove that X —+y—=tanu.

(08 Marks)
(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

X—y ox =~ oy
Ifu=f{x-y, y—2z z-x) prove that —(:‘\E + 24—@ ={); (06 Marks)
cx ¢y oz
OR
XE x3 x-l
Prove that log(l+x)=x —? + 43;- - T F e by using Maclaurin’s series. (08 Marks)
If x=rcos0 , y=rsin0 find M : (06 Marks)
o(r,0)
Ifz=e""" flax - by) then show that b +a % = 2abz, (06 Marks)
ox  ay
Module-3

Find the angle between the surfaces x> + y* + 72 =9 and z = x* + y°

(2- 71 3 2)
Find the unit vector nom)'al to the surface X’y + 2xz =4 at (2,-2.3).
Show that the vector (—x~ + yz)i + (4y — zzx)j + (2xz — 4z)k is solenoidal.

| of 2

-3 at the point
(08 Marks)
(06 Marks)
(06 Marks)
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OR
A particle moves along the curve x =t + 1,y =), z=2t + 3 wherc t is the time. Find the
components of its velocity and acceleration at t =1 in the direction i + j + 3k. (08 Marks)
Find the values of a, b, ¢ such that F=(x+y+az)i+(bx+2y—z)j+(x+cy+22)k
1s irrotational. (06 Marks)
Find divF and curl F where F= V'(x3 + y‘1' +7 - 3xyz). (06 Marks)
Module-4
Obtain the reduction formula for Icos" xdx , n>0. (08 Marks)
0

1 v
Evaluate I

. = dx (06 Marks)
pvl—x"

Evaluate ”xy(x +y)dxdy over the area between y = x* and y = x. (06 Marks)
: OR
Obtain the reduction formula for
J.-sin" xdx ., n>0. (08 Marks)
1]

Evaluate I—Lw dx (06 Marks)
AV

Evaluate J I I-e""" dz dy dx (06 Marks)
0 0 0

Module-5

Solve  y(log y)dx + (x — log y)dy =0 (08 Marks)

Solve x.g)i +y=x"y’ (06 Marks)
dx

Solve (xy"— ¢" *)dx — K’y dy =0 (06 Marks)

. i & OR -
Solve (5x*+ 3x7y* = 2xy') dx + (2x'y - 3xy" = 5y )dy =0 (08 Marks)
Solve j—y +xsin2y=x"cos’ y (06 Marks)
X
Solve (xy' + y)dx + 2y + x+ y) dy =0 (06 Marks)
* ok ok ok ok
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USN 17MAT31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Engineering Mathematics - 1lI
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Find the Fourier series to represent the periodic function f(x)=x-x* from x=-m to

X=T. (08 Marks)

The following table gives the variations of periodic current over a period.

t sec Q% T T I 2T | 5T | T
6 3 2 3 6
Aamp. [ 198 1.30]1.05]1.30|-0.88[-0.25]1.98
Expand A as a Fourier series upto first harmonic. Obtain the amplitude of the first harmonic.
(06 Marks)

Find the half range cosine series for the function f(x)=(x-1)" in 0 <x <1. (06 Marks)
OR

Find the Fourier series of f(x)=2x—x" in (0, 3). (08 Marks)

Obtain the constant term and the coefficients of the first sine and cosine terms in the Fourier

series expansion of y as given in the following table: (06 Marks)

01 |2 |3 |4 |5 |6
yv: 91824 (2826|209
Obtain the half-range sine series for the function,

T
% O<x<—
f(x)== i 2, (06 Marks)
=X, S<x<m

Module-2

, : | a’-x?, |x|<a
Find the Fourier transform of f(x)= . Hence deduce that
0, [x[>a
t(sinx —xcosx)  x 3n
[ 3 cosdx == (08 Marks)

X
\]

Find the Z-transform of,

(1) cosn® and (11) coshn® (06 Marks)
Solve y ., +6y, ., +9y, =2" with y, =0=y,, using z-transforms technique. (06 Marks)

I of3
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OR

. . : ax ¢ coshx

Find the Fourier cosine transform of e ™ . Hence evaluate I ——dx (08 Marks)
X" +a”
0

Find the Z-transform of,
(i) (n+1)? (i1) sin(3n +5) (06 Marks)

) . , . 277 +3z
Find the mverse Z-transtorm of ——————. (06 Marks)

(z+2)z-4)
Module-3

Find the two regression lines and hence the correlation coefficient between x and y from the
data. (08 Marks)

x| |2 13 14 |5 |6 |7 [8 |9 |10
y{10]12]16 )28 |28 |36 |41 494050
Fit a second degree parabola to the following data: (06 Marks)
x[0[1 |2 |3 |4

y|[1]1.8]13]25]63
Using Newton-Raphson method find the root of xsinx+cosx =0 near x = corrected to

4 decimal places. (06 Marks)
OR

Two variables x and y have the regression lines 3x+2y=26 and 6x+y=31. Find the

mean values of x and y and the correlation coefficient between them. (08 Marks)

Fit a curve of the form, y =ae™ to the following data: (06 Marks)

x: |5 | 15]20|30[35]40
y: | 10|14 [25]40]50] 62

Using Regula-Falsi method find the root of xe® =cosx in the interval (0, 1) carrying out

four iterations. (06 Marks)
Module-4

Using Newton’s forward and backward interpolation formulae, find f{1) and (10) from the

following table: (08 Marks)

X 3 |4 |5 6 7 8 9

Rx) |48 84145 236|362 |528 739
Given that £(5) =150, f(7) =392, RI1) = 1452, {(13) = 2366, f{17) = 5202. Using Newton’s

divided difference formulae find f{9). (06 Marks)
d 0.6
Using Simpson’s 5 rule evaluate je‘x' dx by taking seven ordinates. (06 Marks)
0
OR

Using Newton’s Backward difference interpolation formula find f{105) from, (08 Marks)
X 80 85 90 95 100
f{x) | 5026 | 5674 | 6362 | 7088 | 7854
If f()=-3, f(3)=9, f(4)=30, f(6)=132 find Lagrange’s interpolation polynomial that
takes the same value as f{x) at the given point. (06 Marks)

5.2 th
Evaluate IIO&- xdx by Simpson’s s rule with h=0.1. (06 Marks)
4
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Module-5
Verify Green’s theorem for §(xy +y’ )dx +x°dy where C is bounded by y=x and y = X"

I

(08 Marks)

Using Gauss divergence theorem evaluate j F.nds,

> Wg

i

where F= (x2 - yz)f +(y2 - zx)]+ (z2 - xy) over the rectangular parallel piped 0<x <a.
0<y<band 0<z<c. (06 Marks)

. : . : of def
With usual notations derive Euler’s equation, LI C— =0. (06 Marks)
cy dx\oy

OR
If ]"5: (5xy—6x3)i+(2y—4x)€, evaluate §l;_df along the curve C in the xy-plane. y=x"

C

from (1, 1)to (2, 8). (08 Marks)
Find the extremals of the functional with y(0) =0 and y(1)=1.

(06 Marks)
Show that Geodesics on a plane arc straight lines. (06 Marks)

® ok ok sk ok
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USN 17MATDIP31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 a.  Find the modulus and amplitude of,
[+cosa+isina (06 Marks)
(l+i)2+i) . : .
b.  Express the complex number —H(q—)rr— in the forma + ib. (07 Marks)
3-+1
C. Find a unit vector normal to both the vectors 4i— j+ 3k and —2i+ j—2k. Find also the sine
of the angle between them. (07 Marks)
OR
] . + . n o
2 a. Show that s Sl_n 2 ?COSG =Co0s n(E - 8] +1sIn n(E -01. (06 Marks)
1+sinB-icos6 2 2
b IfA=i-2j-3k, B=2i+j-k, C=i+3j-k
find (i) (Ax fgj X(BX c] (i) Ax(éx é) (07 Marks)
¢.  Show that {ax b i)x ‘c, (,x a} = {a b c} : (07 Marks)
Module-2
3 a Ify= (xl -1)" then prove that (1 - x:)y“+2 —2xy,, +n(n+1)y, =0. (06 Marks)
b. Find the pedal equation of the curve ™ =a™(cosm6 +sin mo). (07 Marks)
c. Show that the following curves intersect orthogonally r=a(l+cos0), r = b(l—cos8).
(07 Marks)
OR
2 3 4
4 a. Show that vI+sin2x =1+x— XT —%—+ L4 ...... using Maclaurin’s series expansion.
) (06 Marks)
> ax+hy ¢ cu cu
b, If u=e™"f(ax - by), prove that b— +a-— = 2abu . (07 Marks)
Ox oy
_éluv,w) 3 . %
C. Find ————— where u=x"+y +2z ,v=xy+yz+zx, w=x+y+2z. (07 Marks)
a(x,y.z)
Module-3
5 A Obtain a reducation formula for J-cosn xdx . (06 Marks)
2 4
X
b. Evaluate | ———=dx . (07 Marks)
1[. NI 'S
¢. Evaluate || J'é“}"‘dzdy dx . (07 Marks)

00 0
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OR
Obtain a reducation formula for jsin "xdx. (06 Marks)
I yl-y
Evaluate I j x’y dxdy . (07 Marks)
0 0
¢ b oa
Evaluate J.‘”(x’ +y 4 zl)jzdydx. (07 Marks)
-t-h-a
Module-4

A particle moves along the curve x =1-t', y=1+t" and z=2t-5.
(1)  Determine its velocity and acceleration. _
(1) Find the components of velocity and acceleration at t = | in the direction 2i+ j+ 2k .

(06 Marks)
Find the directional derivative of, ¢ = xzyz +4xz? at (1, -2,-1) along 21— j—2k. (07 Marks)

If F = (x+y+azh+(bx +2y—-z)j+(x+cy+2z)k find a, b, ¢ such that curl F =0 and then

find ¢ such that F=V¢. (07 Marks)
OR

If r = xi+ yj+zk and r=|r| prove that V(r" ): ' r (06 Marks)

If F = (x+y+1)i+j—(x+y)k show that ﬁ.curl [:' =1 (07 Marks)

»

Show that F=(y+2z)i+(z+x)]+(x+y)k is irrotational. Also find a scalar function

¢ such that l; =Véd. (07 Marks)
Module-5
Solve : d_y P . ) (06 Marks)
dx y+x
Solve :(y* - 3x3y)dx —(x* - 3xy? )dy =i (07 Marks)
Solve : .xy(l + ;viy2 );1—y =1. (07 Marks)
%
OR
dy
Solve : E— +YCOtX =COSX . (06 Marks)
X
Solve : (4xy +3y” —x)dx + x(x +2y)dy=0. (07 Marks)
(+2y=3 '
Solve - dl _X+ey—s

= . (07 Marks)
dx 2x+y-3
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50, will be treated as malpractice.

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

USN 15MAT31
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Engineering Mathematics - Il
Time: 3 hrs. Max. Marks: 80

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

(08 Marks)

Module-1
1 a. Obtain the Fourier series of f{x) = x(2m - x) in 0 < x < 27 and hence deduce that ;
o111
oV =gttt --.
g I 3 5

b. Express y as a Fourier series upto the second harmonics given :

x| 0| 1] 2 [ 3|45
y| 4 |8 1517162

OR

2 4. Obtain the Fourier series for f(x) =¢ " in the interval 0 < x < 2.

Expand the function f(x) = xsinx as a Fourier series in the interval -t £ x < 7.

¢. Expand f(x) = 2x — | as a cosine halfrange Fourier series in 0 <x < |.

Module-2
3 a. Find the Fourier transform of

£(x) 1-|x| for |x| <1
X )=
0 for |[x]|>1

1w 2
And hence deduce thatJ Sin tdt:£
0 t: 2

b. Find the Fourier cosine transform of

X allEx g2

0 elsewhere

f(x):{

¢. Find the z— transform of : 1)cosnO i) sinn0.

OR
4 a. Obtain the Fourier transform of f(x) = xe M,
o Y
b. Ifu(z) ="Z—+3Z , find the inverse z-transform.
(z+2)(z—-4)

(08 Marks)

(06 Marks)
(05 Marks)
(05 Marks)

(06 Marks)

(05 Marks)

(05 Marks)

(06 Marks)

(05 Marks)

c. Solve the difference equation y, 2 + 6y, +9y, = 2" with yo =y = 0 using z — transforms.

1 of3
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Module-3

Compute the co-efficient of correlation and equation of lines of regression for the data :

x| 1 2 3 -+ 5 6 7
yi| 9 8 10} 12 | 11 | 13 | 14

(06 Marks)
Fit a best fitting parabola y = ax® + bx + ¢ for the following data :
X 1 2 314 5
y [10 1213|1619
(05 Marks)
Use the Regula — Falsi method to find a real root of the equation x* — 2x — 5 = 0 correct to
three decimal places. (05 Marks)
OR
Find the co-efficient of correlation for the following data :
x | 10|14 ]18|22126] 30
y |18 ]12 24| 6 |30 36
(06 Marks)
Fit a least square geometric curve y = ac™ for the tollowing data :
X 0 |2 -
y [8.12]10|31.82
(05 Marks)
Use Newton — Raphson method to find a real root of the equation : xlog), =1.2 correct to
four decimal places that is near to 2.5. (05 Marks)
Module-4
From the following table find the number of students who have obtained :
1) Less than 45 marks
11) Between 40 and 45 marks.
Marks 30-40 | 40-50 | 50-60 | 60-70 | 70 - 80
Number of students 31 42 51 35 31
(06 Marks)
Find the Legrange’s interpolation polynomial for the following values y(1) = 3, y(3) = 9,
y(4) =30 and y(6) = 132. (05 Marks)
b s
Evaluate Iiditaking seven ordinates by applying Simpson’s ;8_111 rule. (05 Marks)
g 1+x
OR

Give Uap = 24.37, U = 49.28, Uy = 162.86 and us3; = 240.5 find Wag by Newton’s divided
difference formula. (06 Marks)
Extrapolate for 25.4 given the data using Newton’s backward formula :

x | 19 20 2] 22 23
y | 91 | 10025 | 110 | 12025 | 131

(05 Marks)

1
X

Evaluate : j. o dx by Weddle’s rule taking seven ordinates. (05 Marks)
Ol xe
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Module-5
Verify Green’s theorem for §(xy+ y*)dx + x*dy where C is the closed curve of the region
bounded by y = x and y = x°. ) (06 Marks)

. . " d
Derive Euler’s equation in the form -4 ———[iJ =1, (05 Marks)

dx | oy’
If F = Xyl + yzj+ zxk evaluate J'I:-d? where C is the curve represented by x = t, y = t’,
C
z=t,-1<t<1. (05 Marks)

OR

Verify Green’s theorem in the plane for I(x1+y2)dx+3x3ydy where C is the circle
E
x* + y* = 4 traced in the positive sence. (06 Marks)

Evaluate J(xydx+xy3dy)by Stoke’s theorem C is the square in the x-y plane with the
p.

vertices (1, 0), (-1, 0), (0, 1) and (0, 1). (05 Marks)
Prove that the geodesics on a plane are straight lines. (05 Marks)
R
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CBESISEHENE

USN 1SMATDIP31
Third Semester B.E. Degree Examination, Aug./Sept.2020
Additional Mathematics - |

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a  Express 5+§__1 in the form xi + 1y. (06 Marks)

— &l
; . (1+i)
b. Find the modulus and amplitude of e (05 Marks)
+1
c. Ifa=(3,-1,4), b=(1,2,3), c=(4, 2, —1) find ax(bxc) (05 Marks)
OR
2 a. Provethat (I+cos@+isin@)" +(1+cosB—isin0)' =2""'cos" g-cosg : (06 Marks)
b.  Find the sine of angle between a=2i- 2j+k and b=i -2j+2k (05 Marks)
c. Find the value of A, so that the vector a =2i -3j+k , 5=i+2j_3k and c=j+rk are
coplanar. (05 Marks)
Module-2
3 a. If y=tan 'x, prove that
(1 + xl)y“+2 +2(n +1)xy,,, +n(n+1)y, =0 (06 Marks)
b. Find the angle between the radius vector and tangent to the curve r=a(! — cosf) (05 Marks)
3 3 et
c. If u= sin_'{uJ prove that x@ + yﬂ =2tanu. (05 Marks)
X+y X )
OR
4 a. Find the pedal equation of the curve r = 2(1 + cos 0) (06 Marks)
b. Find the total derivative of u = xy*, where x =¢',y =log . (05 Marks)
¢. Obtain the Maclaurin’s series expansion of the function sin x. (05 Marks)
Module-3
5 n
a. Evaluate ‘[xcos“ x dx (06 Marks)
]
13
b. Evaluate ”x"y"dx dy (05 Marks)
0o
111
c. Evaluate J-“-(x +y+z)dxdydz (05 Marks)

004
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OR
w2
Evaluate _[ sin® x cos’ x dx using Reduction formula. (06 Marks)
0
I ¥'x
Evaluate j jxy dydx (05 Marks)
0 x
11y
Evaluate I H xyzdx dydz (05 Marks)
g0a
Module-4
A particle moves along the curve r=(t' —4t)i+(t* +4t)j+ (8" =3t )k. Determine the
velocity and acceleration at t = 2, (06 Marks)

Find the directional derivative of ¢ = xzyz +4xz" at (1,-2,-1) in the direction of 21 —j — 2k.
(05 Marks)
Find the constants a and b, such that F = (axy+z")i + (3x* —2)j+ (bxz’ — y)k

1s 1rotational. (05 Marks)
OR

Find the angle between the tangents to the curve x =t'+ 1, y=4t-3,z=2t" -6t at t=1

and t= 2, (06 Marks)

Find divF and curlF where F=(3x* -3yz)i+ (3y® - 3xz)j+ (32" - 3xy)k (05 Marks)

Find *a’ for which F= (x+3y)i+(y-22z)j+(x +az)k issolenoidal. (05 Marks)

Module-5

Solve d%x =1+ % 4 (%) (06 Marks)

Solve XZd)/dx =3x* —2xy +1 (05 Marks)

Solve (xz + y)dx + (y3 + x)dy =0 (05 Marks)
OR

Solve d%x =Y +x% " (06 Marks)

Solve x d%x =y+ xcos{%] (05 Marks)

Solve (x*+y Ky = 4x’y dx (05 Marks)

k %k ok sk ok
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USN Question Paper Version : A

Third Semester B.E. Degree Examination, Aug./Sept.2020
Constitution of India, Professional Ethics and Cyber Law

(COMMON TO ALL BRANCHES)

Time: 2 hrs.] [Max. Marks: 100
INSTRUCTIONS TO THE CANDIDATES

1. Answer all the Hundred questions, each question carries ONE mark.

2. Use only Black ball point pen for writing / darkening the circles.

3. For cach 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.

1. Chairman of the Constituent assembly was and was the chairman of drafting
committee.
a) Dr. Rajendra Prasad and Dr.B.R. Ambedkar
b) Dr.B.R. Ambedkar and Dr. Rajendra Prasad
c) Jawaharlal Nehru and Dr.B.R. Ambedkar
d) Sardar Vallabhbhai Patel and Dr.B.R. Ambedkar

2.  Which of the following writ is issued by the court in case of an illegal detention of a person by
police.

a) Certiorari b) Mandamns c¢) Habeas Corpus d) Quo-Warranto.

3. Who are not permitted to organize unions or associations?

a) Armed forces b) Government Servants
¢) Unemployed Graduates d) Farmers.

4. Right against exploitation seeks to protect the weaker sections of the society by
a) Giving equal pay for equal work for men and women
b) Prohibiting human trafticking and Beggar
¢) Providing compulsory education for children below the age of 14 years
d) None of the these.

5.  Which one of the following is a feature common to both the Indian federation and the
American federation?
a) A single citizenship b) Three lists in the constitution
c¢) Dual Judiciary d) A federal Supreme Court to interpret the
constitution.

Page 1 of 9
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Which of the following laws exercised the most profound influence in framing Indian
constitution?

a) British Constitution b) US Constitution

¢) Irish Constitution d) The Government of India Act, 1935
Who headed the Interim Cabinet formed in the 19467

a) Rajendra Prasad b) Jawaharlal Nehru

c¢) Sardar Vallabai Patel d) Rajagopala CharL

The preamble in the constitution of independent India is modified version of which of the
following:

a) Bill of Rights in USA b) Objectives resolutions moved by Jawaharlal Nehru
¢) British Magna Carta d) Ideals of Communism.

Which one of the following determines that the Indian Constitution is federal?
a) A Written and rigid constitution

b) An Independent judiciary

¢) Vesting of residuary powers with the centre

d) Distnibution of powers between the centre and the states.

As per Indian protocol, who among the following ranks the highest in the order of precedence?
a) Deputy Prime-minister b) Former President
¢) Governor of a state within his state/the state ~ d) Speaker of Loka-Sabha

Which ot the following constitutional provision strengthens Indian federalism?
a) Single Citizenship b) Written Constitution
¢) Rigidity of Constitution d) Emergency provisions in the constitution.

The concept of public interest litigation originated in
a) UK b) Australia c) USA d) Canada

Which of the following is/are the constitutional provisions facilitating union control over the
states?

i) All India services ii) Unified Judiciary  iii) Officers of Governor iv) Grants-in-aid
Select the answer which is correct using the code given below.
a) 1 only b) 1 and 4 only ¢) 2 and 4 only d) 1,3 and 4 only

In which of the following countries, the no-confidence motion to bring down the Government
is adopted only when the confidence motion is passed in the alternate council of ministers?
a) France b) Germany c) Italy d) Portugal

Indian Parliamentary system is different from the British parliamentary system in which of the
following respects?

a) Both a real and a nominal executive b) A system of collective responsibility
c) Bicameral legislature d)A different judicial review

Which one of the following words was not contained in the original preamble to the Indian
Constitution?

a) Sovereign b) Secular c¢) Democratic d) Republic

Page 2 of 9
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Consider the following statements regarding “Economic Justice™ as enshrined in the preamble
to the Constitution of India.

a) It refers to absence of unemployment in India

b) It refers to equal wealth with everyone in India

c) It refers to possession of all forms of wealth under public sector

d) It refers to equal opportunity to everyone to raise one’s standard of living.

In the Indian constitution, the right to equality is granted by
a) Article 16 to 20 b) Article 15 to 19
c) Article 14 to 18 d) Article 13 to 17

An American citizen staying in India can not claim right to
a) Freedom of trade and profession b) Equality before the law
c) Protection of life and property, personal liberty ~ d) Freedom of Religion

The Constitution of India recognizes
a) Only religious minorities b) Only linguistic minorities
c¢) Linguistic and religious minorities d) Religious, Linguistic and Ethnic minorities

Which one of the following rights was described by Dr.B.R. Ambedkar as the heart and soul of
the constitution?

a) Right of freedom of religion b) Right to property
c¢) Right to Equality d) Right to constitutional remedies

Which one of the following comes under the jurisdiction of both the High Court and the
Supreme Court?

a) Disputes between the centre and the state b) Disputes between the states inter-states
¢) Protection of the fundamental rights d) Disputes on inter-state rivers

Which one of the following article of the directive principles of state policy deals with the
promotion of International peace and security?
a) 51 b) 48A c)43A d) 41

The purpose of the inclusion of directive principles of the state policy in the Indian
Constitution is to establish.

a) Political Democracy b) Legal democracy

c¢) Gaudian Democracy d) Social and Economic democracy

Uniform Civil code is the proposal to replace the personal laws with a common set governing
every citizen. The uniform civil code does not pertain to which of the following matters.
a) Marriage b) Inheritance ¢) Maintenance d) Defamation

The ideal of “Welfare State” in the Indian Constitution is enshrined in its.
a) Preamble b) Directive Principles of state policy
c¢) Fundamental rights d) 7" schedule of the constitution

For a citizen of India, the duty to pay taxes is a

a) Fundamental duty b) Legal obligation
¢) Constitutional obligation d) Moral obligation
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Fundamental Duties enshrined in our constitution are inspired from which of the following
countries?

a) Ex-USSR b) Swedan c¢) Norway d) USA

The president can be impeached for

a) Violating the constitution

b) Disregarding the parliament

¢) For not abiding by the advice of the Prime-Minister
d) All of the above

The Chief-minister of a state in India is not eligible to vote in the presidential election if
a) He himself1s a candidate

b) He 1s yet to prove his majority on the floor of the lower house of the state legislature
¢) He 1s a member of the upper house of the state legislature

d) He is a caretaker chief-minster

Consider the following acts of parliament. Which of the following is not undertaken as per the
discretionary power of the president?

a) President asks the leader of a political party to form Government who enjoys majority in
Lok-Sabha

b) President asks the parliament to reconsider the financial bill

¢) President calls the session of the parliament when he has not been asked to do so

d) President warmns the council of ministers on their recommendation to appoint a particular
person as CAG of India

In which of the following elections does the Vice-President participate?

a) President b) Chairperson of Rajys Sabha

¢) Deputy chairperson of a Rajya Sabha d) None of the above

The Tenure of the Vice-president is

a) 06 years b) 05 years

¢) 03 years d) Till he enjoys the support of the party
Who 1s the head of the council of ministers in the Union Cabinet/Ministers?

a) Home minster b) Prime-Minister

¢) Speaker of parliament d) President

Who is the chief Advisor to President of India from the parliament?

a) President b) Prime Minister

¢) Speaker of Parliament d) Vice-President

Council of Ministers 1s headed by the and are appointed by president on the advice of
a) Prime Minister and Prime Minister b) President and Prime Minister

¢) Prime Minister and President d) President and chief justice of India

The Cabinet includes only the ministers.

a) Prime Minister b) Cabinet

c) State d) Union and State Rank
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cabinet comprises Prime Minister and very close associates of Prime Minster.
a) General b) Kitchen ¢) Particular d) Housc

Who is the highest law officer in the country?

a) Additor General b) Chief Justice

c) President d) Attorney General

According to Article 88, has the right to take part in parliamentary proceedings
including right to speak.

a) Vice-President b) Attorney General

¢) Advisor of parliament member d) Speaker of Loka Sabha

In India, the Union Legislature is called

a) Lokasabha b) Rajyasabha c) Parliament d) Vidhana Sabha
Rajyasabha is also known and called as

a) Council of States b) Council of the Lokasabha

¢) Council of cabinet d) Council of Union Administration

Vice President of India is Ex-Officer Chairperson of
a) Lokasabha b) Rajyasabha ¢) Supreme Court d) President office

The life of the Lokasabha shall not exceed 06 months after the end of
a) War b) National Emergency  c) States term d) President power

The minimum attendance of the members required for a proceedings of any house to begin is
known as

a) Assembly b) Parliament ¢) Quorum d) Legislature

Presiding officer of Lokasabha is

a) Prime Minister b) Home Minister c) Speaker d) President
Leader of opposition in Lokasabha enjoys a statutory status equal to that of a

a) Speaker b) Deputy Prime Minister

¢) Cabinet Minister d) Ministers of State Ranking
Delimitation of constituencies refers to redrawal of constituencies based on the latest

a) Census figures b) MP seats c) MLA/MLC seats d) People

As per convention, there are sessions of parliament

a) Three regular b) Four regular c) Five regular d) Two regular

If refers to the end of session of parliament. Pending bills do not lapse by the act of
a) Adjournment b) Session ¢) Prorogation d) Parliament

Which article provides the information for the disqualification of the members of parliament?
a) 100 b) 101 ¢) 102 d) 103
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Which hour starts immediately after the end of question hour and lasts until the agenda for the
day t.e regular business of the house is taken up

a) Question b) Notice c) Zero d) Replay

Any matter which is not covered under money, financial, or constitution amendment bill is
covered under

a) Money bill b) Ordinary bill c) Financial bill d) Parliament bills
Joint sitting/session is conveyed by the and presided by the speaker of Lokasabha.

a) Prime minister b) President ¢) Vice-President d) Deputy speaker
The maximum life of an ordinance can be

a) 06 weceks b) 06 months

¢) 06 months and (06 weeks d) Till the parliament disapproves the ordinance

Who is not eligible to be a member of Departmental standing committee?
a) Prime minster b) Minister c) Speaker d) President

Which article deals with the appointment of High Court Judges?

a) 117 b) 217 e} 317 d) 417
99" Amendment Act has provided the information about the creation/establishment of
a) NHRC b) NJAC c) VICE d) NTSC
Under article 129, court has been declared as a court of Record.

a) District b) Regional c¢) High d) Supreme
The CAG is appointed by the president of India on the advice of

a) President b) Chief Justice c) Speaker d) Council of Ministers
Who/which of the following is the custodian of the constitution of India?

a) President of India b) Prime Minister of India

¢) Loka Sabha secretariat d) Supreme Court of India

The Governor shall hold office for a period of 05 years, subject to

a) Pleasure of CM b) Pleasure of Chief Justice

¢) Pleasure of central ministers d) Pleasure of President

Article 164 states that shall be appointed by the governors.

a) KPSC president b) Aditor general

¢) Chief'justice of High Court d) Chief ministers

In India, the Advocate general is a legal advisor to the

a) Central Government b) State Government

¢) PM d)CM

At the state level, bills are divided into categories

a)01 b) 02 ¢)03 d) 04
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18CPC39
Who is the chief patron of NALSA (National Legal Service Authority)?

a) President b) Vice-President
¢) Prime Minister d) Chief Justice of India

Article 326 of the constitution prescribes for elections to the lokasabha and legislative
assemblies

a) Universal Adult Franchise b) Voting powers of Foreigners

c¢) Not vote in the elections d) Removal of name from the voters list.
The election commission is a members body

a) 02 b) 03 c) 05 d) 09

ensures frec and fair elections in the country (during elections time) from the date of
announcement.

a) Moral code of conduct b) More rules to vote
¢) Constitution d) Supreme Court to vote

What is considered as an alternative to an earlier procedure to reject all Candidates-section
49(0), Conduct of Election Rules, 19617

a) VVPT b) MCC c)NOTA d) NLSA
Right to vote in Lokasabha and state assembly elections is a right
a) Constitutional b) Statutory ¢) Moral d) Fundamental

Who 1s responsible for proper conduct of elections at a polling both? And he/she is appointed
by district election officer?

a) Polling officer b) Retuning officer

¢) Tahasildhar d) Presiding officer

73" Amendment Act, 1992 provides information about bodies and added part IX and
11" schedule.

a) Rural local b) Urban local c¢) Muncipolities d) BBMP
Parliament approves National Emergency for period of months. And it is required to
approve emergency within a month by special majority.

a) 03 Months b) 06 Months

¢) 01 year and 06 months d) 05 years and 06 months

Under article 360, when the president is satisfied that either financial stability of India or credit
of India or any part of its territory is under threat, president can proclaim emergency.

a) National Emergency b) States Emergency

c) President Rules Emergency d) Financial Emergency

What 1s the minimum age for contesting in the elections of panchayaths?

a) 18 years b) 21 years c) 25 years d) 30 years
97" Amendment Act provided constitutional status to

a) Rural Panchayath system b) Town Muncipal Councils

c¢) CO-operative societies d) Zilla panchayaths
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Planning is defined as the process of

a) Organizing b) Management
¢) Forecasting future problems d) Objective

The process of implementing the objective into actual practice becomes the executive
a) Function of workers b) Function of Management
¢) function of unions d) Labours

One of the characteristics of profession is

a) It gives scope to exercise one’s skill

b) It gives monopoly on service

¢) It provides opportunity to help the poor and needy
d) It demands high standard of honesty

Engineering Ethics is
a) A macro ethics b) Business ethics
c¢) A preventive ethics d) A code of scientific rules based on ethics

Contlict of Interest may be
a) False b) Imaginary c) Created d) Potential

Good work means

a) Superior work done with great care and skill
b) Responsible work

¢) Work above and beyond the call of duty

d) Work involving high risk

The code of ethics can be taken as guidelines by Engineers to
a) Overcome the work pressure b) Resolve the conflicts
¢) Fonmulate the problem d) Escape from the Responsibility

This is not dishonesty in Engineering.

a) Trimming b) Blending c) Negligently d) Intentionality
The formula of MTR Sambar Masala in an example of

a) Patent b) Trademark c) Copyright d) Trade Secret
Corrupt professional judgement leads to

a) Integrity in R and D b) Reliability

¢) Conflict of Interest d) None of these

Which of the following is not preserved as an Intellectual property?

a) Trade Secret b) Government Regulations

¢) Formulae d) Patents

These are not trade secrets
a) Formulas b) Principles ¢) Patterns d) Devices
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Which of the following is not a type of cyber crime?
a) Data theft b) Forgery
c¢) Damage to data and systems d) Installing Antivirus for protection

Which of'the following is not a type of peer-to-peer cyber-crime?
a) Phishing b) Injecting Trojans to a target victim
c) MiTM d) Credit card details leak in deep web

All of the following are examples of real security and privacy threats except:
a) Hackers b) Virus ¢) Spam d) Worm

Unsolicited commercial email is known as
a) Spam b) Malware ¢) Virus d) Spyware

Which of the following is a class of computer threat?
a) Phishing b) Soliciting ¢) DoS attacks d) Stalking

The way of manipulating data into information is called as
a) Storing b) Processing ¢) Deletion d) Organizing

Pharming is also known as:
a) Black hat b) Web Jacking c¢) Crackers d) None of them

When a person is harassed repeatedly by being followed, called or be written to he/she is target
of

a) Bullying b) Stalking c) Identity theft d) Phishing

Which of the following is not an external threat to a computer or a computer networks?
a) Ignorance b) Trojan horses c) Adware d) Crackers

Firewall is a type of
a) Virus b) Security threat
¢) Worm d) None of the above

Viruses are
a) Man Made b) Naturally occur ¢) Machine made d) All of the above

% sk ok ok sk

Page 9 of 9



@B@Q @@HEME 17CPH39/49

USN Question Paper Version : A

Third/Fourth Semester B.E. Degree Examination, Aug./Sept. 2020
Constitution of India, Professional Ethics & Human Rights

(COMMON TO ALL BRANCHES)

Time: 2 hrs.] [Max. Marks: 30

INSTRUCTIONS TO THE CANDIDATES

1. Answer all the thirty questions, each question carries ONE mark.

2. Use only Black ball point 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.

S. Damaging/overwriting, using whiteners on thc OMR sheets are strictly prohibited.

1. The constituent assembly elected for undivided India held its first meeting on

a) 16" November, 1945 b) 26™ November, 1946
¢) 9" December, 1946 d) 15" March, 1947
2. The Preamble of the Indian Constitution has been amended only once, in the year
a) 1947 b) 1976 ¢) 1978 d) 1980
3. Freedom of press is included in
a) Right to freedom of profession b) Right to freedom of trade and commerce
c) Right to personal liberty d) Right to freedom of speech and cxpression

4. The federal structure and provisions relating to Union — State relations provided in the Indian
constitution have been adopted from the
a) Canadian Constitution b) U.S.A Constitution
¢) Ireland Constitution d) Australian Constitution

5. The Directive Principles of State Policy are :

a) Political Rights b) Constitutional Right c¢) Social Rights d) Legal Right
6. Fundamental Duty demands to

a) Work sincerely b) Abide by the constitution

¢) Avoid corruption d) Abide by moral values

7. The administrative power of the president does not include to appoint the
a) Prime Minister of India b) Ambassadors
¢) Finance Commission d) Attorney General of India.
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The Union Council of Ministers are collectively responsible to the
a) Lok Sabha b) Prime Minister ¢) President d) Parliament

The total number of elected members in Rajya Sabha (Council of States) are
a) 250 b) 240 c) 238 d) 230

A judge of the Supreme Court holds office until be attains the age of
a) 58 years b) 60 years c) 62 years d) 65 years

The size of the State Council of Ministers including Chief Minister shall not be more than
percent of the members strength of State Legislative Assembly.

a) 10 b) 15 c)l8 d) 20

The minimum age to become eligible for the office of the governor of a State is

a) 50 years b) 35 years c) 55 years d) no age limit is fixed
Who appoints the Chief Election Commissioner of India?

a) Prime Minister b) Chief Justice of India

¢) President d) Union Law Minister

Elections to Lok Sabha and the state Legislative Assemblies are conducted on the basis of
a) Single transferable vote b) Limited suffrage
¢) Proportional representation d) Adult franchise

Who is authorized to initiate a bill for Constitutional Amendment?
a) Lok Sabha only b) Rajya Sabha only
¢) Either House of the Parliament d) Both Parliament and State Legislatures

Right to property is taken away from fundamental rights and re-enacted as legal right under
Article 300A by way of

a) 7" Constitution Amendment b) 30™ Constitution Amendment
¢) 42" Constitutional Amendment d) 44" Constitution Amendment

This is not the ground for proclaiming National Emergency under Art, 352
a) War b) Internal disturbances
¢) Armed rebellion d) Extemal aggression

Financial emergency under Art 360 proclaimed by the president has to be approved by the
parliament within

a) Six weeks b) Two months c¢) One month d) Three months

Seats for scheduled castes and scheduled tribes are not reserved in

a) Lok Sabha b) State Legislative assemblies
¢) Rajya Sabha d) All these

The National Commission for Women (NCW) was established under the

a) NCW Act, 1990 b) NCW Act, 1992

¢) NCW Act, 1989 d) NCW Act, 1994
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What is the tenure of the chairman of the National Human Rights Commission?
a) 5 years or upto 62 years of age
b) 5 years or upto 65 years of age
¢) 6 years or upto 65 years of age
d) 5 years or upto 70 years of age

When was National Human Rights Commission (NHRC) of India constitution?

a) 1" India January, 1990 b) 10" July, 1992

¢) 12" October, 1993 d) 15" August, 1995

Powers, authority and responsiblies of municipalities have been provided under

a) Article 246M b) Article 243N c) Article 243S d) Article 243 W
Which one is not the principle of co-operative societies?

a) Selfhelp and mutual help b) Restricted membership

c) Equality d) Democratic controls

The professional ethics deals with accepted by the professional group

a) Scientific standards b) Moral standards

¢) Ethical standards d) None of the above

As applied to responsibility, avoiding blame or being safe is the prune concern in
a) Reasonable care b) Mimimalist approach ~ ¢) Good works view d) Both (a)&(b)

Tendency of shifting responsibility will logically come down if there is
a) Group thinking b) Microscopic vision c) Fear d) Both (b)&i(c)

These are not trade secrets
a) Formulas b) Principles ¢) Patterns d) Devices

One of the elements of risk is

a) The exact source of risk

b) The possible remedy to avoid risk
¢) Detecting failure modes

d) None of the above

When the risk of harm is equated by the probability of producing benefits, the nisk is considered
to be

a) Reasonable Risk  b) Unavoidable risk ¢) Inevitable risk d) Acceptable risk.
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Strength of Materials

Time: 3 hrs. Max. Marks: 100

1

a.

b.

C.

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

Module-1
Sketch a typical stress-strain curve for a ductile material and explain briefly the salient
features of the curve. (05 Marks)
Derive an expression for the deformation of a rectangular tapering bar of uniform thickness.

(05 Marks)
Determine the value of P that will not except a maximum deformation of 2mm or a stress of

120 MPa in steel, 8 MPa in Aluminium and 115 MPa in bronze (Fig.QI(c)). Given the
following data:

A, = 600 mm?, Ey=0.84x10° N/mm’

A, =800 mm’, E,=0.7x10° N/mm’

A, =400 mm°, E,=2.1x10° N/mm®

.3_{.)_} Bromie g Aluminig
4 4p

! ! ) L

.’ﬁ@oOrrmf 1000 rem ' ZA0 rom 1
Fig.Ql(c) (10 Marks)

OR

Derive the relationship between Young’s modulus and bulk modulus. (05 Marks)
A load of 270 kN is acting on a RCC column of size 200mm * 200mm. The column is
reinforced with 10 bars of 12mm diameter each. Determine the stress in steel and concrete.
E;=16.5 E.. (05 Marks)
A bar of brass 25mm diameter is enclosed in a steel tube of 50mm external diameter and
25mm internal diameter. The bar and tube are both initially Im long and rigidly fastened at
both the ends. Find the stresses in the two materials when the temperature rises from 10°C to
90°C.

If the composite bar is then subjected to an axial tensile load of 60 kN, find the resulting
stresses given that : E, = 200%10° MPa, E, = 100x10° MPa, o, = 11.6%x107%°C,
ap = 18.7x107/°C. (10 Marks)

Module-2
Explain the maximum shear stress theory. (05 Marks)
Explain the procedure for determining stresses in a general two dimensional stress system
using Mohr’s circle. (05 Marks)
At a point in a strained material, the state of stresses is as shown in Fig.Q3(c), Determine the
principal stresses, maximum shear stress and sketch the orientation of the principal planes.

, Tgommm"
/lﬂIOO NJ e
ok
Fig.Q3(c) (10 Marks)
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OR
In a thin cylinder, show that he hoop stress is twice the longitudinal stress. (08 Marks)
The maximum stress permitted in a thick cylinder of internal diameter 100mm and external
. 5 2 % .
diameter 150mm is 16 N/mm’. If the internal pressure is 12 N/mm”’, what external pressure

can be applied? Plot curves showing the variation of Hoop stress and radial stress through
the material. (12 Marks)

Module-3
Define the terms:

(1) Bending Moment (ii) Point of Inflexion. (04 Marks)
Draw SFD and BMD for the cantilever beam shown in Fig.Q5(b).

N
3 L"K“‘ qu'ﬂ‘“—\LLrK
S .
|
Fig.Q5(b) (06 Marks)
Draw SFD and BMD for a simply supported beam carrying two point loads of 12 kN at 1/3"

span from either supports in addition to a UDL of 10 kN/m throughout span of beam is 6m.
(10 Marks)

OR
Establish the relationship between shear force, bending moment and load intensity.

(06 Marks)
Draw SFD and BMD for the beam shown in Fig.Q6(b). Locate maximum shear force
maximum bending moment and point of contraflexure.

2 |DKN

Yoo 5

A A% ?C)' av =
Vom! 4o ! um L 2m
= s A< ns
Fig.Q6(b) (14 Marks)
Module-4

with usual notations.

. . : . M E
Derive the simple bending equation in the form — = R

L
¥

(08 Marks)
A beam of [ section consists of 180mm * 15mm flanges and a web of 280mm x 15mm. It is
subjected to a bending moment of 120 kN-m and a shear force of 60 kN. Sketch the bending

stress distribution and shear stress distribution along the depth of the section. (12 Marks)
OR
Derive the torsion equation for a circular shaft subjected to pure torsion. (10 Marks)

A solid shaft of 60mm diameter is to be replaced by a hollow shaft of same length. The outer
diameter of hollow shaft is same as that of solid shaft. If the angle of twist per unit torsional
moment is the same in both cases, determine the inner diameter of hollow shaft. Take the
modulus of rigidity of hollow shaft to be three times that of solid shaft. (10 Marks)
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Module-5
Derive an expression for the slope and deflection of a simply supported beam carrying a
central concentrated load. (08 Marks)
A simply supported beam of constant cross section is 10m long. It is loaded with two point
loads of 100 kN and 80 kN at points 2m and 6m from the left end respectively. Calculate the
deflection under cach load the maximum deflection. Take E =200 GPa and 1= 18%10* mm”,

(12 Marks)

OR
Distinguish between long and short columns. (04 Marks)
What are the limitations of Euler’s column theory? (04 Marks)

A hollow cast iron column whose outside diameter i1s 200mmn has a thickness of 20mm. It is
4.5m long and fixed at both ends. Calculate (i) Slenderness ratio (i1) Ratio of Euler's and

Rankine’s critical loads. Take E = 100 GPa, o = and . = 550 N/mn1". (12 Marks)

1600
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Fluid Mechanics

Time: 3 hrs. Max. Marks: 100

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

Module-1
Define the following with symbols. Dynamic Viscosity, kinematic viscosity, surface tension.

(06 Marks)
Derive the expression for pressure intensity inside a soap bubble. (06 Marks)

11 10,000 liters of certain liquid weigh 1329kN. Calculate:
1) Specific weight 11) Mass density  ii1) Specitic volume and 1v) Specific gravity.
(08 Marks)

OR
Define gauge pressure, absolute pressure and atmospheric pressure and give the relation
between them. (08 Marks)
What is the difference between U-tube differential manometer and inverted U-tube
differential manometer? Where are they used? (04 Marks)
An U tube ditferential manometer connects two pressure pipes A and B. Pipe A contains
carbon tetra chloride (1.594) under a pressure of 11.772N/em” and pipe B contains oil (0.8)
under a pressure of 11.772N/cm”. The pipe A lies 2.5m above pipe B. Find the difference of
pressure measured by mercury (13.6) as manometric tluid. The centre of pipe B coincides
with manometer liquid in left limb. (08 Marks)

Module-2

Explain the procedure of finding the resultant pressure on a curved surface immersed in a
liquid. (04 Marks)
A circular plate of diameter 0.75m is immersed in a liquid of relative density 0.80 with its
plane making an angle of 30° with the horizontal. The centre of the plate is at a depth of
1.50m below the free surface. Calculate the total pressure force on one side of the plate and
the location of the centre of pressure. (08 Marks)
A fluid flow field is given by

V= xzyi + y'zj — (2xyz + yz')K. Prove that it is a core of possible steady in compressible
fluid flow. Calculate the velocity and acceleration at the point (2, 1, 3). (08 Marks)

OR
Define:

1) Steady and unsteady flow

i)  Compressible and incompressible flow. (04 Marks)
Define velocity potential function and stream function and give their properties. (08 Marks)
Check whether the stream function y = 5xy is irotational and if so, determine the
corresponding velocity potential function ¢. (08 Marks)
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Module-3
State Impulse-Momentum principle and give its any two applications. (04 Marks)
Derive the Euler’s equation of motion and then obtain Bernoullis equation. (08 Marks)

A reducer bend having an outlet diameter of 15¢ms discharges freely, the bend, connected to
a pipe of 20cms diameter has a deflection of 60° (that is, change from initial to final
direction is 60°) and lies in horizontal plane. Determine the magnitude and direction of force

on the bend, when a discharge of 0.3m"/sec passes through the pipe. (08 Marks)
OR
List the forces present in fluidmotion and give equations of motion. (06 Marks)
What is Pitot tube? Explain how it is used to find the velocity of flow in pipes or channel.
(06 Marks)

Find the discharge of water flowing through a pipe 30cm diameter placed in an inclined
position where a venturimeter 1s inserted, having a throat diameter of 15cm. The difference
of pressure between the main and the throat is measured by a liquid of specific gravity 0.6 in
an inverted U-tube which gives a reading of 30cm. The loss of head between the main and

the throat is 0.2 times the kinetic head of the pipe. (08 Marks)
Module-4

Give the classification of orifices. (04 Marks)

Derive the expression for discharge through a rectangular notch. (08 Marks)

A tank has two identical orifices in one of its vertical sides. The upper orifice is 3.0m below
the water surface and lower orifice is 5.0m below the water surface. If the value of
coefficient of velocity for each orifice 1s 0.96, find the point of intersection of the two jets.

(08 Marks)

OR
Explain the different types of Nappe with sketches. (06 Marks)
Derive the expression for maximum discharge over a broad created weir. (08 Marks)

Water flows over a rectangular weir 1.0m wide at a depth of 150mm and afterwards passes
through a triangular right angles weir, taking coefficient of discharge for the rectangular and
triangular weir as 0.62 and 0.59 respectively. Find the depth of water over the triangular

welr. (06 Marks)
Module-5

Derive Darcy-Weisbach equation for head loss due to friction in a pipe. (08 Marks)

List the different types of loss in pipe flow. (04 Marks)

When a sudden contraction from 60cm diameter to 30cm is introduced in a horizontal
pipeline, the pressure drops from 100kPa at the upstream of the contraction to 80kPa on the
downstream. Assuming a coefficient of contraction of 0.65, 1) Estimate the flow rate in the

pipe and i) the loss of head due to sudden contraction. (08 Marks)
OR
What is water hammer? List the factors upon which it depends. (06 Marks)
Obtain Dupit’s equation for equivalent pipe. (06 Marks)
Derive an expression for pressure rise in a pipe due to sudden closure of valve considering
the elasticity of pipe material and compressibility of fluid. (08 Marks)
Aok sk sk ok
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USN 18CV34
Third Semester B.E. Degree Examination, Aug./Sept.2020
Building Materials and Construction

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Write the requirements of good building stones. Explam the factors causing deterioration of

stone work and preservation of stone work. (10 Marks)
b. Explain briefly the tests conducted on bricks. (10 Marks)
OR
2 a. Explain the importance of size, shape and texture of coarse aggregates. (10 Marks)
b. Explain bulking with reference to fine aggregates with its importance and how the test for
bulking is done. (10 Marks)
Module-2
3 a. Explain briefly the essential requirement of good foundation. (10 Marks)
b. Explain with sketches the following types of foundation :
(1) Combined footing
(i1) Strap beam footing. (10 Marks)
OR
4 a. Explam with sketches the features of English bond and Flemish bond in brick masonry. with
their merits and demerits. (10 Marks)
b. Explain briefly following types of walls:
(1) Load bearing wall
(11) Partition wall
(ii1) Cavity wall. (10 Marks)
Module-3
5 a. Explam various modes failures of an arch. (10 Marks)
b. Define Lintel. Draw a neat sketch of an R.C.C. lintel with chejja mdicating the positions of
reinforcements. (10 Marks)
OR
6 a. Explain the factors which contribute in selection of flooring materials. (10 Marks)
b. Draw a neat sketch of a kind post truss indicating various elements. (10 Marks)
Module-4
7 a. Explain briefly the guidelines to be followed while locating doors and windows. (10 Marks)
b. Explain with neat sketches the following :

(1) Comer window
(i1) Bay window (10 Marks)
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OR
Plan a doglegged stair for a building in which vertical distance between the floors is 3.6m.
The stair room measures 3m x 5m (internal dimensions). (10 Marks)
Write short notes on :
(1) Shoring
(i1) Under pinning (10 Marks)

Module-5

Mention the objectives of plastering? Explain the requirements of good plaster and defects
in plastering. (10 Marks)
What are the causes of dampness? Explain any one method of damp proofing. (10 Marks)

OR
Mention the objectives of painting and point out the characteristics of an ideal paint.

(10 Marks)

Explain the procedure for :
(1) Painting on new wood work
(11) Painting on new iron work and steel work. (10 Marks)
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USN 18CV35
Third Semester B.E. Degree Examination, Aug./Sept.2020
Basic Surveying
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Distinguish between : (1) Plane survey and Geodetic survey. (it) Plan and map.
(iii) Accuracy and precision. (06 Marks)
What is ranging? Explain indirect or reciprocal ranging with neat sketch. (08 Marks)

A line was measured by a 20 mt chain which was accurate before starting the day’s work.
After chaining 900 mt, the chain was found to be 6 cms too long. After chaining a total
distance at 1575 mt, the chain was found to be 14 cms too long. Find the true distance at the

line. (06 Marks)
OR |

How is chaining performed on sloping ground by Direct method? Explain. (06 Marks)

Explain the Basic Principles of surveying. (06 Marks)

In chaining pasta pond, stations A and D on the main line, were taken on the opposite sides
of the pond. On the Left of AD, a line AB, 200 mt long was laid down and a second line, AC
250 mt long was ranged on the right of AD, the points B, D and C being in the same straight
line. BD and DC were then chained and found to be 125 mt and 150 mt respectively. Find
the length of AD. (08 Marks)
Module-2
Distinguish between :
(1) Magnetic meridian and True Meridian (1) WCB and QB.

(i11) Isgonic line and Agonic line. (06 Marks)
Differentiate between prismatic compass and surveyor’s compass. (06 Marks)
Following bearing were observed with a compass. Calculate the interior angles. (08 Marks)

Line AB BC | CD DE EA

Forebearing | 60'30" | 122°0' | 46°0° | 20530' | 300°0
OR

Define : (i) True menedian and time bearing.
(1) Isogonic line and Agonic line.

(i11) Fore bearing and Back bearing. (06 Marks)

The following are the bearings of a closed traverse ABCDEA. At what stations . do you

suspect the local attraction? Find the corrected bearings of the lines. (07 Marks)
Line FB BB

AB | 12430" | 30430
BC | 6815 | 2460
CD | 31030 | 13515’
DA 1 20015 | 17°45
In the following traverse ABCDE, the length and bearing of line EA is omitted, calculate the

length and bearing of line EA. (07 Marks)
Line | Length (m) | Fore Bearing (FB)
AB | 2040 | 87930
BC 226.0 20°20'
CD 187.0 280°0’
DE 192.0 210°03"
EA ¥ ?
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Module-3

Define the following terms:
(1) Benchmark (i1) Back sight (ii1) MSL (iv) Reduced Level. (04 Marks)
Explain the temporary adjustments of Dumpy level. (07 Marks)
Following consecutive readings were taken with a level and a 4 mt leveling staff on a
continuously sloping ground at common interval at 30 mt.
0.855 (on A), 1.545, 2.335, 3.115, 3.825, 0.455, 1.380, 2.055, 2.855, 3.455, 0.585, 1.015,
1.850, 2.755, 3.845 (on B).
The R.L of A was 380.500 mt. Make entries in a level book format and apply the usual

check. Also determine the gradient at the line AB. (09 Marks)
OR

Define the following terms:

(i) Benchmark (i1) Reciprocal leveling (ii1) Height of Instrument

(iv) Change point (06 Marks)

Explain the temporary adjustments of Dumpy level. (07 Marks)

The following staff reading were observed successively with a level, the instrument having
been moved after 3", 6™ and 8" readings:

2.228, 1.606, 0.988, 2.090, 2.864, 1.262. 0.602, 1.982, 1.044, 2.684

Enter the readings in level book format and calculated RL of all the points by Rise and Fall
method if the first reading was taken with a staff held on Benchmark of elevation

432.384 mt. (07 Marks)
Module-4

List the advantages and disadvantages of plane table surveying. (08 Marks)

What is the practical utility of three-poimt point? (04 Marks)

Explain Radiation and intersection method of plane table surveying. (08 Marks)

OR

Explain the term orientation of plane table. Discuss orientation by back sighting. (06 Marks)

List the methods of plane table surveying. Explain radiation method. (07 Marks)

What is three-point problem? How is it solved graphically by Bessel’s method? (07 Marks)
Module-5

Define a contour. Explain the characteristics of contour. (08 Marks)

The following perpendicular offsets were taken at 10 mt intervals from a survey time to an
uregular boundary line @ 3.25, 5.60, 4.20, 6.65, 8.75, 6.20, 3.25, 4.20, 5.65

Calculate the area enclosed between the survey line, the irregular boundary line and the first
and last offset by the applications of,

(1) Average ordinate rule.
(11) Trapezoidal rule.
(111) Simpson’s rule. (12 Marks)
OR
Discuss the methods of determining volumes. (06 Marks)
List the uses of contours. (04 Marks)

A Railway embankment is 10 mt wide with side slopes 1%: 1. Assuming the ground to be

level in a direction transverse to the centre line, calculate the volume contained in a length of
120 mt, the centre heights at 20 mt intervals being in meters.

22,3.7,38,4.0,38,2.8,25

Use Trapezoidal and Prismoidal rules. (10 Marks)

F ok k ok ok

2o0f2



blank pages.

o
t=1

gonal cross lines on the remainin

1. On completing your answers, compulsorily draw dia

Important Note :
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GBCSISCHENE

USN 18CV36
Third Semester B.E. Degree Examination, Aug./Sept.2020
Engineering Geology

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. What is Geology? Describe the importance of Geology in Civil Engineering. (10 Marks)
b. What is Mineral? Define , describe the different physical properties which helps in the
identification of minerals. (10 Marks)
OR
2 a. Describe the Earth’s crust , Mantle and Core, with a neat diagram. (08 Marks)
b. Describe the following with mineral examples :
i) Lustre and its types 11) Fracture and its types. (06 Marks)
c. Write the physical properties, chemical composition and uses of :
1) Orthoclase 1) Calcite. (06 Marks)
Module-2
3 a.  Explain Rock cycle. (05 Marks)
b. Give the classification of Igneous rocks. (10 Marks)
c. Describe the propertiecs of GRANITE and its uses in different Civil Engineering
Construction. (05 Marks)
OR
4 a  What is Rock Weathering? Describe the different types of weathering. (10 Marks)
b. What is Metamorphism? Describe the ditferent agents of metamorphism. (10 Marks)
Module-3
5 a. What is Fold? With a neat diagram, describe the difterent parts of fold. (05 Marks)
b. Describe the different types of faults based on their mode of occurrence, with neat diagram.
(10 Marks)
¢.  What are Joints? Write the classification and describe different types of tension joints.
(05 Marks)
OR
6 a. What is Fault? With a neat diagram, describe the different parts of a fault. (08 Marks)
b. Describe the different types of folding on the basis of their axial plane, with neat diagram.
(07 Marks)
¢. Describe the causes of folding. (05 Marks)
Module-4
7 a. Describe with a neat diagram the hydrological cycle. (07 Marks)
b. Describe the vertical distribution of ground water in soil and rock. (07 Marks)
¢. Describe : 1) Specific yield 11)  Specific retention. (06 Marks)
OR
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What is an Aquifer? Describe the types of aquifer. (08 Marks)
Describe 1) Porosity 1) Permeability. (04 Marks)
Describe the ground water exploration by Electrical Resistivity Method. (08 Marks)
Module-5
What is an Earth quake? Describe its causes and effects. (07 Marks)
What is Remote sensing? Describe the principles , advantages and disadvantages of remote
sensing. (08 Marks)
Describe the process involved in Geographic Information System (GIS). (05 Marks)
OR
What are Landslides? Describe the causes and control measures. (08 Marks)
Describe the impact of mining on Environment. (06 Marks)
Describe the impact of reservoir on Environment. (06 Marks)
C S
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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.

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

Important Note :
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USN 17CV/CT32
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Strength of Materials
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 can be assumed.

Module-1

Define the four elastic constants. (08 Marks)
A steel rod of 30 mm in diameter is enclosed in an aluminium tube of 32 mm internal
diameter and 60 mm external diameter. Both the bars are of length 750 mm and are rigidly
connected to each other. The composite bar is subjected to an increase in temperature of
40°C. Compute the stresses in each material due to the temperature increase.
If the bar is also subjected to a compression of 200 kN, compute the resultant stresses. Also,
find the final deformation of the compound bar.
Material properties are : Es = 200 GPa, a,=12x10"/ C

EA=80GPa, «, =22x10"/"C (12 Marks)

OR
Sketch a typical stress strain curve for mild steel and briefly discuss the salient points on the
curve. (06 Marks)
Derive an expression for elongation of a tapering rectangular plate of uniform thickness
subjected to an axial load. (08 Marks)
A steel flat of thickness 25 mm tapers uniformly from 300 mm to 150 mm over a length of
750 mm. If the flat is subjected to an axial tension of 300 kN, compute the elongation of the
flat. What is the % error if average area is used i calculating the extension?

E, =200 KN/mm’. Also, compute the maximum stress. (06 Marks)
Module-2

Show that the sum of the normal stresses on any two perpendicular planes in a general two

dimensional system is (6, +G ). (06 Marks)

A closed cylindrical steel vessel 8 m long and 3.2 m internal diameter 1s subjected to an
internal pressure of 5 MPa with thickness of vessel being 50 mm. Assuming E = 200 GPa
and p=0.3, compute hoop and longitudinal stresses, maximum shear stress and changes in
length, diameter and volume. (08 Marks)
Compute the maximum and minimum hoop stress and plot their variation across the pipe
thickness having an internal diameter ot 500 mm and thickness 80 mm il the pipe 1s

subjected to an internal fluid pressure of 10 MPa. (06 Marks)
OR

Derive expressions for circumferential and longitudinal stresses in a thin cylinder subjected

to internal pressure, p. (06 Marks)

Direct stresses of magnitude 120 MPa Ecnsile and 80 MPa compressive arc acting at a point
along with a shear stress of 50 N/mm~. Compute the normal and tangential stresses on a
plane inclined at 40° anticlockwise with the plane on which 120 MPa tensile stress is acting.
Also, compute the magnitudes of principal stresses and planes. Sketch the stresses and their
planes. (14 Marks)
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Module-3
A Cantilever beam is subjected to a UDL of 20 kN/m throughout its length. Sketch SFD and
BMD indicating salient values. Cantilever length =3 m. (05 Marks)

Sketch SFD and BMD for the beam shown in Fig. Q5 (b) indicating salient values (including
point of contraflexure, maximum —ve and maximum +ve BMS and maximum SF). (15 Marks)

Jhe kil r#‘”-‘“”’/’”
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OR
A simply supported beam of span 8 m is carrying a concentrated load of 100 kN at a
distance of 3 m from the left support. Sketch SFD and BMD indicating salient values.

(05 Marks)
Sketch SFD and BMD for the beam shown in Fig. Q6 (b) indicating salient values (including

point of contraflexure, maximum —ve and maximum +ve BMS and maximum SF).

Fig. Q5 (b)

(15 Marks)
25N
¢ Ism g'"g”’/ res 4m A’
JOO K :
Fig. Q6 (b)
Module-4
Show that the strength of hollow shafts i1s greater than solid shaft having same material,
length and weight. (08 Marks)
Explain maximum shear stress theory of failure. (06 Marks)
A steel shaft of diameter 150 mm transmits 250 kW at 200 rpm with T, =1.35T ., .
Compute the maxumum shear stress and sketch the stress variation. (06 Marks)
OR
Explain maximum strain energy theory of failure. (06 Marks)

A hollow circular shaft rotates at 200 rpm transmitting a power of 600 KW. Compute the
diameters of the shaft if the external diameter is 1.5 times the internal diameter permissible
shear stress in the material 15 80 MPa and the angle of twist 1s 1.1° over a length of 3 m.
Tiax = 1.35 Tyean and G = 80 GPa. Also, calculate the torque carried by a solid shaft of same
length, cross sectional area and material as that of hollow shaft with the permissible shear
stress and angle of twist being same. What is the percentage difference in torque carrying

capacities? (14 Marks)
Module-5

Derive an expression for Euler’s crippling load in a column with one end fixed and other end

free. (10 Marks)

An unsymmetrical I section with top flange 300x 20, bottom flange 150x15 and web
thickness of 12 mm is used as a simply supported beam of span 6 m with a uniformly
distributed load of 40 kN/m over its entire length. Overall depth of beam is 400 mm.
Compute the maximum tensile and compressive stresses and sketch the bending stress
distribution. Also, compute the shear stresses at salient points and sketch the shear stress
distribution at support. (10 Marks)
OR
Derive an expression for shear stress in a beam with usual notations. (10 Marks)
A hollow rectangular column having external dimensions of 250x375 with
thickness = 10 mm is used as a column of length 3.5 m with both ends of the column being
fixed. Compute the buckling load using both the formulae. E = 200 GPa, Rankine’s constant

are o=

and o, =320 N/mm’. Comment on the formula giving larger load. (10 Marks)
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USN 17CV33
Third Semester B.E. Degree Examination, Aug./Sept.2020
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. Distinguish between:
(1) Ideal fluids and real fluids
(11) Surface tension and capillarity
(111) Absolute pressure and gauge pressure
(iv) Newtonian and non Newtonian fluids (10 Marks)
b. Calculate the dynamic viscosity of oil which is used for lubrication between a square plate
0.8 x 0.8 m size and inclined plane with angle of inclination of 30°. The weight of square
plate is 300 N and it slides down the inclined plane with a uniform velocity of 0.3 m/s the
thickness of oil film is 1.5 mm. (06 Marks)
c. An oil of specific gravity is 0.8 under a pressure of 137.2 kN/m". What is the pressure head
(1) expressed in metre of water (ii) expressed in metre of 0il? (04 Marks)
OR
2 a. State and prove Pascal’s law. (06 Marks)
b. Calculate the capillary rise in a glass tube of 2.5 mm diameter when immersed vertically in
(1) water (11) mercury. Take surface tension ¢ = 0.0725 N/m for water and ¢ = 0.52 N/m for
mercury. For mercury angle of contact = 130°. (06 Marks)
€. Asimple U - tube manometer containing mercury is connected to a pipe in which a fluid of
specific gravity 0.8 and having vacuum pressure is flowing. The other end of the manometer
is open to atmosphere. Find the vacuum pressure in pipe. If the difference of mercury level
in the two limbs is 40 cm and the height of fluid in the left from the centre of pipe is 15 cm
below. (08 Marks)
_ Module-2
3 a. Derive an expression for total pressure and center of pressure for a vertical plane surface
submerged in the liquid. (08 Marks)
b. If for a two-dimensional potential flow, the velocity potential 1s given by ¢ = x(2y — 1).
Determine the velocity at the point P(4, 5). Also determine the value of stream function  at
the point P. (06 Marks)
€. Determine the total pressure on ac circular plate of diameter 1.5 m which is placed vertically
is water in such a way that the centre of plate is 3m below the free surface of water. Find
also the position of centre of pressure. (06 Marks)
OR
4 a. Derive the three dimensional continuity equation in the Cartesian coordinates. (06 Marks)
b.

Find the total pressure and position of centre of pressure on a triangular plate of base 2m and
height 3m which is immersed in water in such a way that the plane of the plate makes an
angle of 60° with the free surface of the water. The base of the plate is parallel to water
surface and at a depth of 2.5 m from water surface. (08 Marks)
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3

The wvelocity components in a two dimensional flow are u=y—+2x—x2y and

3

2 X’ ; ; :
V=Xy - 2y—?. Show that these components represent a possible case of an irrotational

flow. (06 Marks)
Module-3

State the Bernoulli’s theorem. Derive the Bernoulli’s equation starting from Euler’s equation

of' motion along a stream line. ; (08 Marks)

Define: (1) Forced vortex  (i1) Free vortex with examples. (04 Marks)

The inlet and throat diameters of a horizontal venturimeter are 30 cm and 10 cm
respectively. The liquid flowing through the venturimeter is water. The pressure intensity at
inlet is 13.734 N/em® while the vacuum pressure head at the throat is 37 ¢cm of mercury.
Find the rate of flow. Take C,y= 0.98. (08 Marks)

OR
Derive an expression for the discharge through a venturimeter. (08 Marks)
250 I/s of water flowing in a pipe having a diameter of 300 mm. If the pipe is bend by 135°
(i.c. change from initial to final direction is 135°). Find the magnitude and direction of the
resultant force on the bend, when the pressure of water flowing is 39.24 N/em?. (08 Marks)
A pilot state tube is used to measure the velocity of water in a pipe. The stagnation pressure
head 1s 6m and state pressure head is S5m. Calculate the velocity of flow assuming coefficient

of'tube =0.98. (04 Marks)
Module-4

Define hydraulic coefficients and obtain the relation between them. (06 Marks)

Differentiate between : (1) Notch and Weir  (i1) Orifice and mouth piece (06 Marks)

A rectangular weir of crest length 50 cm is used to measure the rate of flow of water in a
rectangular channel of 80 cm wide and 70 ¢cm deep. Determine the discharge in the channel

if the water level is 80 mm above the crest of weir. Take velocity of approach into
consideration, Cy= 0.62. (08 Marks)

OR

Derive an expression for discharge through a triangular notch. (08 Marks)
A right angled V-notch 1s used for measuring a discharge of 30 Vs. An error of 1.5 mm was
made while measuring the head over the notch. Calculate the percentage error in discharge
Cq=0.62. (06 Marks)
The head of water over an orifice of diameter 100 mm is 10 m. The water coming out from
orifice is collected in a circular tank of diameter 1.5m. The rise of water level in this tank is
1.0 m in 25 seconds. Also the coordinates of a point on the jet, measured from vena
contracta are 4.3 m horizontal and 0.5m vertical. Find the hydraulic coefficient of orifice.

(06 Marks)

Module-5
Explain: (i) Equivalent pipe (ii) Pipe in parallel (iii) Pipe in series (06 Marks)
A pipe of diameter 20 cm and length 2000 m connects two reservoirs, having difference of
water levels as 20 m. Determine the discharge through the pipe, if an additional pipe of
diameter 20 cm and length 1200 m is attached to the last 1200 m of length of the existing
pipe. Find the increase in discharge. Take = 0.015 and neglect minor losses. (10 Marks)
Explain water hammer in pipes. (04 Marks)
20f3
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OR
Explain minor losses. Give expression for head loss due to :
(i) Sudden expansion (if) Major loss.

(06 Marks)
A valve is provided at the end of a cast iron pipe of diameter 150 mm and of thickness

10 mm. The water is flowing through the pipe which is suddenly stopped by closing the
valve. Find the maximum velocity of water when the rise of pressure due to sudden closure

of valve is 196.2 N/cm®. Take K for water as 19.62 x 10* N/cm® and E for cast iron pipe as
11.772 x 10° N/em’.

Explain:

(1) Hydraulic gradient line and total energy line
(11) Hardy cross method

(111) Gradual closure of valve

{06 Marks)

(08 Marks)

3of3
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Basic Surveying
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Define Surveying. Explain briefly principles of surveying. (08 Marks)
b. Differentiate between Plan and Map. (04 Marks)
c. A 20m chain was found to be 10cm too long after chaining a distance of 1500m. It was
found to be 18cm too long at the end of days work after chaining a total distance of 2900m.
Find the true distance if the chain was correct before the commencement of the work.
(08 Marks)
OR
2 a. Define Ranging. Explain indirect or reciprocal ranging. (06 Marks)
b. Discuss the classification of surveying. (08 Marks)
c. Inpassing an obstacle in the form of a pond, stations, A & D on the main line, were taken on
the opposite sides of the pond. On the left of AD, a line AB, 200m long was laid down and a
second Ime AC 250m long was ranged on the right of AD, the points B, D and C being in
the same straight line. BD and DC were chained and found to be 125m and 150m
respectively. Find the length of AD. (06 Marks)
Module-2
3 a. Distinguish between 1) Fore bearing and back bearing 1)  Whole circle bearing and
quadrantal bearing iit) Closed traverse and open traverse. (06 Marks)
b. Differentiate between Prismatic compass and Surveyor’s compass. (06 Marks)
c. The following bearings were observed with a compass. Calculate the interior angles and
apply the check.
Line | AB BC CD DE EA (08 Marks)
FB | 60°30" | 122°0' | 46" 0’ [ 205° 30" | 300" 0
OR
4 a. Explain the measurement of a horizontal angle by repetition method. List the errors
eliminated by this method. (07 Marks)
b. What are the permanent adjustment of a theodolite? Explain the spire test. (06 Marks)
c. The following bearings were observed while traversing with a compass.
Line AB BC CD DE
FB | 45"45" | 96" 55" | 29" 45" | 324" 48’
BB | 226" 10" | 277" 5" | 209" 10" | 144" 48’
Mention which stations were affected by local attraction and determine the corrected
bearings. (07 Marks)
Module-3
5 a What is meant by balancing of traverse? Explain the Bowditch’s and Transit method of
adjusting the traverse. (08 Marks)
b. Define : 1) Latitude and Departure i) Dependent co-ordinates and independent co-
ordinates. (04 Marks)
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Calculate the error of closure of adjust the following traverse by using transit rule. (08 Marks)

Line PQ QR RS SP
Latitude | 123.35| 93.82 | -177.44 | -39.21
Departure | 35.68 | 205.86 | 70.11 | -312.25

OR
Derive the expression for distance and elevation when the staff held vertical and the line of
sight is inclined. (10 Marks)
Determine the gradient from point A to a point B from the following observations made with
a tachometer fitted with an annalistic lens. The constant of instrument was 100 and the staff
was held vertically. (Take RL of instrument axis [00.000m).

Inst station | Staff point | Bearing | Vertical angle Staff readings
. A 134" +10"32" | 1.360,1.915,2.470 | (10 Marks)
B 224° +5% 6’ 1.065, 1.885, 2.705
Module-4
Define the following terms : 1) Benchmark i) Back sight i) Reduced level
tv) Forsight v) Height of instrument  vi) Turning point. (06 Marks)
Explain the temporary adjustment of a dumpy level. (06 Marks)

To find the elevation of the top “Q’ of a hill, a flag staff of 2m height was erected and
observations were made from stations ‘P* & ‘R’ 60m apart. The horizontal angle measured
at P between R and the top of the flag staff was 60" 30’ and that measured at R between the
top of the flag staff and P was 68° 18'. The angle of elevation to the top of the flag staff ‘Q’
was measured to be 10° 12 at P and that at R was 10° 48'. Staff reading on BM when the
mstrument was at P is 1.965m and with the instrument at R 2.055m. Calculate the elevation

of the top of the hill if that of B.M was 435.065 meters. (08 Marks)
OR

Derive an expression for the horizontal distance, vertical distance and elevation of an object

by single plane method, when the base is inaccessible. (10 Marks)

The following staft readings were observed successively with a level, the instrument was
shifted after third, sixth and eight readings : 2.228 | 1.606 , 0.988 , 2.090, 2.864, 1.262 ,
0.602 , 1.982 , 1.044 , 2.684 meters. Rule out a page of level book and determine the RL of
points if the first reading was taken with a staff held on a bench mark of 432.384m.

(10 Marks)

Module-5
Discuss the methods of determining areas and volumes. (06 Marks)
Define Contour. List the uses of contour maps. (06 Marks)

A series of offsets were taken from a chair line to a curved boundary line at intervals of 15
meters in the following order. 0,2.65,3.80,3.75,4.65,3.60,4.95,5.85m.
Compute the area between chain line, the curved boundary and the end offsets by

1) Trapezoidal rule 1) Simpsons’s rule. (08 Marks)
OR

Explain the characteristics of contours with a sketches. (07 Marks)

Define the following terms : 1) Contour interval i) Horizontal equivalent

i) Contour gradient. (03 Marks)

A railway embankment is 10m wide with side slopes 12 to 1. Assuming the ground to be
level in a direction transverse to the centre line, calculate the volume contained in a length of
120 meters, the centre heights at 20m intervals being in meters.
22,37,38,40,38,2.8,2.5. By 1) Trapezoidal rule 1) Simpson’srule/ Prismoidal
rule. (10 Marks)

* % 201‘2*-'\-



conal cross lines on the remaining blank pages.

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

50, will be treated as malpractice.

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

USN

GEBCSISCHENE

17CV36

Third Semester B.E. Degree Examination, Aug./Sept.2020
Building Materials and Construction

Time: 3 hrs.

Module-1
What are the qualities of good building stone? Discuss them.
Explain Bricks classification.
What are the advantages of Conc block over bricks?

OR
Explain Mortar classification in detail.
Explain defective timber.
Explain the requirements of good bricks.

Module-2

Max. Marks: 100

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

(08 Marks)
(06 Marks)
(06 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

Define Foundation. Explain different types of foundation with suitable sketches. (10 Marks)

Explain English Bond Flemish Bond with suitable sketches.

OR
Explain different types of stone masonry with suitable sketches.

(10 Marks)

(10 Marks)

Find dimension of a combined rectangular footing for two column A and B carrying a load
of 500 kN and 750 kN. Column A 300x300mm, Column B 400%400 mm in size centre to
centre of column is 3.4 mts SBC of soil 150 kN/nr*. Width of footing is limited to 1.8m.

Module-3
What is a lintel? Explain different types of lintel.

Draw a typical segmental Arch and explain various elements of Arch.

OR
Explain the classification of Arches with sketches.
Draw typical section of
(i) RCC Lintel
(i) RCC Lintel with chajja projection.

Module-4
Define door and windows.
Explain different types of Doors.
Write a note on (i) Scaffolding (i) Shoring

OR

Write a note on Types of windows and explain briefly each type.

What do you mean by underpinning? How do you active this?
What are the requirements of good stair?

1 of2

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

(06 Marks)
(07 Marks)
(07 Marks)

(07 Marks)
(06 Marks)
(07 Marks)
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Module-5

Explain methods of plastering in details.
Explain types of paints.
What is pointing explain with sketches.

OR
What are the defects in painting?
Explain different types of plaster finishes.
What are the defects in plastering?

oo ok ok
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(07 Marks)
(06 Marks)
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USN 15CV/CT32
Third Semester B.E. Degree Examination, Aug./Sept.2020
Strength of Material

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Derive an expression for circular bar of uniformly varying cross - section. (08 Marks)

A composite section comprises a steel tube 100mm internal diameter 120mm, externally
fitted inside a brass tube of 140mm internal diameter and 160mm external diameter. The
assembly is subjected to a compressive load of SO0KN. Find the load carried by the tube and
the stresses generated in them. The length of tube is 1500mm. Take Eg = 200 x 10° N/mm®

and Eppss = 100 x 10° N/mm>. What is the change in length of tube? (08 Marks)
OR

Derive the relationship between Bulk modulus (K) , Young’s modulus (E) and Poisson’s

ratio (p). (08 Marks)

A composite bar made of aluminum and steel is held between two supports as shown in
fig. Q2(b). What will be the stress in bars? When temperature falls by 20°C, given that the
bars were initially stress — free. The supports are unyielding. Cross — sectional arca of stecl

bar is 200mm’ and that of aluminum is 300mm". (08 Marks)
4 sheed - Alomicny
Fig.Q2(b) ' o .
L = - G oo — -—h4—.35~c~ﬂm-qf

Module-2
Derive an expression for maximum normal stress on a plane inclined at an angle ‘0,
subjected to two dimensional stress systems. (08 Marks)
For the two — dimensional stressed element, shown in fig. Q3(b), determine the value of
1) Minimum principal stress 1) Shear stress iii) The normal stress on the plane
of maximum shear  iv) The maximum shear stress if major principal stress is 100 MPa.
(08 Marks)
S5o0MpPa -
i .L_l_
_ |
Fig.Q3(b) i —_—
T
SoM .
OR
Derive Lame’s equation for thick cylinder. (08 Marks)

A thick q(:ylinder of internal diameter 160mm is subjected to an internal pressure of
25N/mm’. If the allowable stress in the material is 120N/mm-, find the required wall
thickness of the cylinder. (08 Marks)
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Module-3
With a neat sketch, explain types of beams , types of loads and types of supports. (08 Marks)
For the beam, shown in fig. Q5(b), draw the shear force and bending moment diagram and

locate the point of contra flexure if any. (08 Marks)
Apkni-m lBoJW MOIRN SolN-m
j' (TN ¥~ ‘\r)’_\}*\r’ﬂ'\‘ E

FigQsb) Mmoo

am QM - arn _&,ﬂ ..T’
OR
Derive the relation between UDL , SF and BM. (06 Marks)
Draw SFD and BMD for the beam shown in Q6(b). Determine the maximum BM and its
location. Locate the points of contraflexure. (10 Marks)
JLAl
Sckn -m o Qo )Ka-m
, A, = = ¢
Fig.Q6(b) ' C y J
3m i [esers 1-5m
Module-4
Derive the general Bending equation
M — E = L . (08 Marks)
I R Y

A cross section of beam is as shown in fig. Q7(b). the shear force on the section is 400 kN.
Estimate the shear stress at various points and plot the shear stress distribution diagram.

Fng?(b) 1795mm

e (08 Marks)
OR
Show that P, = “_Fl for a long column hinged at both ends. (08 Marks)

(
A solid round bar of 60mm diameter and 2.5m long is used as a strut. Find the safe
compressive load for the strut if 1) Both ends are hinged 1i) Both ends are fixed. (08 Marks)

Module-5

Derive {l L Q} (08 Marks)
I, R L

Define the followings in theories of failures in brief : 1) Rankines theory

1) Tresca’s theory  111) Beltrami & Haieghs theory iv) St. Venants theory. (08 Marks)

OR
A hallow shaft having internal diameter 40% of external diameter, transmits 562.5kW power
of 100 rpm. Determine the cross — section dimension of the shaft if shear stress is not to
exceed 60MPa and twist in a length of 2.5m should not exceed 1.3°, Maximum torque
transmitted 1s 25% , higher than average torque Rigidity modulus = 90 GPa. (08 Marks)
A solid circular shaft that transmits 250 kN at 100 rpm. If the shear stress is not to exceed
75 MPa. What should be the diameter of the shafi? If this shaft is to be replaced by a hallow
one, whose diameter ratio 1s 0.6. Determine the size and percentage saying in weight , the
maximum shear stress being 1s same. (08 Marks)

* % 0f2 % ¥
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Fluid Mechanics

Time: 3 hrs. Max. Marks: 80

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

Module-1
Define : Mass density , Specific gravity , Specific weight. Give the relationship between
them. Also write their units and dimensions. (08 Marks)

A closed tank contains 0.5m depth of mercury, 2m of water and 3m of 01l (S = 0.6) with air
above the oil. If the gauge pressure at the bottom of the tank is 196.2kPa, what is the
pressure of air at top of the tank? Also find absolute pressure if Py, = 101.043kPa.

(08 Marks)

OR
Define Absolute , Gauge and Atmospheric pressure. Give relationship between them through
sketch. (04 Marks)
One litre of crude oil weighs 9.6N. Calculate specific weight, density and specific gravity.

(06 Marks)
A cube of 25c¢m sides slides down on incline plane of 2V : 3H with a velocity of 20m/s. The

inclined surface is covered by 0.02mm thick oil film of viscosity 2.2 x 10™ Pas. What is the

weight of the cube? (06 Marks)
Module-2

Distinguish between : i) Center of pressure and Center of gravity i) Stream line and

Path line i) Convective acceleration and temporal acceleration. (06 Marks)

A circular disc of diameter 0.75m is immersed in a liquid of S = 0.8 with its plane making
30" with horizontal. The centre of plate is at 1.5m below free surface. Calculate the total
pressure and center of pressure. (04 Marks)

The velocity vector for a 2D flow is given by :
3

V= {% +2x - xzy:|i + ‘:xyz = xTi| . Obtain the expression for stream function.
2D

(06 Marks)

OR
Derive the continuity equation for a 3D flow using Cartesian coordinate system for steady
incompressible flow. (08 Marks)
The velocity vector in a fluid flow is V= 4x’ i — 10x’y j + 2t k. Find velocity and
acceleration components at point (2, 1, 3) when t = 1. (08 Marks)
Module-3

Derive an expression for discharge through horizontal venturimeter carrying water.

(06 Marks)
List the assumptions made during derivation of Bernoulli’s equation. (04 Marks)

Water is flowing through a tapering pipe having diameters 300mm and 150mm at section

| and 2 which are 10m above and 6m below datum respectively. [f the pressure at section 1

is 400 kPa and discharge is 40 (ps determine velocity and pressure at section 2. What is

velocity at section 1? Neglect losses. (06 Marks)
[ of2
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OR
Derive an equation for velocity of flow at a point using pitot tube. (04 Marks)
300 Cps of water is flowing in a pipe of 30cm diameter with a gauge pressure of 400kN/m’.
If the pipe is bent by 90°, find the magnitude and direction of force on the bend. (07 Marks)
A horizontal venturimeter with inlet and throat diameter 25cm and 15cm respectively is used
to measure discharge of water in a pipe. Cy = 0.98. If the U — tube mercury manometer

connected to it reads 30cm level difference, find the discharge. (05 Marks)

Module-4
; " X . .
Derive the expression Cyv = —— with usual notations. (06 Marks)
2\JyH

The head over rectangular notch is 90cm and discharge is 300(ps. Find the length of crest.

Ca=0.62. (04 Marks)

Give classification of orifices and mouth pieces. (06 Marks)

OR

Derive an equation for discharge over a rectangular sharp crested weir. (08 Marks)

A 25mm diameter orifice discharges 22m’ of water per minute when the head is 6m. The

diameter of jet at Vena — Contracta is 22.5mm. Determine C,. , Cq and C,. (08 Marks)
Module-5

Derive Darcy — Weisbach equation for head loss through a pipe. (08 Marks)

A 0.5m diameter and 100m long pipeline carrying 0.5m"/s of water is fitted with a valve at
downstream end. Calculate the rise in pressure caused due to closure of valve in time :
1) 0.1 secand 1) | sec. Take sonic velocity = 1430m/s. (08 Marks)

OR
A pipe of 40m length is connected to water tank at one end and discharges freely into the
atmosphere at other end. For the first 25m length from the tank the pipe is 15cm in diameter
and for remaining part, its diameter is 30cm. The pipe is horizontal and water level in tank is

]

8m above the center of pipe. Taking £ = 0.01 in hy =

and considering all losses,

o

=o
determine the discharge through pipe. Also sketch HGL and TEL. (12 Marks)
Derive an expression for instantaneous pressure in the pipe due to gradual closure of value
fitted at the end. (04 Marks)

*kh k k&
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Third Semester B.E. Degree Examination, Aug./Sept.2020
Basic Surveying

Time: 3 hirs. Max. Marks: 80

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

Module-1
Define Surveying, Enumerate the objects of Surveying. (08 Marks)
The area of the plan of an old survey plotted to a scale of 10m to lcm now measures as
90.5cm’ as found by a planimeter. The plan is found to have shrunk, so that a line originally
10cm long now measures 9.5cm only. A note on the plan also states that the 20cm chain

used was 9cm too short, find the true area of the survey. (08 Marks)
OR

Define the term EDM, explain the principle of pulse distance meter method with sketches.

(08 Marks)

A river 1s flowing from west to east for determining the width of the river, two points A and
B are selected on the southern bank, such that distance AB = 100m point A is west wards.
The bearings at a tree C on the northern bank are observed to be 40° and 340° respectively

from A and B, calculate the width of the river. (08 Marks)
Module-2
Comparision between Prismatic compass and surveyor’s compass. (06 Marks)

A closed compass traverse ABCD was conducted round a lake and the following bearings
were obtained. Determine which of the stations are suffering from local attraction and give
the values of the corrected bearings:

Line | Force bearing | Back bearing
AB 74°20' 256°0
BC 107°20' 286°20"
CD 224°50’ 44°5(’
DA 206°40’ 126°00"
(10 Marks)
OR
Explain the source of errors in a theodolite survey. (08 Marks)
Explain the method of repetition for meaturing the horizontal angle using Transit theodolite
and mention their advantages. (08 Marks)
Module-3
Define the term Latitude and Departure, Enumerate the Transit method of adjusting the
transverse. (08 Marks)
Define tacheometry. Discuss the types of tacheometry. (08 Marks)
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OR
Explain briefly concept of stadia method of tacheometry. (06 Marks)
Determine the gradient from a point P to another point Q from the following observations
made with a tacheometer fitted with an anallactic lens. The constants of the instrument were
100 and 0, and the staff was held vertical.

Instrument station | Staff station | Bearing | Vertical angle | Staff readings (m)
R P 130° +10°32' 1.255, 1.810, 2.365
Q 220° +5°06’ 1.300, 2.120, 2.940
(10 Marks)
Module-4
List out the difference between the line of collimation method and rise and fall method in
leveling,. (06 Marks)

The following staft readings were observed with a dumpy level,

0.795, 1.655, 2.890, 3.015, 0.655, 0.625, 0.955, 0.255,
1.635, 0.860, 2375

The instrument was shifted after the fourth and the eighth readings. The first reading was
taken on a benchmark whose R.L. is 550.605 meters, rule out a page of a level field book
and enter the above readings. Calculate the reduced levels of the stations by the rise and fall
method and apply the usual checks. (10 Marks)

OR
Define leveling, list out the errors in leveling. (06 Marks)
Two points A and B are 1530m apart across a wide river. The following reciprocal levels are
taken with one level,

Levels at | Readings on
A B

A 2.165 | 3.810
B 0.910 | 2.355
The error in the collimation adjustments of the level is -0.004m in 100m. Calculate the true

difference of level between A and B and the refraction. (10 Marks)
Module-5
What is meant by planimeter constant and enumerate the adjustments of planimeter.
(06 Marks)

Determine the area in hectares between the line AB and a meandering stream for offsets
taken at a regular interval of 20m along the line AB. Use both the trapezoidal rule and

Simpson’s rule. (10 Marks)

Point A B

Distance (m) 0 (2014060 |80 | 100|120 | 140 | 160

Offset length (m) | 23 {40 |42 |30 (32| 60 | 10 | 14 | 22

OR
Define the term contour, explain with neat sketches, for the characteristics of contours.
(08 Marks)
Write a note on:
1) Interpolations of contours
1)  Contour Gradient. (08 Marks)
3k ok ok ok sk
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materials

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. State and explain Elastic constants. (04 Marks)

b. A bar of 20mm is tested in tension. It is observed that when a load of 40kN is applied, the
extension measured over a gauge length of 200mm is 0.12mm and contraction in diameter is

0.0036min. Find Poisson’s ratio and elastic constants E, C, K. (12 Marks)
OR
2 a. Define temperature stresses and state its importance. (06 Marks)

b. A composite bar is rigidly fitted at the supports A and B as shown in the Fig.Q.2(b).
Determine the reactions at the supports when temperaturc rises by 20°C. Take
Ea =70 GN/m®, E;=200 GN/m’, oty = 11 x 10%/°C and i, = 12 x 10%/°C. (10 Marks)

5 = BSOSOV
AL, Fual P

f— 19 —;14——— B —at
Fig.Q.2(b)

T

Module-2
3 a Define principal planes and principal stresses. (04 Marks)
b. Stresses acting at a point in a two dimensional stress system shown in the Fig.Q.3(b), find:
) Normal and shear stresses on the inclined plane
1) Principal stresses and their planes
111)  Maximum shear stresses and their planes.

$ GON [

AN [
Fig.Q.3(b)
(12 Marks)
OR
4 a. Derive expressions for hoop stress and longitudinal stress in a thin cylinder. (06 Marks)

b. A cylindrical thin shell 800mm diameter and 3m long is having 10mm metal thickness. The
shell is subjected to an internal pressure of 2.5N/mm”. Determine:
1) Change in diameter
ii)  Change in length
i) Change in volume
Take E =2 x 10°N/mm’ n=03 (10 Marks)
[ of 2
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Module-3
Derive the relationship between intensity of load, shear force and bending moment.
(06 Marks)
Draw shear force and bending moment diagrams for the beam shown in the Fig.Q.5(b).
- 5
S Y
el 7 /1 7
Fig.Q.5(b)
(10 Marks)
OR
Explain:
1) Sagging bending moment
i) Hogging bending moment
i) Point of contra flexure. (06 Marks)
Draw shear force and bending moment diagrams for the beam shown in the Fig.Q.6(b).
Locate the points of contra flexure. (10 Marks)
m*% e {J
2 e i / 67}:? ‘/& il
B T T T4
Fig.Q.6(b)
Module-4
What are assumptions made in bending theory? (04 Marks)
. i . N B :
Derive the bending equation T =—= E with usual notations. (06 Marks)
y
Prove that maximum shear stress is 1.5 times the average shear stress in rectangular section.
(06 Marks)
OR
What s effective length of column? How it is related with end conditions of column and
explain with neat sketches. (08 Marks)

A hollow cast iron column whose outside diameter 1s 200mm and has a thickness of 20mm,
4 5m long and is fixed at both ends. Evaluate Rankine’s crippling load using f. = 550N/mm”.

Take Rankines constant (08 Marks)

Module-5
: . ) R - )
Derive the Torsion equation T = E = T with usual notation. (06 Marks)

A solid circular shaft 1s to be designed to transmit 440kW power at 280rpm. If the maximum
shear stress is not to exceed 40N/mm” and the angle of twist is not to exceed 1° per meter
length, determine the diameter of the shaft. Take modulus of rigidity 84kN/mm®. (10 Marks)

OR
Explain: 1) Maximum principal stress theory 11) Maximum shear stress theory. (06 Marks)
A bolt is required to resist an axial tension of 25kN and a transverse shear of 20kN. Find the
size ol the bolt by using 1) Maximum principal stress theory  i1) Maximum shear stress
theory 6. = 300N/mm’ , F.§ =3 (10 Marks)

EE
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USN ‘ 15CV33
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Fluid Mechanics
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a Define the following with units:
1) Mass Density  1i) Specific gravity  i1i) Dynamic viscosity  iv) Surface tension.
(06 Marks)
: - . L bpsaiti 40 . :
b. Derive an expression for capillary rice in a liquid in the form h = - with usual notations.
pec
(04 Marks)
c. If the velocity profile of a fluid over a plate is a parabolic with the vertex 20cm from the
plate, where the velocity is 120cm/sec. Calculate the velocity gradients and shear stress at a
distance of zero and 10cm from the plate assuming the viscosity of the (luid as 0.85NS/m’.
(06 Marks)
OR
2 a. State and prove Pascal’s law. (06 Marks)
b. Explain the working ol a Bourdan’s pressure gauge with a sketch. (04 Marks)
c. A single column manometer is connected to a pipe containing a liquid ol specific gravity 0.9
as shown in Fig.Q.2(c). Find the pressure in the pipe if the area of the reservoir is 100 times
the area of the tube for the manometer reading shown in Fig.Q.2(¢). The specific gravity of
heavier liquid is 13.6. (06 Marks)
jfr;
Fig.Q.2(c)
Module-2
3 a. Derive an expression for total pressure and centre of pressure on a vertically immersed plane
surface. (08 Marks)
b. The stream function for a two dimensional flow is given by y = 2xy. Determine the velocity
at point P(2, 3). Also find the velocity potential. (06 Marks)
c. What is flow net? Mention two uses of flow nets. (02 Marks)
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OR
A rectangular plane surface 1m wide and 3m deep lies in water in such a way that its plane
makes an angle of 30° with the free surface of water. Determine the total pressure and the
depth of centre of pressure when the upper edge of the plate is 2m below the free surface.

(06 Marks)
Explain:
1) Steady and unsteady flow
1) Rotational and irrotational flow
i) Laminar and turbulent flow. (06 Marks)
The following case represents the two velocity components. Determine the third component
of velocity such that they satisfy continuity equation - v = 2y*, w = 2xyz. (04 Marks)
Module-3
Define momentum equation and give its applications. (03 Marks)
Derive the Bernoulli’s equation starting from Euler’s equation of motion with a neat sketch.
(06 Marks)

A pipe of diameter 400mm carries water at a velocity of 20m/s. The pressures at the points
E and F are given as 29N/cm’ and 22N/cm” respectively while the datum head at E and F are.

I8m and 20m. Find the loss of head between E and F. (07 Marks)
OR
Derive an expression for discharge through venturimeter. (05 Marks)

Water flows at the rate of 0.147m’/s through a 150mm diameter orifice inserted in a 300mm
diameter pipe. If the pressure gauges fitted upstream and downstream of the orifice plate
have shown readings of 176.58kN/m” and 88.29kN/m’ respectively, find the coefficient of
discharge ‘C’ of the orifice meter. (05 Marks)
A 45° reducing bend is connected in a pipe line, the diameter at the inlet and outlet of the
bend being 600mm and 300mm respectively. Determine the force exerted by water on the
bend if the intensity of pressure at inlet to bend is 8.829 x 10*N/m’ and rate of flow of water

15 600 litre/s. (06 Marks)
Module-4
Define the hydraulic coefficients (C., Cq4, C,) for an orifice and obtain a relation between
them. (04 Marks)
Show that the side slopes in a Cipolleti notch is tan 6/2 = 1/4, to reduce end contractions.
(07 Marks)

Mention two advantages of triangular notch over rectangular notch. Find the discharge over
a triangular notch of'angle 60° when the head over the V-notch is 0.3m. Assume C4 = 0.6.

(05 Marks)
OR

Explain how do you classify the mouth piece and show that discharge for Borda’s mouth
piece running free, Q = 0.5a |2g h with usual notations. (06 Marks)
Explain ventilation of Weir’s. (04 Marks)
A broad crested weir of 50m length has 50cm height of water above its crest. Find the
maximum discharge 1) neglecting velocity of approach 11) Considering velocity of

approach, when the channel has a cross sectional area of 50m™ on the upstream side.
(06 Marks)
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Module-5
Derive Darcy Weisbach expression for the loss of head due to friction in pipes. (06 Marks)
Three pipes of lengths 1000m, 800m and 500m and diameters 500mm, 400mm and 300mm
respectively are connected in series. These pipes are to be replaced by a single pipe of length

2300m. Find the diameter of the single pipe. (04 Marks)
At a sudden enlargement of water main from 240mm to 480mm diameter, the hydraulic
gradient rises by 10mm. Determine the rate of flow. (06 Marks)
OR
Explain the terms hydraulic gradient and total energy line. (04 Marks)
Derive the expression for pressure rise due to sudden closure of the valve when the pipe is
rigid. (04 Marks)
For a pipe network shown in Fig.Q.10(c), determine the flow in each pipe. The value of ‘n’
may be assumed as 2.0. (08 Marks)

Fig.Q.10(c)
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USN 17CV/CT32
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from cach module.
Module-1
1 a. Define: (1) Young’s modulus (i1) Bulk modulus (ii1) Poisson’s ratio. Derive a relationship

between them. (10 Marks)
b. Two solid cylindrical rods are connected and loaded as shown i I'ig.Q1(b). Determine:
(1) Total deformation (11) Deformation at point B. E¢= 200 GPa. I:, 100 GiPa,
"'Ft—*—q 50w § )
= 1o % il
-~ _ 13
Rl T
_ \ M 2
e
Fig.Ql(b) (10 Marks)
OR
2 a. A compound bar made of steel plate 60 mm wide and 10 mm thick to which a copper plate
60 mm wide and 5 mm thick are rngidly connected to cach other. The length of the bar is
0.7 m. If the temperature is raised by 80°C. Determine the stress m cach metal and the
change in length.
Es=200 GPa, as=12x 10°/°C:;  Eq= 100 GPa. ¢t = 17 % 10" °C (12 Marks)
b. Derive an expression for extension of the bar duc 1o its self weight onlyv having area *A” and
length L suspended from its top. (04 Marks)
c.  Write a note on thermal stresses. (04 Marks)
Module-2
3 a. Atacertain point in a strained material the stress condition shown in Fig Q3 (a) exists. Find:
(1) The normal and shear stress on the inclined plane AB
(i1)  Principal stresses and principal planes
(111) Maximum shear stresses and their planes
1_qule}me
Ly Q\i\mm ; j————
1 O 1
’Bob’lw\m '30N\MW\
<
30|
ov }W\ w
120 Niwmwm™
Fig.Q3(a) (12 Marks)
b.  Derive an expressions for volumetric strain in case of a thin cvlindrical shell of diameter *d”
subjected to internal pressure *p’. (05 Marks)
B

Define: (1) Principal stresses (11) Principal planes
I of 3
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6

b.

b.

i,

17CV/CT32

OR
A cylindrical shell is 3m long Im internal diameter and is subjected to an internal pressure
of | N/mm’. If thickness of the shell is 12mm, find the circumferential stress and
longiudinal stress. Also find maximum shear stress and the changes in the dimensions of the
shell. Take = 200 kN/mm?® and p=0.3. (10 Marks)
A thick metallic eylindrical shell of 150 mm, internal diameter 1s required to withstand an
mternal pressure of 8 MPa. Find the necessary thickness of cylinder, if permissible stress of
the seetion 1s 20 M Pa. (10 Marks)

Module-3
Denve relation between shear force, bending moment and load. (06 Marks)

Calculate SE and BM at salient points and draw SFD and BMD for the beam shown in
Fig.Q3(b).

100 kN
N D
ok P| =
B T s 500 L . @ p—— E
; " \ ]
4w im
W S— e
Fig.Q5(b) (14 Marks)
OR
Deline: (1) Bending moment (11) Shear force (04 Marks)
Draw SED and BMD for beam shown in Fig.Q6(b).
@ 20kN-T
|
Fi1g.Q6(b) (06 Marks)
Draw SFD and BMD for simply supported beam of length L with point load ‘P’ placed at a
distance “a” [rom right support and *b’ from left support. (10 Marks)
Module-4

Detine: (1) Torstonal strength (1) Torsional stiftness  (i11) Torsional rigidity (06 Marks)
A shalt ransmits 300 KW power at 120 rpm. Determine:

(1) The necessary diameter of solid circular shafl,

(11} The necessary outer diameter of hollow circular section such that the inner diameter

. ; : . . 2
bemg 2/3 ol the outer diameter. Take allowable shear stress as 70 N/mm~. (14 Marks)

OR
Write short notes on any four:
Maximum principal stress theory
Maximum shear stress theory
Maximum principal strain theory
Maxunum strain energy theory
Maximum shear strain energy theory (20 Marks)
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Module-5
Show that for a rectangular cross section maximum shear stress is 1.5 times average shear
stress. (06 Marks)
A simply supported beam of span 6 m has a cross section as shown in Fig.Q9(b). [t carrics 2
point loads each of 30 kN at a distance of 2m from cach support. Calculate the bending
stress and shear stress for maximum values of bending moment and shear force respectively.
Draw ncat diagram of bending stress and shear stress distribution across the cross section.

b 200MWA ——
e . " I‘
eSO - 2 OOW
Fig.Q9(b) (14 Marks)
OR
Derive an expression for Euler’s buckling load for long column with one end fixed and other
end free. (08 Marks)

The cross section of a column is a hollow rectangular section with its external dimensions
200 mm x 150 mm. The internal dimension are [50 x 100 mm. The colunmn is 5m long and

fixed at both ends. If E = 120 GPa, calculate the critical load using Fuler’s formula.

Compare the above load with the value obtained from Rankine’s formula. The permissible

compressive stress 1s 500 N/mm. The Rankine’s constant 1s 1/6000. (12 Marks)
L O
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6B6S SEHEHE

USN L J l 17CV33
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Fluid Mechanics
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONI full question from each module.
Module-1
1 a Define the following fluid propertics. Also mention their units.
1) Specific Gravity  11) Viscosity — 111) Mass Density v} Specetlic Volume,
(06 Marks)
b. Define capillarity and derive expressions lor capillary rise and capillary fall. (06 Marks)
c. A differential manometer is connected at the two pomts A and B ol two pipes as shown in
Fig.Q.1(c). The pipe A contains a liquid of specific gravity of 1.5, while pipe B contains a
liquid of specific gravity of 0.9. The pressures at A and B are Tkef’em” and 1.8kgflem’
respectively. Find the difference is mercury level in the differential manometer. (08 Marks)
ag=hb
st g)
lbk:“‘\jﬂ:,q
e e
Fig.Q.1(c) e i
7 Foz1- 0 kafr
A
OR
2 a. With neat sketch, explain Bourdon tube pressure gauge. (06 Marks)
b. State and prove hydrostatic law of pressure. (06 Marks)
c. The dynamic viscosity of an oil used lor lubrication between a shaft and sleeve s
0.6N.sec/m’. The shafl is of diameter 0.4m and rotates at 190rpm. Caleulate the power lost
in the bearing for a sleeve length of 90mm. The thickuess of the ol film s 1.5mm.
(08 Marks)
Module-2
3 a. Define total pressure and centre of pressure. Also derive expressions for total pressure and
centre of pressure for a plane surface submerged vertically in a hquid (08 Marks)
b. Distinguish between:
1) Laminar Flow and turbulent flow
i) Uniform flow and non uniform flow
it1)  Steady flow and unsteady flow. (06 Marks)
. Determine the total pressure and centre ol pressure on an isosceles triangular plate of base
4m and altitude 4m when it is immersed vertically inan oil ol specilic gravity 0.9. The base
of the plate coincides with the free surface ol oil (06 Marks)
OR
4 a. Derive the three dimensional continuity equation in the Cartesian coordinates. (06 Marks)
b. The velocity vector na fluid flow is given as V = 431 - 108 vy - 2tk Find the veloceity and
acceleration of a fluid particle at (2, 1, 3) at time ( =1 (08 Marks)
¢. Determine the total pressure on a circular plate of diameter | 5m which is placed vertically

in water in such a way that the centre of the plate is 3m below the free surface of water. Find
the position of centre of pressure also. (06 Marks)
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Module-3

Define free vortex low and lorced vortex flow. Also mention two examples for each.

(04 Marks)
Derive Euler's equation of motion along a stream line and obtain Bernoulli’s equation from
Euler’s equation. Also mention the assumptions made in derivation. (10 Marks)
A 30em < I5em venturimeter is inserted on a vertical pipe carrying water, flowing in
upward dircction. A differential mercury manometer connected to the inlet and throat gives a

reading ol 20cem. Find the discharge. Take Cy = 0.98. (06 Marks)
OR

Derive an expression lor discharge through a venturimeter. (06 Marks)

List the various instruments that works on the Bernoullie’s principle. Also explain how pilot

tube 15 used to measure velocity of flow. (06 Marks)

A 300mm diameter pipe carries water under a head of 20m with a velocity of 3.5mvs. If the
axis ol the pipe turns through 45°, find the magnitude and direction of the resultant force on
the bend. (08 Marks)

Module-4
(rive a detiled note on classification of orifices mouth pieces. (06 Marks)
Derive an expression for discharge through a Borda’s mouth piece running free. (06 Marks)
Water flows over a rectangular weir Im wide at a depth of 150mm and afterwards passes
through a triangular right angled weir. Taking Cy for the rectangular weir and triangular weir

as 0.62 and 0.539 respectively. Find the depth over triangular weir. (08 Marks)
OR

Give a detatled note on classification ol weirs. Derive an expression for discharge through a

triangular notch. (10 Marks)

Define hydrauhe coetlicients. Also mention the general values of hydraulic coefficients.

(06 Marks)
A Jet ol water, issuing from a sharp edged vertical orifice under a constant head of 10cm at a
certain point, has the horizontal and vertical coordinates measured from the vena-contracta
as 20cm and 10.5¢em respectively. Find the value of C, and also value of C. if Cq= 0.6.

(04 Marks)

Module-5
Give a briel note on loss ol energy in pipes. Also derive Darcy’s Weisbach equation for loss
ol energy due to Iriction. (10 Marks)
Grve a briel note on water harmer in pipes. (04 Marks)

Three pipes of lengths 800m. 500m and 400m and diameters 500mm, 400mm and 300mm
respectively are connected i series. These pipes are to be replaced by a single pipe of length

L700m. Find the diameter of the single pipe. (06 Marks)
OR
Derive an expression lor the loss of head due to sudden enlargement of pipe section.
(08 Marks)

Fhe water is Howmg with a velocity of 1.5m/s in a pipe of length 2500m and of diameter
S00mm. At the end ol the pipe. a valve 1s provided. Find the rise i pressure if the valve is
closed in 25 seconds. Take the value of C = 1460m/s. (06 Marks)
An otl ol specihie gravity 0.7 1s Howing through a pipe of diameter 300mm at the rate of
50007s. Find the head lost due to [riction and power required to maintain the flow for a length
ol 1000m Take v =0.29 stokes. (06 Marks)

* & & &
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FBCSNGHENE

USN 17CV34
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Surveying
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Explan classification of Surveying in detail. (10 Marks)
b. Explain principles of Surveying in detail. (06 Marks)
c. Distinguish between Plane and Geodetic survey. (04 Marks)
OR
2 a. Discuss accessories required for horizontal measurements in detail. (10 Marks)
b. To measure a base line, a steel tape 30m long standardized at 15°C with a pull of 100N was
used. Find the correction per tape length if the temperature at the time of measurement was
20°C and the pull exerted was 160 N. If the length of 250m is measured on a slope of 1 in 4,
find the horizontal length. Take E = 2.1x10° N/mm’ ; o = 11.2x10°%/°C and cross-sectional
area of tape = 0.08 cm”. (10 Marks)
Module-2
3 a. Define Local attraction? How 1t defected? Explain. (06 Marks)
b. Distinguish between Prismatic compass and Surveyor’s compass. (04 Marks)
c. Determine the bearings of sides of regular pentagon of sides Sm, if the bearing of the first
line AB 1s 80°. (10 Marks)
OR
4 a. Explain the temporary adjustment of transit theodolite in detail. (10 Marks)
b. Discus the methods of Repetition and reiteration for measuring horizontal angle in detail
with neat sketch. (10 Marks)
Module-3
5 a. What is meant by balancing of Traverse? Explain the Bowditch method of adjusting the
fraverse. (10 Marks)
b. Ina closed traverse ABCDE, the length and bearings of EA has been omitted. Compute the
length and bearing of the line EA.
Line Length (m) | Bearing
AB 204 87° 30’
BC 226 20° 20’
CD 187 280° 0’
DE 192 210°3'
EA ? ?
(10 Marks)
OR
6 a. Derive the distance and elevation formulae for stadia tachometry, when the staff is held

vertical and the line of sight being inclined upwards and downwards with neat sketch.
(10 Marks)
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A tacheometer, fitted with an anallactic lens and having the multiplying constant 100, was
setup at station C to determine the gradient between two points A and B and the following
observations were taken, keeping the staff vertical.

Staffat | Vertical angle Stadia readings
A +4° 20" 0" 1.300, 1.610, 1.920
B +0° 10" 40" 1.100, 1.410, 1.720
(10 Marks)
Module-4

The following readings were observed successively with a levelling instrument. The
instrument was shifted after 5™ and 11" readings.

0585, 1010, 1.735/%3.295, 3.775, 0350831300, 1.795, 2375, 3375,
3.895, 1.735, 0.635 and 1.605m.

Draw up a page of level book and determine the RL of various points if RL of first point is

136.440m. Use Rise and Fall method. (10 Marks)

Enumerate the errors in leveling in detail. (10 Marks)
OR

Derive an equation to determine the difference in elevation of the instrument station and top

of a Chimney using Double plane method. (10 Marks)

The following observations were made on a hill top to ascertain its elevation. The height of
the target F was 5m. The instrument stations were 100m apart and were in line with F.

Instrument Station | Staff reading on BM | Vertical angle | Remarks
01 2.550 18°6' RL of BM
02 1.670 28° 42! =345580m
(10 Marks)
Module-5

A railway embankment of formation width 10m is to be built with side slope of 1 vertical to
2 horizontal. The ground is horizontal in the direction transverse to the centre line. Length of
embankment is 150m. The centre height of embankment at 25m intervals are as given
below:

18, "33, 36, 42, %29, 26, 22m

Calculate the volume of earth filling. (10 Marks)
Explain the method of computation of volume by the
(1) Trapezoidal rule (i1) Prismoidal rule (10 Marks)
OR

Explain characteristics of contours with neat sketches. (10 Marks)
Discuss the uses of contour maps for various Civil engineering works with sketches.

(10 Marks)

* ok ok ok ok
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 Explain longitudinal strain and lateral strain. (04 Marks)
State and illustrate Saint Venant’s principle. (06 Marks)
A tension test was conducted on mild steel bar and the following data was obtained from the
test:
Diameter of the bar = 18mm
Gauge length of the bar = 82mm
Load at proportional limit = 75KN
Extension at a load of 62KN = 0.113mm
Load at failure = 82KN
Final gauge length of the bar = 106mm
Diameter of the bar at failure = [4mm
Determine the Young’s modulus, proportional limit., true breaking stress, %elongation and
percentage reduction in cross sectional area. (10 Marks)

OR

2 What are the clastic constants and explain them briefly. (06 Marks)
Obtain expression for temperature stress in a bar of uniform cross section when expansion or
contraction is prevented partially. (04 Marks)
A weight of 390KN is supported by a short column of 250mm square in section. The column
is reinforced with 8 steel bars of cross sectional arca 2500mm”. Find the stresses in steel and
concrete if E=15E..
If stress in concrete must not exceed 4.SMN/m”, what arca of steel is required in order that
column may support a load of 480KN. (10 Marks)

Module-2

3 Derive Lame’s equation for the radial and hoop stress for thick cylinder subjected to intemal
and external fluid pressure. (08 Marks)
A 2-dimensional element has the tensile stresses of 600MN/m” and compressive stress of
400MN/m” acting on two mutually perpendicular planes and two equal shear stresses of
200MN/m” on their planes. Determine
i) Resultant stress on a plane inclined at 30° wrt x-axis.
i1) The magnitude and direction of principal stresses.
ii1) Magnitude and direction of maximum shear stress. (12 Marks)

OR

4 Obtain expression for volumetric strain in thin cylinder subjected to internal pressure in the

form of e~ E[E - z} . (08 Marks)
2EP27 m

A cast iron pipe has 200mm internal diameter and S0mm metal thickness and carries water
under a pressure of 5N/mm” Calculate the maximum and minimum intensities of
circumferential stresses and sketch the distribution of circumferential stress intensity and the
intensity of radial pressure across the section. (12 Marks)
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Module-3
Define shear force, bending moment and point of contraflexure. Explain how to calculate
them? (06 Marks)
Develop shear force diagram and bending moment diagrams for the beam loaded shown in

Fig. Q5(b) marking the values at salient points. Determine the position and magnitude of
maximum bending moment.

. kN
T e s
P e 22220022 AT
Ew - 2M - Im—€—2m —>|
Fig. Q5(b) (14 Marks)
OR
Obtain the relationship between udl. shear force and bending moment. (06 Marks)

Construct SFD and BMD for the beam loaded shown in Fig. Q6(b). Also locate the point of
contraflexure.

)5 KN I5kEN
30kN (M

A c b B (=
lkflm—ﬂé— 2.'")—‘?*(—*— am —_—t |- S

Fig.Qo6(b) (14 Marks)
Module-4
Derive torsional equation with usual notations. (06 Marks)

A T-section of flange 120mmx12mm and overall depth 200mm with 12mm web thickness is
loaded such that at a section it has a bending moment of 20KN.m and shear force of 120KN.
Sketch the bending and shear stress distribution diagram marking the salient values.

(14 Marks)

OR
Derive Bernoulli-Euler bending equation with usual notations. (08 Marks)
A solid circular shaft has to transmit power of 1000KW at 120rpm. Find the diameter of the
shaft if the shear stress of the material is not to exceed 80N/mm” The maximum torque is
1.25 times the mean torque. What percentage saving in material could be obtained if the
shaft is replaced by a hollow one whose internal diameter is 0.6 times the external diameter?

The length of the shaft, material and maximum shear stress being same. (12 Marks)
Module-5

Define slope, deflection and elastic curve. Explain Macaulay’s method of determining slope

and deflection. (10 Marks)

Compare the crippling loads given by Euler’s and Rankine’s formula for a tubular steel
column 2.5m long having outer and inner diameter as 40mm and 30mm respectively. The
column is loaded through pin joints at the ends. Take permissible compressive stress as

320N/mm’. Rankine constant as and E=210GPa. For what length of the column of

7500
their cross section, does the Euler’s formula cease to apply? (10 Marks)

Zaf3
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OR
10 a. Differentiate between short and long column and what are the limitations of Euler’s theory.
(06 Marks)
b. Calculate slope at A and deflection at D for the overhanging beam shown in Fig. Q10(b).
Take E =200GPa and I = 50%10°mm". (14 Marks)

lokn 20 kn
c l ﬁ D G \l/E'

H“"%‘%im—)&-zm —>- 2™ ——71

Fig. Q10(b).
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Fluid Mechanics

Time: 3 hrs. Max. Marks: 100

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

2. Assume missing data (if any) suitably.

Module-1
Define the following and mention their units:
(1) Capillarity (1) Surface tension  (ii1) Viscosity (06 Marks)

Derive an expression for capillary rise/fall of fluid in a tube of small diameter with sketches.

(06 Marks)
A 100 mm diameter cylinder rotates concentrically inside a 105 mm diameter fixed cylinder.
The length of both the cylinders is 250 mm. find the viscosity of the liquid that fills the
space between the cylinders, if a torque of 1.0 N-m is required to maintain a rotating speed
of 120 rpm. (08 Marks)

OR
State and prove Pascal’s law for the intensity of pressure at a point in a static fluid.(06 Marks)
Derive an expression for difference in pressure between two points using a U-tube

differential manometer. (08 Marks)

Determine the pressure intensity at the bottom of a tank filed with an oil of specific gravity

0.7 to a heightof 10 m. (06 Marks)
Module-2

Define: (1) Total pressure (i1) Center of pressure (04 Marks)

Derive an expression for total pressure and center of pressure for an inclined plane surface

submerged in a liquid. (08 Marks)

A 1200 mm x 1800 mm size rectangular plate is immersed in water with an inclination of
30° to the horizontal. The 1200 mm side of the plate is kept horizontal at a depth of 30 m
below the water surface. Compute the total pressure on the surface and the position of center
of pressure. (08 Marks)

OR

Differentiate between:
(1)  Uniform and non-uniform flow
(if)  Steady and unsteady flow (04 Marks)
Derive continuity equation for a three dimensional flow in Cartesian coordinales. (08 Marks)
Evaluate stream function y and compute velocity of flow, V. for a two-dimensional flow
field given by, u = 4x” and v = -12x7y at point (1, 2). Assume y = 0 at point (0, 0),

(08 Marks)

Module-3
State Impulse Momentum principle. Give fields where it is applied. (04 Marks)
Derive an expression for force exerted by a fluid on a pipe bend. (08 Marks)

A pipe of 300 mm diameter, carrying 15000 litres per minute of water is bent by 135°. Find

the magnitude and direction of resultant force exerted by the flowing fluid on the bend if the

pressure of the flowing water is 39.24 N/em”. (08 Marks)
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OR
What is venture effect? Derive an expression for discharge through a venturimeter.(08 Marks)
A pitot tube fixed in a pipe of 300 mm diameter is used to measure the velocity and rate of
flow. If the stagnation and static pressure heads are 6.0 m and 5.0 m respectively, compute
the velocity and rate of flow. Assume Cv = 0.98 for the pitot tube. (06 Marks)
A 20 cm x 10 ecm venturimeter 1s used to measure the flow of water in a horizontal pipe. The
pressure at the inlet of venturimeter is 17.658 N/em” and the vacuum pressure at the throat is
30 ¢m of mercury. Find the discharge of water through the venturimeter assuming C4 = 0.98.

(06 Marks)

Module-4
Define hydraulic coefficients for an orifice and give the relation between them. (06 Marks)
Give classification of mouth pieces with suitable sketches. (06 Marks)

A jet of water 1ssuing from an orifice 25 mm diameter under a constant head of 1.50 m, falls
0.915 m vertically before it strikes the ground at a horizontal distance of 2.288 m from vena-
contracta. The discharge 1s found to be 102 litres per minute. Calculate the hydraulic

cocfhicients of the orifice. (08 Marks)
OR

Enumerate advantages of triangular notches over rectangular notches. (04 Marks)

Derive the expression for discharge through a triangular notch. (08 Marks)

A river 60 m wide has vertical banks and 1.50 m depth of flow. The velocity of flow is
1.20 m/s. A broad crested weir 2.40 m high 1s constructed across the river. Find the head on

the weir crest considering the velocity of approach. Assume Cy = 0.90. (08 Marks)
Module-5

Derive Darcy-Weisbach equation for head loss due to friction in a pipe. (08 Marks)

List major and minor losses in a pipe flow. (04 Marks)

Water is required to be supplied to a colony of 4000 residents at a rate of 180 lires per
person from a source 3 km away. If half the daily requirement needs to be pumped in &
hours against a friction head of 18 m, find the size of the main pipe supplying water.

Assume friction factor as 0.028. (08 Marks)
OR
What is an equivalent pipe? Denve an expression for diameter of an equivalent pipe.
(08 Marks)
Explain phenomenon of water hammer in pipes. (04 Marks)

Water is flowing in a pipe of 150 mm diameter with a velocity of 2.5 m/s, when it is
suddenly brought to rest by closing the valve. Find the pressure rise in the pipe assuming it
to be elastic with E = 206 GN/m? and Poisson’s ration = 0.25. The bulk modulus of water,
K =206 GN/m". Thickness of pipe wall is 5 mm. (08 Marks)

ok ok ok ok
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Important Note :

— 18CV34
Third Semester B.E. Degree Examination, Jan./Feb. 2021
Building Materials and Construction

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 What are the factors that cause deterioration of stones and explain the methods commonly

adopted to preserve the stones. (08 Marks)
Briefly explain the various ficld and laboratory tests conducted on bricks to find its
suitability for construction. (08 Marks)
What are the advantages of cement concrete blocks? (04 Marks)
OR
2 Lists the tests conducted on fine aggregates and explain any one of them in detail. (08 Marks)
Explain impact and abrasion tests conducted on coarse aggregates. (08 Marks)
What are the characteristics of good timber used for construction? (04 Marks)
Module-2
3 What are the functions of a foundation? Mention the situations during which pile
foundations are adopted. (08 Marks)
Write a note on:
1) Spread footing  11) Strap footing (08 Marks)
Write the advantages of cavity walls. (04 Marks)
OR
4 Sketch the elevation of a brick wall built in 1) English bond 1) Flemish bond.
Compare the merits and demerits of English bond and Flemish bond. (08 Marks)
Write a note on classification of stone masonry. (08 Marks)
Write a note on partitions walls. (04 Marks)
Module-3
5 Draw a neat sketch of an arch and explain the technical terms used. (08 Marks)
Explain 1) Chejja i) Canopy  iii) Balcony  1v) Lintel. (08 Marks)
Write a note on stability of arch. (04 Marks)
OR
6 List the types of flooring and explain the method of laying of cement concrete flooring in
detail. (08 Marks)
List the classification of pitched roof. With neat sketches explain any two of them. (08 Marks)
What are the factors to be considered while selecting a roof covering? (04 Marks)
Module-4
7 With the help of a neat sketch explain
1) Paneled door it) Collapsible door. (08 Marks)
Write a note on
i) Bay window ii) Steel window (08 Marks)
What are the guidelines to be followed while locating doors and windows? (04 Marks)
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OR
Write a note on
1) Shoring i) Underpinning. (08 Marks)
Plan a dogged stair for a building in which vertical distance between the floors is 3.6m. The
stair hall measures 2.8mx5.0m (internal dimension). (08 Marks)
With the help of a neat sketch explain
i) Tread and Riser 11) Flight and Landing. (04 Marks)
Module-5
What are the objectives of plastering? Explain the defects in plastering. (10 Marks)
Briefly explain the methods of damp proofing. (10 Marks)
OR
Explain the method of laying stucco plastering and lathe plastering. (10 Marks)
Explain the constituents of a paint and explain the procedure of painting on new wood
works. (10 Marks)

* k ok & k
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Surveying
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a Define surveying. Discuss the classification of surveying. (10 Marks)
b. Whatis ranging? Explain the indirect method for ranging with neat sketch. (08 Marks)
c. Whatis well conditioned triangle? (02 Marks)
OR
2 a. Write short notes on optical square and prism square. (06 Marks)
b. A big pond obstructs the chain line such that P and T are on the opposite sides of a pond and
line PQ and PR were selected on the left hand side and Right hand side respectively. So that
pomnt Q, T and R were in straight linc. Find length PT. Take PQ 150m, PR = 230m,
QT =75m, RT = 100m. (08 Marks)
c. Explain briefly chains on slopping ground by stepping method. (06 Marks)
Module-2
3 a. Differentiate between :
1) True meridian and magnetic meridian 1) Dip and declination 1i1) Agonic and isogonic
lines. (06 Marks)
b. The following bearings were obscrved with compass. Calculate the interior angles and draw
rough diagram. - S
Line AB | BC | ¢(D | DE | EA |
Bearing | 60°30" | 122°0" | 46°0" | 205°30" | 300° |
(08 Marks)
C.  What is local attraction? How it is detected and climinated? Also give the reason for it.
(06 Marks)
OR
4 a. Whatis traversing? What are the different types of traversing? (04 Marks)
b. What is closing error? Explain the Bowditch rule of graphical adjustment with sketch.
(08 Marks)
&

Following are the observed length and bearings of the lines of a closed traverse ABCDEA.
The length and bearing of line EA emitted. calculate it.

Line | Length (m) | Bearings |
AB 204 R7°30" |

'BC | 226 | 2000
CD 187 | 280°0"
DE 192 210°30"
EA 2 ¢

(08 Marks)
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Module-3
Explain the following terms. 1) Elevation i) Benchmark ii1) Datum iv) Mean sea level.
(04 Marks)
What do you understand by balancing of sight? With figure explain how the errors are
climinated. (06 Marks)

The following is the page of a level book. Find out the missing reading(X) and complete the
level book. Apply usual arithmetical check.

SI.No. | BS IS FS |HI RL | Remark
I | 4.000 X X |
2 X 195.935 |
3 ]2.150 3995 [ X | X |
4 1 2415 195240 | BM
5 1.665 X /|
6 X 200.770 |
7 ]3610 X [ XX |
8 1.715 196.985 |
(10 Marks)
OR
Write short notes on : 1) Curvature and Refraction error 11 ) Borometric leveling and fly
leveling 1) Collimation error and hypsometry. (06 Marks)
Describe the procedure for reciprocal leveling with neat sketch. (06 Marks)
The following observations were taken in reciprocal leveling. Determine the R.L of B if that
of A'1s 100.150m. Also calculate the collimation error if AB = 1000m.
Rt Staff reading
[nst. Station A B
B A 1.625 | 2.545
B 0.725 | 1405 (08 Marks)
Module-4
Describe briefly radiation method and intersection method of plane tabling. (10 Marks)
Define two point problem. Explain the graphical method of solution of two point problem
with figure. (10 Marks)
OR
Write short notes on :1) Onentation of plane table 11) Triangle of error 1i1) Alidade. (06 Marks)
Discuss the temporary adjustments of plane table. (06 Marks)
What are the advantages and disadvantages of plane table? (08 Marks)
Module-5
What 1s contour? What are the uses of contour lines? (08 Marks)

A road embankment 1s 1 1m wide at the formation level and has side slope 1 : 2(V : H). The
ground level at every 80m along centre line are shown in table. The formation level at zero
chainage is 123.0 and embankment having a rising gradient 1 : 100 calculate the volume of
carthwork by trapezoidal and primordial rule.

| Dist. |0 80 160 240 320
RL 120.8 | 1225 | 1234 | 1238 | 1245 (12 Marks)
OR
Define the following terms : 1) Contour interval i1) Interpolation of contour iii) Horizontal
equivalent v) Contour gradient. (04 Marks)
What is planimeter? Explain the polar planimeter along with essential parts. (12 Marks)

Determine the arca of plan [rom following data. Needle point out side plan. Zero of dial
passed index mark once in clockwise direction : Initial reading = 8.364
Final reading = 4.234. (04 Marks)

***201:2***
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Third Semester B.E. Degree Examination, Jan./Feb. 2021

Engineering Geology

Module-1

18CV36

Max. Marks: 100

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

Discuss in brief different branches of Geology. which are related to Civil Engineering.

(04 Marks)

Briefly explain the internal structure of the earth based on different unconformities and add a

note on 1ts composition.
Explain the role of Geology mn the field of Civil Enginecring.

OR
What is Mineral? Describe the following Physical propertics ol'a Mineral.
i)  FORM i) Hardness i) Fracture.
Explain the primary structures in Sedimentary rocks, with ncat sketches.
Write a note on Soil profile.

Module-2

(08 Marks)
(08 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

What are Folds? How are they caused? Discuss the various (vpes ol folds in rock and

influences on Civil Engineering.

What is Normal Fault? Add a note on Horst and Graben, with neat sketches.

OR
What 1s Weathering? Describe Physical and Mechanical weathering.
Explain Railway ballast with examples.
Write notes on causes of Landslides.

Module-3

What is an Out Crop? Describe the terms strike and DIP. with a neat sketch.

Explain Floods, causes and its control.
Write a note on Tunneling through the [old axis of an Antidine.

OR
Briefly explain Exogeneous and Endogencous geological events.

Describe the different drainage patterns of a River basin. with neat sketches.

Briefly explain Extrusive and Intrusive forms of Igncous rocks.

Module-4
Explain the Electrical resistivity method for exploration of ground water.

Explain how the quality of ground water can be determined by SAR | RSC , GTH.

Explain how Artificial recharge of ground water can be made.

OR
Describe with a neat diagram, Vertical distribution of Ground waler,
Write a brief note on Land forms.

I o2

(15 Marks)
(05 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

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

(10 Marks)
(10 Marks)
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Module-5

What is an Earth Quake? Describe the Tectonic causes of Earthquake and its effects.

(08 Marks)
Explain Aquifer and its types. (06 Marks)
Write a note on Specific Yield and Specific Retention. (06 Marks)

OR

What 1s Remote Sensing? Write its application in Civil Engineering. (08 Marks)
What 1s GIS? Name the different components of GIS. (06 Marks)

Write an application on Global Positioning System (GPS) in Civil Engineering. (06 Marks)
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USN 17CV/CT32
Third Semester B.E. Degree Examination, July/August 2021
Strength of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

1 Draw stress strain diagram for mild steel and explain in brief. (06 Marks)

Define Poisson’s Ratio and Modulus of Rigidity. (04 Marks)

A bar of uniform cross-section 20mm diameter is subjected to a load as shown in Fig.Q.1(c).
Find the total elongation of the bar and maximum stress in the bar. Given E = 200GPa.

(10 Marks)
20K
v - \—) L > bOKN
50KkN 10KM

¥ L o0mW 3l {00TM™M 34 GDOmMw -4

Fig.Q.1(c)

Derive an expression for the total extension of the tapered bar of circular cross section when

it is subjected to an axial tensile load ‘P". (06 Marks)
Derive the relation between Young’s modulus (E) and modulus of rigidity (G) in the form
9KG
= ) (06 Marks)
JK+G

A compound bar is made of central steel plate 50mm wide and 10mm thick to which copper
plate of 50mm wide and Smm thick are connected rigidly on each sides as shown in
Fig.Q.2(c). The length of compound bar is 1000mm at room temperature. If the temperature
is raised by 100°C determine stresses in each material and change in length of compound
bar. Assume E = 200GPa, Ec = 100GPa, as = 12 x 10°/°C and ac = 18 x 10°/°C.

(08 Marks)

b5 0rm——3}

NN 0P P Y 5,

e iomm

AP RN 5
Fig.Q.2(c)
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For thin cylinder subjected to internal pressure ‘P’ prove that the circumferential stress equal
to Pd/2t and longitudinal stress equal to Pd/4t where d = Internal diameter, t = wall
thickness. (06 Marks)
What are prmcnpal stresses and principal planes? 04 Marks)
An element in plane stress is subjected to stresses P; = 120N/mm’ and P; = 45N/mm’ and
shear stress 30N/mm’ as shown in Fig.Q.3(c). Determine the normal stress, shear stress,
major principal stress, minor principal stress and maximum shear stress acting on an element
rotated through an angle 0 = 45°, (10 Marks)

APr= b 5N ) -
A ZpM)mmt
F::lll] B}m‘ﬂ ?l =129 R v Amaz
30N

L

LPJ_-; P N I

Fig.Q.3(c)

Explain the construction of Mohr’s circle for compound stresses in two dimensional
systems. (10 Marks)
The external and internal radius of a thick cylinder is 300mm and 200mm respectively. The
maximum stress permitted is 15.5N/mm’. The external pressure is 4N/mm’. Find the internal
pressure. Plot the curves showing the hoop and radial stresses across the thickness. (10 Marks)

Explain:
i)  Sagging Bending moment
i)  Hogging Bending moment

ii1) Point of contra flexure. (06 Marks)
For the beam shown in Fig.Q.5(b) draw SFD and BMD, show the salient values on the
figure. Locate the point of contra flexure if any. (14 Marks)

A [OKR[wW Gkilm, WOFN
AN M

= 474 ‘Hﬂmaﬁlma&

Fig.Q.5(b)
Derive the relation between load intensity shear force and bending moment. (06 Marks)
b. Draw the shear force and bending moment diagram indicating principal values for an
overhanging beam shown in Fig.Q.6(b). (14 Marks)
2.0 e '™ L KN
f'VW\'-‘r—ﬁr
‘Tﬁ— Zm —k 2m —i——zm 4
Fig.Q.6(b)

20f3



10

17CV/CT32

Explain maximum principal stress theory and maximum shear stress theory. (10 Marks)
Design a shaft to transmit IM Watt of power at 300rpm. The stress in the shaft should not
exceed 60MPa and angle of twist should not be more than 1° in the length of 10 times

diameter. Assume C = 80MPa for the material. (10 Marks)
: —

Derive the torque equation — = %G = % . (10 Marks)

State the assumptions made in the theory of pure torsion. (05 Marks)

Explain maximum principal strain theory. (05 Marks)

Derive expression for buckling load on column with both ends hinged. (06 Marks)

Define the terms:

i) Neutral axis

ii)  Section modulus

ii)  Modulus of rupture. (06 Marks)
A T-section shown below in Fig.Q.9(c) is used as simply supported beam over a span of 4m.
It carries a udl of 8kN/m over its entire span. Calculate maximum tensile and compressive
stresses in the beam. (08 Marks)

Pmomm———ﬂ 4

2.0 mw

| 20 mm

b

HZO ke
Fig.Q.9(c)

A 1.5m long column has a circular cross-section of Scm diameter. One end of the column is

fixed in direction and position and the other end is free. Take factor of safety as 3. Calculate
safe load using.

i)  Rankines formula, taking yield stress S60N/mm? and a = ﬁ :

ii)  Eulers formula taking E = 1.2 x 10°N/mm?. (08 Marks)

A beam with an I-section consists of 180mm x 15mm flange and web of 280mm depth and
15mm thick. It is subjected to a moment of 80kN-m and shear force of 60kN. Sketch the
bending and shear stresses distribution along the depth of the section. (12 Marks)

% ok ok ok %
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GBESISCHENE

USN 17CV33
Third Semester B.E. Degree Examination, July/August 2021
Fluid Mechanics
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions.
2. Assume any missing data suitably and mention about it.
1 Explain the concept of fluid continuum. (04 Marks)

Define the terms and give their units in S.1. system.

i)  Mass density i) Weight density ii1) Specific gravity iv) Specific volume
v) Surface tension  vi) Viscosity. (09 Marks)
The capillary rise in a glass tube used for measuring water level is not to exceed 0.5mm.
Determine its minimum size. Given that the surface tension for water in contact with

air=0.07112 N/m. (07 Marks)
State and prove hydrostatic law. (06 Marks)
Differentiate between absolute pressure, gauge pressure and vacuum pressure with the help
of an indicative diagram. (06 Marks)

The right limb of a simple U-tube manometer containing mercury is open to atmosphere
while the left limb is connected to a pipe in which a fluid of specific gravity 0.9 is flowing.
The center of the pipe is 12cm below the level of mercury in the right limb. Find the
pressure of fluid in the pipe if the difference of mercury level in the two limbs is 20cm.

(08 Marks)

Derive an expression for total pressure and center of pressure on an inclined plane surface
immersed in liquid. (10 Marks)

A lock gate 15m high and 7.5m wide is hinged horizontally at the bottom and maintained in
vertical position by a horizontal chain at top. Sea water stands upto a depth of 10m on onc
side and 7.5m on the other. Find the total tension in the chain. Specific gravity of sea water
is 1.03. (10 Marks)

With the help of sketches, explain Lagrangian and Eulerian methods of describing fluid
flow. (04 Marks)

Calculate velocity component V, given u = gxy“ —x’y so that the equation of continuity is

satisfied. (08 Marks)
Derive the general equation of continuity in three dimensional forms. (08 Marks)

State and prove Bernoulli’s theorem for motion of fluid along a stream line, starting from
Euler’s equation. (06 Marks)

250 liters per second of water is flowing in a pipe having diameter 300mm. If the pipe is
bent by 135°, find the magnitude and direction of the force on the bend. The pressure of

water flowing is 400kN/m’. Take specific weight of water as 9.8 1kN/m”. (10 Marks)
List all the forces acting on a fluid in motion, which of these are considered in Euler’s
equation. (04 Marks)
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Draw a neat labeled sketch of an orificemeter. (04 Marks)
Derive an expression for rate of flow through venturimeter. (08 Marks)
A venturimeter has its axis vertical. The inlet and throat diameters are 150mm and 75mm
respectively. The throat is 225mm above the inlet. Petrol of specific gravity 0.78 flows up
through the venturimeter at a rate of 29 liters per second. Find the pressure difference

between the inlet and the throat. Take C, = 0.96. (08 Marks)
What is a mouth piece and how are they classified? (06 Marks)
Define hydraulic coefficients C,, C, and Cq4 and derive their inter-relationship. (06 Marks)

A jet of water issuing from an orifice 25mm diameter under a constant head of 1.5m falls
0.915m vertically before it strikes the ground at a distance of 2.288m measured horizontally
from the vena contracta. The discharge was found to be 102/pm. Calculate the hydraulic

coefficients of the orifice. (08 Marks)
What are notches? How are they classified? (06 Marks)
Derive an expression for discharge over a V-notch. (08 Marks)
A cipolletti weir has a crest length of 0.25m. If the head on the crest is 0.15m, calculate the
discharge flowing over it. Take C4 = 0.64. (06 Marks)
Derive Darcy-Weisbach equation for headloss in pipes due to friction. (08 Marks)
Which are the major and minor losses in pipe flows? (04 Marks)

A water distribution network is an equilateral triangle ‘ABC’ in shape. If the inflow at
junction ‘A’ is 60 units and the outflow at junctions ‘B’ and ‘C’ are 40 and 20 units
respectively, find the discharge in each pipe. Take initial value of discharge from ‘A’ to ‘B’
as 15 units. Take value of ‘r’ in expression hy = r.Q" as for AB:4, for BC:1 and CA:2.

Take n=2. (08 Marks)
Explain the phenomenon of water hammer in pipe flow. (04 Marks)
Derive an expression for pressure rise inside a pipe due to gradual closure of valve.

(08 Marks)

A pipeline consists of 3 pipes in series:
i) 300m long 15cm diameter
i) 150m long 10cm diameter
iii)  240m long 20cm diameter.
The pipeline takes off from a reservoir with water at an elevation of +500m. The elevation at
the exit is +400m. Find the discharge in the pipe. Neglect minor losses. Take f= 0.04.
(08 Marks)

ok ok ok ok
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Third Semester B.E. Degree Examination, July/August 2021
Basic Surveying

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.

1 a. Whatis surveying? Explain the principles of surveying. (08 Marks)
Differentiate between Plan and Map. (02 Marks)
c. Give the broad classification of surveying. (10 Marks)

2 a. What are the different types of chain used in surveying? (04 Marks)
b. A 30m chain was found to be a 5 cm too long after chaining 100 chains and after chaining
180 chains the chain was found to be 10 ¢m too long what is the true distance chained. It

was correct before commencement of work. (06 Marks)

c. There is a obstacle in the form of pond on main line AB. Two points C and D were taken on

the opposite side of a pond. On the left of CD, a line CE was laid out 120m in length and a

second line CF 80 m was laid on the right of CD. Such that E, C and F are in line. Determine

the obstructed length CD. Given ED = 180m and DF = 165m. (10 Marks)

3 a. Differentiate between Prismatic compass and Surveyors compass. (05 Marks)
b. Calculate the bearing of sides of a regular pentagon of sides 4m. Traversed in anticlockwisc
direction. Bearing of AB = 85°. Draw a rough figure. (05 Marks)
¢. In a closed compass traverse the following whole circle bearing were observed, where local
attraction was suspected. Compute the correct bearing of the lines. Also T.B. if declination

is 2°E. [Refer Table Q3(b)]

Line Fore bearing Back bearing
AB 74° 20’ 256°0'
BC 107° 20’ 286° 20’
CD 224° 50’ __44°50"
DA 306° 40 126° 0’
Table Q3(b) (10 Marks)

Explain the measurement of horizontal angle by method of repetition with tabular format.
Mention the errors eliminated.

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

1. On completing your answers, compulsorily draw diagonal cross lines on the rem

2.

Important Note :

Explain the term: (i) Swinging

Explain the temporary adjustment of theodolite.

(i1) Plunging (iii) Line of collimation

(10 Marks)

(iv) Trunion axis.

(04 Marks)
(06 Marks)

Following data available for closed traverse ABCDEA. Using Bowditch rule compute the

co-ordinate of all station. Taking coordinate of A(400, 400). Refer Table Q.5(a). (16 Marks)
Table Q.5(a)
Line Length Bearing
AB 130 m 92° 0’
BC 158 m 174° 0’
CD 145 m 220°0'
DE 308 m 279° 0
EA 337 m 48° 0’
What is closing error? What are the methods of adjustment? (04 Marks)
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Derive the expression for distance and elevation when the staff is vertical and line of sight is
inclined. (10 Marks)
Dectermine the gradient from a point A to B from the following observations made with
tacheometer fitted with analectic lens. Take k = 100 and staff held vertical.

Inst. Station | Staff Station | Bearing | Vert. Angle | Staffreading
P A 134° +10° 32" | 1.360, 1915, 2.490
B 224° 50 &' 1.065, 1.885, 2.705
(10 Marks)
What are the temporary adjustments of Dumpy level? (06 Marks)
Define : (i) MSL ~ (ii)) B.M. (iii)R.L.  (iv) B.S. (04 Marks)
Following observations were taken in reciprocal leveling:
Ykt Staff reading on Witk
A B
A 1.545m 2.565 m Dist. AB= 1420 m
B 0.725 m 1.935m RL of A=108.360 m
(i) Find the RL of B (True RL) (ii) Collimation error. (10 Marks)
What are the classification of leveling? Explain any four in brief. (10 Marks)

The following observations were made on a hill top to ascertain its elevation. The height of
target F was Sm. The instruments were 100m apart and were in line with F.
Inst. Station | Staffreading on B.M. | Ver. Angle | Remarks.

O, 2.550 18° 6' R.L of

0s 1.670 28° 42’ BM = 345.580

(10 Marks)

What is Zero Circle? Find the area of zero circle from the following observations. Take

m = 100 cm”.

(i) Anchor point outside the figure LR =8.436 F.R =4.325 The zero of the disc passed
the index mark once in clockwise direction.

(i1) Anchor point inside the figure LR =2.844 F.R =5.434 The zero of the dist passed
the index mark twice in anti-clockwise direction. (10 Marks)

The railway embankment 500m long has a width at formation level of 9m with side slopes

of2 to 1. The ground level at every 100m along the centre line are.

Distance in m 0 100 | 200 | 300 | 400 | 500

Ground levelinm | 107.8 | 1063 | 110.5 [ 111.0 [ 110.7 | 112.2

The embankment has arising grad. of 1.2m per 100m and the formation level is 110.50m at

zero chainage. Compute the volume of E/W by Trapezoidal rule and Prismoidal rule.

(10 Marks)
What is Simpson’s rule? Derive the expression for it. (08 Marks)
What is contour? What are the characteristics of contour? (06 Marks)

Plot the cross staff survey of field ABCDEFG and calculate its area. [Refer Fig.Q10(c)].

c tBo

Fig.Q10(c) (06 Marks)
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Note: 1. Answer any FIVE full questions.
2. Missing data, if any, may be suitably assumed.

Define: (i) Poisson’s ratio  (ii) Volumetric strain (ii) Temperature stresses (06 Marks)
A steel bar of 20 mm diameter is subjected to tension test in lab. Determine stress, strain,
Young’s Modulus Percentage elongation from the following data:
Gauge length — 200 mm, extension at a load of 100 kN is 0.147 mm, total clongation 50 mm.
also determine the percentage decrease in cross sectional arca of the specimen. If the
diameter of the rod at failure is 16 mm. (10 Marks)
Derive an expression for extension/shortening of bar of uniform cross scctional arca.

(04 Marks)

Derive the relationship between Young’s modulus and shcar modulus with usual notations.

(06 Marks)
A bar of 20 mm diameter is tested in tension. It is observed that when a load of 37.7 kN s

applied the extension measured over a gauge length of 200 mm is 0.12 mm and contraction
in diameter is 0.0036 mm. Find the Poisson’s ratio, Young's modulus, bulk modulus and
modulus of rigidity. (08 Marks)
Show that volumetric strain is sum of strains in three mutually perpendicular dircctions.

(06 Marks)

Derive an expression for change in volume of thin cylinders. (10 Marks)
For a state of stresses with oy = 85 MPa (tensile) o, = 60 MPa (compressive) with a shear
stress of 45 MPa, determine the principal stresses and locate their planes. Also obtain
maximum tangential stress and locate corresponding planes. [Refer Fig.Q3(b)]

45““:&:—@%

BOMM |- 25MPa

._*T_*A.?)MPq

B60MPa
Fig.Q3(b) (10 Marks)

Derive an expression for normal and tangential stresses on a plane inclined at an angle 0
with plane of &, for an element subjected to general two dimensional stress system and show
that:

(i)  Sum of normal stresses in any two mutually perpendicular dircctions is constant.

(i) Principal planes are plancs of maximum normal stresscs also. (10 Marks)
Find the thickness of metal necessary for a steel cylindrical shell of internal diameter
150 mm to withstand an internal pressure of 50 N/mm”. The maximum hoop stress in the
section is not to exceed 150 N/mm”. If the thickness of cylinder is found using thin cylinder
analysis, what is the percentage error? (10 Marks)
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Derive relationship between load intensity, shear force and bending moment. (06 Marks)
Draw SFD and BMD for a simply supported beam subjected to a couple moment ‘M’ in
clockwise direction acting at a distance of ‘a’ from left support and ‘b’ from right support.

(06 Marks)
Draw SFD and BMD for a cantilever beam subjected to loads as shown in Fig.Q5(c).
ol 20kN 10k
Ay P le
c D
\w1m—r44-1m P
Fig.Q5(c) (08 Marks)
Define: (i) Shear force  (i1) Bending moment  (iii) Point of contraflexure (06 Marks)

Draw BMD and SFD for the overhanging beam shown in Fig.Q6(b). Clearly indicate the
point contraflexure.

vf—?.okulm A0k " 20kN
| W 5, s O £l : '
f D
< DM ——=— 2m o —>
Fig.Qo6(b) (14 Marks)
List the assumptions made in simple theory of bending. (04 Marks)
Derive the bending equation with usual notations. (08 Marks)

A solid shaft transmits 250 KW at 100 rpm. If the shear stress is not to exceed 75 MPa, what
should be the diameter of the shafi? If this shaft is to be replaced by a hollow one whose
diameter ratio is 0.6. Determine the size and percentage saving in weight. The maximum
shear stress being the same. (08 Marks)

. ; — ; T = GO % ;
Derive the torsion equation for a circular shaft — = —=—— with usual notations. (10 Marks)
|‘
A simply supported beam 100 mm x 200 mm in cross section carries a central concentrated
load *W’. The permissible stress in bending and shear are 15 MPa and 1.2 MPa respectively.
Determine the sale load W, if the span of the beam is 3m. (10 Marks)

Derive the moment curvature equation of deflection. (06 Marks)
Find the Euler’s crippling load for a hollow cylindrical steel column of 40 mm diameter and
4 mm thick. Take the length of column as 2.3 m and column is hinged at both the ends. Also

determine the crippling load by Rankine’s formula using constants as 335 MPa and

_ 5000
Take E =205 x 10" N/mm”. (10 Marks)
What are the limitations of Euler’s theory of buckling? (04 Marks)
Derive an expression for a column when both the ends are pinned. (06 Marks)
Determine the slope and deflection at free end of a cantilever beam of span ‘L’ subjected to
udl w/m over its full length by using Macaulay’s method. (06 Marks)
Find the maximum value of slope and deflection for a simply supported beam subjected to
point load at centre use Macaulay’s method. (08 Marks)

d ok ok ok ok
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USN 18CV33
Third Semester B.E. Degree Examination, July/August 2021
Fluid Mechanics
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a Differentiate between i) Liquids and gases ii) Real fluids and Ideal fluids
i) Specific weight and Specific volume of a fluid. (06 Marks)
b. One litre of crude oil weighs 9.6N. Calculate its specific weigh, density and specific gravity.
(06 Marks)
c. Calculate the capillary rise in a glass tube of 3mm diameter when immersed vertically in
1) Water and i) Mercury. Take surface tensions for mercury and water as 0.0725N/m and
0.52 N/m respectively in contact with air , specific gravity of mercury taken as 13.6.
(08 Marks)
2 a. Differentiate between 1) Absolute and gauge pressure  ii) Simple manometer and
differential manometer iii) Peizometer and pressure gauges. (06 Marks)
b. An open tank contains water upto a depth of 1.5m and above it an oil of Sp.gr 0.8 for a depth
of 2m. Find the pressure intensity i) at the interface of the two liquids 1i) at the bottom of
the tank. (06 Marks)
c. The water is flowing through two different pipe to which an inverted differcntial manometer
having an oil Sp.gr 0.8 is connected. The pressure head in the pipe A is 2m of water. Find
the pressure in the pipe B for the manometer readings as shown in Fig. Q2(c). (08 Marks)
Fig. Q2(c)
3 a. What do you understand by ‘Total Pressure” and ‘Centre of Pressure’? (06 Marks)
b. A circular opening, 3m diameter in a vertical side of a tank is closed by a disc of 3m
diameter which can rotate about a horizontal diameter. Calculate 1) the force on the disc
ii) the torque required to maintain the disc in equilibrium in the vertical position when the
head of water above the horizontal diameter is 6m. (06 Marks)
c. Find the horizontal and vertical components of the total force acting on a curved surface AB,

which is the form of a quadrant of a circle of radius 2m as shown in Fig. Q3(c). Take the
width of the gate is 2m. (08 Marks)

Fig. Q3(c)
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Define the terms : 1) Velocity potential function i) Stream function, (06 Marks)
The velocity vector in a fluid flow is given by V = 2x” i— 5% yj + 4tK. Find the velocity and
acceleration of a fluid particle at (1, 2, 3) at time t = 1. (06 Marks)

If for a two — dimensional potential flow, the velocity potential is given by ¢ = 4x(3y-4),
determine the velocity at the point (2,3). Determine also the value of stream function y at
the point (2, 3). (08 Marks)

What is Euler’s equation of motion? How will you obtain Bernoulli’s equation from it?
(06 Marks)
A pipe through which water is flowing, is having diameters 40cm and 20cm at the cross —

section 1 and 2 respectively. The velocity of water at section 1 is given 5m/s. Find the
velocity head at the section 1 and 2 and also rate of discharge. (06 Marks)
The water is flowing through a pipe having diameters 20cm and 10cm at section 1 and 2
respectively. The rate of flow through pipe is 35 litres/s. The section 1 is 6m above datum
and section 2 is 4m above datum. If the pressure at section 1 is 39.24 N/em’. Find the
intensity of pressure at section 2. (08 Marks)

What is a Pitot tube? How will you determine the velocity at any point with the help of pitot
— tube? (06 Marks)
A 20 x 10em veturimeter is provided in a vertical pipe line carrying oil of sq. gr 0.8, the
flow being upwards. The difference in elevation of the throat section and entrance section of
the venturimeter is 50cm. The differential U — tube mercury manometer shows a gauge

deflection of 40cm. Calculate 1) the discharge of oil ii) the pressure difference
between the entrance section and the throat section. Take C4 = 0.98 and Sp. Gr of mercury
as 13.6. (06 Marks)

A pitot — tube is inserted in a pipe of 300mm diameter. The static pressure in pipe is 100mm
of mercury (vaccum). The stagnation pressure at the centre of the pipe recorded by the pitot
tube is 0.981 N/em’. Calculate the rate of flow of water through pipe. If the mean velocity of
flow is 0.85 times the central velocity. Take CV = 0.98. (08 Marks)

Explain the classification of orifices and mouth pieces based in their shape , size and
sharpness. (06 Marks)
The head of water over an orifice of diameter 100mm is 5m. The water coming out from
orifice is collected in a circular tank of diameter 2m. The rise of water level in circular tank
is 45m in 30 seconds. Also the co-ordinates of a certain point on the jet, measured from vena
— contracta are 100cm horizontal and 5.2cm vertical. Find the hydraulic co-efficients Cq4, C,
and C.. (06 Marks)
A tank has two identical orifices on one of its vertical sides. The upper orifice is 3m below
the water surface and lower one is Sm below the water surface. If the value of C, for each
orifice is 0.96, find the point of intersection of the two jets. (08 Marks)

How are the weirs and notches classified? (06 Marks)
A right angled V — notch is inserted in the side of a tank of length 4m and width 2.5m. Initial
height of water above the apex of the notch is 30cm. Find the height of water above the
apex, if the time required to lower the head in tank from 30cm to final height is 3 minutes.
Take Cy= 0.6. (06 Marks)
A Cipolletti weir of crest length 60cm discharges water. The head of water over the weir is

360mm. Find the discharge over the weir if the channel is 80cm wide and 50cm deep. Take

Ca=0.6 (08 Marks)
20f3
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What do you understand by Total energy line , Hydraulic gradient line , Pipes in series .
Pipes in parallel and Equivalent pipe? (05 Marks)
An oil of sp. gr. 0.9 and viscosity 0.06 poise is flowing through a pipe of diameter 200mm at
the rate of 60 litres/s. Find the head loss due to friction for a 500m length of pipe. Find the
power required to maintain this flow. (07 Marks)
The rate of flow of water through a horizontal pipe is 0.25m’/s. The diameter of the pipe
which is 200mm is suddenly enlarged to 400mm. The pressure intensity in the smaller pipe
is 11.772N/cm®. Determine i) Loss of head due to sudden enlargement i1) Pressure
intensity in the large pipe iii) Power lost due to enlargement. (08 Marks)

Explain the phenomenon of water hammer. Obtain an expression for the risc of pressure
when the flowing water in a pipe is brought to rest by closing the valve gradually. (06 Marks)
The water is flowing with a velocity of 1.5nV/s in a pipe of length 2500m and of diamcter
500mm. At the end of the pipe, a valve is provided. Find the rise in pressure of the valve is
closed in 25 seconds. Take the value of C = 1460 m/s. (06 Marks)
A valve is provided at the end of a cast iron pipe of diameter 150mm and of thickness
10mm. The water is flowing through the pipe which is suddenly stopped by closing the
valve. Find the maximum velocity of water, when the rise of pressure due to sudden closure
of valve is 196.2 N/cm’. Take K for water as 19.62 x 10* N/em® and E for cast iron pipe as
11.772 x 10°N/cm’. (08 Marks)

% & k% &
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USN 18CV34
Third Semester B.E. Degree Examination, July/August 2021
Building Materials and Construction

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions.
1 a. What are the requirements of good building stones? Explain. (06 Marks)
b. Describe the constituents of good brick earth along with their importance. (06 Marks)
c. Explain the importance of shape, size and texture of coarse aggregates in cement concrete
making. (08 Marks)
2 a. Explain bulking of sand with its practical importance. (06 Marks)
b. Which are the factors causing deterioration of stone? And write about preservation of stones.
(06 Marks)
¢. Describe the construction and working of Bull’s Trench Kiln with sketch. (08 Marks)
3 a. Explain the functions of foundation. (06 Marks)
b. How piles are classified based on function? Explain with sketches. (06 Marks)
c. Draw the plan of one and half brick thick English bond. Mention its salient features.

(08 Marks)
4 a. Differentiate between strip footing and strap footing with sketch. (06 Marks)
b. Write a note on Ashlar type of stone masonry. (06 Marks)
c. Describe the construction and necessity of Grillage foundation with its plan sketch.(08 Marks)
5 a. Draw the sketch of an elementary arch and level its parts. (06 Marks)
b. Writeanoteon: i) Stone lintel if) RCC lintel. (06 Marks)
c. What are requirements of a good floor? Draw the sketch of ground floor marble flooring
with its components. (08 Marks)
6 a. Explain various modes of failure of an arch with its remedial measures. (06 Marks)
b. Differentiate between sloped roof and flat roof with reference to advantages. (06 Marks)
c. Draw the sketch of King post wooden roof truss (half part) and label its parts. (08 Marks)
7 a. Differentiate brick layer’s scaffolding over Mason’s Scaffolding. (06 Marks)
b. What are the requirements of good stair? Briefly explain the types of stairs. (06 Marks)
¢. With a neat sketch, explain i) Bay window ii) Dormer window. (08 Marks)
8 a. Explain Raking shore with a neat sketch. (06 Marks)
b. Write the requirements of locating door and window. (06 Marks)
c. Explain salient features of framed and paneled double shutter door with sketch. (08 Marks)
9 a. What are the objects and requirements of good plaster? (06 Marks)
b. Name and explain constituents of oil paint. (06 Marks)
c. [Explain procedure of painting i) New wood surface ii) New plastered surfacc. (08 Marks)
10 a. Explain the defects in plastering. (06 Marks)
b. Explain the procedure adopted in cement — lime plastering. (06 Marks)
c. Briefly explain the methods of damp proofing. (08 Marks)
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Basic Surveying
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions.

2. Assume any missing data suitably.
3. Draw sketches wherever necessary.
1 a. State atleast three differences between:
(i) Plane survey and geodetic survey
(i) Accuracy and precision (06 Marks)
b. Length of a line measured with 20.0 m chain was 1341.0 m. The same linc when measured
with 30.0 m chain, which was 20 cm tooshort was found to be 1350.0 m. What was the error
in 20 m chain? (06 Marks)
C- To continue a line AB post an obstacle, a line BC measuring 200 m was set out
perpendicular at B to AB. From point ‘C* ZBCD = 60° and ZBCE = 45° were set.
Determine CE and CD such that points A, B, E and D arc in a straight line. Also calculate
the obstructed distance BE. (08 Marks)
2 a. Listthree parameters under which surveying is classified. (06 Marks)
b. Briefthe working principle of and EDM with sketch. (06 Marks)
¢. A line was measured with a steel tape which was exactly 30 m at a temperature of 20°C and
pull of 10 kg. the measured length was 1650 m. The temperature during measurcment was
30°C and applied pull was 15 kg. Find the true length of line, if cross sectional arca of the
tape was 0.025 cm?®. Coefficient of thermal expansion of the tape is 3.5 x 10°C,
E=2.1 x 10° kg/em". (08 Marks)
3 a. Compare between prismatic and surveyor’s compass for atleast six diffcrences. (06 Marks)
b. Whatis meant by local attraction? How is it detected? (06 Marks)
c. The following bearings are observed in a closed traverse. Determine the correct bearings of
lines affected by local attraction. Tabulate the results.
Line| AB BC CD DA
FB | 32°30' | 124°30' | 181°0" | 289°30’
BB | 214°30" | 303°15" | 1°0" | 108°45'
(08 Marks)
4 a. Mention the differences (at least two) between:
(i) WCB and QB (ii) Dip Declination (iii) Magnetic bearing and True bearing (06 Marks)
b. Explain how closing error is adjusted by Bowditch’s Transit rule. (06 Marks)
c. Length and bearings of a compass traverse ABCD are given below. The length and bearing

of line DA is omitted due to obstruction. Calculate the same.
Lengthbm | AB | BC | CD
Length m | 485 | 1720 | 1050
Bearing | 342°| 16° | 140°

(08 Marks)
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Define the following terms with respect to leveling:

(1) Bench mark (11) Elevation (iii) Height of collimation
(iv) Change point (v) Back sight (vi) Station (06 Marks)
b. Describe in sequence, the temporary adjustments to a dumpy level while starting leveling
work. (06 Marks)
¢. Following details were recorded in level work. Calculate:
(i)  True RL of point B
(1)  Angular error in collimation
(111) Combined correction for curvature and refraction
Inst. At | Stalf Reading on Remarks
A B
A 1.030 | 1.630 | AB=800.00m
B 0.950 1.540 | RLof A=450.00
(08 Marks)
a.  State the different methods of leveling. Explain any one method. (06 Marks)
b. Enumerate profile leveling in detail with sketch. (06 Marks)
c. Following readings were taken consecutively with 4.00 m level staff and a level on a sloping
ground at a common interval of 5.0 m. Calculate the R.L of all points by Rise and Fall
method. Determine the gradient between First and last point. Apply usual check. A reading
0.780 is observed on a BM of 180.750 m.
1.535, 1.955,2.430, 2.985, 3.640, 0.935, 1.045, 1.630, 2.480, 3.480, 1.550, 1.960 and 2.225.
(08 Marks)
a.  Name the Accessories used in plane table surveying. Mention their uses. (08 Marks)
b.  Write a note on “orientation”. Explain the two methods adopted for orienting a plane table.
(12 Marks)
a. State the advantages and disadvantages of plane table surveying. (08 Marks)
b. . Describe the method of Resection by Bessel’s three point graphical method. (12 Marks)
a. Whatis a “Contour” in surveying? List atleast four characteristics of a contour. (06 Marks)
b. Perpendicular offsets are taken at 10.0 m interval along a Base line to an irregular boundary
line. Calculate the area enclosed by boundary line and base line between First and Last
offset by (i) Trapezoidal rule  (ii) Simpson’s rule. (06 Marks)
c. Explain *Mid ordinate™ of calculating area of an irregular shaped plot in plan. (08 Marks)
a.  What is palnimeter? Explain the polar planimeter along with essential parts. (12 Marks)
b. A Railway embankment is 10 mt wide with side slopes 1'2 :1. Assuming the ground to be

level in a direction transverse to the centre line, calculate the volume contained in a length of
120 mt, the centre heights at 20 mt intervals being in meters.

22, 3.7, 38, 40, 38, 28, 25
Use Trapezoidal and Prismoidal rules. (08 Marks)
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USN 18CV36
Third Semester B.E. Degree Examination, July/August 2021
Engineering Geology

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 a. Whatis Geology? Describe the role of Geology in Civil Enginecring. (10 Marks)
b. Define Mineral. Describe following physical propertics of Minerals :
i) FORMS 1) Fracture 111) Hardness. (10 Marks)
2 a. Give a detailed account of Interior of Earth. (10 Marks)
b. Write the physical properties , chemical composition and uses of
i) Calcite i) Hematite iii) Mica. (10 Marks)
3 a. Whatis Igneous Rock? Give the classification of Igncous Rocks based on origin. (10 Marks)
b. What are Sedimentary Rocks? Explain primary structure of Sedimentary Rocks. (10 Marks)
4 a. Whatis Weathering? Explain causes and types of weathering. (10 Marks)
b. What is Seil? Explain Soil profile. (05 Marks)
¢. Explain different types of Drainage patterns. (05 Marks)
5 a. Whatare Joint? Explain types of Joints and write importance in Civil Engineering ficld.
(10 Marks)
b. What is Outcrop? Add note on : i) DIP 1) Strike. (05 Marks)
c. Write a note on Rock Quality Determination (RQD). (05 Marks)
6 a. Whatis Fault? Give the classification of Faults with neat sketch. (10 Marks)
b. Define Unconformity. Describe the types of unconformity and mention the field evidence of
unconformity. (10 Marks)
7 a. Discuss the groundwater exploration by Electrical Resistivity method. (10 Marks)
b. What is Rain Water Harvesting? Explain different methods of Rain Water Harvesting.
(05 Marks)
c. Explain Hydrological cycle. (05 Marks)
8 a. Whatis Aquifer? Explain different types of Aquifer. - (10 Marks)
b. Explain following :
i) Causes of Sea water Intrusions in coastal arca ii) Cyclones and its effects. (10 Marks)
9 a. Whatis an Earthquake? Write the causes and effects of Earthquake. (10 Marks)
b. What is Remote Sensing? Explain important Application of Remote Sensing in Water
resources field. (05 Marks)
c. What is GPS? Describe application of GPS. (05 Marks)
10 a. Define GIS. Explain application of GIS and components of GIS. (10 Marks)
b. What is Landslide? Explain main causes of landslide. (10 Marks)
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