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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materials

Time: 3 hrs. Max. Marks: 100

50, will be treated as malpractice.

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

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

= P

=

Module-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 = 7SKN

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 = 14mm

Determine the Young’s modulus, proportional limit, true breaking stress, %elongation and

percentage reduction in cross sectional area. (10 Marks)

. OR
What are the elastic 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 area 2500mm”. Find the stresses in steel and
concrete if E~15E..

If stress in concrete must not exceed 4.5MN/m?, what area of steel is required in order that
column may support a load of 480KN. (10 Marks)

Module-2
Derive Lame’s equation for the radial and hoop stress for thick cylinder subjected to internal

-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

1) Resultant stress on a plane inclined at 30° wrt x-axis.

i1) The magnitude and direction of principal stresses.

1) Magnitude and direction of maximum shear stress. (12 Marks)
OR
Obtain expression for volumetric strain in thin cylinder subjected to internal pressure in the
d|s @2
form of cvxp— ———. (08 Marks)
2tE|2 m

A cast iron pipe has 200mm 1ntemal diameter and 50mm metal thickness and carries water
under a pressure of SN/mm™ CaEculate the maxrmum and mmlmum mlcmmcq of

lnten51ty of.radlal pressure across the section. (12 Marks)
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Module-3
5 a. Define shear force, bending moment and point of contraflexure. Explain how to calculate
them? (06 Marks)
b. 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.

Bokn
3DH":|' /‘ 30 jen-m
G —= S 2 S 1M1 m ]
Fig. Q5(b) (14 Marks)
OR
6 a. Obtain the relationship between udl, shear force and bending moment. (06 Marks)

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

contraflexure. -
15N
it} J e

__%p-s'lﬂ%l

Fig.Q6(b) (14 Marks)
. Module-4
7 a. Derive torsional equation with usual notations. (06 Marks)

b. A T-section of flange [20mmx12mm-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
8 a. Derve Bemoulli-Euler bending equation with usual notations. (08 Marks)
b. “Asolid 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

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

and deflection. (10 Marks)

b. 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?, Rgnkiﬂe constant as

1
= and E=210GPa. For what length of the column of

their cross section, does the Euler’s formula cease to apply? (10 Marks)
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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 = 50x10°mm®*. (14 Marks)
L okN 20 kN
e A D G E
H“"-ﬁ‘@*im%zm —>-2ZM —>
Fig. Q10(b).
O O
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50, will be treated as malpractice.

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

18CV33

Third Semester B.E. Degree Exa!qiiifgfion, Jan./Feb. 2021
Fluid Meqhénj’ics

Vc"

Time: 3 hrs. Max Marks: 100

(=

Note: 1. Answer any FIVE full questions, choosmg ONE full quesrmn ﬁ'om each module.
2. Assume missing data (i f any) suuably

é Module-l
a. Define the following and mentlcm their units:
(1) Caplllanty (11) Surf ACH ensxon (iii) Vrscoqity' (06 Marks)

(06 Marks}
c. A 100 mm dlametqr cylmder rotates concentrlcally inside a 105 mm dlametcr fixed cylmdcr

..........

space between thc cylmders, if a torque of 1 0 N-m is rcqmred to maintain a rotating speed
of 120 rpp:g b ) \ (08 Marks)

g

a. State and prove Pascal’s law forthewmtensuy of pressure, at a pomt in a static fluid.(06 Marks)
b. Derive an expression for difference in pressure= »ﬁ%tween two pomts using a U-tube

differential manometer. .. = (08 Marks)

c. Determine the pressure 1n1;eﬁ81ty at the bottom ofa tank filed with an oil of specific gravity

0.7 toaheightof 10 m. £ (06 Marks)
4,5 Module-2 A,

a. Define: (1) Total; pressure (11) Cent_gr bﬁg;essure g (04 Marks)

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

submerged@m a liquid. (08 Marks)

c. A 1200 rh?ﬁp x 1800 mm smewrectﬂngular plate is immersed in water with an inclination of
30° to'thé horizontal. The 1200smm side of the platc is kept horizontal at a depth of 30 m
below the water surface. Compute the total prcssure on the surface and the position of center
of pressure. 12 (08 Marks)

é_}..-:. 7

"&?,;‘ w

a. Differentiate betwet
() Umforr@%nd non—umform ﬂov\?ﬁ_;;f‘
(i) Stcad?»and‘unsteady flow (04 Marks)

b. Derive continuity equation for aithree dimensional flow in Cartesian coordinates. (08 Marks)

c. Evaluate stream ﬁmctlon A and compute velocity of flow, V, for a two-dimensional flow
field given by, u = 4x° an(j v = —12x% at point (1, 2). Assume y = 0 at point (0, 0).

3 (08 Marks)

2%y Module-3
a. State Impulse Momtmtum principle. Give fields where it is applied. (04 Marks)
b. Derive an expression for force exerted by a fluid on a pipe bend. (08 Marks)

c. A pipe of 300-mm diameter, carrying 15000 litres per minute of water is bent by 135°. Find
the magn{@dc and direction of resultant force exerted by the flowing fluid on the bend if the
pressur_ggf‘ the flowing water is 39.24 N/cm*. (08 Marks)
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OR i

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 Cy = Q 98 for the pitot tube. (06 Marks)
A 20 cm x 10 cm venturimeter is used to measure thc flow of water in a horizontal pipe. The
pressure at the inlet of venturimeter is 17%58 N/em? and the vacuum pressure at the throat is
30 cm of mercury. Find the cl1scharge of water through the ventunmeter assuming Cq = 0.98.

(06 Marks)
Module-4 fagh
Define hydraulic coefficients for-an orifice and give the relatlon between them. (06 Marks)
Give classification of mouth pieces with suitable sketches. (06 Marks)
A jet of water issuing 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 is found to be 102 litres per minute. Calculate the hydraulic
coefficients of the orifice. 4% (08 Marks)
e
Enumerate advantages of triangular m.‘;tches over rectangular notches. (04 Marks)
Derive the expression for discharge *th,r%u gh a triangular nofch. (08 Marks)
A river 60 m wide has vertical banks and 1.50 m clepth of flow. The velocity of flow is
1.20 m/s. A broad crested weir 2.40 m high is constfuctcﬁ across the river. Find the head on
the weir crest considering the veloc1ty of approach. As&n%e Ca=0904"% (08 Marks)
Module-5
Derive Darcy-Weisbach equation for head lass due to friction in. a plpe (08 Marks)
List major and minor losses in a pipe flow. - %7 (04 Marks)
Water is required to be supplied to a‘colony of 4000 resrdents at a rate of 180 lires per

person from a source 3 km away. If half the dally requlrement needs to be pumped in 8

Assume ﬁ}:;_tion factor as 0. 0%8 ; (08 Marks)
OR
What is an equivalent pipe? Derive an expreSsian for diameter of an equivalent pipe.
(08 Marks)
Explam phenomenon of water hammer in plpes (04 Marks)

Water is flowing in a pipe of 150 mm diameter with a Veiomty of 2.5 m/s, when it is
suddenly broughtto rest by closmgrthe 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)

* & &k K
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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.

2 Module-1
g 1 a. What are the factors that cause deterioration of stones and explain the methods commonly
= adopted to preserve the stones. (08 Marks)
@ b. Briefly explain the various field and laboratory tests conducted on bricks to find its
B suitability for construction. (08 Marks)
_ § ¢. What are the advantages of cement concrete blocks? (04 Marks)
% o
= . OR | kioayd
= = 2 a. Lists the tests conducted on fine aggregates and explain any one of them in detail. (08 Marks)
£ 3 b. Explain impact and abrasion tests conducted on coarse aggregates. (08 Marks)
%ﬁ% c. What are the characteristics of good timber used for construction? (04 Marks)
=
g% Module-2
= o 3 a. What are the functions of a foundation? Mention the situations during which pile
E *:&'J_. foundations are adopted. (08 Marks)
€ b. Write a note on:
E ,§ 1) Spread footing  11) Strap footing (08 Marks)
% 5 c. Write the advantages of cavity walls. (04 Marks)
w
oR
&5 4 a. Sketch the elevation of a brick wall built in 1) English bond ii) Flemish bond.
e Compare the merits and demerits of English bond and Flemish bond. (08 Marks)
£= b. Write a note on classification of stone masonry. (08 Marks)
= E c. Write a note on partitions walls. (04 Marks)
S
23 Module-3
E & 5 a. Draw aneat sketch of an arch and explain the technical terms used. (08 Marks)
;g b. Explain 1) Chejja  i1) Canopy  iii) Balcony iv) Lintel. (08 Marks)
% g c. Write a note on stability of arch. (04 Marks)
==t
5 5 OR
%% 6 a. List the types of flooring and explain the method of laying of cement concrete flooring in
2 g' detail. (08 Marks)
E List the classification of pitched roof. With neat sketches explain any two of them. (08 Marks)
g e c. What are the factors to be considered while selecting a roof covering? (04 Marks)
5%
s Module-4
o 7 a. With the help of a neat sketch explain
2 1) Paneled door i) Collapsible door. (08 Marks)
I b. Write a note on
E_ 1) Bay window ii) Steel window (08 Marks)
E ¢. What are the guidelines to be followed while locating doors and windows? (04 Marks)
1 of2

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



18CV34

OR
8 a. Write a note on
1) Shoring i) Underpinning. (08 Marks)
b. 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
1) Tread and Riser 1) Flight and Landing. (04 Marks)
Module-5 _
9 a. What are the objectives of plastering? Explain the defects in plastering. (10 Marks)
b. Briefly explain the methods of damp proofing. (10 Marks)
OR
10 a. Explain the method of laying stucco plastering and lathe plastering. (10 Marks)
b. Explain the constituents of a paint and explain the procedure of painting on new wood
works. (10 Marks)
* & ok ok Xk
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50, will be treated as malpractice.

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

@

5

o =

P'F*‘

Module-

Define surveying. Discuss. the c?aqu cation of surveying. (10 Marks)
What is ranging? Explain the indirect method for ranging with neat sketch. (08 Marks)
What is well condmonad i (02 Marks)
o
ﬁg,\ N OR
Write short notes @n optical square and prism square (06 Marks)
A big pond. oﬁsﬁucts 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
point Q, Toand R were in stralghi; ’ﬁne Find length PT Take PQ 150m, PR = 230m,
QT =75m, RT = 100m. i (08 Marks)
Explain briefly chains on sloppi in g ground by qteppmg;gx@thod (06 Marks)
Module-2
Differentiate between :
1) True meridian and xglagnetlc meridian ,u} Dlp and decimatlon 111) Agonic and isogonic
lines. o (06 Marks)
The following beanngs were observed Wlﬂ§ compass Caiculate the interior angles and draw
rough dlagram 3
Line AB |- CD DE EA
Bearing | 60°30. 122°0 6°-0*-- 205°30" | 300°
i ; ; (08 Marks)
What lsTécal attractmn” Hovﬁﬂt is detected and el;mlnated? Also give the reason for it.
: =, (06 Marks)
N OR'
What is trave:rsmggw What are the different types of traversing? (04 Marks)
What is closmg elg‘or"? Explain the l(owdltch rule of graphical adjustment with sketch.
R L (08 Marks)
Followmg,ama{ 2 observed length **and bearings of the lines of a closed traverse ABCDEA.

The length and bearing oflme EA emitted, calculate it.

aa "Line Length (m) | Bearings
, |AB 204 87°30’
| BC 226 20°20’
CD 187 280°0’
DE 192 | 210°30" |
EA ? ?
(08 Marks)
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Module-3 ol
5 a. Explain the following terms. i) Elevation ii) Bench

b. What do you understand by balancing of 51ght‘? Wlth,
eliminated.

18CV35

gg;n;) Datum iv) Mean sea level.

(04 Marks)

gure explain how the errors are

(06 Marks)

€. The following is the page of a level book. Fmdgo“ut fhe missing reading(X) and complete the

level book. Apply usual arithmetical check.

SINo.| BS | IS | ™S "|HI| RL |[Remark
1 ]4.000 N7 (X X v
2 X [~ 195.935
3 (2150 e 93995 X| X _|
4 A15 195240 BM
5 1.665 X
6 I X 200.770
7 /3610 X | XAw X
8 %), 1.715 [, % 1:196.985

6 a. Wrnte short nofes
leveling iii) Gollimation error and hypsofiietry.
b. Describe dcedure for reciprocal leveling with neat sketch.
c. The follow
of A i8:100.150m. Also calculate the ‘eollimation error if AB.= 1000m.
—
Inst. Station Staff reaﬂlng
A4 "B
: A 1.625: 2.545
g B ,0.725 | 1.405
¢ Moduife-4 " -
7 a. Describe briefly g@‘%ﬁon method and intersection method of p

b. Define two pointproblem. Explain
with figure. N

oy

T::f: tabling.

#

Sy

OR &)

Write sht
Discuss the temporary adjm ts of plane table. .
‘ghat@are the advantagcs%%dmadvantages of plane table?

.
d Modul’e é%’
a. %at is contour? What are the uses of contour lines?

oo

(10 Marks)

: 1) Curvature and Rcﬁ'gggetlon error i1 ) Borometric leveling and fly

(06 Marks)
(06 Marks)

g observations were ta,,kén« in reciprocal leveling. Determine the R.L of B if that

(08 Marks)

(10 Marks)

phical method Bfsolution of two point problem

(10 Marks)

g of plane table if)Iriangle of error iii) Alidade. (06 Marks)

(06 Marks)
(08 Marks)

(08 Marks)

formation level and has side slope 1 : 2(V : H). The
¢ line are shown in table. The formation level at zero

(12 Marks)

chainage is % and embankmi aving a rising gradient 1 : 100 calculate the volume of
earthwork b trapezoxdal and primordial rule.
Dist. <%0 80 160 240 320
RL _\f,:__;';-\_ 120.8 | 1225 | 1234 | 123.8 | 1245
OR

10 a. Define the follow&ﬁ% terms i) Contour interval ii) Interpolation of contour iii) Horizontal

equivalent v) ngtﬁ‘hr gradient.
b. What is planimeter? Explain the polar planimeter along with essential parts.

(04 Marks)
. (12 Marks)

c. Detcrmme th@y area of pian from following data. Needle point out side plan. Zero of dial

passed ir %q X mark once in clockwise direction : Initial reading = 8.364
Final read g=4.234.

& $$*20f2***
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN > 18CV36
By
Third Semester B.E. Degree Exammﬁtmn, J an./Feb. 2021
Engineering G?.gology
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cﬁ}osf;ig ONE full questionf%})m each module.
3 Module-1
1 a Discuss in brief different bran@h@s of Geology, which are reiated to Civil Engineering.
(04 Marks)
b. Briefly explain the mtemal strueture of the earth based on dltTerent unconformities and add a
note on its composition.:. * (08 Marks)
c. Explain the role of Ge&{gﬁy in the field of Civil Engmeermg (08 Marks)
N OR
2 a Whatis Mmeral‘? DESCrkbe the following Phxé;cal properties of a Mineral.
i) FORM: 11) Hardness iii)- Fracture. (06 Marks)
b. Explain the prlmary structures n Sedlmentary rocks, with neat sketches. (08 Marks)
¢. Write a‘note on Soil profile. N (06 Marks)
ﬁ%ﬁ_{: b
3 a. What are Folds? How are they caused‘? Dlscusﬁatﬁei'varlous types of folds in rock and
influences on Civil Engingering. e (15 Marks)
b. What is Normal Fault? Addra note on Horst and Graben with neat'sketches. (05 Marks)
,,,,, OR.
4 a Whatis Weathcn 9 Describe Physical and Mechanical weathenng (10 Marks)
b. Explain Railway-ballast with examples. (05 Marks)
c. Write notes on causes of Landslides. - (05 Marks)
@ ¥ Module-3 .
5 & What 184 Out Crop? Deg@rlbe the terms strike and DIP, with a neat sketch. (08 Marks)
b. Ex lain Floods, cause&%d its control. - (06 Marks)
c. W te a note on Tunnegng through the fol&%xis of an Antidine. (06 Marks)
6 a. Bneﬂy explam Exogeneous and E Ggeneous geologlcal events. (06 Marks)
b. (08 Marks)
C. (06 Marks)
7 a. Explain the Electrical I‘%%Stity method for exploration of ground water. (08 Marks)
b. Explain how the quality of ground water can be determined by SAR , RSC , GTH. (04 Marks)
c. Explain how Amﬁcital recharge of ground water can be made. (08 Marks)
- OR
8 a. Describe vglth a neat diagram, Vertical distribution of Ground water. (10 Marks)
b. Wnte agbne’f note on Land forms. (10 Marks)
) 1 of2
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Module-5

9 a. What is an Earth Quake? Describe the Tectomc causes ef Earthquake and its effects.

b. Explam Aquifer and 1ts types
C.
10 a. What is Remote Sensing? Write its ion in Civil Engmeermg
b. What is GIS? Name the different :
¢

& 20f2

T
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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.
w
g Module-1
%‘ 1 a. Define: (1) Young’s modulus (ii) Bulk modulus (ii1) Poisson’s ratio. Derive a relationship
S between them. (10 Marks)
9 b. Two solid cylindrical rods are connected and loaded as shown in Fig.Q1(b). Determine:
E (1) Total deformation (i) Deformation at point B. Es =200 GPa, E;, = 100 GPa.
8 i
£ s sommp ‘
B. :: L LoD k N
; f LSRR A TRR
4
b Q-5 ___,_____r-—-——--——‘lm -—_____-J:L
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 rigidly connected to each other. The length of the bar is

0.7 m. If the temperature is raised by 80°C. Determine the stress in each metal and the
change in length.

Es =200 GPa, as=12 x 10%°C; E.. =100 GPa, otea = 17 x 10°%°C (12 Marks)

b. Derive an expression for extension of the bar due to its self weight only having area ‘A’ and

length L suspended from its top. (04 Marks)

¢. 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
(ii) Principal stresses and principal planes
(ii1) Maximum shear stresses and their planes

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

Yt2oWN fwawa ™

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

Fig.Q3(a) (12 Marks)

b. Derive an expressions for volumetric strain in case of a thin cylindrical shell of diameter ‘d’

subjected to internal pressure ‘p’. (05 Marks)

€. Define: (1) Principal stresses (11) Principal plancs (03 Marks)
1of3
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OR
4 a. A cylindrical shell is 3m long 1m internal diameter and is subjected to an internal pressure
of 1 N/mm’. If thickness of the shell is 12mm, find the circumferential stress and
longitudinal stress. Also find maximum shear stress and the changes in the dimensions of the
shell. Take E = 200 kN/mm? and n=0.3. (10 Marks)
b. A thick metallic cylindrical shell of 150 mm, internal diameter is required to withstand an
internal pressure of 8 MPa. Find the necessary thickness of cylinder, if permissible stress of

the section 1s 20 MPa. (10 Marks)
Module-3
5 a. Denve relation between shear force, bending moment and load. (06 Marks)
b. Calculate SF and BM at salient points and draw SFD and BMD for the beam shown in
Fig.Q5(b).
100 kN
Ok 9
[y
L
.I 4 | D, _%)
A .
e ] _r_ —,____’r-‘
Fig.Q5(b) (14 Marks)
OR
6 a. Define: (i) Bending moment (i1) Shear force (04 Marks)

b. Draw SFD and BMD for beam shown in Fig.Q6(b).
> 20kN-M

L < B

; 2.-5WA
25 : T ]T

Fig.Q6(b) (06 Marks)

c. Draw SFD and BMD for simply supported beam of length L with point load ‘P’ placed at a

distance ‘a’ from right support and ‘b’ from left support. (10 Marks)
Module-4

7 a. Define: (1) Torsional strength (i) Torsional stiffness  (ii1) Torsional rigidity (06 Marks)
b. A shaft transmits 300 KW power at 120 rpm. Determine:
(1)  The necessary diameter of solid circular shaft.
(i1) The necessary outer diameter of hollow circular section such that the inner diameter
being 2/3 of the outer diameter. Take allowable shear stress as 70 N/mm®. (14 Marks)

OR
8 Write short notes on any four:
Maximum principal stress theory
Maximum shear stress theory
Maximum principal strain theory
Maximum strain energy theory
Maximum shear strain energy theory (20 Marks)

o e g0
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Module-5
9 a. Show that for a rectangular cross section maximum shear stress is 1.5 times average shear
stress. (06 Marks)
b. A simply supported beam of span 6 m has a cross section as shown in Fig.Q9(b). It carries 2
point loads each of 30 kN at a distance of 2m from each 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 LOOMM ——
50 W wa
2,00 WA WA
Fig.Q9(b) (14 Marks)
OR
10 a. Denve an expression for Euler’s buckling load for long column with one end fixed and other
end free. (08 Marks)

b. The cross section of a column is a hollow rectangular section with its external dimensions
200 mm x 150 mm. The internal dimension are 150 x 100 mm. The column is 5m long and
fixed at both ends. If E = 120 GPa, calculate the critical load using Euler’s formula.
Compare the above load with the value obtained from Rankine’s formula. The permissible
compressive stress is 500 N/mm?’. The Rankine’s constant is 1/6000. (12 Marks)

¥ ok ok ok Ok
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Third Semester B.E. Degree Exammatmn "Jan./Feb. 2021
Fluid Mechqglgs

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, cho@sjr‘rg ONE full question from each module.

Maa?lle- b
)
1 a. Define the following fluid propeme&\Also mention their units.
i) Specific Gravity ii) VIS 0 'ty iii) Mass DenSIty _~=.iv) Specific Volume.
; & ¥/ (06 Marks)
b. Define capillarity and derlvasg sions for capillary rise" aﬁd capillary fall, (06 Marks)

c. A differential manometer is cofinected at the two pointg A and B of two plpes as shown in

Fig.Q.1(c). The pipe A ﬁgams a liquid of specificgravity of 1.5, while Eupe B contains a
liquid of specific gravity-of 0.9. The pressures at A and B are lkgflem™ and 1. 8kgflcm’
respectively. Find he@‘f’ference is mercury ]evel in'the differential manometer. (08 Marks)

50, will be treated as malpractice.

With neat sketch, expleﬁﬁ Bourdon tube prq&s\ure gauge. i (06 Marks)
State and prove hydrostatic law of pressyre; b 4 : (06 Marks)
c. The dynamlc va@c@sny of an oil useg for lubrication. LWeen a shaft and sleeve is

0.6N.sec/m”. Ehe shaft is of diametér 9.4 and rotates atlb?ﬂrpm Calculate the power lost
in the bearmg for a sleeve length di?ﬂmm The thlcknesgs of'the oil film is [.5mm.

ST

(08 Marks)

of pressure. Also derwe expressions for total pressure and
rface submer_ged vertically in a liquid. (08 Marks)

3 a Defifétotal pressure and
centte of pressure for a,

o

;Dglngmsh between: w

A 1\) Laminar Flowwﬁ turbulent ﬂow«v an
11) Uniform ﬂ \aﬁ‘d non uniform ﬂ&@w
iii)  Steady ﬂo ;and unsteady flow., (06 Marks)

C. Determine tﬁ%total pressure and&é"@ re of pressure on an isosceles triangular plate of base

4m and alfitudé 4m when it is immersed vertically in an oil of specific gravity 0.9. The base

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

" of the plate coincides with ;Ee*ﬁ‘ee surface of oil. (06 Marks)
&) OR

4 a. Derive the three dimensignal continuity equation in the Cartesian coordinates. (06 Marks)

b. The velocity vector n a fluid flow is given as V = 4x3i — 10x’yj + 2tk. Find the velocity and

acceleration ofa{EI d particle at (2, 1, 3) at time t =1. (08 Marks)

c. Determine the ﬁpressure on a circular plate of diameter 1.5m which is placed vertically

in water in such 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)

1 of 2
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Module-3
5 a. Define free vortex flow and forced vortex flow. Also mentlon two examples for each.
i \ (04 Marks)
b. Derive Euler’s equation of motion along a stream line ando ain Bernoulli’s equation from
Euler’s equation. Also mention the assumptions made n‘gﬁgnwatnon (10 Marks)
c. A 30cm x ISCm venturlmeter is inserted on a Vertrg, pipe carrying water, ﬂowmg in

......

reading of 20cm. Fmd the discharge. Take Cd 7 0\98 (06 Marks)
OR

6 a. Derivean expressron for discharge through a venturimeter. 4 (06 Marks)
b. List the various instruments that works onthe Bernoullie’s prmctpi@‘% Also explain how pilot
tube is used to measure velocity of ﬂowa. (06 Marks)

c. A 300mm diameter pipe carries wat,er ‘under a head of ZOm*wrth a velocity of 3.5m/s. If the
axis of the pipe turns through 45" find the magnitude and. drré’ictlon of the resultant force on

the bend. (08 Marks)

J Module-4 %)
Give a detailed note oy cl’assrf" cation of orifices’ mé‘uth pieces. (06 Marks)
Derive an expression for discharge through a Borda’s mouth piece running free. (06 Marks)
c. Water flows over arectangular weir 1m yide at a depth of 150mm and afterwards passes
through a tr:angnlar right angled weir. Tak;ng Cgq for the rectangular weir and triangular weir
as 0.62 and 0 59 respectively. Find the depth over triangular weir. (08 Marks)

2

Fe.

8 a. Give a detailed note on c]assiﬁ@afioé%fof weirs. Derive an.expression for discharge through a
triangular notch. (10 Marks)

b. Define hydraulic coefﬁcrents Also mention the gen&;ra] values of hydraulrc coefficients.
@ A\ T (06 Marks)
c. A jet of water, issuing ﬁ'om a sharp edged vertleal onf’ ice under a constant head of 10cm at a
certain point, has the horizontal and vertrcal coordinates mgasui‘ed from the vena-contracta

as 20cm and 10. Scm respectlvely Find the*Value of C, and alﬁos value of C, if C4= 0.6.

‘e 3,° (04 Marks)

 Ndodules
9 a. Give a brief note on loss of energy in pipes. Also derwe Darcy’s Weisbach equation for loss
of energy due to friction. =~ | » (10 Marks)
b. Give a brief note on wate‘r--hfarmer in pipes. ¢ (04 Marks)
c. '__.Sl‘hree pipes of lengths 800m, 500m and 400m and diameters 500mm, 400mm and 300mm
" respectively are conneeted in series. The iaipes are to be replaced by a single pipe of length

1700m. Find the, d;arnﬁler of the smgle Bipe (06 Marks)
| &) or
10 a. Derive an: expnessmn for the lo§s'of head due to sudden enlargement of pipe section.
(08 Marks)

b. The water is flowing with a velocity of 1.5m/s in a pipe of length 2500m and of diameter
500mm. At the end ofthe pipe, a valve is provided. Find the rise in pressure if the valve is
closed in 25 seconds. Take the value of C = 1460m/s. (06 Marks)

¢.An oil of specific_gravity 0.7 is flowing through a pipe of diameter 300mm at the rate of
5001//s. Find the head lost due to friction and power required to maintain the flow for a length
of 1000m. Take = 0.29 stokes. (06 Marks)

d ok ok ok ok
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USN 17CV34
Third Semester B.E. Degree Examiﬁ&tmn, Jan./Feb. 2021
Basic Survéying
Time: 3 hrs. ' - Max. Marks: 100
Note: Answer any FIVE full questions,, choasmg ONE full question fmm each module.

g ~Module-1 .

3 1 a. Explain classification ofSurveym .in‘detail. £ (10 Marks)

‘% b. Explain principles of Suweym&m detail. ) (06 Marks)

E c. Distinguish between Plane and Geodetic survey. (04 Marks)

'g -

5 { OR
4 2 2 a. Discuss accessorles , req l?f:cl for horizontal measurements in detail. (10 Marks)
g; b. To measure a basé litie, a steel tape 30m long s stafidardized at 15°C with a pull of 100N was
£ ; used. Find the cmtggc{ion per tape length ifthe 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,
2% find the horizosital length. Take E = 2. 1%10° N/mm® ; o = 11.2x10"%/°C and cross-sectional
& < area of&p&\— 0.08 cm”. £ Py (10 Marks)
a %ﬂ &, :_ ._;""- '%'_
=2 “Module-2
°z 3 a. Define Local attraction? How itdefected? Explain..” P (06 Marks)
E5 b. Distinguish between Pnsrpﬁﬁc compass and Sur\geyqr s compass £ § (04 Marks)
28 c. Determine the bearmgSgQ_,fgsx es of regular pentagon of sides 5m, if'the bearing of the first
L line AB is 80°. - Ry, (10 Marks)
g 5 ¢ e
2% ) O“Ry {@%
b -] 4
2 % 4 a. Explain the temp%\rary adjustment oft.ransﬂ theodolite in detail. (10 Marks)
o b. Discus the methods of Repetition and’reiteration for _measuring horizontal angle in detail
E E with nea@etch ) f e &) (10 Marks)
= 8 ,f X\ A
g5 = Module-3
4§ 5 a What’is meant by balancx 1g-of Traverse? @agglam the Bowditch method of adjusting the
gF verse % 4 AN (10 Marks)
5% bé‘ﬁ;&n ‘a closed traverse/AB( DE the length and‘bearmgs of EA has been omitted. Compute the
53 length and bearmﬁ ofthe line EA. y
;;"065 - Lme /“”:'w \ Length (m) | Bearing
"Eié AB o\ ) 204 87° 30’
E‘ g BOC 226 20° 20’
e 5 LD 187 280° 0’
o A[DE 92| 210°%
& " EA ? ?
2 ¢ (10 Marks)
: OR
(=9
E

6 a. Derive the dis?"-‘aw"ﬁ?ée and elevation formulae for stadia tachometry, when the staff is held
vertical %ﬁshe line of sight being inclined upwards and downwards with neat sketch.
@%\} (10 Marks)

2 “a
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b. A tacheometer, fitted with an anallactic lens and havTﬁg?the multiplying constant 100, was
setup at station C to determine the gradient bemee,m two points A and B and the following
observations were taken, keeping the staff vertical, -

Staff at Vertical angle Stadia readings” .
A +4° 20" 0" 1.300, 1,6105:1.920 %
B +0° 10" 40" 1.100, 1:410, 1.720 % x

(10 Marks)

7 a. The following readings we;gg«ebserved successively wiﬂi"‘ga levellmg instrument. The
instrument was shifted after 5" aid 11" readings.
0.585, 1.010, 1.735;% 3295 3.7785, 035(]#’-'-'-

:1"'300 1795, 2575, 3375,
3895, 1735, 0.635%and 1.605m. |

Draw up a page of Ievebbbok and determine the RL of various points if RL of first point is
136.440m. Use R:se and Fall method. _ @ (10 Marks)

b. Enumerate the errorsiin leveling in detail. (10 Marks)

OR
8 a. Derive an: eqlration to determine the, difference in elevation of the instrument station and top
of'a Chimney using Double plane methbd p (10 Marks)
b. The following observations weré'made on a hill top to _a,s,f@rtam its elevation. The height of
the target F was Sm. The instrument stations were | 00m:apart and were in line with F.

Instrument Station}, Staff reading on BM | Vertical angle | <Remarks
01 % 2550 N % 18°6' 4. RL of BM
02 1.670 &, © 28°42" _|=345.580 m

(10 Marks)

Modufe- i),

9 a. A railway embankment of formatlol;@iudfh 10m is to be built with side slope of 1 vertical to
2 horizontal. The ground is honzont&fl in the direction‘transverse to the centre line. Length of
embankment is 150m. The cenWhelght of embaQ%ent at 25m intervals are as given

below: F
1.8, 33 3.6, 42 29 2.6, 22m
Calgulate the volume ofearth filling. ‘r\ (10 Marks)
b. “Explain the method of computanon of volu,{_he by the
(1) Trapezoidal ru__le (i) Prlsmordal rule (10 Marks)
10 a. Explain characteristics of contours'with neat sketches. (10 Marks)
b. Discuss the usés of contour maps for various Civil engineering works with sketches.
; (10 Marks)
# ok ok ok ok
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Fourth Semester B.E. Degree Examgﬁ L0 n, Jan./Feb.2021
Analysis of Determi WStructures

Time: 3 hrs. Max. Marks: 100

g
B o
L

Note: 1. Answer any FIVE full questions, i ;,c g §f}1g ONE full questi__ori?'i;}n each module.

g 2. Assume any missing data, if any Sy
g odule-1
E 1 a. Explain different forms of stru with examples. o\’ (04 Marks)
% b. Distinguish between cletemﬂnétg: and indeterminate slructures with examples. (04 Marks)
£ c. Find the forces in all th%@embcrs of the truss showgk}m Fig. Q1 (c) and tabulate it.(12 Marks)
8 B
E *
=
Wy
]
2 a : N (04 Marks)
b. Determine the static afd.kihematic 1ndetermman y for the strucfures shown in Fig. Q2 (b).
(06 Marks)

4 ‘P‘é ¥

w

P Fig,Q2 (b)
the forces in the meﬁbers DE, DF _&ﬁ of the truss shown in Fig. Q2 (c) by method
¢ o (10 Marks)

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

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

& A ,% Tm LF om 3
5 F lg Q2 (C)
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Module-2 p

3 a. Derive the differential equation of deflection curve foz' (06 Marks)
b. State conjugate beam theorems. g (04 Marks)
c. Find deflection at ‘C” and slope at A and B for ‘;hé be.am shown in Fig. Q3 (c) using moment

area method. W, o (10 Marks)
fr
;% c. 2 79]-
Flg Q3 (©
OR
4 a. State and prove moment aréa orems (06 Marks)
b. Find deflection at end ofthe’ Cantilever beam of spau;L’ carrying udl of w/m runover entire
span. Take El constant-using conjugate beam methodb ) (04 Marks)
c. Find deflection at th%» ad points C and D ‘for: the mmgyly supported beam shown in
Fig. Q4 (¢) usmg Maculay s method. Take E[ =212000 kN-m (10 Marks)
A 'L i |
Y M 2. 4m D 3
%) Fig. Q4 (c)
| Module-3 .

5 a. Stateand prove in Castlglxaﬁ s theorem — 1. é- (06 Marks)
b. State the principle of virtuabforces. g, (04 Marks)
¢. Determine the deﬂectlon at ‘C’ of the béam shown in Flg 95 (c) using strain energy

method. & (10 Marks)
'B .
Z-Wi
@ ‘1"‘___"' %
Fig. Q5.(¢)
W OR_

6 a. .Derive the expression for the strain energmojed in a beam due to flexure. (06 Marks)

b. :.Dtstmgmsh between st;‘am energy and cﬁmpr‘mentary energy. (04 Marks)

c. Determine the horzzom‘tal deflection at :C’ of the truss loaded as shown in Fig. Q6 (c) using
unit load method “All the members ‘have same cross sectional area of 1500 mm® and

E =200 GPa. Ay (10 Marks)
_ 4 lokn
T b 2}
. "L t 4 : S'E &
\ f—Lsm Pt Y 30k
: Fig. Q6 (c)
2 of 3
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Module-4
7 a. A three hinged parabolic area has a span of 24 m and ¢ ntral rise of 4 m. It carries
concentrated loads of 75 kN at 18 m from the left suﬂm udl of 45 kN/m over the left
st; 'ﬁ'd r

half of the portion. Determine the moment, normal adial shear at a distance 6 m

from the left support. (12 Marks)

b. A cable used to support two loads of 40 kN and @kN across a span of 60 m. The cable
length is 62 m. The loads acting at 20 m and right support. Find the tension in
various segments of the cable shown in Fig. @ A (08 Marks)

8 a
10 m below A. The cak I?a upports a udl of 20 kN/m over cnt ire
ons at supports (i) Ma. m tension in cable. (08 Marks)

b. A three hinged ic arch of span 50 m has $ supports at depth 4m and 16 m below

crown shown in‘Eig: Q8 (b). Determine rggcﬁ’ ions at the supports and bending moments
under the IoadﬁAﬁls y draw BMD. (12 Marks)

9 a. Draw ILD for SF and:BM at a section
Calculate maxin
mtenSIty

load 5 m long and 2 kN/m
: (08 Marks)
rder ofspan I5 m from left to right with 40 kN load
rmine maxlmg BM and SF at a section 4 m from left
(12 Marks)

Fig. Q9 (b)

10 a. Draw influence i?" 1agram for shear force at any section from first principles. (04 Marks)
b. What is infl g line and state thed portance of influence lines? (04 Marks)
c. A train of@.%?é' wheel loads cf8sses a simply supported beam of span 30 m as shown in

Fig. Q10 (¢). Calculate maximum positive and negative SF at midspan and absolute
maximum BM anywhere4n the span. (12 Marks)

120k 200k 270k (g0lat

ok |
»L%'M M 2m 3w

Fig. Q10 (c)

# Gk ok ok ok
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USN A4 17CV43

Fourth Semester B.E. Degree Exa@\hatlon, Jan./Feb. 2021
Applied Hydn;%ﬁllcs

Time: 3 hrs. 2\ ‘Max. Marks: 100

odule-1
1 a. Define dimensional homogeﬂigléﬁ. Give two examples. ' (04 Marks)
b. Explain how repeating @aﬁles are selected for dlmensmnal analysis in n-theorem. Also
state n-theorem. ¢ :Q f (06 Marks)

c. The frictional torque T 6fa disc of diameter D rotaﬁng at a speed N in a fluid of viscosity p
and density p m a'fu‘rlﬁu lent flow is given by ;

Prove thxs(beuckmgham S T- theorem (10 Marks)

50, will be treated as malpractice.

&

ﬁg’;ﬁ‘ Tt

W

2 a. Define (1) Metacentric height .(II) Buoyancy (iti) Pr "_c_.otype (iv) Similitude. (08 Marks)
b. What do you understand by Froude model law? Me@;n n-its appllcations Denve any 5 scale

ratios for physical quantltfes@based on Froude md&llaw \ P (12 Marks)
o Module-z :

3 a. Derive Chezy’s eq{rgtlon for flow through ﬁn open channg@ Brmg out relation between
N and C. Y (10 Marks)
b. A trapezoidal chirinel has to carry {? n“'i@ /minute of water is designed to have a minimum
cross section. Find the bottom w1dth id depth of the bed slope is 1 in 1200, the side slopes
at 45° &Ehezy s coefficien ',s 55 AN (10 Marks)

. OR »
4 a e&;at is specific energy?&[ﬁ_)ef ne and draw spﬁcc}ﬁc energy curve and also derive expressions
v, critical depth and~%r131€al velocity. ;%\ ¥ (10 Marks)

“Fhe discharge of p: té?‘»*;hrough a rectangular channel of width 6m is 18 m’/sec when depth
of flow of water is;2 f\n Calculate

(i) Specific eqcrgy of the flowing: water

(ii) Critical, degﬂi'l and critical velaegt‘]

(iii) Value oftrinimum specific energy

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

(iv) State whether the ﬂOV:\_{_'iS_r\?ubCﬂthﬂl or supercritical. (10 Marks)

8 Module-3
5 a. Explain the term hydraulic jump with a neat sketch. Derive an expression for loss of energy
due to hydraulic _]Lfm‘-ia (10 Marks)

b. A sluice gate dlsohaﬁ"ges water into a horizontal rectangular channel with a velocity of 6 m/s
and depth of ﬂow is 0.4m. The width of the channel is 8m. Determine whether a hydraulic

jump will occdr and if so, find its height and loss of energy per kg of water. Also find power
lost in @ydrauhc jump. (10 Marks)

A %
R | of 2

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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OR o o
6 a. With a neat sketch, explain what is back water u%z?*and afflux. Derive an expression for
length of backwater curve. (10 Marks)
b. Find the slope of the free water surface in a reetangular channel of width 15m having depth
of flow 4m. Discharge through channel i *’4ﬂ®m3,fsec Bed of channﬁg"mhavmg a slope of

:.‘\ -
L, 3

1 in 4000. Take Chezy’s C = 50. \\i“/ : rirg.}l“s-. 4 (10 Marks)
Module-4

7 a. With a neat sketch explain the conqepl’vofvelomty triangles. ,;‘53.7 4 (10 Marks)
b. A jet of water having a velocity.of 35 m/s impinges on fmenes of vanes moving with a
velocity of 20 m/s. The jet mé;;es an angle of 30° to direction of motion of vanes when
entering and leaves at 122.0..°

(i) Draw velocity A™ at :t and outlet f"/{"’f‘ Y
(i1) Find angles of vane tips so that water enters anﬁeaves without shock.
(iii) Work done per nnlt wt. of water entermg the Janes. (10 Marks)
A |
8§ a. Drawa typlcal 1ay0ut of a hydroelectric plant and explain various heads. (10 Marks)

b. A Pelton'wheel is to be designed for &llowmg specifications:
Shaft power= 11,772 kW ; Headﬁ,%\g{) m ; Speed = 75@,1?3{1 ; Overall efficiency = 86% ;
Jet diameter not to exceed l;’6lh of'wheel ¢. Determme eel diameter (ii) No. of Jets.

% (10 Marks)
\ Ry Module- 5 A 7
9 a. Define Draft Tube. Explam the draft tube theQJ:y w1th a sketch. = (10 Marks)
b. Draw Kaplan turb ine and label the parts legiblnylve the workug proportions. (10 Marks)
g @ w W
4 f B é“u e
10 a. With the help of a neat sketch, explmmmam parts ofa cent;nﬁlgal pump. (07 Marks)

b. The diameter of an impeller of a cenh'lfugal pump at<inlet and outlet are 30cm and 60 cm
respectlvely , The velocity of ﬂﬁw%t outlet is 2.0 nfris and the vanes are set back at an angle

\\\\\

of 45° at the outlet. Detenﬁlﬁeﬁthe minimum startmg speed of the pump of manometer

n is 70%. s (08 Marks)
C. W'rlte a short note on multlSjage pumps. \{2? (05 Marks)
N
w i ‘\:W;X
VY @
AN
Xy
Z\ ]
&
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USN 17CV45
Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Geotechnical Engineering
Time: 3 hrs. . ' Max. Marks: 100

50, will be treated as malpractice.

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

:::?ﬁes #

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

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

s~ Module-1 i,
Sketch the phase diagram for:a seil and indicate the volumes and weights of the phases on it.
Define : Void ratio , Degree of saturation and Water content. (10 Marks)
What is the purpose of soikeélassnﬁcatlon‘? Describe. aﬁy three methods of field identification
of soils. (10 Marks)
Describe the labora,tory method of determmmg the plastic limit and shrinkage limit of a soil.
(10 Marks)
A soil sa&pl& w1th specific gravity of sohds 2.70 has a mass specific gravity of 1.84.
Assummg%t%he soil to the perfectly dry, determine the vmd ratio. (05 Marks)
Descmbe the processes of soil forgnhtmn (05 Marks)
Module-2 .
Define ‘Structure of a sorl’ Wlth neat sketcheswlescnbe the dlffercnt types of structures of
soil. (10 Marks)
With a neat sketch, explam the electncal dlﬂ’use double layer theory (10 Marks)
_.»{%:_: i ; @ R ;
Discuss on the ‘factors that mﬂueneg t%e compaction of soils. Indicate their influence with
illustrative sketches of compaction gurves. (10 Marks)
Write a note on ‘Proctor’s Needle” and its use in ﬁ,eld ‘compaction control. (04 Marks)

stcuss the different compacting equnpments used: for compacting the soil in field. (06 Marks)

ap B Module-3
ilst and explain the var101‘is factors that affféct"the permeability of a soil. (10 Marks)

b‘g’ The discharge of w{ater collected from a constant head permeameter in 15 minutes is S00me.

C.

The internal dxamﬁgr of permeameter 4s Scm and the measured difference in head between
two gaugmg points 15cm vertically apart is 40cm. Calculate the co-efficient of permeabﬁ]ty
If the dry ‘Iﬁl;lt of the 15cm long sample is 4.86N and the specific gravity of the solid is

2.65. Calculate the seepage velomty (10 Marks)

i OR

Define Darcy’s Law. Derwe the Laplace equation for seepage flow. (10 Marks)
A deposu of cohesionless soil with a permeabrllty of 10* m/s has a depth of 6m with an
impervious rock.below. A sheet pile wall is driven into this deposit to a depth of 3m. The
wall extends above ‘the surface of the soil by 3m and 3m depth of water acts on one side and
water level on the other side is 6.5m above the impervious rock. Sketch the flow net and
determine the’ seepage quantity per meter length of the wall. (05 Marks)
What 13"'“:Flow net? What are its characteristics and uses? (05 Marks)
1 of2

KLS Vishwanathra_\_g;%?gs'hpande Institute of Technology, Haliyal



17CV45°

Module-4
7 a. Explain the method of determination of coefficient of consolidation by Logarithmic time
method. (07 Marks)
b. With a neat sketch, explain Casagrande method ‘of determination of preconsolidation
pressure. (07 Marks)

¢. Ina consolidation teat, the void ratio of soil sample decreases from 1.20 to 1.10, when the
pressure increases from 160 kN/m’ to 320 kN/m’. Determme the coefficient of

consolidation, if K =8 x 107 mm/s. - (06 Marks)

OR
8 a. Explain the Mass — Spring Analogy theory of consolidation as applied to saturated clay soils.
(07 Marks)

b. Explain normally consolidated, under consolidation and over consolidated soils. (06 Marks)
c. There is a bed of compressible clay of 4m thickness with pervious sand on top and
impervious rock at the bottom. In a consolidation test on an undisturbed specimen of clay
from this deposit, 90% settlement was reached in 4 hrs. The specimen was 20mm thick.
Estimate the time in years for the building founded over this deposit to reach 90% of its final

settlement. (07 Marks)
Module-5

9 a. Enumerate the various laboratory and field tests employed for determining shear strength of

soil. Explain the triaxial compression test. (10 Marks)

b. What do you mean by sensitivity and thixotrophy insoils? (04 Marks)

c. The stresses at failure on failure plane in a cohesmn}ess soil mass are :
Shear stress = 4kN/m’ and Normal stress = 10kN/m?. Determine the tesultant stress on the
failure plane, the angle of internal friction of soil and the angle of inclination of failure plane

to the major principle plane. e 7 (06 Marks)
OR
10 a. Explain the types of shear tests based on drainage conditions. (06 Marks)
b. With a neat sketch, explain total and effective stress paths (06 Marks)
c. The results of shear box test are as follows :
Trail no 1 2 3 4

Normal stress, kN/m” | 50 | 100 | 200 | 300
Shear stress kN/m” . {36 | 80 | 154 | 235
Determine the shear parameters Will the failure occur on the plane within the soil mass,
when shear stress is 154 kN/m? and normal stress is 200kN/m?? (08 Marks)

% % %ok
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Advanced Surveying

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. List the different methods of setting out simple circular curves. Explain the angular method

of setting out simple circular curve by Rankines method of deflection angles. (10 Marks)

b. Two tangents intersect at a chainage 1000mt, the deflection angle being 28°. Calculate the
necessary data to setout a simple circular curve of 200mt radius by Rankine’s method of

50, will be treated as malpractice.

deflection angles. Take per interval as 10mt. (10 Marks)

OR
: 2 a. What is a transition curve? List the functions and essential requirements of an ideal
transition curve. (06 Marks)

b. Two straight with a total deflection angle of 72° are to be connected by a compound curve of
two branches of equal length. The Radius of the first branch is 300mt and that of the second
branch is 400mt, chainage at intersection point is 1500mt. Calculate the chainages of tangent
points and that of Point of Compound Curvature (PCC). (08 Marks)

c. Two parallel railway lines are to be connected by a reverse curve of different radii. If the
lines are 10mt apart and maximum distance between tangent points measured parallel to the
straight is 45mt, calculate the Radius of the second branch if that at first branch is 65mt,

calculate the length at both the branches. (06 Marks)
Module-2

3 a. List the various factors, that are to be considered in the selection at site for base line and

stations in triangulation survey. (06 Marks)

b. Write a note on classification of triangulation system. (06 Marks)

c. From an eccentric station S, 12.25mt to the west of the main station B, the following angles
were measured

BSC =76°25'32" |csA =54°32'20"
The stations S and C are to the opposite sides at the line AB, calculate the correct angle

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

ABC, if the lengths AB and BC are 5286.5 and 4932 .2m respectively. (08 Marks)
OR
4 a. State and explain laws of weights. (08 Marks)
b. The following are the mean valves observed in the measurement of three angles o, B and y at
one station.

o= 76°42'46".2 with weight 4

o+ B =134°36'32".6 with weight 3

B+vy=185°35'24".8 with weight 2

o+ +y=262°18"10".4 with weight |

Calculate the most probable value of each angle. (12 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Module-3
5 a. Define the following terms:
1)  The Celestial sphere
1))  The azimuth
iii)  The sensible horizon
iv)  The hour angle. (08 Marks)
b. Find the G.M.T corresponding to the following LMT:
i) 9h 10m 12s A.M at a place in longitude 42°36'W
i)  4h32m 10s A.M, at a place in longitude 56°32'E (12 Marks)

OR
6 a. Define the following terms:
1)  Zenith and Wadir
1))  The visible horizon
iii) The prime vertical
tv) The hour angle (08 Marks)
b. The standard time meredian in India 1s 82°30°E. If the standard time at any instant is
20 hours 24 minutes 6 seconds, find the local mean time for two places having longitudes
1) 20°E  11) 20°W. (12 Marks)

Module-4
7 a. Define the following terms:
1) Vertical photograph
i)  Flying height
1)  Perspective projecting
1iv)  Exposure station (08 Marks)
b. A vertical photograph was taken at an altitude of 1200 meters above mean sea level.
Determine the scale of the photograph for terrain lying at elevations of 80meters and

300meter if the focal length of the camera is 15¢m. (12 Marks)
OR
8 a.List the reasons for keeping overlap in photographs. (08 Marks)
b. Describe how mosaic differs from a map. (06 Marks)
c. A section line AB appears to be 10.16cm on a photograph for which the focal length is
16em. The corresponding line measures 2.54cm on a map which is to a scale 1/50,000. The
terrain has an average elevation of 200m above mean sea level. Calculate the flying altitude
at the aircraft, above mean sea level, when the photograph was taken. (06 Marks)
Module-5
9 a. Define Remote sensing. List the applications in Civil Engineering. (10 Marks)
b. What is GIS? With a neat sketch, explain the components of GIS. (10 Marks)
OR
10 a. What is GPS? Explain the basic principles of GPS and its application in surveying.
(10 Marks)
b. Explain the working principle of total stations and list the salient features of total station.
(10 Marks)
Fo% ok ok ok
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Analysis of Determinate Structures

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choasing ONE full question from each module.
Module-1
1 a Determine static and Kinematic in determinacies of the structures shown in Fig Ql(a)

1), 11), o).

50, will be treated as malpractice.

2 A Lk

Fig Ql(a)-1) Fig Q1(a) — 1) Fig Ql(a) — iii) (08 Marks)
b. Determine the forces in the numbered members of the loaded truss shown in Fig Q1(b) using
method of sections.

(2 Kn Cen
Fig Q1(b) (08 Marks)
OR
2 Determine forces in all the members of the truss shown in Fig Q2 using method of joints.

(16 Marks)

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

Module-2
3 a. Determine maximum slope and maximum deflection for a simply supported beam subjected
to a uniformly distributed load (throughout its span) using Double Integration method.
(06 Marks)
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b. Determine maximum slope and maximum deflection for the beam shown in Fig Q3(b) using
Macaulay’s method.

§ 20KN|m

Af::nanq 8
21m™ < 2 ﬁ

Fig Q3(b) (10 Marks)

OR
4 a. Obtain expression for maximum slope and maximum deflection for a Cantilever with a
uniformly distributed load throughout its span, using moment-area method. (06 Marks)
b. Using Conjugate beam method determine maximum slope and maximum deflection for the
simply supported beam shown in Fig Q4(b). E =204 x 10° kN/m’ and I = 50 x 10m".

20 kN

A &
f; 2m ¢ 40y a
Fig Q4(b) (10 Marks)
Module-3

5 a. Determine vertical and horizontal deflections of the bent shown in Fig QS5(a), using

Castigliano’s method.
4 Kné
E’.4Jc'

4m
&en

A /;'Jr't'
Fig Q5(a) (12 Marks)
b. Determine the expression strain energy stored in a member due to flexure, with usual
notations. (04 Marks)

OR

6 Determine the vertical deflection at the free end of the truss shown in Fig Q6, using unit load

method. The cross sectioned areas of members AD and DE are 1500mm?, while those of
other members are 1000mm”. Take E = 200 kN/mm”.

A &
4em
1 4m o 3™ ol{cs KN
Fig Q6 (16 Marks)
Module-4

7 a. A three hinged parabolic arch of span 12m and central rise 3m is subjected to a uniformly
distributed load of 30kN/m over its left half portion. Determine vertical reactions and
horizontal thrust at the supports. Also determine Bending moment, Normal Thrust and
Radial Shear at 3m from the left-hand support. (12 Marks)
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b. A suspension cable 140m span and 14m central sag, carries a load of 1kN/m. calculate

maximum and minimum tension in the cable. Find length of the cable. (04 Marks)
OR
8 A three hinged stiffening girder of a suspension bridge, of span 100m is subjected to two

concentrated loads of 10kN each, placed at 20m and 40m respectively from the left end
support. Determine bending moment and shear force at 30m from the left support. Also
determine the maximum and mmimum tensions in the supporting cable which has a central
dip of 10m. (16 Marks)

Module-5

9 a A simply supported beam has a span of 15m. A uniformly distributed load of 40 kN/m of
length 5m passes over the beam from left to right. Using influence line diagram determine
maximum bending movement at a section 6m from the left end. (04 Marks)

b. Four point loads 16, 30, 30 and 20kN have a centre to centre spacing of 2m between
consecutive load and pass over a girder of 30m span from left to right with 20kN load
leading. Calculate maximum bending moment and shear force at 8m from the left end, using
influence line diagrams. (12 Marks)

OR
10 a. A train of concentrated loads shown in Fig Q10(a) move from left to right on a simply
supported girder of span 16m. Determine absolute maximum bending moment developed in

the beam.
2w goke
[+
(o 408
i s lEm ﬁ
A 2]
Fig Q10(a) (08 Marks)

b. D‘etermine maximum forces in the members CE, DE and DF of the truss shown in
Fig Q10(b), due to the dead load of 10 kN/m covering the entire span and a moving load of

20kN/m longer than the span passing over the truss. Consider the loads are transmitted
through the lower chord.

e s@sm ——

= 28m

Fig Q10(b) (08 Marks)

# % &k ok ok
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Fourth Semester B.E. Degree Examination, Jan./Feb.2021
Applied Hydraulics
Time: 3 hrs. Max. Marks: 80

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

3 Module-1
§ 1 a State and explain Buckingham 7-theorem. (06 Marks)
) b. Derive the scale ratios of the following as per Reynolds model law:
S (i) Time (1) Discharge (i) Force (iv) Acceleration
3 (v) Work (vi) Power (06 Marks)
8 c. A spillway model is constructed such that the velocity and discharge in the model are
2 respectively 2 m/s and 3 m®/s. If the velocity in the prototype is 20 my/s, what is the length
?—é scale ratio and the discharge in the prototype? (04 Marks)
v OR

2 a. Explain the procedure of determining the metacenter in the laboratory. (08 Marks)

b. The efficiency n of a fan depends on density p, dynamic viscosity p of the fluid, angular
velocity ®, diameter D of the rotor and discharge Q. Express 1 as,

B G H
n il i B 2
oD’ poD

where ¢ is the function. (08 Marks)

Module-2
3 a. Differentiate between:
(1) Hydraulic mean depth and hydraulic depth.
(1)  Steady flow and unsteady flow.
(ui)  Critical flow, subcritical flow and supercritical flow. (06 Marks)
b.  For most economical triangular section, show that crest angle is 90°. (04 Marks)
€. Water 1s flowing through a circular open channel at the rate of 500 Ips, when the channel
bed slope is 1 in 10000. Manning’s n = 0.015. Find the diameter of channel if flow depth is
0.75 times the diameter. (06 Marks)

, compulsorily draw diagonal cross lines on the remaining blank pages.

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

OR
4 a. Define specific energy. Draw specific energy curve and explain salient points. For

rectangular channel prove that E_. =1.5y_ at critical flow condition. E i = minimum

specific energy, y. = Critical depth . (10 Marks)

b. A concrete lined circular channel of 3.6 m diameter has a bed slope of 1 in 600. Determine

velocity and discharge for maximum velocity condition. Chezy’s C = 50. (06 Marks)
Module-3

5 a. Derive the relationship between sequent depths of hydraulic jump in rectangular jump in

terms of approaching Froude number. (08 Marks)

Important Note : 1. On completing your answers

b. A horizontal rectangular channel 4 m wide carries a discharge of 16 m’/s. Determine
whether a jump occurs at an initial depth of 0.5 m or not. If a jump occurs, determine the
sequent depth and energy loss. (08 Marks)

1 of 2
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OR
6 a. In a rectangular channel, the Froude number before jump F; = 2.5. Compute the Froude
number after jump. (04 Marks)
b. Give the classification of GVF profiles with neat sketches. (12 Marks)
Module-4

7 a. Show that for a free jet of water sriking at the center of semicircular vane, the maximum

: bt ] . )
efficiency occurs when vane velocity is 3 of jet velocity and n,, =59.2%. (08 Marks)

b. A jet of water having velocity 45 m/s impinges without shock on a series of curved vanes
moving at 15 m/s, the direction of motion of vanes being 20° to that of jet. The relative
velocity at the outlet is 0.9 of that at inlet and the absolute velocity of water at the exit is to
be normal to the motion of vanes. Find : (i) Vane angles at entrance and exit

(1) Hydraulic efficiency. (08 Marks)
OR
8 Give the classification of turbines based on different criteria. (08 Marks)

=R o

A penstock supplies water form a reservoir to the Pelton wheel with a gross head of 500 m.
One third of the gross head is lost in friction in the penstock. The rate of flow of water
through the nozzle fitted at the end of the penstock 1s 2 m’/s. The angle of deflection of jet is
165" when the vanes are stationary. Determine the power given by the water to the runner
and also hydraulic efficiency. Take Cy = 1.0 and Speed ratio = 0.45. (08 Marks)

Module-5
9 a. Differentiate between :
(1) Francis turbine and Kaplan turbine.

(i)  Unit discharge and actual discharge.
(ii1)  Unit speed and specific speed. (06 Marks)
b. What is draft tube? What are its functions? (04 Marks)
c. A centrifugal pump running at 1450 rpm discharges 700 Ips against a head of 23 m. If the
diameter of the impeller is 250 mm and width is 50 mm, find the vane angle at the outer

periphery. Take 7. =75%. (06 Marks)
OR
10 a. Define minimum starting speed of a centrifugal pump and derive the expression for the
same. (06 Marks)
b. Define : (i) Suction head, (11) Delivery head, (i) Static head
(iv) Manometric head (04 Marks)

¢. A Kaplan turbine produces 60000 kW power under net head of 25 m with an overall
efficiency of 90%. Taking speed ratio = 1.6 and flow ratio = 0.5 with hub diameter = 0.35
times diameter, find the diameter and speed of the turbine. (06 Marks)

#® k k k k
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Fourth Semester B.E. Degree Examnf ation, Jan./Feb. 2021
Basic Geo-Techmcal Engmeermg

Time: 3 hrs. Max. Marks: 80

1 a. Withthe help of three phase diagram, explain :

i) Void ratio

ozt

50, will be treated as malpractice.

ii) Porosity
g iii) Water content "
%f iv) Degree of sgturat;bn T, (08 Marks)
:‘g b. Explain the laboratpry procedure to determme the water content present in the soil using hot
Sl air oven. & s (04 Marks)
:EE C. An oven«,{drlézd soil weighing 1.854N is> placed in a pyknometer. The total weight of the
E 3 pyknona,et%along with soil and wateris 15.51N. The pyk emeter with water alone weighs
s g 14 34N=Determine the specific gra\uty of the soil. 2 (04 Marks)
g 2 OR % ~
5 § 2 a. Define Liquid limit, plast,gc\h}mt and shrinkage Ilmlt, \ f (06 Marks)
g 3, b. Explain Indian standard‘seil classification system. - ' (06 Marks)
<5 ¢. Determine the dry densuy and void ratio. Gwen Vh =26kN/m’, W =16%, G =2.67.
ngb?é S A,@ (04 Marks)
4§ & ALY
2 g Modlile—
9 E 3 a. Explain with s}(etches the common ¢lay minerals.  ° (08 Marks)
= P b. A cohesiyeisoil yields a maximum dry density of, ISI%N;’m at on OMC of 16% during a
é :g standg@%‘?@’ctor test. If G = 265, What is the degree of saturation? (08 Marks)
1 QY
; E S OR
25 4 Distinguish between standajd proctor and modﬁed proctor tests. (04 Marks)
g E b ~Explam the laboratafyggrocedure for condireting test on soil to determine its maximum dry
35 density and 0ptmq%mmsture content. » (06 Marks)
E“E ¢. What are the eﬁeo}s?of compactlon (06 Marks)
< \ -l
S8 R, %}g Module-
E i 5 a. Whatisa ﬂow net‘7 What are thé uses and characteristics of flow nets? (08 Marks)
o < b. Compute the quantity of wﬁteﬁ seeping under a weir per day for which the flow net has been
i constructed. The coeﬁqu of permeability is 2 x 10 mm/s, n; = 5 and ng = 18. The
§ difference in water level between O/S and D/S is 3.0m. The length of weir is 60m. (08 Marks)
g & B
Ey 6 a. Whatare the facf'&s aﬁectmg permeablllty’? Explain them briefly. (06 Marks)

b. A soil samples90mm high and 6000mm is in cross-section was subjected to a falling-head
penneabﬂg%test The head fell from 500mm to 300mm in 1500s. The permeability of the
soil was 2.4"x 10> mm/s. Determine the diameter of its stand pipe. (10 Marks)

- 1 of2

&

KLS Vishwanath;g@ﬁé%hpande Institute of Technology, Haliyal



15CV45

7 a. Explain Mass-Spring Analogy. %, (08 Marks)
b. Explain over consolidated soil, normally consolidated soil and under consolldated soil.
R, (08 Marks)

Y
#

OR"

8 a. Explain square root of time fitting mefhad 4 (06 Marks)

b. A 20m thick isotropic clay sttatum over lies an 1mpemqgs§ rock. The coefficient of

consolidation of soil is 5 x 107 mm%s. Find the time), ré’quxred for 50% and 90%
consolidation. Time factors aJ'eO 2 and 0.85 for u = 50% and u = 90% respectively.

Vid e (10 Marks)
» "";':: ) ,‘\ ‘\/‘
L Module-5 .
9 a. Explain Mohr—Coulomb fallure theory of soil. (04 Marks)
b. What are the factors affecting the shear strength. of soil. (04 Marks)
c. A direct shcar test ‘was conducted on a sml a’@:d the following results were obtained.
Normal stress kN/m® | 55 | 105 | 145
Shear strgs§ kKN/m* | 30 | 36%) 41
Ay, e
Determine graphically, the coheslve strength and tlw {gn 7l¢ of shearing resistance.
»:_ <- ¢ (08 Marks)
OR . ©
10 a. Explain the list procedute involved in conductmg the direct shear Ilst on soil. (06 Marks)
b. Define thixotrophy and sensitivity. D4 (04 Marks)

¢. When an unconfined compressnon test'is_conducted on a’ ‘ﬁ‘f,&nder of soil, it fails under an
axial stress of lZOkNIm The ﬁulur@ plane makes an angle of 50° with the horizontal.
(06 Marks)

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

»D
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18CV32

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Strength of Materials

Time: 3 hrs. Max. Marks: 100

S

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

Module-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 = 14mm

Determine the Young’s modulus, proportional limit, true breaking stress, %elongation and

percentage reduction in cross sectional area. (10 Marks)

: OR
What are the elastic 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 § steel bars of cross sectional area 2500mm’. Find the stresses in steel and
concrete if E~15E..

If stress in concrete must not exceed 4. SMN/m?, what area of steel is required in order that

column may support a load of 480KN. (10 Marks)
' ~ Module-2

Derive Lame’s equation for the radial and hoop stress for thick cylinder subjected to internal

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

1) Resultant stress on a plane inclined at 30° wrt x-axis.

ii) The magnitude and direction of principal stresses.

111) Magnitude and direction of maximum shear stress. (12 Marks)
OR
Obtain expression for volumetric strain in thin cylinder subjected to internal pressure in the
dls5 2
form of e~= p—[—:— —]. (08 Marks)
2tE|2 m

A cast iron pipe has 200mm internal diameter and 50mm metal thickness and carries water
under a pressure of SN/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)

1 of 3
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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.

- i' 39“”1 Bokn

, | 0
ﬁrva_\l/V\‘;/ _ @301‘"”
6w Sl 2M S Im4—2 m —>
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 I5KN
20kNM
A c y > 5 E
Tem-ak;- 2m —>—— 3m ‘—”A(' sl

Fig.Q6(b) (14 Marks)
5 Module-4
Derive torsional equation with usual notations. (06 Marks)

A T-section of flange 120mmx |2mm 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

; 1
320N/mm’, Rankine constant as ey and E=210GPa. For what length of the column of

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

20f3
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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 = 50x10°mm"*. (14 Marks)
L okN 20 kn
e A ; b G E
(E2M—S— 2 M 2.m > 2 M —>|
' Fig. Q10(b).
EE
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Exammatmn Jan./Feb. 2021
Fluid Mechamcs

Time: 3 hrs. Ny Max. Marks: 100

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

o

2 =

2. Assume missing data (i f any) suitably.

- Module-1
Define the following and mentxcm thelr units:
(1) Capillarity (11) Surface tension (i) Viscosity (06 Marks)
Derive an expression for caplllary rise/fall of fluid in a tube of small diameter with sketches.

(06 Marks)
A 100 mm diametér cylmder 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 cylmders if a torque of 1.0 N-m is required to maintain a rotating speed
of 120 rpmus, (08 Marks)
o N '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 1ntens1ty at the bottom of a tank filed with an oil of specific gravity

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

Define: (i) Total pressure (i1) Center of; pressure (04 Marks)

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

submergecl 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 prcssure on the surface and the position of center

_of pressure. i - (08 Marks)
(o OR
Differentiate between o
(i) Uniform ggnd non-uniform ﬂ_éw
(1) Steady and unsteady flow (04 Marks)

Derive contlmllty equation for a‘three dimensional flow in Cartesian coordinates. (08 Marks)
Evaluate stream function y. agld compute velocity of flow, V, for a two-dimensional flow
field given by, u = 4x° and v = —12x’y at point (1, 2). Assume y = 0 at point (0, 0).

(08 Marks)

Module-3
State Impulse Mommwm 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 magmtude and direction of resultant force exerted by the flowing fluid on the bend if the

pressure. of‘ﬁw flowing water is 39.24 N/em?. (08 Marks)
1of2
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OR :

6 a. What is venture effect? Derive an expression for discharge through a venturimeter.(08 Marks)
b. 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 Cy = (.98 for the pitot tube. (06 Marks)

c. A 20 cm x 10 cm venturimeter is used to measure the flow of water in a horizontal pipe. The
pressure at the inlet of venturimeter is 17658 N/cm? and the vacuum pressure at the throat is

30 cm of mercury. Find the discharge of water through the venturimeter assuming C4 = 0.98.

(06 Marks)

 Module-4
7 a. Define hydraulic coefficients foran orifice and give the relatlon between them. (06 Marks)
Give classification of mouth pieces with suitable sketches. (06 Marks)

c. A jet of water issuing 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 is found to be 102 litres per minute. Calculate the hydraulic

coefficients of the orifice. : (08 Marks)

OR
8 a. Enumerate advantages of triangular notches over rectangular notches. (04 Marks)
Derive the expression for discharge through a triangular notch. (08 Marks)

c. 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 is constructed across the river. Find the head on

the weir crest considering the velocity of approach. Assume Cq4=0.90. (08 Marks)
Module-5
9 a. Derive Darcy-Weisbach equation for head loss due to friction in a pipe. (08 Marks)
b. List major and minor losses in a pipe flow, : (04 Marks)
c. 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 8
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

10 a. What is an equivalent pipe? Derive an expression for diameter of an equivalent pipe.
(08 Marks)
b. Explain phenomenon of water hammer in pif;ies. (04 Marks)

c. 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)

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

50, will be treated as malpractice.

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

USN 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.

T =

.. Module-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:field and laboratory tests conducted on bricks to find its
suitability for construction. (08 Marks)
What are the advantagé-s of cement concrete blocks? (04 Marks)
OR
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 t}fe characteristics of good timber used for construction? (04 Marks)
5 Module-2
What are the functions of a foundation? Mention the situations during which pile
foundations are adopted. (08 Marks)
Write a note on:
i) Spread footing  1i) Strap footing (08 Marks)
Write the advantages of cavity walls. (04 Marks)
: OR
Sketch the elevation of a brick wall built in i) English bond  ii) 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)
5% Module-3
Draw a neat sketch of an arch and explain the technical terms used. (08 Marks)
Explain 1) Chejja  11) Canopy  iii) Balcony iv) Lintel. (08 Marks)
Write a note on stability of arch. (04 Marks)
OR
List the types of ﬁoonng and explain the method of laying of cement concrete flooring in
detail. : (08 Marks)
List the classification of pitched roof. Wlth 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
With the help of a neat sketch explain
1) Paneled door  ii) Collapsible door. (08 Marks)
Write anote on
i) Bay window . ii) Steel window (08 Marks)
What are the guidelines to be followed while locating doors and windows? (04 Marks)
1 of 2
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OR
8 a. Write anote on
1) Shoring 11) Underpinning. 0, (08 Marks)
b. Plan a dogged stair for a building in which vertical dlstance between the floors is 3.6m. The
stair hall measures 2.8mx5.0m (internal dimension). ) (08 Marks)

c. With the help of a neat sketch explain

1) Tread and Riser ii) Flight and Landmg (04 Marks)
Module-

9 a. What are the objectives of p]astemg%ﬁxplam the defects in p]astenng (10 Marks)

b. Briefly explain the methods ofdamp proofing. : (10 Marks)

OR '

10 a. Explain the method of laying stucco plastering and lathe plastering. (10 Marks)

b. Explain the constltuents of a paint and explain the procedure of painting on new wood

works. : (10 Marks)

# ok ok ok ok
w&
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50, will be treated as malpractice.

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

USN

18CV35

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Surveying

Time: 3 hrs. Max. Marks: 100

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

op

" Module-1

Define surveying. Discusg.___gpc&'c?'éssiﬁcation of surveying. (10 Marks)

What is ranging? Explain the indirect method for ranging with neat sketch. (08 Marks)

What is well conditioné_d triangle? ' (02 Marks)
oy OR -

Write short notes on optical square and prisin square. (06 Marks)

A big pond.obstructs the chain line such that P and T are on the opposite sides of a pond and
line PQ azfiis‘:PR'ware selected on the left hand side and Right hand side respectively. So that
point @, Trand R were in straight line. Find length PT. Take PQ 150m, PR = 230m,
QT =75m, RT = 100m. P (08 Marks)

Explain briefly chains on slopping ground by stepping method. (06 Marks)

Module-2
Differentiate between :
i) True meridian and magnetic meridian ii) Dip and declination iii) Agonic and isogonic
lines. £ e (06 Marks)
The following bearings were observed with compass. Calculate the interior angles and draw
rough diagram.

Line AB BC CD DE EA

'| Bearing | 60°30’ | 122°0" | 46°0" {205°30" | 300°
5 (08 Marks)
What is local attraction? How: it is detected and eliminated? Also give the reason for it.
} (06 Marks)
What is traversing? What are the different types of traversing? (04 Marks)

What is closing error? Explain the Bowditch rule of graphical adjustment with sketch.

_ WLR ¥ (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 87°30’

BC 226 20°20°

' CD 187 280°0"
DE 192 210°30"

EA 7 7
(08 Marks)
1of2
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Module-3
5 a. Explain the following terms. i) Elevation ii) Benchmark iii) Datum iv) Mean sea level.
(04 Marks)
b. What do you understand by balancing of sight? With figure explain how the errors are
eliminated. (06 Marks)

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

SL.No. | BS IS FS |HI| RL | Remark
1 4.000 oh X X
2 ) 195.935
3 2.150 |- 3995 | X X
4 2415 195240 | BM
5 . 0).1.665 X
6 i X 200.770
7 .|3610 X [ Xy X
8 1.715 196.985
(10 Marks)
: OR
6 a. Write short notes on : i) Curvature and Refraction error ii ) Borometric leveling and fly
leveling iii) Collimation error and hypsometry. (06 Marks)
b. Describe the procedure for reciprocal leveling with neat sketch. (06 Marks)

c. The folléwﬁvmg observations were taken in reciprocal leveling. Determine the R.L of B if that
of Ais ,LOG 150m. Also calculate. the collimation error if AB = 1000m.

Staff reading
Inst. Statlon A B
A 1.625 | 2.545
B 0.725 | 1.405 (08 Marks)
) Module-4
7 a. Describe briefly | pa}iiation method and intersection method of plane tabling. (10 Marks)
b. Define two point problem. Explain tI:ie graphical method of solution of two point problem
with figure. sy (10 Marks)
8 a. Write short hotes on :i) Orientation of plane table ii) Triangle of error iii) Alidade. (06 Marks)
b. Discuss the temporary adjustments of plane table. (06 Marks)
c. What are the advantages and disadvantages of plane table? (08 Marks)
| Module-5

9 a. Whatis contour? What are the uses of contour lines? (08 Marks)
b. A road embankment is 11m 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

earthwork by trapezoidal and primordial rule.

Dist. |~ 0 80 160 240 320
RL 1208 | 1225 123.4 123.8 124.5 (12 Marks)
OR

10 a. Define the following,terms : i) Contour interval ii) Interpolation of contour iii) Horizontal
equivalent v) Contour gradient. (04 Marks)
b. What is planimeter? Explain the polar planimeter along with essential parts. (12 Marks)

¢. Determine the area of plan from following data. Needle point out side plan. Zero of dial
passed mdcx mark once in clockwise direction : Initial reading = 8.364
Final reading = 4.234. (04 Marks)

; * ¥ ¥ 2 sz ok 3k
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Geology
Time: 3 hrs. _ _ Max. Marks: 100
g Note: Answer any FIVE full questions, chai_:sing ONE full question from each module.
£ ~  Module-1
g 1 a. Discuss in brief different branches of Geology, which are related to Civil Engineering.
o : (04 Marks)
?é b. Briefly explain the internal structure of the earth based on different unconformities and add a
52 note on its composition. (08 Marks)
= c. [Explain the role of Geology in the field of Civil Engineering. (08 Marks)
=B
s8g 5 OR
E{o 2 a. Whatis Minera"l?:;]);e';scribe the following Physical properties of a Mineral.
9 i) FORM. ii) Hardness iii)... Fracture. (06 Marks)
E b b. Explain the,primary structures in Sedimentary rocks, with neat sketches. (08 Marks)
2 i‘;’, c. Writea note on Soil profile. _ (06 Marks)
ga Module-2
PR 3 a What are Folds? How are they caused? Discuss the various types of folds in rock and
g8 influences on Civil Engineefing. (15 Marks)
g kS b. What is Normal Fault? Add a note on Horst and Graben, with neat sketches. (05 Marks)
o o 3
<t OR g
£z 4 a. What is Weathering? Describe Physical and Mechanical weathering. (10 Marks)
2o b. Explain Railway ballast with examples. ' (05 Marks)
2= c. Write notes on causes of Landslides. (05 Marks)
8 & P .. Module-3 -
§2 5 a. WhatisanOut Crop? Describe'the terms strike and DIP, with a neat sketch. (08 Marks)
é tL;’ b. Explain Floods, causes and its control. e (06 Marks)
s 8 c. ."Write a note on Tunneling through the fold axis of an Antidine. (06 Marks)
g2 LA o
] g" (9, OR
%;Qg 6 a. Briefly explain Exogeneous and Endogeneous geological events. (06 Marks)
S B b. Describe thé'-df%ferent drainage patterns of a River basin, with neat sketches. (08 Marks)
o E c. Briefly explain Extrusive and Intrusive forms of Igneous rocks. (06 Marks)
e A Ry Module-4
% 7 a. Explain the Electrical resistivity method for exploration of ground water. (08 Marks)
S b. Explain how the quality of ground water can be determined by SAR , RSC , GTH. (04 Marks)
é‘ c. Explain how Aﬂ_iﬂ___i:i-al recharge of ground water can be made. (08 Marks)
OR
8 a. Describe with a neat diagram, Vertical distribution of Ground water. (10 Marks)
b. Write a:brief note on Land forms. (10 Marks)
oy 1 0f2
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Module-5
9 a. What is an Earth Quake? Describe the Tectonic causes of Earthquake and its effects.
(08 Marks)
b. Explain Aquifer and its types. (06 Marks)
c. Write a note on Specific Yield and Specific Retention. (06 Marks)
10 a. What is Remote Sensing? Write its appli¢ation in Civil Engineering. (08 Marks)
b. What is GIS? Name the different components of GIS. (06 Marks)

c. Write an application on Global Positioning System (GPS) in Civil Engineering. (06 Marks)

® FokiEE
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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.
8
g Module-1
= 1 a. Define: (i) Young’s modulus (ii) Bulk modulus (iii) Poisson’s ratio. Derive a relationship
2 between them. (10 Marks)
2 b. Two solid cylindrical rods are connected and loaded as shown in Fig.Q1(b). Determine:
E (1) Total deformation (i1) Deformation at point B. Es = 200 GPa, E, = 100 GPa.
=1
ﬁ A SR g 4 50w O
& f wﬂk N
‘3 *} STEEL ~Soky BRASS
| ,___—-————_'—'—'-—__-_-__J
¢ \
oM i —
Fig.Q1(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 rigidly connected to each other. The length of the bar is
0.7 m. If the temperature is raised by 80°C. Determine the stress in each metal and the
change in length.

Es=200 GPa, as=12x 10%°C;  Eca= 100 GPa, aeu =17 x 10%/°C (12 Marks)

b. Derive an expression for extension of the bar due to its self weight only having area ‘A’ and

length L suspended from its top. (04 Marks)

c. Writc 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:
(i) The normal and shear stress on the inclined plane AB
(i1) Principal stresses and principal planes
(i) Maximum shear stresses and their planes

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

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

Y20 Nlwawm

. . Fig.Q3(a) (12 Marks)

b. Derive an expressions for volumetric strain in case of a thin cylindrical shell of diameter ‘d’

subjected to internal pressure ‘p’. (05 Marks)

€. Define: (i) Principal stresses (11) Principal plancs (03 Marks)
1of3
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OR
4 a. A cylindrical shell is 3m long 1m internal diameter and is subjected to an internal pressure
of 1 N/mm®. If thickness of the shell is 12mm, find the circumferential stress and
longitudinal stress. Also find maximum shear stress and the changes in the dimensions of the
shell. Take E = 200 kN/mm? and p=0.3. (10 Marks)
b. A thick metallic cylindrical shell of 150 mm, internal diameter is required to withstand an
internal pressure of 8 MPa. Find the necessary thickness of cylinder, if permissible stress of

the section 1s 20 MPa. (10 Marks)
Module-3
5 a. Dernve relation between shear force, bending moment and load. (06 Marks)
b. Calculate SF and BM at salient points and draw SFD and BMD for the beam shown in
Fig.Q5(b).

Fig.Q5(b) (14 Marks)
OR
6 a. Define: (1) Bending moment (11) Shear force (04 Marks)
b. Draw SFD and BMD for beam shown mn Fig.Q6(b).
(‘b BQEN'“)
it LT
£ 2t 4: ......... - 2- e )
' |
Fig.Q6(b) (06 Marks)
¢. Draw SFD and BMD for simply supported beam of length L with point load ‘P’ placed at a
distance ‘a’ from right support and ‘b’ from left support. (10 Marks)
Module-4
7 a. Define: (i) Torsional strength  (it) Torsional stiffness (iii) Torsional rigidity ~ (06 Marks)
b. A shaft transmits 300 KW power at 120 rpm. Determine:
(i)  The necessary diameter of solid circular shaft.
(1ii) The necessary outer diameter of hollow circular section such that the inner diameter
being 2/3 of the outer diameter. Take allowable shear stress as 70 N/mm?. (14 Marks)
OR
8 Write short notes on any four:
a. Maximum principal stress theory
b. Maximum shear stress theory
¢. Maximum principal strain theory
d. Maximum strain energy theory
e. Maximum shear strain energy theory (20 Marks)
20f3
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Module-5
9 a. Show that for a rectangular cross section maximum shear stress is 1.5 times average shear
stress. (06 Marks)
b. A simply supported beam of span 6 m has a cross section as shown in Fig.Q9(b). It carries 2
point loads each of 30 kN at a distance of 2m from each 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.

— 200MWA——
L’—‘ | ;I} WA W
oM™ WA WA
—£ G 2,00
Fig.Q9(b) (14 Marks)
OR
10 a. Denve an expression for Euler’s buckling load for long column with one end fixed and other
end free. (08 Marks)

b. The cross section of a column is a hollow rectangular section with its external dimensions
200 mm x 150 mm. The internal dimension are 150 x 100 mm. The column is 5m long and
fixed at both ends. If E = 120 GPa, calculate the critical load using Euler’s formula.
Compare the above load with the value obtained from Rankine’s formula. The permissible
compressive stress is 500 N/mm’. The Rankine’s constant is 1/6000. (12 Marks)

kR ok ok
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Third Semester B.E. Degree Examiqg\it‘i:ﬁi'l, Jan./Feb. 2021
Fluid Mechanics

Time: 3 hrs. B Max. Marks: 100
Note: Answer any FIVE full questions, choﬁsmg ONE Sull question fra@ each module.

Module 1

1 a. Define the following fluid propertieS\Aiso mention their units.
i)  Specific Gravity ii) VISGOSlty iii) Mass Denssty w) Specific Volume.
& (06 Marks)
b. Define capillarity and der:ve«e}tpressmns for capillary rise" a‘hd caplllary fall. (06 Marks)
c. A differential manometer 15 connected at the two points A and B of two pipes as shown in

50, will be treated as malpractice.

% Fig.Q.1(c). The pipe Av’émﬁams a liquid of specific ggawty of 1.5, while plpe B contains a
g liquid of specific gravity- of 0.9. The pressures, él; A and B are lkgf/em® and 1.8kgf/lcm’

2 respectively. Flnd the@ﬁference is mercury ievel in the differential manometer. (08 Marks)
% % 5 9{& ta.r‘l 51

2 o

=5 Pz g8t

PP

- § A F21.9 ke o

E :%) R *

35 OR ™% PN

§2 2 a. Withneat sketch, explaifi'Bourdon tube pressure gauge. (06 Marks)
S il b. State and prove hydrostatic law of pressure., - (06 Marks)
S8 c. The dynamlc \@@@@Slty of an oil used for lubrlcatlon faetween a shaft and sleeve is
- 0.6N.sec/m>. };jl‘g shaft is of diametér

ER: in the bearmg for a sleeve length (}f@{)mm The thlckness ofthe oil film is 1.5mm.

§ & ' Module-2 .

g § 3 a Deﬁﬁe}btal pressure andfg‘entre of pressure. Also derlve expressions for total pressure and
= S centre of pressure for a, plahe surface submerged vertically in a liquid. (08 Marks)
8 b. Distinguish between: = | » \%

82 ) Y*‘; Laminar Floyand turbulent flow-“"

e o ) Uniform flow.and non uniform ﬂow

B TEU iii)  Steady ﬂow\aﬁd unsteady ﬂgw (06 Marks)
2 9

E2 ¢. Determine the} tgtal pressure and: \centre of pressure on an isosceles triangular plate of base
= 4m and alﬁtud% 4m when it is immersed vertically in an oil of specific gravity 0.9. The base
= fi of the plate coincides with the free surface of oil. (06 Marks)
s -' OR

2 4 a. Derive the three dimen@%@pal continuity equation in the Cartesian coordinates. (06 Marks)
B b. The velocity vector n a fluid flow is glven as V = 4x%i — 10x%yj + 2tk. Find the velocity and
§ acceleration of agimd particle at (2, 1, 3) at time t =1. (08 Marks)
E G

Determine the. tﬁt‘ﬁ‘% /pressure on a c:rcular plate of diameter 1.5m which is placed vertically

in water in sucha 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)
‘N 1 of 2
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Module-3 ) :

5 a. Define free vortex flow and forced vortéx flow. Also mention two examples for each.
5, e (04 Marks)
ain Bernoulli’s equation from

b. Derive Euler’s equation of motion along a stream line a
Euler’s equation. Also mention the assumptions made >rivation. (10 Marks)
¢. A 30cm x 15cm venturimeter is inserted on a vertical pipe carrying water, ﬂowmg in
upward direction. A differential mercury manometet, connected to the inlet and throat gives a
reading of 20cm. Find the discharge. Take C%( 0: 98 (06 Marks)

6 a. Derivean expressmn for discharge thr venturimeter. & / (06 Marks)
b. List the various instruments that works on‘the Bernoullie’s pnncqﬂeE Also explain how pilot
tube is used to measure velocity of i W. (06 Marks)

c. A 300mm diameter pipe carri
axis of the pipe turns through

“under a head of 2On1§j\mth a velocity of 3.5m/s. If the
, find the magnitude and. &#‘é’ctlon of the resultant force on

the bend. ) (08 Marks)
i &
P b Module-4 :
7 Give a detailed note Gmg?assnc' cation of orifices Tiouth pieces. (06 Marks)

7

Derive an expression; for discharge through a Borda’s mouth piece running free. (06 Marks)
c. Water flows over &fvrectangutar weir Im \gﬁe at a depth of 150mm and afterwards passes
through a triangu lar right angled weir. ik 'rrg C4 for the rectangular weir and triangular weir
as 0.62 au@,O §9 respectively. Find the dep over triangular weir. (08 Marks)

trlangular notch. -' (10 Marks)

b. Define hydraulic coefﬁc[gm*s Also mention the, genera] values of hydﬁmhc coefficients.
Ry Y (06 Marks)
c. A jet of water, issuing ﬁo% a sharp edged vemcal orifice under a constant head of 10cm at a
certain point, has the horizontal and vewwa,l “€oordinates m ur’ed from the vena-contracta

as 20cm and 10, Scm respectwely Fmd%thewalue of C, ands inalue of C; if Cq=0.6.

/q,_ N
\r-:} \_,? (04 Marks)
it %Module-s P
9 a. Give abiiqﬁ note on loss of energ;y» in pipes. Also Qémve Darcy’s Weisbach equation for loss
of energy due to friction. _* ' » = (10 Marks)
b. Give a brief note on water a.rmer in pipes. & (04 Marks)

c. Three pipes of Iength§ 8@@11& 500m and @pgn and diameters 500mm, 400mm and 300mm
. respectively are copqccfeﬂ in series. Th%g&plpes are to be replaced by a single pipe of length

“*1700m. Find the. dlamé*ter of the single p:pe (06 Marks)
£ ‘af? OR
10 a. Derive an@xplzéssmn for the loss’ef head due to sudden enlargement of pipe section.
(08 Marks)

b. The water is flowing with*a, velocity of 1.5m/s in a pipe of length 2500m and of diameter
500mm. At the end of the Ppipe, a valve is provided. Find the rise in pressure if the valve is
closed in 25 seconds. Take the value of C = 1460m/s. (06 Marks)

. An oil of specific gravity 0.7 is flowing through a pipe of diameter 300mm at the rate of
500//s. Find the ﬁea‘c} lost due to friction and power required to maintain the flow for a length
of 1000m. Take4 = 0.29 stokes. (06 Marks)

# & ok ok
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USN 17CV34
Third Semester B.E. Degree Exam\ii__’;ﬁaf;tion, Jan./Feb. 2021
Basic Surveying
Time: 3 hrs. P 4 - Max. Marks: 100
Note: Answer any FIVE full quesnons, cho&i‘fng ONE full question from each module.

3 otiule- o
5 1 a. Explain classification of Surveymg\u%&detall Ry (10 Marks)
& b. Explain principles of Surveying, in: -detail. e (06 Marks)
g c. Distinguish between Plane and ﬁeodetlc survey. (04 Marks)
5 L R
E , OR A
% 2 a. Discuss accessorle%regdjired for horizontal measurements in detail. (10 Marks)
= b. To measure a basé'lifie, a steel tape 30m long standardized at 15°C with a pull of 100N was
z, used. Find the oﬁ?gcctlon per tape length ifthe temperature at the time of measurement was

20°C and the‘ipucﬂ éxerted was 160 N. If th‘e‘iength of 250m is measured on a slope of | in 4,

(10 Marks)

P, N 3 OR
6 a. Derive the distance and elevation formulae for stadia tachometry, when the staff is held
vertical and‘th@ line of sight being inclined upwards and downwards with neat sketch.
| (10 Marks)

g

2

~4

E

flal

%”z find the hé'ﬁ‘zoﬁtal len_gth Take E = 2 leO N/mm? ; o = 11.2x10 %°C and cross-sectional
s . area ofta pe 0.08 cm’. Pat (10 Marks)
E g -/:w.-.;, ER, y %&\

= £ “Module-2 A

er 3 a. Define Local attraction? How itdefected? Explain.{ js. (06 Marks)
&£ b. Distinguish between Pris &compass and Surveyon’§ compass. Y (04 Marks)
2 ‘g c. Determine the bearings. fzs es of regular pen‘&agon of sides Sm, if the bearing of the first
g 4 line AB is 80°. TR, (10 Marks)
g g .;rf:.—'-: 5 Clgy ™ fé 3

é"b : & OR

z § 4 a. Explainthe texﬁp@xary adjustment of«gahm theodolite in detaﬁ (10 Marks)
i = b. Discus the methods of Repetition a‘fﬂE[ reiteration for measurmg horizontal angle in detail
= 2 with neatés‘légtch i \_\_‘ N (10 Marks)
oo

g & Module-3

S g 5 ‘& of Traverse? E—xpla'm the Bowditch method of adjusting the
§ i = uav%rse A (10 Marks)
g E bé 11;\ a closed traverse%g‘@QDE the length anﬁf bearmgs of EA has been omitted. Compute the
g

‘Z’;E £ Length (m) | Bearing

33 A2 204 87° 30’

£ 226 20° 20’

o 2 187 280° 0'

oy 192 ° 3

=i 210°3

P ? ?

s

=

-

E

1 of 2
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A tacheometer, fitted with an anallactic lens and ha@ﬁg&%the multiplying constant 100, was
setup at station C to determine the gradient betwe€eh: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, 1,61051.920 &
B +0° 10’ 40" | 1.100, 19410, 1.720 S Y
E-“L'R:’_'?,::”’ = o (10 Marks)

{97 S
. Module-4 &)
The following readings weﬁ@«%werved successively withia levelling instrument. The
instrument was shifted after 5" afid 11" readings. &

0.585, 1.010, 1.735¢9.3295, 3.775, 0350¢% 1300, 1.795, 2575, 3375,

3.895, 1.735, 0.635wand 1.605m. AY

Draw up a page of levelbook and determine the RE"of various points if RL of first point is

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

Enumerate the eftors<n leveling in detail. £ % (10 Marks)
t 4 J ,«_\hxi\"’f}

Derive an.gquation to determine tllgﬁdliﬁgrence in elevation of the instrument station and top

of a Chimn&y using Double plane sethod. Ry (10 Marks)

o LY. . s s
The following observations weré=miade on a hill top toﬁqsbgféfﬁtam its elevation. The height of
the target F was Sm. The instrument stations were Lﬁgfﬁwbart and were in line with F.
Instrument Stationi‘}, Staff reading on BMA’\_SEEﬁical angle | ARemarks

0L _ AW 2550 F 18°6' 4uRLofBM
@2 1.670 Ry, @ 28°42' | =345580m
_ ey 7 ~ (10 Marks)
e Y
A Module-5 Gy

A railway embankment of fonnalioia_;ﬁgd"m 10m is to be built with side slope of 1 vertical to
2 horizontal, The ground is horigg_ntzif@fn the direction/transverse to the centre line. Length of
embankment is 150m. The _ﬁgn‘ height of emk;\asik ent at 25m intervals are as given
below: ™= P o

1.8, 33, 36, 42,839, 2,

Calgulate the volume ofearth filling. A& (10 Marks)
. “Explain the method of cémputation of volume by the
(i) Trapezoidal ryle, .~ (ii) Prismoidal rule (10 Marks)
™ Qor

Explain cha;géte?istics of contours'with neat sketches. (10 Marks)

Discuss the usés of contour maps for various Civil engineering works with sketches.
iy (10 Marks)

g, ¥k ok ok %
x;:f'{\-‘gl\.g
"\ 0 20f2

KLS Vishwanathrao.-'DeTshpande Institute of Technology, Haliyal



17CV42

Fourth Semester B.E. Degree Examma‘tmn, Jan./Feb.2021
Analysis of Determin tructures

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, ,ﬁmasmg ONE full quesnan fwm each module.

g 2. Assume any missing data, if a ny: e

8 e

L Ve T

g &N Module—l

g 1 a. Explain different forms of st %@% with examples. - (04 Marks)

g b. Distinguish between deterniinate and indeterminate structures with examples. (04 Marks)

& ¢. Find the forces in all the mem bers of the truss showu m ‘Flg QI (c) and tabulate it.(12 Marks)
B o
&_D 4 b
o =
<3
8o
o0
2o
24
@ =
28
5%
5 © 2 a Listthe assumptions ma "the analysis of pifi joil ed plane truss:. . (04 Marks)
§§ b. Determine the static and.kinematic mdetermman@y for the struciﬁfes shown in Fig. Q2 (b).
&8 (06 Marks)
T8
&5
Y
2
G
1
c -
;5 )
: s & Fig
E |5 c. &‘@ the forces in the n;e@ibers DE, DF an of the truss shown in Fig. Q2 (c¢) by method
g% g OFsectlons A, (10 Marks)
on 4 : &L
gE 24len
—ﬂ" ]
Q|
§%
=ied
% Im
5
2 A»} T 3"
i, i R l(z KM :
Flg Q2(c)
1 of 3
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Module-z

3 a (06 Marks)
b. State conjugate beam theorems. g:‘ (04 Marks)

c. Find deflection at “‘C” and slope at A and B for gheam shown in Fig. Q3 (c) using moment
area method. (10 Marks)

4 a. State and prove moment aréa théorems (06 Marks)
b. Find deflection at end of ¢Cantilever beam of sp@r}‘L’ carrying udl of w/m runover entire
span. Take EI constantusing conjugate beam methgd J (04 Marks)

c. Find deflection at the.Joad points C and D “for: the samgly supported beam shown in
Fig. Q4 (¢) usmg@ﬂ%@ulay s method. Take EI =£12000 kKN-m (10 Marks)

%, 4Ok 50k
& 2m, < 4m b S\Mﬁ
*zr ~a x e,
::-,__..'tzf . Fig. Q4 (c) &Y
4 Module-3 f%ﬁé

5 a. Stateand prove in Castigliang’s theorem — 1. i (06 Marks)
b. State the principle of vumali-‘forces - (04 Marks)

¢. Determine the deﬂectlo“n’“} at ‘C” of the bé‘&amhshown in Fig. QS (c) using strain energy
method. - ' £ (10 Marks)

‘L\GKN?;}
- Fig. Q5.(¢) ¥

6 a. J)erlve the expression f “the strain energgks‘;o ed in a beam due to flexure. (06 Marks)
Q,f‘ Distinguish betweefi stram energy and complimentary energy. (04 Marks)

Determine the h%m%eﬂtal deflection at :C’ of the truss loaded as shown in Fig. Q6 (c) usmg
unit load metho «All the members have same cross sectional area of 1500 mm’ and

E =200 GP Y% (10 Marks
?‘%@é 4 loky ;
X ”
4 D 1S™ A
L™ : T ¥ 3ok
Fig. Q6 (¢)
4 2 of 3
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Module-4

7 a. A three hinged parabolic area has a span of 24 m and acentral rise of 4 m. It carries
concentrated loads of 75 kN at 18 m from the left supp, m;:;and udl of 45 kN/m over the left

half of the portion. Determine the moment, norma! tlAfB and radial shear at a distance 6 m

from the left support. %5 (12 Marks)

b. A cable used to support two loads of 40 kN and: 40 N across a span of 60 m. The cable
length is 62 m. The loads acting at 20 m fron& left and right support. Find the tension in

various segments of the cable shown in Flg Q‘%b) (08 Marks)

8 a. A cable is suspended from twopoints A and B which are 80 m apart. A is 5 m below B. The
lowest point on the cabl€; 10 m below A. The cablésupports a udl of 20 kN/m over entire
span. Calculate (i) reﬁmgms at supports  (ii) Max m tension in cable. (08 Marks)

b. A three hinged panabo:?ic arch of span 50 m has its supports at depth 4m and 16 m below
crown shown m‘@gﬁ Q8 (b). Determine reacl’ ons at the supports and bending moments
under the loads"%hso draw BMD. ), (12 Marks)

9 a. Draw ILD for SF ancL;oBM at a section 3«m chjm left support. for a S.S beam of span 12 m.
Calculate mamngvli‘ﬁqg SF and BM at thl% é’%tlon due to rolhng load 5 m long and 2 kN/m
intensity. \ Y %& (08 Marks)

b. A series of wheel'loads crosses owé”f*agirder of span ng,m from left to right with 40 kN load
leading hown in Fig. Q9 (%Dete’rmme maXIQOQBM and SF at a section 4 m from left
: 2 (12 Marks)

Fig. Q9 (b)

10 force at any section from first principles. (04 Marks)

iportance of influence lines? (04 Marks)
s a simply supported beam of span 30 m as shown in

Fig. Q10 (¢). Calculate maximum positive and negative SF at midspan and absolute
maximum BM anywhereﬂglthe span. (12 Marks)
“‘%' 120ky Zookw 270k 180l
0kl
»L 2] m 2m V3 1/
Fig. Q10 (c)
% & k k &
30f3
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USN 17CV43
Fourth Semester B.E. Degree Exa ;ifion, Jan./Feb. 2021
Applied Hyd CcS
Time: 3 hrs. ‘*%@iax Marks: 100

. Note: Answer any FIVE full quesﬂogz& cﬁaosmg ONE full quesggn from each module.
g ILVlodule-l )
g 1 a. Define dimensional homogeﬁei’@ Give two examples. . (04 Marks)
8 b. Explain how repeating var ﬁles are selected for dlmcnsmna] analysis in n-theorem. Also
3 state n-theorem. %/ (06 Marks)
% ¢. The frictional torque T ifa dlSC of diameter D rota%?“\g at a speed N in a fluid of viscosity p
g and density p in afu?@u lent flow is given by 4
=
g T=D'N'ppl¥ ;
I 4 DzNPJ “

(10 Marks)

\e}
E;go:totype (iv) Similitude. (08 Marks)
n-its appllcatlo,;@ ‘Derive any 5 scale

2 a. Define (i) Metacentric height (u)' Buoyancy
b. What do you understand by..Eg;oude model law?

(i

ratios for physical quantltie%gased on Froude mode] law. oé,\% (12 Marks)

& Moduie-?;’f
3 a. Derive Chezy's g tiation for flow through %n open channﬁf Brlng out relation between
N and C. A ® Ay, ke (10 Marks)

b. A trapezoidal ch c%el has to carry { Iﬂ& m’/minute of water is designed to have a minimum
Cross sectlon F md the bottom w1dth‘“&i’d depth of the,«@d slope is | in 1200, the side slopes

<k

(10 Marks)
OR &
4 fne and draw speGific energy curve and also derive expressions
Y (10 Marks)
vater through a rectangular channel of width 6m is 18 m*/sec when depth
of flow of water is;2m. Calculate _ *
(i) Specific rgy of the ﬂowmgnw:_gsw r
(i) Critic § % and critical vele
(iii) Value of biinimum specific energy
(iv) State whether the flow.is subcritical or supercritical. (10 Marks)
m"% Module-3
5 a. Explain the term hydraalic jump with a neat sketch. Derive an expression for loss of energy
due to hydraullc ] : (10 Marks)
b. A sluice gate disc es water into a horizontal rectangular channel with a velocity of 6 m/s

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

and depth of flow'is 0.4m. The width of the channel is 8m. Determine whether a hydraulic
jump will &%cﬁr and if so, find its height and loss of energy per kg of water. Also find power
lost in thébagdraullc jump. (10 Marks)

= 1 of 2
&
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OR
6 a. With a neat sketch, explain what is back water ¢
length of backwater curve. (10 Marks)
b. Find the slope of the free water surface i m ular channel of width 15m having depth
of flow 4m. Discharge through channel i 3f’se:c Bed of chann aving a slope of
1 in 4000. Take Chezy’s C = 50. @ (10 Marks)

“and afflux. Derive an expression for

7 a. Witha neat sketch explain the concepPof velocity triangles. » (10 Marks)
b. A jet of water having a vel 35 m/s impinges on ries of vanes moving with a
velocity of 20 m/s. The jet s an angle of 30° to direction of motion of vanes when

entering and leaves at 12‘32@%& Q
(i) Draw velocity A'“Q inlet and outlet
so that water enters and Teaves without shock.

(i) Find angles of van

(iii) Work done (10 Marks)

wt. of water entering the ¥anes.

8§ a i and explain various heads. (10 Marks)

pm ; Overall efficiency = 86% ;
eel diameter (ii) No. of Jets.

(10 Marks)
9 a. Define Draft Tube. Expla the draft tube tha@@; W]th a sketch. (10 Marks)
b. Draw Kaplan turbine and label the parts 1 ty“@“{3‘1\&: the worki (10 Marks)

,qﬂ"‘-'i.:- ‘? bt :

;@a b 4 y A
10 a. With the help ofa neat sketch, explaintmain parts of a centrifugal pump. (07 Marks)
The diameter Of an impeller of a centrifugal pump nlet and outlet are 30cm and 60 cm

it outlet is 2.0 and the vanes are set back at an angle
g speed of the pump of manometer
(08 Marks)

(05 Marks)

KLS Vishwanathﬁgg"‘beshpande Institute of Technology, Haliyal



USN 17CV43
Fourth Semester B.E. Degree Exaf@rﬁ&tlon, Jan./Feb. 2021
Applied Hyd&ﬁllcs
Time: 3 hrs. Max Marks: 100

P Note: Answer any FIVE full questio josing ONE full quesg;%: ‘from each module.

i &

g Module-1 A,

s 1 a. Define dimensional homogeﬁ‘el Give two examples. (04 Marks)

] b. Explain how repeating vatia rles are selected for dimegsmnal analysis in n-theorem. Also

% state n-theorem. \,,f” (06 Marks)
5B c. The frictional torque T.6fa disc of diameter D rotatitig at a speed N in a fluid of viscosity n
S 8 #
g= and density p in atu&&ﬂent flow is given by ._
oE
g T=D’N’pg 2 ]
=i Q\ D"Np
g % 7
g4 Prove <),5\%ilckmghalm s m - theorem’. (10 Marks)
§ &b A i L G
5 g ), OR
'é-% 2 a. Define (i) Metacentric height (11) Buoyancy  (iii) ﬁofotype (iv) Similitude. (08 Marks)
8 ; b. What do you understand by groude model law? Mehﬁ@n its appllcatlogisi- Derive any 5 scale
=5 ratios for physical quantiti séb‘ased on Froude mtﬁiel law ALY (12 Marks)
é g- %\‘ @}@. "’%
é 5 é Mod%c— :
52 3 a. Derive Chezy’s gg"ﬁatlon for flow through an open channei%ﬁrmg out relation between
S = NandC. AW Y (10 Marks)
8 b. A trapezmdal cfi el has to carry n°/minute of water is demgned to have a minimum
= o
25 . bed slope is 1 in 1200, the side slopes
e (10 Marks)
“&
R . . R o
EE 4 a wgat is specific energy? Pe me and draw s@cg«f c energy curve and also derive expressions
z 2 - critical depth and.critical velocity. (10 Marks)
8 - he discharge of water through a rectangu[% channel of width 6m is 18 m*/sec when depth
g2 of flow of water i$;2h. Calculate #
& gn (i) Specific er of'the ﬂowmg‘ ter
23 (i) Critical. ep,ﬁ'l and critical veiag;1ty
Es (ii1) Value 01\i linimum specific gnergy
g 5 (iv) State whether the flow.ds.subcritical or supercritical. (10 Marks)
E b Module-3
< 5 a. Explain the term.hydraallc jump with a neat sketch. Derive an expression for loss of energy
E (10 Marks)
S .1" ‘ges water into a horizontal rectangular channel with a velocity of 6 m/s
E and depth of flow'is 0.4m. The width of the channel is 8m. Determine whether a hydraulic

jump will occdir and if so, find its height and loss of energy per kg of water. Also find power
lostmtt@% _ ic j (10 Marks)

&

| of 2
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OR

6 a. With a neat sketch, explain what is back water @Tﬁug%d afflux. Derive an expression for
length of backwater curve. (10 Marks)

b. Find the slope of the free water surface in a ree%ngular channel of width 15m having depth

of flow 4m. Discharge through channel is fi%m /sec. Bed of channe,@havmg a slope of
I in 4000. Take Chezy’s C = 50.

(10 Marks)
%@y odule-4 s

7 a. With aneat sketch explain the con eﬁl’ofvelocity triangles. (10 Marks)
b. A jet of water having a vel £ 35 m/s impinges on-@t% es of vanes moving with a
velocity of 20 m/s. The jet
entering and leaves at 1

(ii) Find angles of vane s so that water enters aﬁaves without shock.

(10 Marks)
¢ OR\
8 a &T:layout of a hydroelectric plant and explain various heads. (10 Marks)
b. i _ llgwmg spec 1ﬁcat10ns

m ; Speed = 750 ; Overall efficiency = 86% ;
el §. Determine eel diameter (ii) No. of Jets.
~ % (10 Marks)
' Module-5 "%y a
9 a. Define Draft Tube. Expl lﬁthe draft tube the: wlth a sketch. (10 Marks)

b. Draw Kaplan turbine and label the parts legi ﬁ'oportions. (10 Marks)

SH SOR
“%'s\ b,
10 a. With the help of a neat sketch, expl ?gn parts of a centrifugal pump. (07 Marks)
The dlam ©f an impeller of a ce fhgal pump at«inlet and outlet are 30cm and 60 cm
outlet is 2.0 my the vanes are set back at an angle

g speed of the pump of manometer
(08 Marks)
(05 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN

17CV45

Fourth Semester B.E. Degree Examieﬁi‘;i:i"dn, Jan./Feb. 2021
Basic Geotechnical Engineering

Time: 3 hrs. ; e Max. Marks: 100

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

1 a
b.
2 a
b.
(2
3 a
b.
4 a
b.
C.
5 a
[ &
6 a
b.
C.

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

_ -~ Module-1
Sketch the phase diagram for:2 a%oil and indicate the volutries and weights of the phases on it.
Define : Void ratio , Degree of saturation and Water content. (10 Marks)
What is the purpose of soﬂ classnﬁcatlon'? Descnbe arjy three methods of field identification
of soils. NN (10 Marks)
OR

Describe the laboratory method of detern;ugfzmg the plastic limit and shrinkage limit of a soil.

& (10 Marks)
A soil sgﬁple; with specific gravity of solids 2.70 has a mass specific gravity of 1.84.
Assurn;ﬁ%the soil to the perfectly gw determine the vmd ratio. (05 Marks)
Descmbe the processes of soil fomiatfén &, (05 Marks)

v... e 3_
i Y

»#  Module-2
Define ‘Structure of a so% %’V ith neat sketches; descrlbe the dlfferent ‘types of structures of

soil. (10 Marks)

With a neat sketch, explam the electncal dlﬂ’use double layer theory (10 Marks)
&) 0R \

Discuss on the: factors that influence the compaction of smls Indicate their influence with

1llustratlve sketches of compaction eurves. (10 Marks)

Write a note on ‘Proctor’s Needle’ and its use in f“w[d eompactlon control. (04 Marks)

Dlscu_ss 4 e dlfferent compag:tmg equipments use’d\for compacting the soil in field. (06 Marks)

4?#

ﬁ% bt Module-3
%151 and explain the varmus factors that af%‘ect the permeability of a soil. (10 Marks)
“The discharge of water - collected from a constant head permeameter in 15 minutes is S00m¢.
The internal dxametg? of permeameter 4s 5cm and the measured difference in head between
two gauging points 15cm vemcalky apart is 40cm. Calculate the co-efficient of permeability.
If the dry &gveigrht of the 15cm long sample 1s 4.86N and the specific gravity of the solid is

2.65. Calc%}ate the seepage velomty (10 Marks)
R OR
Define Darcy’s Law. Dérive the Laplace equation for seepage flow. (10 Marks)

A deposit of cohesionless soil with a permeability of 10™ m/s has a depth of 6m with an
impervious rockdelow. A sheet pile wall is driven into this deposit to a depth of 3m. The
wall extends above the surface of the soil by 3m and 3m depth of water acts on one side and
water level on the other side is 6.5m above the impervious rock. Sketch the flow net and

determine.the seepage quantity per meter length of the wall. (05 Marks)
What 1S %»Fiow net? What are its characteristics and uses? (05 Marks)
o, 1 of2
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Module-4
7 a. Explain the method of determination of coefficient of consolidation by Logarithmic time
method. (07 Marks)
b. With a neat sketch, explain Casagrande method of determination of preconsolidation
pressure. (07 Marks)

c. In a consolidation teat, the void ratio of soil sample decreases from 1.20 to 1.10, when the
pressure increases from 160 kN/m* to 320 kN/m’. Determine the coefficient of

consolidation, if K =8 x 107 mm/s. (06 Marks)

OR
8 a.  Explain the Mass — Spring Analogy theory of consolidation as applled to saturated clay soils.
(07 Marks)

b. Explain normally consolidated, under consolidation and over consolidated soils. (06 Marks)
c. There is a bed of compressible clay of 4m thickness with pervious sand on top and
impervious rock at the bottom. In a consolidation test on an undisturbed specimen of clay
from this deposit, 90% settlement was reached in 4 hrs. The specimen was 20mm thick.
Estimate the time m years for the building founded over this deposit to reach 90% of its final

settlement. (07 Marks)
Module-5

9 a. Enumerate the various laboratory and field tests employed for determining shear strength of

soil. Explain the triaxial compression test. (10 Marks)

What do you mean by sensitivity and thixotrophy in soils? (04 Marks)

c. The stresses at failure on fatlure plane in a coheslonless soil mass are :
Shear stress = 4kN/m® and Normal stress = 10kN/m”. Determine the resultant stress on the
failure plane, the angle of internal friction of soil and the angle of inclination of failure plane

to the major principle plane. % (06 Marks)
OR
10 a. Explain the types of shear tests based on drainage conditions. (06 Marks)
b. With a neat sketch, explain total and effective stress pa;hs (06 Marks)
¢. The results of shear box test are as follows :
Trail no 1 2 3 4

Normal stress, kN/m” | 50 [ 100 | 200 | 300
Shear stress kN/m* {36 | 80 | 154 [ 235
Determine the shear parameters Will the failure occur on the plane within the soil mass,
when shear stress is 154 kN/m? and normal stress is 200kN/m?? (08 Marks)

50 el e o

20f2
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Advanced Surveying

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

Module-1
1 a. List the different methods of setting out simple circular curves. Explain the angular method
of setting out simple circular curve by Rankines method of deflection angles. (10 Marks)

b. Two tangents intersect at a chainage 1000mt, the deflection angle being 28°. Calculate the
necessary data to setout a simple circular curve of 200mt radius by Rankine’s method of

50, will be treated as malpractice.

deflection angles. Take per interval as 10mt. (10 Marks)

OR
¢ 2 a What is a transition curve? List the functions and essential requirements of an ideal
transition curve. (06 Marks)

b. Two straight with a total deflection angle of 72° are to be connected by a compound curve of
two branches of equal length. The Radius of the first branch is 300mt and that of the second
branch is 400mt, chainage at intersection point is 1500mt. Calculate the chainages of tangent
points and that of Point of Compound Curvature (PCC). (08 Marks)

c. Two parallel railway lines are to be connected by a reverse curve of different radii. If the
lines are 10mt apart and maximum distance between tangent points measured parallel to the
straight 1s 45mt, calculate the Radius of the second branch if that at first branch is 65mt,

calculate the length at both the branches. (06 Marks)
Module-2

3 a. List the various factors, that are to be considered in the selection at site for base line and

stations in triangulation survey. (06 Marks)

b. Write a note on classification of triangulation system. (06 Marks)

¢. From an eccentric station S, 12.25mt to the west of the main station B, the following angles
were measured

BSC =76°25'32" |csA =54°32"20"
The stations S and C are to the opposite sides at the line AB, calculate the correct angle

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

ABC, if the lengths AB and BC are 5286.5 and 4932.2m respectively. (08 Marks)
OR
4 a. State and explain laws of weights. (08 Marks)
b. The following are the mean valves observed in the measurement of three angles o, B and y at
one station.

o= 76°42'46".2 with weight 4

o+ =134°36'32".6 with weight 3

B+y=185°3524".8 with weight 2

o+ pB+y=262°18"10".4 with weight 1

Calculate the most probable value of each angle. (12 Marks)

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

1 of2
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Module-3
5 a. Define the following terms:

1) The Celestial sphere

i1)  The azimuth

1i1)  The sensible horizon

iv)  The hour angle. (08 Marks)
b. Find the G.M.T corresponding to the following LMT:

1) 9h 10m 12s A.M at a place in longitude 42°36'W

1))  4h32m 10s A.M, at a place in longitude 56°32'E (12 Marks)

OR
6 a. Define the following terms:
1)  Zenith and Wadir
i)  The visible horizon
1i1)  The prime vertical
tv)  The hour angle (08 Marks)
b. The standard time meredian in India 1s 82°30'E. If the standard time at any instant is
20 hours 24 minutes 6 seconds, find the local mean time for two places having longitudes
1) 20°E 1) 20°W. (12 Marks)

Module-4
7 a. Define the following terms:
1) Vertical photograph
1) Flying height
11)  Perspective projecting
iv)  Exposure station (08 Marks)
b. A vertical photograph was taken at an altitude of 1200 meters above mean sea level.
Determine the scale of the photograph for terrain lying at elevations of 80meters and

300meter 1f the focal length of the camera 1s 15¢cm. (12 Marks)

OR
8 a. List the reasons for keeping overlap in photographs. (08 Marks)
b. Describe how mosaic differs from a map. (06 Marks)

c. A section line AB appears to be 10.16cm on a photograph for which the focal length is
l6cm. The corresponding line measures 2.54cm on a map which is to a scale 1/50,000. The
terrain has an average elevation of 200m above mean sea level. Calculate the flying altitude

at the aircraft, above mean sea level, when the photograph was taken. (06 Marks)
Module-5
9 a. Define Remote sensing. List the applications in Civil Engineering. (10 Marks)
b.  What is GIS? With a neat sketch, explain the components of GIS. (10 Marks)
OR
10 a. What is GPS? Explain the basic principles of GPS and its application in surveying.

(10 Marks)

b. Explain the working principle of total stations and list the salient features of total station.
(10 Marks)

# & & k%
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Analysis of Determinate Structures

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a Determine static and Kinematic in determiacies of the structures shown in Fig Ql(a)

1), ii), iii).

50, will be treated as malpractice.

‘l');#‘%ﬂ:f

Fig Ql(a) —1) Fig Ql(a) —11) Fig Q1(a) — iii) (08 Marks)
b. Determine the forces in the numbered members of the loaded truss shown in Fig Q1(b) using
method of sections.

(1 kn Cen
Fig Q1(b) (08 Marks)
OR
2 Determine forces in all the members of the truss shown in Fig Q2 using method of joints.

(16 Marks)

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

Module-2
3 a.  Determine maximum slope and maximum deflection for a simply supported beam subjected
to a uniformly distributed load (throughout its span) using Double Integration method.
(06 Marks)
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b. Determine maximum slope and maximum deflection for the beam shown in Fig Q3(b) using
Macaulay’s method.

§ 20KNIm

AA 2m © 2en 4@8

Fig Q3(b) (10 Marks)

OR
4 a. Obtain expression for maximum slope and maximum deflection for a Cantilever with a
uniformly distributed load throughout its span, using moment-area method. (06 Marks)
b. Using Conjugate beam method determine maximum slope and maximum deflection for the
simply supported beam shown in Fig Q4(b). E = 204 x 10° kN/m” and I = 50 x 10°m?*.

20 KV

A &
A 2mM C 400y ﬁ
Fig Q4(b) _ (10 Marks)
Module-3

5 a. Determine vertical and horizontal deflections of the bent shown in Fig Q5(a), using

Castigliano’s method.
4 Kré
B_él'c_

4m
&on

A/z;
Fig Q5(a) (12 Marks)
b. Determine the expression strain energy stored in a member due to flexure, with usual
notations. (04 Marks)

OR

6 Determine the vertical deflection at the free end of the truss shown in Fig Q6, using unit load

method. The cross sectioned areas of members AD and DE are 1500mm?, while those of
other members are 1000mm”. Take E = 200 kN/mm?.
A =)

4m

[
EA Lien o 3m &66“"

Fig Q6 (16 Marks)

Module-4
7 a A three hinged parabolic arch of span 12m and central rise 3m is subjected to a uniformly
distributed load of 30kN/m over its left half portion. Determine vertical reactions and
horizontal thrust at the supports. Also determine Bending moment, Normal Thrust and
Radial Shear at 3m from the left-hand support. (12 Marks)
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b. A suspension cable 140m span and 14m central sag, carries a load of 1kN/m. calculate

maximum and minimum tension in the cable. Find length of the cable. (04 Marks)
OR
8 A three hinged stiffening girder of a suspension bridge, of span 100m is subjected to two

concentrated loads of 10kN each, placed at 20m and 40m respectively from the left end
support. Determine bending moment and shear force at 30m from the left support. Also
determine the maximum and minimum tensions in the supporting cable which has a central
dip of 10m. (16 Marks)

Module-5

9 a. A simply supported beam has a span of 15m. A uniformly distributed load of 40 kN/m of
length Sm passes over the beam from left to right. Using influence line diagram determine
maximum bending movement at a section 6m from the left end. (04 Marks)

b. Four point loads 16, 30, 30 and 20kN have a centre to centre spacing of 2m between
consecutive load and pass over a girder of 30m span from lefl to right with 20kN load
leading. Calculate maximum bending moment and shear force at 8m from the left end, using
influence line diagrams. (12 Marks)

OR
10 a. A train of concentrated loads shown in Fig Q10(a) move from left to right on a simply
supported girder of span 16m. Determine absolute maximum bending moment developed in

the beam.
2008 gojw
[+
(o 4okd ;
o va LEm iﬁ
A B
Fig Q10(a) (08 Marks)

b. Determine maximum forces in the members CE, DE and DF of the truss shown in
Fig Q10(b), due to the dead load of 10 kN/m covering the entire span and a moving load of

20kN/m longer than the span passing over the truss. Consider the loads are transmitted
through the lower chord.

[": — 5@8M ——}

=25m
Fig Q10(b) (08 Marks)

% % & ok k
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Fourth Semester B.E. Degree Examination, Jan./Feb.2021
Applied Hydraulics
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 Buckingham n-theorem. (06 Marks)
b. Derive the scale ratios of the following as per Reynolds model law:
(1) Time (11) Discharge  (iii) Force (iv) Acceleration
(v) Work (vi) Power (06 Marks)

c. A spillway model is constructed such that the velocity and discharge in the model are
respectively 2 m/s and 3 m 3/s. If the velocity in the prototype is 20 m/s, what is the length

50, will be treated as malpractice.

scale ratio and the discharge in the prototype? (04 Marks)
I OR
2 a. Explain the procedure of determining the metacenter in the laboratory. (08 Marks)

b. The efficiency n of a fan depends on density p, dynamic viscosity p of the fluid, angular
velocity o, diameter D of the rotor and discharge Q. Express 7 as,

M
0 ¢[ D"”mez}

where ¢ is the function. (08 Marks)

Module-2
3 a. Differentiate between:
(1) Hydraulic mean depth and hydraulic depth.
(1)  Steady flow and unsteady flow.
(1)  Critical flow, subcritical flow and supercritical flow. (06 Marks)
b.  For most economical triangular section, show that crest angle is 90°. (04 Marks)
€. Water is flowing through a circular open channel at the rate of 500 Ips, when the channel
bed slope 1s 1 in 10000. Manning’s n = 0.015. Find the diameter of channel if flow depth is
0.75 times the diameter. (06 Marks)

OR
4 a. Define specific energy. Draw specific energy curve and explain salient points. For

rectangular channel prove that E_, =1.5y,_ at critical flow condition. E, = minimum

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

specific energy, y, = Critical depth . (10 Marks)

b. A concrete lined circular channel of 3.6 m diameter has a bed slope of 1 in 600. Determine

velocity and discharge for maximum velocity condition. Chezy’s C = 50. (06 Marks)
Module-3

5 a. Derive the relationship between sequent depths of hydraulic jump in rectangular jump in

terms of approaching Froude number. (08 Marks)

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

b. A horizontal rectangular channel 4 m wide carries a discharge of 16 m’/s. Determine
whether a jump occurs at an initial depth of 0.5 m or not. If a jump occurs, determine the
sequent depth and energy loss. (08 Marks)

| of 2
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OR
6 a. In a rectangular channel, the Froude number before jump F, = 2.5. Compute the Froude
number after jump. (04 Marks)
b. Give the classification of GVF profiles with neat sketches. (12 Marks)
Module-4

7 a. Show that for a free jet of water sriking at the center of semicircular vane, the maximum
, S [ ;
efficiency occurs when vane velocity is 3 of jet velocity and 1, =59.2%. (08 Marks)

b. A jet of water having velocity 45 m/s impinges without shock on a series of curved vanes
moving at 15 m/s, the direction of motion of vanes being 20° to that of jet. The relative
velocity at the outlet is 0.9 of that at inlet and the absolute velocity of water at the exit is to
be normal to the motion of vanes. Find : (i) Vane angles at entrance and exit

(11) Hydraulic efficiency. (08 Marks)
OR
8 a. Give the classification of turbines based on different criteria. (08 Marks)

b. A penstock supplies water form a reservoir to the Pelton wheel with a gross head of 500 m.
One third of the gross head is lost in friction in the penstock. The rate of flow of water
through the nozzle fitted at the end of the penstock is 2 m’/s. The angle of deflection of jet is
165" when the vanes are stationary. Determine the power given by the water to the runner
and also hydraulic efficiency. Take Cy = 1.0 and Speed ratio = 0.45. (08 Marks)

Module-5
9 a. Differentiate between :
(1) Francis turbine and Kaplan turbine.

(1)  Unit discharge and actual discharge.
(i11)  Unit speed and specific speed. (06 Marks)
b. What is draft tube? What are its functions? (04 Marks)
c. A centrifugal pump running at 1450 rpm discharges 700 Ips against a head of 23 m. If the
diameter of the impeller is 250 mm and width is 50 mm, find the vane angle at the outer

periphery. Take 1., = 75%. (06 Marks)
OR
10 a. Define minimum starting speed of a centrifugal pump and derive the expression for the
same. (06 Marks)
b. Define: (i) Suction head, (1) Delivery head, (1) Static head
(iv) Manometric head (04 Marks)

¢. A Kaplan turbine produces 60000 kW power under net head of 25 m with an overall
efficiency of 90%. Taking speed ratio = 1.6 and flow ratio = 0.5 with hub diameter = 0.35
times diameter, find the diameter and speed of the turbine. (06 Marks)

%ok ok kK
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Fourth Semester B.E. Degree Exaxﬁlil}tlon Jan./Feb. 2021
Basic Geo-Techmcal “Engmeermg
Time: 3 hrs. %;% L4 Max Marks: 80

Note: Answer any FIVE full questions, choosing ONE full ques;{gnfmm each module.

Module-1

1 a. With the help of three pha,% @agram explain :
i) Void ratio
ii) Porosity

50, will be treated as malpractice.

§ iii) Water conten‘gf?

& iv) Degree of sgtui‘agbn 2% (08 Marks)

E b. Explam the labor&tb"ry procedure to determme%ﬁle water content present in the soil using hot

2 (04 Marks)

8 2 c. fed’soil weighing 1.854N is® placed in a pyknometer. The total weight of the

g A palong with soil and wafc is 15.51N. The pykg@meter with water alone weighs

E é 14 34NxDetermine the specific gra%l ¥y of the soil. (04 Marks)

4 ¢  OR

E S 2 a. Define Liquid limit, plasti¢ éujut and shrinkage lifi AN (06 Marks)

e - b. Explain Indian standard*‘se&l classification syster, ), (06 Marks)

.2 ; ¢. Determine the dry densny and void ratio. Gw Vb = 26kN/m’, W =16%, G =2.67.

& o B { f“é@ _;55, % (04 Marks)

25 P ALY

By A,

g g . °

o8 3 a. Explain with sketches, the common ¢lay minerals. & (08 Marks)

g 2 b. A cohesiyveigoil yields a max1rﬁ%h ry density of, ﬁﬁk"me at on OMC of 16% during a

';; g. standard tor test. If G }6 at is the degm@ﬁ saturation? (08 Marks)

E &

E,:c:: OR -

g ‘§ 4 ied proctor tests. (04 Marks)

g5 ing test on soil to determine its maximum dry

g S . & (06 Marks)

e ]

%.) . c. é (06 Marks)

E"?ﬁ N %Module 3

§ E 5 a. Whatisa flow net? What are. th? uses and characteristics of flow nets? (08 Marks)

o< b. Compute the quantity of eg seeping under a weir per day for which the flow net has been

i constructed. The coefﬁm@ of permeability is 2 x 10 ‘mm/s, n; = 5 and ng = 18. The

E difference in water level between O/S and D/S is 3.0m. The length of weir is 60m. (08 Marks)

: oy, OR

g 6 a. Whatare the fat:fe:ss affecting permeability? Explain them briefly. (06 Marks)

- b. A soil samples90mm high and 6000mm is in cross-section was subjected to a falling-head
permeabﬂ;ﬁ%test The head fell from 500mm to 300mm in 1500s. The permeability of the
soil was& "% 107> mm/s. Determine the diameter of its stand pipe. (10 Marks)

1 of2
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Module-4 e ®
7 a. Explain Mass-Spring Analogy. r (08 Marks)
b. f»Explam over consolidated soil, normally co%ohdated soil and under consolidated soil.
£ (08 Marks)
‘{:f 3 . -‘E{Q:-;é"
O\R ¥ /-a_;;.j‘_: :’
8 a. Explain square root of time fitting ygew 4 (06 Marks)

b. A 20m thick isotropic clay st@tu{n over lies an 1mpem§‘s§ rock. The coefficient of
consolidation of soil is 5 x ]zQ"s mm?/s. Find the tlmei‘xreqmred for 50% and 90%
consolidation. Time factors are‘ﬂ;é ‘and 0.85 for u = 50% and u = 90% respectively.

o (10 Marks)

& Module-5 4w

Explain Mohr—Couiomb fallure theory of soil.

9 a. » (04 Marks)
b. What are the factor‘s g;ffectmg the shear strength of soil. (04 Marks)
c. A direct shear test\was conducted on a sm/lMaﬁ’d’ the fo llowing results were obtained.
Normal strq§s PKN/m® | 55 | 105 | 145
Shear strQSs S KN/m? | 30 3@2;‘ . 41
B - ] \'\ k\,-
Determine graphically, the cohesive strength and th;/ g&a of shearing rcslstance
A% & ; 3 (08 Marks)
b OR & ©
10 a. Explain the list procedute involved in condlmtlr\i‘?:ﬁ the direct shga.r list on soil. (06 Marks)
b. Define thlxotrophfz\and sensitivity. . “~ J (04 Marks)

c. When an unconﬁned compress;on test«lsyg:onducted on a’ cgzl;nder of soil, it fails under an
axial stress of 120kN/m”. The failure, plane makes an angle of 50° with the horizontal.
Determm; the cohesion and the angle of internal frictionof soil. (06 Marks)

"\

4 Y:

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

o)

USN 18CV32
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
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 = 0.1 13mm

Load at failure = 82KN

Final gauge length of the bar = 106mm

Diameter of the bar at failure = 14mm

Determine the Young’s modulus, proportional limit, true breaking stress, %elongation and

percentage reduction in cross sectional area. (10 Marks)
OR

What are the elastic 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 390KNN is supported by a short column of 250mm square in section. The column
is reinforced with 8§ steel bars of cross sectional area 2500mm°. Find the stresses in steel and
concrete if E—~15E.. :

If stress in concrete must not exceed 4.5MN/m’, what area of steel is required in order that

column may support a load of 480KN. (10 Marks)
Module-2

Derive Lame’s equation for the radial and hoop stress for thick cylinder subjected to internal

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.

1) Magnitude and direction of maximum shear stress. (12 Marks)
OR
Obtain expression for volumetric strain in thin cylinder subjected to internal pressure in the
dl5 2
form of c\,:p—[—— —] (08 Marks)
2tE|2 m

A cast iron pipe has 200mm internal diameter and 50mm metal thickness and carries water
under a pressure of SN/mm” Calculate the maximum and minimum intensities of
circumferéntial stresses and sketch the distribution of circumferential stress intensity and the
intensity of radial pressure across the section. (12 Marks)

1 of 3
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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 bcam loaded shown in
Fig. Q5(b) marking the values at salient points. Determine the position and magnitude of
maximum bending moment.

BokN
: zoh![-il
; vV L Yy y . éﬂg”‘”'”
6w - 2m > M%zm -
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 locatc the point of
contraflexure. .

: 15N 15 KN
30kNM
A 25 b !} =
%m—k—- 2m —e—— BM‘—%"“’*‘

Fig.Q6(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 Bemoulli-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

100 and E=210GPa. For what length of the column of

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

2Zof3
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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)
J(Lw kN 20k
e 7" D G E
e—2M—S1— 9 M—sie 2.m —>K 2 M —>
Fig. Q10(b).
$ ¥k %k %
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Third Semester B.E. Degree Examma;tlon, Jan./Feb. 2021
Fluid Mechgmcs

“%1_: "

hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions}, ;hoosmg ONE full questlon from each module.
2. Assume missing data (i f any) ,vmtably

%

*-"Module-l
Define the following and mention their units: '
(i) Capillarity (i) Surfacetension (i) Viscosity (06 Marks)
Derive an expression fm; %ap’ llary rise/fall of fluid4 m\a tube of small diameter with sketches.
.

(06 Marks)
A 100 mm dlametél: cyllnder rotates concentrlcally inside a 105 mm diameter fixed cylinder.

The length of b% the cylinders is 250 ms. ‘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 rpmés. (08 Marks)

% OR

State ancf prove Pascal’s law for tﬁc\mtensrty of pressure ; af. a pomt in a static fluid.(06 Marks)
Derive an expression for difference in pressure betwecn two pomts using a U-tube
differential manometer. 7, (08 Marks)
Determine the pressure 1n“tenSIty at the bottom (;gf dgtank filed with an o1l of specific gravity

0.7 to a heightof 10 m. @z@ ,%? (06 Marks)
Modu1§?2
Define: (1) Total ﬁressure (1) Center Of@ressurc A (04 Marks)

Derive an expressmn for total prcsSum and center of pressure for an inclined plane surface
submcrged in a liquid. . i % (08 Marks)
A 1200&111;3; x 1800 mm size- “ t&ngular plate is, ml,mérsed in water with an inclination of
30° to the horizontal. The. 1200 ‘nm side of the plate is kept horizontal at a depth of 30 m
below the water surface. gomputc the total prcssure on the surface and the position of center

{ (08 Marks)
Differentiate between: .
(i) Uniform, E(;ﬂd non-uniform _ﬂow
(i) Steadyyand unsteady flow % (04 Marks)

Derive continuity equation for a‘three dimensional flow in Cartesian coordinates. (08 Marks)
Evaluate stream function -”""'ahd compute velocity of flow, V, for a two-dimensional flow
field given by, u = 4x° axzcl*:cv = —12x% at point (1, 2). Assume y = 0 at point (0, 0).

(08 Marks)

iy Module-3
State Impulse D{Iémentum 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 magmtuac and direction of resultant force exerted by the flowing fluid on the bend if the

pressuggqf’?hc flowing water is 39.24 N/cm®. (08 Marks)
1of2
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OR

6 a. What is venture effect? Derive an expression for discharge through a venturimeter.(08 Marks)
b. A pitot tube fixed in a pipe of 300 mm diameteris 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 Cy = 0.98 foi‘ the pitot tube. (06 Marks)

¢. A 20cmx 10 cm venturimeter is used to measure the flow of water in a horizontal pipe. The
pressure at the inlet of venturimeter is 17.658 N/cm” 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 ;
7 a. Define hydraulic coefficients for an orifice and give the relatlon between them. (06 Marks)
Give classification of mouth pieces with suitable sketches. (06 Marks)

c. A jet of water issuing 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 hornizontal distance of 2.288 m from vena-
contracta. The discharge is found to be 102 litres per minute. Calculate the hydraulic

coefficients of the orifice. i (08 Marks)

OR
8 a. Enumerate advantages of triangular notches over rectangular notches. (04 Marks)
b. Derive the expression for discharge through a triangular notch. (08 Marks)
c. 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 is constructed across the river. Find the head on
the weir crest considering the velocity of approach. Assume Cq= 0.90. (08 Marks)

Module-5 ,

9 a. Derive Darcy-Weisbach equation for head loss due to friction in a pipe. (08 Marks)
b. List major and minor losses in a pipe flow, (04 Marks)
c. 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 8
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

10 a. Whatis an equivalent pipe? Derive an expleﬁswn for diameter of an equivalent pipe.

(08 Marks)
b. Explain phenomenon of water hammer in plpes. (04 Marks)

c. 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 closmg the valve. Find the pressure rise in the pipe assuming it
to be elastic W1th E = 206 GN/ni and Poisson’s ration = 0.25. The bulk modulus of water,
K = 206 GN/m”. Thickness of pipe wall is 5 mm. (08 Marks)

* F Kk k ok
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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
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Building Materials and Construction

Time: 3 hrs. s Max. Marks: 100

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

_ Module-1
What are the factors that cause: cletfenoratlon of stones and explain the methods commonly
adopted to preserve the stones. (08 Marks)
Briefly explain the various: f éld and laboratory tests conducted on bricks to find its
suitability for constmcuem % (08 Marks)
What are the advantagesfgf cement concrete blocks? (04 Marks)
OR
Lists the tests canducted on fine aggregates and explain any one of them in dctail. (08 Marks)
Explain impact : and abrasion tests conducted.on coarse aggregates. (08 Marks)
What are th@characbenstlcs of good timber used for construction? (04 Marks)
Module-2
What-*‘-am the functions of a fo undation? Mention the ‘situations during which pile
foundations are adopted. (08 Marks)
Write a note on: P,
i) Spread footing  ii) Strap footing (08 Marks)
Write the advantages of'cayity walls. g o (04 Marks)
O, o
Sketch the elevation of a brick wall built in i) English bond  ii) Flemish bond.
Compare the mesits and demerits of Eﬁglish bond and Flemish bond. (08 Marks)
Write a note on classification of stone masonry (08 Marks)
Write a nete on partitions walls. (04 Marks)
e (9, "Module-3 X
Draw a neat sketch of an arcwh and explain the technical terms used. (08 Marks)
Explam 1) Chejja 11)“t3anopy 1i1) Baicony 1v) Lintel. (08 Marks)
. «Write anote on stablhty ofarch. A (04 Marks)
OR
List the types of ﬂ’normg and explam the method of laying of cement concrete flooring in
detail. {9 (08 Marks)
List the clas@xﬁcatlon of pitched roof. Wlth 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
With the help of a neat sketch explain
1) Paneled door i1) €ollapsible door. (08 Marks)
Write anoteon «° °
i) Bay window - ii) Steel window (08 Marks)
What are the gpidélines to be followed while locating doors and windows? (04 Marks)
1of2 -
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OR
8 a. Write anote on

1) Shoring i) Underpinning. (08 Marks)
b. 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)

c. With the help of a neat sketch explain _
1) Tread and Riser 11) Flight and Landing. % (04 Marks)

Module-5

9 a. Whatare the objectives of plastering? Explain the defects in plastering. (10 Marks)
b. Briefly explain the methods of damp proofing. (10 Marks)

OR
10 a. Explain the method of laying stucco plastering and lathe plastering. (10 Marks)
b. Explain the constituents of a paint and explain the procedure of painting on new wood
works. (10 Marks)

EE I O S
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50, will be treated as malpractice.

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

USN 18CV35
Third Semester B.E. Degree Exaﬂzﬁiﬁation, Jan./Feb. 2021
Basic Syi‘ﬁef}ing _
Time: 3 hrs. ' Max. Marks: 100

Note: Answer any FIVE full questwn&, cﬁvosmg ONE full questwn from each module.

o ®

MQ&M
Define surveying. Discuss;the cl‘aqs1ﬁcation of surveying. (10 Marks)
What is ranging? Explam th&!indirect method for rangm g with neat sketch. (08 Marks)
What is well condltlone%t;nangle’? Y (02 Marks)
o B OR .
Write short notes on’optical square and pnsm Square (06 Marks)

A big pond;obsﬁucts 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 lefihand side and Right hand side respectively. So that
point @f Teand R were in stralght line. Find length P’I Take PQ 150m, PR = 230m,
QT = ?&m RT = 100m. ‘. (08 Marks)
Explain briefly chains on sloppmg ground by steppmg method (06 Marks)

'*%- Module-2
Differentiate between : -+
1) True meridian and magnenc meridian 11) Dlp and declmatlon 1ii) Agonic and isogonic
lines. (06 Marks)
The following beahngs were observed wlth compass. Calculate the interior angles and draw
rough diagram.

"4+ [Lme | AB WBC | CDJ_ DE | FA
Ay, 3 Bearing 60°30' 122°0' 6°9"' 205°30" | 300°
{ (08 Marks)
What is local attraction? How:i is detected and eliminated? Also give the reason for it.

& : \ (06 Marks)
What is traversing?" What are the different types of traversing? (04 Marks)
What is closing error? Explain the BOWdItCh rule of graphical adjustment with sketch.

(08 Marks)

P

é observed length and bearings of the lines of a closed traverse ABCDEA.
The length and bearing ofhne EA emitted, calculate it.

Llne Length (m) | Bearings
AB 204 87°30'
BC 226 20°20'
CD 187 280°0"
DE 192 210°30’
EA (i ?
(08 Marks)
1of2
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Module-3
5 a. Explain the following terms. i) Elevation ii) Benchmark iii) Datum iv) Mean sea level.
(04 Marks)
b. What do you understand by balancing of sight? With figure explain how the errors are
eliminated. (06 Marks)

C. 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
1 4.000 : X X
2 X 195.935
3 2.150 973995 | X x
! 2415 195240 | BM
5 : 1.665 X
6 P X 200.770
7 /13610 X [ X X
8 1.715 196.985
(10 Marks)
: OR
6 a. Write short notes on : i) Curvature and Refraction error ii ) Boromeiric leveling and fly
leveling iii) Collimation error and hypsometry. (06 Marks)
b. Describe the'procedure for reciprocal leveling with neat sketch. (06 Marks)

c. The following observations were taken in reciprocal leveling. Determine the R.L of B if that
of A is: 100 150m. Also calculate thc collimation error if AB = 1000m.

Staff reading
Inst. Station AL 5
A 1.625 | 2.545
B 0.725 | 1.405 (08 Marks)
. Module-4
7 a. Describe briefly radiation method and intersection method of plane tabling. (10 Marks)
b. Define two point problem. Explam the graphical method of solution of two point problem
with figure. (10 Marks)
: i OR
8 a. Write shorthotes on :1) Orientation of plane table ii) Triangle of error iii) Alidade. (06 Marks)
b. Discuss the temporary adjustments of plane table. (06 Marks)
c. What are the advantages and disadvantages of plane table? (08 Marks)
A% Module-5

9 a What is contour? What are the uses of contour lines? (08 Marks)
b. A road embankmqnt.ts 11m 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

earthwork by trapezoidal and primordial rule.

Dist. 0 80 160 240 320
RL . | 120.8 | 1225 1234 | 1238 124.5 (12 Marks)
& OR

10 a. Define the following terms : i) Contour interval ii) Interpolation of contour iii) Horizontal
equivalent v) Contour gradient. (04 Marks)
b. What is planimeter? Explain the polar planimeter along with essential parts. (12 Marks)

c. Determine the area of plan from following data. Needle point out side plan. Zero of dial
passed index mark once in clockwise direction : Initial reading = 8.364
Final readmg 4,234, (04 Marks)

. L S 3 2 0[-‘2 F % %
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50, will be treated as malpractice.

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

USN

18CV36

Third Semester B.E. Degree Examination, Jan./Feb. 2021
Engineering Geology

Time: 3 hrs. a Max. Marks: 100

Note: Answer any FIVE full questions, c‘l:abaﬁing ONE full question from each module.

P

g

o P

Module-1 r
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 its composition.” - (08 Marks)
Explain the role of Geology in the field of Civil Engineering. (08 Marks)
OR
What is Mineral? Descrlbe the following Physical properties of a Mineral.
i) FORM. . ii) Hardness iii). Fracture. (06 Marks)
Explain the prtmary structures in Sedimentary rocks, with neat sketches. (08 Marks)
Write a/ note on Soil profile. p (06 Marks)
o  Module-2 .
What are Folds? How are they caused? Discuss the various types of folds in rock and
influences on Civil Engineering. ' (15 Marks)
What is Normal Fault?.Add a note on Horst and Graben, with neat sketches. (05 Marks)
What is Weathermg‘? Describe Physical and Mechanical weathering. (10 Marks)
Explain Railway ballast with examples ----- (05 Marks)
Write notes on causes of Landslides. (05 Marks)
£ ' Module-3
What is an Out Crop? Describe the terms strike and DIP, with a neat sketch. (08 Marks)
Explain Floods, causes and its control. (06 Marks)
..\__'Wrtlte a note on Tunneling through the fo ld axis of an Antidine. (06 Marks)
\."Q. a3 . OR
Briefly expl@i-q_‘__Eéc%geneous and Endogeneous geological events. (06 Marks)
Describe the different drainage patterns of a River basin, with neat sketches. (08 Marks)
Briefly explain Extrusive and Intrusive forms of Igneous rocks. (06 Marks)
- Module-4
Explain the Electrical resistivity method for exploration of ground water. (08 Marks)
Explain how the quality of ground water can be determined by SAR , RSC , GTH. (04 Marks)
Explain how Artificial recharge of ground water can be made. (08 Marks)
OR
Describe thh a neat diagram, Vertical distribution of Ground water. (10 Marks)
Write abnef note on Land forms. (10 Marks)
e 1of2
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Module-5
9 a. What is an Earth Quake? Describe the Tectonic causes of Earthquake and its effects.
(08 Marks)
. Explain Aquifer and its types. (06 Marks)
c. Write a note on Specific Yield and Specific Retention. (06 Marks)
10 a. What is Remote Sensing? Write its application in Civil Engineering. (08 Marks)
b. What is GIS? Name the different components of GIS. (06 Marks)

c. Write an application on Global Positioning System (GPS) in'Civil Engineering. (06 Marks)

b

20f2

.KLS Vishwanathrao Deshpande Institute of Technology, Haliyal



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 each module.
§ Module-1
?-é‘ 1 a. Define: (1) Young’s modulus (i1) Bulk modulus (i11) Poisson’s ratio. Derive a relationship
= between them. (10 Marks)
o b. Two solid cylindrical rods are connected and loaded as shown in Fig.Q1(b). Determine:
§ (i) Total deformation (ii) Deformation at point B. Es =200 GPa, E, = 100 GPa.
o T5mw
= ! by sommb %
- / {cO KN
: | e e [
/| i
0 —— " S
Fig.Q1(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 rigidly connected to each other. The length of the bar 1s
0.7 m. If the temperature is raised by 80°C. Determine the stress in each metal and the
change i length.

Es=200 GPa, as=12x 10%°C;  Ew= 100 GPa, otew = 17 x 107/°C (12 Marks)

b. Derive an expression for extension of the bar due to its self weight only having area ‘A’ and

length L suspended from its top. (04 Marks)

¢. 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
(1) Maximum shear stresses and their planes

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

Y120 N lwawm ™

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

Fig.Q3(a) (12 Marks)

b. Derive an expressions for volumetric strain in case of a thin cylindrical shell of diameter ‘d’

subjected to internal pressure ‘p’. (05 Marks)

€. Define: (i) Principal stresses (11) Principal plancs (03 Marks)
1of3
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OR
4 a. A cylindrical shell is 3m long Im internal diameter and is subjected to an internal pressure
of 1 N/mm” If thickness of the shell is 12mm, find the circumferential stress and
longitudinal stress. Also find maximum shear stress and the changes in the dimensions of the
shell. Take E = 200 kN/mm” and p1 = 0.3. (10 Marks)
b. A thick metallic cylindrical shell of 150 mm, internal diameter is required to withstand an
internal pressure of 8 MPa. Find the necessary thickness of cylinder, if permissible stress of

the section 1s 20 MPa. (10 Marks)
Module-3
5 a. Derive relation between shear force, bending moment and load. (06 Marks)
b. Calculate SF and BM at salient points and draw SFD and BMD for the beam shown in
Fig.Q5(b).
100
ok 1)
.40, T
: )
n \ b
o e , Aw ]
1 T
Fig.Q5(b) (14 Marks)
OR
6 a. Define: (1) Bending moment (11) Shear force (04 Marks)
b. Draw SFD and BMD for beam shown in Fig.Q6(b).
- 20eN-M
6 N B
_1!_ D. ‘Sm ,{__ = Q‘ . ‘SM e S )
i
Fig.Q6(b) (06 Marks)
¢. Draw SFD and BMD for simply supported beam of length L with point load ‘P’ placed at a
distance ‘a’ from right support and ‘b’ from left support. (10 Marks)
Module-4

7 a. Define: (1) Torsional strength  (11) Torsional stiffness  (iii) Torsional rigidity (06 Marks)
b. A shaft transmits 300 KW power at 120 rpm. Determine:
(1)  The necessary diameter of solid circular shaft.
(i) The necessary outer diameter of hollow circular section such that the inner diameter
being 2/3 of the outer diameter. Take allowable shear stress as 70 N/mm?® (14 Marks)

OR
8 Write short notes on any four:
Maximum principal stress theory
Maximum shear stress theory
Maximum principal strain theory
Maximum strain energy theory
Maximum shear strain encrgy theory (20 Marks)

oo o
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Module-5
9 a. Show that for a rectangular cross section maximum shear stress is 1.5 times average shear
stress. (06 Marks)
b. A simply supported beam of span 6 m has a cross section as shown in Fig.Q9(b). It carries 2
point loads each of 30 kN at a distance of 2m from each 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.

+— LoowMw ——
] SO wmw
“F?—' i3 BOMAW
Fig.Q9(b) (14 Marks)
OR
10 a. Derive an expression for Euler’s buckling load for long column with one end fixed and other
end free. (08 Marks)

b. The cross section of a column is a hollow rectangular section with its external dimensions
200 mm x 150 mm. The internal dimension are 150 x 100 mm. The column is 5Sm long and
fixed at both ends. If E = 120 GPa, calculate the critical load using Euler’s formula.
Compare the above load with the value obtained from Rankine’s formula. The permissible
compressive stress is 500 N/mm’. The Rankine’s constant is 1/6000. (12 Marks)

# ok ok ok ok
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3 hrs.

e, Max. Marks-

choosing ONE full guessi arks: 160
O question fy
Chuly ﬁ‘0m each module,

Defin i i S0
] es tI::: if];(_)ll(()}wmg ﬂuxc!'propertie&,\-_xé\lso mention their ynj
pecitic Gravity i) Viseosity i) Mass Densit;mt&

Ny

-v.\\iv) Specific Volume.

Define capillarit
y and derive-expressions f; i W o
b orc » « (06 Mark
A differential manometer g cofinected at ¢ apillary riséuyd capillary fall. (06 Mark:;

Fig.Q.1(c). The pine A AR, ted at the two points A and B of twe )
liquid o(f)specieﬁg o <COatains a liquid of specific'gravity of 1.5, whe o ot
respectively, Find ia\?ﬁ% OF 0.9. The pressures at 4 and B are ikgﬁ’cmgg d 1C§Etams :
: .;f'i';;*-%'" rierence 1s mercury level in'the differential manometern (.08 fflﬁcl:n

. arks)

& 5’5 ’GT '?:M-
Y eyl

A8
P, e OR b
With neat sketch, explaifi‘Bourdon tube pressure gauge. (06 Marks)
State and prove hydrostatic law of pressure. . (06 Marks)
The dynamic viscosity of an oil used™for lubrication between a shaft and sleeve is

9.6N.secfn}2 . };j;%%aﬁ is of diameter 0:4m and rotates at190rpm. Calculate the power lost
in the bearmgj_;_)for a sleeve length oﬂgﬂmm The thickness of the oil film is 1.Smm.

P Ay L (08 Marks)
ANy ~u,  Module-2 v
Defirié*total pressure and centee of pressure. Also derive expressions for total pressure and
centte of pressure for axglﬁagé?surface submerged vertically in a liquid. (08 Marks)
istinguish between: * 2 A
(_.1__3#" " Laminar Flop&;};@ turbulent flow <.
1)) Uniform flow and non uniform flow
(06 Marks)

i) Steady flow'and unsteady flowe,
Determine the'total pressure and\centre of pressure on an isosceles triangular plate of base
4m and altitude 4m when it is immersed vertically in an oil of specific gravity 0.9. The base

of the plate coincides with the free surface of oil. (06 Marks)
&) OR
Derive the three dimenSignal continuity equation in the Cartesian coordinates. (06 Marks)

The velocity vector n a fluid flow is given as V = 4x’i — 10x%yj + 2tk. Find the velocity and
acceleration of a flaid particle at (2, 1, 3) at time t =1. (08 Marks)
Determine thefwﬁéﬁﬁjs-%ressure on a circular plate of diameter |.5m which is placed vertically
in water in such '@ 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)
N 1 of 2
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M&; i examples for each.
flow and forced vortex flow. Also mentlor.,-.’-:%‘? P (04 Marks)
- A P ion from
 Define free vorteX _ & o liP St
e tion of motion along a stream lmefuﬁd &‘G;BE?S“ ¥
b. Derive Eulert_s quflslo ention the assumptions made 11de
Euler’s equation.

0 Vel i i T Tl[ll water, ﬂow'mg 'm
]S enturimeter .lS :lnserT.Ed on a etg.l(;?ﬂ plpe car y g i
A 3 cm A cm V

n y o

098 (06 Marks)
reading of 20cm. Find the discharge. Take Cd:’fo%
OR turimeter (06 Marks)
' i ischarge throgigh a venturimeier. . oo 1 o olain how pilot
SR e)'{presisr:(s)t[:ufrcr’lregizcthatgworks"‘dn%he Bernoullie’s prmcif)%.- Also expla P
b. List the various ) __

i l Cit. gf ﬂow (s ey & . . .
C. mm " s sy

SV ; BT T ltant force on
- N itude and direction of the resu
axis of the pipe turns through R find kixe P g

(08 Marks)
the bend. n . &
5 Module-4 %)
s Give a detailed note otclassification of orifices mouth pieces. (

=0 o

ion for di Borda’s mouth piece running free. (06 Marks)
i expression for discharge through a B
c E)Ne;tl:f ngspovcr a rectangular weir 1m wide at a depth of 150mm and afterwards passes

theough & triangular right angled weir. Taknﬁ’g’ Cq for the rectangular weir and triangular weir
as 0.62 and 0.59 respectively. Find the depth over triangular weir. (08 Marks)

n expression for discharge through a
(10 Marks)
ydraulic coefficients.

3 Ny . (06 Marks)
A jet of water, issuing from a sharp edged vertical orifice under a constant head of 10cm at a

certain point, has the horizontal and vertical coordinates mgf;_agui"éd from the vena-contracta
» ¥ . . o il »
as 20cm and 10.5cm respectively. Fm_cl th ° walue of Cy and@lgg? value of C, if C4=0.6.

i )
7

Y (04 Marks)

triangular notch. P ' p .:\"
b. Define hydraulic coefficients. Also mention tht?__;gene}'al values of h

P ““Module-5
9 a. Give abrie

brief note on loss of energy in pipes. Alsq:_-‘deﬁve Darcy’s Weisbach equation for loss
of energy due to friction. = ' 2 h

P (10 Marks)
b. Give a brief note on watersharmer in pipes. ~ # (04 Marks)
Three pipes of lengths 800m, 500m and 400m and diameters S00mm, 400mm and 300mm

“ respectively are copnected in series. Thﬁs_@;_;]}'iiies are to be replaced by a single pipe of length
1700m. Find the diameter of the single pipe.

£

(06 Marks)
10 a. Derive anexpression for the loss'of head due to sudden enlargement of pipe section.
b.

.(08 Marks)
The water is flowing witha.velocity of 1.5m/s in a pipe of length 2500m and of diameter

500mm. At the end of the pipe, a valve is provided. Find the rise in pressure if the valve is
closed in 25 seconds. Take the value of C = 1460m/s.

(06 Marks)
An oil of specific_gravity 0.7 is flowing through a pipe of diameter 300mm at the rate of

500//s. Find thehead lost due to friction and power required to maintain the flow for a length
of 1000m. Take-y = 0.29 stokes.

(06 Marks)
* % K K ¥

20f2
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5 a. What“is meant by bal

Anaverse.

bda—;%l"ﬁ closed traverse{Al '

length and bearingBEHHE line EA. p

USN 17CV34
Third Semester B.E. Degree Examjﬁ%ﬂibn, Jan./Feb. 2021
Basic Su we‘%ﬂg
e » &
Time: 3 hrs. ¢ ; %Max Marks: 100
Note: Answer any FIVE full questions, ﬁhooﬁ’fitg ONE full question fmm each module.

s f‘“ﬁMoﬂule-l

3 1 a. Explain classification of Surveyifig,in‘detail. (10 Marks)

& b. } 1 (06 Marks)

£ . (04 Marks)

3 g

5 "‘“%__ 7 OR
g = 2 a. Discuss accesson%rcq d for horizontal measurements in detail. (10 Marks)
§§ b. To measure a basé\lifig, a steel tape 30m long staﬁdardlzed at 15°C with a pull of 100N was
< 2 used. Find the c%ﬁr%é‘ﬁon per tape length 1f<thg“temperature at the time of measurement was
B 20°C and thetpull €xerted was 160 N. If the.length of 250m is measured on a slope of | in 4,
L find the héfizontal length. Take E = 2.1x10° Nimm’ ; o = 11.2x10 %°C and cross-sectional
g < area oft’” = 0 08 cm”. ) (10 Marks)
oo @% eg‘ \3
£8 “=inodule-2
BE 3 a. Define Local attraction? How itdefected? Explain g'} P (06 Marks)
E g b. Distinguish between Prls@@p@compass and Suryeyor’s compass. (04 Marks)
28 ¢. Determine the bearmgm%}sn es of regular pentageh of sides Sm, me bearmg of the first
5 & line AB is 80°. R (10 Marks)
ER ¢ ey’
2 E ) '
z § 4 a Explain the terfiporary adjustment olggghsx’t theodolite in detiR. (10 Marks)
va b. Discus the methods of Repetition wrmteratlon for meésurmg horizontal angle in detail
E E with neagg @tch :&%\% N (10 Marks)
2 8 g,:;;-}&
Eg f‘m ﬁ’ Module-3

g

g

=

s

&

]

=

2

g

o

:

8

3

% Line £} Length (m) | Bearing
g A 204 87° 30’
3 226 20° 20’
= 187 280° 0’
v 192 210°3'
p ? ?

2 (10 Marks)
g L)

S OR

g

6 a. Derive the dlstﬁe and elevation formulae for stadia tachometry, when the staff is held
vertical and th€ line of sight being inclined upwards and downwards with neat sketch.
\ (10 Marks)

| of2
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b. A tacheometer, fitted with an anallactic lens and haw gsthe multiplying constant 100, was
setup at station C to determine the gradient betwce}:btWO points A and B and the following
observations were taken, keeping the staff verti¢al. <~

Staff at Vertical angle Stadia readings”
A +4° 20" 0" 1.300, 1.610,:1.920
B +0° 10" 40" 1.100, 19410, 1.720
c\%} # (10 Marks)
-f% M lodule-4 "'{_NEE

7 a. The following readings were. “observed successively withha levelling instrument. The
instrument was shifted after §lh aﬁd 11" readings.
0.585, 1.010, 1.735/4,3. 295, 3.775, O. 350,—-:\,|1 300 1,193, 2575, 337,

3895, 1.735, 0.635¢ nﬁ 1.605m. A
Draw up a page of tevel book and determine the RL of various points if RL of first point is
136.440m. Use RIS&» and Fall method. (10 Marks)
b. Enumerate the efrors‘in leveling in detail. P : (10 Marks)
A OR
8 a. Derive ali\eciuzitlon to determine the différence in elevation of the instrument station and top
ofa Chrmney using Double plane meﬂ"lbd ALY (10 Marks)

b. The following observations werémade on a hill top to éertam its elevation. The height of
the target F was 5m. The instrument stations were L@0m:apart and were in line with F.

Instrument Station“}, Staff reading on BM | Yel‘flcal angle | <.Remarks
01 \% 2550 Y} 18°6' 4. 'RLof BM
02 j . 28°42' | =345.580 m
7 (10 Marks)

P,

9 a. A railway embankment of formatiof.width 10m is to be built with side slope of 1 vertical to
2 horizontal. The ground is horlzonta‘l“"”n the dlrectlo;x‘ﬁw“erse to the centre line. Length of
embankment is 150m. The (centr@’hmght of embfmk%ent at 25m intervals are as given

below: = P4
1.8; 3.3, 3.6, 42 29 26, 2.2m
Caleulate the volume ofeai‘th filling. A9 (10 Marks)
b.. :"-Ex‘plam the method of computatlon of volugxc by the

(1) Trapezoidal rule. o (i) Pnsmmdalmle (10 Marks)

Explain characterlst:cs of contours: Wath neat sketches. (10 Marks)

10 a.
b. Discuss the uses of contour maps for various Civil engineering works with sketches.
& (10 Marks)
* o ok ok ok
2 0f2
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Fourth Semester B.E. Degree Exammﬁ ,ff')\li;-,. Jan./Feb.2021
Analysis of Determinate Structures

Time: 3 hrs. S Max. Marks: 100

Note: 1. Answer any FIVE full questions, citgasmg ONE full question from each module.
2. Assume any missing data, if any Lad

%] odule-l 9
1 a. Explain different forms of struetutes with examples. N (04 Marks)
b. Distinguish between deterntin: inate and indeterminate structures with examples. (04 Marks)

¢. Find the forces in all the members of the truss showu in Flg QI (c) and tabulate it.(12 Marks)

0, will be treated as malpractice.

=5

(ot
. S 7 Gm 20k
'%: b 4 5." . .:‘::I%;:y
) Y FigQl© L4
2 a. List the assumptions made m the analysis of pifi jo;nted plane truss:. . (04 Marks)
b. Determine the static arnd. k:nematlc mdetermmanégy for the structures shown in Fig. Q2 (b).
_ (06 Marks)
b |
e
D) -@' Q)
@ Fig..Q2 (b)
c. ind the forces in the n e;'nibers DE, DF and%%F of the truss shown in Fig. Q2 (c) by method
P - (10 Marks)

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

y"’f Y
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Module-2
3 a. Derive the differential equation of deflection curve for"= 16 (06 Marks)
b. State conjugate beam theorems. ' (04 Marks)
c. Find deflection at ‘C” and slope at A and B for the, beam shown in Fig. Q3 (c) using moment
area method. > (10 Marks)
SOkH
f -
79 ly'm@c. o
& Fig. Q3 ()
OR
4 a. State and prove moment aréa ?;heorems (06 Marks)
b. Find deflection at end oftlxe« ‘Cantilever beam of spany; L’ carrying udl of w/m runover entire
span. Take EI constant\usmg conjugate beam method, (04 Marks)
c. Find deflection at tﬁe Joad points C and D° ‘for: the s1m]giy supported beam shown in
Fig. Q4 (¢) usmg Ma(:ulay s method. Take EI =212000 kN-m (10 Marks)
By i}ﬂlﬂhl l 50ky
N %m & am b 5
: _.:\_?. :\ / Flg. Q4 (C) {:\’ o
" Module-3 .
§ a. Stateand prove in Castigliano’s theorem — 1. (06 Marks)
b. State the principle of wrtua]» orces. : g, (04 Marks)
c. Determine the deﬂectlon at ‘C’ of the b@am shown in Flg Q5 (c) using strain energy
method. . # (10 Marks)
Ry, _ iokulw L‘Ukﬂ
i e e % AL B
B 'W\ D
IV
‘ Fig. QS),__{@_I N
OR. ~
6 a. __Derwe the expression for the strain energy’%stored in a beam due to flexure. (06 Marks)
b. ' Distinguish betweefy strain energy and complimentary energy. (04 Marks)

c. Determine the horizontal deflection at “C’ of the truss loaded as shown in Fig. Q6 (c) using
unit load method All the members have same cross sectional area of 1500 mm? and

E= ZOOGP@\ \ Yy P (10 Marks)

—l‘ k o)
i . am

AT, : ql’ E: . §M
&) R T
) Fig. Q6 (c)

20f3
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Module-4 75
7 a. A three hinged parabolic area has a span of 24 m andwaegg%htral rise of 4 m. It carries
concentrated loads of 75 kN at 18 m from the left supgoﬁt@hd udl of 45 kN/m over the left
half of the portion. Determine the moment, normal thr styaﬁd radial shear at a distance 6 m
from the left support. % (12 Marks)
b. A cable used to support two loads of 40 kN aﬁ&ﬁ@ kN across a span of 60 m. The cable
length is 62 m. The loads acting at 20 m from, left and right support. Find the tension in
various segments of the cable shown in FI% Q‘?ﬁﬁ)) (08 Marks)

—A o

hv.—- Lo

span. Calculate (i) re: s at supports (u) Ma |n‘iumten51on in cable. (08 Marks)

b. A three hinged paﬂgb@h arch of span 50 m has its supports at depth 4m and 16 m below

crown shown m n;g*; Q8 (b). Determine reacﬁons at the supports and bending moments

under the Ioads"!also draw BMD. f % . (12 Marks)
g\ & 2 N F !

9 a. Draw ILD for SF and: BM at a section ?xs;,n T‘ﬁmm left support for a S.S beam of span 12 m.
Calculate maxnm@iﬁ SF and BM at thls sectlon due to erh%g load 5 m long and 2 kN/m
intensity £ (08 Marks)

b. A series of whe%loads Crosses 0\4&7"4& glrder of span 15 m fmm left to right with 40 kN load
leading as.s héwn in Fig. Q9 (b,) Det@rmme mammum BM and SF at a section 4 m from left

support:=s ; B (12 Marks)
‘@‘:5 ZO‘CNA*G EN GOk SOKN - hoky
¢ [ fow
S A 0% Fig. Q9 ()
10 a. Draw influence iﬁdlagram for shear force at any section from first principles. (04 Marks)
b. What is infl eﬁ line and state theﬁgﬂportance of influence lines? (04 Marks)

c. A train ofafive"wheel loads crosses a simply supported beam of span 30 m as shown in
Fig. Q10 (o). Calculate maximum positive and negative SF at midspan and absolute

maximum BM anywher§_{£3§qe span. (12 Marks)
S0 10k 200k 270kW 180k
5 {30k
a}.‘rw‘;’\'\.’- I ] )
X :j%i‘y ?:“M 2w ) AN A
P Fig. Q10 (c)
Q,g % % % k %
AR
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Fourth Semester B.E. Degree Examlnytlon, Jan./Feb. 2021
Applied Hydé‘%ullcs
Time: 3 hrs. § N ’Max Marks: 100

3 Note: Answer any FIVE full quesrtom?%?&fosmg ONE full quesl;on fmm each module.

é “‘Module-1 A

E 1 a. Define dimensional homogen{‘gléw Give two examples. (04 Marks)

E b. Explain how repeating \car@b"les are selected for dlmensmnal analysis in n-theorem. Also

g state nt-theorem. s 4 A (06 Marks)
o E c. The frictional torque T:;Ts\f»a disc of diameter D rotax?ﬁ%g at a speed N in a fluid of viscosity p
%;: and density p in aﬁmulent flow is given by L 4
N e
o L)
J_:.uT i ;i\pd{ DZNP} el 3
= oo
= é Prove I?%?ﬁﬁuckmghmn s m - theorent’ (10 Marks)
B o f—% y
25 A
ég : S Deﬁne (i) Metacentric height (ll) Buoyancy (iii) ototype  (iv) Similitude. (08 Marks)
g 2 b. What do you understand&y%roude model law? Mer(@ nits apphcat10q§ Denve any 5 scale
= % ratios for physical quangw e%ggased on Froude md&eﬁaw b ‘;& . (12 Marks)
E g_ @{‘
é E Py Module%
$E 3 a. Derive Chezy’s eqtiation for flow througgﬁ ‘an open channel %rmg out relation between
S 5 N and C. ysész... ) (10 Marks)
g5 b. A trapezoidal c el has to carry m /minute of water is dc51gned to have a minimum
=& cross section. Find the bottom w1dﬂ1%d depth of the(bed slope is 1 in 1200, the side slopes
E £ at 45° m@ezy S coeﬁ'lmentgs 5%; A ) (10 Marks)
i i (Y e
£ g ig v OR »
§§ 4 a. What is specific encrgyff Define and draw s@uf ¢ energy curve and also derive expressions
z S %?%Eritlcal depth and.critical velocity. (10 Marks)
§ 2 b““Fhe discharge of wa 'r\-gthrough a rectangz{%% channel of width 6m is 18 m*/sec when depth
8= of flow of water 1?&2% Calculate @
2 Eu (i) Specific energy “of the flowing
k| E (ii) Criti0= and critical veia%}%
€5 (iii) Value ofinimum specific gnergy
é E (iv) State whether the ﬂovgg is:subcritical or supercritical. (10 Marks)
=0 Module-3
2 5 a. Explain the term hydraalic jump with a neat sketch. Derive an expression for loss of energy
£ due to hydraulic jum (10 Marks)
g b. A sluice gate d;soh ges water into a horizontal rectangular channel with a velocity of 6 m/s
E and depth of flow'is 0.4m. The width of the channel is 8m. Determine whether a hydraulic

jump will ¢ and if so, find its height and loss of energy per kg of water. Also find power

raulic jump. (10 Marks)

1 of 2
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OR
With a neat sketch, explain what is back water ¢
length of backwater curve. '

“and afflux. Derive an expression for

(10 Marks)
tang lar channel of width 15m having depth
) m’/sec. Bed of chann@@ha\/ing a slope of

1 in 4000. Take Chezy’s C = 50. (10 Marks)

T

Pof velocity triangles. & (10 Marks)

35 m/s impinges onaa@gges of vanes moving with a

an angle of 30° to direction of motion of vanes when
i,

ilét and outlet é"‘§ Y

s so that water enters and‘leaves without shock.

With a neat sketch explain the
A jet of water having a vel
velocity of 20 m/s. The jet
entering and leaves at 127
(i) Draw velocity A gt

(10 Marks)

b
i T‘!ayout of a hydroelectric plant and explain various heads. (10 Marks)

ym ; Overall efficiency = 86% ;
eel diameter (ii) No. of Jets.

(10 Marks)
Define Draft Tube. Expf?' the draft tube the@gf}wnh a sketch. (10 Marks)
Draw Kaplan turbine and label the parts legibly Give the worl proportions. (10 Marks)
v e 4 &
%f X ﬁﬁ\%" M
With the help of a neat sketch, expl in parts of a centrifugal pump. (07 Marks)

The diamgg_t_gr 6f an impeller of a centrifugal pump atwiglet and outlet are 30cm and 60 cm
respectively, The velocity of ?v@t outlet is 2.0 m the vanes are set back at an angle

of 45%at, the outlet. Detery he minimum s g speed of the pump of manometer
n is 70%. ﬁ_\%‘ ) (08 Marks)
a short note on mﬂl@age pumps. (05 Marks)

4

e
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USN 17CV45
Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Basic Geotechnical Engineering
Time: 3 hrs. Max Marks: 100
E Note: 1. Answer any FIVE full questions, cktiosmg ONE full quesrwrt from each module.
g 2. Missing data if any, may be sustab!y assumed.
{=9
B . ¢ Module-1 g, ;
% 1 a. Sketch the phase diagram fg@a%ﬂ and indicate the volutnes and weights of the phases on it.
s Define : Void ratio , Degree of saturation and Water content. (10 Marks)
% b. What is the purpose Of soil, »(:laSSIﬁcation‘? Describe aﬁy three methods of field identification
2= of soils. s s (10 Marks)
e
= 5 g OR
fg'f’ o 2 a. Describe the Eab@ratory method of determimng the plastic limit and shrinkage limit of a soil.
39 (10 Marks)
E gb b. A soil Samp&% with specific gravity Of solids 2.70 has a mass specific gravity of 1.84.
258 Assuming, the soil to the perfectly dry, determine the vo id ratio (05 Marks)
§E g. Desqnbe the processes of soil formation. Ry (05 Marks)
g g Sy B
Py #  Module-2 .
58 3 a. Define ‘Structure of a '~‘,01I’ Wlth neat sketches; dcscribe the different types of structures of
£ ;E soil. i (10 Marks)
oy b. With a neat sketch, explam the electrical dlfﬁlSe double layer theory (10 Marks)
£ A OR
%“g 4 a. Discuss on the factors that mﬂuenge the compaction of soils. Indicate their influence with
2= illustrative sketches of compaction’ &urves (10 Marks)
% & b. Write a n6te on ‘Proctor’s Needle’ and its use in ﬁeia ¢ompaction control. (04 Marks)
8 g C. DISCLLSS the”dlfferent compa,ct‘ing ‘gquipments used for compacting the soil in field. (06 Marks)
=i 5
§ E ¢ B NS Module—3
‘g E 5 a &-L1§t and explain the Yanous factors that affect the permeability of a soil. (10 Marks)
=g bi The discharge of water collected from a constant head permeameter in 15 minutes is 500m€.
§° & The internal dlameter of permeameter 4s Scm and the measured difference in head between
o two gauging points 15cm vertlcally apart is 40cm. Calculate the co-efficient of permeability.
5 5 If the dry weigt "t of the 15cm Jong ‘sample is 4.86N and the specific gravity of the solid is
5 %“ 2.65. Calculﬁ.te the seepage Velomty (10 Marks)
@ ARy OR
2 6 a. Define Darcy’s Law. Derive the Laplace equation for seepage flow. (10 Marks)
g b. A deposit of cohesionless soil with a permeability of 10 m/s has a depth of 6m with an
g impervious rockbélow. A sheet pile wall is driven into this deposit to a depth of 3m. The
8 wall extends ab(we the surface of the soil by 3m and 3m depth of water acts on one side and
water level on the other side is 6.5m above the impervious rock. Sketch the flow net and
detcrmme the seepage quantity per meter length of the wall. (05 Marks)
c. Whatis a Flow net? What are its characteristics and uses? (05 Marks)
S, 1 of2
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Module-4
7 a. Explain the method of determination of coefficient of consolidation by Logarithmic time
method. (07 Marks)
b. With a neat sketch, explain Casagrande method of determination of preconsolidation
pressure. h (07 Marks)

c. In a consolidation teat, the void ratio of soil sample decreases from-1.20 to 1.10, when the
pressure increases from 160 kN/rm to 320 kN/m? Determme the coefficient of

consolidation, if K =8 x 107 mm/s. (06 Marks)

OR
8 a. Explain the Mass — Spring Analogy theory of consolidation as applied to saturated clay soils.
(07 Marks)

b. Explain normally consolidated, under consolidation and over consolidated soils. (06 Marks)
c. There is a bed of compressible clay of 4m thickness with pervious sand on top and
impervious rock at the bottom. In a consolidation test on an undisturbed specimen of clay
from this deposit, 90% settlement was reached in 4 hrs. The specimen was 20mm thick.
Estimate the time in years for the building founded over this deposit to reach 90% of its final

settlement. - (07 Marks)
Module-3

9 a. Enumerate the various laboratory and field tests employed for determining shear strength of

soil. Explain the triaxial compression test. S, (10 Marks)

What do you mean by sensitivity and thixotrophy in soils? (04 Marks)

c. The stresses at failure on failure plane in a cohesienless" soil mass are :
Shear stress = 4kN/m” and Normal stress = 10kN/m’. Determine the resultant stress on the
failure plane, the angle of internal friction of soil and the angle Of inclination of failure plane

to the major principle plane. (06 Marks)
OR
10 a. Explain the types of shear tests based on drainage conditions. (06 Marks)
b. With a neat sketch, explain total and effective stress paths (06 Marks)
c. The results of shear box test are as follows :
Trail no 1 2 3 4

Normal stress, kN/m*| 50 | 100 | 200 | 300
Shear stress kN/m’ 36 80 | 154 | 235
Determine the shear parameters Will the failure occur on the plane within the soil mass,
when shear stress is 154 kN/m” and normal stress is 200kN/m>? (08 Marks)

xRk dk
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Advanced Surveying

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

Module-1
1 a List the different methods of setting out simple circular curves. Explain the angular method
of setting out simple circular curve by Rankines method of deflection angles. (10 Marks)

b. Two tangents intersect at a chainage 1000mt, the deflection angle being 28°. Calculate the
necessary data to setout a simple circular curve of 200mt radius by Rankine’s method of

50, will be treated as malpractice.

deflection angles. Take per interval as 10mt. (10 Marks)

OR
‘ 2 a  What is a transition curve? List the functions and essential requirements of an ideal
transition curve. (06 Marks)

b.  Two straight with a total deflection angle of 72° are to be connected by a compound curve of
two branches of equal length. The Radius of the first branch is 300mt and that of the second
branch is 400mt, chainage at intersection point is 1500mt. Calculate the chainages of tangent
points and that of Point of Compound Curvature (PCC). (08 Marks)

c. Two parallel railway lines are to be connected by a reverse curve of different radii. If the
lines are 10mt apart and maximum distance between tangent points measured parallel to the
straight is 45mt, calculate the Radius of the second branch if that at first branch is 65mt,

calculate the length at both the branches. (06 Marks)
Module-2

3 a. List the various factors, that are to be considered in the selection at site for base line and

stations In triangulation survey. (06 Marks)

Write a note on classification of triangulation system. (06 Marks)

c. From an eccentric station S, 12.25mt to the west of the main station B, the following angles
were measured

|BSC =76°25'32" |csA =54°32'20"
The stations S and C are to the opposite sides at the line AB, calculate the correct angle

ABC, if the lengths AB and BC are 5286.5 and 4932.2m respectively. (08 Marks)
OR
4 a. State and explain laws of weights. (08 Marks)
b. The following are the mean valves observed in the measurement of three angles o, B and v at
one station.

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

o = 76°42'46".2 with weight 4

o+ B =134°36'32".6 with weight 3

B+y=185°3524"8 with weight 2

a+pB+y=262°18'10"4 with weight |

Calculate the most probable value of each angle. (12 Marks)

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

1of2
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Module-3
5 a. Define the following terms:
1) The Celestial sphere
ii)  The azimuth
iil)  The sensible horizon
iv)  The hour angle. (08 Marks)
b. Find the G.M.T corresponding to the following LMT:
1) 9h 10m 12s A.M at a place in longitude 42°36'W
1) 4h32m 10s A.M, at a place in longitude 56°32'E (12 Marks)

OR
6 a. Define the following terms:
1)  Zenmth and Wadir
i1)  The visible horizon
1)  The prime vertical
iv) The hour angle (08 Marks)
b. The standard time meredian in India is 82°30'E. If the standard time at any instant is
20 hours 24 minutes 6 seconds, find the local mean time for two places having longitudes
1) 20°E 1) 20°W. (12 Marks)

Module-4
7 a. Define the following terms:
1) Vertical photograph
1)  Flying height
1)  Perspective projecting
1v)  Exposure station (08 Marks)
b. A vertical photograph was taken at an altitude of 1200 meters above mean sea level.
Determine the scale of the photograph for terrain lying at elevations of 80meters and

300meter if the focal length of the camera is 15¢m. (12 Marks)

OR
8 a. List the reasons for keeping overlap in photographs. (08 Marks)
b. Describe how mosaic differs from a map. (06 Marks)

c. A section line AB appears to be 10.16cm on a photograph for which the focal length is
16ecm. The corresponding line measures 2.54cm on a map which is to a scale 1/50,000. The
terrain has an average elevation of 200m above mean sea level. Calculate the flying altitude

at the aircraft, above mean sea level, when the photograph was taken. (06 Marks)
Module-5
9 a. Define Remote sensing. List the applications in Civil Engineering. (10 Marks)
b. What is GIS? With a neat sketch, explain the components of GIS. (10 Marks)
OR
10 a.  What is GPS? Explain the basic principles of GPS and its application in surveying.

(10 Marks)

b. Explain the working principle of total stations and list the salient features of total station.
(10 Marks)

¥ % %k %k
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Fourth Semester B.E. Degree Examination, Jan./Feb. 2021
Analysis of Determinate Structures

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Determine static and Kinematic in determinacies of the structures shown in Fig Ql(a)

i), i), i),
[

50, will be treated as malpractice.

Al

A
Fig Ql(a) —1) Fig Ql(a) — 1) Fig Ql1(a) —iii) (08 Marks)

b. Determine the forces in the numbered members of the loaded truss shown in Fig Q1(b) using
method of sections.

Akn
ad 3 1 . E_;.ku
2)
A
£m $ S n Gﬁm g T =
% J i)
(2 kn Ckn
Fig Q1(b) (08 Marks)
OR
2 Determine forces in all the members of the truss shown in Fig Q2 using method of joints.

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

(16 Marks)

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

Module-2
3 a. Determine maximum slope and maximum deflection for a simply supported beam subjected
to a uniformly distributed load (throughout its span) using Double Integration method.
(06 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal
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b. Determine maximum slope and maximum deflection for the beam shown in Fig Q3(b) using
Macaulay’s method.

$ 20KN [m

Aﬁ, 2m © 2en ,@B

Fig Q3(b) (10 Marks)

OR
4 a. Obtain expression for maximum slope and maximum deflection for a Cantilever with a
uniformly distributed load throughout its span, using moment-area method. (06 Marks)
b. Using Conjugate beam method determine maximum slope and maximum deflection for the
simply supported beam shown in Fig Q4(b). E =204 x 10° kN/m’ and I = 50 x 10"°m*.

o kN
A i a
A 2m ¢ 400y ﬁ
Fig Q4(b) (10 Marks)
Module-3

5 a. Determine vertical and horizontal deflections of the bent shown in Fig Q5(a), using

Castigliano’s method.
& XN
Q—AL_

4m
£on

A o
Fig Q5(a) (12 Marks)
b. Determine the expression strain energy stored in a member due to flexure, with usual
notations. (04 Marks)

OR

6 Determine the vertical deflection at the free end of the truss shown in Fig Q6, using unit load

method. The cross sectioned areas of members AD and DE are 1500mm?, while those of
other members are 1000mm?. Take E = 200 kN/mm>.
A =)

a5

c
EA Len D 3o &66&""

Fig Q6 (16 Marks)

Module-4
7 a. A three hinged parabolic arch of span 12m and central rise 3m is subjected to a uniformly
distributed load of 30kN/m over its left half portion. Determine vertical reactions and
horizontal thrust at the supports. Also determine Bending moment, Normal Thrust and
Radial Shear at 3m from the left-hand support. (12 Marks)

KLS Vishwanathrao Deshpande Institute of Technology, Haliyal
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b. A suspension cable 140m span and 14m central sag, carries a load of 1kN/m. calculate

maximum and minimum tension in the cable. Find length of the cable. (04 Marks)
OR
8 A three hinged stiffening girder of a suspension bridge, of span 100m is subjected to two

concentrated loads of 10kN each, placed at 20m and 40m respectively from the left end
support. Determine bending moment and shear force at 30m from the left support. Also
determine the maximum and minimum tensions in the supporting cable which has a central
dip of 10m. (16 Marks)

Module-5

9 a. A simply supported beam has a span of 15m. A uniformly distributed load of 40 kN/m of
length S5m passes over the beam from left to right. Using influence line diagram determine
maximum bending movement at a section 6m from the left end. (04 Marks)

b. Four point loads 16, 30, 30 and 20kN have a centre to centre spacing of 2m between
consecutive load and pass over a girder of 30m span from left to right with 20kN load
leading. Calculate maximum bending moment and shear force at 8m from the left end, using
influence line diagrams. (12 Marks)

OR
10 a. A train of concentrated loads shown in Fig Q10(a) move from left to right on a simply
supported girder of span 16m. Determine absolute maximum bending moment developed in

the beam.
20N goj
[!lﬂlﬂ.mllml
') 4ok¥ .
£ s lEm iﬁ
A g
Fig Q10(a) (08 Marks)

b. Determine maximum forces in the members CE, DE and DF of the truss shown in
Fig Q10(b), due to the dead load of 10 kN/m covering the entire span and a moving load of

20kN/m longer than the span passing over the truss. Consider the loads are transmitted
through the lower chord.
5 §F_ R J

A Y
y E & 31 &
f———5@sm —
= 18m
Fig Q10(b) (08 Marks)

# ok ok ok ok
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USN _ 15CV43

Fourth Semester B.E. Degree Examination, Jan./Feb.2021
Applied Hydraulics
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 Buckingham n-theorem. (06 Marks)
b. Derive the scale ratios of the following as per Reynolds model law:
(1) Time (1) Discharge (i) Force (iv) Acceleration
(v) Work (vi) Power (06 Marks)

c. A spillway model is constructed such that the velocity and discharge in the model are
respectively 2 m/s and 3 m’/s. If the velocity in the prototype is 20 m/s, what is the length

50, will be treated as malpractice.

scale ratio and the discharge in the prototype? (04 Marks)
1 OR
2 a. Explain the procedure of determining the metacenter in the laboratory. (08 Marks)

b. The efficiency n of a fan depends on density p, dynamic viscosity p of the fluid, angular
velocity @, diameter D of the rotor and discharge Q. Express 1 as,

_al 9 p
= ¢|:(0D3 : mez]

where ¢ is the function. (08 Marks)

Module-2
3 a. Differentiate between:
(1) Hydraulic mean depth and hydraulic depth.
(11)  Steady flow and unsteady flow.
(1)  Critical flow, subcritical flow and supercritical flow. (06 Marks)
b.  For most economical triangular section, show that crest angle is 90°. (04 Marks)
€. Water 1s flowing through a circular open channel at the rate of 500 Ips, when the channel
bed slope 1s 1 in 10000. Manning’s n = 0.015. Find the diameter of channel if flow depth is
0.75 times the diameter. (06 Marks)

OR
4 a. Define specific energy. Draw specific energy curve and explain salient points. For

rectangular channel prove that E , =1.5y, at critical flow condition. Enin = minimum

specific energy, y. = Critical depth . (10 Marks)

b. A concrete lined circular channel of 3.6 m diameter has a bed slope of 1 in 600. Determine

velocity and discharge for maximum velocity condition. Chezy’s C = 50. (06 Marks)
Module-3

5 a. Derive the relationship between sequent depths of hydraulic jump in rectangular jump in

terms of approaching Froude number. (08 Marks)

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

b. A horizontal rectangular channel 4 m wide carries a discharge of 16 m’/s. Determine
whether a jump occurs at an initial depth of 0.5 m or not. If a jump occurs, determine the
sequent depth and energy loss. (08 Marks)
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OR :
6 a. In a rectangular channel, the Froude number before jump F; = 2.5. Compute the Froude
number after jump. (04 Marks)
b. Give the classification of GVF profiles with neat sketches. (12 Marks)
Module-4

7 a. Show that for a free jet of water sriking at the center of semicircular vane, the maximum
: e e b e .
efficiency occurs when vane velocity is 3 of jet velocity and n,, =59.2%. (08 Marks)

b. A jet of water having velocity 45 m/s impinges without shock on a series of curved vanes
moving at 15 m/s, the direction of motion of vanes being 20° to that of jet. The relative
velocity at the outlet is 0.9 of that at inlet and the absolute velocity of water at the exit is to
be normal to the motion of vanes. Find : (1) Vane angles at entrance and exit

(1) Hydraulic efficiency. (08 Marks)
OR
8 a. Give the classification of turbines based on different criteria. (08 Marks)

b. A penstock supplies water form a reservoir to the Pelton wheel with a gross head of 500 m.
One third of the gross head is lost in friction in the penstock. The rate of flow of water
through the nozzle fitted at the end of the penstock is 2 m*/s. The angle of deflection of jet is
165" when the vanes are stationary. Determine the power given by the water to the runner

and also hydraulic efficiency. Take Cy = 1.0 and Speed ratio = 0.45. (08 Marks)
Module-5
9 a. Differentiate between :
(1) Francis turbine and Kaplan turbine.
()  Unit discharge and actual discharge.
(1)  Unit speed and specific speed. (06 Marks)
b. What 1s draft tube? What are its functions? (04 Marks)

c. A centrifugal pump running at 1450 rpm discharges 700 Ips against a head of 23 m. If the
diameter of the impeller 1s 250 mm and width is 50 mm, find the vane angle at the outer

periphery. Take n .. =75%. (06 Marks)
OR
10 a Define minimum starting speed of a centrifugal pump and derive the expression for the
same. (06 Marks)
b. Define : (i) Suction head, (1) Delivery head, (11) Static head
(1v) Manometric head (04 Marks)

c. A Kaplan turbine produces 60000 kW power under net head of 25 m with an overall
efficiency of 90%. Taking speed ratio = 1.6 and flow ratio = 0.5 with hub diameter = 0.35
times diameter, find the diameter and speed of the turbine. (06 Marks)

# ok Kk ok ok
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50, will be treated as malpractice.

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

Note: Answer any FIVE full questiqn,g: Effﬁosing ONE full quesg‘{gn«j”rom each module.

% .~ Module-1 e

a. With the help of three phasc; chagram explain : P

i) Void ratio > A

i) Porosity

iii) Water contents

iv) Degree of sai\ﬁén Ve (08 Marks)
b. Explain the laboraigai'y procedure to dctemim%ﬁle water content present in the soil using hot

air oven. “*»f’ (04 Marks)

¢. An oven/ dried’ soil weighing 1.854N is placed in a pyknometer. The total weight of the
pyknon{gteﬁhalong with soil and w%\r%;s 15.51N. The pykn{ameter with water alone weighs

14 34NzDetermine the specific graw%lty of the soil. (04 Marks)
B -’-:.f-'" .

a. Define Liquid limit, plasti@li{,‘riit and shrinkage Ilm!t. AR (06 Marks)
b. Explain Indian standard‘seil classification system. (06 Marks)

c. Determine the dry density and void ratio. G1 enVy = 26kN/m’, W=16%, G=2.67.
A, . . (04 Marks)

Y .
‘gf* .

a. Explain w1th sketches, the common ¢la; (08 Marks)

b. A cohesive: 11 ylclds a mamn’m‘ dfy density of {CSkam at on OMC of 16% during a

at is the degree Df saturation? (08 Marks)
a. g{%isgmgmsh between standa?ﬂ proctor and nf@ﬁlﬁed proctor tests. (04 Marks)
bé»fExplam the laboratdrysprocedure for coridiséting test on soil to determine its maximum dry
den51ty and optm’(l{m;noxsturc content. -~ (06 Marks)
c. What are the gﬁegtsof compactlonZ‘ % (06 Marks)
4 ,«gﬂ 3

Ry R, v \Module-S

a. Whatis a flow net? What are, thef uses and characteristics of flow nets? (08 Marks)

b. Compute the quantity of Watev seeping under a weir per day for which the flow net has been
constructed. The coefﬁm@nt of permeability is 2 x 10”mm/s, n; = 5 and ng = 18. The
difference in water level between O/S and D/S is 3.0m. The length of weir is 60m. (08 Marks)

f:f: OR
a. What are the fééfors affecting permeabtllty'? Explain them briefly. (06 Marks)

b. A soil samples90mm high and 6000mm is in cross-section was subjected to a falling-head
permeab;l)ty\test The head fell from 500mm to 300mm in 1500s. The permeability of the
soil was‘% A% 107 mm/s. Determine the diameter of its stand pipe. (10 Marks)
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Module-4 ;
7 a. Explain Mass-Spring Analogy. d (08 Marks)
b. Explain over consolidated soil, normally consolldatved soil and under consohdated soil.

i B , (08 Marks)
£ B 4 iy \¢

%

8 a. Explain square root of time fitting metﬁ@d & (06 Marks)

b. A 20m thick isotropic clay stratu;;p over lies an imperrigus; rock. The coefficient of

consolidation of soil is 5 x 407 mm?%s. Find the tlme‘gé’ﬁmred for 50% and 90%
consolidation. Time factors are 0:2 and 0.85 for u = 50% and u = 90% respectively.

y _j.%_ ’ | ;_:Q._; (10 Marks)
N Module-5 4.
9 a. Explain Mohr~Couiomb fallure theory of soil. " (04 Marks)
b. What are the factors a.ffectmg the shear strength of soil. (04 Marks)
c. A direct shear test ‘was conducted on a sonl a e following results were obtained.

Normal stress -'"kam2 55 | 105 | 145
Shear stre‘és kKN/m® | 30 | 36%) 41

o

Determine graphically, the c_ohcsive strength and the’ a_\glvé, of shearmg r,egmtancc

_ (08 Marks)

- OR @&, ©
10 a. Explain the list procedure involved in con@%tmg the direct shear ll?st on soil. (06 Marks)
b. Define thlxotrophy and sensitivity. sr‘ (04 Marks)

¢. When an unconfined compressmn tcsN,s ,conductecl on a“’%y?mder of soil, it fails under an
axial stress of 120kN/m”. The failuré: plane makes an angle of 50° with the horizontal.
Determine the cohesion and the EA;gé?_gle of internal frictiomof soil. (06 Marks)
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