Engingering Sendcas Examination-201 2

[Dﬂ NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO SD']

T.B.C. : B-FRF-M-BUB . Test Booklet Series

Serial No,
) TEST BOOKLET

CIVIL ENGINEERING PAPER—II

[ﬁme Allowed : Two Hours ] { Maximum Marks : zﬂrﬂJ

3.

10.

INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD
CHECK THAT THIS TEST BOOKLET D@ES NOT HAVE ANY UNPRINTED OR TORN OR
MISSING PAGES OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

PLEASE NOTE THAT IT IS THE CANDIDATE’S RESPONSIBILITY TO ENCODE AND
FILL IN THE ROLL NUMBER AND TEST BOOKLET SERIES CODE A, B, C OR D
CAREFULLY AND WITHOUT ANY OMISSION OR DISCREPANCY AT THE APPROPRIATE
PLACES IN THE OMR ANSWER SHEET. ANY OMISSION / DISCREPANCY WILL RENDER
THE ANSWER SHEET LIABLE FOR REJECTION.
You have to enter your Roll Number on the Test
Booklet in the Box provided alongside. DO NOT write anything
else on the Test Booklet.

This Test Booklet contains 120) items (questions). Each item comprises four responses (answers).
You will select the response which you want to mark on the Answer Sheet. In case, you feel that
there is more than one correct response, mark the response which you consider the best. In any
case, choose ONLY ONE response for each item.

You have to mark your responses ONLY on the separate Answer Sheet provided. See directions

in the Answer Sheet.”

All items carry equal marks.

Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet,

you have to fill in some particulars in the Answer Sheet as per instructions sent to you with your

Admission Certificate.

After you have completed fiiling in all your responses on the Answer Sheet and the

examination has concluded, you should hand over to the Invigilator only the Answer Sheet. You are

permifted to take away with you the Test Booklet.

Sheets for rough work are appended in the Test Booklet at the end.

Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE.

(i) There are four alternatives for the answer to every question. For each question for which a
wrong answer has been given by the candidate, one-third of the marks assigned to that
question will be deducted as penalty. :

(ii) If a candidate gives more than one answer, it will be treated as wrong answer even if one of
the given answers happens to be correct and there will be same penalty as above to that question.

(iii) If a question is left blank, i.e. no answer is given by the candidate, there will be
no penalty for that question.

[Iiﬂ NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO Sﬂ]




The absolute pressure at a point 2.5 m
below the clear water surface is measured
as 125.703 kN/m?. If the atmospheric
pressure is taken as 101.325 kN/m’, the

gauge pressure in kKN/m? at this point would
be :

(@ 113.514
(b) 24.378
() 45.401
(d) 56.757

Flow measurements with a Prandtl-Pitot
tube showed that the tip readings varied
only across the flow while the side-opening
readings varied only in the direction of
flow. The type of flow is :

(a) Uniform irrotational

(b) Uniform rotational

(c) Non-uniform irrotational

(d) Non-uniform rotational

An open cylindrical tank 75 cm diameter
and 1.5 m high contains water upto
1.2 m depth. If the cylinder is rotated about
its vertical axis, what is the maximum
angular velocity (in radians per second)
that can be attained without spilling any
water 7

(a) 7.55

(b) 8.08

(c) 9.15

(d) 10.02

e

4.

X-component of velocity in a two-
dimensional incompressible flow is given
by u = 2y* + 6xy. If the Y-component of
velocity v is zero at y = 0, the expression
for Y-component of velocity is given by :

(a) v =23y + fi(y)
(b) v =3y + f(x)
(¢) v=-3y + f(y)
(@). v = -3y* + f(x)

Consider the following statements :

Euler’s equation of motion

1. can be derived from Navier-Stokes
equations,

2. refers to energy balance.

develops into Bernoulli’s equation
under appropriate conditions.

4. is applicable to rotational as well as
irrotational flows.

Which of these statements are correct ?
(a) 1,2, 3 and 4
(b) 1 and 2 only
(c)
(d) 3 and 4 only

1 and 3 only

In 1 in 50 model of a spillway, discharge
is 3 m’/sec. Find the corresponding
discharge in the prototype in m%/sec.
(a) 1061

(b) 7500

(c) 53033

(d) 375000

(Contd.)




10.

For accurate flow measurement in open
channels, an arrangement for aeration under

the nappe is necessary when the weir used
Is :

(a) Contracted rectangular

(b) Suppressed rectangular

(c) Submerged contracted rectangular
(d) Triangular

At a distance of 20 ¢m from the axis of
a whirlpool in an ideal liquid, the velocity
is 10 m/s. At a radius of 50 cm, what will
be the depression of the free surface of
the liquid below that at a very large
distance ? (Take 1/g = 0.102 s*/m)

(a) 0.408 m

(b) 0.612 m

(¢) 0.816 m

(d) 1.224 m

The average drag coefficient for a laminar
boundary layer over a flat plate was
obtained as 0.018. If all other factors
remain unchanged, and length of the plate
is increased by 4 times its original value,
this average drag coefficient would change
to : :

(a) 0.0036

(b) 0.0056

(c) 0.008

(d) 0.009

A jet of oil of relative density 0.8 and of
area 0.02 m? issues at 10 m/s. If it strikes
normally on a stationary plate, the force
exerted on the plate is :

{a) 1906 N

{b) 15606 N

(¢) 1600 N

(d) 19581 N

11

12.

13.

14.

LRSS |

A wall shear stress of 40 Pa exists in a

laminar flow in a 12 cm diameter pipe.
At a distance of 2 cm from the wall, what
will be the shear stress 7

(a) 22.2 Pa

(b) 24.0 Pa

(¢) 26.7 Pa

(dy 28.0 Pa

A model of a boat is built to a scale of
1/100. It experiences a resistance of
0.10 N when simulating a speed of 5 m/s
of the prototype. Water is the fluid in both
the cases. Neglecting frictional forces,
corresponding resistance in the prototype
is

(a) 1000 kN

(b) 100 kN

(¢) 10 kN
(d) 1KkN -

The performance of a hydraulic structure
during a flood has been investigated in a
1/25 model based on Froude law of
similarity. A flood wave passing through
the model in 2 hrs. corresponds to a
prototype period of :

(a) 50 hr

(b) 12.5 hr

(c) 10 hr

(d) 0.4 hr

A 1 : 25 model of a naval ship is towed
at a velocity of 1.2 m/s to determine each
of the two components of the total drag
that may be experienced by the prototype.
The wave-making drag of the model is
duly estimated to be 0.37 kgi. What would
be the wave making drag on the prototype
ship 7

(a) 1250 kgf

(b) 1875 kgf

(c) 3750 kef

(d) 4625 kef
(Contd.)



15.

16.

17,

A very small spherical particle of sand
settles in a column of viscous liquid. If
the Reynolds number corresponding to its
terminal velocity is 0.25, the drag
coefficient of the sand particle is :

(a) 256
(b) 128
(c) 96
(d) 64

A turbine develops 7000 kW power under
a head of 25 m at 145 rpm. Calculate the
specific speed of turbine and state the type
of turbine.

(a) 485, Pelton

(b} 217, Francis

(e) 217, Pelton

(d) 485, Francis

When small sphere falls freely in Stokes

range through a water column, which of

the following statements are correct ?

1. Viscosity, surface tension and
gravitational forces act on the sphere.

2, There is no turbulence possible in
the wake of the falling sphere.

3. Drag coefficient, C; = R/24, where
R is Reynolds number.

4. Proximity of the boundary moderates

the drag and lift coefficients.
1 and 2
2 and 3
3 and 4
2 and 4

(a)
(b)
(c)
(d)

LS

18.

1.

20.

21.

©

The Bernoulli’s equation is applicable
1o :
(a)
(b)

Both steady and unsteady flows
Real fluids

All fluids and flows along a stream
tube

(d) Steady flow of ideal fluids along a

stream tube

A river whose discharge is 10° cumecs is
to be studied by a 1 ; 100 scale model in
a laboratory. The discharge required in
the model is :

(a) 0.5 ms
(b) 10 mYs
(¢) 1 m¥s
(d) 5 m'fs

A rectangular channel carries a uniform
flow with a Froude number of 2.83. The
ratio of critical depth to normal depth of

this flow is :
{a) 1.68
{b) 2.83
(c) 2.00
(d) 4.75

At the same mean velocity of flow, the
ratio of head loss per unit length for a
sewer pipe running full to that for the
same pipe flowing half-full is :

(a) 2.0

(b) 1.67

(¢) 1.0

(d) 0.67

(Contd.)




22.

23,

24,

Which of the following equations are used
for the derivation of the differential
equation for water surface profile in an
open channel ?

1. Continuity equation
Energy equation

3. Momentum equation

(a) 1,2 and 3

(b) 1 and 3 only

{¢) 2 and 3 only

(d) 1 and 2 only

When flow is critical through open
channels, which of the following statements
are correct ?

1. The specific energy is minimum for
a given discharge.

2. The discharge is maximum for a given
specific energy.

3. The specific force is minimum for a
given discharge.

4. Froude number of the flow is equal
to unity.

(a)

(b)

(c)

(d)

1, 2 and 3 only
1, 2 and 4 only
1,2,3 and 4

2, 3 and 4 only

Among weirs used in open flow metrology,
critical depth of the flow is the relevant
criterion in :

(a) Broad-crested weir

(b) Cippoletti weir

(c) Parabolic weir

(d) Sharp-crested weir

LR,

25,

26.

27.

The loss of head in a pipe carrying
turbulent flow varies :

(a) Inversely as the square of the velocity
of flow

(b) Inversely as the square of the diameter
of pipe

(c) Directly as the square of the velocity
of flow

(d)

Directly as the velocity of flow

Consider the following statements
regarding laminar flow through a circular
pipe :

1. The friction factor is constant,

2. The friction factor depends upon the
pipe roughness.

3. The friction factor varies inversely
with the Reynolds number of flow,

4.  The velocity distribution is parabolic.
Which of these statements are correct ?
{a) 1 and 3
(b) 3 and 4
(¢) 2and3
(d) 2 and 4

It is proposed to increase the discharge
by 20% in circular pipe carrying oil in
laminar regime, If all other factors remain
unchanged, power consumption to maintain
the modified flow relative to the original
flow would increase by :

(a) 10%

(b) 20%

(c) 44%

(d) 52%

(Contd.)



28.

29,

30.

In a pipe network :
(a) The algebraic sum of discharges
around each elementary circuit must

be zero

(b) The head at each node must be the

same

{(c) The algebraic sum ‘of the drop in
piezometric head around each
elementary circuit is zero

(d) The piezometric head loss in each

line of each circuit is the same

In a pipeline 1920 m long, the velocity of
propagation of pressure wave is 960 m/s.
Rapid closure of a downstream valve will
entail, the maximum time for the closure
1S :

(a) &8s

(b) 65

(c) 4s

{d) 2s

A centrifugal pump delivers a manometric
head of 12 m when pumping a liquid of
relative density 0.8. If all other factors
remain the same but the liquid has a
relative density of 1.2, the new manometric
head would be :

(a) 8m

(b) 10 m

{(c) 12 m

(d) 18 m

L=

3L

32

33.

Consider the following statements @

To maximize the Net Positive Suction Head

Available for a reciprocating pump, one

nust

1. Reduce the suction pipe friction loss.

2. Increase the ambient pressure at the
supply reservoir.

3. Increase the pump speed.

4. Increase the static suction head.

Which of these statements are correct ?

(a) 1 and 2

(b) 2.and 3

(¢) 3 and 4

(d) 1 and 4

A hydraulic ram utilizes a supply under
4.0 m head, and delivers to an effective
head of 20 m above the unit. The ratio of
water wasted to the water delivered 1s 15.
The efficiency of the pump, with neglecting
frictional losses in the pipes, is :

{a} 17.5%

(b) 20.0%

(c) 28.6%

(d) 33.3%

Which of the following statements are

correct 7

1. Friction and pressure drag depend
upon the shape and position of
immersed body.

2. If a thin plate is kept parallel to the
direction of flow, then the pressure
drag is zero.

3. If a thin plate is kept perpendicular

to the moving fluid, then friction drag

1S ZETo.

1 and 2 only

1 and 3 only

2 and 3 only

1, 2 and 3

(a)
(b)
(c)
(d)

(Contd.)




34,

35.

36.

3

In all reaction turbines, for maximum
efficiency, the velocity of :

(a) Swirl at outlet must be zero

(b} Flow at entrance must be zero

(¢) Swirl at entrance must be zero

(d) Flow at outlet must be zero

A turbine develops 2516 kW at 240 rpm.
The torque in the shaft is approximately :
{a) 400 kN.m

(b) 3336 kN.m

(c) 1000 kN.m

(d) 100 kN.m

A Kaplan turbine has a runner of diameter
4.0 m. The diameter of the hub is 1.6 m.
If the velocity of flow and the swirl velocity
at the inlet side of the blade at the hub
are 6.0 m/s and 10.0 m/s, respectively,
the flow and swirl velocities at the inlet
side of the tip are, respectively :

(a) 15.0 m/s and 10.0 m/s

(b) 6.0 m/s and 25.0 m/s

(c) 6.0 m/s and 4.0 m/s

(d) 2.5 m/s and 10.0 m/s

Which of the following statements are

correct ?

I. A fine sprinkle of precipitation of
small and rather uniform water drops
with all drop diameters below 0.10 mm
is called as drizzle.

2. The precipitation of liguid water with
every drop diameter less than 0.5 mm
is known as rain.

3. Precipitation in the form of balls or
irregular lumps of ice each over
5 mm in diameter is called hail,

4. Dew is formed directly by
condensation on the ground mainly
during night when the surface has
been cooled by outgoing radiation,

(a) 1 and 2

(b) 2 and 3

(¢) 3 and 4

(d} 1 and 4

-]

38.

39,

40.

41.

The double mass curve technique is used :

(a) To find the average rainfall over a
number of vears '

To estimate the missing rainfall data
To check the consistency of rain gauge
records

To find the minimum number of rain
gauges required in a basin

(b}
(c)

(d)

The theory of synthetic hydrograph based
on flood routing techniques is based on
the principle that rainfall impulse (net
storm rain) is modified by the factors :

1. The time of travel of the flow volume
in channel and overland flow

2. Storage

3. Both translation and storage
(a) 1 and 2 only

(b) 1,2 and 3

(¢} 1 and 3 only

(d) 2 and 3 only

It is proposed to design a causeway along
a village road. The return period for the
annual maximum flood of a given
magnitude was found to be 5 vears. The
probability that this flood magnitude will
be exceeded at least once during next
2 years is :

(a) 0.8

(b) 0.5

(cy 0.45

(dy 0.36

Wading technique is used :

(a) To determine velocity of sea waves
during Tsunami

To determine thickness of canal lining
in alluvial soils

To measure the volume of dredging
material in harbours

(b)
(c)

(d)

To determine velocity of flow in
shallow streams

(Contd.)
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43,

44,

43.

A mean annual runoff 2 m¥s from a
catchment of area 10 km’ represents an
effective rainfall of nearly :

{a) 530 cm

(b) 590 cm

(¢) 630 cm

(d) 658 cm

Steep rise in the flow-mass curve during
a certain period indicates :
{a) Very high evaporation losses during

that period

(b) Flash floods during that period

(¢) Sudden spurt in irrigation demand
during that period

Sudden rise in demand for water to
meet hydropower generation

(d)

A rice crop is to be irrigated in a field
covering an area of 2400 ha, the duty and
base period of rice are given as 860 ha/
cumec and 120 days respectively. The
volume of water required in the field i1s
nearly :

(a) 500 ha—m

(b) 1400 ha—m

(¢) 2000 ha—m

(d}) 2880 ha—m

In an irrigation project, in a certain year,
70% and 46% of the culturable command
area in Kharif and Rabi, respectively,
remained without water and rest of the
area got irrigation water. The intensity of
irrigation in that year for the project
was .

(a) 116%

(b) 84%

(c) 42%

(d) 58%

o0

46.

47.

48.

(a)

The gross command area for a distributory
is 5000 hectares, 80% of which is
culturable irrigable. The intensity of
irrigation for Rabi is 50%:; and for Kharif
is 30%. The average duty at the head of
the distributory is 2000 heciares/cumec
for Rabi season and 900 hectares/cumec
for Kharif season. The discharge required
at the head of the distributory from average
demand considerations is :

(a) 1.00 cumecs

(b) 1.33 cumecs

(c) 2.33 cumecs
(d) 3.33 cumecs

Due to continuous pumping for 7 hrs from
a catchment of 25 ha, having porosity of
30% and specific retention of 10%,
groundwater level dropped by 1 m. The
corresponding change in storage is :

7.5 ha—m

(b) 0.75 ha—m

(¢) 1.87 ha—m

{d) 0.187 ha—m

As recommended by Sichardt, the radius

of influence is :

(a) Inversely proportional to drawdown
(b) Linearly proportional to drawdown
(¢) Independent of drawdown

(d) Proportional to square root of
drawdown

(Contd.)
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50.

51.

Consider the following statements :
1. A regime channel will have side
slopes of value 0.5 H: 1 V.

2. Lacey’s regime formula is applicable
to regime channels with sediment
concentration more than 5000 ppm.

3. For a Lacey regime channel the
Manning roughness coefficient is
estimated by Strickler’s formula.

4. The mean velocity in a Lacey channel is
proportional to R** where R = hydraulic
radius.

Which of these statements are correct ?

(a) 1 and 2

(b) 1 and 4

(¢) Zand 3

(d) 3 and 4

The minimum size of gravel that will not
move in the bed of a wide rectangular
channel of depth 0.8 m and longitudinal
slope 0.0041 1is :

(a) 11 mm
(b) 23 mm
(¢} 36 mm
(d) 57 mm

The flip bucket energy dissipator for a
spillway is suitable where :

1. The tail water depth is low.
2.  The rock on the downstream is fragile
and is erodible.

3. The rock on the downstream is good
and non-erodible.

(a) 1,2 and3
(b} 1 and 2 only
(c) 2 and 3 only

(d) 1 and 3 only

0

52.

53.

Consider the following statements :

1. Groynes are constructed projecting
from the bank into the river at the
bank to be protected from flood.

2. Repelling groyne projects downstream
into the river-flow from the point of
its origin from the bank.

3. Attracting groyne projects upstream
into the river from the point of its
origin from the bank.

4,  Perpendicular groyne projects normal
to the river-flow from the point of
its origin from the bank.

Which of these statements are correct ?

(a) 1 and 4

(b) 1 and 2

(c) 2and3

(d) 3 and 4

The dissolved oxygen in a water sample
is generally estimated by modified Winkler
method. The water sample is taken in a
300 ml BOD bottle and the dissolved
oxygen is fixed by adding :

(a) 1 ml of conc. H,SO, followed by
addition of 1 ml of MnSO, reagent
and contents mixed thoroughly,
thereafter watting for 5-10 minutes,
and then 1 ml of alkali-iodide-azide
reagent is added

1-ml of alkali-iodide-azide reagent
followed by addition of 1 ml of conc.
H,SO, and then the contents mixed
thoroughly, thereafter waiting for
5-10 minutes, 1 ml of MnSO, reagent
is added

| ml of MnSO, followed by addition
of 1 ml of alkali-iodide-azide reagents
and then the contents mixed
thoroughly, thereafter waiting for
5-10 minutes and then 1 ml of conc.
H,S0, is added

I ml of conc. of H,SO, followed by
addition of 1 ml of alkali-iodide-azide
reagent and then the contents mixed
thoroughly, thereafter waiting for
5-10 minutes and then 1 ml of MnSO,

reagent is added

(b)

()

(d)

{Contd.)
















































