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A network of pipes conveying water to a city
has the following specifications. The diameter
of » main pipe is 30 cm and it branches into
twu pipes of diameters 20 ¢m and 15 cm
respectively. If the average velocity in the
main pipe is 2-5 m/s and the average velocity
in the 20 cm pipe is measured as 2 m/s, what
is the velocity in the 15 cm pipe ?

{a) B8-84m/s
(b) 744 m/s
(¢) 584m/s
(d) 644 m/s

A centrifugal pump delivers water against a
net head of 14-5 m and a design speed of
1000 r.p.m. The vanes are curved back to an
angle of 30° with the periphery. The impeller
diameter is 300 mm and the outlet w” "'h is
50 mm. What is the tangential velocity of
impeller at outlet ?

{a) 157 m/s
(b) 132mfs
(c) 9Tm/s

(dy 11-2m/s

A 75 cm diameter jet of water strikes a
curved plate at its centre with a velocity of
20 m/s. The curved plate is moving with a
velocity of 8 m/s in the direction of the jet. The
jet is deflected through an angle of 165°. By
assuming the plate as smooth, what is the
angle made by the relative velocity at the
outlet of the plate ?

(a) 45°
(b)  30°
() 15°
d 0°

A reservoir has a head of 40 m and a channel

~-~7ing from the reservoir permits a flow rate
ot 34 m%/s. If the rotational speed of the rotor
is 150 r.p.m., what is the power of the
turbine ? (Take g = 9-81 m/s?)

(a) 14-34 MW
(b} 1334 MW
() 12:3..4AW
(dy 113 W
B-CVL (2-A)

A stream function is given by v = 3x% - y3.
What is the magnitude of velocity components
at the point (2, 1) ?

(a) 852
(b) 917
(c} 1081
(d) 12-37

Full load is supplied by the “urbine shaft
when the diameter of jet issuing from the
nozzle is 150 mm. If the load suddenly drops
to 36% of the full load, what diameter the
jet should be attained by regulating the spear
1 1?

{a}) 15 mm

(b} 45 mm
{¢} 90 mm
(d) 180 mm

What is the depth of a point below water
surface in sea, where pressure intensity is
1-006 MN/m? ? (Specific gravity of sea —ater
is 1:025)

(a) 60m
(b)) 80m
f¢) 100m
(dy 120m

T o pressure points in a water pif are
connected to a manometer which has the form
of an inverted U-tube. The space above the
water in the two limbs of the manometer is
filled with toluene (specific gravity is 0-875). If
the difference of level of water columns in the
two limbs reads 12-0 ecm, what is the
corresponding  difference of pressure ?
(Take g = 9-81 m/s?)

(@) 110-49 N/m?
(b) 12812 N/m?
(¢ 131-34 N/m?
( 147 5 N/m?
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10.

11.

12,

FGT-B-CVL

What is the minimum size of glass tube that
can be used to measure water level if the
capillary rise in the tube is to be restricted to
2 mm ? (Take surface tension of water in

contact with air as 0-073575 N/m)
(a) 15cm
(b) 10cm
() 25cm
d) 20cm

A semi-tubular cylinder of 75 mm radius with
concave side upstream (drag coefficient = 2-3)
is submerged in flowing water of velocity
06 m/s. If the cylinder is 72 m long and
density of water is 1000 kg/m3, what is the
drag ?

fa) 150N

(b) 173N

{c) 955N

(d) 223N

A double acting reciprocating pump having
piston area 0-1 m? has a stroke length 0-30 m.
The pump is discharging 2-4 m?® of water per
minute at 45 r.p.m. through a height of 10 m.
What is the slip of the pump ?

(a) 0-005 m%s
(b) 0015 m%¥s
(¢} 0025 m%s
( 0-035 m%/s
If pressure head of water is 100 m and specific

gravity of kerosene is 0-81, what is the
pressure head of kerosene ?

(a} 123-5 m of kerosene
(b) 241-3 m of kerosene
{¢} 75-1 m of kerosene

{d) 52-4 m of kerosene

13.

id.

15.

(3-A)

A lake has an area of 15 km®. Observation of
hydrological variables during a certain year
has shown as follows :

Precipitation = 700 mm/year;

Average inflow Qin =1-4 m¥s;
Average outflow QOu .= 16 m%s.

Assume that there is no net water exchange
between the lake and the groundwater. What
is the evaporation during this year ?

{a} 480 mm

{b) 280 mm
(c) 380 mm
{d) 180 mm

A bridge has an expected life of 25 years and
is designed for a flood magnitude of return
period 100 years. What is the risk of this
hydrologic design ?

25
(a) 1—[—12]
99
25
99
(b e
()
25
99
1—- | ==
{c) (100)
25
(d) [@J
99

In a groundwater field test, a tracer took
8 hours to travel between two observation
wells which are 56 m apart. The difference in
water table elevations in these wells was
0-70 m. The volume of the void of the aquifer
is 30% of the total volume of the aquifer.
What is the hydraulic conductivity of the
aquifer, if the dynamic viscosity of water is
0-995 x 10~ Ns/m? ?

(a) 4-664 cm/s

{b) 3664 cm/hr
{c} 2-664 mm/s
(d) 1-664 cm/hr
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16. Consider the following statements regarding | 19.
channel routing :

1. In channel routing, the flood
hydrograph at various sections of the
reach is predicted by considering a
channel reach and an input hydrograph
at the upstream end.

2, As the flood wave moves down the river,
the shape of the wave does not change.

3. Flood waves passing down a river have
their peaks attenuated due to friction.

4.  The addition of lateral inflows can cause
an increase of attenuation.

Which of the above statements are not | 20.

correct ?

(a) 1and3only

(b) 2 and 3 only

(c) 1andd4only

(d) 2and4only

17. Consider the following statements related to
water logging control :

1. It is evident that water logging can be
controlled only if the quantity of water | 21.
into the soil below is checked and
reduced.

2.  Attempts should be made to reduce the
seepage of water from the canals and
water courses.

3.  The entire irrigable land should receive
canal water in all seasons.

Which of the above statements are correct ?

(a) 1and?2only

(b) 2and 3 only

{c 1land3only

{(d) 1,2and3

18. If wheat requires 7-5 cm of water after every

28 days and the base period for wheat is

140 days, what is the value of delta for

wheat ?

{a) 7-5cm

(b) 27-5cm

{(c) 375cm

(d) 17-5cm

537 .-CvL (4-A)

A tile drainage system draining 12 hectares,
flows at a design capacity for two days,
following a storm. If the system is designed
using a drainage coefficient of 1-25 cm, how
much of water will be removed during this
period ?

(a) 1500 m3
(b) 4500 m3
(c) 3000 m3
(d) 350¢ °*

What is the hydraulic radius of a stable canal
carrying a discharge of 27 m%s using Lacey’s
method ? (Assume silt factor is 1-0)

(a) 144m
(by 267m
) 314m
(d) 428m

Consider the following statements regarding
loss of water in canals :

1. The water lost by evaporation is
generally very small, as compared to the

water lost by seepage in certain
channels.
2. In percolation, there exists a zone of

continuous saturation from the canal to
the water-table and a direct flow is
established.

3. In absorption, a small saturated soil
zone exists around the canal section and
is surrounde by a zone of decreasing
saturation.

Which of the above statements are correct ?
(a) 1and 2only

(b) 2and3only

(¢} 1and3only

(d) 1,2and3
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31. Which one of the following is the process 35.
whereby chemicals are added to a wastewater
resulting in a reduction of the forces tending
to keep suspended particles apart ?

(a) Coagulation
(b}  Flocculation
(¢) Clarification
(d) Sedimentation
I

32. Which one of the following is a grit-removal 36.
unit which also removes silt as well as some
organic matter along with grit ?

{a) Detritus Tank
(b) Skimming Tank
(¢} Detention Tank
(d) Suspension Tank

33. The domestic sewage of a town was tested for
total solids and the following results were
obtained :

a7.

Weight of sample of sewage = 1000 gm
Weight of solids after evaporation of
liquid = 0-952 gm
Weight of dry  residue after -
ignition = 0-516 gm

What is the value of volatile solids ?

(a) 952 ppm

(b) 516 ppm

(e} 436 ppm

34. The quantity of nitrogen present in
wastewater before the decomposition of
organic matter has started, is indicated by
(a) Albuminoid Nitrogen
(b) Free Ammonia
(c) Organic Nitrogen
(d) Nitrate N ogen

FGT-B-CVL (6-A)

Which one of the following is that >w) water
con t of the soil at which plants can no
longer extract sufficient water for their
growth ?

(a) Wilting point

(b}  Tail water

(¢) Irrigating head

(d) Capillary water

Which one of the following is the advantage of
using activated carbon for water treatment ?

(a) When used in powdered form after
coagulation, it does not aid in
coagulation.

(b) It increases th~ chlorine demar _ of
treated water.

(c) It removes organic matter present in
water.

(d) Its overdose is harmful.

A soil has bulk density of 20-1 kN/m® and
water content 15%, What is the water cont...t
if the soil partially dries to a density of
194 kN/m® and the void ratio remains
unchanged ?

(a) 10-86%
(by 10-76%
(e¢) 10-68%
(d) 10-66%

A fine grained soil is found to have a liquid

] tof 90% d a plasticity index of 50. The
natural water content is 28%. What ir “he
liquidity index ?

(a) -034

(by -014

(cy -024

(d) -240
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39. A concentrated load of 2000 kN is applied at | 43.
the ground surface. What is the vertical stress
at a point 6 m directly below the load ?

(a) 16-42 kN/m?
(b)  26-53 kN/m?
(© 3612 kN/m?
(d) 40-51 kN/m?

40. Which one of the following is a characteristic | 44.
of local shear failure ?

(a) Failure pattern is not clearly defined.

(b)  Failure surfaces reach ground surfaces.

(c) There is no bulging of soil around the
footing.

(d) Failure is not sudden and there is no
tilting of footing.

41. A sample of silty clay has a volume of
14-88 cm®, a total mass of 28-81 gm, a dry
mass of 24-83 gm and a specific gravity of
solids 2-7. What is the void ratio ? 45.
(a) 0412
(b) 0-521
(e) 0618
(dy 0-663

42. A constant head permeability test is carried
out on a cylindrical sample of sand 10 ¢m
diameter and 15 cm height. 160 cm? of water
is collected in 1-75 minutes, under a head of
30 cm. What is the coefficient of permeability
in m/year ?

(a) 1257 m/year
(by 2111 m/year
(¢} 3060 mfyear
{d) 3332 m/year
FGT-B-CVL (7-A)

Which one of the following is the correct
assumption of Rankine’s theory ?

{a) Thesoiln sisi "nite.
(b)  The soil mass is non homogeneous.
(¢} The soil mass is cohesive.

(d) The ground surface is a plane which
may be horizontal or inclined.

If a retaining wall 5 m high is restrained from
yielding, what is the at-rest earth pressure
per meter length of wall ? (Consider the
backfill is cohesionless soil having ¢ = 30° and
y = 18 kN/m%)

(a) 108 kN/m
(b) 112-5 kN/m
() 115 kN/m
(d) 124 kN/m

Consider the following steps related to

construction with the use of geotextiles :

1.  Start with an adequate working surface

and staging area,

2.  Lay a geotextile sheet of proper width
on the ground surface,

3. Construction equipment must work
from the soil backfill and be kept off the
unprotected geotextile,

Which of the " ove steps are correct ?
(a) 1and 2 only

(by 2and 3only

{c; 1and 3 only

(d} 1,2and3
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48. The void ratio nf a clay sample is 0-5 and the | 50.
degree of saturation is 70%. What is the bulk
unit weight of the soil ? (Assume G = 2-7)
(@) 10-46 kN/m®
{(by 14-32 kowm?
(© 1777 kN/m®
@ 1995 kN/m®
47. What is the coefficient of volume change | 51.
{using change in void ratio method) for
pressure range 100 kN/m? to 200 kN/m? ?
sider o, = 100 kN/mz, e, = 1-121,
o = 200 kN/m’, e, = 0:964, Ac’ = 100 kN/m”
and Ae = - 0-157)
(a) 0-25 m%MN
(b)  0-48 m*MN
(¢) 0-69 m*MN
d 074 m¥MN 62.
48. Which one of the following problems is
required to be studied in the design of earth
dams ?
{a) The prediction of the position of the line
of seepage in the longitudinal section.
(b) The computation of seepage loss.
{(c) The s=eepage line should cut the
down-stream slope. 53.
(d) The seepage loss through the dam
should be maximum.
49, Which one of the following is nof an
instrument for setting out right angles ?
(a) Cross staff
(b) Site square
(¢) Prism square
(d} _ptical * ™
FGT-B-CVL (8-A)

Which one of the following is correct for

Prismatic Compass ?

(a) The graduated ring rotates with line of
sight.

(b} Instrument cannot be used without
tripod.

(¢) The graduations are engraved inverted.

(d) The readings can directly be taken by
seeing through the tc . of the glass.
Magnetic declination at a place is the

horizontal angle between

{a) the true meridian and the arbitrary
meridian.

(b) the magnetic meridian
arbitrary meridian.

and the

(¢) the true bearing and the mag tic
hearing.

(d) the true meridian and the magnetic
meridian,

The magnetic bearing of a line AB is
S28°30°E. What is the true bearing of line AB
if © 2 magnetic declination is 7°3(0" towards

west ?

(a) S36°E
(b) N21°W
(c) S21°E
(d) N36°W

The Zenith is/are

(a) the point on the upper portion of the
celestial sphere marked by plumb line
above the observer.

{b} the point on the lower portion of the
celestial sphere marked by plumb line
below the ohserver.

(¢) the two points in which the Earth’s s
of rotation meets the Earth’s sphere.

(d) the great circle of the Earth, the plane
of which is at right angles to the axis of
rot.
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54. Which one of the statements is not correct for | 58,
remote sensing ?
{a) It requires energy source.
{b) It requires propagation of energy
through atmosphere.
{¢) It requires energy interaction with the
Earth’s surface features.
(d) It requires absorption of energy by the
Earth’s surface.
55. Energy in remote sensing deals with which
region of electromagnetic spectrum ?
{a) Ultraviolet
{b} Infrared
(¢) X-Ray 59,
(d) Gamma Ray
56. Consider the ft wing statements related to
the classification based upon the object of
survey :
1. Archaeological surveys for unearthing
relics of antiquity.
2. Geological surveys for determining
different strata in the Earth’s crust.
3. Mine surveys for exploring mineral
wealth such as gold, coal, etc.
Which of the above statements are correct ?
(a) 1and2only 60,
(b) 2 and3only
{¢) 1land3only
{(dd 1,2and3
57. In setting up of plane table at a station P, the
corresponding point on the plan was not
accurately centered above P. If the
displacement of P was 30 cm in a direction at
right angles to the ray and scale is
1 em = 2 m, how much on the plan would be
the consequent displacement of point from its
true position ?
{(a) 0-15mm
{(b) 60mm
(¢} 1-5mm
(d} 0-3mm
FGT-B-CVL (9-A)

A photographic survey is carried out to a scale
of 1: 20000. A camera with a wide angle lens
of f = 170 mm was used with 25 em x 25 em
plate size for a net 65% overlap along the line
of flight. What is the error in height given by
an error of 0-15 mm in measuring the parallax
of the point ?

{a) 515m
(bh) 527m
(¢} 583m
(d) 645m

What is the aeroplane flying height to obtain
the average scale of the photograph equal

to

7500 ? (Ground surface elevations vary

from 160 m to 430 m and focal length of the

camera lens is 153 mm)

(a) 1021 m
(b) 1145m
() 1284 m
(d) 1397 m

Which one of the following conditions shall be
fulfilled when a transition curve is inserted

between the tangent and cireular curve ?

{a) It should not meet the original straight
tangentially.

{b) It should not meet the circular curve
tangentially.

{c} Its radius at the junction with the
circular curve should be the same as

that of the circular curve.

{(d) The rate of decrease of curvature along
the transition curve should be same as

that of increase in superelevation.
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88,

89,

A plane element in a body is subjected to a
tensile stress of 100 MPa and shear stress of
25 MPa. What i he normal stress on a plane
inclined at 15° with the tensile stress ?

(a) -58MPa
(b) —4-8MPa
{c) -38MPa
(d -_-3MPa

A load of 2100 N is dropped axially on a
closed-coiled helical spring from a height of
240 mm. The spring has 22 coils each of
180
diameter is 25 mm. If modulus of rigidity

mean diameter mm and wire
C = 84000 N/mm? and amount of compression
5 = 255 mm, what is the maximum shear

stress produced in the spring ?

(a) 156 N/mm?

(b) 346 N/mm?
(¢ 239 N/mm?
(d 123 N/mm?
An ection purlin of span 4 m is subjected to | 93.
a total uniformly distributed load of 5 kN. The
purlin will be designed for maximum bending
moment of
(a) 20..Nm
(b} 20kNm
(c) 2500 Nm
(d) 25k>
C.. (14-A)

91.

92.

A 14 m long laminated carriage spring has
leaves of 100 mm width and 17 “am thickness.
The spring has to absorb 125 N-m of e rgy
when straightened, without exceeding the
bending stress of 160 MPa. What is the
number of leaves ? (Take the eiastic modulus

of material of spring as 200 GPa)

(a) 11
(b) 9
() 7
{(d) 5

A wooden floor is required to carry a load of
12 kN/m? and is to be supported by wooden
joists of 120 mm x 250 mm in section over a
span of 4 m. If the bending stress in  :se
wooden joists is not to exceed 8 MPa, what is

the spacing of the joists ?

(a) 356 mm
(b) 318 mm
{¢) 432mm
(d 417 mm

A motor driving a solid circular shaft
transmits 30 kW <t 500 r.p.m. What is the
torque activity on the shaft, if allowable shear
stress is 42 MPa ?

(a) 427 Nm
{b) 573 Nm
(¢) 180 Nm
(d> 219Nm
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94. An open-coiled helical spring of v ~ : di eter | 97.
12 mm, mean coil radius 84 mm, helix angle
60° carries an axial load of 480 N. What is the
twisting moment ?
{a) 1022 Nm
(b) 2016 Nm
{c} 1424 Nm
(d) 2411Nm
95. The stresses at a point of a machine
component are 150 MPa and 50 MPa, both
tensile. What is the intensity of normal stress
on _. plane inclined at an angle of 30° with the
axis of major tensile stress ?
(a) 25 MPa
(b) 50 MPa
{c} 75 MPa
(d) 100 MPa
98. In case of lintel design, the load enclosed in an
equilateral triangle is fully transferred to the
lintel provided the height of wall above lintel 98.
is
(a) not less than 1-25 times the height of
the equilateral triangle.
(b) less than twice the height of the
equilateral triangle.
(c) less than 1-25 times the height of the
equilateral triangle.
(d) greater than twice the height of the
equilateral triangle.
FGT-B-CVL (15-A)

Consider the following :* ‘sf T s

equation to find critical load of a column ;

1. Critical load of a column is proportional

to the flexural rigidity.

2. Critical load of a column depends upon
yield stress.

3.  Critical load of a column is inversely

proportional to the length of column.

4. Critical load of a column is inversely
proportional to the square of the length

of eolumn.

Which of the above statements are correct ?
{a) 1land 2only
(b) 1and4only
(¢} 2and3only

(d) 2and4only

A stee] plate 120 mm wide and 20 mm thick is
bent into a circular arc of radius 10 m. What
is the maximum stress produced and the
bending moment which can produce this

stress respectively ? (Take E = 200 GPa)
(a) 100 MPa, 32 kN-m

{b) 200 MPa, 160 N-mm

{(c} 200 MPa, 1600 N-m

(d) 20 MPa, 160 kN-m
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99. Consider ..ae following statements regarding
shearing force and bending moment :

1. Point of contraflexure is the point where
bending moment changes its sign.

2. Shear force is the rate of change of
bending moment.

3. For bending moment to be the
maximum or minimum, shear force
should change its sign.

4, Rate of change of loading is equal to
shear force.

Which of the above statements are correct ?

(a) 2and 3only

(b) 1and4only

(¢ 1,2and 4only

(d) 1,2and3only

100. Consider the following statements :

Moment Area Method proves advantageous in

analyzing

1. cantilever beams.

2. symmetrically loaded simply supported
beam.o.

3. fixed beams.

4. continugus beams.

Which of the above statements are correct ?

(a) 1,! .nd4only

(b) 3 and 4 only

{¢) 1,2and3._.ly

(d) 1and2only

3T-o-OVL

101.

102,

103.

(16— A)

Consider the following statements reg .ing

continuous beam :

1. A beam is said to  a continuous :am
if it is supported on more than two
supports.

2. A continuous beam is a stati ly

indeterminate structure.

3.  The degree of indeterminacy denends
upon the number of supports an also

on the nature of the supports.

Which of the above statements are correct ?

{a} 1land 2only
{b) 2and3onl,
(c) 1,2and3

(d} 1and 3only

In case of flexural tension or flexural
compression, the minimum length of the bar
which must be embedded in concrete bevond

a - section to develop its full streng | is

termed as

(a) Twisted length

{b)  Flexural length

(c) Bond length

(d) Development length

It is observed experimentally that the

amplitude of free vibration of a certain
structure modelled as a single degree of
17 N4

10 cycles. What is the percentage of critical

freedom ~—stem, decreases

damping ?

(Take in 2 =0'693 and /n 10 = 2:303)
(a) 521%

(b 1-46%

{c} 2:37%

(d) 322%
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104. The ultimate tensile strain in steel is in the | 1086,
range of
(a) 0-012-0-020
(b 0-0012 - 0-0020
() 012-0-20
(d) 0-00012 — 0-00020
107.
105. Consider the following stat :nts regarding
staticc - determinate structures :
1. Conditions of equilibrium are sufficient
to fully analyse the structure.
2. The bending moment at a section or the
force in any member is independent of
the material of the components of the
structure.
3.  The bending moment at a section or the
force in any member is independent of
the cross-sectional areas of the
components. 108.
Which of the above statements are correct ?
(a) 1and2only
(b) 2and 3 only
() 1,2and3
(d) 1and 3only
FGT-B-CVL (17 -A)

A cantilever beam of m span carries a UDL
of 31 /m over its entire span and a point load
of 3 kN at the free end. If the same beam is
simply supported at two ends, what point load
at the centre should it carry to have same

deflection as the cantilever 7

(a) 6B0kN

(b 120kN
(¢) 160 kN
(d) 210kN

A beam AB of span 5 m fixed at both ends
carries a UDL of "~ kN/m over the whole
span. If the right end B settles down 7

12 mm, what are the end moments for the
beam ? (Take EI = 15000 kNm?)

(a) M, =682 kNm (hogging) and

M, = 18-2 kNm (sagging)
(b) M, =182 kNm (hogging) and
M, = 68-2 kNm (sagging)
M, = 68-2 kNm (hogging) and
M, = 68-2 kNm (sagging)
M, = 18-2 kNm (hogging) and
M, = 18-2 kNm (sagging)

(c)

(d)

A cable is suspended between two points,
75 m apart horizontally with its left end lower
than the right end by 10 m. The cable
supports a UDL of 5 kN/m along the
horizontal span. What is the horizontal

b Toifec ol ris7Hhm?
{a) 385'13kN
(b) 46875 kN
(¢) 14515 kN
(d) 52862 kN
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119, Consider the following for local capacity of

120.

F

-

section :
1. Local failure is
encountered in the case of short stocky

section usually

beam-columns with relatively smaller

compression ratio and

bent

axial

beam-columns in reverse

curvature.

2.  The strength of end section reached
under combined axial force and bending,

governs the failure.

3. The strength of the section may be
governed by plastic buckling of plate
elements in the case of plastic, compact

and semi-compact sections.
Which of the above statements are correct ?
(a)
(b)

1 and 2 only
2 and 3 only

(¢) 1,2and3

(d) 1and3only

A tension member of a roof truss carries a
factored load of 430 kN. By considering the
‘rength in yield, what is t' gross
required to carry this load ? (Consider . o 250

grade steel)
(a) 1892 mm?
(b}  197° -um?
() 1903 mm?
(d)

-CVL

2150 mm?

121,

122,

123.

(20-A)

Stirrup area in excess of that requir for
shear and torsion is provided along each
termi...ted bar over a distance from the

cut-off point equal to

(a) three-fourth the effective depth of the

member.

{(b) one-third the effective depth o the

member.

{c) two-third the ef._.tive depth of the

member.

{(d} one-fourth the effective depth of the

member.

Which one of the following is not a type of

mortar ?

(a) Lime surkhi mortar
(b} Cement sand mortar
()

(d)

Cement stone chips mortar

| Cement ¢+ rtar

The grade of concrete and reinforcement are
M-20 and Fe-250 respectively. Consider
25 mm diameter bars and 7,4 is 1-2. What is
the development length at support for a
lar

simp _ s _ported beam of a rectar

section ?
(a) 1133 mm
(b) 1033 mm
(¢) 1321 mm

(d 1232 m
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