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1. A solid cylinder of length H, diameter D

and of relative dengity 5 floats in neutral
equilibmun m water with 1ts axis vertical.
What s the ratio of Ao Dif S5=067

{a) 086
& 072
(c) 052
d) 046
. In a two-dimensional flow, with its

stream function y = 2xy, the velocity at
a pomt (3, 4) is

(a) 120 ugie
(&} 100 units
(¢} &4 nnit
{d} 60 vnits

. An open rectangular tank of dimensions
dmx3Im=#2m contains water to a
height of 1.6 m, It is then accelerated
slong the longer side. What is the
maximum acceleration possible without
spilling the water ? If this acceleration
is then mereased by 10%, what amount
ef water will be spilt off ?

(a) 1472 m/s? and (-48 m?
by 1962 m/s and 9-48 m?
e}y 1472 m/s® and 0-52 mi
{d} 1-962 m/s? and 0-52 m?
. In a laminar flow between twe fixed

piates held parallel to each cther at a
distance 4, the shear stress is:

1. Maximum at plane % away from
each plate and zero at the plate
boundaries.
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2. Zero throughout the passage.

3. Maximum at the plate boundaries

and zere at a plane d away From

2
each plate,

Which of the above statements is/are
carrect ?

(a) 1 omly
(&} 2 only
(¢} 2 omly
(@ 1,2 and 3

- While conducting the [Tow measurement

using a trianguiar noich, an error of
+2% in hesd over the notch is
observed. The percentage error in the

computed discharge would be
(a) + 7%
(b) 3%
(c) + 5%

(dy ~4%

. An orifice i¢ located in the side of a

tank with its centre 10 cm above the
base of the tank. The constant water
level is |-0m above the centre of
arifice. The coefficiemt of velocity is
{-98. On the issuing jet, the honzontal
distence fom the wvepa-coniracta to
where the jet iz 10 cm belew vena-
contracta is

(a) 162 m
b 100 m
(€} 062 m
(d 032m



7. The velocity of water at the ouier edge

10.

of a 60 cm diamneter whirlpool, where
the water level is horizontal is 2-5 m/s.
The velocity of water at a level where
the diameter of the whirlpool is 15 cm, is

{a) 1 m/s
{b) 5 mfs
{c) & m/s
id} 10 mss

. In a trapezoidal channel with bed wadth

of 2 m, and side slopes of Zv on 1h,
critical flow occurs at a depth of 1 m.
What will be the quantity of flow and
the flow velocity 7 Take g as 10 m/s?.

(a) 7-22 m’/s and 3-10 mfs
o 6-82 m¥/s and 2-89 m/s
(¢) 722 m3/s and 2-89 m/s
(d) 6-82 m¥/s and 3-10 m/s

. A 75 m wide rectangular channel con-

veys 12 m¥/s of water with a velocity
of 1-5 m/fs. The specific energy bead of
the flow is

(a) 1-18m
v 178 m
(c}) 218 m
({d 2-78 m

A cylindrical vessel with closed bottom
and open top is 0-% m in diameter. What
Is the rotational speed about its vertical
axis (with closed bottom below and open
top above) when the contained incom-
pressible fuid will rise 0-3 m at the inner
circumference of the vessel and a space
of 0-4 m diammeter at the bottom will have
no fiuid thereon 7 Take g= 10 m/s?

11.

12,

13.

{a} 650 rpm

(b) 600 rpm

(c) 580 rpm

{d) 47 rpm .

The sequf:ntldr:pth tatio in a hydravlic
jump forrned in a rectanpular horizontal

channel 15 10. The Froude number of the
supercritical flow ig

(a) 122

b 104

{c} 742

(@ 421

A fluid flow 15 described by a velocity
field ¥7 = 4x2i — Sxiyj +1k

Whal is the absolute veocity (in magni-
mde) at the point (2, 2, 1) %

(a) /1802
® 1828
() +/1840
@ 1857
A partially open slaice pate discharges

water at 6 m/s with a depth of 40 cm
in a rectangular horizontal chamnel of
width 5 m. What weuld be the post-jump
depth of flow on the dowmstream of the
gate by taking g as 10 m/s??

(a) 151m
by 170 m
) 1-85m
(@ 195 m
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14.

15.

What is the maximum power available
at the downstream end of a pipehine
3 km long, 2% cm in diameter, if waler
enters at the upsteam end al a pressure
of 720 m of water, with taking pipe
fricion ceefficient as (03 and g as
10 mis?? '

(2) 770 mhp
(k) 740 mhp
(c) 700 mhp
(d) 66 mhp

In the design of pipeline the wusual
practice is to assume that due to aging

of pipelines :
1, The effective roughness increases
linearly with time.
2. The friction factor increases linearly
with time.

3. The flow through the pipe becomes
linearly lesser with timne,

Whick of the azbove statements ia/are
cotrect ?

{a} I, 2 and 3
(b} 3 only
{c} 2 only
(d} | only

16. Consider the following staternents

. In flow through hydro-dynamicailly
smooth pipes, the friction factor f is
always a constant.

2. In flow through hydro-dynamically
smooth pipes, the friction factor f
i5 always a function of the flow
Reynolds number.
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17,

18.

3. In a fully developed rough turbulent
pipe flow, the friction factor f is a
function of relative roughness only.

4. In a fully developed rough nrbulent
pipe flow, the friction factor f is a
function of the flow Reynolds
number and relative roughness,

Which of the above statemenis are
cotrect ?

= 1 and 3
{oy 2 and 3
{c) 2 and 4
{@ 1 and 4

Twa identical centrifugal pumps are con-
nected in paralle] to 8 common delivery
pipe of & system. The pump curve of
each of the pumps iz represented by
H = 20 — 60¢F where X is manometric
head of the pump amd O is the discharge
of the pump. The head loss equation
when two such fully-similar pumps jointly
deliver the same dtscharge O will be

(a) H =40 - 15¢*
)} H =20 - 60F
() H = 40 - 60"
@ H=20- 150
A line sowrce of strength !5t mfis is
sitvased within a uniform: stream flowing
at —12 m/s (i.e, right to left}. At a
distance of 0-6 m downstream from the
gource 13 an equal sink. How far will the

sfagnation points be from the nearest
sourced sink ?

(a) 038 m
(b) 0-46 m
(c) 052 m
(d) 0-583 m

[ ot



19,

20.

21.

At the point of operation with maximum
afficiency, a turbine indicated unmit power
of 12 units and wvnit speed of 98 units
and operates with 3300 kgf/s of How.
What are the speed i pm and the
specific speed of the machine respec-
tively when its design head is 85 m?

(a) 285 rpm and 339
{b) 270 rpm and 360
1 285 mpm and 3G

(3 270 rpm and 339

A hydraulic turbine develops 8000 kW
when muning at 200 rpm under a head
of 45 m. The spead of the same turbine
vnder a4 head of 60 m 15

(a} 2244 ipm
(b} 346-4 rpm
{c} 424-8 rpm
{d) 4&5-8 rpm
In a single-acting reciprocating pump, the
acceleration head at the begmning of the
soction strake 15 35 . If the pump Is
1-5m below the water level in the
supply reservoir, the prassure head at the

cylinder at that instant, considennog the
atmospheric pressure as 10-0 m is

{a] 2 m {abs)
() 4 m (abs)
(cy 8 m (abs)
(d) 16 m (abs)

22. A sojid -cylinder of circvlar section of

diameter & is of material with specific
gravity §,. This floats i 2 liquid of
specific gravity S§;. What is the maxi-
mum length of the cylinder if equilibtium
is to be stable with the cylinder axis
vertical 7

23.

24.

&) ds,
Z*JSS {'Er.’ - Ss}

45,
5.8~ 5,)
4s

(€) ’
" si5,-5,)

(d) =
8(S; —5,)

(b}

A tank is 1-8 m deep and square length
of 4-5 m at the top 2nd square length of
3 m at the bottotn. The four sides are
plane and each has the same trapezoidal
shape. The tank iz completely full of
oil weighing %36 kg/m?. What is the
resultant pressure on each side 7

(a) 5750 kgf
(b] 5500 kgf
{c) 5250 kgf
{d} 5140 kgf

{Over a basin of area 333 km?, there
was a storre for 6h with a umform
intensity of 2 cm/h. The observed runoff
was 20 = 10% m3?. The average rate of
infiltration for the basin was

{a} 5 mm/h
& 10 mm/h
(©) 20 mm/h
d 40 mm/h

. International Traffie Intelligent Survey

Data are related with

{a) Origin and destination stdies
(b) Speed and delay studics

(¢) Classified traffic volume suidics
(@ Accident profiling studies

A - BHUF-F-ELB



26.

27.

28.

A peak flow of a flood hydrograph due
to & six-hour storm is 470 m'/s. The
comesponding average depth of rainfall
15 & cmm. Assume an infiltration loss of
025 cm/hour and a constanl base flow
of 15 mi/s. What is the peak discharge
of 0 hour unit hydrograph for this
catchment ?

{a) &0 m/s

{by 7O mi/s

{c} 80 m3/s

{d}y 90 md/s

A new rteservoir has a capacity of
I2ZMm’ and its catchment area is
40 km?, The annual sediment yield from
this catchment is 0-1 ha.m/km? and the
trap efficiency can be assumed constant
at 90%. The number of years it takes
for the reservoir 1o lose 30% of its 1ninal
capacity is, nearly

(a) 177 years

Ll ?? }rg_:_l_rg

{c} 17 years
(d} 7 years

Cavitation iz likely to ocour if
|. Pressure becomes very high.
2. Temperature becomes low,

3. Pressure at the specific point falls
below vapaur pressure.

4. Energy is released with the enset of
a high intensity wave due to noise
and vibration of the machine.

‘Which of the abovwe sttements are
correct ?

{a) | and 3
(hy 2 and 3
{c} 3 and 4
{d) 2 and 4
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30.

Which of the following statements
are comect as regards aquifer charac-
tenistics 7
. The storage cosfficient 5 the
volume of water released from
storage from the enire aquifer duoe

to unit depression of peizemetric
head.

Z. The storage coefficient 13 the same
as the specific vield for water table
aquifer.

3. Both the aquifer constants, viz
storage coelficient § and Transmis-
sivity T are dimensionless nurnbers.

(a} 1 only

(k} 2 only
(c; 3 only
(dd 1, 2 and 3

The important parameters describing the
performance of a hydranlic machine are :
# the power input, &7 the fead produced
across the machine and the efficiency, 0.
For a given geometrical design of the
machine, the performance iz chame-
terized by the vanables :

H—1the head increase across the
machine, p—the fluid density, o - the
angular velecity of the rotor, [r—the
diameter of the rotor, g -the fluid
viscosity and (0 - the [low rate; and both
P and 7 are expressed through these
variables. How many non-dimensional
parameters are invelved herein ? Gravi-
tational acceleration g has also to be
considered necessarily ?

{a) 7
(b) €
(e) >
(d) 4



L}

31.

kR

What are the values of coefficients «
and ¢ if velocity distribution in a laminar
boundary layer on a flm plat is:

finy= Ui =g+ b+ cn? + dnd

0
Iy
wherg, 1 = "5

=,

Y 0 and

(¢) —7 and O

{d) 0 and O

-rk

The conditions to be satisfied for a
chamnel in *Regime’ as per Lacey are
. Constant discharpe.

2. Sill grade ang silt concentration are
constant.

3. The channel 15 fowing in unlimited
incoherent alluviom of the same
alluvial character as that trans-
ported,

Which of the abowve staiements are
correct 7

{a) 1 and 2 only
b 1, 2and 3

(¢} 1 and 3 only
(d} 2 and 3 only

Consider the following statements related
to uplift pressute in gravity dams :

I. A drainage gallery reduces the uplift
pressure at all levels below the
gatlery.

2. A drainage pallery below upsinidu
water level teduces the uplift
pressure at all levels belaw the
upstream water fevel.

3. A grout cortain near the heel
reduces seepage and uplift pressure
cverywhere on the gravity dam
whatever the upstreamn waler level,

34,

35,

36.

Which of the above statements are
carrecl ?

(a) 2 and 3 omly
(b) 1 and 2 ounly
(c) 1 and 3 only
(dy 1,2 and 3

A barrage on a major river in the
(Gangetic plains has been designed for a
fiood discharge 7000 m3/s. It has been
provided with a waterway of 380 m
length. The locsensss factor of thig
harrage is

(@) 17
@) 1]
(@ 07
(d) 01

A 20 m long horizontal coocrete floor
under a barrage on a permeable founda-
ton retains & 5\ head of waksr and Bas
a 5m desp downstream end pile. The
exit gradient is

{a} 11in 4
(by lin &
fc) 1m&G
{d) 1in8§
Electrical conductivity {EC) of water and

1otal disgolved solids {TDS) are relatable
as -

The value of EC will
{a} Decrease with increase in TES
(b) Increase with increase in TS

(¢} Decrease mmtally and then increase
with increase in TDS

(d) Increase initially and then decrease
with increase in TDS

A - B-HUF-P-EEB
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38,

39,

Consider the following propertics of

Nuonne :
1. It i5 a member of the haiogen
family.
2. i3 a greenish yellow diatomac gas.
3, Chlerine, 1odine, bromine and
Heliwm are members of the halogen
family.
4. Even fireproof asbestos bums in the
ambience of fluorine,
Which of the above are correct
(a) 1,2 and 3 only
(k) 3 and 4 only
(c) 1,2 and 4 only
id 1,2, 3and 4

The followwg are certain operating
problems of a rapid sand filter :

l. Sand depth should never be
depleted by more than 10 cm.

2. Air binding results due to develop-
ment of negative head and forma-
tion of air bubbles in the filter sand.

3. Water softemng with lime-soda
leads 1o inctustation of zand.

4. Bumping of filter bed is caused due
to negative head

Which of the above starement: are
cotrect ?

{a) I, 2 and 4 conly
{b) 1, 2 and 2 only
(c) 3 and 4 only
(d) 1,2, 3 and 4

Consider the Ffollowing characteristics
of E. coli bacterta -

1. (eram negative
2. Spore-forming
3. Facultative anaerchic

4. Bacillus

B-HUF-P.EEB — A
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41,

42,

Which of the above are correct ?
{a} 1, 2 and 3 only

{b}) 2 and 4 only

i€y 1,3 and 4 only

(d 1,2, 3 and 4

How much bleaching powder is nesded
to chlorinate 30007 of water whose
chlorine demand is 2 mg/{, assuming that
the bleaching powder has 25% available
chiorine ?

(a) 4g

(by 40 g

(cy 140 g

(dy 400 g

A water suppty distnibution system for an
averageiy-populated township is 1o be
designed for

{al Maximum daily demand

{h) Maximum hourly demand and fire
detrand

{¢c) Average demand

() Maximum daily demand and fire
demand, or maximum hourly
demand, whichever is higher

A combined sewsrage system i3 more
appropriate for developed areas where

(2) Rainfall occurs for a very few days
in 4 year

() Rainfall occurs almost upiformly
throughout the year

(c} Air temperatures are nearly uniform
throughout the year

(d} Air terperatures through the year
include exiremes during certain runs
af days



43,

45.

The velocity distribution in the boundary
!nywisgivﬁbyﬁ-:%,ﬂmr:isﬂm
velocity at a distence of y from the
boundary and u=1{f at y=25, & being

boundary lsyer thickness. Then the value
of momentum thickness will be

bai [ Qo

{2}

(b}

(<}

s x|

@

o [ S

100 m? of sludge holds 3 moisture

comtent of 95%, If its moisture content
changes tp 90%, the volume of this
sludge will then be

{a) 405 m?
(b) 50 m3
(€) 75 m

(d) 947 m3

The design cverflow rate of a sedi-
enentafion tank 15 chosen considering

(a) Flow rate through the tank

() Diameter of the particte intended to

be removed
(¢) Volume -:-I' the sedimentation tank

(d) Detention time in the tank

46.

47.

Consider the following siatements in
respect of flow equalization in a wasts-
water treatment plant

1. Biological itreatment is enhanced
because  shock  loadings  are
ﬂliminate::g ar minimized.

2. Flow equalization is an attractive

option for upgrading the perform-
ance of overloaded treatment plants.

3. Inhibiting substances can be diluted
and pH can be stabilized.

4. Thickening performance of primary
sedimentation tanks following grit
removal is improved.

Which of the sbove statements are
correct 7

(2) 1,2, 3 and 4
(k) 1,2 and 3 only
(c) 1,2 and 4 omly

(d) 3 and 4 only

A drain carrying 5 m?/s of wastewarer
with its BOD of 100 mg/[ joins a stream
carrying 50 m¥/s flow with its BOD of

5 me/i, What will be the value of the
BOI) of the combined flow afier

complete miing 7
(a) 3-6 mpf!

(b} 136 mg/!
(c) 336 mg/i
(d) 336 mg/f

A — B-HUF-Ir-EEB



48. Consider the following statements in

respect of aerated grit chamber :

1. The gmt accumulates at the bottom
in advancing spiral-flow aeration
tanks, locationzlly preceded by grit

chambers, led to the eventuai
development of aerated grit
chambers.

2. The excessive wear on grit handling
gquipment is a major factor for the
populerity of aerated grit chambers,

3. Aecrated prit chambers are designed

0 provide detention period of
1 minute at maxitmum rate of flow.

4. Diffysers are located at (-45 m to
046 m above the bottom of the
chamber.

Which of the above statements are
correct ?

{a) 1, 2 and 3 only
(b} 3 and 4 only

(©)

(d) 1,2 3and 4

1, 2 and 4 ouly

49. The side of a square land was measured

as 50 m and s im emor by 005 m.
What is the correspending error in the
computed area of the land ?

fa) 5 md

(b} 10 m?

{c} 15 m?

(&) 20 m?

B-HUF-P-EEBE -- A
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50. Consider the following statements in

s1.

respect of anaerobic sludge dipester:

i. It iz less expensive compared to
several other methods available.

2, Processing of separable solids
impacts the envirnment to a

3. Quantity of separated
requiring disposal is minimal.

4. Dhgested sludge is very readily
dewaterahie.

Which of the above statements are
cerrect 7

(2) 1,2, 3 and 4
B 1, 2 and 3 only
(c) 3 and 4 enly

@ i, 2 aud 4 ooly

solids

Censider the Bllowing statements as
regands a Septic Tank :

. The size required is large and
unecanemical when serving more
than roughly 100 perscns.

2. It can remove around 90% of BOD
and 80% of suspended salids.

3. As compared to the sludge holding
of a plain sedimentation tank, a
septic tank can hold abont 90%% less
of sludge volume,

4, Frequent removal of sludge is nol
requited.
“Which of the above statements are
correct 7

{a) 1 and 2
b} 2 and 3
{c) 3 and 4
(d) 1 and 4



52, Sewage sickness relates to

53.

54,

{a) Toxicity of sewage interfering with
‘response’ Lo treatment

(b}

Destruction of aguatic flora and
faunz dus to gress pollution of
receiving bodies of water by the
sewage

(c)

Reduction in the waste punfying
capacity of the soil

(d)

Clegging of pores in secil due o
excessive application of sewage
leading 10 obstrucdon of Jand acra-
tion thercby leading to septic condi-
tens i the land

The waste water of a certain large
colony containg 167 ° mmol/l of OH™
ions at 23°C. The pH of this sample is

(a) 86
o) 7-9
(c) 54
d 45

Consider the relevance of the following
features for causing photochemical
SM0E

1. Air stagnation.
2. Abundant sunkight

3. High concentration of NO,
atrmosphers.

4. RHigh concentration of 80; in
atmosphere.

Which of the above {eatures are
comrect ?

{a) !, 2 and 3 only
(bi
(c)
(d}

3 and 4 only
I, 2 and 3 only
1,2, Jand 4

11

55.

56.

Consider the following statements related
to ecology :

1. All the physizal, chemical and
biological factors that a species
needs in order to live and reproduce
12 called ecological niche.

Z. The boundary zone between two
eCosysiems 5 known as ecolone.

1 Tha *h.'l‘n#"r' 'i'rl tha Arskire  aras
ol die A TR D U Uiv  JilWtivo i
known as tundra.

4. A biome usua]ly has a distinct
climate and life fprms adapted to
that climate. Biome is more
extensive amd complex than an

ecosystemn.

Whick of the above statements are
correct 7

(&) 1,2 and 3 only

(k) 1,2 and 4 only

(c) 3 and 4 only

(d} 1,2 3 and 4

Consider the following laws of ecology
suggested by Barry Commoner :

1. Everything 15 connected to every-
thing else,

2. Bverything must go somewhere.
3 Nawire knows best.

4. There is no such thing as a free
lunch.

Which of the sbove siaimments are
corect

(2)
&)
(c) 3 and 4 only
id) 1, 2, 3 and 4

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

A - B-HUF-P-EEB



57.

58.

59,
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For a hydraulicaily efficieni rectangular
channel of bed width 5 m, the hydraulic
radius is

(2) 5 m
b)) 125 m
{&) 275 m
(dy 425 m
The standard plasticity chart by

Casagrande to classify fine-grained soils
15 shown in the figure,

A
| P
preg | A fine

20 35 0 LL %

The ares marked P represents
(a)
(&)

Inorganic clays of high plasticity

Organic clays and highly plastic
organic sils

{c) Organic amd inorganic silts and silt-

clays

{d} Clays

A s0il sample has shrinkage limit of &%
and the specific gravity of the soi] grains
is 2-6. The porosity of soil at shrinkage
limit 1s

(2)
(b)
(c)

{d)

7-5%
Q-5%
{3-5%
16-53%

12

60. What is the dry unit weight of a clay
goil when the void matic of a sample
thereof is 0-50, the degree of saturation
is 70%, and fhe specific gravity of the
soi] praing 13 2-7 7 Take the value of 3,
ta be 9-81 kN/m?.

(&) 13-65 kN/m?
() 19:95 kN/m?
() 2365 kN/m?
(d) 29-95 kN/m?

61. Wiich technique of stakilization tor the

sub-base is preferred for 2 heavy plastic
sail ?

fa) Cement stabjlization
{b)
{¢)
(d)

Mechanical stabilization
Lime stabilizatign

Bilnmen stabjlizaion

62. A fill having volume of 150000 m” is to

be constructed at a void ratio of 0-8.
The bormow pit solid has a void ratio of
i-4. The volume of soil required to be
excavated from the bormrow pit will be

(a) 150000 m}
{b) 200000 m’
{c) 250000 m?
{d) 380000 m?

63. A channel designed by Lacey’s theory

has a mean velocity of 1-1 mfs. The sik

factor iz 1), Then hvdraulic mean mdiug
will be

(a) 1-13m

b 227 m

{c) 313m

(d) 427 m



64. Consider the following assumptions as

65.

66,

regards field permesability test:

1. The flow is larninar and Darcy’s
law iz valid.

2. The How 12 horizontal and uniform
at all points in the wvertical section.

3. The velocity of fiow is proportional
to the ‘tangent magnitude’ of the
hydraulic gradient.

Which of the abowve assumptions are
gorect ?

La}
(b} 1 and 3 only
(c) 2 and 3 only
(d) 1,2 and 2

1 and 2 only

In a three-layered soil system, the
thicknesses of the top and bottom layers
each are half the thickness of the middle
layer. The coefficients of permeability of
top and battom layers each are double
the eoefficient of penneability & of the
middle layer When horizontal flow
occurs, the equivalent coefficient of
permeability of the system will be

fa} i-5 &
by 30 &
(c) 434
(d) ¢0k

A uniform collapsible sand stratum,
2-5 m thick, has specific gravity of its
sand az 2-65, with a natural void mto of
(-65. The hydraulic head required to
cause quick collapsible sand condition is
(a) 2-50 m
B 2-75m
(¢} 3-25m
(d} 3-50m

13

67. The ratio of dry unil weight to

68.

69.

unit
wetght of water represents

{a) Specific gravity of soil sohids
{b} Specific gravity of so1l mass
(¢} Specific gravity of dry soil
(d) Shnnokage ratio

The virgin compression curve with axes
adopted as per convention in this regard
for 2 clay soil is shown in the fHigure,
The compression index of the seil is

{a) 025
by G50
{cy 100

(@ 125

Procior’s compaction test for the maxi-
mum dry density of a certain soil gave
the results as: 1-77 gm/cc and OMC
14-44%. The specific gravity of the
clay soil grain was 2-66. What was the
saturation degree for this so1i 7

(a)
(b)
(c)
@

4%
55%
66%
17%

A — B-HUF-P-EEB



T0,

T1.

73,

A rigid retaiming wall of 6 m height has
4 ssturaled backfill of soft clay sail
What 15 the cndcal height when the
properties of the clay soil are -

Yeut = 17-56 kN/m? and cohesion
C= 18 kNim2

2 l-lm
(b} 2-1 m
{c}] 3-1m

d) 4im

The Enginesring News Record Formula,

Wh
Ca = (s + 025)

1. Drop hammer

. 15 wsed for the case of

2 Smple-acting hammer

3. Double-acting hammer
Which of the above is/are comrect ?
(a)
{v) 2 only
(c} 3 only
()

| oniy

'}, 2and 3

In a cettain sea shore, the height of a
refaining wall with smooth vettical back
is 44 m. The foundation 15 over an
expangive collansible zail gnd has 3
honizontal surface at the level of the wop
of the wall and camies a udl of 197 &Pa.
The unit weight and angle of internal
fiction are 19 kN/m? and 30°, respec-
tively. What is the nearest magnitude of
the tolal active pressure per metre length

of this sea shore wall ?

B-HUF-P-EEB - A
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13,

14,

(a) 270 kN/m
(b} 360 kN/m
{cy 450 kN/m
{d) &40 kN/m

Which of the following statements are
rightly associated with the laws of
weights in the theory of efrors ?

1 If an equation iz multiplizd by it
ovn weight, then the weight of the
resuiting equation is equal to the
reciprocal of the weight of (he
orginal equation.

2 The weight of the atgebraic sum of
two or more quantities is equal to
the reciprocal of the som of the
individual weights,

3. If the quantity of a given weight is
multiphied with a factor, then the
weight of the resuiting quantity is
obtaned by dividing the original
weight by the souare root of that
factor.

4. TF the quantity of 2 given weight is
divided by a {acior, then the weight
of the resulting quantity is obtained

by multiplying the original weight by
ihe square of thal factor,

2 and 3
2 and 4
| and 4
1 and 3

(a)
(b)
(c}
{d}

Hypotenusal atlowance is given by the
expression (adopting stendard conven-
fons)

ta} (1 —secd) * measured distance

{B) (1l - cos@) = measured Jdistance

(c) (sec® — I} = measured distance

(d) (cosé& - 1) x measured distance



T

T,

TI.

)

The clogging of chain rings with mud
mtroduces (with ‘error’ defined in the
standard way)+

. Negative cumnulative error
2. Positive cumulative error
3. Compensating error

(@) [ only

{b) 2 anly

s} 3 omly

1, 2 and 3

The maghetic bearing of a line {on full-

circle mensuration basis) is 53° 30 and

the magnetic declination is 5% 30" East,

The true magnetic beating of the line
will be

(2) 61°00°

(B) 55° W

{c) 40°00

{dy 30"

In any closed traverse, if the survey
work is error free, then

1. The algebraic sum of all the lab-
tudes should be equal to zero.

2. The algebraic sum of all the
departures should be equal to zero,

3. The sum of the northings should be
equal to the swum of the southings.

Which of the above sttements are
correct 7

(a) 1 and 2 only
(t) 1 apd I only
{c) 2 and 3 only
(&) ), 2 and 3

15

T8,

The rise and fzl]l method for obtaining
the reduced levels of points provides a
check on

I. Foresight
2. Backsight
3. Intermediate sight

Which of

rorraot T
L L YR !

the above statements Aare

(2)
(b)
{c} 2 and 3 only

I and 2 only

1 and 3 only

{d) 1,2and 3

Turning of the theodolite teiescope in
verticali plane by 180° about the
herizontal axis is known as

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

Seting
Centening
Transiting
Swinging
Which of the following are among the
fundamental lines of a theodolite 7
1. The vertical and horizontal axes

2. The lines of collimation and axis of
the plate levels

3. The bubble line of the altitude level
(2)
(b)
{¢} 2 and 3 only

(d)

} and 2 only
1 and 3 only

I, 2 and 3

A - B-HUF-P-EEB



81,

Local mean time of a place of longitude
of 42°36" W is 8h 42m 15s AM. The

corresponding Greenwich Mean Time is
(a)

by i1h32m39s PM

I0h 32 m 40 5 AM

{¢) 0h32m39s PM

( 11h32m 39s AM

A wvertical photograph of a flat area
having an average clovation of 250 m
above mean ses level was taken with a
camem of focal length 25 cm. A section
line AR 304 m long in the area measures
[5 cm on the photograph; a tower BP in
the area also appears on the photograph,
The distance between images of top and
bottemn of the tower measures 0-5 cm on
the photograph. The distance of the
image of the top of the tower is [0 ¢m.
The actual height of the tower ks

(a) 10m-

{b)

fc) 20 m

159 m

(& 25m

A tansporfation fnip survey was
undertaken between private car, and
public car transportation. The proportion
of thase using private cars is U-45. While
using the public transport, the further
choices avaiigble are Metro Rail and
Mona Rail, out of which commuting by a
Mono Rail has a propertien of §-55, In
such a situation, the choice of interest in
using 8 Metro Rail, Mono Rail and
private car would be, respectively

B-HUF-F-EEB - A
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84.

(a)
()
()
()

0-25, 0-3 and 0-45
0-45, 0-15 and 0-3
0-25, 0-43 and C-3
0-3, 0-25 and 0-45

An airfoil of surface area 01 m? s
tested for it L in a wind tunnel.
{Conditions can he consider
incampressible flow.) At an angle of
attack of 5°, with standard air of density
1-22 kg/m’, at a speed of 30 m/sec, the
liit 15 measured to be 3-2 kgf. What is
the hit coefficient 7 For a prototype wing
of area 10 m?, what is the approximate
hit at an air speed of 160 kmph at the
same angle of atack of 5°7

(2) 0572 and 700 kgf
) 0-603 and 700 kgf
(c) 0-572 and 570 kgf
(d) 0-603 and 570 kef

Two tanks 4 and R, of constant cross-
sectional areas of 10 m? and 25 mi
tespectively, are connected by a 5 em
pipe, 100 m long, with f = G-03. [f the
initial difference of water levels is 3 m,
bow long wil it take for 2-5 o of water
to flow from A te B ? Considering entry
and exit Ipgses, it can be grossly
assumed that the flow velacity, in m/s,
through the pipe iz 1-75+k, where 4 is
in m, taking g = [0 m/sec?; also, may
take area of pipe as 2x 107 m?,

(@) 535 seconds
{b} 516 seconds
{c} 485 seconds
(d) 467 secorns



86. The consistency and fow resistance of a

83.

sample of bitomen can be determined
throngh which of the following tests ?

- {z) Viscosity test

{b) Penetration test
{¢) Duectility test
(@} Softening pont test

. A pipe of 324 mm diamweier, haing

friction coefficient ag 0-04, connects two
reservoirs with 153 m difference in their
water levels through a 1500 m long

pipe. What will be the discharge through
the pipe ?

(a) 104 Ips
(b) 134 Ips
{c) 163 Ips
{d) 196 Ips

Flexible concrete is a mix comprising of
(#) Gravel, filler and 3040 binsmen
{b) Sard, filler and 30/40 bitumen only

{c) Gravel, sand, filler and 6&0/70

biturnen
(@} Sand, filler and 60470 bitumen only

Consider a soil sample, for which tests
yield the fellowing results :

Passing 75 micron sieve  62%
Liquid limit 35%
Plasticity Index 14%

As per the group index classification of
spil, what is the soll condiflon of the
above 501l sample ?

{a) Poor
{b} Fair
(c} CGood
(d)y Excellemt

90,

1.

Consider the following statements
reganding ductility of bitumen :
1. Ductility is the property which does

not permit bitumen to wnderpo large
defonmation without breaking

2. Bitumens with high ductibity are
generally adhesive but do not have
good cementing propertes

3. Ductility must be ascertalned at two
different temperatires in order Lo

pronounce on the suitability of the
muterial

Which of the above statermnents is/are
comrect ?

(a} 3 only

(b) 2 only

{¢) 1 only

(d 1,2 and 3

A collapsible soil sub-grade sample was
tested using Standard California Bearing

Ratio apparatus; and the observations are
given below :

St.No| Load | Penetration
1. |60S55kg 2-5mm
2. |80-55kg| 50mm

Taking the standard assumptions regard-
ing the load penetration curve, CBR
value af the sample will be iaken s

{a) 39%
) 40%
(<) 44%
{d 55%

A — B-H1F-P-EEB



92.

93.

94.

95.

What is the critical thickness of a
prestressed concrete pavernent (using
Westergaard's Comer Load Formula)
o support @ maxipmm wheel load of
4200 kg 7 Allow 1084 for impact. Tyre
pressure may be taken as 7 kg/cm?
Assume Hexural strength of conctete
as 50 kz/cm?, factor of safety as 2,
subgrade reaction for plastic mix road as
6 kgfom?, and modulus of elasticity as
3 % 10F kp/en?.

(a) 196 cm
(b} 216 cm
{cy 236 cm
(dy 25&cm
At a hydraulic jump, the flow depths
are 0:4 m and 5 m at the upstream and
downgiream, respectively. The channel is

wide rectangujar. The discharge per unit
width is neatly

{2y 58
(b) 64 mifs
(c) 73 m?/s
() 83 mi/s

wlic
i T

Overspeed and delay studies on a pre-
selected section of a Highway are
conducted by

(a} Fast moving car methad
(b} Enoscope

{c} Radar

() Trafflc contours

The surface tension of water at 20°C i3
75 < 107 N/m. The difference in water
surfaces within and outside an open-
ended capillary wbe of | mm intemnal
bore, mserted at the water surface,
would pearly be

B-HUF-P-EEB — A
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96.

97.

98.

{a} 7 mm
(b)
(c)

(d)

1! mm
15 mm

19 pum

Survey of India was puoblishing

taposheets using a scale of
{a) 1:
(b} 1
fey 1:
d) 1

1000
: 5400
100G0

: 50000

The maximum speed of a {rain on B.G.
track having a curvature of 3™ and a
cant of 10 c¢m with allowable cant
deficiency of 75 mm, for conditbons
obtaining m India, is

(a) 87-6 km/h
(b) 99-6 km/h

{c) 766 km/h

(@} 65-6 km/h

The gradient for & B.G. railway line
such that the grade resistance together
with curve resistance due to a 4% curve
which will be equivalent to a simple
ruling gradient of 1 in 150 13

(@ 1: 180
®) 1:260
(¢) 1 : 380
(d) 1 :400



99.

190.

101,

A Pelton wheel works under a head of
400 m. Friction loss through the pipe flow
is himited to 10%. The coefficiem of
velocity for the jet is 0-98. What is the
velocity of the jet 7 Take ¢ = 10 m/s

{a) 83 m/s
by 7?1 m/s
(¢} 65 mis
) S6mis
The value of porosity of a soil sample in
which the total volume of soil grains is

equal to twnce the total volume of voids
would be

{a) 3%
(b) 40%
(c) 50%
(d) 60%

Consider the following statements :

1. In an Impulse turbine, the pressure
of the fMowing water remains un-
changed and i equal io atmospheric
Pressue.

2. In lmpulse turbines, the water
impinges on the buckets with

‘pressure energy’.

3, In a Reaction turbine, the pressure
of the flowmp water remains un-

changed and is equal to atmospheric
pressure.

Which of the above statement: is/are
correct ?

(a} ! omly
(b} 2 only
{c} 3 only
(dy 1,2 and 3

19

102. A Pelton wheel with single jet rotates al
600 rpm. The veiocity of the jet from
the nozele is 100 m/s. If the ratic of the
bucket velocity o jet velocity is 044 and
the speed ratic is (-43, what is the
coefficient of velacity of the nozzle ?

{a} 0817
(b} 0882
(©) 0913
@) 0977

Direciions »

Each of the next Eighteen (18) items
consists of twa statements, one iabelled as the
‘Statement {I)° and the other as ‘Statement
(ITY'. Examnine these two statements carefully
and select the -answers to these items using
the codes given below :

Codes

{a} Both Statement {I) and Statement
(I are individually trwe and State-
ment (IT} is the comrect explanation
of Htatement (I}

(b) Both Statement (I) and Statement
(1) are individually iree but State-
ment {iI) i5 mor the correct expla-
nation of Statement ([}

{c} Staternent {I) is true bar Statement
(I} is false

(d) Statement (1) is false but Statement
{1 is true -

103. Statement {I) : The shear strain graph
for a Newtonian fluid is
lirear.

Statenzent (II) : The coefficient of visco-
gity g of the fluid is not
a constant.

A — B-HUF-P-EEB



104. Smiement (1)

Statement (1)

105, Smtement {1}

Statement (II)

106. Statement (1) :

Slaterrent (Li)

107, Staternent (I -

Statement (1) :

I-HUF-P-EEB - A

: Reynolds number must

be the same for model
and the prototype when
both are tested as
immersed in a subsanic
o,

» A model should be
geometrically similar to
the prolatype.

: The ogee spillway is a

control weir having an
S-shaped crest profile
which provides a high
discharge  coefficient
without causing cavita-
rons.

: The crest profile of ogee

spillway conforms to the
lower nappe of flow
over a ventilated sharp-
crested weir and ensures
a constant discharge
coefficient for all heads.

In open channel flow,
the maximum velocity
does not occur on the
free surface. '

: There 18 wind drag on

the free surface of an
open channel,

The deeper a lake, the
lgsser the evaporztion in
summer and the more in
winger.

Heat storage in water
bodies affects seasonat

108, Statemnent {I) ;

Staternent (IT) -

109. Statement (1) :

Staternent (IT) :

110, Statemnent {I) :

Staternent (ID)

Flow over sharp-cresied
weirs, standing  wave
flurnes and abrupt free
overfalls at ends of long
straight channels are
examples of ramdly
vanied flow,

The above-listed flows
are atl essentiaily local
phenomena and can
be utilized for flow
measurement in  open

charmels.

Negattve :zkin  friction
wiil act on the piles of
a group In filled-up
reclaimed soils or peat
s0il.

The fhlled-up or peat
soils  are not  fully
consolidated but  start
consalidating under their
own  overburden pres-
sure, developing a drag
on the surface of the
piles.

The  possibility of
quicksand condition
occurming i more on the
downstream of a weir
on a permeable founda-
tion than an  the
upstrearn end with an
twvard  commoment  of

secpage velogity.

Seepage lines end with
an upward component of

seepage velocity at the
dovwmstreamn reaches of

such a weir,



111. Statement (I} :

Statement {II) .

112, Statement (I} .

Statement (II) ;

113, Statement () :

Staternent (IT) :

Multistape  centrifugal
pumps are used to pto-
duce very high delivery
neads.

Roto-dynamic  pumps
must have to  be
centrifugal rather than
centripetal, from the very
basic principles  of
hydrodynarnics. Also, the
stages are 10 series.

The speed of a hydraulic
twbine has to be mam-
tained constant irrespec-
tive of the load on the
machine for keeping the
electrical power genera-
tion frequency constant

Govemning of hydmaulic
trbines can be done by
controlling the discharge
through the terbines by
adjusting the spear valve
in Pelton turbines and

"the wickes in Frangis or

Kaptan turbines,

A channel n alluyium
nmning with  constant
discharge and constant
seditnent charge will first
form its flow section and
then its final longitudinal

stope.

If a channel 1n alluvium
as a sectlon too small
for a pgiven discharge
and slope steeper than
required, degradation and
aggradation happen and
then the fiow section
attains final regime.

21

114, Statement (1) :

Statement (II) :

115. Statement {I) :

Statement (I} :

116, Statemnent {1} :

Staternent ([1) :

The shear siress exerted
by the stream flow on
the bad is responsible
for the rnovement of bed
sediment particies.

ﬂe sediment will move
when the shear siress
crogses a threshold limit

degipeated 22 a2 oritical

shear stress 7.,

The trap efficiency of a
reservoir increases with
age as the reservoir
capacity is reduced by
sediment accumulation.

The trap efficiency is a
function of the ratio of
reservoiT tapacity 10 the
tota]l inflow. A smafl
reseTvoir om a3 large
stream has a low trap
efficiency.

Recarbonation of water
softened by lime-soda
process resulls  im
increased handness of
the water.

Suspended solids, Fke
Cal0, and Mg30,,
which bave not settled ir
the sedimentation tank,
get dissolved due to
passage of COQ,,

A - B-HUF-P-EEB



117. Statement (1)

Staternent (11)

118. Stetement (1) :

Statermnent (11)

113, Statement {T)

B-HUF-P-EEB - A

- Aerobic reactions

; Pipes carrying water are

anchored at bends and
other points of un-
balanced thrusts,

: Pipes are anchored by

firmly embedding in
massive  blocks of
concrete Or ‘masonty Lo
counter side thrists due
to hydrodynamxe forces
eXerted on the joints.

Aerchic condition in
cempostng of refuse can
be confirmed by tem-
peraiure measurements.

are
exothermic.

. For a given soil, opb-

mum moisture content
increases with the
increase In compactive
effort.

22

Statement (1T} :

124. Statement (1) :

Staternent {11} :

Higher the compactive
effort, higher is the dry
density at the same
mosture content.

Rate of settdement of a
consolidating layer de-
pends upon its coefli-
cient of consoledation,
which is directty propor-
honal to the permneability
and number of dminage
paths avaiiable.

The excess hydrostatie
pore pressure i relieved
fast in soil of higher
permeability, in  tum,
depending on the number

" of drainage paths availa-

ble im the consolrdatng
layer.
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