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Third Semester
  Civil / CTM

Fifth Semester
PTDC Civil

HYDRAULICS

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total five questions out of eight.

Hw$b AmR> _o§ go nm±M àíZ hb H$s{OE&

ii) In case of any doubt or dispute, the English version question
should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Differentiate between total pressure and intensity of pressure. 3

Hw$b Xm~ VWm Xm~ H$s Vrd«Vm ‘| A§Va ñnï> H$s{OE&

b) Why viscosity of gases increases but viscosity of liquid decreases
with increase in temperature. 3

Vmn ~‹T>Zo Ho$ gmW J¡g H$s í¶mZVm ~‹T>Vr h¡ naÝVw Ðd H$s í¶mZVm KQ>Vr
h¡, ³¶m|?

c) A rectangular plate 2m wide and 3m deep is immersed in static
liquid. Draw pressure diagram showing variation of pressure
when plate is 6

i) Horizontal

ii) Vertical

2 ‘r. Mm¡‹S>r VWm 3 ‘r. C±Mr Am¶VmH$ma ßboQ> H$mo {H$gr pñWa Ðd ‘| Sw>~mZo
na {ZåZ{b{IV pñW{V¶m| Ho$ {bE Xm~ {dVaU AmaoI It{ME …

i) ßboQ> j¡{VO h¡&

ii) ßboQ> CÜdm©Ya h¡&
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d) A circular plate 2.0m in diameter is immersed in water such that
its top most and bottom most point is 2.0m and 4.0m below the
water surface respectively. Find the total pressure and position
of the centre of pressure. 8

2.0 ‘r. ì¶mg H$s EH$ d¥VmH$ma ßboQ> nmZr ‘| Bg àH$ma Sy>~r h¡ {H$ BgHo$
g~go Cnar VWm g~go {ZMbo {~ÝXþ H$s Ob gVh go Xÿar H«$‘e… 2 ‘r.

VWm 4 ‘r. h¡& Hw$b Xm~ VWm Xm~ Ho$ÝÐ H$s pñW{V H$s JUZm H$s{OE&

2. a) Differentiate between simple manometer and differential
manometer. 3

gmYmaU Xm~‘mnr VWm {d ôXr Xm~‘mnr ‘| A§Va ñnï> H$s{OE&

b) Why piezometer can not be used to measure very high pressure.
3

AË¶§V CÀMXm~ ‘mnZo Ho$ {bE nrOmo‘rQ>a H$m Cn¶moJ ³¶m| Zht {H$¶m Om
gH$Vm?

c) Describe Atmospheric pressure, Gauge pressure and Absolute
pressure and give relationship between them. 6

dm¶w‘§S>br¶ Xm~, JoO Xm~ VWm ¶WmW© Xm~ H$mo n[a^m{fV H$a CZHo$ ~rM
g§~§Y ~VmB¶o&

d) A differential manometer is connected at two points in a horizontal
pipe running full of water. If the difference in mercury levels is
recorded as 100mm calculate difference in pressure at the two
points in head of water. 8

EH$ {d ôXr Xm~‘mnr EH$ j¡{VO nmBn go Xmo {~ÝXþAm| na Ow‹S>m h¡& nmBn
nyar ^ar AdñWm ‘| nmZr H$m àdmh H$a ahm h¡& ¶{X nmao Ho$ Vbm| ‘| A§Va
100 {‘‘r. Zmnm J¶m hmo Vmo XmoZm| {~ÝXþAm| Ho$ ~rM Xm~mÝVa nmZr Ho$ erf©

Ho$ ê$n ‘| kmV H$s{OE&

3. a) Differentiate between Gravity flow and pressure flow. 3

Jwê$Ëd àdmh VWm Xm~ àdmh ‘| A§Va ñnï> H$s{OE&
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b) Flow is Laminar or Turbulent how it is decided using Reynold's
Number? 3

àdmh ñVar¶ h¡ AWdm {djwãY BgH$m {ZU©¶ aoZmëS> g§»¶m Ho$ AmYma na
{H$g àH$ma {H$¶m OmVm h¡?

c) With the help of a neat sketch describe flow net. What are various
uses of flow net? 6

EH$ ñdÀN> {MÌ H$s ghm¶Vm go àdmh Omb H$m dU©Z H$s{OE& àdmh Omb
Ho$ {d{^Þ Cn¶moJ ³¶m h¢?

d) A venturimeter having a throat diameter of 200 mm is
introduced in a horizontal pipe line of diameter 500mm. The
differential mercury manometer connected to the venturimeter
shows 300mm of mercury. The coefficient of meter is 0.95.
Find out the discharge of water flowing through the pipe line.

8

EH$ d|Mwar‘rQ>a {OgHo$ H§$R> H$m ì¶mg 200 {‘‘r. h¡& EH$ j¡{VO nmBn ‘|o|
{OgH$m ì¶mg 500 {‘‘r. h¡, bJm¶m J¶m h¡& ôXgyMH$ nmao H$m Xm~‘mnr
300 {‘‘r. nmR>çm§H$ àX{e©V H$a ahm h¡& ‘rQ>a H$m JwUm§H$ 0.95 h¡& nmBn
go àdm{hV hmoZo dmbo {dgO©Z H$s ‘mÌm kmV H$s{OE&

4. a) Differentiate between pipes in series and pipes in parallel. 3

nmBnm| Ho$ loUr H«$‘ g§¶moOZ VWm nmBnm| Ho$ g‘mZm§Va H«$‘ g§¶moOZ ‘|
A§Va ñnîQ> H$s{OE&

b) What is the cause of water hammer in pipe lines. 3

nmBn bmBZ ‘| ObmKmV {H$g H$maU go hmoVm h¡?

c) Briefly describe various minor loss of heads in a pipe line and
also give formulae to calculate their values. 6

{H$gr nmBnbmBZ ‘| hmoZo dmbr {d{^Þ bKwerf© hm{Z¶m| H$m g§jon ‘| dU©Z
H$s{OE VWm CZH$m ‘mZ kmV H$aZo Ho$ {bE gyÌ ^r {b{IE&
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d) In a town, where the population is 3,00,000 water is supplied
through a pipe from a reservoir at a distance of 10,000m. The
head loss due to friction is 25m. Find the diameter of the pipe, if
each individual consumes 120 litres of water per day and half of
the supply is pumped in 10 hours Given f = 0.0075. 8

3,00,000 OZg§»¶m dmbo {H$gr eha ‘| nmBn Ûmam 10,000 ‘r. Xÿa
pñWV {H$gr Obme¶ go nmZr àXmZ {H$¶m OmVm h¡& eha H$m àË¶oH$
{Zdmgr à{V{XZ 120 brQ>a nmZr H$m Cn¶moJ H$aVm h¡& ¶{X nmZr H$s
Amdí¶H$Vm H$m AmYm ^mJ 10 K§Q>o ‘| n§n {H$¶m OmVm h¡ VWm Kf©U Ho$
H$maU erfª hm{Z 25 ‘r. hmo Vmo nmBn Ho$ ì¶mg H$s JUZm H$s{OE& {X¶m
h¡ f = 0.0075.

5. a) Differentiate between Artificial channel and Natural Channel. 3

H¥${Ì‘ M¡Zb VWm àmH¥${VH$ M¡Zb ‘| A§Va ñnï> H$s{OE&

b) Define wetted perimeter, Hydraulic radius critical flow. 3

^rJr n[a‘mn, Ðdr¶ {ÌÁ¶m VWm H«$mpÝVH$ àdmh H$mo n[a^m{fV H$s{OE&

c) Describe hydraulic Jump and give its uses. 6

ObmoÀN>mb H$m dU©Z H$a BgHo$ Cn¶moJ ~VmB¶o&

d) The area of most economical rectangular channel section is
18m2. When a slope of 1:2400 is given to the channel bed,
water flows with the velocity of 1.5m/s. Find the value of chezy's
constant. 8

{H$gr loð> bm^H$mar Am¶VmH$ma n[aÀN>oX dmbr M¡Zb H$m joÌ’$b 18 ‘r2

h¡& M¡Zb Ho$ Vb H$mo 1:2400 H$m T>mb XoZo na Bggo nmZr 1.5 ‘r./go.

Ho$ doJ go àdm{hV hmoVm h¡& MoOr pñWam§H$ H$m ‘mZ ~VmB¶o&

6. a) Differentiate between venturimeter and venturi flume. 3

d|Mwar‘rQ>a VWm d|Mwarâby‘ ‘o§ A§Va ñnï> H$s{OE&

b) Why triangular notches are more effective than rectangular notches
in measuring small discharges? 3

H$‘ {dgO©Z H$mo ‘mnZo Ho$ {bE Am¶VmH$ma Zm°M H$s VwbZm ‘| {Ì ŵOmH$ma
Zm°M Á¶mXm à^mdr ³¶m| h¡?
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c) Describe float surface method for measuring flow velocity in open
channels. 6

Iwbr M¡Zb Ho$ àdmh H$m doJ ‘mnZo Ho$ {b¶o à¶moJ H$s OmZo dmbr âbmoQ>
ga’o$g (float surface) {d{Y H$m dU©Z H$s{OE&

d) The head of water over an orifice of diameter 40 mm is 10m.
Find the actual discharge and actual velocity of the jet at vena
contracta. Take  Cd = 0.6 and Cv=0.98. 8

40 {‘‘r. ì¶mg Ho$ Am°[a{’$g na Oberf© H$m ‘mZ 10 ‘r. h¡& dmñV{dH$
{dgO©Z VWm OoQ> g§Hw$MZ na OoQ> H$m dmñV{dH$ doJ kmV H$s{OE& {X¶m
h¡& Cd = 0.6 and Cv=0.98.

7. a) Differentiate between Pump and Turbine. 3

n§n VWm Q>a~mBZ ‘| A§Va ñnï> H$s{OE&

b) Why foot value used in centrifugal pump is one way type valve?
3

AnHo$ÝÐr n§n ‘| Cn¶moJ {H$¶m OmZo dmbm dmëd, EH$ {Xe (one way)

dmëd ³¶m| hmoVm h¡?

c) Draw a neat sketch of centrifugal pump showing all its component
parts. 6

EH$ ñdÀN> {MÌ ~ZmH$a AnHo$ÝÐr n§n Ho$ g^r Ad¶dm| H$mo àX{e©V
H$s{OE&

d) Compare centrifugal pump and Reciprocating pump. 8

AnHo$ÝÐr n§n VWm àË¶mJm‘r n§n H$s VwbZm H$s{OE&

8. Write short notes on (Any three): 20

a) Types of Turbine.

b) Hydraulic coefficients of orifice.

c) Siphon pipe.

d) Assumptions of Bernoulli's Theorem.

e) Surface tension and capillarity.
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g§{já {Q>ßnUr {b{IE (H$moB© VrZ)

A) Q>a~mBZ Ho$ àH$ma

~) Am°[a{’$g Ho$ Ðdr¶ JwUm§H$

g) gmB©’$Z nmBn

X) ~aZm¡br Ho$ à‘o¶ H$s ‘mÝ¶Vm¶|

B©) n¥ð> VZmd VWm Ho${eH$Ëd

Y


