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Seat No.: ________                                                           Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER–III • EXAMINATION – WINTER 2013 

Subject Code: 330602 Date: 30-11-2013        
Subject Name: Hydraulics 
Time: 02:30 pm - 05:00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  
4. English version is considered to be Authentic. 

 Q.1 (a) Define following terms: Fluid statics, Fluid kinematics, Fluid dynamics, 
Density, specific weight, Specific gravity, Surface tension. 

07 

 (b) Calculate the pressure due to a column of 0.7 m of (i) water (ii) an oil of 
specific gravity 0.6 (iii) an oil of density 900 kg/cu.m. Take density of water 
equal to 1015 kg/cu.m. 

07 

Q.2 (a) Derive equation for total pressure and centre of pressure for a vertical plane 
surface submerged in liquid. 

07 

 (b) The diameter of a pipe at the sections-1 & 2 are 15 cms & 25 cms 
respectively. Find the discharge through the pipe if the velocity of water 
flowing through the pipe at section-1 is 8m/s. Also, determine the velocity of 
flow at section-2. 

07 

  OR  
 (b) A 35 cms diameter pipe carries oil of specific gravity 0.7 at a velocity of 5 

m/s. At another section the diameter of pipe is 15 cms. Find the velocity at 
this section and also the mass rate of flow of oil. 

07 

Q.3 (a) State Bernoulli’s theorem, its assumptions, limitations and applications. 07 
 (b) A horizontal venturimeter with inlet and throat diameter 40 cms and 25 cms 

respectively is used to measure the flow of water. The reading of differential 
manometer connected to the inlet and the throat is 18 cms of mercury. 
Determine the rate of flow. Take Cd equal to 0.98. 

07 

  OR  
Q.3 (a) The head of water over an orifice of diameter 30 mm is 8m. Find the actual 

discharge and actual velocity of the jet at vena contracta. Take Cd equal to 0.6 
and Cv equal to 0.98. 

07 

 (b) Derive the equation for coefficient of velocity (Cv). Give the relationship 
between coefficient of contraction, coefficient of discharge and coefficient of 
velocity. 

07 

Q.4 (a) Find the head loss due to friction in a pipe of diameter 200 mm and length 100 
m, through which water is flowing at a velocity of 3 m/s using (i) Darcy’s 
formula (ii) Chezy’s formula for which C is equal to 55. Take kinematic 
viscosity for water equal to 0.02 stoke. 

07 

 (b) A horizontal pipe of diameter 400 mm is suddenly contracted to a diameter of 
200mm. The pressure intensities in the large and smaller pipe is given as 15 
N/sq.cm and 10 N/sq.cm respectively. Find the loss of head due to 
contraction, if Cc is equal to 0.62. Also determine the rate of flow of water. 

07 

  OR  
Q. 4 (a) Derive an expression for most economical rectangular channel. 07 

 (b) Define specific energy, specific energy curve, critical depth, critical velocity. 
Derive an expression for minimum specific energy in terms of critical depth. 

07 
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Q.5 (a) Derive an expression for discharge over a triangular notch or weir. 07
 (b) Water flows over a rectangular weir 1.5 m wide at a depth of 200 mm and 

afterwards passes through a triangular right angled weir. Taking Cd for the 
rectangular and triangular weir as 0.62 and 0.60 respectively, find the depth 
over triangular weir. 

07 

  OR 
Q.5 (a) Compare Reciprocating pump and centrifugal pump. 07

 (b) Draw a neat sketch of centrifugal pump and list its main parts. 07 
 

************ 
Ȥજુરાતી 

̆ĕ. 1 અ ¥ÐÕSÐê¥ÐÐ §ÐsúÐê ¥ÐÕ º¯ÐÐO¯ÐÐ AÐ§ÐÐê: §ÐõºÐÐÅúÕ ÁcêúÑcúKúÁÐ, §ÐõºÐÐÅúÕ KúÐB¥Ðê®ÐêcúÕKúÁÐ, §ÐõºÐÐÅúÕ 
húÐB¥ÐêÒ®ÐKúÁÐ, QÐ¥ÐoÐÐ, SÐÐêLúÁÐ ºÐVú¥Ð, SÐÐêLúÁÐ PÐõêºÐÕcúÕ, ÁÐ§ÐÐcúÕ oÐnÐÐºÐ 

07 

 બ 0.7 ®ÐÕ. EðhúÐ ÁoÐï¬Ð ®ÐÐcêú ¥ÐÕSÐê AÐ§Ðê¶Ð §ÐõºÐÐÅúÕ ®ÐÐcêú sú«ÐÐnÐ¥ÐÕ PÐnÐoÐ³úÕ Kú³úÐê.  
(1) §ÐÐnÐÕ (2) 0.6 SÐÐêLúÁÐ PÐõêºÐÕcúÕ ºÐÐ¹Ð oÐê¶Ð (3) 900 KúÕ¶ÐÐê/K°×.®ÐÕ. QÐ¥ÐoÐÐ ºÐÐ¹Ð 
oÐê¶Ð. §ÐÐnÐÕ¥ÐÕ QÐ¥ÐoÐÐ 1015 KúÕ¶ÐÐê/K°×.®ÐÕ. ¶ÐêºÐÕ. 

07 

  ̆ĕ. 2 અ §ÐõºÐÐÅúÕ®ÐÐï h×ú«Ðê¶ÐÕ AêKú ¶Ðï«Ð ÁÐ®ÐoÐ¶Ð ÁÐ§ÐÐcúÕ ®ÐÐcêú K×ú¶Ð sú«ÐÐnÐ A¥Ðê sú«ÐÐnÐ¥ÐÐï Kêú¥¢ú¥Ð×ï 
ÁÐ®ÐÕKú³únÐ ®Ðê¹ºÐÐê. 

07 

 બ AêKú §ÐÐB§Ð ¥ÐÐ ÒºÐ¬ÐÐPÐ-1 A¥Ðê 2 OÐÐoÐê º¯ÐÐÁÐ A¥Ð×Mú®Ðê 15 ÁÐê®ÐÕ. A¥Ðê 25 ÁÐê®ÐÕ. Têú. 
ÒºÐ¬ÐÐPÐ-1 OÐÐoÐê §ÐÐnÐÕ ¥ÐÐê ºÐêPÐ 8 m/s Têú. §ÐÐB§Ð®ÐÐï ÑhúÁSÐÐVüú »ÐÐê¤ÐÐê oÐrÐÐ ÒºÐ¬ÐÐPÐ-2 
OÐÐoÐê §ÐÐnÐÕ¥ÐÐê ºÐêPÐ »ÐÐê¤ÐÐê. 

07 

  અથવા  

 બ AêKú 35 ÁÐê®ÐÕ. º¯ÐÐÁÐ ºÐÐ¹Õ §ÐÐB§Ð®ÐÐï 0.7 SÐÐêLúÁÐ PÐõêºÐÕcúÕ ºÐÐ¹Ð oÐê¶Ð¥Ð× 5 m/s ¥ÐÐ 
ºÐêPÐrÐÕ ºÐÅú¥Ð rÐÐ¯Ð Têú. §ÐÐB§Ð ¥ÐÐ AêKú A¥¯Ð ÒºÐ¬ÐÐPÐ¥ÐÐê º¯ÐÐÁÐ 15 ÁÐê®ÐÕ. Têú. §ÐÐB§Ð ¥ÐÐ 
AÐ ÒºÐ¬ÐÐPÐ OÐÐoÐê ¨¶ÐÐê ¥ÐÐê ºÐêPÐ »ÐÐê¤ÐÐê oÐrÐÐ §ÐÐB§Ð®ÐÐï ®ÐÐÁÐ ¨¶ÐÐê¥ÐÐê sú³ú »ÐÐê¤ÐÐê. 

07 

  ̆ĕ. 3 અ «Ð¥ÐÐêü¶ÐÕ¥ÐÐ §Ðõ®Ð¯Ð, oÐê¥ÐÕ ¤ÐÐ³únÐÐAÐê, ®Ð¯ÐÐüsúÐAÐê, oÐrÐÐ oÐê¥ÐÐ AêÔ§¶ÐKêú»Ð¥Ð VúnÐÐºÐÐê. 07 
 બ AêKú ÅúÐêÑ³úaúÐê¥cú¶Ð ºÐê¥SÐ×³úÕ®ÐÕcú³ú Vúê¥ÐÐê B¥¶Ðêcú A¥Ðê PÐ¹Ð ¥ÐÐê º¯ÐÐÁÐ A¥Ð×Mú®Ðê 40 ÁÐê®ÐÕ. 

A¥Ðê 25 ÁÐê®ÐÕ. Têú, Vúê §ÐÐnÐÕ ¥ÐÐê ¨¶ÐÐê ®ÐÐ§ÐºÐÐ ®ÐÐcêú ºÐ§Ð³úÐ¯Ð Têú. B¥¶Ðêcú A¥Ðê PÐ¹Ð ºÐSSÐê 
VúÐêhúÐ¯Ð¶Ð ÒºÐ¬ÐêsúKú ®Ðê¥ÐÐê®ÐÕcú³ú¥Ð× ³úÕhúÕñPÐ §ÐÐ³úÐ¥ÐÐ 18 ÁÐê®ÐÕ Têú. ¨¶ÐÐê ¥ÐÐê sú³ú »ÐÐê¤ÐÐê. Cd 
0.98 ¶ÐêºÐ×. 

07 

  અથવા  

̆ĕ. 3 અ AêKú 30 mm º¯ÐÐÁÐ ºÐÐ¹Ð KúÐêoÐ³ú §Ð³ú §ÐÐnÐÕ ¥Ððê Åêúhú 8 ®ÐÕ. Têú.ºÐÐÁoÐÒºÐKúú ÑhúÁSÐÐVüú A¥Ðê 
ºÐÐÁoÐÒºÐKú ºÐêPÐ »ÐÐê¤ÐÐê. Cd «Ð³úÐ«Ð³ú 0.6 A¥Ðê Cv «Ð³úÐ«Ð³ú 0.98 ¶ÐêºÐ×. 

07 

 બ ºÐêPÐ PÐ×nÐÐïKú (Cv) ®ÐÐcêú ÁÐ®ÐÕKú³únÐ ®Ðê¹ºÐÐê. ÁÐïKúÐêSÐ¥Ð PÐ×nÐÐïKú, ÑhúÁSÐÐVüú PÐ×nÐÐïKú A¥Ðê ºÐêPÐ 
PÐ×nÐÐïKú ºÐSSÐê¥ÐÐê ÁÐï«Ðï¤Ð AÐ§ÐÐê. 

07 

  ̆ĕ. 4 અ AêKú 200 mm º¯ÐÐÁÐ A¥Ðê 100 ®ÐÕ. ¶Ðï«ÐÐB ºÐÐ¹Õ §ÐÐB§Ð Kêú Vúê®ÐÐ 3 m/s ¥ÐÐï ºÐêPÐ rÐÕ 
§ÐÐnÐÕ¥Ð×ï ºÐÅú¥Ð rÐÐ¯Ð Têú, oÐê®ÐÐ, (1) húÐÁÐÕü¥ÐÐ ÁÐ×qÐ¥ÐÕ ®Ðsúsú rÐÕ (2) SÐêaúÕ¥ÐÐ ÁÐ×qÐ¥ÐÕ ®Ðsúsú rÐÕ 
(C=55) QÐÀÐnÐü ¥ÐÐ KúÐ³únÐê rÐoÐÐê Åêúhú ¶ÐÐêÁÐ »ÐÐê¤ÐÐê. §ÐÐnÐÕ¥ÐÕ KúÐB¥Ðê®ÐêcúÕKú ÔÁ¥ÐP¤ÐoÐÐ 0.02 
ÁcúÐêKú ¶ÐêºÐÕ.  

07 

 બ AêKú 400 mm º¯ÐÐÁÐ ºÐÐ¹Õ ÅúÐêÑ³úaúÐê¥cú¶Ð §ÐÐB§Ð ¥Ð× ASÐÐ¥ÐKú ÁÐïKúÐêSÐ¥Ð ¥ÐÐ Ò¶Ð¤Ðê º¯ÐÐÁÐ 
200 mm rÐÐ¯Ð Têú. ®ÐÐêcúÐ A¥Ðê ¥ÐÐ¥ÐÐ §ÐÐB§Ð®ÐÐï sú«ÐÐnÐ oÐÕºÐõoÐÐ A¥Ð×Mú®Ðê 15 N/sq.cm 
A¥Ðê 10 N/sq.cm Têú. VúÐê Cc «Ð³úÐ«Ð³ú 0.62 ÅúÐê¯Ð oÐÐê, ÁÐïKúÐêSÐ¥Ð¥ÐÐ Ò¶Ð¤Ðê rÐoÐÐ Åêúhú ¶ÐÐêÁÐ 
»ÐÐê¤ÐÐê. ºÐ¤Ð×®ÐÐï §ÐÐnÐÕ ¥ÐÐê ¨¶ÐÐê ¥ÐÐê sú³ú §ÐnÐ »ÐÐê¤ÐÐê. 

07 
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  અથવા  

̆ĕ. 4 અ ®ÐÐêÁcú BKúÐê¥ÐÐê®ÐÕKú¶Ð ¶Ðï«ÐSÐÐê³úÁÐ SÐê¥Ð¶Ð ®ÐÐcêú ÁÐ®ÐÕKú³únÐ ®Ð¹ºÐÐê. 07 
 બ º¯ÐÐO¯ÐÐ AÐ§ÐÐê: SÐÐêLúÁÐ DVúÐü, SÐÐêLúÁÐ EúVúÐü KúºÐü, VúÑcú¶Ð EðhúÐB, VúÑcú¶Ð ºÐêPÐ. VúÑcú¶Ð 

EðhúÐB ¥ÐÐ μ§Ð®ÐÐï ¥¯Ð×¥ÐpÐ®Ð SÐÐêLúÁÐ EúVúÐü ¥ÐÐê ÁÐ®ÐÕKú³únÐ ®Ðê¹ºÐÐê. 
07 

  ̆ĕ. 5 અ ÒqÐKúÐênÐÐKúÐ³ú KúÐ§ÐÐê ArÐºÐÐ AÐhú«Ðï¤Ð §Ð³ú ÑhúÁSÐÐVüú ¥ÐÐê ÁÐ®ÐÕKú³únÐ ®Ðê¹ºÐÐê. 07 
 બ 1.5 ®ÐÕ. §ÐÅúÐê¹Õ ¶Ðï«ÐSÐÐê³úÁÐ AÐhú«Ðï¤Ð §Ð³ú 200 mm EðhúÐC Aê §ÐÐnÐÕ ºÐÅêú Têú, Vúê §ÐTúÕ 

ÒqÐKúÐênÐÐKúÐ³ú AÐhú«Ðï¤Ð §Ð³ú rÐÕ §ÐÁÐÐ³ú rÐÐ¯Ð Têú. VúÐê ¶Ðï«ÐSÐÐê³úÁÐ A¥Ðê ÒqÐKúÐênÐÐKúÐ³ú AÐhú«Ðï¤Ð 
®ÐÐcê úCd A¥Ð×Mú®Ðê 0.62 A¥Ðê 0.60 ÅúÐê¯Ð, oÐÐê ÒqÐKúÐênÐÐKúÐ³ú AÐhú«Ðï¤Ð §Ð³ú EðhúÐB »ÐÐê¤ÐÐê.  

07 

  અથવા  

̆ĕ. 5 અ ³êúÁÐÕ§ÐõÐêKêúcúÕñPÐ §Ðï§Ð A¥Ðê Kêú¥¢úo¯ÐÐPÐÕ §Ðï§Ð ¥ÐÕ ÁÐ³úOÐÐ®ÐnÐÕ Kú³úÐê. 07 
 બ Kêú¥¢úo¯ÐÐPÐÕ §Ðï§Ð ¥ÐÐê AêKú ÁÐ×QÐhú ÁKêúSÐ súÐê³úÐê oÐrÐÐ oÐê¥ÐÐ ®Ð×O¯Ð ¬ÐÐPÐÐê ¥ÐÕ ¯ÐÐsúÕ «Ð¥ÐÐºÐÐê. 07 

 
************ 


