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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester -III  Remedial Examination April - 2010 

 

Subject code: 330602     Subject  ame: Hydraulics 
Date: 21 / 04 /2010                      Time: 03.00 pm – 05.30 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 Authentic 

Q.1 (a) Define  

(1) Ideal Fluid  (2) Specific weight (3) Hydraulics 

(4) Notch   (5) Viscosity 

05 

 (b)  Convert following:  

 1 300 cm of oil (sp. Gr. 0.8) head in head of water 05 

 2 0.15 kg/cm
2
 vacuum pressure into absolute pressure   

 (c) Explain the working of Bourden’s Pressure gauge using a neat sketch 04 

    

Q.2 (a) A circular plate 2.5m diameter is immersed in water its greatest and lowest 

depth below the free surface being 3.0m and 1.0m respectively find: 

(1) Total pressure on one face of the plate 

(2) The position of centre of pressure 

07 

 (b) Differentiate between reciprocating and centrifugal pumps. 07 

  OR  

 (b) Write main components of centrifugal pumps and mention their purpose. 07 

    

Q.3 (a) State and explain the Bernoulli’s equation with its assumption. 05 

 (b) A venturimeter 15cm x 7.5cm used to measure the flow of an oil of sp. Gr. 

0.9 A differential oil mercury manometer connected to inlet and throat 

gives reading of 17.5cm of mercury. Determine discharge through pipe in 

liters/sec. Assume  Cd = 0.97 

05 

 (c) A jet of water issue from 25mm diameter a sharp edged vertical orifice 

under a constant head of 1.0m at certain point, has the horizontal and 

vertical co-ordinates measured from vena contracts as 35cm and 3.5cm 

respectively. If the rate of discharge is 0.00135m
3
/sec then find values of 

Cc, Cv and Cd. 

04 

  OR  

Q.3 (a) List out various apparatus working on Bernoulli’s equation and explain 

anyone with sketch. 

05 

 (b) Prove Bernoulli’s equation. 05 

 (c) Define:  (1) Co-efficient of contraction  (2) Co-efficient of velocity 04 

    

Q.4 (a) Determine discharge for trapezoidal channel having 3.0m bed width and 

slide slope 1.5:1 when it carries water up to depth of 80cm, it has bed slope 

of 1 in 900, value of manning’s 0.03.   

05 

 (b) The discharge through a rectangular channel 6.0m wide is 12m
3
/sec, when 

depth of flow is 1.0m calculate: 

(1) Specific energy of flow   

(2) Critical depth and critical velocity for this discharge  

(3) Value of minimum specific energy for  this discharge 

(4) Type of flow 

05 
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 (c) Liquid is flowing through 200mm diameter tube with mean velocity of 

2m/sec. If density of liquid in 912kg/m
3
 and viscosity is 0.38 N.S/m

2
 find 

type of flow. 

04 

  OR  

Q. 4 (a) Define: 

(1) Wetted Perimeter   (2) Hydraulic mean depth   

(3) Hydraulic jump  (4) Critical flow 

(5) Total energy line  (6) Hydraulic gradient line 

(7) Specific Energy 

07 

 (b) Water flows at rate of 0.628m
3
/sec through 2.0m diameter RCC sewer pipe 

when run half full. Find out slope of sewer using manning’s rugosity co-

efficient N=0.012 

07 

    

Q.5 (a) State the formula for losses of head due to: 

(1) Friction   (2) Entry (3) Sudden enlargement  

(4) Sudden contraction  (5) Dead end 

05 

 (b) A Town is supplied with water from over head tank through supply main 

laid horizontally. The first 2.0km is having diameter 1.0m and next 1.5km 

is having diameter 0.5m If water level in tank is 15.0m above the centre of 

starting point of supply main. Calculate the discharge at end point of supply 

main take darcy co-efficient = 0.01 

05 

 (c) Water is flowing through a rectangular notch having base width of 500mm 

and head over it is of 160mm. Find discharge of notch if         Cd = 0.6 

04 

  OR  

Q.5 (a) In one pipe line system loss of head due to friction is 2.0m  Now discharge 

is made two times the original one, Neglecting other losses determine now 

loss of head due to friction. 

05 

 (b) What is equivalent pipe? Derive formula for diameter of equivalent pipe. 05 

 (c) Mention advantages of right angle triangular notch over rectangular notch. 04 
 

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V jIFbIF VF5M  
s!f VFNX" 5|JFCL  sZf :5[;LOLS JHG  s#f lJ:SM;L8L  s$f CF.0=Ml,S;  s5f BF\R 

05 

    A ~5F\TZ SZM 05 

    s!f 300 cm VM., (sp.Gr. 0.8) G\] XLQF" G[ 5F6LGF XLQF" DF\   

    sZf 0.15 kg/cm
2  J[SI]DNFA G[ V[a;M<I]8 NFADF\  

    ; AM0M"G 8I]A NAF6 U[.H GL SFI" 5wwlT VFS'lT ;lCT ;DHFJMP 04 

       

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V V[S 2.5mjIF; GL UM, TSTL G[ 5F6LDF\ V[JLZLT[ 0]AF>, K[ S[ T[GL VlWSTD VG[  gI}GTD p0F. 
5F6LGL D]ST ;5F8LYL 3.0m  VG[ 1.0m  K[P TM TSTL 5Z ,FUT\] o 
s!f S], NAF6  
sZf NFA S[gN| GL  p\0F. XMWMP 

07 

    A Z[;L 5|MS[l8\U VG[ S[gN tIFUL 5\5 JrR[ GM TOFJT H6FJMP 07 

     VYJFVYJFVYJFVYJF  

    A S[gN  tIFUL 5\5GF D]bI EFUM VG[ T[GF SFDM G[ ;DHFJMP 07 

       

5|`Gv#5|`Gv#5|`Gv#5|`Gv#    V AG]",L GM YLIZD H6FJM T[DH T[GL DIF"NFVM H6FJMP 05 

    A 15cmx7.5cm DF5G\] J[gR]ZLDL8Z 0.9lJPWP JF,F T[,G\] lGSF; XMWJF GF SFD DF\   ,UFV[, K[P 
5|J[X VG[ Y|M8 JrR[ ,UFV[,\] I]v8I]A D[GMDL8Z 5FZFG\] lJR,G 17.5cm 

AT,FJ[ TM T[, GM lGSF; ,L8Zq;[Sg0 DF\ XMWMP J[gI]ZLDL8Z GM U]6F\S  Cd=0.97,MP 

05 

 ; 25mm jIF; JF,L VMZLOL; DF\YL 1.0mVR, XLQF" C[9/ 5F6L GL ;[Z 5Z[ K[ T[ 1F[lTH     lNXFDF\
 lJGFSMg8=S8FYL 35cm VG[ pwJ" lNXFDF\ 3.5cm GLR[ 50[ K[ HM lGSF; NZ      0.00135m3

/se

c CMITM Cc,Cv VG[ Cd GL lSDT XMWM 

04 

     VYJFVYJFVYJFVYJF     
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5|`Gv#5|`Gv#5|`Gv#5|`Gv#    V V[JF p5SZ6MGL l,:8 AGFVM HM AGM",LGF YLIZD 5Z SFD SZ[ VG[ SM. V[S GL VFS'lT   NMZL ;D

HFVMP 
05 

    A AGM",LGF YLIZD G[ l;wW SZM 05 

    ; jIFbIF VF5M 
s!f ;\SMRG U]6F\S   sZf J[U U]6F\S 

04 

       

5|`Gv$5|`Gv$5|`Gv$5|`Gv$    V V[S ;D,\AS GC]ZGF 5FIFGL 5CM/F. 3.0m,AFH]GM -F,1.5:1K[ T[DF 5F6L GL p\0F. 80cm K[  
TM T[DF\ YTF lJSF; NZ G[  XMWMP 5FIFGM -F, 900m,\AF.DF\ 1mK[ VG[  D[GLU U]6F\S 0.03  K[P 

05 

    A 6.0m5CM,L ,DRMZ; GC[ZDF\ 12m3
/secGM lGSF; YFI K[ tIFZ[ 5|JFCGL p\0F. 1.0mK[ U6TZL

 SZM 
s!f 5|JFCGL lJlXQ8 XlST   
sZf lGSF; GF VFNZ DF8[ SF\lTS p\0F. VG[ SF\lTS J[U 
s#f lGSF;GF VFNZ DF8[ VMKFDF\ VMKL lJlXQ8 XlST  
s$f 5|JFCGM 5|SFZ 

05 

    ; V[S 200mmjIF;JF,L G/LDF\2m/sec  GL ;Z[ZFX UlTYL 5|JFCL JC[ K[ HM 5|JFCL GL  3GTF   
912kg/m

3  VG[ lJ:SM;L8L 00.38 N.S/m2  CMITM 5|JFCGM 5|SFZ XMWMP 
04 

        VYJFVYJFVYJFVYJF     

5|`Gv$5|`Gv$5|`Gv$5|`Gv$    V jIFbIF VF5Mo 
s!f J[88 5[ZLDL8Z   sZf CF.8=Ml,S ;Z[ZFX p\0F.  s#f H,LI O]NSM   
s$f lS|8LS, 5|JFC   s5f S], XlST Z[BF   s&fN|lJT -F, Z[BF  
s*f lJlXQ8 pHF" 

07 

    A 2.mjIF;JF,L VFZ ;L ;L U8Z HIFZ[ VFNK[N YL JC[TL CMI tIFZ[ T[DF\YL0.628m3
/secGM 5F6L 

GM 5|JFC K[P HM D[GL\UGM ZUM;L8L U]6F\S N=0.012 CMITM VF U8ZGF -F,GL U6TZL SZMP 
07 

       

5|`Gv55|`Gv55|`Gv55|`Gv5    V GLR[ H6FV[,F XLQF" jII DF8[ GF ;DLSZ6 VF5M 
s!f 3QF"6  sZf 5|J[X VFU/ s#f jIF;DF\ V[SFV[S J'�L YTF   
s$f jIF;DF\ V[SFV[S 38F0M YTF\  s5f V\TDF\ 

05 

    A V[S XCZDF\ 5F6LG\] 5]ZJ9M 5F6LGL 8F\SL VG[ ;LWL 5F6LGL ,F>G DF\YL VF5JFDF\ VFJ[ K[P 5F6LGL 
,F>G 5C[,F 2.0kmDF\1.0m GM jIF; VG[ 5KLGF1.5kmDF 0.5mGM jIF;    WZFJ[ K[P 5FGL GL
 8F\SLDF\ 5F6L GL ;5F8L K[0F SZTF 15.0m p\RL CMITM 5F6LG\] lGSF;  
NZ XMWMP G/L DF8[ 0F;L"G\] 3QF"6 VR,F\S =0.01 K[P 

05 

    ; V[S  ,\ARMZ; BF\R 500mm  ,F\AL K[ T[GF 5ZGM XLQF" 160mmCMI tIFZ[ T[GF 5ZYL 5;FZ YTF
 5|JFCGM NZ XMWMP Cd=0.6,MP  

04 

     VYJFVYJFVYJFVYJF     

5|`Gv55|`Gv55|`Gv55|`Gv5    V V[S G/LGF DF,BFDF\ 3QF"6G[ ,LW[ YTM jII 2.0m  K[P CJ[ HM 5|JFC A[ U6M SZJFDF\ VFJ[TM ALHF
 jII G[ U6TZLDF\ G ,[TF CJ[ 3QF"6G[ ,LW[ YTM GJM jII XMWMP 

05 

    A ;DS1F G/L X\] K[m ;DS1F G/LGF jIF; XMWJF DF8[G\] ;}+ TF,JMP 05 

    ; ,\ARMZ; BF\R p5Z +LSM6FSFZ bFF\R GF OFINF U6FJMP 04 
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