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Question no. 1 (10 points). 

 

1- List the assumptions required for applying Bernoulli equation. 

I-   

II-   

III-   

IV-  

2- In Newtonian fluids the shear force is not proportional to the rate of deformation. 

(a) False       (b) True 
 

3- Reynolds number is given by 

(a)  ρvµ/D                       (b) µDρ/v                   (c) ρv/µD                        (d) ρvD/µ 
 

4- Dimensional analysis can be used to reduce the number of variables for investigation of a 

phenomenon. 

(b) False       (b) True 
 

5- Grouping of variables into dimensionless parameters reduces number of experiments. 

(a) False       (b) True 
 

6- The gravity is 10.0 m/s2. The density of fluid was 2000 kg/m3. The pressure exerted by a 

column of 1 m of the fluid will be 

(a) 20000 N/m2              (b) 10,000 N/m2             (c) 2000 N/m2           (d) 200 N/m2 

 

7- In a static fluid, with y as the vertical direction, the pressure variation is given by 

(a) 𝑑𝑝/𝑑𝑦 =  𝜌           (b) 𝑑𝑝/𝑑𝑦 = − 𝜌           (c) 𝑑𝑝/𝑑𝑦 = − 𝛾           (d) 𝑑𝑝/𝑑𝑦 =  𝛾 

 

8- The location of the center of pressure over a vertical surface immersed (مغمور) in a liquid 

is 

(a) always above the centroid                               (b) will be at the centroid 

(c) will be below the centroid                               (d) according the fluid density. 
 

9- Compare the ship draft, ℎ, (غاطس السفينة) in the river and in the sea 𝒘𝒉𝒆𝒓𝒆 𝝆𝒓𝒊𝒗𝒆𝒓 < 𝝆𝒔𝒆𝒂 

(a) ℎ𝑟𝑖𝑣𝑒𝑟 < ℎ𝑠𝑒𝑎     (b) ℎ𝑟𝑖𝑣𝑒𝑟 > ℎ𝑠𝑒𝑎      (c) ℎ𝑟𝑖𝑣𝑒𝑟 = ℎ𝑠𝑒𝑎.  (d) No relation. 
 

10- In a horizontal flow of incompressible real fluid along a constant pipe section under steady 

conditions, the total energy line along flow direction will 

(a) slope upward                          (b) be horizontal line 

(c) slope downward                     (d) be upward or downward depending on the fluid 

  

  



Question no. 2 (8 points). 

Determine the pressure difference between the water pipe and the oil pipe shown in figure.  
         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water 

10 Cm 

S=1.36 

 

S=0.7 

 

Oil 

S=0.86 15 Cm 

20 Cm 

25 Cm 



Question no. 3 (10 points). 

 

A deflector turns a jet of water through an angle of 30° as shown in figure. What force 

components (𝑅𝑥, 𝑅𝑦) are necessary to hold the deflector in place if m˙ = 30 kg/s? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑫𝒊𝒂𝒎𝒆𝒕𝒆𝒓 =  𝟑 𝑪𝒎 



Question no. 4 (12 points). 

 

A pump draws water المياه( تسحب المضخة ) from a reservoir 𝑨, where the water-surface elevation is 

160 m, and forces the water through a pipe 1500 m long and 0.3 m in diameter. This pipe then 

discharges the water into a reservoir 𝑩, with water-surface elevation of 180 m. The flow rate 

is 𝟎. 𝟐𝟐𝟓 𝒎𝟑/𝒔, and the friction factor in the pipe is 0.01. Neglect all minor losses, Determine:- 

a- The head supplied by the pump, 𝐻𝑝𝑢𝑚𝑝. 

b- The power required to drive the pump if the pump efficiency is 85%. 

c- Draw the HGL and TEL for the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

---------------------------------------------------------------------End ------------------------------------------------------------------------ 
Best wishes                                                                                                Dr. Mohammed Eldoskoy         Mohammed Eldosoky 

𝒁𝟏=160 m 

 

  𝒁𝟐=180 m 

 

𝑸 = 𝟎. 𝟐𝟐𝟓 𝒎𝟑/𝒔 𝒑𝒊𝒑𝒆, 𝑫 = 𝟎. 𝟑 𝒎 𝑳 = 𝟏𝟓𝟎𝟎 𝒎 
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