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 ENG243 - TUTORIAL EXERCISES - Set 6 
 

The tutorials for this unit will come from two sources. There are problems taken directly 
from the text book. The reference MYO 03.53 would mean problem 3.53 from chapter 3 
of the set textbook. The information given in the textbook is reprinted in the tutorials for 
your convenience. Other problems will give full details. 
 Some problems are given in BG units. I recommend you convert all numbers into 
SI units, and then solve the problem in SI units. You can then convert the answer back 
to BG units if necessary. 
 
 
1.  (MYO 05.08) A hydraulic 
jump (see Video V10.5) is in place 
downstream from a spillway as 
indicated in the figure (Fig. P5.8). 
Upstream of the jump, the depth 
of the stream is 0.60 m and the 
average stream velocity is 18 m/s. 
Just downstream of the jump, the 
average stream velocity is 3.40 
m/s. Calculate the depth of the 
stream, h, just downstream of the jump. 
 
 
2. (MYO 05.17) Water flows steadily through the control volume shown in the figure 
(Fig. P5.17). The volumetric flowrate across section (3) is 2.0 ft

3
/s and the mass flow 

rate across section (2) is 3.0 slug/s. The velocity of the fluid flowing out through (2) is 
80.0 ft/s.  Determine the numerical values for the following quantities:  
 
 

 

(a)           ρ V ⋅⋅⋅⋅ ň dA  
    
 
 
(b)            V ρ V ⋅⋅⋅⋅ ň dA 
 
 
 
 
 
 
3. (MYO 05.23) The Hoover Dam (see Video V2.3) backs up the Colorado River 
and creates Lake Mead, which is approximately 185 kilometres long and has a surface 
are of approximately 580 square kilometres. If during flood conditions the Colorado 
River flows into the lake at a rate of 1300 m

3
/s and the outflow from the dam is 230 

m
3
/s, how many metres per 24-hour day will the lake level rise? 

 
 

 

 



4. (MYO 05.41) The hydraulic dredge shown in the figure (Fig P5.41) is used to 
dredge sand from a river bottom. Estimate the thrust needed from the propeller to hold 
the boat stationary. Assume the specific gravity of the sand/water mixture is SG = 1.2.  

 
 
5.  (MYO 05.32) Determine the 
magnitude and direction of the anchoring 
force needed to hold the horizontal elbow 
and nozzle combination shown in the 
figure (Fig. P5.32) in place. Atmospheric 
pressure is 100 kPa. The gauge pressure 
at section (1) is 100 kPa. At section (2), 
the water exits to the atmosphere. The 
inlet diameter is 0.300 m, the outlet 
diameter is 0.150 m, and the inlet water 
velocity is 1.70 m/s (ignore notations on 
the figure) 
 
 
 
 
 
 
 
6. (MYO 05.33) Water 
flows as two free jets from 
the tee attached to the 
pipe in the figure shown 
(Fig. P5.33). The exit 
speed is 15 m/s. If viscous 
effects and gravity are 
negligible, determine the x 
and y components of the 
force that the pipe exerts 
on the tee. 
 
 
 
 
 

 

 



 
 
 
 
7. (MYO 05.56) Water 
is added to the tank 
shown in the figure 
(Fig. 5.56) through a 
vertical pipe to 
maintain a constant 
(water) level. The tank 
is placed on a 
horizontal plane which 
has a frictionless 
surface. Determine the 
horizontal force, F, 
required to hold the 
tank stationary. 
Neglect all losses. 
 
 
 
ANSWERS 
 
1. 3.18 m 
 

2. ( )1
m&  = 100.4 kg/s      (a) 100.4 kg /s     (b)  1068 j N 

 
3. 0.159 m/day  
 
4. 2.54 × 10

4
 N 

 
5. This is the force of the anchor on the pipe Rx = 8.09 kN   left    Ry = 0 N 
 
6. Fx = 72 000 N left    ;    Fy = 67 400 N up     
 
7. 0 N    
 
 

 


