
 
 ENG243 - TUTORIAL EXERCISES - Set 3 
 
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 02.48) Concrete 
is poured into the forms as 
shown in the figure (Fig. P2.48) 
to produce a set of steps. 
Several sandbags (with a 
combined mass of 500kg) are 
placed on top of the forms to 
ensure that the upward 
pressure on the steps doesn’t 
move the forms. This pressure 
is the hydrostatic pressure in the liquid concrete. Determine the upward force present 
due to the pressure in the concrete. The specific weight of concrete is 24 kN/m

3
. 

 
 
 
2. (MYO 02.51) A large, open tank 
contains water and is connected to a 2 
m-diameter conduit as shown below 
(Fig. P2.51). A circular plug is used to 
seal the conduit. Determine the 
magnitude, direction, and location of 
the force of the water on the plug. 
 
 
 
 
3. (MYO 02.52) A homogeneous, 4-
fit-wide, 8-ft-long rectangular gate 
weighing 800 lb is held in place by a 
horizontal flexible cable as shown below 
(Fig. P2.52). Water acts against the gate 
which is hinged at point A. Friction in the 
hinge is negligible. First determine the 
net pressure force acting on the gate, 
then determine the tension in the cable. 
 
 

 

 

 



4. (MYO 02.61) An open tank has a 
vertical partition and on one side contains 
gasoline with a density ρ = 700 kg/m

3
 at a 

depth of 4.0 m, as shown below (Fig. 
P2.61). A rectangular gate that is 4 m high 
and 2.0 m wide and hinged at one end is 
located in the partition. Water is slowly 
added to the empty side of the tank. At 
what depth, h, will the gate start to open? 
 
 
 
 
5. (MYO 02.68) Dams can vary 
from very large structures with curved 
faces holding back water to great 
depths, as shown in Video V2.3, to 
relatively small structures with plane 
faces as shown below (Fig. P2.68). 
Assume that the dam below weighs 
23.6 kN/m

3
 and rests on a solid 

foundation. Determine the net 
hydrostatic force acting on the dam 
wall. Use this to determine the 
minimum coefficient of friction between 
the dam and the foundation required to 
keep the dam from sliding at the water 
depth shown. You do not need to 
consider possible uplift along the base. Base your analysis on a unit length of the dam.  
 
 
6.  (MYO 02.87) As shown below 
(fig. P2.87), an irregularly shaped 
object weighs 100 lb in air and 64 lb 
when fully submerged in water. 
Determine the volume and specific 
weight of the object. 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



7. (MYO 02.82) A river barge, whose cross section is approximately rectangular, 
carries a load of grain. The barge is 28.0 ft wide and 90 ft long. When unloaded its draft 
(depth of submergence) is 5.0 ft, and with the load of grain the draft is 7.0 ft. 
Determine:  
(a) the unloaded weight of the barge 
(b) the weight of the grain. 
 
 
8. (MYO 02.90) The thin-
walled, 1.0-m-diameter tank 
shown in the figure (fig. p2.90) is 
closed at one end and has a mass 
of 90 kg. The open end of the tank 
is lowered into the water and held 
in the position shown by a steel 
block having a density of 7840 
kg/m

3
. Assume that the air that is 

trapped in the tank is compressed 
at a constant temperature.  The 
pressure reading for the gauge on 
top of the tank is 18.9 kPa.  
Determine: The volume of steel in 
the block. 
 
 
 
 
 
 
 
 
 
ANSWERS 
 
1. 1.2kN + 2.4 kN = 3.6 kN  
 
2. 123 kN  ;  to the right  ;  4.06 m below the surface 
 
3. (a)  17300 N     (b)  1350 lb    6020 N 
 
4. 3.55 m 
 
5. 100 kN ; 0.146 
 
6. 0.0164 m

3
    27.2 kN/m

3 
 

 
7. 3.48×10

6
 N   ;  1.40×10

6
 N    

 
8.   0.208 m

3 
        

 


