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2-26: For the inclined-tube manometer of the figure, the pressure in pipe A is 4.1 kPa. The fluid in 

both pipes A and B is water, and the gage fluid in the manometer has a specific gravity of 2.6. What 

is the pressure in pipe B corresponding to the differential reading shown?



𝑃𝐴 + 𝛾𝐻2𝑂 ×
7.6

100
𝑚 − 𝛾𝑔𝑎𝑔𝑒 𝑓𝑙𝑢𝑖𝑑 ×

20.3

100
𝑚 × sin30 − 𝛾𝐻2𝑂 ×

7.6

100
𝑚 = 𝑃𝐵

𝑃𝐵 = 4.1 × 103 𝑃𝑎 − (2.6) × (999.6 Τ𝑘𝑔 𝑚3) × (9.81 Τ𝑚 𝑠2) ×
20.3

100
𝑚 × 0.5 = 1.512 𝑘𝑃𝑎

𝑆𝐺 =
𝛾

𝛾𝐻2𝑂
=

𝛾

𝜌 × 𝑔



2.32: The cylindrical tank with hemispherical ends shown in figure contains a volatile liquid and its 

vapor. The liquid density is 800 kg/𝑚3, and its vapor density is negligible. The pressure in the vapor is 

120 kPa (abs), and the atmospheric pressure is 101 kPa (abs). Determine 

a) the gage pressure reading on the pressure gage 

b) the height, h, of the mercury manometer.

𝛾𝐻𝑔 = 133 × 103 Τ𝑁 𝑚3



a) 𝛾𝐿 = 𝜌 × 𝑔 = (800 Τ𝑘𝑔 𝑚3) × (9.81 Τ𝑚 𝑠2) = 7850 Τ𝑁 𝑚3

𝑃𝑣𝑎𝑝𝑜𝑟 (𝑔𝑎𝑔𝑒) = 120 𝑘𝑃𝑎 − 101 𝑘𝑃𝑎 = 19 𝑘𝑃𝑎

𝑃𝑔𝑎𝑔𝑒 = 𝑃𝑣𝑎𝑝𝑜𝑟 + 𝛾𝐿 × 1𝑚 = (19 × 103 Τ𝑁 𝑚2) + (7850 Τ𝑁 𝑚3) × 1 𝑚 = 26.9 𝑘𝑃𝑎

b) 𝑃𝑣𝑎𝑝𝑜𝑟 (𝑔𝑎𝑔𝑒) + 𝛾𝐿 × 1 𝑚 − 𝛾𝐻𝑔 × ℎ = 0

19 × 103 Τ𝑁 𝑚2 + (7850 Τ𝑁 𝑚3) × 1 𝑚 − (133 × 103 Τ𝑁 𝑚3) × ℎ = 0

ℎ = 0.202 𝑚



2-38: A rectangular gate having a width of 1.2 m is located in the sloping side of a tank as shown in the 

figure. The gate is hinged along its top edge and is held in position by the force P. Friction at the hinge 

and the weight of the gate can be neglected. Determine the required value of P.



𝑦𝑅 =
𝐼𝑥𝐶

𝑦𝐶 × 𝐴
+ 𝑦𝐶 =

ൗ1 12 × (1.2 𝑚) × (1.8 𝑚)3

(3.9 𝑚) × (1.8 𝑚 × 1.2 𝑚)
+ 3.9 𝑚 = 3.97 𝑚

𝛴𝑀𝐻 = 0 𝐹𝑅 × 𝑦𝑅 − 3 = 𝑃 × (1.8 𝑚) 𝑃 =
18343.39 𝑁 × 3.97 − 3 𝑚

1.8 𝑚
= 9885 𝑁

𝐹𝑅 = 𝛾 × ℎ𝐶 × 𝐴

= 18343.39 𝑁

= (999.6 Τ𝑘𝑔 𝑚3) × (9.81 Τ𝑚 𝑠2) × (3.9 𝑚) × sin 60 × 1.8 𝑚 × 1.2 𝑚



2-40: A large, open tank contains water and is connected to a 1.88 m diameter conduit as shown in the 

figure. A circular plug is used to seal the conduit. Determine the magnitude, direction, and location of the 

force of the water on the plug.



𝐹𝑅 = 𝛾 × ℎ𝐶 × 𝐴

= (999.6 Τ𝑘𝑔 𝑚3) × (9.81 Τ𝑚 𝑠2) × (3.66 𝑚) × ( ൗ𝜋 4) × (1.88 𝑚)2

= 94399.22 𝑁

𝑦𝑅 =
𝐼𝑥𝐶

𝑦𝐶 × 𝐴
+ 𝑦𝐶 𝐼𝑥𝐶 = ൗ𝜋 4 × (0.94 𝑚)4= 0.55 𝑚4

𝑦𝑅 =
ൗ𝜋 4 × (0.94 𝑚)4

(3.66 𝑚) × 𝜋 × (0.94 𝑚)2
+ 3.66 𝑚 = 3.72 𝑚 The force is perpendicular to plug.


