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1. What is the specific weight and density of air at an absolute pressure of 700 kPa and a temperature of 200 °C? 

 

𝜌𝑎𝑖𝑟 =
𝑃

𝑅𝑇
 

=
700,000

287(200 + 273)
 

= 5.17 
𝑘𝑔

𝑚3
 

 

𝛾𝑎𝑖𝑟 = 𝜌𝑎𝑖𝑟 × 𝑔 

= 5.17 × 9.81 

= 50.58 

 

2. If a gas has 𝛾 = 20
𝑁

𝑚3, what is its density? What is its specific gravity? 

 

𝛾 =
𝜌

𝑔
           𝜌 =

𝛾

𝑔
 

𝛾 = 20
𝑁

𝑚3
 

𝜌 = (
20𝑁

𝑚3
) (

1𝑠2

9.81𝑚
) = 2.04

𝑘𝑔

𝑚3
 

3. The velocity distribution for water (20 °C) near a wall is given by 𝑢 = 𝑎 (
𝑦

𝑏
)

1

6
, where 𝑎 =  15 𝑚/𝑠, 𝑏 =

 4 𝑚𝑚, and y is the distance from the wall in 𝑚𝑚. Determine the shear stress in the water at 𝑦 = 1 𝑚𝑚. 

 

𝑑𝑢

𝑑𝑦
=

𝑑

𝑑𝑦
[𝑎 (

𝑦

𝑏
)

1
6

] =
𝑎

6𝑏
(
𝑏

𝑦
)

5
6 

At 𝑦 = 1 𝑚𝑚: 

𝑑𝑢

𝑑𝑦
=

𝑎

6𝑏
(
𝑏

𝑦
)

5
6 =

15 𝑚
𝑠⁄

6 × 0.004𝑚
(

4𝑚𝑚

1𝑚𝑚
)

5
6

= 1984𝑠−1 

 

4. What is the ratio of the dynamic viscosity of air to that of water at standard atmospheric pressure and a 

temperature of 20 °𝐶? What is the ratio of the kinematic viscosity of air to that of water for the same conditions? 

𝜇𝑎𝑖𝑟

𝜇𝑤𝑎𝑡𝑒𝑟
=

1.81 × 10−5𝑁. 𝑠
𝑚2⁄

1.00 × 10−3𝑁. 𝑠
𝑚2⁄

= 1.81 × 10−2 

𝜈𝑎𝑖𝑟

𝜈𝑤𝑎𝑡𝑒𝑟
=

151 × 10−5𝑁. 𝑠
𝑚2⁄

1.00 × 10−6𝑁. 𝑠
𝑚2⁄

= 15.1 

 

5. A liquid flows between parallel boundaries as shown below. The velocity distribution near the lower wall is 

given in the following table. If the viscosity of the liquid is 10−3𝑁𝑠/𝑚2, what is the maximum shear stress in 

the liquid? Conceptually, where will the minimum shear stress occur? 
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𝒚 (𝒎𝒎) 𝒖 (𝒎/𝒔)  

0.0 0.00 

1.0 1.00 

2.0 1.99 

3.0 2.98 

𝜏 = 𝜇
𝑑𝑣

𝑑𝑦
 

𝜏𝑚𝑎𝑥 ≅ 𝜇 (
∆𝑣

∆𝑦
)  𝑛𝑒𝑥𝑡 𝑡𝑜 𝑤𝑎𝑙𝑙 

 

𝜏𝑚𝑎𝑥 = (10−3𝑁. 𝑠 𝑚2⁄ )((1
𝑚

𝑠
)/0.001𝑚) 

𝜏𝑚𝑎𝑥 = 1.0
𝑁

𝑚2
 

 

6. How deep can a diver descend in the ocean without damaging his watch, which will withstand an absolute 

pressure of 5.5 bar? Take the density of ocean water, 𝜌 = 1025
𝑘𝑔

𝑚3. 

 

 
 

7. The surface tension of a liquid is being measured with a ring as shown. The ring has an outside diameter of 

10 𝑐𝑚 and an inside diameter of 9.5 𝑐𝑚. The mass of the ring is 10 𝑔. The force required to pull the ring from 

the liquid is the weight corresponding to a mass of 16 𝑔. What is the surface tension (σ) of the liquid (in 𝑁/𝑚)? 
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