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Problem 9.68 

 

Solution:  

𝐶𝐶𝐷𝐷 =
𝐹𝐹𝐷𝐷

1
2𝜌𝜌𝑉𝑉

2𝐴𝐴
 

𝑅𝑅𝑅𝑅𝐷𝐷 =
𝑉𝑉𝑉𝑉
𝑣𝑣

=
16 × (0.5144444 m/s) × (0.75 mm)

(1.01 × 10−6 m2/s)
= 6112.2 

From Figure 9.13, I can know that 𝐶𝐶𝐷𝐷 = 0.8 
when 𝑅𝑅𝑅𝑅𝐷𝐷 = 6112.2.  

Therefore, the drag on a 2 m × 12 m 
section of this net when it is dragged is equal 
to  

𝐹𝐹𝐷𝐷 = 𝐶𝐶𝐷𝐷 ∙
1
2
𝜌𝜌𝑉𝑉2𝐴𝐴

= 0.8 ×
1
2

× (999 kg/m3)

× [16
× (0.5144444 m/s)]2

× (4800 m) × (0.75 mm)
= 97.46 kN 

The power required to maintain this motion 
is equal to  

𝑃𝑃 = 𝐹𝐹𝐷𝐷𝑉𝑉 = (97.46 kN) × 16
× (0.5144444 m/s)
= 802.13 kW 

Problem 9.81 

 

Solution:  

�𝐹𝐹𝑥𝑥 = 𝑚𝑚𝑚𝑚 = 𝑚𝑚
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −2𝐹𝐹𝐷𝐷 = −𝐶𝐶𝐷𝐷𝜌𝜌𝑉𝑉2𝐴𝐴 

−
𝐶𝐶𝐷𝐷𝜌𝜌𝜌𝜌
𝑚𝑚

� 𝑑𝑑𝑑𝑑
𝑡𝑡

0
= �

𝑑𝑑𝑑𝑑
𝑉𝑉2

𝑉𝑉𝑓𝑓

𝑉𝑉𝑖𝑖
  

𝑡𝑡 =
𝑊𝑊

𝐶𝐶𝐷𝐷𝜌𝜌𝜌𝜌𝜌𝜌
�

1
𝑉𝑉𝑓𝑓
−

1
𝑉𝑉𝑖𝑖
�

=
(142,400 N)

(1.42) × (1.21 kg/m3) × (9.81 m/s2) × 𝜋𝜋 × (3.7 m)2
4

× �
1

(100 m/s) −
1

(160 m/s)� = 2.95 s 

�𝐹𝐹𝑥𝑥 = 𝑚𝑚𝑚𝑚 = 𝑚𝑚𝑚𝑚
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= −2𝐹𝐹𝐷𝐷

= −𝐶𝐶𝐷𝐷𝜌𝜌𝑉𝑉2𝐴𝐴 
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−
𝐶𝐶𝐷𝐷𝜌𝜌𝜌𝜌
𝑚𝑚

� 𝑑𝑑𝑑𝑑
𝑥𝑥

0
= �

𝑑𝑑𝑑𝑑
𝑉𝑉

𝑉𝑉𝑓𝑓

𝑉𝑉𝑖𝑖
  

𝑥𝑥 = −
𝑊𝑊

𝐶𝐶𝐷𝐷𝜌𝜌𝜌𝜌𝜌𝜌
ln
𝑉𝑉𝑓𝑓
𝑉𝑉𝑖𝑖

= −
(142,400 N)

(1.42) × (1.21 kg/m3) × (9.81 m/s2) × 𝜋𝜋 × (3.7 m)2
4

× ln
(100 m/s)
(160 m/s) = 369.30 m 

Problem 9.116 

 

Solution:  

�𝐹𝐹𝑦𝑦 = 0 = 𝐹𝐹𝐿𝐿 − 𝑚𝑚𝑚𝑚 

𝐶𝐶𝐿𝐿 =
𝐹𝐹𝐿𝐿

1
2𝜌𝜌𝜌𝜌𝑉𝑉

2
 

𝐹𝐹𝐿𝐿 = 𝑚𝑚𝑚𝑚 = 𝐶𝐶𝐿𝐿 ∙
1
2
𝜌𝜌𝜌𝜌𝑉𝑉2 

𝐴𝐴 =
2𝑚𝑚𝑚𝑚
𝐶𝐶𝐿𝐿𝜌𝜌𝑉𝑉2

=
2 × (900 kg) × (9.81 m/s2)

(0.45) × (1.21 kg/m3) × �225
3.6  m/s�

2

= 8.302 m 

�𝐹𝐹𝑥𝑥 = 0 = 𝑇𝑇 − 𝐹𝐹𝐷𝐷 

𝐶𝐶𝐷𝐷 =
𝐹𝐹𝐷𝐷

1
2𝜌𝜌𝜌𝜌𝑉𝑉

2
 

𝑇𝑇 = 𝐹𝐹𝐿𝐿
𝐶𝐶𝐷𝐷
𝐶𝐶𝐿𝐿

= (900 kg) × (9.81 m/s2)

×
0.065
0.45

= 1275.3 N 

𝑃𝑃 = 𝑇𝑇𝑇𝑇 = (1275.3 N) × �
225
3.6

 m/s�

= 79.7 kW 

Problem 9.122 

 

Solution:  

�𝐹𝐹𝑦𝑦 = 0 = 𝐹𝐹𝐿𝐿 −𝑊𝑊 

𝐶𝐶𝐿𝐿 =
𝑊𝑊

1
2𝜌𝜌𝜌𝜌𝑉𝑉

2

=
(778,750 N)

1
2 × (1.21 kg/m3) × (150 m2) × (77.2 m/s)2

= 1.44 

From Figure 9.23, I can know that for 
doubled slotted flaps, when 𝐶𝐶𝐿𝐿 = 1.44 , 
𝐶𝐶𝐷𝐷,0 = 0.04.  

Using Equation 9.43, I can get that  

𝐶𝐶𝐷𝐷 = 𝐶𝐶𝐷𝐷,0 +
𝐶𝐶𝐿𝐿2

𝜋𝜋𝜋𝜋𝜋𝜋
= 0.04 +

1.442

𝜋𝜋 × 6.5
= 0.1415 

𝑇𝑇 = 𝐹𝐹𝐿𝐿
𝐶𝐶𝐷𝐷
𝐶𝐶𝐿𝐿

= (778,750 N) ×
0.1415

1.44
= 76544 N 
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