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 الوتجوعة في الحىض الوالححساب كوية  :ثانيا

وتتشكٍض معٍه  (𝑄𝑖𝑛) ارا اضفىا ماء مانح تتصشٌف اَن، (𝐶𝑜) نىفتشض اوً نذٌىا حوض ٌحتوي عهى ماء مانح تتشكٍض مهح معٍه نٍكه 

 كمٍح مقذاس حساب نزنك .انضمه مع مشتثطح انضٌادج وٌزي، فان انزي ٌحذث ان انماء داخم انحوض تضداد مهوحتً (𝐶𝑖𝑛) نٍكه لأمانح

 :انمعادنح خلال مه وٌحسة انضمه مع ٌتغٍش انحوض داخم انمهح

𝑑𝑥 

𝑑𝑡 
= 𝑄𝑖𝑛 × 𝐶𝑖𝑛 − 𝑄𝑜𝑢𝑡 × 𝐶𝑜𝑢𝑡 

 

 

 :حٍج

:𝑄𝑖𝑛 صمه وحذج /حجم وحذج = وحذتً انحوض، انى انذاخم انتصشٌف. 

:𝐶𝑖𝑛 حجم وحذج /وصن وحذج = وحذتً نهحوض، انذاخم انماء فً انمهح تشكٍض. 

:𝑄𝑜𝑢𝑡 صمه وحذج /حجم وحذج = وحذتً انحوض، مه انخاسج انتصشٌف. 

m3, Liter, gal, ……etc. :انوصن وحذج          وحذج انحجم : etc.   Ib, kN, N, 

Sec, min, hour, ....... etc. :وحذج انضمه 

:𝐶𝑜𝑢𝑡 انتانٍح انمعادنح مه وٌحسة انضمه مع متغٍش وٌو انحوض مه انخاسج انماء فً انمهح تشكٍض: 
𝑥 

𝐶𝑜𝑢𝑡 = 
𝑉 + (𝑄 − 𝑄𝑜𝑢𝑡 ) × 𝑡 

𝑖𝑓 𝑄𝑖𝑛 ≠ 𝑄𝑜𝑢𝑡 انحجم متغٍش 

𝑥 
𝐶𝑜𝑢𝑡 = 

𝑉 
𝑖𝑓 𝑄𝑖𝑛 = 𝑄𝑜𝑢𝑡 انحجم حاتت 

 

 

 

:𝑥 انضمه مع متغٍش وٌو انحوض داخم انمهح كمٍح. 

:𝑉 انحوض فً انمحهول حجم. 

 . = 0 عىذما 𝑉 × 𝐶𝑜 = الإضافح قثم انحوض فً انمهح كمٍح :هلاحظة
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Example (3): A tank is initially filled with (100 Liter) of salt solution containing (1 N/L) of 

salt. Fresh brine containing (2 N/L) of salt running in the tank at rate of (5 L/min) and the 

mixture kept uniform and runs out at the same rate. Find: 

1. The amount of salt in the tank at any time. 

2. The amount of salt in the tank at t=5 min. 

3. How long it will take for this amount of salt to reach 150 N.  
 

 

 

 

 

dx/dt=Qin*Cin- Qout*Cout 
 

𝑄𝑜𝑢𝑡 = 𝑄𝑖𝑛 From Example (the mixture kept uniform and runs out at the same rate) 

𝑥 𝑥 
𝐶𝑜𝑢𝑡 = 

𝑉 
= 

100 
 

𝑑𝑥 
∴ 

𝑑𝑡 
= 5 × 2 − 5 × 

𝑥 

100 
 

𝑑𝑥 
 

 

𝑑𝑡 
= 10 − 0.05 𝑥 → 

𝑑𝑥 
 

 

10 − 0.05 𝑥 
= 𝑑𝑡 

 

𝑑𝑥 
∫ 

10 − 0.05 𝑥 

−0.05 
× 

−0.05 
= ∫ 𝑑𝑡 

 

1 
 

 

−0.05 
ln(10 − 0.05 𝑥) = 𝑡 + 𝑐} × −0.05 

ln(10 − 0.05 𝑥) = −0.05𝑡 − 0.05𝑐 نهطشفٍه e وأخز 

10 − 0.05 𝑥 = 𝑒−0.05𝑡−0.05𝑐 → 10 − 0.05 𝑥 = 𝑒−0.05𝑡 × 𝑒−0.05𝑐 
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𝑒−0.05𝑐 = constant = 𝐴 
 

10 − 0.05 𝑥 = 𝐴𝑒−0.05𝑡 → 𝑥 = 

 
𝑥 = 200 − 20𝐴𝑒−0.05𝑡 

10 − 𝐴𝑒−0.05𝑡 
 

0.05 

Apply boundary condition: 𝑎𝑡 𝑡 = 0,  𝑥 = 𝐶𝑜 × 𝑉 = 1 × 100 = 100 𝑁 

100 = 200 − 20𝐴𝑒−0.05×0 → 𝐴 = 5 

𝑥 = 200 − 100 𝑒−0.05𝑡 at any time 

1. The amount of salt in the tank at 𝒕 = 𝟓 𝒎𝒊𝒏. 

 

𝑥 = 200 − 100 𝑒−0.05×5 = 122.12 𝑁 

2. How long it will take for this amount of salt to reach 150 N. 

 

150 = 200 − 100 𝑒−0.05𝑡 → 𝑒−0.05𝑡 = 0.5 نهطشفٍه 𝑙𝑛 وأخز 
 

𝑡 = 
ln 0.5 

 
 

−0.05 
= 13.86 𝑚𝑖𝑛 

Example (4): For the tank shown in figure below, if the amount of salt in the tank after (5 

day) is (2 N). Find the amount of salt in the tank at any time, then find the initially amount 

of salt in the tank. 

dx/dt=Qin*Cin- Qout*Cout 

𝐶𝑖𝑛 = 0 From Figure (Fresh Water) 
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∵ 𝑄𝑜𝑢𝑡 ≠ 𝑄𝑖𝑛 

𝑥 

 

∴ 𝐶𝑜𝑢𝑡 = 
𝑉 + (𝑄 − 𝑄𝑜𝑢𝑡 ) × 𝑡 

=x/10+(4-2)= x/10+2t 
 

 

𝑑𝑥 
∴ 

𝑑𝑡 
= 4 × 0 − 2 × 

𝑥 
 

 

10 + 2𝑡 
 

𝑑𝑥 
 

 

𝑑𝑡 

2𝑥 
= − 

10 + 2𝑡 
 

𝑑𝑥 
∫ 

𝑥 
= − ∫ 

2 
 

 

10 + 2𝑡 
𝑑𝑡 

ln(𝑥) = − ln(10 + 2𝑡) + 𝑐 → ln(𝑥) + ln(10 + 2𝑡) = 𝑐 

ln(𝑥(10 + 2𝑡)) = 𝑐 نهطشفٍه e وأخز 

𝑥(10 + 2𝑡) = 𝑒𝑐 = 𝐴 
 

𝑥 = 
𝐴 

10 + 2𝑡2

Apply boundary condition: 𝑎𝑡 𝑡 = 5 𝑑𝑎𝑦𝑠, 𝑥 = 2 𝑁 
 

𝐴 
2 = 

10 + 2 × 5 
→ 𝐴 = 40 

 

∴ 𝑥 = 
40 

 
 

10 + 2𝑡 
at any time 

 

at initially: 

 

𝑡 = 0 → 𝑥 = 

 
40 

 
 

10 + 2 × 0 

 

 
= 4 𝑁 

 

 


