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𝐶𝐻3𝑁𝐻2(𝑎𝑞)𝑉𝑔 500 𝑚𝑙(𝑆)𝐶0𝑝𝐻𝑝𝐻 = 11.3
1

1- 𝑝𝐻 

2-  

3-  

4- (𝑆)𝑝𝐾𝑎(𝐶𝐻3𝑁𝐻3+ 𝐶𝐻3𝑁𝐻2⁄ )  

5- 𝐾 𝐾 = [𝑂𝐻−]𝑓2𝐶0−[𝑂𝐻−]𝑓 

6-   𝐶0  = 0.012𝑚𝑜𝑙/𝐿 𝑉𝑔(𝑆) 

7- 𝜏1𝑓 

8- 𝑉0 = 10𝑚𝑙(𝑆)50(𝑆1) 

 𝐶1(𝑆1) -أ

 𝑝𝐻(𝑆1) -ب

𝜏2𝑓 𝑉𝑀 -ج = 24𝐿/𝑚𝑜𝑙

1 



- 𝐸
- 𝑅1 = 100Ω𝑅2 = 80Ω
- 𝐶𝐾
- 𝐿𝑟 𝑡 = 0𝐾(1)𝑢𝑅1 = 𝑓 (d𝑢cdt )

- 

- 𝑢𝑐 + 𝛼 𝑑𝑢c𝑑𝑡 = 𝛽𝛼 𝛽𝑅1  𝐶𝐸
- 𝑢𝑐(𝑡) = 𝛽 (1 − 𝑒−𝑡𝛼)

- 𝑢𝑅1 = 𝑓 (d𝑢cdt )𝐸𝜏1 𝐶
- 𝑡140%𝑡280% 𝜏1∆𝑡∆𝑡 = 𝑡2 − 𝑡1 𝑡 = 0𝐾(2)
- 

-  𝐼0𝜏2
-  𝐼0𝑟 𝜏2𝐿  
- 𝐸𝐿𝑚𝑎𝑥𝐶′𝐸𝐿𝑚𝑎𝑥

- 𝐶′

2 

3 

4 

4



1- 𝑝𝐻 

- 𝑝𝐻 

- 𝑝𝐻 

- 𝑝𝐻 

2-  𝐶𝐻3𝑁𝐻2(𝑎𝑞) + 𝐻2𝑂(𝑙) = 𝐶𝐻3𝑁𝐻3+(𝑎𝑞) + 𝑂𝐻−(𝑎𝑞)
3-  

 

4-  

• 24% 

• 76% 

• 𝑝𝐾𝑎 = 10.6 

5-  𝐾 = [𝐶𝐻3𝑁𝐻3+]𝑓 × [𝑂𝐻−]𝑓[𝐶𝐻3𝑁𝐻2]𝑓
𝐾 = [𝐶𝐻3𝑁𝐻3+]𝑓 × [𝑂𝐻−]𝑓  × [𝑯𝟑𝑶+][𝐶𝐻3𝑁𝐻2]𝑓 × [𝑯𝟑𝑶+] ⟹ 𝐾 = 𝐾𝑒 𝐾𝑎 = 10−1410−10.6 = 3.96 × 10−4

-               [𝑂𝐻−]𝑓 = [𝐶𝐻3𝑁𝐻3+]𝑓 = 𝑥𝑓𝑉  [𝐶𝐻3𝑁𝐻2]𝑓 = 𝐶0 𝑉 − 𝑥𝑓𝑉 = 𝐶0 − 𝑥𝑓𝑉 = 𝐶0 − [𝑂𝐻−]𝑓⟹ 𝐾 = [𝐶𝐻3𝑁𝐻3+]𝑓 × [𝑂𝐻−]𝑓[𝐶𝐻3𝑁𝐻2]𝑓 = [𝑂𝐻−]𝑓2𝐶0 − [𝑂𝐻−]𝑓 

6- 𝐶0 𝐾 = [𝑂𝐻−]𝑓2𝐶0 − [𝑂𝐻−]𝑓 ⇒ 𝐶0 = [𝑂𝐻−]𝑓2𝐾 + [𝑂𝐻−]𝑓 = (1011.3−14)23.96 × 10−4 + 1011.3−14 = 0.012 𝑚𝑜𝑙/𝐿 

- 𝑉𝑔𝑛 = 𝑉𝑔𝑉𝑀 =  𝐶0𝑉 ⇒ 𝑉𝑔 = 𝐶0 × 𝑉 × 𝑉𝑀 = 0.012 × 0.5 × 24 = 0.144𝐿     

7- 𝜏1𝑓𝜏𝑓 = 𝑥𝑓𝑥𝑚𝑎𝑥 = [𝐻𝑂−]𝐶0 = 10𝑝𝐻−14𝐶0 = 1011.3−140.012 = 16.62% 

8- 𝐶1𝐹 = 𝐶0𝐶1 ⇒ 𝐶1 = 𝐶0𝐹 = 0.01250 = 2.4 × 10−4 𝑚𝑜𝑙/𝐿      . 

𝐶𝐻3𝑁𝐻2(𝑎𝑞) + 𝐻2𝑂(𝑙) = 𝐶𝐻3𝑁𝐻3+(𝑎𝑞) + 𝑂𝐻−(𝑎𝑞)
00𝐶0 𝑉 𝑥𝑓𝑥𝑓𝐶0 𝑉 − 𝑥𝑓



𝑝𝐻(𝑆1) 𝐾 = [𝑂𝐻−]𝑓2𝐶1 − [𝑂𝐻−]𝑓 ⇒ [𝑂𝐻−]𝑓2 = 𝐾𝐶1 − 𝐾[𝑂𝐻−]𝑓 ⇒ [𝑂𝐻−]𝑓2 + 𝐾[𝑂𝐻−]𝑓 − 𝐾𝐶1 = 0𝑦2 + 𝐾𝑦 − 𝐾𝐶1 = 0  [𝑂𝐻−]𝑓 = 1.61 × 10−4 𝑚𝑜𝑙/𝐿   [𝐻3𝑂+] × [𝐻𝑂−] = 10−14 ⟹ [𝐻3𝑂+] = 10−14[𝐻𝑂−] = 10−141.61 × 10−4 = 6.21 × 10−4 ⟹ 𝑝𝐻 = 10.2 

9- 𝜏2𝑓𝜏𝑓 = [𝐻𝑂−]𝐶1 = 1.61×10−42.4×10−4 = 67.08% 

- 

1-  

2- 𝑢𝑐 𝑢𝐶 + 𝑢𝑅1 = 𝐸 ⇒ 𝑢𝐶 + 𝑅1 𝑖 = 𝐸  ⇒ 𝑢𝐶 + 𝑅 𝑑𝑞𝑑𝑡 = 𝐸 ⇒ 𝑢𝐶 + 𝑅1 𝑑(𝑢𝐶𝐶)𝑑𝑡 = 𝐸⇒ 𝑢𝐶 + 𝑅1 𝐶 𝑑𝑢𝐶𝑑𝑡 = 𝐸 ⇒ 𝑢𝑐 + 𝛼 𝑑𝑢c𝑑𝑡 = 𝛽𝛼 = 𝑅1 𝐶𝛽 = 𝐸
-                𝑢𝑐(𝑡) = 𝛽 (1 − 𝑒−𝑡𝛼) = 𝛽 − 𝛽𝑒−𝑡𝛼    𝑑𝑢𝑐𝑑𝑡 = 𝛽𝛼 𝑒− 𝑡𝛼 𝑢𝑐 + 𝛼 𝑑𝑢c𝑑𝑡 = 𝛽 ⇒  𝛽 − 𝛽𝑒− 𝑡𝛼 + 𝛼 𝛽𝛼 𝑒− 𝑡𝛼 = 𝛽 ⇒ 0 = 0
3-   𝑢𝑅1 = 𝑅1 𝑖 = 𝑅1 𝑑𝑞𝑑𝑡 = 𝑅1 𝐶 𝑑𝑢𝑐𝑑𝑡 ⇒ 𝑢𝑅1 = 𝑅1 𝐶 𝑑𝑢𝑐𝑑𝑡  

𝐸 = 12𝑉
  𝑢𝑅1 = 𝑎 𝑑𝑢𝑐𝑑𝑡 𝑎 = 2 − 050 − 0 = 0.04

                     𝑎 = 𝑅1 𝐶 = 𝜏1 = 0.04𝑠 𝑅1 𝐶 = 𝜏1 ⇒ 𝐶 = 𝜏1𝑅1 = 0.04100 = 4 × 10−4𝐹 

𝐸𝑐  -أ -4 = 12  𝐶𝑢𝑐2 = 12  𝐶 (𝐸 (1 − 𝑒− 𝑡𝜏1))2 = 𝐸𝑐𝑚𝑎𝑥 (1 − 𝑒− 𝑡𝜏1)2
 𝐸𝑐𝑚𝑎𝑥 = 12  𝐶𝐸2 = 0.5 × 4 × 10−4 × 144 = 0.0288𝐽 



𝑡  : 𝑡∆عبارة  –ب  = 𝑡1 ⇒ 𝐸𝑐 = 𝐸𝑐𝑚𝑎𝑥 (1 − 𝑒−𝑡1𝜏1)2 ⇒ 0.4𝐸𝑐𝑚𝑎𝑥 = 𝐸𝑐𝑚𝑎𝑥 (1 − 𝑒−𝑡1𝜏1)2 ⇒ 0.4 = (1 − 𝑒−𝑡1𝜏1)2
 ⇒ √0.4 = 1 − 𝑒−𝑡1𝜏1 ⇒ 𝑒−𝑡1𝜏1 = 1 − √0.4 

 𝑡 = 𝑡2 ⇒ 𝐸𝑐 = 𝐸𝑐𝑚𝑎𝑥 (1 − 𝑒−𝑡2𝜏1)2 ⇒ 0.8𝐸𝑐𝑚𝑎𝑥 = 𝐸𝑐𝑚𝑎𝑥 (1 − 𝑒−𝑡2𝜏1)2 ⇒ 0.8 = (1 − 𝑒−𝑡2𝜏1)2
 ⇒ √0.8 = 1 − 𝑒−𝑡2𝜏1 ⇒ 𝑒−𝑡2𝜏1 = 1 − √0.8 ⇒ 𝑒−𝑡1𝜏1𝑒−𝑡2𝜏1 = 1 − √0.41 − √0.8 ⇒ 𝑒𝑡2−𝑡1𝜏1 = 1 − √0.41 − √0.8 ⇒ 𝑡2 − 𝑡1𝜏1 = 𝑙𝑛 (1 − √0.41 − √0.8) ⇒ ∆𝑡𝜏1 = 𝑙𝑛 (1 − √0.41 − √0.8) 

⇒ ∆𝑡 = 𝜏1𝑙𝑛 (1 − √0.41 − √0.8) = 1.24𝜏1 ≈ 0.05𝑠 

 

1- 6𝑐𝑚 → 𝐸 ⇒ 1𝑐𝑚 → 2𝑉  

2- 𝐼0 = 𝐸𝑅1 +𝑅2 +𝑟 𝜏2 = 𝐿𝑅1 +𝑅2 +𝑟  

3-  𝑢𝑅1 (0) = 𝑅1 𝐼0 ⇒ 𝐼0 = 𝑢𝑅1 (0)𝑅1 = 12 − 6100 = 0.06A 𝐼0 = 𝐸𝑅1 + 𝑅2 + 𝑟 ⇒ 𝑟 = 𝐸𝐼0 − (𝑅1 + 𝑅2 ) = 120.06 − (100 + 80) = 20Ω 𝜏2 = 6𝑚𝑠 𝜏2 = 𝐿𝑅1 + 𝑅2 + 𝑟 ⇒ 𝐿 = 𝜏2(𝑅1 + 𝑅2 + 𝑟) = 6 × 10−3(100 + 80 + 20) = 1.2𝐻 

4-  𝐸𝐿𝑚𝑎𝑥 = 12 𝐿𝐼22 = 0.5 × 1.2 × (0.06)2 = 2.16 × 10−3𝑗 

- 𝐸𝑐𝑚𝑎𝑥𝐸𝐿𝑚𝑎𝑥 <
- 𝐶𝑒𝑞 𝐸𝐿𝑚𝑎𝑥 = 12  𝐶𝐸2 ⇒ 𝐶𝑒𝑞 = 2𝐸𝐿𝑚𝑎𝑥𝐸2 = 2 × 2.16 × 10−3144 = 3 × 10−5𝐹 

- 𝐶′ 1𝐶𝑒𝑞 = 1𝐶 + 1𝐶′ ⇒ 𝐶′ = 𝐶 × 𝐶𝑒𝑞𝐶 − 𝐶𝑒𝑞 = 4 × 10−4 × 3 × 10−54 × 10−4 − 3 × 10−5 ≈ 3.24 × 10−4𝐹 


