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232235
2322331 (1)  𝑇ℎ90232 + 𝑛01 → 𝑇ℎ90233

2332 (2)  𝑇ℎ90233 → 𝑈92233 + 𝑥𝛽−
 

1) 𝛽−
 

2) 233 

3) 233𝑚0
1233𝑚𝑑 = 𝑓(𝑡) 

- 𝑚𝑑233      𝑚𝑑 + 1𝜆 × 𝑑𝑚𝑑𝑑𝑡 = 𝑚0
- 𝑚𝑑 = 𝐴(1 − 𝑒−𝐵𝑡) 𝐴 𝐵 

- 𝑡12 = 𝑙𝑛2𝜆  

- 𝑡12𝑚0𝜆𝐴0
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4) 233 𝑈92233 + 𝑛01 → 𝑋𝑒54137 + 𝑆𝑟3894 + 3 𝑛01  

-  

-  𝑃 = 10𝑀𝑊 𝜌 = 80% 

- 𝑚094% ρ = 𝐸𝑒𝐸𝐸𝑒𝐸 𝑚( 𝑆𝑟3894 ) = 93.8945𝑢𝑚( 𝑋𝑒54137 ) = 136.8819𝑢𝑚( 𝑈92233 ) = 232.9892𝑢 𝑚( 𝑛01 )  = 1.00866 𝑢𝑁𝐴 = 6.02 × 1023𝑚𝑜𝑙−1 1𝑢 = 931.5 𝑀𝑒𝑉 𝐶2⁄ 1𝑀𝑒𝑉 = 1.6 × 10−13𝑗
04𝑅𝐶 𝐿𝐶 2

- 𝐺𝑖 

- 𝑅 = 500Ω 

- 𝐿 

- 𝐶 

- 𝐾 𝑡 = 0𝐾(1)
3𝐸𝐶𝑡2 𝑢𝑅 = 0.15𝑉  

1) 𝑖 

2) 𝑖𝐶𝑡 

3) 3 

-  

- 𝐶 

-  𝑢0 

2 

3 



2018 

 (2)
1) 𝑢𝑐
2) 𝑢𝑐 = 𝑢0 cos (2𝜋𝑇0 𝑡 + 𝜑)𝑇0 

3) 𝜑
 

4) 

4 

- 𝑇0  𝐿 

06

(S) 𝑚 = 0.5𝑘𝑔  Aα = 30°𝐴𝐵 = 2 𝑚 5𝑓

1-  𝑓𝐵𝑣𝐵 = 2.5 𝑚 𝑠⁄ 𝑎
(S)𝐴𝐵

2- (S)(𝐵𝐶) 

-  

 

4 

5 
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- 𝑣𝐶𝐵𝐶 = 0.5 𝑚 

3- (S)𝐶𝑟 𝑁 θ = 60°
- 𝑣𝑁2 =  𝑣𝐶2 + 2𝑔𝑟(1 − 𝑠𝑖𝑛𝜃) 

- 𝑅(S)𝑣𝑁 𝛽𝑟 𝑚
- 𝑟 = 𝑣𝐶2𝑔(3𝑠𝑖𝑛𝜃−2)  𝑔 = 9.8𝑚/𝑠2

6

6(𝑆0)𝐻𝑁𝑂2𝐶0 𝑝𝐻
(𝑆0)(𝑆)250𝐶𝑎 (𝑆)𝑉𝑎 = 20𝑚𝐿(𝑁𝑎+ + 𝐻𝑂−) 𝐶𝑏 = 0.01 𝑚𝑜𝑙 𝑙⁄𝑝𝐻𝑝𝐻 = 𝑓(𝑉𝑏)6𝑉𝑏

1-  

2-   

3- 𝐶𝑎(𝑆) 

- 𝐶0(𝑆0) 

4- 𝑝𝐾𝑎(𝐻𝑁𝑂2 𝑁𝑂2−⁄ ) 

5- 𝐾
6 𝟏 

𝟐 

𝐩𝐇 

𝑽𝒃(𝒄𝒎𝟑) 



2018 

3𝐻𝑁𝑂2(𝑎𝑞) = 2𝑁𝑂(𝑔) + 𝐻3𝑂+(𝑎𝑞) + 𝑁𝑂3−(𝑎𝑞) 𝑉 = 60𝑚𝐿(S0)
7 𝜃 = 25℃𝑁𝑂

 

 

1-  

2- 𝑛𝑁𝑂𝑛 = (𝑃−𝑃0)𝑉𝑔𝑅𝑇𝑃0 𝑃𝑉𝑔𝑉𝑔 = 1𝐿 . 

3- 𝑛 = 𝑓(𝑡)  

4-  

) 𝑥𝑚𝑎𝑥𝐶0 

)  

5- 𝑡 = 60ℎ𝑅 = 8.31𝑆𝐼𝐾𝑒 = 10−14   ;    𝑃 = 𝑃0 + 𝑃𝑁𝑂

12010080604020100𝑡(ℎ)
1.641.641.6301.61.551.411.261.02𝑃 × 105(𝑃𝑎)𝑛𝑁𝑂(𝑚𝑜𝑙)
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1) . 

- 𝛽−
2)    90 = 92 − 𝑥 ⟹ 𝑥 = 2       2
3)  𝐴 = − 𝑑𝑁𝑑𝑡 = 𝜆𝑁 ⟹ − 𝑑(𝑁0 − 𝑁𝑑)𝑑𝑡 = 𝜆(𝑁0 − 𝑁𝑑) ⟹ 𝑑𝑁𝑑𝑑𝑡 = 𝜆𝑁0 − 𝜆𝑁𝑑 

 ⟹ 𝑑 (𝑚𝑑𝑁𝐴𝑀 )𝑑𝑡 = 𝜆 𝑚0𝑁𝐴𝑀 − 𝜆 𝑚𝑑𝑁𝐴𝑀 ⟹ 𝑑𝑚𝑑𝑑𝑡 = 𝜆𝑚0 − 𝜆𝑚𝑑 ⟹ 𝑑𝑚𝑑𝑑𝑡 + 𝜆𝑚𝑑 = 𝜆𝑚0 ⟹ 𝑚𝑑 + 1𝜆 × 𝑑𝑚𝑑𝑑𝑡 = 𝑚0𝑚𝑑 = 𝐴(1 − 𝑒−𝐵𝑡)𝐴 = 𝑚0𝐵 = 𝜆𝑚𝑑 = 𝑚0(1 − 𝑒−𝜆𝑡) 𝑡12 = 𝑙𝑛2𝜆 𝑡 = 𝑡12 ⟹ 𝑚𝑑 = 𝑚02 ⟹ 𝑚0 (1 − 𝑒−𝜆𝑡12) = 𝑚02 ⟹ 1 − 𝑒−𝜆𝑡12 = 12 ⟹ 1 − 12 = 𝑒−𝜆𝑡12 ⟹ 12 = 𝑒−𝜆𝑡12 ⟹ − 𝑙𝑛2 = −𝜆𝑡12 ⟹ 𝑡12 = 𝑙𝑛2𝜆  

 𝑡12 = 22.3𝑚𝑖𝑛 𝑚0 = 2𝑔 𝜆 = 𝑙𝑛2𝑡12 = 𝑙𝑛2𝑡12 = 0.031 𝑚𝑖𝑛−1 = 5.18 × 10−4 𝑠−1
 

𝐴0 = 𝜆𝑁0 =  𝜆 𝑚0𝑁𝐴𝑀 = 5.18 × 10−4 × 2 × 6.02 × 1023233 = 2.67 × 1018𝐵𝑞 

4)  

-  𝐸𝑙𝑖𝑏 = ([𝑚( 𝑈92233 ) + 𝑚( 𝑛01 )] − [𝑚( 𝑆𝑟3894 ) + 𝑚( 𝑋𝑒54137 ) + 3𝑚( 𝑛01 )]) × 𝐶2= ([232.9892 + 1.00866] − [93.8945 + 136.8819 + 3 × 1.00866]) × 931.5𝐸𝑙𝑖𝑏 = 182.0.8𝑀𝑒𝑉 = 2.91 × 10−11𝑗 

- 𝑃 = 𝐸𝑒∆𝑡 ⟹ ∆𝑡 = 𝐸𝑒𝑃 = 𝜌 × 𝐸𝑃 = 𝜌 × 𝑁 × 𝐸𝑙𝑖𝑏𝑃  ⟹ ∆𝑡 = 𝜌 × 0.94𝑚 × 𝑁𝐴 × 𝐸𝑙𝑖𝑏𝑀 × 𝑃 = 0.8 × 0.94 × 2 × 6.02 × 1023 × 2.91 × 10−11233 × 10 × 106  ⟹ ∆𝑡 = 11321.22𝑠 = 3.14ℎ 
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1) 𝑖 = 𝑢𝑅𝑅 = 0.15500 = 3 × 10−4𝐴 

2)  𝐸𝑐 = 12 𝐶𝑢𝑐2 = 12 𝐶 (𝑞𝐶)2 = 12 × 𝑞𝐶2 = 12 × (𝑖 × 𝑡)𝐶 2
 𝐸𝑐 = 𝑖22𝐶 𝑡2

 

3) 𝑡 = √16 = 4𝑠   

• 

- .     𝐸𝑐 = 𝑎𝑡2
 𝑎 = (1.8 − 0) × 10−34 − 0 = 4.5 × 10−4

 𝑎 = 𝑖22𝐶 ⟹ 𝐶 = 𝑖22𝑎 = (3×10−4)22×4.5×10−4 = 10−4𝐹            
- 𝐸𝐶𝑚𝑎𝑥 = 7.2𝑚𝑗 

- 𝐸𝑐 = 12 𝐶𝑢02 ⟹ 𝑢0 = √2𝐸𝑐𝐶 = √2×7.2×10−310−4 = 12𝑉
 (2)

1)  𝑢𝐶 +  𝑢𝐿 = 0 ⇒ 𝑢𝐶 + 𝐿 𝑑𝑖𝑑𝑡 = 0 ⇒ 𝑢𝐶 + 𝐿 𝑑2𝑞𝑑𝑡2 = 0 ⇒ 𝑢𝐶 + 𝐿 𝑑2(𝑢𝐶𝐶)𝑑𝑡2 = 0⇒ 𝑢𝐶 + 𝐿𝐶 𝑑2𝑢𝐶𝑑𝑡2 = 0
2) 𝑇0 𝑢𝑐 = 𝐸 cos (2𝜋𝑇0 𝑡 + 𝜑)  ⇒ 𝑑𝑢𝑐𝑑𝑡 = − 2𝜋𝑇0 × 𝑢0 𝑠𝑖𝑛 (2𝜋𝑇0 𝑡 + 𝜑) 

⇒ 𝑑2𝑢𝐶𝑑𝑡2 = − 4𝜋2𝑇02 × 𝑢𝑐 ⇒ 𝑢𝑐 + 𝑇024𝜋2 × 𝑑2𝑢𝐶𝑑𝑡2 = 0
𝑇024𝜋2 = 𝐿𝐶 ⇒ 𝑇02 = 4𝜋2𝐿𝐶 ⇒ 𝑇0 = 2𝜋√𝐿𝐶 

3) 𝜑 𝑡 = 0 ⇒ 𝑢𝑐 = 𝑢0 ⇒ cos 𝜑 = 1 ⇒ 𝜑 = 0
4)        𝑇0  = 0.08𝑠                  

- 𝑇0 = 2𝜋√𝐿𝐶 ⇒ 𝐿 = 𝑇024𝜋2𝐶  = 0.0824𝜋2×10−4 = 1.62𝐻   
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1-  𝑓 𝐸𝐶𝐴 + 𝑊𝑃 − |𝑊𝑓| = 𝐸𝐶𝐵 ⇒ 𝑚𝑔 × 𝐴𝐵 × 𝑠𝑖𝑛𝛼 − 𝑓 × 𝐴𝐵 = 12 𝑚𝑣𝐵2 

⇒ 𝑓 = 𝑚𝑔 × 𝐴𝐵 × 𝑠𝑖𝑛𝛼 − 12 𝑚𝑣𝐵2𝐴𝐵 = 0.5 × 9.8 × 2 × 𝑠𝑖𝑛30° − 0.5 × 0.5 × 2.522⇒ 𝑓 == 1.668𝑁 𝑎
 ∑ 𝐹⃗ = 𝑚𝑎⃗ ⇒ 𝑃⃗⃗ + 𝑅⃗⃗ + 𝑓 = 𝑚𝑎⃗  ⇒ 𝑚𝑔 sin α − 𝑓 = 𝑚𝑎⇒ 𝑎 = 𝑔 sin α − 𝑓𝑚 𝑎 = 9.8 × sin 30 − 1.6680.5 = 1.56𝑚/𝑠2 

𝑣 = 𝑎𝑡 + 𝑣𝐴 ⇒ 𝑣 = 1.56𝑡 𝑥 = 𝑎2 𝑡2 + 𝑣𝐴𝑡 + 𝑥0 ⇒ 𝑥 = 0.78𝑡2 𝑡 = 𝑣𝑎 = 2.51.56 = 1.60𝑠 

2- (𝐵𝐶) 

-  

 ∑ 𝐹⃗ = 𝑚𝑎⃗ ⇒ 𝑃⃗⃗ + 𝑅⃗⃗ + 𝑓 = 𝑚𝑎⃗   ⇒ −𝑓 = 𝑚𝑎⇒ 𝑎 = − 𝑓𝑚 = − 1.6680.5 = −3.336𝑚/𝑠2 

- 𝑣𝐶 

 𝑣𝑐2 − 𝑣𝐵2 = 2 × 𝑎 × 𝐵𝐶 ⇒ 𝑣𝑐2 = 𝑣𝐵2 + 2 × 𝑎 × 𝐵𝐶⇒ 𝑣𝑐2 = 2.52 − 2 × 3.336 × 0.5𝑣𝑐 = 1.70 𝑚 𝑠⁄  

3- 

-   𝑠𝑖𝑛𝜃 = 𝑟−ℎ𝑟   ⇒   ℎ = 𝑟(1 − 𝑠𝑖𝑛𝜃)   𝑣𝑁2 − 𝑣𝐶 2 = 2𝑔ℎ ⇒ 𝑣𝑁2 = 2𝑔ℎ + 𝑣𝐶 2 ⇒ 𝑣𝑁2 = 2𝑔𝑟(1 − 𝑠𝑖𝑛𝜃) + 𝑣𝐶 2 

- 𝑅
 ∑ 𝐹⃗ = 𝑚𝑎⃗ ⇒ 𝑃⃗⃗ + 𝑅⃗⃗ = 𝑚𝑎⃗   ⇒ 𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑅 = 𝑚𝑎⇒ 𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑅 = 𝑚 𝑣𝑁2𝑟⇒ 𝑅 = 𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑚 𝑣𝑁2𝑟

-  



• 𝑅 = 00 = 𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑚 𝑣𝑁2𝑟 ⇒ 𝑣𝑁2 = 𝑟𝑔𝑠𝑖𝑛𝜃 ⇒ 2𝑔𝑟(1 − 𝑠𝑖𝑛𝜃) + 𝑣𝐶2 = 𝑟𝑔𝑠𝑖𝑛𝜃 ⇒ 2𝑔𝑟 − 2𝑔𝑟𝑠𝑖𝑛𝜃 + 𝑣𝐶2 = 𝑟𝑔𝑠𝑖𝑛𝜃 ⇒ 𝑣𝐶 2 = 3𝑟𝑔𝑠𝑖𝑛𝜃 − 2𝑔𝑟 ⇒ 𝑣𝐶 2 = 𝑟𝑔(3𝑠𝑖𝑛𝜃 − 2) ⇒  𝑟 = 𝑣𝐶2𝑔(3𝑠𝑖𝑛𝜃 − 2) ⇒  𝑟 = 1.729.8(3𝑠𝑖𝑛60 − 2) = 0.497𝑚 ≈ 0.5𝑚 

6
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1-  𝐻𝑁𝑂2 + 𝐻𝑂− = 𝑁𝑂2− + 𝐻2𝑂 

2-  𝑝𝐻 = 7.8   ,   𝑉𝑏𝐸 = 5𝑚𝐿 

3- 𝐶𝑎(𝑆)𝐶0(𝑆0) 𝐶𝑎𝑉𝑎 = 𝐶𝑏𝑉𝑏𝐸 ⇒ 𝐶𝑎 = 𝐶𝑏𝑉𝑏𝐸𝑉𝑎 = 0.01 × 520 = 0.0025 𝑚𝑜𝑙 𝑙⁄  𝐹 = 𝐶0𝐶𝑎 ⇒ 𝐶0 = 𝐹𝐶𝑎 = 250 × 0.0125 = 0.625 𝑚𝑜𝑙 𝑙⁄  

4- 𝑝𝐾𝑎(𝐻𝑁𝑂2 𝑁𝑂2−⁄ ) 𝑝𝐾𝑎 = 3.3 

5-  𝐾 = [𝑁𝑂2−] [𝐻𝑁𝑂2] × [𝑂𝐻−] = [𝑁𝑂2−]  × [𝐻3𝑂+][𝐻𝑁𝑂2]  × [𝑂𝐻−]  × [𝐻3𝑂+] = 𝐾𝑎𝐾𝑒𝐾 = 10−𝑝𝐾𝑎 𝐾𝑒 = 10−3.310−14 = 5.01 × 1011
 𝐾 > 104

 

1-   

2- 𝑛𝑁𝑂 𝑃 = 𝑃0 + 𝑃𝑁𝑂 = 𝑃0 + 𝑛𝑅𝑇𝑉𝑔 ⇒ 𝑛𝑅𝑇𝑉𝑔 = 𝑃 − 𝑃0 ⇒ 𝑛 = (𝑃 − 𝑃0)𝑉𝑔𝑅𝑇  

3𝐻𝑁𝑂2(𝑎𝑞) = 2𝑁𝑂(𝑔) + 𝐻3𝑂+(𝑎𝑞) + 𝑁𝑂3−(𝑎𝑞)000𝑛0 𝑥𝑥2𝑥𝑛0 − 3𝑥 𝑥𝑓𝑥𝑓2𝑥𝑓𝑛0 − 3𝑥𝑓



3-  

 𝑛 = (𝑃 − 𝑃0)𝑉𝑔𝑅𝑇 = (𝑃 − 1.02 × 105) × 10−38.31 × 298𝑛 = (𝑃 − 1.02 × 105) × 4.038 × 10−4(𝑚𝑚𝑜𝑙) 

• 𝑛 = 𝑓(𝑡)  

4-  

- 𝑥𝑚𝑎𝑥 𝑛𝑓 = 25 × 10−3 = 2𝑥𝑚𝑎𝑥 ⇒ 𝑥𝑚𝑎𝑥 = 25 × 10−32= 1.25 × 10−2𝑚𝑜𝑙 

• 𝐶0𝐻𝑁𝑂2 𝑛0 − 3𝑥𝑓 = 0 ⇒ 𝑛0 = 3𝑥𝑓 ⇒ 𝐶0 𝑉 = 3𝑥𝑓 ⇒ 𝐶0 = 3𝑥𝑓𝑉= 3 × 1.25 × 10−20.06  ⇒ 𝐶0 = 0.625𝑚𝑜𝑙/𝐿 

• 

- 𝑡1/2 = 14ℎ 

5- 𝑡 = 60ℎ 

𝑣 = 1𝑉 × 𝑑𝑥𝑑𝑡 = 1𝑉 × 𝑑 (𝑛𝑁𝑂2 )𝑑𝑡 = 12𝑉 × 𝑑𝑛𝑁𝑂𝑑𝑡𝑣 = 12 × 0.06 × 24.6 − 21.480 − 40 = 0.666 𝑚𝑚𝑜𝑙/𝐿. ℎ

12010080604020100𝑡(ℎ)
1.641.641.6301.61.551.411.261.02𝑃 × 105(𝑃𝑎)
25.025.024.623.421.415.709.900.0𝑛𝑁𝑂(𝑚𝑚𝑜𝑙)


