
 التمرين الأول:

-

-

𝐴𝑙 = 𝐴𝑙3+ + 3𝑒−

2𝐻3𝑂+ + 2𝑒− = 𝐻2 + 2𝐻2𝑂

2𝐴𝑙(𝑠) + 6𝐻3𝑂+
(𝑎𝑞) = 2𝐴𝑙3+

(𝑎𝑞) + 3𝐻2(𝑔) + 6𝐻2𝑂(𝑙)

-

𝑛0(𝐴𝑙) =
𝑚

𝑀
=

0.81

27
= 0.03𝑚𝑜𝑙

𝑛0(𝐻3𝑂+) = 𝐶𝑉 = 0.3 × 0.1 = 0.03𝑚𝑜𝑙

2𝐴𝑙(𝑠)   +  6𝐻3𝑂+
(𝑎𝑞) = 2𝐴𝑙3+

(𝑎𝑞) + 3𝐻2(𝑔) + 6𝐻2𝑂(𝑙)

00𝑛0(𝐻3𝑂+)𝑛0(𝐴𝑙)

3𝑥2𝑥𝑛0(𝐻3𝑂+) − 6𝑥𝑛0(𝐴𝑙) − 2𝑥

3𝑥𝑓2𝑥𝑓𝑛0(𝐻3𝑂+) − 6𝑥𝑓𝑛0(𝐴𝑙) − 2𝑥𝑓

{
𝑛0(𝐴𝑙) − 2𝑥𝑚𝑎𝑥 = 0

𝑛0(𝐻3𝑂+) − 6𝑥𝑚𝑎𝑥 = 0
⟹ {

𝑥𝑚𝑎𝑥 =
𝑛0(𝐴𝑙)

2
= 0.015𝑚𝑜𝑙

𝑥𝑚𝑎𝑥 =
𝑛0(𝐻3𝑂+)

6
= 0.005𝑚𝑜𝑙

⟹

𝑥𝑚𝑎𝑥 = 0.005𝑚𝑜𝑙

[𝐴𝑙3+](𝑡)[𝐴𝑙3+](𝑡) =
2𝑉𝐻2

(𝑡)

3𝑉×𝑉𝑀

[𝐴𝑙3+](𝑡) =
2𝑥

𝑉

𝑛(𝐻2) =
𝑉𝐻2

(𝑡)

𝑉𝑀
= 3𝑥 ⟹ 𝑥 =

𝑉𝐻2
(𝑡)

3𝑉𝑀

⟹ [𝐴𝑙3+](𝑡) =
2𝑥

𝑉
=

2𝑉𝐻2
(𝑡)

3𝑉 × 𝑉𝑀

[𝐴𝑙3+](𝑡) =
2𝑉𝐻2

(𝑡)

3𝑉 × 𝑉𝑀
=

2𝑉𝐻2
(𝑡)

3 × 0.1 × 24
=

2

7.2
× 𝑉𝐻2

(𝑡)

𝑡(𝑚𝑖𝑛)
𝑉𝐻2

(𝑚𝑙)

[𝐴𝑙3+](𝑚 𝑚𝑜𝑙 𝑙⁄ )



•

[𝐴𝑙3+]𝑓

[𝐴𝑙3+]𝑓  =
2𝑥𝑓

𝑉
=

2 × 0.005

0.1
= 0.1𝐿

[𝐴𝑙3+]𝑓  = 100𝑚𝑚𝑜𝑙/𝑙

-𝑡 = 8𝑚𝑖𝑛

- 

𝑣 =
1

𝑉
×

𝑑𝑥

𝑑𝑡

[𝐴𝑙3+] =
2𝑥

𝑉
⟹ 𝑥 =

[𝐴𝑙3+]𝑉

2

⟹ 𝑣 =
1

𝑉
×

𝑑𝑥

𝑑𝑡
=

1

𝑉
×

𝑑 (
[𝐴𝑙3+]𝑉

2 )

𝑑𝑡
=

1

2
×

𝑑[𝐴𝑙3+]

𝑑𝑡

𝑣2 =
1

2
×

𝑑[𝐴𝑙3+]

𝑑𝑡
=

1

2
×

(54 − 18) × 10−3

3 − 1
= 0.009𝑚𝑜𝑙/𝑙. 𝑚𝑖𝑛 

𝑣6 =
1

2
×

𝑑[𝐴𝑙3+]

𝑑𝑡
=

1

2
×

(75 − 63) × 10−3

7 − 5
= 0.003𝑚𝑜𝑙/𝑙. 𝑚𝑖𝑛 

•

𝐻3𝑂+

𝑣′ = −
𝑑𝑛𝐻3𝑂+

𝑑𝑡
= −

𝑑(𝑛0(𝐻3𝑂+) − 6𝑥)

𝑑𝑡
= 6

𝑑𝑥

𝑑𝑡
= 6 ×

𝑉

𝑉
×

𝑑𝑥

𝑑𝑡
= 6 × 𝑉 × 𝑣

𝑣′2 = 6 × 𝑉 × 𝑣 = 6 × 0.1 × 0.009 = 0.0054𝑚𝑜𝑙/𝑚𝑖𝑛

𝑣′6 = 6 × 𝑉 × 𝑣 = 6 × 0.1 × 0.003 = 0.0018𝑚𝑜𝑙/𝑚𝑖𝑛

- 𝑡1 2⁄  

𝑡 = 𝑡1 2⁄    ⟹ 𝑥 =
𝑥𝑓

2
 ⟹ [𝐴𝑙3+] =

[𝐴𝑙3+]
𝑓

2
=

100

2
= 50𝑚𝑚𝑜𝑙/𝑙 

 ⟹ 𝑡1 2⁄ ≈ 3.5𝑚𝑖𝑛

- 𝑡 = 5𝑚𝑖𝑛

𝑡 = 5𝑚𝑖𝑛 ⟹ 𝑥 =
[𝐴𝑙3+]𝑉

2
=

63.19 × 10−3 × 0.1

2
= 3.16 × 10−3𝑚𝑜𝑙

[𝐴𝑙3+] = 0.063𝑚𝑜𝑙/𝑙 

[𝐻3𝑂+] =
𝑛0(𝐻3𝑂+) − 6𝑥

𝑉
=

0.03 − 6 × 3.16 × 10−3

0.1
= 0.11𝑚𝑜𝑙/𝑙

[𝐶𝑙−] = 0.3𝑚𝑜𝑙/𝑙



II.

- 𝐶𝑜27
59

• 𝐶𝑜27
60 → 𝑁𝑖28

60 + 𝑒−1
0𝛽−

•60𝑁𝑖28
61𝑁𝑖28

62𝑁𝑖28
58

III.

7-

8-𝑁(𝑡) = 𝑁0𝑒−𝜆𝑡

•

𝐴 = −
 𝑑𝑁(𝑡)

𝑑𝑡
⇒ 𝐴 = −

𝑑(𝑁0𝑒−𝜆𝑡)

𝑑𝑡
= 𝜆𝑁0𝑒−𝜆𝑡

𝑡 = 0 ⇒ 𝐴0 = 𝜆𝑁0

⇒ 𝐴 = 𝜆𝑁0𝑒−𝜆𝑡 ⇒ 𝐴(𝑡) = 𝐴0𝑒−𝜆𝑡

9-𝐴0 = 29.22 × 1010𝐵𝑞.

10- 𝑡 = 𝜏 

𝑡 = 𝜏 ⇒ 𝐴(𝜏) = 𝐴0𝑒−𝜆𝜏 = 𝐴0𝑒−1 = 0.37𝐴0

⇒ 𝐴(𝜏) = 0.37 × 29.22 × 1010 = 10.8 × 1010𝐵𝑞

•𝜏 = 7.6𝑎𝑛𝑠 .

𝜆 =
1

𝜏
=

1

7.6
= 0.131𝑎𝑛𝑠−1 

𝜆 =
1

𝜏
=

1

7.6 × 365.25 × 24 × 3600
⇒ 𝜆 = 4.16 × 10−9𝑠−1

11- 𝑚0

𝐴0 = 𝜆𝑁0 = 𝜆 ×
𝑚0 × 𝑁𝐴

𝑀
⇒ 𝑚0 =

𝐴0 × 𝑀

𝜆 × 𝑁𝐴

⇒ 𝑚0 =
𝐴0 × 𝑀

𝜆 × 𝑁𝐴
=

29.22 × 1010 × 60

4.16 × 10−9 × 6.02 × 1023
⇒ 𝑚0 = 7 × 10−3𝑔

12- 𝐴

𝐴(𝑡) = 𝐴0𝑒−𝜆𝑡 = 29.22 × 1010 × 𝑒−0.131×5 = 15.17 × 1010𝐵𝑞

𝐴(𝑡) = 𝐴0𝑒−𝜆𝑡 ⇒
𝐴(𝑡)

𝐴0
= 𝑒−𝜆𝑡 ⇒ 𝑙𝑛

𝐴(𝑡)

𝐴0
= −𝜆𝑡 ⇒ 𝑡 =

1

𝜆
× 𝑙𝑛

𝐴0

𝐴(𝑡)
= 𝜏 𝑙𝑛

𝐴0

𝐴(𝑡)

𝑡 = 𝜏 𝑙𝑛
𝐴0

𝐴(𝑡)
= 7.6 × 𝑙𝑛 (

29.22 × 1010

100 × 103
) = 113.14𝑎𝑛𝑠 

•113.14 − 5 = 108.14 𝑎𝑛𝑠




