
𝐶𝑜𝑛𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑐) = 𝑀𝑜𝑙𝑎𝑟𝑖𝑡𝑦 (𝑀): 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 𝑖𝑛 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.

𝑐 =
𝑛

𝑉
⎯⎯

Find the 
molarity of 2 
moles of HCl in 
5 L of solution?

𝑐 =
𝑛

𝑉
⎯⎯

𝑐 =
2

5
⎯⎯

𝑐 = 0.4 𝑀 𝐻𝐶𝑙

𝑐 = 𝑚𝑜𝑙𝑎𝑟𝑖𝑡𝑦 (𝑀)
𝑚𝑜𝑙

𝐿
⎯⎯⎯⎯ 

𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑠, 𝑉 = 𝑣𝑜𝑙𝑢𝑚𝑒 (𝐿)

[𝐻𝐶𝑙] 0.4 𝑀

𝑀𝑜𝑙𝑎𝑟𝑖𝑡𝑦 𝑜𝑓 𝑀𝑖𝑥𝑡𝑢𝑟𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝐶ℎ𝑒𝑚𝑖𝑐𝑎𝑙𝑠

𝑇𝑜𝑡𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑀𝑖𝑥𝑡𝑢𝑟𝑒
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐 =
𝑛

𝑉
⎯⎯

𝑐 =
8

10
⎯⎯⎯ 

𝑐 = 0.8 𝑀 𝐻𝐶𝑙

𝐼𝑓 2 𝐿 𝑜𝑓 4 𝑀 𝐻𝐶𝑙 𝑖𝑠 𝑎𝑑𝑑𝑒𝑑 𝑡𝑜 8 𝐿 𝑜𝑓 𝑊𝑎𝑡𝑒𝑟. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑜𝑙𝑎𝑟𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑀𝑖𝑥𝑡𝑢𝑟𝑒.

+ =2 𝐿 8 𝐿 10 𝐿
4  𝑀 𝐻𝐶𝑙 𝐻 𝑂

 𝑛 = 𝑐𝑉
 𝑛 = 4 × 2
 𝑛 = 8 𝑚𝑜𝑙 𝐻𝐶𝑙

𝑀 = ?

+ =4 𝐿 6 𝐿 10 𝐿
0.5𝑀 𝐻𝐶𝑙 𝑀 = ?

𝐼𝑓 4 𝐿 𝑜𝑓 0.5 𝑀 𝐻𝐶𝑙 𝑖𝑠 𝑎𝑑𝑑𝑒𝑑 𝑡𝑜 6 𝐿 𝑜𝑓  2 𝑀 𝐻𝐶𝑙 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑚𝑜𝑙𝑎𝑟𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑖𝑥𝑡𝑢𝑟𝑒.

2 𝑀 𝐻𝐶𝑙 

𝑛 = 𝑐𝑉
𝑛 = 0.5 × 4
𝑛 = 2.0 𝑚𝑜𝑙 𝐻𝐶𝑙

𝑛 = 𝑐𝑉
𝑛 = 2 × 6 𝐿
𝑛 = 12 𝑚𝑜𝑙 𝐻𝐶𝑙

𝑐 =
𝑛

𝑉
⎯⎯

𝑐 =
14

10
⎯⎯⎯

𝑐 = 1.4 𝑀 𝐻𝐶𝑙
2 + 12 = 14 𝑚𝑜𝑙 𝐻𝐶𝑙

Find the 
Concentration 
of each ion.

3.0 𝑀 𝐻 𝑆𝑂

[𝐻 ] = 3 𝑀 𝐻 𝑆𝑂 ×
2 𝐻

1 𝐻 𝑆𝑂
⎯⎯⎯⎯⎯⎯⎯ = 6 𝑀

[𝑆𝑂 ] = 3 𝑀 𝐻 𝑆𝑂 ×
1 𝑆𝑂

1 𝐻 𝑆𝑂
⎯⎯⎯⎯⎯⎯⎯ = 3 𝑀

  𝑐 𝑣 = 𝑐 𝑣
4 × 2 = 𝑐 × 10
        𝑐 = 0.8 𝑀

       𝑐 𝑣 + 𝑐 𝑣 = 𝑐 𝑣
0.5 × 4 + 2 × 6 = 𝑐 × 10
                         𝑐 = 1.4 𝑀

Dilution 

Mixing 

𝑣 + 𝑣 = 𝑣

Only if coefficients are 1

[𝐻𝐶𝑙] = 4.0 𝑀 ×
2 𝐿

10 𝐿
⎯⎯⎯⎯= 0.8 𝑀 𝑐 = 𝑐 ×

𝑉

𝑉
⎯⎯

𝑐 =
𝑛

𝑉
⎯⎯

0.3 𝐿, 0.5 𝑀 𝑁𝑎𝐶𝑙 & 0.4 𝐿, 0.2 𝑀 𝐻𝐶𝑙. 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 [𝐶𝑙 ].

𝑐 𝑣 + 𝑐 𝑣 = 𝑐 𝑣

[𝐶𝑙 ] =
(0.3)(0.5) + (0.4)(0.2)

0.7
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

[𝐶𝑙 ] = 0.3286 𝑀

𝑁𝑎𝐶𝑙 + 𝐻𝐶𝑙 → 𝑁𝑎𝐶𝑙 + 𝐻𝐶𝑙

𝑛 = 𝑐𝑉
𝑛 = 0.5(0.3)
𝑛 = 0.15 𝑚𝑜𝑙 𝑁𝑎𝐶𝑙

𝑛 = 𝑐𝑉
𝑛 = 0.2(0.4)
𝑛 = 0.08 𝑚𝑜𝑙 𝐻𝐶𝑙

𝑛 = 0.15 + 0.08 = 0.23 𝑚𝑜𝑙 𝐶𝑙

𝑐 =
𝑛

𝑉
⎯⎯

𝑐 =
0.23

0.7
⎯⎯⎯⎯

𝑐 = 0.3286 

𝑉 = 2 + 8 = 10

OR

[𝐶𝑙 ] = 0.3286 𝑀

0.2 𝐿, 0.5 𝑀 𝑁𝑎𝐶𝑙 & 0.3 𝐿, 0.2 𝑀 𝐶𝑎𝐶𝑙 . 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑓𝑖𝑛𝑎𝑙 [𝐶𝑙 ].

[𝐶𝑙 ] =
(2)(0.3)(0.2) + (0.2)(0.5)

0.5
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

[𝐶𝑙 ] = 0.44 𝑀

𝑁𝑎𝐶𝑙 + 𝐶𝑎𝐶𝑙 → 𝑁𝑎𝐶𝑙 + 𝐶𝑎𝐶𝑙

𝑐 =
𝑛

𝑉
⎯⎯

𝑛 = 0.5(0.2)
𝑛 = 0.1 𝑚𝑜𝑙 𝑁𝑎𝐶𝑙 

𝑐 =
𝑛

𝑉
⎯⎯

𝑛 = 0.2(0.3)
𝑛 = 0.06 𝐶𝑎𝐶𝑙  

𝑛 = 0.1 + 0.12 = 0.22 𝑚𝑜𝑙 𝐶𝑙

𝑐 =
𝑛

𝑉
⎯⎯

𝑐 =
0.22

0.5
⎯⎯⎯⎯

𝑐 = 0.44 

[𝐶𝑙 ] = 0.44 𝑀

𝑉 = 0.2 + 0.3 = 0.5

0.06 𝑚𝑜𝑙 𝐶𝑎𝐶𝑙 ×
2 𝑚𝑜𝑙 𝐶𝑙

1 𝑚𝑜𝑙 𝐶𝑎𝐶𝑙
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 0.12 𝑚𝑜𝑙 𝐶𝑙

OR

𝑉 = 0.3 + 0.4 = 0.7

20 𝑚𝑜𝑙 ×
3 𝑎𝑡𝑜𝑚𝑠 𝐾

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝐾
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 60 𝑚𝑜𝑙
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