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1.
What is the mass percent of solute for:

a. 7.6 grams of Na2SO4 dissolved in water to give 87.3 grams of solution?

Solution

Mass % = Mass of Solute/Mass of Solution x100
Mass % of Na2SO4 = 7.6 g/87.3 g x100
= 8.71 %

b. 
5.00 grams of KCl dissolved in 18.5 grams of water?

Solution 
Mass % = Mass of Solute/Mass of Solution x100
Mass % of KCl = 5g /18.5 +5 x100
= 21.3 %

2.
How many grams of solute are present in:

a. 225 grams of 12.5% MgCl2 solution?

Solution 

Mass of solute = Mass % x Mass of Solution /100

Mass of MgCL2= 0.125x225 g
= 28.1 g
b. 736 milligrams of 40.0% NH4NO3 solution?

Solution 

Mass of NH4NO3 = 0.40 x0.736 g
=0.294 g
3.
For a 5.0% solution of CaCl2, calculate the:
a. Mass of CaCl2 in 360 grams of solution.

Solution

Mass of solute = Mass % x Mass of Solution /100

Mass of CaCl2 = 0.05 x 360 g
= 18 g
b. Amount of solution that contains 11g CaCl2.

Solution 

Mass of solution = Mass%/Mass of solute
mass of CaCl2 solution = 11 g/0.05
= 220g
4.
Find the Molarity of a solution that contains:
a. 0.0164 moles KBr in 145mL solution.

Solution 

Molarity = Number of Moles of Solute/Volume of Solution in L
Molarity of KBr = 0.0164 Moles/0.145 L
Molarity = 0.113 M
b. 35.6 grams of Mg (OH)2 in 625mL solution.

Solution 

Molarity of Mg (OH) 2 = Mass of Mg (OH) 2/Molar Mass of Mg (OH) 2 x volume of Solution
= 35.6 g/ 58.32 g/Mol x 0.625 L
Molarity =0.977 M
5.
Calculate number of grams required to prepare:

a. 250. ML of a 1.2M (NH4)2SO4 solution.

Solution 

Number of Mole = Molarity x Volume of Solution in liters
250 ml = 0.250 litre

No. of Mole of (NH4)2SO4 = 1.2 x 0.250 = 0.3 Mole

Molar Mass of (NH4)2SO4 = 132.14 gm/Mole then 0.3 mole of (NH4)2SO4 = 132.14 x 0.3 

= 39.642gm
39.642 gm (NH4)2SO4 required
b. 1.50 Liter of a 4.7 x 10-2 M H3PO4 solution.

Solution 

Number of Mole = Molarity X volume of solution in litres

No. of Mole of H3PO4 = 4.7x10-2 x 1.50= 0.0705 Mole

Molar Mass of H3PO4 = 97.994 gm/Mole then 0.0705 Mole of H3PO4   = 97.994 x 0.0705
 = 6.9 gm

6.9 gm H3PO4 required
6.
How many mL of solution can be prepared from

a. 34 grams of NaNO3 if a 0.55M solution is needed?

Solution

Volume of solution in litres = Number of Mole/Molarity
Molar Mass of NaNO3 = 84.9947 gm/Mole then 34 gm. NaNO3 = 34/ 84.9947 = 0.4Mole

Volume of NaNO3 in litres = 0.4 / 0.55 = 0.7273 liter
 = 727.3 ml

We can make 727.3 ml NaNO3 Solution
b. 1.23 Kg of BaCl2 if a 6.0M solution is needed?

Solution

Volume of Solution in litre = Number of Mole/Molarity

1.23 kg = 1230 gm

Molar Mass of BaCl2 = 208.23 gm/Mole then 1230 gm BaCl2​= 1230/ 208.23 = 5.9 Mole

Volume of BaCl2​in litre = 5.9 / 6 = 0.983 litre
= 983 ml

We can make 983 ml BaCl2​  Solution
7.
Find concentration of each of the ions in:

a. a 0.0133M solution of Al2 (CO3)3 
Solution

Al2 (Co3)3                                                     2Al3++3Co32-+3Co32-
So, 1 Mole Al2 (Co3)3 dissociates into 2 Moles 
Al3+ and 3 Moles of Co32- 

So when [Al2 (Co3)3] =0.0133 (M)

Then, [Al3+ ] = (2x0.0133) (M)

                         =0.0266 (M)

                    [Co32-] = (3x0.0133) (M)

                                 = 0.0399 M

b. a 0.96M solution of H2SO4
Solution 

H2SO4   …………………2H++So42-
Therefore; one H2SO4  Produces 2H++So42- Ions 

 Concentration of H+ =2x0.96

                                = 1.92M

Concentration of So42-  

                                            = 0.96M
8. Find the new molarity if the following are diluted with water to 2.00L.

a. 550.mL of 0.269M K2SO4
Solution 
MStock=0.269M

MStock =550.mL

Vdl=2.00L x1000mL/1L = 200mL

Substitute the Known Values.

(0.269M) x (550mL) = (Mdil) x (200mL)

Mdil= (0.269M) x (550mL)/ (200mL) 
= 0.0740M

So, the new Molarity is 0.0740M
b. 
1.22L of 2.16 M NaOH.

Solution 

Mstock=2.16M

Vstock =1.22L

Vdil=2.00L

Substitute the Unknown Values 

(2.16M) x (1.22L) = ( Mdil) x (2.00L)

Mdil= [(2.16M) x (1.22L)]/ (2.00L) 
=1.32M

So, the new Molarity is 1.32M
9. How many mL of concentrated solution are required to dilute:

a. 18M H2SO4 to 350mL of 5.0MH2SO4.

Solution 

M1V1=M2V2
18XV1=0.350X5

V1=0.0972L

V1=97.22 ml

Volume of Concentration Solution required will be 97.22ml.
b. 0.735M NH4OH to 275mL of 0.200 M NH4OH.

Solution 

M1V1=M2V2
0.735Mx V1=275ml x0.20

V1=74.83ml

Volume of concentration solution required will be 74.83ml 

10. How many mL water must be added to produce

a. 625 mL of 1.00M solution from 6.00M solution?

Solution 

M1V1=M2V2 

625 ml x1.00H =6MxV

V=104.167ml

Water to be added =104.167ml
b. 2.5L of 0.250M solution from 0.450M solution?

Solution

0.450x V= 2.56x 0.250 

V=1.389l
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