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Math Skills

Molarity

After you study each sample problem and solution, work out the practice
problems on a separate sheet of paper. Write your answers in the spaces
provided.

Problem

What is the molarity of a potassium chloride (KCI) solution that has
55.2 ¢ of KCI dissolved in enough solvent so the total volume of the

solution is 558 mL? The molar mass of KCl is 74.6 g/mol.
Solution
Step 1: List the given and unknown values.
Given: mass of KC
volume of solution = 558 mL,
‘molar mass KCI = 74,6 g/mol
Unknown: ‘molarity, moles of KC1 in solution

Step 2: Write the equations for moles of KCI and molarity.

mass KCL
meles KO = ar mass K1
- moles KCI

‘volume of solution in L

Step 3: Use the given values to find the number of moles of solute in the
solution.
moles KOl = =228 _ 0240 mol KCI
746 gimol
Step 4: Use the newly derived value to find the molarity.
0.740 mol KCl
0551

molarity

33M

Practice

1. What is the molarity of a 0.75 L solution that contains 9.1 g NaCl (sodium
chloride)? NaCl has a molar mass of 58 g/mol.

2.

4.25 Lisolution contains 181 g of sodium hypochlorite bleach, or NaOCL.
NaOCI has a molar mass of 74.5 g/mol. What is the molarity of the solution?
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[ Math Skills continued

3. What is the molarity of a solution that contains 1.2 mol of hydrogen chloride,
if the total volume of the solution is 1,251 mL?

4. A potassium iodide (KI) solution is known to contain 6.25 g of KI as the
solute. If the total solution is 0.166 L in volume, what is its molarity? The
molar mass of Kl is 166 gimol.

Problem

A student knows that an HCI solution has a molarity of 0.578 M, and
contains 3.87 g of HCL. Given that HCI has a molar mass of 36.5 g/mol,
what is the volume of the solution?

Solution
Step 1: List the given and unknown values.
Give mass of HCI = 3.87 ¢

‘molarity = 0.578 M
‘molar mass HCI

36.5 g/mol
Unknown: volume of solution, moles of HCI in solution

Step 2: Write the equations for moles of HCI and molarity. Rearrange the
molarity equation to isolate volume.

mass HCL

meles O = mass FiCT

moles HCL
volume of solution in L.
moles HCL
molarity

‘molarity =

wvolume of solution in

Step 3: Use the given values to find the number of moles of solute in the
solution.

0.106 mol HCI

Step 4: Use the newly derived value to find the volume.
0.106 mol __0.106 mol
0578M 0578 molL

volume of solution in 183 L
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Practice

5. A solution contains 56.7 g of solute. If the solution has a molarity of 2.25 M,
and the solute has a molar mass of 25.2 g/mol, what is the volume of the
solute?

6.

n H,S0; solution contains 159 g of H,S04. The solution has a molarity of
0,645 If the molar mass of H,S0, is given as 95.1 g/mol, what is the volume of
the solution?

7. How many liters of a 3.5 M NaCl solution are needed to provide 55 g of NaCI?
Use 58 g/mol as the molar mass for NaCl.

8. How many liters of a 0.414 M CuSO; solution are needed to provide 155 g of
CuS0), given that CuSO, has a molar mass of 160 g/mol:

9.1f a given solution contains 3,55 mol of calcium hydroxide, and the solution
has a molarity of 0.667 M, what is the volume of the solution?

Problem

A citric acid (CgHyO7) solution has a molarity of 1.33 M, and a volume of
2.69 L. If the molar mass of CHsOr is given as 192 g/mol, what is the
mass of the GgHgO- in the given solution?

Solution
Step 1: List the given and unknown values.
Given: volume of solution = 2.6 L
molarity = 133 M
molar mass CgHyO; = 192 gimol
Unknown: mass of CyH,0; in solution, moles of CyH,07 in

solution
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Step 2: Write the equations for molarity and moles of CgHyO;. Rearrange
the molarity equation to isolate moles, and rearrange the other equation
to isolate the mass of the solute.

molarity =——"0es GO
Y= polume of solution in L
moles o107 = (molarity)(volume of solution in L)
GO
moles CHLO; mass Cally

‘molar mas

CiHyO;
mass CH0; = (molar mass CgHyO7)(moles CiH07)

Step
solution.

'se the given values to find the number of moles of solute in the

moles CgHO7 = (1.33 M)(2.69 L) = (1.33 mol/L)(2.69 L)
moles CgHyO7 = 3.58 mol

Step 4: Use the newly derived value to find the mass of the solute.
mass G0 = (192 gimol)(3.58 mol)
mass Cells0; = 687 g

Practice

10. What is the mass of solute in a solution whose volume is 0.766 L, and whose
‘molarity is 0.881 M, if the solute has a molar mass of 101 g/mol?

11. How many grams of ghicose, CiHp,0y, can be found in 4.7 L of solution with
amolarity of 1.11? Glucose has a molar mass of 180 g/mol.

12. A science student plans to prepare a 1.25 M NaCl solution. She needs 3.25 L of
solution. How many grams of NaCl will she need to create the solution? Use
58.5 g/mol for the molar mass of NaCl.

13. A student wants to create a.3.11 M potassium nitrate solution. If the solution
is to have a total volume of 6.25 L, how many moles of potassium nitrate does
he need?
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Mixed Practice

14. How many grams of sucrose, C12Ho:O11, would you need to make 525 L of a
111 M solution? Sucrose has a molar mass of 342 g/imol.

15. What is the molarity of a lithium chloride (LiCI) solution with a volume of
2,111, if there are 25.1 g of LiCl in the solution? The molar mass of LiCl is
42.4 gmol.

16. You add 1222 g of a solute to a container, then add enough water so that the
total amount of the solution is 1.220 L. If the solute has a molar mass of
115.2 g/mol, what is the molarity of the solution?

17. A student wants to make 5.00 L of 1.00 M calcium chloride (CaCl,) solution. It
the molar mass of CaCly is 110 g/mol, how many grams of CaCly will she
need?

18. A 0.8111 M KNO; solution contains 2.01 g of KNOg. If KNO has a molar mass
of 10L.1, how many liters of solution are present?

19. A student creates a solution with a molarity of 1.5 M. If the solute has a
molar mass of 110 g/mol, and the solution contains 188 g of solute, what is the
volume of the solution?
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