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Name UGA myID

The Model: Molarity

2.0 grams of solute 2.0 grams of solute
a d 1. What is the same between the two aqueous solutions shown in the picture? The boxes are the
! same size. Select any that apply.
a. Mass
b. Moles
c. Molecules
d. Volume
2. Since 2.0 grams each solute contains d Ifferent (the same, different) numbers of particles,
1
concentrations cant (can, can’t) be directly compared.

mole

3. What unit relates mass to the number of particles of a substance?

4. The units for molarity, which are used to directly compare number of partl CleS in a solution, are

mol L

The Model: Concentrations of Covalent and Ionic Compounds




5. The picture on the “g ht (left, right) is an ionic compound, and the picture on the

left

(left, right) is a molecular compound.

dissociate

6. Ionic compounds

remain intact

compounds (dissociate, remain intact).

7. For molecular compounds, if one mole of compound is dissolved in water to one liter, the total

one remains intact

concentration is molar because the compound

into ions, remains intact).

8. For the ionic compound in the picture with the generic formula MX3, if one mole of compound is

three

dissolved in in water to one liter, the concentration of ions is

dissociates into ions

(dissociates into ions, remains intact).

The Model: Diluting Solutions

Solution 1 Water Solution 2

(dissociate, remain intact) in solution, while molecular

(dissociates

molar because the compound



8 8

9. How many total particles are in solution 1? Solution 2?

10. The number of particles in solutions 1 and 2 is the Same (the same, different), which means
the number of moles in solutions 1 and 2 is the Same (the same, different).
C 11. Water was added to solution 1 until the total volume doubled. Since the moles of solute
, the concentration

are different, can’t be determined
remained the same, doubled
remained the same, halved

are different, halved

a0 o w

The Model: Solution Stoichiometry
H2S04(aq) + 2KOH(aq) = K2804(aq) + 2H>0(1)

b

12. A 10.0 gram sample of sulfuric acid (contains, does not contain) the same

number of each atom as a 10.0 gram sample of potassium hydroxide. This is why balanced
chemical equations relate amounts of substances using ratios.

a. contains, mass

b. does not contain, mole

c. does not contain, mass

d. contains, mole

13. To properly use a balanced chemical equation to describe reactions in solution, concentrations

should be expressed using per unit volume.
a. Mass
b. Moles

c. Molecules

b 14. The expression M1V = M2 V2 is used to calculate concentrations and volumes when solutions are

diluted with solvent. This can’t be used to do stoichiometric conversions because

a. The volumes don’t remain the same during chemical reactions.
b. The number of moles of solute typically don’t remain the same in chemical reactions.
c. Total mass doesn’t remain the same during chemical reactions.

Skills Practice: Molarity and Solution Stoichiometry
15. What is the molar concentration when 2.5 moles of solute is diluted to 0.50 L?

5.0 M

2.5mol/0.50 L




16. What is the molar concentration when 56.5 grams of KCl is diluted to 575 mL with water?

1.32

M

56.5 g * (1 mol/74.55 g)/0.575 L

17. What is the molar concentration of chloride ions in a 1.25 M solution of CaCl,?

2.50

M

1.25 M CaCl2 * (2 mol CI/1 mol CaCl2)

18. How many grams of sucrose are in 355 mL of a 0.32 M solution?

19.

37

g

0.32 mol/1 L * (0.355 L) * 342.3 g

16

How many grams of I" are in 255 mL of a 0.25 M solution of Mgl»?

g

0.25 mol/1 L *0.255 L * (2 mol I-/1 mol Mgl2) * 126.90 g/mol




20. A 0.025 L sample of a 12 M solution was diluted to 0.100 L. What is the concentration of the diluted
solution?

3.0 M

12 M (0.025 L) = x(0.100 L)

21. You want to make 250. mL of a 0.25 M HCI solution. How many milliliters of a 5.0 M stock solution
are needed?

13 mL,

5.0 M(x) = 0.25 M(250 mL)

22. Sodium hydroxide is formed by the reaction of solid sodium and water:
Na(s) + 2H>O(1) = 2NaOH(aq) + Ha(g)
How many grams of sodium are needed to react with 155 mL of water to form a 0.175 M NaOH
solution? Assume the total solution volume remains 155 mL.

0.624 :

0.175 mol/1 L * 0.155 L * (2 mol Na/2 mol NaOH) * 22.99 g

(The equation is missing a coefficient of 2 in front of Na(s). If you solved it with the
equation provided, you still get full credit.)




23. How many milliliters of 0.650 M K>CrOas(aq) are needed to precipitate all the silver in 415 mL of 0.186
M AgNOs(aq) as Ag2CrOs(s)?
K>CrOs4(aq) + 2AgNOs(aq) =2 Ag2CrOa(s) + 2KNOs(aq)

59.4 mL

0.186 M AgNO3 * 0.415 L * (1 mol K2CrO4/2 mol AgNO3) * (1 L/0.650 M K2CrO4) *
(1000 mL/1 L)
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