Review
lons in Aqueous Solutions and Colligative Properties
(Chapter 13)

1. Determine if each of the following are soluble or insoluble based on the solubility
rules in your notes (pink reference sheet):
a. magnesium nitrate: S0/ JUblec.
b. barium sulfate: _ /R

c. calcium carbonate: _JN£ OLU%(.
d. ammonium phosphate: £d/Jble,

2) 1.0 mole of magnesium acetate is dissolved in water.
a. Write the formula for magnesium acetate: /ﬂ CCZ./‘JB Q_)z

b. How many total ions are released into solutlon?

3. Write the formula for the precipitate that is formed:
a. when solutions of ma nesium chloride and potassium phosphate are combined.

Mg 3 B0y

b. when solutions of'sodium sulfide and silver nitrate are combined.
28
4. Write the conventional, ionic, and net ionic equation for each of the following:

a. ammonijum sulfate and lead (II) nitrate

otecutars (VMg S0gads Pb (M09, g —/NHyND; (ag) * ?M%;cz) w
onc: Wiy * Shfep * P st >y 2y 7T

net ionic: SOngw 1 %22”) - Pb509 )

b. barium nitrate and sodium sulfate
motecar: Ba(NOs)aq * Na Sl)y@ao ~ 2NNy Ba&?agso) g
o'ty Wisany 2% ke » ZNalgpt LN ag" £
ionic: 14 €f) Y%

retionc: Ba ggy? SO'ayy = Bed0s0s)

c. silver nitrate and zinc chloride
molecular: 249/\]03 (af) tdn C/z ts)
ionic: 2,45 e) 2Nz @ e)t Zn ap)’ Z.Ché
net ionic: 2/119 (ap) hﬁC@f} — j/}jC/ (5)

—lAgCls) * 2dl 0-9 ()
- 24lo) 7 Zn @WJ' INsew



5. The following solutions are combined in a beaker: NaCl, Na;PO,, and Ba(NO3)§. B [70 )
Determine any precipitates that will form from the combination of substances above. 43 ¢
Determine all of the spectator ions that are present in solution.

Precipitate(s): 803 4’ 09 /%
Spectator ions: Na+ ) ¢/ -) /V03 B

6. How many solute particles are in each of the following substances? ( i.e. What is the i value)
a. ethyl alcohol C;HsOH = |
b. iron (Ill) sulfate Fe,(S0s); = 5§
c. anonelectrolyte = |
d. calcium carbonate CQ(COS) =2
7. Consider the nonvolatile nonelectrolytes dissolved in various liquid solvents to complete the
following statements:
$0 lU a. The change in boiling point does not vary with the identity of the ___ (solute,
solvent), assuming all other factors remain constant.
SD\\JQI\-\- b. The change in boiling point varies with the identity of the ___ (solute,
solvent), assuming all other factors remain constant.
[NCNCO.YS  c. The change in boiling point becomes greater as the concentration of the
solute in solution ___ (decreases, increases).

.

I
8. Awater solution containing an unknown quantity of a nonelectrolyte solute is found to have a
freezing point of —0.23°C. What is the molality of the solution?

43¢0 =-Q3%C '—‘—AT{ 23 = M =4 -/ R
4T¢ =kg 6’ [2%m

9. What is the bonlmg point of a solution of ethyl alcohol, C;HsOH, tndt contains 20.0g of the solute

dissolved in 250g of water? AT D12 €)Y ’-‘ )
____j /s 7%m ?

mil C . m= C r: {
J40.0 Jmd KOH - 43mo| . ATb 876)001”,_ 00 .19 %
4&} 10. How many grams of ethylene‘glycol C2H4(OH)2 must a reseaﬁuefxddd to 500 g of water to yie
solution that will freeze at =7. 44 °C?__ mles - ¢ “, 6l '_}
gy = =7, et 1 K (m)1) g dmiles
7 ATg = Kgem o1 m 4.0 Ind CLHZM

11. Which of the following two solutes will raise the boiling point of water in a car’s radiator more
1.00 moI of ethylene glycol or 1.00 mol of ethyl alcohol? Explain. S(Lme,. Q-‘*é_ﬁa

2w R so Kp is same : Walue sooth | and same amsonk som samo.,
12. Which of the following solutes will lower the freezing point of water on the roads in winter

more 1.00 mol of sodium chloride or 1.00 mol of strontium chloride? Explain.

iz N e

Grrontom Chionde Nas racker effect! becaue 1 Vol larger

13. Some insects survive cold winters by generating an antifreeze inside their cells. The antifreeze
produced is glycerol, C3Hs(OH)s, a nonvolatile, nonelectrolyte that is quite soluble in water.
What must the molality of a glycerol solution be to lower the freezing point of water to —25°C?

~05= 8l M-
m= 1344



14. What is the temperature at which a solution containing 1.50g of potassium nitrate, KNO;, in 35 g
of water begins to freeze? AT; = é—[ L6 {.‘}2‘} mXZ)
[oo KOy - . 0189 mel KNGx -~ 424w AT = -1.58

Olé 036“3‘*1’0 Dt -158= .58

15. How many grams of methanol, CH3;0H, should be added to 200g of acetic acid to lower its

|50 KNl

 freezing point by~1'30091~ 4 7} = /.30 A’L}: = /(F -m. 7 3 mold
2 ~/30= 340(n]1) m” . 200k
16. Whati is the boiling point of a 2.35m solution of calcium nitrate in water? I//M/ OH

ATba Ky m Calblg), 1=3

“ __g ° 1
ATb;05,2.2’35m e 5 '00 1'30(0’ )03'(@’ (:
ATy =3.4]
Solvent Normal freezing Kf (°C/m) Normal boiling b (°C/m)
point °C point °C
Acetic acid 16.6 -3.90 117.9 3.07
Water 0 -1.86 100 0.51

17. Itis possible to have spectator ions present in many types of chemical reactions, not
just double replacement reactions. Consider the following example:

2 A+ Hataq) > _ 2 Alckag)+_ 3 ki)

a. Balance the equation above.

b. There is one spectator ion in the equation above. Is it AlI*(aq), H'(aq) or
Cl'(aq)? -

c. If 9.0 g of Al metal reacts with excess HCl according to the equation above,
what volume of hydrogen gas at STP will be produced? Show all work!

9.00 A1 | |y AL|_3 B | 9RHL
g Al “mm 2242 LI,

1209 8‘94/




