Practice Test - Chapter &'
Reactions in Aqueous Solutions

ses and underline all salts.

Ca(OH)2 ‘ NH3
Zn(OH)2 MgCO3

HNO2 H2CO3

AgOH  Fe(OH): - Fe(OH)s

For #4-7, circle “T” for true statements and “F” for false statements.

O 4. All strong acids and strong bases are considered strong electrolytes.
o F 5. All weak acids and weak bases are considered weak electrolytes.
T @ 6. Water is a weak electrolyte. ‘PU% H‘bo (g i V{y;\;j poor" M«J‘"Df

T @ 7. Aqueous salts are strong electrolytes and solid salts are weaK electrolytes.
Ao w

8. Circle all strong electrolytes. Underline all weak electrolytes.
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Mg(OH)z(aq) Ba(OH)z(aq) NHs(aq)  NHs(g) sugar lead -
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9. List the ions formed when each of the following dissolve in water:
a) NaOH b) HCI c) HF d) K3sPO4
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Target 3 I can use Coulomb’s Law to help descrlbe the mteractmns of lons durlng
the dissolving process. : ~

10. Assume that you have a potassmm chloride solution. Which ofthe following
pictires best represents this solution?.
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11 Which of the following ions would you expect to be most attracted to a water
molecule? }ustlfy your choice.
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Target4 I can us
| soluble or insols

12. Place an “S” next each salt which is soluble in water. Place an “I” next each Salt
which is insoluble in water. ' : :

S a. KBr . . I b. MgCO0s3 S c. AgNQs3
1 d. Pb804 S . Ca(C2H302)2 S ¢ NaBrOs

g. NHal I h. Zn3(PO4)2 I i. Fe(OH)3

13. Write balanced molecular and net ionic equations for each of the followmg List
any spectator ions for each reactlon 2K

a) Aqueous potassium carbonate and aqueous lead(II) nitrate are mixed.

MOLECULAR: [6.¢@;5 (2g)+ Vb ("3 ) Loy D (heo,(c) + 2 lersoy Cﬂg}

NET IONIC: 66732’[&’1{,) + Pprt cag) —> Po o, (s)

SPECTATOR IONS: |/ ) % I\}%W &%}

b} Aqueous ammonium phosphate and aqueous calcium sulfide are mixed. ,

MOLECULAR: A C‘\m‘().%Wq (agy + 3 @45%}-& Cas (0o)y 5y 4 3 (”“%)uga?)
NET IoNic: 4 0037 e+ 3 Gt Mﬁ} > Cay(Poy), (!)

SPECTATOR IONS: NI Mé) s gr- Log)

¢} Nitrous acid and aqueous sodium hydrox1de are mixed.

MOLECULAR: H é&é} + é\}ﬂﬁ}@ 5} - I‘&}«%‘MO; é@ﬁ} 4 HM?(@
NET IONIC:  HND, m‘w + @Q Mf y — ﬁ\}U MZ}} + Huﬁﬂ(la{)
SPECTATOR IONS: Néﬁ (Fﬁ) ‘ b
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Target 6: Tam able to choose which type of equation is most approprlate
(mol ecular, ionic or net 1on1c) equation for specific situations. ~

14. Which of the following types of equations is best for determmmg the spectator
ions in a chemical reaction?
a. molecular equation @mmc equation  c. netionic equatlon

[t

15. List the gases produced upon mixing the following chemicals:

Co.
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a) acetic acid and sodium hydrogen carbonate

b) strontium hydroxide and ammonium chloride __
c) potassium sulfide and nitric acid Ha S CWM@’\ "gfﬁﬁ” 59“*’“‘*&‘1&)

16. Write a balanced net ionic equation for each of the following: -

S @fbwlf lonize <solids
a) 2.0 M HCl is mixed witholid $odium carbonate. ( ﬁbeﬂﬂV
AR Gag) + Nayloy(s) - Nall (ey)+ O, ) 4+ Hiue(e) y@“ﬁ@m

(Rtoapy + Nt o3(S > 24lat i + 00.0) + thote)) ek iovic

-b) 2.0 Msodium hydroxide is mixed with 1.0 M ammonium iodide

Nﬁmc%) + NWT () > NaTtegy+ Ny qq + Ho () & MoRedan

@“Cﬂ‘p«% Nt ) © NH3 ) + tho(2) Ve rettodic

17. List the oxidation state of the underlined element in each of the following:

c o
15 a. HNO3 ‘ 5 b. H3PO. c. KNO3

1 4 co —{ e mo, + ¢ cu(oH).

18. Which 2 of the following reactions are redox reactions? In each case, identify
the element being reduced and the element being oxidized.
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| Targét 9: I'cankidentify the applications of redox reactions. |
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19. Circle all of the following which use a redox reaction.
| (@)
é Your car engine burning gasoline. &g (Ounp % sily (‘2 J‘E
(b/ Respiration that takes place in your body:. (¢ gqcﬁ)z){ $ ave ﬂ@mﬁ
%A nail rusting. fe + O+ -5 feq O !
The decomposition of hydrogen peroxide. 7,

e. Pouring hydrochloric acid-inte-a beaker of NaOch order to neutralize it.

20. Circle “Yes” or “No” to indicate whether or not each of the following reactions
will spontaneously occur.

Yes o) KiS(ag) + Pb(s) = baause Pb (s (ess (zachve Hean I
Yes @ NaNQs(dg)»+ - Cufs) = WCM% Cre (s less ‘/&Ké},\/@ g I&k\_
(es )No  NaCl(aq) + Fol) = b2cerl E o pne rzadhve 1w ci,

21. Write net ionic equations for each of the following reactions. =
a) A piece of calcium is added to a solution of silver nitrate.

Calsy « 2 AgND; (o) b Ca(Wos), capy + 2 Aq(s)
(ca(s) + 229 cay Ca cop) « ?»Aqf;)

b) A piece of sodium is added to a solution of iron(IIT) bromide.

3 0a(s) + Febn L@e@ > 2 NaBe (g) + Fels)
3 Ne(s) + Fetiay—p 2Nt coy b Fe (9

"iet 11 1 can

22. What is the molarity of a solution made by dissolving 0.50 mol of CaClz in
enough water to make 250 mL of solution? -
a. 0.025M b.0.050M c 025M d. 050M e 1OM @ZOM
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D.1c e




- MM = ?4, 6””62;

23. Assume 7.4 grams of Ca(OH): is dissolved in enough water to make 500. mL of
solution. The concentration of the Ca(OH)2 solution is molar and the

concentration of the OH-ion is molar.

- (3)0.20,040 b 030,030 c 060,030 d 030,060 e 0.40,0.40

=~ 0.10M (afok),

= O. 4o m oY —
24. How many grams of NaF would you need in order to make 5.0 liters of 0.10 M
NaF?
a. 0.21g .. b.042g ¢ 21lg d. 4.2g (9 21g
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25. How many milliliters of 12 M NaOH would yoii need in order to make 2.0 liters
of 0.40 M NaOH? e

a 34 b. 6.7 c. 34 (A 67 e. 98
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Vor2.0 Y%6. What volume of water should be added to 0.40 L of 6.0 M H2S04 solution to
produce a solution thatis-2.0M H25047?
Mz pom  a 040L b 080L) ¢ 12L d. 16L e 24L
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27. What is the final concentration of Cl~ ion when 250 mL of 0.20 M CaCl2 solution

- ig'mixed with 250 mL of 0.40 M KCl solution? (Assume additive volumes.)
a. 0.10M b 020M - c 030M @0401\4 e. 0.60 M
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—> H8 + Naok - NaBr + H.0

| Target 13: I can solve stoichio

®

What is the molarity of an aqueous HBr solution if 35.0 mL is neutralized with
70.0 mL of a 0.500 M NaOH solution? - ' :

a. 0.250M b. 0.500M c.0.750 M ‘00 M e.' 0.100 M el
X Mol |0.0700 ( Navd| 0,500 wol o] ( wol #By g. [ 5
e W Vol Naold V0,030 Coiee| ~ 2

Use the following to answer #29 & 30: '
Assume 2.0 liters of 1.0 M CaCl; is reacted with 1.0 liter of 2.0 M AgNOs according to
the reaction below: :

CaClz(aq) + 2AgNOs(aq) =2 2 AgCl(s) + Ca(NOs)z(aq)

29. What is the molarity of the nitrate ion after the reaction is complete?
a. 0.17M 0.67M c. .0M d. 1.3 M  e. Nonitrate ion is left over!
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30. What is the molarity of the silver ion after the reaction is complete?
a. 0.17M  b. 034 M c. .0M d. 1.3M /&) No silver ion is left over!
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Part il: Solve the following problems on separate sheets of paper. Please show
all of your work and circle your final solutions.

v

2.0 weoles Call, (;e"(ms;g)
1.0 wmeler fgho, CLr)
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1. Some sulfuric acid is spilled on a lab bench. It can be neutralized by
sprinkling sodium bicarbonate (NaHCO3) on it and then mopping it up the
resulting solution. If 35.0 mL of 6.0 M sulfuric acid was spilled; what is the
minimum mass of the sodium bicarbonate that can be used to neutralize
the acid?



2. a) By titration, 15.0 mL of 0.1008 M sodium hydroxide is required to
neutralize a 0.2053 gram sample of an organic acid. What is the molar
mass of the acid? Assume the acid is monoprotic.

b) An elemental analysis of the acid indicates that it is composed of
5.89 % H, 70:6 % C, and 23.5 % O by mass. What is its molecular
formula?

3. 250.0 mL of 0.3000 M BaCls is mixed with 500.0 mL of 0.5000 M NaxSO4
and a precipitate forms. How many grams of the precipitate is formed?
What ions still remain in solution after the reaction? Determine the
concentration (in molarity) of each remaining ion.

4. A 20.05 mL sample of vinegar (HC2H302 (aq)) has a density of 1.061
~g/mL. The vinegar is neutralized with 40.10 mL of 0.4100 M KOH. What
is the percent by mass of acetic acid in vinegar?
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Answer each of the following questions.. In each case, use a diagram to heip
support your answers. ’

a) Explain how water dissolves a small sample of solid sodium nitrate.
g ) b) Which dissolves more easily, salt or sugar? Justify your answer.
S c) Do you agree or disagree with the following statement?

“1.0 M HCl is stronger than 0.10 M HCL.”

Justify your answer.

d) Explain the difference between a strong, weak and nonelectrolyte.

6. Assume you had 5 aqueous chemicals (KCl, Na;CO3, HNO3, HCl, AgNO3) labeled
1-5. You mixed them together in all possible combinations. The results are
below. Identify the chemicals. Explain how you identified each.

AnNO, Kev et HMNO 1azcos
1 f ’ 3 4 5
a0y 1 ppt | No reaction | ppt
C 2 No reaction | No reaction | No reaction
ted 3 . | No reaction | Bubbles
kv0s 4 " | Bubbles
MM% | 5
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7. Beaker A-and beaker B each contain 500. mL of solution, as shown below. A
student combines the solutions by pouring them into a larger, previously empty
beaker C and observes the formation of a yellow precipitate.

| - Beaker C
Beaker A.. - Beaker B |
~ 4,49 © |
,@ o {g . ﬁji
+ ® — - ®

Ap Lo @ &
500. mL 500. mL | g %B\
Pb(NOs)2 ‘_ Nal (P
(1o M) (2.0 M)

a) Write the net ionic equation for the reaction.
b) ldentify the limiting reactant. Explain your choice.
c) Assume the concentration of the Nal in beaker B was 2.0 M. Also
assume that the volumes are additive.
i- Determine the concentration the Pb(NOs). in beaker A.
ii- Calculate the concentration of the ions present in beaker C.
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