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Name:
1)  Which compounds are bot# classified as elecirolytes?
A) NH4Cl and CeH1206 C) KCl and CH30H
B) NH4Cl and KCI D) CeH1206 and CH30H
2)  Which of the following is a characteristic of a solution of HNO3?
A) It forms OH- ions. €) It conducts electricity.
B) It turns phenolphthalein pink D) It turns litmus blue.
3)  The diagram below shows an apparatus used to test the conductivity of various
materials.
Bulb
Electrodes
Aqueous
| |J : solution
Source of
power

Which aqueous solution will cause the bulb to light?
A) CH30OH(aq) C) CeH1206(aq)
B) LiOH(aq) D) C12H22011(aq)
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Beakers A4, B, €, and D shown below each contain a different solution.

Bulb

Conductivity
apparatus

NaCI(aq) CG H1206(aq) CHgoH(aq) CH3COOH(3C§)

NAEREEE

A B C D

The bulb will glow when the conductivity apparatus is placed into which beakers?
A) Aand D C) Band C
B) Aand B D) Cand D

According to the Arrhenius theory, a substance that yields hydrogen ions as the only
posifive ion in an agueous solution is

A) anacid C) abase

B) a salt D) a nonelectrolyte

According to the Arrhenius theory, when a base is dissolved in water it will produce a
solution containing only one kind of negative ion. To which ion does the theory refer?

A) hydroxide C) hydrogen

B) hydronium D) hydride

According to the Arrhenius theory, which list of compounds includes only bases?
A) KOH, NaOH, and LiOH

B) LiOH, Ca(OH)2, and C2H4(OH)2

C) KOH, Ca(OH)2, and CH30H

D) NaOH, Ca(OH)2, and CH3COOH

Which compound reacts with an acid to form a salt and water?
A) KOH C) CH3<l
B) CH3COOH D) KclI

According to the Bronsted-Lowry theory, an acid is

A) a protfon acceptor C) anelectron acceptor
B) a profon donor D) an electron donor
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Which species is classified as a Bronsted acid?
A) H2504 €) NaCl
B) CH3OH D) LiOH

As HF dissolves in water, the following ionization reaction occurs:
HF + H2O == H30* + F-

In this reaction, a proton is donated to
A) H30* by F- C) HF by F-
B) H3O* by H20 D) Hz20 by HF

Given the reaction at equilibrium:
NHa* + OH- == H2O + NH3

What species is the Bronsted-Lowry acid in the forward reaction?
A) OH- B) NH3 C) H20 D) NH4*

Given the reaction:
HF + H2O == F- + H30*

What species is the Bronsted acid in the reverse reaction?

A) F- B Hz20 C) HF D) H3zO*
In the reaction NO2-(aq) + H20(£) — HNO2(aq) + OH-(aq), the NO2-(aq) acts as
A} a Bronsted acid C) an Arrhenius acid
B) a Bronsted base D) an Arrhenius base

Which formula represents a conjugate acid-base pair?

A) H30O* and OH- C) CH3COOH and CH3COO-
B) H3PO4 and PO43- D) H2S504 and 5042~

In the reaction HBr + H20 == H30* + Br-, which is a conjugate acid-base pair?
A) HBr and Br- C) H3O0* and HBr

B8) H3O0* and Br- D) HBr and H20
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Given the reaction at equilibrium:

HSO4- + Hp0 == H30* + S042-

The two Bronsted bases are

A) H30* and S042- €) H30* and HSO4-

B) H20 and 5042- D) H20 and H30*

What is the cohjugate base of water?

A) H3O* B) H* C) H20 D) OH-
A 0.1 M solution of which acid is the best conductor of electricity at 25°C?

A) H3PO4 (Kg=7.1x 10-3) C) CH3COOH (Kg= 1.8 x 10-9)
B) HNO2 (Kg=5.1 x 10-4) D) H2S (Kg=10 x 10-7)

The ionization constants (Kg's) of four acids are shown below. Which represents the
weakest of these acids?

A) Kg=17 x 10-2 C) Kg=10x10-3

B) Kg= 1.0 x 10-4 D) Kg=7.1x10-3

Which equation illustrates the amphiprotic properties of a reactant species?

A) NH3(aq) + H20(2) — NH4*(aq) + OH-(aq)

B) H20(2)+ H20(£) — H30*(aq) + OH(aq)

¢y HCl(aq) + H20(2) — H30*(aq) + Cl-(aq)

D) 2Hz(g) + O2(g) — 2H20(4)

Adding 0.1 M NaOH 10 a 0.1 M solution of HCI will cause the pH of the solution to

A) decrease
B) remain the same
C) increase

An acidic solution could have a pH of

A) 3 B) 7 ) 10 D) 14
Pure water at 25°C has a pH of
A) 1x10-14 C) 14

By 7 D) 1x 10-7
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Which substance, if added to a standard solution of NH4OH, would cause the pH of the
solution to increase?
A) LiOH C) NH4cl
B) HCI D) CH30H
Which relationship between ion concentrations a/ways exists in an aqueous solution that
is basic?
A) [H*] equals [OH-]. C) [H*]is greater than [OH-].
B) [H*]is less than [OH-]. D) [H*]equals zero.
An aqueous solution that has a hydrogen ion concentration of 1.0 x 10-8 mole per liter
has a pH of
A) 8, whichis acidic C) 8,whichis basic
B) 6,whichis acidic D) 6, whichis basic
A water solution that has an H* ion concentration of 1 x 10-8 mole per liter is
classified as
A) basic, with a pH less than 7
B) basic, with a pH greater than 7
€) acidic, with a pH greater than 7
D) acidic, with a pH less than 7
What is the concentration of H30* ions, in moles per liter, of a 0.0001 M HCI
solution?
A) 1x10-2 C) 1x10-4
B) 1x10-1 D) 1x 10-3

What is the H30* ion concentration of a solution whose OH- ion concentration is
1x10-3 M?

A) 1x10-11m C) 1x10-4 M

B) 1x10-7 M D) 1x10-14m

The [H*] of a solution is 1 x 10-2 af 298 K. What is the [OH-] of this solution?
A) 1x10-7 ¢) 1x10-12

B) 1x10-14 D) 1x10-2

Which solution will turn litmus from red to blue?

A) NH3(aq) C) S02(ag)

B) C€O2(aq) D) H2S(aq)



33)

34)

35)

36)

37)

38)

1223 - 1 - Page 6
Which solution will change fitmus paper red?
A) CH3COOH(aq) C) NH40H(aq)
B) CH300-(aq) D) NaOH(aqg)
One sample of a solution with a pH of 10 is tested with phenolphthalein and another
sample of this solufion is tested with litmus. In this solution the color of the litmus is

A) blue and the phenolphthalein is colorless
B) blue and the phenolphthalein is pink

C) red and the phenolphthalein is pink

D) red and the phenolphthalein is colorless

The table below shows the color of an indicator in specific pH ranges.

Color pH Range
Hed 1-4
Orange 5-6
Green 6-7
Blue 8-10
Violet 11-14

If this indicator is used when titrating an unknown strong base by adding a strong acid,
the color of the indicator will change from

A) green to blue C) green to orange

B) blue to green D) orange Yo green

Which indicators would cause a sodium hydroxide solution with a pH of 10.0 to turn
blue?

A) litmus and phenolphthalein C) litmus and methyl orange

B) thymol blue and litmus D) thymol blue and methyl orange
What is the pH of a solution that changes bof/methyl orange and litmus indicators
red?

A) 6 B) 2 C) 8 D) 4
Which eguation represents a neutralization reaction?

A) AgNO3 + NaCl — AgCl + NaNO3

B Zn+ CuS0O4 — ZnS04 + Cu

C) NaOH + HCl — NaCl + H20

D) 2Na+ 2H20 —— 2NaOH + H2
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39) What products are formed when an acid reacts with a base?

A) a salt and water C) an ester and water

B) an alcohol and carbon dioxide D) asoap and glycerine
40) Which compound is a salt?

A) Na3PO4 C) CH3COOH

B) H3PO4 D) Ca(OH)p

41) If 50. millititers of 0.50 M HC| is used o completely neutralize 25 milliliters of KOH
solution, what is the molarity of the base?
A) 0.50 M C) 1LO0M
B) 25 M D) 0.25 M

42) What is the molarity of a KOH solution if it requires 20. milliliters of 2.0 M HCl to
exactly neutralize 20. milliliters of the KOH solution?
A) 1OM B) 20 M C) 10.M D) 20. M

43) If 20. milliliters of 2.0 M KOH is exactly neutralized by 10. milliliters of HCI, the
molarity of the HCl is
A) 1L.OM By 20M C) 3.0M D) 40M

44) If 20. milliliters of 1.0 M HCl was used to completely neutralize 40. milliliters of an
NaOH solution, what was the molarity of the NaOH solution?

A) 050 M C) 15M
By 20M D) 40M
45) Which salt hydrolyzes in water to form a solution that is acidic?
A) NaCl C) Kcl
B) Licl D) NH4cl
46) When the salt Na2C0O3 undergoes hydrolysis, the resulting solution will be
A) acidic with a pH greater than 7 C) basic witha pH less than 7
B) basic with a pH greater than 7 D) acidic with g pH less than 7
47) Which 0.1 M solution has a pH c/osest to 7?
A) NaOH(aqg) €) Na2C03(aq)

B) NaCl(aq) D) NaC2H302(aq)
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____48) 1Inthelaboratory, a student neutralized 1.5 M HNO3 with 0.50 M KOH.

49)

(a) Write the balanced equation for the reaction between HNO3 and KOH.

(b) How many milliliters of 0.50 M KOH are needed fo exactly neutralize 10. milliliters
of 1.5 M HNO3? [ Write the correct formula. Show all work. Indicate the correct

answer with an appropriate unit.]

In the laboratory, a student fitrated HNO3 with 0.50 M LiOH until the indicator
changed from colorless fo pink.

(a) Write the balanced equation for the reaction between HNO3 and LiOH.

(b) If 50. milliliters of 0.50 M LiOH is required to exactly neutralize 100. milliliters
of an HNO3 solution, what is the molarity of the HNO3 solution? [ Write the

correct formula. Show all work. Indicate the correct answer with an appropriate
uni't ]

(¢) What indicator was used in the fitration?
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50) Inthe laboratory, a student performed an acid-base titration. The diagram below
shows NaOH(aq) being added 1o HCl(aq).

Contains NaOH({aq) 24N
DG

™~

Contains HCIi(aq)

The following data was collected:
Volume of the acid, HCl = 20.0 mL
Molarity of the acid = 0.50 M
Volume of the base, NaOH = 40.0 ml

(a) Write the balanced equation for the reaction between HC| and NaOH.

(b) Based on the data above, calculate the molarity of the NaOH. [ Write the correct
formula. Show all work. Indicate the correct answer with an appropriate unit.)

(¢) What color does the indicator appear at the endpoint of the titration?

(d) What name is given to the reaction between equivalent quantities of an acid and a
base?
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B
B

(a) HNO3 + KOH — KNO3 + H20;

(b) 30. mL
WORK SHOWN: M4 V.4 = Malg, (15 M)20. mL) = (0.50 M}(Vg), V3= 30. mL

(a) HNO3 + LiOH — LiNO3 + H20:;
(b) 0.25 M
WORK SHOWN: M4Vq = MV, (M4)X100. mL) = (0.50 M)(50. mL), M4=0.25 M;

(¢) phenolphthalein

(a) HCI + NaOH — NaCl + H20;

(b) 0.25 M
WORK SHOWN: M4V,4 = MaVg, (0.50 M)(20.0 mL) = (MB)(40.0 mL), Mg=0.25 M,

(c) pink;
(d) neutralization



