ASSIGN, > Arrhenius Acids and Bases
1 Regents Practice

1. The electrical conductivity of an aqueous solution
depends on the concentration of which particles in the
solution?

A) molecules
C) atoms

B) electrons
@ ons
2. Which compound is an electrolyte?

B) C:zHe
D) CH3OH

Ay O
C) CiHsg

4. Which two compounds are electrolytes?
|\'01| sl CH,COOH
3y NOH aned o H 2
C) CH4OH anel CHLCOOH
D) CHOM and CoHys

5. Which compound is an electrolyte?
A) CCly B) CH,0H

¢y Culli20y, @.‘:1-!()“}_-

6. Which type of substance yields hydrogen ions, H*, in O
an aqueous sofution?

an Arrhenius acid
B) an Arrhenius base
C) a saturated hydrocarbon
D) an unsaturated hydrocarbon

7. Which substance yields H*(aq) as the only positive
10N in an aqueous solution?
A) CHiCHO B) CHiCH:0H
() cHscoon D) CH3OCH;

8. When dissolved in water, an Arrhenius base yiclds
A) hydrogen ions
hydroxide ions

9. Potassium hydroxide is classified as an Arrhentus

base because KOH contains

@()H- ions B) O2-ions
C) K* ions D) H* ions

B) hydronium ions
D) oxide ions

O

10. Which compound is an Arrhenius acid?

A) CaO HCI C) K20 D) NH3

11. Explain, in terms of mobile ions, why HCl is an electrolyte.
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12. Which would have a greater conductivity, 0.1 M NaOH or 1.0 M NaOH? Explain in terms of mobile ions.
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| assign.\pH

#2 Regents Practice
1. Which statement describes characteristics of a 0.01 5. When the hydronium ion concentration of a solution ™
KOH[aqg) solution? B AS t‘ Is increased by a factor of 10, the pH value of the O
solution =
A} The solution is ackdic with a pH less than 7. :
B) The solution is achdic with a pH greater than 7. @ decreases 1 pH unit _
C) The solution is basic with a pH lex§ than 7. i \) S o
e solution is basic with a pH greater than 7. C) increases 1 pH unit [ 2X ﬂ_(_j'
D) increases 10 pH units : e

2. When the hydronium ion concentration of an M‘y“"
agqueous selution is increased by a factor of 10, the . :Nihen the :v:ror;lum i°"f':1':)"c:"m'_:i°"| ufafs::ution % O\
pH value of the solution s Increased by a GGG UL A IEAY ) \ ALY
= solution i :

B N
c decreases :V 10 ﬁ l.ncreases by i 0 @decreases 1 pH unit A
) decreases by 1 increases by B} decreases 10 pH units

3. When the pH of an aqueous solution is changed from C) increases 1 pH unit
1 to 2, the concentration of hydronium ions in the D} increases 10 pH units
EL LD 7. When the pH value of a solution is changed from 2 to
A) decreased by a factor of 2 1, the concentration of hydronium ions

@decreased by a factor of 10 ) decreases by a factor of 2

€ incr?;sed by a factor of 2 B) increases by a factor of 2
D) incrggsed by a factor of 10 7] decreases by a factor of 10

4. When the pH of a sofution is changed fram 4 to 3, the creases by a factor of 10
hydronium ion cancentration of the solution
A) decrgases by a factor of 10

increases by a factor of 10
C) decre@ses by a factor of 100
D) increases by a factor of 100
8. Base your answer to the following question on the infarmation below and on your knowledge of O

chemistry,

The pH of various aqueous solutions are shown in the table below.

pH of Various Aqueous Solutions

Soution | P
HCl{aq) 2
HCH:Oaq) | 3
NaCl{aqg) 7
NaQH(aq) 12

4 '
b . - .
State how many times greater the hydronium ion concentration in the HCl{aqg) is than the hydronium
ion concentration in the HC2H30:2{aq).

¥ s \Ox @VUCTU.

Base your answers to questions 9 and 10 on the information below.

Some carbonated beverages are made by forcing carbon dioxide gas into a beverage solution. When
a bottle of one kind of carbonated beverage is first opened, the beverage has a pH value of 3.

9. After the beverage bottle is left open for several hours, the hydronium ion concentration in the
beverage solution decreases mﬁ:ﬁ?f the original concentration. Determine the new pH of the -

beverage solution. L?bﬂ(omzs e Voosi ( (1000 = 1O X10 x |D> N PH = {p | (_)
10. State, in terms of the pH scale, why this beverage is classified as acidic. > j*-™p § v ¢
A Pﬂ lower Haan F 15
acidiC .



ASSIGN. Indicators

#3 Regents Practice

3

2,

3.

As  pi2

What is the color of the indicator thymol blue in a
solution that has a pH of 11?

A} red Iue

C) pink D} yellow

Phenolphthalein is pink in an aqueous solution having
—

apH of
o (@

Three samples of the same solution are tested, each
with a different indicator, All three indicators,
bromthymo! blue, bromcresol green and thymol blue,
appear blue blue if the pH of the jo[utlon is /

Yiar xeo m78 (o)as

Base your answers to questions 7 and 8 on information
below and your knowledge of chemistry. O

A sample of nitric acid contains both/ H30‘ jons and NO3’
ions. This sample has a pH value of 1.
—————————

7. What is the color of methyl orange after it is added to

this sample? Ke d

8. Write the name of the cation present in this sample.
J

O jon
nddvpniwna (Table E)

Base your answers to questions 4 and 5 on the information below and on your knowledge of

chemistry.

The incomplete data table below shows the pH value of solutions A and 8 and the hydrogen ion

concentration of solution A.

Hydrogen lon and pH Data for HCl{aqg) Solutions

HCl{aq) Hydrogen lon H
Solution | Concentration (M) | P

A 1.0 x 102 20
B ? 5.0

-9

4. Determine the hydrogen ion concentration of solution 8.

5. State the color of methyl orange in a sample of solution A,

| .0 x10

ed © pw-=

6. Base your answer to the following question on the information below and on your knowledge of

chemistry.

The pH of various aqueous solutions are shown in the table below,

pH of Various Aqueous Solutions

Souion | P
HCl(aq) 2
HC,H,0;(aq}
NaCl{aq)

NaOH(aq) 12

Complete the table by writing the color of thymol blue in the NaCl{ag} and In the NaOH|aq) solutions.

e e ——

Y Aquecus Color of
V Solution | Thymol Blue

7 [NacKa) | yellow
\1 |NaOH(@q) | 4} We




AssIGN. \_ Alternative Theory
#a Regents Practice

1. One acid-base theory defines an acid as an
ﬁ. H- acceptor H- donor
C) H* acceptor D) /H* donor

2. According to one acid-base theory, NHz acts as a base
when an NH3 molecule

@accepts anii ion B} donatesan i ion
‘Gf-acceptsanni; ion B} donates an..: ion

3. According to one acid-base theory, a base is an

@!I v grli ihvian

4. A substance that dissolves in water and produces
x hydronium ions as the only positive ions in the
‘\.,)0 solution is classified as

A) an alcohol @ an acid
C) abase D) asalt

5. Given the diagram representin action:

LN

6. Which compoundi yield hydrogen ions as the only

positive ions in an aqueous solution? ——% A (1D S

v e
100k et HE AT = 100 ] NallCEH
CQKD\“_ i TG BERCH, g-\.” ol Nl {Tahlf K)

7. Given the balanced equation representing a reaction:

~ Hsoy T ¥ (HzOfQEt3o+ + G0 4*"

According to one acid-base theory, the Hz0(: ) molecules act as

@ a base because they accept H* ions B) abase because they doNe H*ions

C) an acid because they accept H* ions D} an acid because they dnnﬁﬁe H* ions

14



ASSIGN. Neutralization Reactions
#5 Regents Practice

1. Which acid and base react to form water and sodium

sulfate? hos0y + Ne OH Nas0y O
ulfuric acid and sodium hydroxide

| sulfuric acid and potassium hydroxide

(A sulfurous acid and sodium hydroxide

~9:} sulfurous acid and potassium hydroxide

2. What are the products when potassium hydroxide

reacts with hydrochloric acid? K DH ' H C‘ _a K ( l ¥ H?._ 0

A) KH(s), Ci*(aq), and OH-(aq) sﬂH‘ 93

B) K(s), Clx(g), and H20(() bast qud g
@KCl(aq)and H20(()

D) KOH(aq) and Cl2(g)

3. Which solution reacts with LiOH(aq) to produce a salt

and water? . VELT
AYKCl(aq) #) CaO(ag)
& NaOH(ag) (D) H2504(aq) a1 d

Base your answer to questions 4 and 5 on the information below and on your knowledge of chemistry.

A student makes an aqueous solution of lactic acid. The solution is placed in a sealed flask to be used in a
laboratory investigation. The equation below represents the lactic acid equilibrium system in the flask.

CH3CHOHCOOH (aq) = H* (aq) + CH3CHOHCOO" (aq) O
lactic acid lactate ion

4, Explain, in terms of Le Chatelier’s principle, why increasing the concentration of H* (aq) increases the
concentration of lactic acid.

InCreasing & predudd Suth us HY will cause
»anwhbruwn To shift Ief, Pl"odl,ltﬂ'r?y meoi<¢  lach( aod

5. Explain, in terms of the reaction rates, why the concentrations of the reactants and products remain constant
e

in thi tem. ;
Ll e e yeaChon rates o Eﬁu‘l,{

Base your answers 1o questions 6 and 7 on the information below and on your knowledge of
chemistry.

The gastric juice of the human stomach has a pH value of approximately 1.5. Hydrochloric
acid in the gastric juice is necessary for the digestion process. However, excess hydrochloric acid
may harm the stomach lining. One type of antacid uses My (OF ). (s) 1o neutralize excess
hydrochloric acid in the stomach. This neutralization is represented by the incomplete equation
below.

Mg{OH) () - 2HCl(aq) ‘-m (e + 2H,0(1)
6. Describe the changes in both the hydrogen ion concentration and the pH of the gastric juice of a

I?uman after .ing.csling this type ofantacid: HT ont o ahon i( LB SeS | an g PH U
7. Fill in the missing product in the equation. inckeases

16



ASSIGN. Titration

#6 Regents Practice
1. In atitration, 20.0 milliliters of a 0.150 M NaOH(aq) solution exactly neutralizes 24.0 milliliters of an

HC‘I(aq) solution. What 1s the concentration of the HCl(aq) solution? (2 0) . ( 0.1 S.a - (2 "Dk O

@. 125 M B) 0.180 M C) 0250 M D) 0.360 M
2. Which process is used to determine the concentration of an acid? ___3_. - 27:&
2 Z

A) chromatography B) distillation .

C) electrolysis @itration
3. Which volume of 2.0 M NaOH(aq) is needed to completely neutralize 24 milliliters of 1.0 M HCl(aq)? )

A) 6.0 mL 12 mL C) 24 mL D) 48 mL (terzd) =(2.0)(x)
4. What is the volume of 11.:30 Al NaOH{aq) needed to completely neutralize 15.0 millibters of

(.50 N HC{ineg)? ('@3)(!5)’(& 3)x

A) 36mL B) 5.6 mL c20m. (DIpo.mL

Base your answers 10 questions § through 8 on the information below and on your knowledge of
chemistry

During a liﬁatio@gﬂof acetic acid, HC2H302(aq), is completely neutralized by adding
12.50 mL of 0.64 M sodium hydroxide, NaOlM{aq).

5. Explain why it is better to use data from multiple trials to determine the molarity of acetic acid, rather
than data from a single trial.

Dedn Aum  nawtti ple THaks well gve Mo acwrt proyliz,

6. Determine the molarity of the acetic acid. O
Va =100 mL Mg =x X (160v) = (0. w)(i2.50)
Ve, = 12.90 mb r‘_" ~ M
Mpy =0 bt M X= 0.50 M|

7. State the number of significant figures used to express the volume of the acetic acid. L/

8. Identify the only positive ion in the HC2H302(aq). H+

Base your answers to questions 9 through 12 on the information below and on your knowledge of
chemistry.

A company produces a colorless vinegar that is 5.0% HC:H30z in water. Usinas
an indicator, a student titrates a 15.0-milliliter sample of the vinegar with 43.1 milliliters of a 0.30
M NaOH (ag) solution until the acid is ncutralized.

9. Determmne the molarity of the HC2H30z in the vinegar sample, using the titration data.

VazIS  Mp=x X (18)= (0-30) (43 1)

V= 43.) —
M =0 .30 x=(- 8L M)

10. The concentration of the base used in this titration is expressed to what number of significant figures? Z

11. Identify the negative ion in the NaOH(aq) used in this titration, OH - ( \.-“’ arox,d C.)
12. Based on Table M, what is the color of the indicator in the_vinegar solution before any base is added?U

YEHOW acidiC T



assigN. \, Classifying Electrolytes
#7 Regents Practice

1. The electrical conductivity of an aqueous solution
depends on the concentration of which particles in
the solution?

A) molecules B) electrons
C} atoms @lons

2. Which compound is an electrolyte?

A} H20 B) C2Hs
@ H3POs D) CH3OH

3. Which substance is an electrolyte?
A) Oz B) Xe C) CaHs @KNOa

4, Which two compounds are electrolytes?
o UM gl 040 #OH B) WO el =11,

C) CTL U0 o) CHLEOOLE D) CHOH ] €41

5. Which compound is an electrolyte?
A) CH eI B) ClHLOCH,

CH 0001 CHECHE L
@ : py (1L

6. Which substance is an electrolyte?

A) CrblyO=h

vl M}
@.\u( )|

B) Ll A0
D) | LETEA)

7. Which compound is an electrolyte?

A) 'l
Q) CLH 0,

B) C'H il

@(-,. O,

8. Which compound is an electrolyte?

A) butene
C) dimethyl ether

NG aiind T1850)
g CHLOCH sl T80,

B) propane

@ methanoic@

9. Which cempounds are classified as electrolytes?

WS et CHOI]
DT 1O H S sl CH O

O
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