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Acid/Base Properties

1. Which laboratory test result can be used to
determine if KCI(s) is an electrolyte?
lectrical conductivity of KCl(aq)
B) pH of KCI(s)
C) pH of KCl(aq)
D) electrical conductivity of KCI(s)

2. Which substance is an electrolyte?

A) CCls @

C) H20 D) CiHs

3. Which sample of HCI(aq) contains the greatest
number of moles of solute particles?

A) 1.0L of 2.0 M HCI(aq)
2.0 L of 2.0 M HCI(aq)

C) 3.0 L of 0.50 M HCI(aq)

D) 4.0 L of 0.50 M HCI(aq)

4. A substance is classified as an electrolyte because

its aqueous solution conducts an electric

current
B) it contains covalent bonds
C) it has a high melting point
D) its aqueous solution has a pH value of 7

5. Water containing dissolved electrolyte conducts
electricity because the solution contains mobile

ons B) atoms
C) electrons D) molecules
6. Which sample of HCI most readily conducts
electricity?
A) HCI(s B) HCl(g)
D) HCI({)
7. A hydrogen ion, H*, in aqueous solution may also
be written as
A) H20 B) H202
C) OH- @ 30

8. Which statement correctly describes a solution
with a pH of 9? H 4'?
A) It has a higher concentration of H3O" than
OH™ and causes methyl orange to turn yellow.

B) It has a higher concentration of H3O* than
OH~ and causes litmus to turn blue.

has a higher concentration of OH- than H3
O™ and causes litmus to furn blue.

D) It has a higher concentration of OH- than H3
O* and causes methyl orange to turn red.

9. Which pH indicates a basic solution?

12 B)l 7 D)5

10. Which of these pH numbers indicates the highest
level of acidity?

A)12® ©)8 D10

11. Given the following solutions:

Solution 4: pH of 10

Solution B: pH of 7

Solution C: pH of 5

‘Which list has the solutions placed in order of
increasing H* concentration?

A) CAB B) B, A C

oA @4,3,0

12. As an aqueous solution becomes more acidic, the
hydroxide ion concentration

creases

C) remains the same

13. Which of the following pH values indicates the
highest concentration of hydronium ions in a

solution?
H =1 B) pH=2
) pH=3 D) pH =4

14. As HCI(g) is added to water, the pH of the water
solution

B) increases

decreases
C) remains the same

B) increases
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15. Which relationship is present in a solution that
has a pH of 77

A) [H*]+[OH]=7 B)_[H]>[OH]
C) [H*] <[OH] &Hﬂ =[OH]
16. Which could be the pH of a solution whose H3O*

ion concentration is less than the OH- ion
concentration?

@ B)2 C3 D)4

17. What is the pH of an aqueous solution of CsH120
6?7

A1 @ C)11 D)14

18. Which solution reacts with LiOH(aq) to produce
a salt and water?

A) CaO(aq) B) KCl(aq)
@stm(aq) D) NaOH(aq)

19. Which word equation represents a neutralization
reaction?

A) salt + water —» acid + base
B) salt + acid —» base + water
@base + acid — salt + water
D) base + salt —» water + acid

20. Which equation represents a neutralization
reaction?

CA/))}mo;(aq) + KOH(aq) —» KNOs(aq) + H20(
£)
B) 4Fe(s) + 302(g) — Fe20s(s)
C) 2H2(g) + 02(g) — 2H20(!)
D) AgNOs3(aq) + KCl(aq) — KNO3(aq) +
AgCI(s)

21. Which reactants form the salt CaSOu(s) in a
neutralization reaction?

(&) J2504(aq) and Ca(OH)2(aq)
B) H2S(g) and Ca(ClO4)2(s)
C) H2S0s(aq) and Ca(NO3)2(aq)
D) SO:2(g) and CaO(s)

22. Sulfuric acid, H2SO4(aq), can be used to
neutralize barium hydroxide, Ba(OH)2(aq). What
is the formula for the salt produced by this
neutralization?

so.1 B) BasO:
C) Bas D) BaSO>

23. Given the reaction:

Ba(OH)2(aq) + H2SO4(aq) — BaS0a(s) + 2 Ha
O(f) + energy

As the barium hydroxide solution is added to the
solution of sulfuric acid, the electrical
conductivity of the acid solution decreases
because the

A) concentration of ions increases

B) temperature of the reaction mixture
decreases

C) volume of the reaction mixture increases
@)ncentration of ions decreases

24. Which compound could serve as a reactant in a

neutralization reaction?
A) CH3OH B) NaCl
C) CH3CHO @(OH

25. Which reaction occurs when hydrogen ions react
with hydroxide ions to form water?

A) saponification @mutralization
C) substitution D) ionization
26. Which equation represents a neutralization
reaction?
A) NaxCOs3 + CaClz — 2 NaCl + CaCO3
@stm +Mg(OH)2 —»MgS0s + 2 H20
) NaCl + AgNO3 —» AgCl + NaNO3
D) Ni(NO3)2 + H2S — NiS + 2 HNO3
27. What is the pH of a solution that results from the
complete neutralization of an HCI solution with a
KOH solution?
A1l C)10 D)4

28. As an acid solution is added to neutralize a base
solution, the OH~ concentration of the base
solution

@ecreases

C) remains the same

B) increases
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Regents Chemistry Acids & Bases as Electrolytes

1. Which compound is an electrolyte?
A) CH30OH B) CsH1206
©) Fa(oH). D) CCly
2. Which two compounds are electrolytes?

A) CsH1206 and HCI

B) CsHi120s and CH3CH20H
aOH and HCI

D) NaOH and CH3CH20H

3. A substance is classified as an electrolyte because

its aqueous solution conducts an electric
current

B) it contains covalent bonds
C) it has a high melting point
D) its aqueous solution has a pH value of 7

4. A student tested a 0.1 M aqueous solution and
made the following observations:
* conducts electricity
* turns blue litmus to red
* reacts with Zn(s) to produce gas bubbles

Which compound could be the solute in this
solution?

A) LiOH B) LiBr

@{Br D) CH3;0H

5. Which aqueous solution is the best conductor of an
electrical current?

A) 001MKOH  B) 0.01 M CH;OH
C) 0.1 M CH: OH @0.1 M KOH
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Acids & Bases as Electrolytes

6. A student was given four unknown solutions. Each solution was checked for conductivity and
tested with phenolphthalein. The results are shown in the data table below.

Solution | Conductivity Color with
Phenolphthalein
A Good Colorless
B Poor Colorless
C Good Pink
D Poor Pink

Based on the data table, which unknown solution could be 0.1 M NaOH?
A) A B) B (g))? D) D

7. Which formula represents a compound that is a 11. Which of the following 0.1 M solutions is the best
strong electrolyte? conductor of electricity?
A) HNO2 6[ HNOE P A) CpH2»Ou(aq) B) H2S(aq)
C) Ci12H22011 D) CsH1206 C) HCl(aq) D) CsHi120s(aq)
8. Beakers 4, B, C, and D shown below each contain | 12. Which compound, in the liquid phase, conducts
a different solution. electricity best?

Bulb A) NH: @Naon
C) H0 D) HaS
Conductivity 13, Whi ance is an electrolyte?

apparatus
% B) H_l{}-’,)

¢) CGoH2U0g(s) D) CoH;0H(1)
NaClag) C,H,.O4aq) CH,OH(ag) CH,COOH(aq)

A

The bulb will glow when the conductivity
apparatus is placed into which beakers?

@andD B) Cand D
C) Band C D) 4 and B

9. Water containing dissolved electrolyte conducts
electricity because the solution contains mobile

B) atoms
C) electrons D) molecules

10. Which sample of HC] most readily conducts
electricity?

A) HCI(s) B) HCl(g)

C) HCl()) D) HCl(aq)
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Regents Chemistry Arrhenius Acid-Base Theory
1. According to one acid-base theory, a water 9. Given the equation: D 4
molecule acts as an acid when the molecule H;
. HCI(g) + H20({ ) — X{aq) + Cl-(aq)
"
N G lo_n ” ‘ 4 ( — Which ion is represented by X?
B) donates an OH™ ion (
C) accepts an OH- ion H"’-—,, 4 ” ﬁ[ A) perchlorate B) hypochlorite
@ccepts an H* ion ,Z: { 13 @hydromum D) hydroxide
2. Which compounds are classified as Arrhenius 10. An aqueous solution of lithium hydroxide
acids? contains hydroxide ions as the only negative ion
A) HNO; and NaCl am;lthe solution. Lithium hydroxide is classified as
YHBr and Hy S0,
Ty HCland NaOH A) sicohol 1) aldchivic
D) NHjz and HoCO4 @ﬂm'hemus base D) Arrhenius acid
3. Which substance yields H*(aq) as the only positive 11. The Arrhenius theory explains the behavior of
ion in an aqueous solution? A) alcohols and amines .
@HaCOOH B) CH3;CH>0H metals and nonmetals
C) CH3CHO D) CH30CHs3 acids and bases

- . : ; D) isomers and isotopes
4. Given the equation representing a reversible

reaction: 12. Which two formulas represent Arrhenius acids?
A) NaSCN and NaxS:20
BIERS(R) + Hath( ) £ By (nd) 3 083 (e B) CH:COOH and CH;CH20H

According to one acid-base theory, the reactant

that donates an H™ ion in the forward reaction is C) HCaH02 and HaPO4

D) KHCO: and KHSO4

- I‘
} i NHf (aq) HzO( ) 13. The compound NaOH(s) dissolves in water to
_\_5. When dissolved in water, an Arrhenius base yields e e g e e
0 i~ y Yy neg
P‘b A) hydronium ions ydroxide ions B) hydroxide ions as the only positive ions
C) oxide ions D) hydrogen ions C) hydronium ions as the only negative ions
6. Which compound is an Arrhenius acid? D) hydronium ions as the only positive ions
A) NHCI C) K20 D) CaO 14. How are HNO3(aq) and CH3COOH(aq) similar?
7. When one compound dissolves in water, the only A) They are Arrhenius bases and they turn blue -
positive ion produced in the solution is litmus red.
H30" (aq). This compound is classified as B) They are Arrhenius bases and they turn red
litmus blue.
A) a hydrocarbon B) asalt : ;
Ak ncil T s b hey are Arrhenius acids and they tumn blue
litmus red.
8. Which substance is always a product when an D) They are Arrhenius acids and they tumn red
Arrhenius acid in an aqueous solution reacts with litmus blue.

. : i &
= i 15. When an Arrhenius acid dissolves in water, the

A) KBr zO only positive ion in the solution i 4
C) KOH D) HBr A) Li* B) Na* C) K* -}-l3‘0
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Acid-Base Theories

1. In the reaction
NH3 + H20 < NHs" + OH™

A conjugate acid-base pair is

(ADH:0and OH-  B) H20 and NHs*
C) NH3 and H20 D) NH3 and OH-

2. Which is the conjugate acid of HSO4~?

A) H:O" B) HSOs3~
C) S04~ @stm

3. What are the bases that accept protons in the
reaction?

HeS + H20 > H3O™ + HS-

A) HS-and H30*  B) H>2S and H3O0*
@HS— and H,O D) H»S and H2O

4. In the reaction:
HBr + HO < H3O"+ Br-

Which is a conjugate acid-base pair?
A) HBr and H20 B) H3O" and HBr
C) H30" and Br- @) HBr and Br-

5. Given the reaction:

CH3:COOH(aq) + H2O(/) <>
CHsCOO-(aq) + H:O" (aq)

In this reaction, which substances are accepting
protons?

A) H20({) and H3O*(ag)

H>0(f) and CH3COO(aq)
C) CH3COOH(ag) and CH3COO(ag)
D) CH3:COOH(ag) and H2O(()

6. In the reaction:
HPOs + HXO & HiPOs + OH

Which pair represents an acid and its conjugate
base?
A) H20 and H2PO4
B) H3POs and OH~
C) H>O and H3PO4«
(' DDH:POs and H2PO4-

7. Given the reaction at equilibrium:
HSOs + NH3 «> SOs2~+ NHs"

‘What are the two species that are acids?

A) NH3 and SO4>- B) NH3 and NH4*

C) HSO« and 5042@{304— and NHs*
8. In the reaction:

HO + H20 «» H:O™ + OH~

The water is

A) a proton donor, only
B) a proton acceptor, only

th a proton donor and a proton acceptor
D) neither a proton donor nor a proton acceptor

9. The compound HNO3 can be described as an

A) Arrhenius base and a nonelectrolyte

B) Arrhenius acid and a nonelectrolyte
Arrhenius acid and an electrolyte

D) Arrhenius base and an electrolyte

10. Which compound releases hydroxide ions in an
aqueous solution?

Eyxon

C) HCl

B) CH3:OH
D) CH3COOH
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11. Given the diagram representing a reaction:
+ — )\ +
QPO

According to one acid-base theory, the water acts
as

A) an acid because it accepts an H™

B) an acid because it donates an H*

C) a base because it donates an H*
CI/)’)7a base because it accepts an H*

12. Which substance is always a product when an
Arrhenius acid in an aqueous solution reacts with
an Arrhenius base in an aqueous solution?

A) KOH B) KBr

0 D) HBr

13. According to the Arrhenius theory, an acid is a
substance that

A) changes litmus from red to blue
B) changes phenolphthalein from colorless to
pink
@produces hydronium ions as the only
positive ions in an aqueous solution
D) produces hydroxide ions as the only negative
ions in an aqueous solution

14. An aqueous solution of lithium hydroxide
contains hydroxide ions as the only negative ion
in the solution. Lithium hydroxide is classified as
an

A) Arrhenius acid
C) aldehyde

15. The OH- ion concentration is greater than the H3
O* ion concentration in a water solution of
A) Hcl a(OH)2
C) H2SO4 D) CH3OH

B) alcohol
Arrhenius base

16. Given the equation representing a reaction at
equilibrium:

NH3(g)+ H20(f) +>NH4" (aq) + OH(aq)

The H* acceptor for the forward reaction is

A) H20()) B) NHs(e)

C) NH+*(aq) D) OH-(aq)

17. Potassium hydroxide is classified as an Arrhenius
base because KOH contains

A) K™ ions B) H* ions
C) O>ions H' ions

18. In which forward reaction is water acting only as
a proton acceptor?
A) NHis(g) + H20 () «> NHas"(aq) + OH (aq)
(BDH2804(aq) + H20 ({) «>HSO«(aq) + H30*
(aq)
C) H20 (/) + H20 (1) «H30 () + OH (aq)
D) CH3COO(aq) + H20 (/) «> CH3
COOH(aq) + OH-(aq)

19. Given the equation representing a reversible
reaction:

NH3(g) + H20(/ ) ++ NHa*(aq) + OH-(aq)
According to one acid-base theory, the reactant
that donates an H* ion in the forward reaction is

A) OH (aq) B) NHs*(aq)
o(l) D) NHi(g)
20. Which compound is an Arrhenius acid?
A) CaO B) NH3 C) K20 /D))HCI
21. Which compound is an Arrhenius acid?

A 12504 B) KCl
C) NH: D) NaOH

22. When dissolved in water, an Arrhenius base
yields
A) hydronium ions B) oxide ions
@hydroxide ions D) hydrogen ions
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The Power of pH:

For each question, the two pH values are being compared. How many times
more acidic or basic does the pH of the solution become?

) pH5+Ig:3 [OD % acidC

2) pHse’ﬂ4 [0,000 x acidic
3) pH10 > pH7 __ [0 OOX acidiC
4) pH14 > pH7 /Opaqoo@ X _Geidi C
B) pH4 > pH3 /0 X zscid i

6) pH7 > pH 3 /mgoox ccat
7)pH5 > pH1__ /0000« mcid L

8) pH9 > pH3 _ (000000 kar;diC
9) pH8 > pH6__ (09K cridiC
10)pH 3 586 1000 X baaic
MpH1>pH3 __ [DO % bsic
12)pH2 > pH7 __ (D000 K hesl C

Circle the answer the best completes the following sentences:

13) The pH scale was developed to express @/[OH-]) as a humber between 0
and 14.

14)ApHof lisa /wzak) (acid’base).
15)ApHof 8isa (sTr'ong/) (acid/(ﬁase D

16)In an acid, the [H+] <5)[OH-1.
17)In a base, the [H+]&/> [OH-].

18)A decrease from 5 to 4 on the pH scale represents a tenfold

e/decrease) in the concentration of / [OH-]).

19)Strong acids and bases will dissociate (/slighﬂy).
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The pH Scale

1. When the hydronium ion concentration of a
solution is increased by a factor of 10, the pH
value of the solution

@ decreases 1 pH unit
B) decreases 10 pH units
C) increases 1 pH unit
D) increases 10 pH units

2. When the pH value of a solution is changed from 2
to 1, the concentration of hydronium ions

A) decreases by a factor of 2
B) increases by a factor of 2
C) decreases by a factor of 10
@ increases by a factor of 10
3. A solution with a pH of 2.0 has a hydronium ion
concentration ten times greater than a solution with
apH of

A) 1.0 (BY3.0 C) 020 D) 20

4. The pH of an aqueous solution changes from 4 to 3
when the hydrogen ion concentration in the
solution is

A) decreased by a factor of 10
@ increased by a factor of 10
C) decreased by a factor of —f
D) increased by a factor of :i

5. What is the pH of a solution that has a hydronium
ion concentration 100 times greater than a solution
with a pH of 4?

As B2 o3 Db

. As the pH of a solution is changed from 3 to 6, the
concentration of hydronium ions

A) increases by a factor of 1000
@ decreases by a factor of 1000

C) decreases by a factor of 3

D) increases by a factor of 3

7. Solution A4 has a pH of 3 and solution Z has a pH
of 6. How many times greater is the hydronium ion
concentration in solution 4 than the hydronium ion
concentration in solution Z?

1000 B)3 C)2

D) 100

8. Which pH change represents a hundredfold
increase in the concentration of H3O*?

A) pH5topH 7 B) pH4topH3
(C)pH 3 to pH1 D) pH 13 to pH 14

9. Which statement correctly describes a solution
with a pH of 9?

A) It has a higher concentration of OH- than H3
O™ and causes methyl orange to furn red.

B) It has a higher concentration of H3O™ than
OH™ and causes methyl orange to turn yellow.

t has a higher concentration of OH- than H3

O™ and causes litmus to fum blue.

D) It has a higher concentration of H3O* than
OH~ and causes litmus to turn blue.

10. Which of these pH numbers indicates the highest
level of acidity?

@G)s B)10 €8 D)I2

11. Given the following solutions:

Solution A4: pH of 10

Solution B: pH of 7

Solution C: pH of 5

Which list has the solutions placed in order of
increasing H* concentration?

A)C B A B) CAB

€D4.B.C D) B A C

12. Which of these 1 M solutions will have the

highest pH?
A) NaCl B) CH30H
C) HCl @NaOH

13. As an aqueous solution becomes more acidic, the
hydroxide ion concentration

@ decreases

C) remains the same

B) increases

14. Which of the following pH values indicates the
highest concentration of hydronium ions in a

solution?
& PH=1 B) pH=2
C) pH=3 D) pH=4

10
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Given the pH of the following common substances determine what color the indicator will
turn when placed in each substance.

Substance | pH | Methyl | Bromthymol | Phenolphthalein | Litmus | Bromcresol | Thymol
Orange | Blue green blue
il‘i’;““h 2l el | ylew | colorless | Zed eulou yellony
Colabrink |3 | o | Ye llow colorles> | pd yellow (77"){0‘&/
Blood - Lﬁ{llow gen (olorless pvrylc bt/ ¢ ‘7*65&14/
worer || yelbs) grten | cdodss | ouplel bl e lbLe
oen 1M lyelod ble | pink bl | Upye  |blye
Tometees |\ 4 Nperid gt 0w | celocless | e |l en | el
Milk 6.5 sella oyt QCo/wf/w W 5Z{f<, %[ow
Detergent | 10 (j'CL(Od bloe | vint |~ blee | blue
Coffee |5 st llsd V|ellow f‘{or@s }dé}ﬂé (e W//a“j
s | G0 blve | syl el Hoe | ple

For the following choose an appropriate indicator to note a transformation.
endpoint pH = 9 4/»\7 MOLBL/T_/ PM/\/ Z/Lm,/j
endpoint pH=5 b o 1) 9Len //; fww) mcm/ %42

endpoint pH = 3 Vﬂab\,j( oL éybﬂ) md il o[ YTEN

20)
21)

22)

11
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Neutralization Reactions:

Remember that: Acid + Base = Salt + Water

Using the above general reaction, complete the following reactions with correct
formulas. Then balance the entire double replacement reaction. Also name the
salt that is produced in the space provided below the product side of the reaction.

) HNOww + __KOHw > (L, © + K03
2 dassioen n i drate

2) &Ha(aq) + _Ca(OH)a(qq) _)02'401 D _/— C @C /Q\
Calcion C AZ@AQ/@

- 2
3) __ H2SO4nq + —— NaOH@q - &\D -+ U@SD#
sodivm ol ffd/if

4) ____ H3POuuq + __iNGOH(ﬂq) > > Hol'o -+ /(jals /901,*_
BOdt SRA%AS pl\o_slﬁf\af—f
5) ___NHiOHw + ___Hlw > (h® | T
A mmon, wn lalid e
6) ___HCOw + ___NaOHawy > [[5n + MallO
( ozoj‘od/\uw\ hﬂl)bdmtoﬂjf
7) ___Mg(OH)} + ___CHiCOOH > 214, 5 + /13(@/56&3&
> /(oLchICB/uv/\ ac e
8) _— _HNOs + ___AllOH): > 7? H;\@ 4 /4((/\)03)3
A(wﬂ';/\uv'/\ nit refe
9) __ HiPOs + O LIOH > ‘5@0&) + L;5)90
Lithivnn o OBPL\GL%
10) ___HS0s + ___Mg(OH: > 7 ([
20 T }/LﬂSDL}
/ij/\fb\‘w‘/\ suilale
/“LOLD 1 /U‘P/A;» -
A v vmonivm c/x(@r.\f@

11) NHsOH + HCl >

12
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ACID-BASE TITRATIONS:

To determine the concentration of an acid (or base), we can react it with a base (or acid)
of known concentration until it is completely neutralized. This point of exact
neutralization, know as the endpoint or equivalence point, is noted by the change in color
of the indicator.

We use the following Titration formula from our Table T (Reference Tables):

MAVA - MBVB

Solve the following problems. SHOW ALL WORK!

1. A 25.0 mL sample of HCl was titrated to the endpoint with 15.0 mL of 2.0 M NaOH.
What is the molarity of the HCI?

2 7
2. A 10.0 mL sample of(H2SO4 was exactly neutralized by 13.5 mL of 1.0 M KOH. What is
the molarity of the H2504?

Vi< pMgolo (2D)=(135)(.9)

Aa=2X —
s < =[o.crspm H50)

3. How much 1.5 M NaOH is necessary to exactly neutralize 20.0 mL of 2.5 M H3PO4?

[OO ML e O

4. How much of 0.5 M HNO:s is necessary to titrate 25.0 mL of 0.05 M Ca(OH): solution

to the endpoint?

5. What is the molarity of a NaOH solution if 15.0 mL is exactly neutralized by 7.5 mL of
a 0.02 M HCzH30:; solution?

0.0l U Ja O

13
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Reactions with Acids and Bases:

1) Using Table J in your Reference Tables, list two metals that will react with Hz (or an
acid) A1y mefals cbove y on tre feble

2) Using Table J in your Reference Tables, list two metals that will NOT react with Hz
(or an acid) AHU\J me Le\( S bhelow ﬁzo{ onthe /*e\élf

3) What type of reaction (of the four we have learned) is involved when an acid reacts
with a metal? 57/’%(6 T LG\CfW\@,rﬂL

4) Write the general formula (using ABC etc.) for this type of reaction

> YA T Ha XA
5) Predict the products of the following reaction:
Mg QHNOs > Loz, )« /”(3 (W s 2,\
5) Will copper react with an acid? _Q@_ Explain your answer in terms of activity.

Copprr 1t Sless acleents C@Q‘Qg/c/atb\gy &) I/'C«:IQQ\ o m,lj
oy EF&

6) Predict the products of the following neutralization reaction:
RbOH + Her > 2hBr .+ _H. O

7) Set up a reaction below that would occur between HNO3 and LiOH. Predict the
products using your general reaction for neutralization reactions.

HOstLioy =2 a0+ LilOy

8) Predict the products of the following reaction. Remember to create your formulas
using the criss cross rulel BALANCE the reaction also.

H.S0: + Ca(OH), = Q#A O + COL_ SD/'L

Name salt that was produced CC\LC(‘ v OU| Lﬁ /ﬁf

9) According to your reference tables, which metal would react spontaneously with
hydrochloric acid?

a. Gold b. Silver c. Copper @

14



