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1. According to Table F, which ions combine with
chloride ions to form an insoluble compound?

A) FeZ*ion B) Ca?" ions
C) Li* ions @ Ag* ions
2. Which compound is insoluble in water?
Bﬁ potassium bromide

calcium bromide
silver bromide }3) sodium bromide

3. Which barium salt is insoluble in water?

(&) BaCO; Bf BaCl;

C) Ba(ClO4)2 /Df Ba(NO3)2
4, Which compound is insoluble in water?

A) BaSO4 B) CaCrO4
) KCIO3 D) NazS

5. Which ion, when combined with chloride ions, Cl-,
forms an insoluble substance in water?

A) Fe2* B) Mg2+(C))Pb?* D) Zn?*

6. According to Reference Table G, how many grams of
KNO3 would be needed to saturate 200 grams of
water at 70°C?

A)43g B) 8g C) 134g(D) 268 ¢g
240 — \00 oY\ O
2 C\ Y 5 x L

— 2004 1,0

7. An unsaturated aqueous solution of NH3 is at 90°C in
100. grams of water. According to Reference Table G,
how many grams of NH3 could this unsaturated
solution contain? < 10Q

C@Sg /B'j 10.g Gy 15g D) 20.¢

8. According to your Reference Tables, which substance
forms an unsaturated solution when 80 grams of the
substance is dissolved in 100 grams of H20 at 10°C?

( AS)IG B) KNO; ¥PUsabieded
2) NaNOs -Satwratid D) NaCl Supersaturated

9. At standard pressure, which substance becomes /ess
soluble in water as temperature increases from 10.°C

to 80.°C?  Table G

(ayuai

C) NaCl

B) KCl
D) NH4Cl

10. The solubility of KCl@ in water depends on the

A) pressure on the solution

B) rate of stirring

C) size of the KCI sample
temperature of the water

11. What is the total mass of KNO3 that must be
dissolved in 50. grams of H20 at 60.°C to make a

saturated solution?
05 =10 C‘) \

A) 32¢g @53 g C)/64g P/) 106 g( 350

12. What is the mass of NH4Cl that must dissolve in
200. grams of water at 50.°C to make a saturated

solution?
: 2 S 1009 ‘)x 3

A) 26¢g
)0
C) 84¢g 20096
13. A 2400.-gram sample of an aqueous solution
contains 0.012 gram of NH3. What is the
concentration of NH3 in the solution, expressed as
parts per million?
B) 15 ppm

@ 5.0 ppm

) 20. ppm D) 50. ppm

14. Which sample, when dissolved in 1.0 liter of water,
produces a solution with the highest boiling point?
A) 0 ¥mole KI

B) 0.2mole KI
C) O/( mole MgCl, .2 mole MgCl,

15. A solution consists of 0.50 mole of CaClz dissolved
in 100. grams of H20 at 25°C. Compared to the
boiling point and freezing point of 100. grams of H>
O at standard pressure, the solution at standard
pressure has

g a lower boiling point and a lower freezing point

42g
104g

ppm= D10 by pobth
2400

a lower boiling point and a higher freezing
point

@a higher boiling point and a lower freezing
point

D) a higher boiling point and a higher freezing
point




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

Seawater contains dissolved salts in the form of ions. Some of the ions found in seawater are
Ca?t, Mg?*,K*,Nat, Cl7,HCO3 —,and SO, ?~.

An investigation was conducted to determine the concentration of dissolved salts in
seawater at one location. A 300.-gram sample of the seawater was placed in an open container.
After a week, all the water had evaporated and 10. grams of solid salts remained in the
container.

At standard pressure, compare the freezing point of seawater to the freezing point of distilled water.
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1. The collision theory states that a reaction is most
likely to occur when the reactant particles collide with
the proper

A) formula masses

B) molecular masses

C) density and volume
energy and orientation

2. What is required for a chemical reaction to occur?

A) standard temperature and pressure
a catalyst added to the reaction system
@ effective collisions between reactant particles
) an equal number of moles of reactants and
products

3. Which statement explains why increasing the
temperature increases the rate of a chemical reaction,
while other conditions remain the same?

A) The reacting particles have less energy and
collide less frequently.

B) The reacting particles have less energy and
collide more frequently.

C) The reacting particles have more energy and
collide less frequently.

@ The reacting particles have more energy and
collide more frequently.

4. A 5.0-gram sample of Fe(s) is to be placed in 100
milliliters of HCl(aq). Which changes will result in
the fastest rate of reaction?

@ increasing the surface area of Fe(s) and
increasing the concentration of HCl(aq)

B) increasing the surface area of Fe(s) and
decreasing the concentration of HCl(aq)

C) decreasing the surface area of Fe(s) and
increasing the concentration of HCl(aq)

D) decreasing the surface area of Fe(s) and
decreasing the concentration of HCl(aq)

5. In a chemical reaction, a catalyst provides an alternate
reaction pathway that

A) decreases the concentration of the products
B) increases the concentration of the reactants

)) has a lower activation energy
has a higher activation energy

6. Given the potential energy diagram for a reaction:

Potential Energy

Y

Reaction Coordinate

Which intervals are affected by the addition of a

catalyst?
B) |1 and 3
3and 4

K) 1and2
p)' 2 and 4

7. Which compound is formed from its elements by an

exothermic seaction at 298 K and 101.3 kPa?

P s I

C)\H:0(g) v NOs(g Tt

8. In terms of potential energy, PE, which expression
defines the heat of reaction for a chemical change?

PEp?"Oducts — PEcactants D -~ ? E R
B) PEreactcmts i PEp'roducts

PEproduct
TOUUCELS
C) PEreactants
M
D) PEp1adut.ts

9. According to Table 7, which equation represents a

change resuIting in the greatest quantity of energy
- O ¢y ottaimnig

A) 2C(s )+3H2 (g) — C2Hg(g) — 54

2C(s) + 2Hz(g) — CoHa(g) +52.4
@Nz(g) + 3Ha(g) = 2NHs(g) — q|.§
) Na(g) + O2(g) — 2NO(g) e G




12. When a reversible reaction is at equilibrium, the
concentration of products and the concentration of

reactants must be

A) decreasing B) increasing
onstant D) equal

13. What occurs when a reaction reaches equilibrium?

10. Given the potential energy diagram representing a
reversible reaction:

A) The concentration of the reactants increases.
B) The concentration of the products increases.
@ The rate of the forward reaction is equal to the
rate of the reverse reaction.
D) The rate of the forward reaction is slower than
the rate of the reverse reaction.

Potential Energy

Y

Reaction Coordinate

The activation energy for the reverse reaction is
represented by

A)A+B @B+C

C)B+D D) C+D

11. Given the potential energy diagram for a chemical
reaction:

s Y

Potential Energy

.

Reaction Coordinate

Which numbered interval represents the heat of

reaction?
A)l B2 0 3 @4




Base your answers to questions 14 and 15 on the information below and on your knowledge of
chemistry.

Carbon monoxide, CO(g), is a toxic gas found in automobile exhaust. The concentration of
CO(g) can be decreased by using a catalyst in the reaction between CO(g) and O2(g). This reaction

is represented by the balanced equation below.

2C0(g) + 02 “2%°* 2COx(g) @ exo
14. On the labeled axes below, draw the potential energy curve for the reaction represented by this

equation.
A

P

Potential Energy

L 4

Reaction Coordinate

15. Explain, in terms of collision theory, why an increase in temperature increases the rate of the reaction.

Move effuchve wlliSions take place .
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1. The electrical conductivity of an aqueous solution
depends on the concentration of which particles in the
solution?

A) molecules electrons
C) atoms D) jons
2. Which compound is an electrolyte?
A) H:0 B) C2Hs
@Hspm a D) CH30H

3. Which compound is an electrolyte?

@ Ca(OH),

. 19‘5
) CsH1206 ‘ .

4. Which compounds are classified as electrolytes? To\,b\c ‘ K

T

) NO3 and H3S504 9(,kl+ Tt ac (d
B) KNOQOj3 and CH3;OH
C) CH;}OCHg and HQSO4

D) CH3;0OCH3; and CH3OH

5. Which pair of compounds represents one Arrhenius
acid and one Arrhenius base?

CH30H and NaOH B) CH3OH and HCI

HNO3 and NaOH HNO3 and HC1
acid o §¢

6. Given the equation representing a reaction at equilibrium:

r— loses ++ b
H2S(aq) + CHsNH2(aq) «+— HS(aq) + CI;IsNH3+(aq)

Qoving B T

According to one acid-base theory, the forward reaction is classified as an acid-base reaction because

@ H2S is a H* donor and CH3NH2 is a H* acceptor “~

B) CH3NH2z is a H* donor and H2S is a H acceptor
HS- and CH3NH3™ are both H* donors
/B‘)' CH3NH3* and HS- are both H* acceptors

7. The reaction of an Arrhenius acid with an Arrhenius
base produces water and
B) an ester

A))a salt
an aldehyde D) a halocarbon

8. Which type of substance yields hydrogen ions, H*, in
an aqueous solution?

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

9. Which change in the H* ion concentration of an
aqueous solution represents a decrease of @unit on
the pH scale? —

A))a tenfold increase
:) a tenfold dexfease
C) ahundredfold increase
D) a hundredfold deg{éase




MV = MBVE
(o) x = (d.3)(100)

X-= 90

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

@decreases by 1 B) ing%ases by 1
C) decreasesby 10 D) incﬁases by 10

11. Phenolphthalein is pink in an aqueous solution
having a pH of Table U

ns B2z o7 (D 24

12. What is the color of the indicator thymol blue in a
solution that has apH of 11?7~

A) red @1%
C) pink D) yellow

13. One acid-base theory defines an acid as an

Xj H- acceptor B) H- donor
C) H* acceptor H* donor

14. Which volume of 0.600 M H2504(aq) exactly
neutralizes 100 milliliters of 0.300 M Ba(OH)2(aq)?

A) 25.0mL \ 50.0 mL
C) 100.mL D) 200. mL

15. Which solution reacts with LiOH(aq) to produce a
salt and water? bus lock
A) KCl(aq) B) CaO(aq) 4cid
C) NaOH(aq) (D) $2804(aq)

16. In a titration, 20.0 milliliters of a 0.150 M NaOH(aq)
solution exactly neutralizes 24.0 milliliters of an
HCl(aq) solution. What is the concentration of the
HCl(aq) solution?

D.125 M
' 0.250 M

B) 0.180 M
D) 0.360 M

MaVae =MaVa

(O Y) = (0.15)(20)
¥ 2= 5
=015
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1. What is the oxidation number of manganese in
KM1‘104?

A)+7 B)+2 C +3 D)+
2. During an oxidation-reduction reaction, the number of

electrons gained is

@quai to the number of electrons lost
B) equal to the number of protons gained
C) less than the number of electrons lost
D) less than the number of protons gained

3. Given the balanced equation representing a reaction:

2Al(s) + 3Cu?*(aq) — 2A1%F (aq) + 3Cu(s)

Which particles are transferred in this reaction?

A) glectrons

positrons

4. Given the equation representing a reaction:
Sn** (aq) + 2e” — Sn?* (aq)

L}»\art‘lt .b { (,J AN Ing
Which term best describes this reaction?

B) neutrons
D) protons

im

B) neutralization
reduction

A) ionization
C) oxidation

5. Given the balanced ionic equation representing a
reaction: reduce d

R A
2Al(s) + 3Cu?* (ag) — 2A13T (ag) + 3Cu(s)

i cx\g ktd .
Which half-reaction represents the reduction that

occurs?
A) Al— AlP* +3e  B) APt +3e — Al
C) Cu— Cu?t + 2e Cu*t +2¢ = Cu

6. Which balanced equation represents a redox reaction?
0o 0 xF N R
Mg + Clp — MgCls .
\‘)/\uy\ixﬂﬁ tn
B) Ca0 + H;0 — Ca(OH),
) HNOs + NaOH — NaNOj3 + H,0 Un ‘”"S{
D) NaCl + AgNO3 — AgCl + NaNOg

7. Which metal will spontaneously react with Zn?*(aq),
but will not spontaneously react with Mg2*(aq)?

@Mn(s) B) Cu(s) o)
C) Ni(s) D) Ba(s)

8. A voltaic cell converts chemical energy to

A) electrical energy with an external power source
B) nuclear energy with an external power source

@electrical energy without an external power
source
D) nuclear energy without an external power source

9. In an operating voltaic cell, reduction occurs
A) at the anode
C) in the salt bridge

10. During the operation of a voltaic cell, the cell
produces

electrical energy spontaneously
3) chencal energy spontaneously

C) electrical energy nonspoiy’éneously
D) chem}éal energy nonspoqeneously

BY at the cathode
D) in the wire

11. Which statement describes where the oxidation and
reduction half-reactions occur in an operating
electrochemical cell?

Oxidation and reduction both occur at the
: anode.

}ﬁ) Oxidation and reduction both occur at the
cathode.
Oxidation occurs at the anode, and reduction
occurs at the cathode.

D) Oxidation occurs at the cathode, and reduction

occurs at the anode.

12. A student collects the materials and equipment below
to construct a voltaic cell:

* two 250-mL beakers

* wire and a switch

* one strip of magnesium

* one strip of copper

* 125 mL of 0.20 M Mg(NO3)2(aq)

* 125 mL 0f 0.20 M Cu(NO3)2(aq)
Which additional item is required for the
construction of the voltaic cell?

A) an anode B)._a battery
C) acathode @ salt bridge




13. An electrolytic cell differs from a voltaic cell
because an electrolytic cell

A) generates its own energy from a spontaneous
physical reaction

B) generates its own energy from a
nonspontaneous physical reaction

C) requires an outside energy source for a
spontaneous chemical reaction to occur

@fquires an outside energy source for a
onspontaneous chemical reaction to occur

14. Where do reduction and oxidation occur in an
electrolytic cell?

A) Both occur at the anode.

B) Both occur at the cathode. ;

C) Reduction occurs at the anode, and oxidation
occurs at the cathode.

@eduction occurs at the cathode, and oxidation
occurs at the anode.

15. Which energy conversion must occur in an operating
electrolytic cell?

@ electrical energy to chemical energy
B) electrical energy to nuclear energy
C) chemical energy to electrical energy
D) chemical energy to nuclear energy




16.

17.
18.

15

Base your answers to questions 16 through 19 on the information below and on your knowledge of
chemistry.

A student constructs an electrochemical cell during a laboratory investigation. When the switch is
closed, electrons flow through the external circuit. The diagram and ionic equation below represent
this cell and the reaction that occurs.

ol AN OX
Y i —
Blg RED ()

Wire

Cu(s) electrode Zn(s) electrode

ounod €

Cu?t{aq) + Zn(s) —Cu(s) + Zn*{aq)

State what happens to the mass of the Cu electrode and the mass of the Zn electrode in the operating

cell. 7.\ plechode ((n0d) Mmass deureases: (u tlectwode (cathed {) & mMass |

Write a balanced equation for the half-reaction that occurs in the Cu half-cell when the cell operates. INCHGLS.
Cy'}* i e i B P8

State in terms of the Cu(s) electrode and the Zn(s) electrode, the direction of electron flow in the

external circuit when the cell operates. Fom 2n (6) +o L i st . ( anode = ¢othe d(’,)

State the form of energy that is converted to electrical energy in the operating cell.

Onemicodl inasiseds
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1. Which formula represents an alkane? c l"
n"\2nrl
A) C2H2 B) C2H4 C) CsHa 3Hs

2. Which formula represents an unsaturated

hydrocarbon?
B s (B
=C
H (l}—(i'}——H H..-’ \H
H H
c) HH D) H H
HeGm G H GZC/\OK/
H—C-C— N
[ H
H Cl

3. Given the formula representing a compound:

H H H

e L& I% = [N
g -

H H H H

What is a chemical name of this compound?
®Z-pentene B) 2-pent¥ie
C) 3-pentene D) 3-pentyhe
4. A molecule of an unsaturated hydrocarbon must have
) at least one single carbon-carbon bond
at least one multiple carbon-carbon bond

C) two or more single carbon-carbon bonds
D) two or more multiple carbon-carbon bonds

5. Which general formula represents the homologous
series of hydrocarbons that includes the compound

L-heptyne?  guugmt

A) CuH2n6 @ CnHan2
C) CnHZn D) CnH2n+2
6. Which element is present in all organ@ompounds?
A) nitrogen B) oxygen
carbon D) sulfur

7 ich atoms can bond with each other to form
chains, rings, or networks?

@carbon atoms B) hydrogen atoms
C) oxygen atoms D) nitrogen atoms




8. Which formulas represent compounds that are isomers of each other?

5o |
E
H—?—H and H“?—?-H

. H H H
S T
HO—é-H and Hw(ls"OH
y y
@ H H H H H H
H-C—C—C—OH and H—G—0—C—G—H
oW HOH K
% H OHH OH H
H—é—é~é—H and Hué—é—H
HOH M HOH

9. Which compound yields H' ions as the only positive

ions in an aqueous solution? \
A) KOH B) NaOH ]
C) CH;0H @CHgCOOH IN®

10. Given the formula for a compound:
H Hy™H

I |
YaTe T
H H|OlH

A chemical name for this compound is

butanal ,B’{ butanol
utanone ]Zfbutanoic acid
11. Which reaction results in the production of soap?
A) esterification B) fermentation
C) polymerization D) jsaponification
12. Which term represents a chemical reaction?

A) deposition B)/combustion
C) sublimation D) vaporization







