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1. Which substance can be decomposed
chemically?

A. Ammonia

B. Iron
C. Neon
D. Hydrogen
E. Fluorine

2. Which units could be used to express the
amount of energy absorbed or released
during a chemical

reaction?

A. Degree and gram

B. Torr and mmH

C. Gram and liter

D. Calorie and joule

E. Meter and cm3

3. Which sample represents a homogeneous
mixture?

A. CH3OH(l)

B. CH30OH(aq)

C. CH30H(qg)

D.CH3OH(s)

E. None of the above

4. A book is lifted off of the floor and placed
on a table that is one meter above the floor.
The book has

A. gained sound energy

B. lost chemical energy

C. gained potential energy

D. gained kinetic energy

E. lost nuclear energy

5. Which statement is incorrect regarding
energy?

A. Energy can be given off in a reaction.
B. Energy can be gained in a reaction.

C. Energy cannot be created or destroyed.
D. Energy can take various forms.

E. Energy has mass and takes up space.
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6. What is the mass of an object that has a
density of 13 g/mL and a volume of 10
mL?

A. 1.3 g/mL

B.0.77 g/mL

C.13¢g/L

D.130g

E. 130 g/L

7. Which sentence below is

incorrect?

A. Salads are heterogeneous mixtures.

B. NaCl(aq) is a homogeneous mixture.

C. Milk is a homogeneous mixture.

D. Sand and water make a heterogeneous
mixture.

E. Pure iron is a heterogeneous mixture.

8. Which type of change is different from the
other four?

A. Baking a potato

B. Rusting of an iron nail

C. Burning a piece of paper
D. Melting an ice cube

E. Ignition of propane

9. Which of the following is not a physical
property?

A. Color

B. Phase

C. Odor

D. Boiling point

E. Reactivity with oxygen

10. Which substance cannot be decomposed
chemically

A. Ammonia

B. Tellurium

C. Methane

D. Water

E. Lunch
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11. The study of matter is called
A. Chemistry

B. Biology

C. Geology

D. Physics

E. Psychology

1. Which gas under a high temperature and a
low pressure behaves most like an ideal gas?
A. He

B. 02

C. NH3

D. CO2

E. Ne

2. Which sample demonstrates particles
arranged in a regular geometric pattern?
A. CO2(9)

B. CO2(s)

C. CO2(l)

D. CO2(aq)

E. None of the above

3. At which temperature does a water sample
have the highest average kinetic energy?

A. 0 degrees Celsius

B. 100 degrees Celsius

C.0K

D. 100 K

E. 273 K

4. A liquid will boil when

A. its freezing point is equal to its melting
point

B. a salt has been added to the liquid

C. its vapor pressure is equal to the melting
point

D. it is heated to a temperature that is below
the boiling point

E. its vapor pressure is equal to the
surrounding pressure
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5. Which gas is expected to have the highest
rate of effusion?

A. O2

B. F2

C. H20

D. He

E. CH2

6. Which phase change is described
correctly?

A. Solid to gas is called deposition.

B. Gas to solid is called sublimation

C. Liquid to solid is called freezing

D. Solid to liquid is called vaporization
E. Liquid to gas is called condensation.

7. A solid, liquid, and gas can exist together at
the

A. sublimation point
B. triple point

C. boiling point

D. freezing point

E. melting point

8. A mixture of gases exists in a sealed
container with the following percentages:
helium 40%, neon 50%, and argon 10%.If the
total pressure of the gases is 1100 torr, then
which of the following is true about these
gases?

A. Volume and temperature have an inversely
proportional relationship.

B. Volume and pressure have a direct
relationship

C. The partial pressure of the neon gas is 550
torr.

D. The partial pressure of the argon gas is
100 torr.

E. The partial pressures of the gases cannot
be calculated with the given information.
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9. Which of the following gases is expected to
have the lowest density at STP?

A. SO
B. CO2
C.Clz
D. Xe
E. Ar

10. An ideal gas at STP occupies 22.4 liters. If
the pressure on the gas is increased to 1000
torr and the temperature of the gas is reduced
to 250 K, what can be said about the gas?

A. The number of moles of the gas has
changed.

B. The volume of the gas has increased.

C. The volume of the gas has decreased.

D. The pressure and the temperature have an
inversely proportional relationship.

E. None of the above.

11. Which is inconsistent with the Kinetic
Molecular Theory?

A. Gas molecules have forces of attraction for
each other.

B. Gas molecules move in a random, straight-
line motion.

C. Gas molecules have a negligible volume
compared to the volume they occupy.

D. Collisions between gas molecules lead to a
transfer of energy that is conserved.

E. All of the above statements are correct.

Atomic structure

1. Which of the following isotopes has the
greatest number of neutrons?

A. 35-Cl

B. 31-P

C. 40-Ar

D. 41-Ca

E. 14-C
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2. An atom has eight electrons in a 3d
subshell. How many orbitals in this subshell
have an unpaired electron?

Al

moow
GINFREN

. Which principal energy level has exactly
ur subshells?

o w

mooOm>

1
2
3
4
5

4. An atom in the ground state has seven
valence electrons. Which electron
configuration could represent the valence
electron configuration of this atom in the
ground state?

A. 3s13p°

B. 3s63p!

C. 3s13p“*3d?

D. 3s33p*3d*

E. 3s23p°

5. How many valence electrons are in an
atom with the configuration
1s22522p63s23p27?

A.6

moow
N w A o

6. Which electron configuration demonstrates
an atom in the excited state?

A. 1s?2s!

B. 1s22s%2p*

C. 1s22s?

D. 1s22s22p®3s?

E. 1s%2s23s1
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7. Which pair of symbols below show different
iIsotopes of the same element?

A. 3918A and *°19R

B. 8927X and 5928Y

C. 126L and 146L

D. 3717X and 3717X

E. 32E and 31G

8. Which of the following is not a conclusion
Rutherford made from his experiment with
alpha particles being shot at a thin sheet of
gold foil?

A. An atom has a very small, compact
nucleus.

B. An atom is mainly empty space.

C. An atom’s mass is concentrated in the
nucleus.

D. An atom has a very dense nucleus.

E. An atom has a negatively charged nucleus.

9. Which atom is not paired with its correction
and ionic charge?

A.Rb/Rb1-

B. Mg / Mg2+

C.F/F1-

D. Li/ Lil+

E. Br/Brl-

10. Which of the following statements is false
regarding sub-atomic particles?

A. The proton has a positive one charge.

B. The neutron has no charge.

C. The electrons are found in regions of the
atom called orbitals.

D. The electrons have a greater mass than
the protons.

E. Protons and neutrons are the nucleons of
the atom.
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11. Which is inconsistent with the concept of
an isotope?

A. Same atomic number

B. Different number of neutrons

C. Same mass number

D. Same name of the element

E. Same number of protons

12. A mysterious element has the following
relative abundances:

X-34 15% X-35 20% X-36 65%

Which of the following is true?

A. The atomic mass of this element is closer
to 34.1.

B. The atomic mass of this element is closer
to 34.9.

C. The atomic mass of this element cannot be
determined without knowing exactly what X is.
D. A mass spectrophotometer would not be
helpful in determining the percentages of the
isotopes.

E. The atomic mass of this element is
approximately 35.5.

13. Which of the following ions will be the
smallest in the isoelectronic series?

A. 0%

B. F1-

C. Ne

D. Nal*

E. Mg?*

14. What is the correct set of quantum
numbers for the eighth electron that fills the
orbitals in an atom of oxygen?

An=21=1m=-1 ms=-1/2
B.n=2,1=1, m=+1 ms=-1/2
C.n=2,1=1, m=+1, ms=+1/2
D.n=2,1=0,ml=-1, ms =+1/2
E.n=1,1=1, m=+1, ms=-1/2
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15. Which of the following is not true about the
effective nuclear charge felt by the valance
electrons of the following atoms?

A. Zeff for the valence electrons of Mg is 2+.

B. Zeff for the valence electrons of Na is 2+.
C. Zeff for the valence electrons of Be is 2+.
D. Zeff for the valence electrons of Ne is 8+.

E. Zeff for the valence electrons of Li is 1+.

1. The modern periodic table is arranged
based upon atomic

. isotopes

. humber

. density

. radius

. mass

moOm>

I\)

. In period 3 of the periodic table the atom
Wlth the largest atomic radius is located in
group

Al

B.3

C.13

D.17

E. 18

3. The elements that display the greatest
nonmetallic character are located toward
which corner of the periodic table?

A. Upper left

B. Dead center

C. Lower right

D. Lower left

E. Upper right
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4. Which two elements will display the most
similar chemical properties?

A. Aluminum and calcium

B. Nickel and phosphorus

C. Chlorine and sulfur

D. Carbon and sulfur

E. Lithium and potassium

5. Assuming the ground state, all of the
elements located in group 13 of the periodic
table will have the same number of

. huclear particles

. occupied principal energy levels

. electrons

. valence electrons

. heutrons

moow>

6. Which group contains elements in the solid,
liquid, and gas phases at 298 K and 1 atm?
Al

B.2

C. 16

D. 17

E. 18

7. An element that has a high first ionization
energy and is chemically inactive would most
likely be

A. a noble gas

B. a transition element

C. an alkali metal

D. a halogen

E. an alkaline earth metal

8. Which salt solution is most likely to be
colored?

A. KCIOs (aq)

B. KNOs (aq)

C. K2CrOa4 (aq)

D. K2S0a4 (aq)

E. KCl (aq)
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9. As the elements of period 2 are considered
from left to right, there is generally a decrease
in

. ionization energy

. electronegativity

. metallic character

. honmetallic character

. hone of the above

mooOmX>

10. Which element is a liquid at room
temperature?

A. K

B. Hg

C. 12

D. Mg

E. Kr

11. At STP, which element is most expected
to exist as a monatomic gas?

A. Calcium

B. Hydrogen

C. Nitrogen

D. Neon

E. Bromine

12. Nonmetals are poor conductors of heat
and they also tend to

A. be brittle

B. conduct an electrical current

C. have a shiny luster

D. be malleable

E. lose electrons
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13. Which statement does not explain why
elements in a group are placed together?
A. They tend to have the same number of
valence electrons.

B. They tend to have a similar oxidation
number.

C. They tend to have the same
electronegativity.

D. They tend to have the same chemical
reactivity.

E. They tend to have the same charge when
they form ions

Chemical bonds

1. Which substance has a polar covalent bond
between its atoms

A. KaN

B. CasN2z

C. NaCl

D. F2

E. NHs

2. Which kinds of bonding can be found in a
sample of H20(1)?

A. Hydrogen bonds only

B. Nonpolar covalent bonds only

C. lonic and nonpolar hydrogen bonds

D. Both polar covalent and hydrogen bonds
E. Metallic and ionic bonds

3. When an ionic compound is dissolved in
water, the ions in solution can best be
described as

A. hydrated molecules only

B. dehydrated ions and molecules

C. both hydrated molecules and hydrated ions
D. neither hydrated ions nor hydrated
molecules

E. hydrated ions only
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4. Which substance represents a molecule
that can combine with a proton (H*)?

A. NH3
B. Na'*
C. HCI
D. H3O*
E.H

5. Which compound contains no ionic
character?

A. NHA4CI

B. CaO

C. K20

D. Li20

E. CO

6. The forces of attraction that exist between
nonpolar molecules are called

A. Van der Waals / dispersion forces

B. ionic bonds

C. covalent bonds

D. electrovalent bonds

E. metallic bonds

7. Which substance is a network solid?
A. Li20
B. SiO2
C. H20
D. CO2
E. NaCl

8. Which molecule is a polar molecule?

A. N2
B. H20
C.CH4
D. CO2
E. KCI

e 2aT ) (S pg S Jiad (Al Balall & L 4
¢ (H ) ossn

NHsz

Nal* .«

HCl .z

HsO* ..

H .

i) dba i Ao s sing oS0 615

NH4Cl
CaO .«
K20 .z
LiO .2
CO .
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s S Ada )

40 dday ) s
¢ 4l dda A Bala 6 7
LiO .
SiO2 .«
H20 .z
CO2 .
NaCl ..

Qudké T8 I NI gsi .8

Nz .
H20O .«
CHs .z
CO2 .2
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9. Which is the chemical formula for iron(lII)
sulfate?

A. Fe2S04

B. Fe3S0O4

C. Fe(S04)3

D. Fe2(S04)3

E. Fe2S3

10. In which of the following compounds are
hydrogen bonds between molecules the
strongest?

A. HF

B. HCI

C. HBr

D. HI

E. Hat

11. When a salt dissolves in water, the water
molecules are attracted by ions in solution.
This attraction is called

A. atom-atom

B. molecule-molecule

C. molecule-ion

D. ion-ion

E. atom-ion

12. Which element is expected to have a
“sea” of electrons?

A. Hydrogen
B. Nitrogen
C. Cobalt

D. Chlorine
E. Oceanium

13. In which of the following liquids are the
Van der Waals forces of attraction between
the molecules weakest?

A. Xe
B. Kr
C. Ar
D. Ne

E(I11) ) S Aibesl Al a L 9

Fe:SOs
Fe3sS0Os4 .«
Fe (SO4)3 .z
Fe2(S04)s .2
FexSs .

L 9] Jag) 501 19S5 AN S 5al) (e 51 (210
€0 98 il ) O

HF
HCI .«
HBr .z

HI .2
HAt .
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E. He

14. Which molecule has both nonpolar
intramolecular and nonpolar intermolecular
bonds?

A. CCl4

B. CO

C. HF

D. HCI

E.F2

15. The name of the compound MgBr2 is

manganese bromite
manganese bromide
. magnesium bromite
. magnesium bromide
magnesium dibromide

moow>

16. The anion S? is called

A. sulfide

B. sulfite

C. sulphorus
D. sulfuron
E. sulfate

17. The compound PF5 is called
A. monophoro fluoride

B. phosphorus penta fluoride

C. penta phosphoro fluoride

D. phosphorus tetrafluoride

E. potassium penta fluoride

18. Element X forms the compounds XCI3
and X203. Element X would most likely
belong to the group called

A. alkali metals

B. alkaline earth metals

C. group 13

D. halogens

E. noble gases

Jala dpladl) @ ol gl (e S Agal 555 ) 14
Al S il jal) Gm dal g9 iy )

CCls .|
CO .«
HF .z
HCl .»

Fo .

$ MgBr2 oS aul 15
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Ososlem 2

S
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19. When oxygen reacts with an alkali metal
the general formula of the compound will be

A. MO2
B. M20
C. M203
D. M302
E. MO

20. How many sigma and pi bonds are found
in the following molecule?
H—C=C—CH2—CH2—CH=CH2

A. There are 3 pi bonds and 13 sigma bonds.
B. There are 12 sigma bonds and 5 pi bonds.
C. There are 12 sigma bonds and 2 pi bonds.

D. There are 2 pi bonds and 4 sigma bonds.
E. There are 8 sigma bonds and 2 pi bonds.

Chemical calculations

1. What is the mass of 3.0 x 1023 atoms of
neon gas?

A. 0.50 grams

B. 1.0 grams

C. 5.0 grams

D. 40.0 grams

E. 10.0 grams

2. A compound has a composition of 40%
sulfur and 60% oxygen by mass. What is the
empirical formula of this compound?

A. SO

B. S203

C. S207

D. SO3

E. SO2

dapal) b (5 918 Sl pa (S gY) Joliy Ladic 19

G198 S jall Aalal)
MOz .|
M20 .«
M20s3 .z
MzO2 .2
MO .

sl A Bagasall gl 5 Laage Jaal g )1l 2 o< 20
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H—C=C—CH2—CH2—CH=CH2
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bbb sl oy ) 12 s o
hbls) 2 sleapn daily ) 12 la ~
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A2 050
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3. What is the total number of atoms
represented in one molecule of (CH3)2NH?

moowp
= = © 00 01
N O

4. A hydrocarbon has the empirical formula
CH3. A probable molecular formula for this
compound could be

. C3H3

. C2H6

. C3H8

. C4H8

C5H10

moow>

o

The chemical symbol Ar could stand for

. one mole of argon

. one atom of argon

. both a mole or an atom of argon

. heither a mole or an atom of argon
. one molecule of argon

moOm>

6. Which salt has a solubility that is different
from the other four?

A. AgCl

B. PbBr2

C. Ca3(P0O4)2

D. Na2CO3

E. Al(OH)3

7. A solution of a salt and 100 grams of water
that can still dissolve more solute at a given
temperature is classified as

A. unsaturated

B. supersaturated

C. saturated

D. dilute

a0y 555 o Aliaad) Gl Jeay) axdl 54 L 3
¢ (CH3) 2NH

5 .

8 .«

9 ¢z

10 .-

12 .
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E. concentrated

8. The net ionic equation for the reaction
between CaCl2 and Na2CO3 to form calcium
carbonate and sodium chloride would include
all of the following except:

A. Caz2+

B. CO32-

C. 2Nal+

D. CaCO3

E. All of the substances above would be in the
net ionic equation.

9. Which solution listed below is going to have
the highest boiling point?

A. 1.5 m NaCl

B. 1.5 m AgCl

C. 2.0 m C6H1206
D. 2.0 m CaCl2

E. 1.0 m Al2(S04)3

10. Which equation is correctly balanced?

A. Na + CI2 — 2NaCl

B. CH4 + 302 —» CO2 + H20

C. 2Kl + Pb(NO3)2 — 2KNO3 + Pbl2
D. H2SO4 + KOH — K2S04 + H20
E. C6H1206 + 602 — 6CO2 + H20

11. 110 grams of KF are dissolved in water to
make 850 ml of solution. What is the molarity
of the solution?

A.0.129 M

B. 0.620 M

C. 0.002 M

D. 0.068 M

E.2.23 M

3 CaCl, ¢ Jolinll 48 pall 4 oY) Aalaal) Jais 8
poigall 1) glS g a grudlsll Sl S Ji$431 NaCOs

-s Ly & La JS

Caz* |

CO3%* .«

2Nal* .z

CaCO® .»

i ¥ Aalaal) 8 ()5S oDlel 5 oS0l 3 sl paes o

Adlal

Aaki Jof Al (0 s olal Hgsdal) Jolaa) 2 e .9
e

1.5mNaCl .|

1.5m AgCl .«

2.0 m CeH1206 .z

20mCaCl2 .2

1.0 m Alz(SO4)3 .o

Srmama JLy 45 )) gia Aalaa 41,10

Na + Cl — 2NaCl

CHs4 + 302 — CO2 + H20 .
2KI1 + Pb(NO3)2 — 2KNOs + Pbl2
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12. Given one mole of CH4(g) as STP. Which
statements are true?

I. There are 6.02 x 102 molecules present.
[I. The sample will occupy 22.4 1.
[ll. The sample will weigh 16 g.

A. 1 only.

B. Il only.

C. land Il only.
D. Il and 11l only.
E. I, Il, and Ill.

Thermochemistry

1. Two systems at different temperatures
come in contact. The heat will flow from the
system at

A. 30°C to a system at 317 K
B. 40°C to a system at 323 K
C. 50°C to a system at 303 K
D. 60°C to a system at 358 K
E. 70°C to a system at 370 K

2. How many joules of heat are released by a
150-gram sample of water that that cools from
25°C to 5°C? (c for H20 is 4.18 J/gK)

A. 78,375 joules
B. 83.6 joules
C. 720 joules
D. 627 joules
E. 12,540 joules

3. Calculate the number of joules required to
completely evaporate 18 grams of water at
98°C. (Hv = 2259 J/g and ¢ = 4.18 J/gK)

A. 40,812 joules

B. 40,512 joules

C. 150 joules

D. 40,662 joules

@ L STPe CHy(g) On s dsa ) B 12
fdaaa @l jlal)

335350 102 x 6,02 Dl s llia |

A 22,4 Al Jis3
2loe 16 o anall I
lonly. .|
Ilonly. .«
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[, 1,and lll. .

-
-
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(c for H20 is 4.18 J/gK) %4 sia 4

78,375 joules
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83.6 joules .«
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6.12 x 106 joules
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E. 6.12 x 106 joules

4. Which process below has been described
correctly for a temperature above 274K?
A. H20(I) — H20(s) is exothermic and
spontaneous.

B. H20(l) — H20(s) is endothermic and
spontaneous.

C. H20(g) — H20(l) is endothermic and
spontaneous.

D. H20(s) — H20(l) is endothermic and
spontaneous.

E. H20(s) — H20(l) is exothermic and
spontaneous.

5. Based on Gibbs Free Energy equation AG
=AH-TAS, a process will occur spontaneously
when

A. AG is positive and AS is positive

B. AH is positive and AT is negative

C. AH is negative and AS is positive

D. AH is negative and AS is negative

E. AG is positive and AS is negative

6. The overall reaction: A + B + 1.5C —D has
three individual reactions that take place,
Step1: A+2B—>E

Step2: F—->B+C

Step 3: ?

What is the reaction that takes place in Step
3?

A.D+F—->C+E

B.E+52C —->D+F

C.D+32C—>A+E

DB+C—>F+E

E.A+B+15C—-D

To ) e ISy haa g i Al olidf Aaleall 2 L 4
K274 00 15,0 a
(Sl 3l all s s H20 (1) - H20 (s) )
(ali g8yl all yale 8 H20 (1) —» H20 (s) .«
(Halis 3 ) all pale 0 H20 (g) — H20 ()
(Sali g5y all yale 4 H20 () — H20 (1) .»

(Sl alla g 8 H20 (s) —» H20 (1) .

bal) ABlall (upa Alslaa ) 1aliiud 5
Laxie. Lplili oo dleal) ol « AG =AH-TAS,

a0 AS s e AG

<l AT 5 IL[FAH .
e AS 5 <l AH
s AS 5 b AH
AL AS s AG

LMl A+ B+ 1.5C — D sl el .6
caal Al 43 b CNle i

A+ 2B — E 135kl

E > B+ C:2s5ball

25C — D :3oshal

93 b shadll B Guany (1) Jeldl) ga L
D+F—>C+E
E+52C >D+F .«
D+3/2C >A+E ¢
B+CH>F+E .
A+B+15C—>D .
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7. Calculate the heat for the overall reaction:
Mg(s) + 1/202 — MgO(s) given the heats of
reaction below:

Mg(s) + 2HCl(aq) — MgCl2(aq) + H2(g)

AH =-143 kJ

MgO(s) + 2HCI(aq) — MgCl2(aq) + H20(qg)
AH =-216 kJ

H2(g) + 1 /202 — H20(!)

AH =-285 kJ

. -644 kJ
.-212 kJ
. +644 kJ
.-74 kJ
.+74 kJ

moow>

1. Given the reaction: Zn(s) + 2HCl(aq) —
ZnCl2(aq) + H2(9g)

Why is the reaction slower when a single
piece of zinc is used than when powdered
zinc of the same mass is used?

A. The powdered zinc is more concentrated.
B. The single piece of zinc is more reactive.
C. The powdered zinc requires less activation
energy

D. The powdered zinc generates more heat
energy.

E. The powdered zinc has a greater surface
area.

2. Which takes place when a catalyst is added
to a reaction at equilibrium?

A. The point of equilibrium is shifted to the
right.

B. The point of equilibrium is shifted to the left.
C. The forward and reverse reactions rates
are increased unequally.

D. The forward and reverse reactions rates
are increased equally.

E. The value of AH has the same magnitude
but a different sign.

LS Je Ul 3 ) ad) qual |7
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212 kJ .«
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3. As the frequency and the number of
effective collisions between reacting particles
increases, the rate of the reaction

. increases

. decreases

. remains the same

. approaches zero

. hone of the above

mooOmoX>

4. Which factors are equal in a reversible
chemical reaction that has reached
equilibrium?

A. The number of moles of the reactants and
products.

B. The potential energies of the reactants and
products.

C. The activation energies of the forward and
reverse reactions.

D. The rates of reaction for the forward and
reverse reactions.

E. The concentrations of the reactants and
products.

5. A catalyst is added to a system at
equilibrium. The concentration of the
reactants will then

A. decrease

B. increase

C. remain the same

D. approach zero

E. none of the above

6. Given the following reaction that has
reached equilibrium: NaCl(s)«——NaCl(aq).
For the phase equilibrium to exist, the
NaCl(ag) must be a solution that is

A. concentrated

B. saturated

C. dilute

D. heated

E. unsaturated
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7. In an effort to speed up a reaction between
a solid and a gas one would not:

A. make an effort to concentrate the reactants
as best as possible

B. add a catalyst

C. cool the reaction down

D. increase the pressure on the system

E. use a powdered solid instead of one big
lump of the same solid

8. Which reaction below is expected to go to
completion?

[. Zn + HCI

[I. HCI + NaOH

lll. Agl+(aq) + Cli-(aq)

A. Il only.

B. 1l only.

C. land Il only.

D. Il and Il only.

E. I, Il, and Ill.

9. Which salt listed in Appendix 4 of this book
has the greatest solubility in water under
eqgual conditions?

A. Lead iodide

B. Lead sulfate

C. Magnesium hydroxide

D. Silver chloride

E. The salts are all equally soluble.

1. A stronger base

A. is also a stronger acid

B. is also a stronger electrolyte

C. tastes sour

D. yields fewer OH1- ions in solution
E. is easier to neutralize

1o g lal) G Je Ul ag pui! A glaa 4.7
S da y Juail e Alelingl o gl 58 5 aga J3y
Ol Al o
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2. When HCI(aq) reacts with Zn(s) the
products formed are

A. water and a salt

B. an acid and a base

C. a salt and hydrogen gas
D. a nonmetal oxide

E. a metal oxide

3. A substance is added to a solution
containing two drops of phenolphthalein. The
solution then turns pink. Which substance
would produce this color change?

A. HCI

B. H2CO3

C. KOH

D. CH3CH20H

E. CH30OH

4. Litmus is red when the H1+ concentration
in the solution is

A.1x10-11 M

B.1x10-9M

C.1x10-7M

D.1x10-5M

E.1x10-14 M

5. A substance is dissolved in water and the
only positive ions in the solution are ions. This
substance is

A. KOH

B. NaH

C. H2S504

D. NH3

E. CH4

6. Which is true about a solution that is
acidic?

A. [H1+] equals zero.

B. [OH1-] equals [H1+].

C. [H1+] is less than [OH1-].

D. [H1+] is greater than [OH1-].

E. Kw =1 x 10-7.
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7. According to the Bronsted-Lowry theory, a
base can

A. donate a proton

B. yield H1+ ions

C. donate an electron pair

D. accept an electron pair

E. accept a proton

8. What volume of 0.200 M NaOH(aq) is
needed to neutralize 40.0 mL of a 0.100 M
HCl(aq)?

A. 100.0 mL

B. 80.0 mL

C.40.0 mL

D. 20.0 mL

E. 10.0 mL

9. As an acidic solution is titrated with drops of
base, the pH value of the solution will

A. increase

B. decrease

C. remain the same
D. approach zero

E. none of the above

10. Which pH value demonstrates a solution
with the greatest concentration of OH1- ions?

moowz
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11. The reaction:

Hl(aq) + LiOH(aq) —H20(l) + Lil(aq) is
classified as

A. a single replacement

B. a neutralization reaction

C. the process of hydrolysis

D. a synthesis reaction

E. an oxidation-reduction reaction
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12. How many times stronger is an acid with a
pH of 2 than an acid with a pH of 5?

A. A pH of 2 is three times as strong.

B. A pH of 2 is one thousand times as strong.
C. A pH of 2 is three times as weak.

D. A pH of 2 is one thousand times as weak.
E. A pH of 5 is three thousand times as
strong.

13. Which substance below is expected to be
the strongest electrolyte?

A. Chlorous acid

B. Water

C. Acetic acid

D. Hydrofluoric acid

E. Hypochlorous acid

14. Which of the following statements is true?
A. NaCl is a neutral salt.

B. KC2H302 is an acidic salt.

C. KOH is an acid.

D. HCI and KOH react to form hydrogen gas
and water.

E. NaBr is basic salt.

15. Which pairing is not a set of conjugates?
A. OH1- and H20

B. HC2H302 and C2H3021—

C. HCl and ClI1-

D. NH3 and NH41+

E. H2SO4 and SO42-

16. Which reaction below is incorrect based
upon the reactants given?

A. HF + LiOH — H20 + LiF

B. 2HCI + Zn — H20 + ZnCI2

C. S0O2 + H20 — H2S03

D. K20 + H20 — 2KOH

E. All of the above reactions are correct.
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17. Which compound below is not correctly
paired with its name?

A. KOH is potassium hydroxide.

B. H2SO3 is sulfurous acid.

C. Hl is hydroiodic acid.

D. HCIO2 is chloric acid

E. H3PO4 is phosphoric acid.

Oxidation reduction reaction

. The oxidation number for hydrogen in NaH

1

IS
A. 1+

B. 2+

C.0

D.1-

E. 2-

2. Of the compounds below, in which one
does chlorine have the highest oxidation
number?

A. HCI

B. KCIO3

C. HCIO2

D. KCIO4

E. CaCl2

3. In the reaction Al + Fe3+ —AI3+ + Fe, the
oxidizing agent is

A. Al

B. Fe

C. Al3+

D. Fe3+

E. none of the above

4. In the chemical cell reaction 2Cr + 3Ni2+ —
2Cr3+ + 3Ni, which species is reduced?

A.Cr

B. Ni2+

C. Cr3+

D. Ni

E. none of the above
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5. When Fe2+ is oxidized to Fe3+, the Fe2+
ion

A. loses 1 electron

B. loses 1 proton

C. gains 1 electron

D. gains 1 proton

E. gains 1 neutron

6. Which half reaction demonstrates
conservation of mass and conservation of
charge?

A.CI2 + e- —» CI+

B. Cl2 + 2e- — Cl1-

C.Cl12 - 2CI* + e-

D. CI2 + e- — 2CI1-

E. CI2 + 2e- — 2CI1-

7. When the equation Co + Ni?* —Co3" + Ni is
balanced, the sum of the coefficients is

moow»
PR, O0WwWwN
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8. What is the purpose of the salt bridge in an
electrochemical cell?

A. It allows ion migration.

B. It allows neutron migration.

C. It allows electron migration.

D. It prevents ion migration.

E. It prevents neutron migration.

9. Making reference to electronegativity
values, which substance is most easily
reduced?

A. Br2

B. Cl2

C.F

D. 2

E. Atz
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10. When nonspontaneous redox reactions
occur by use of an external current, the
process is called

A. neutralization

B. esterification

C. electrolysis

D. hydrolysis

E. voltaic ion

1. Which hydrocarbon will undergo a
substitution reaction with a halogen?
A. Pentyne

B. Ethene

C. Propyne

D. Butane

E. Propene

2. Which type of organic reaction is
represented by the equation C3H6 + H2 —
C3H8?

A. Addition

B. Substitution

C. Condensation

D. Polymerization

E. Dehydration synthesis

3. When the amine group of one amino acid
reacts with the carboxylic acid group of
another amino acid, the resulting functional
group formed is called

. an amine

. an amide

. an ester

. a plastic

. a polymer
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4. Which one of the following polymers is
synthetic?

A. Nucleic acids

B. Plastic

C. Proteins

D. Cellulose

E. Starch

5. Which two compounds are not isomers of
each other?

A. n-pentane and 2-methylbutane

B. CH3CH20OH and CH30OCH3

C. CH3COOH and CH3CH2COOH

D. CH3COCH3 and CH3CH2CHO

E. CH3CH2CH2Cl and CH3CHCICH3

6. A carbonyl group is present in all of these
functional groups except:

A. ketones
B. aldehydes
C. esters

D. amides

E. ethers

7. An organic compound has a molecular
formula of C3H4. Which compound below
belongs to the same class of hydrocarbons?
A. C2H6

B. C3H6

C. C4H8

D. C2H2

E. CH4

8. Which statement is false?

A. CH3CH2NH2 is ethanamine.

B. CH3CHBrCHBrCH3 is 2,3-dibromobutane.
C. CH3CH20OH is an ether.

D. Cyclopentane and 2-pentene have a
molecular formula of C5H10.

E. Alkenes and alkynes are unsaturated
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1. As a nucleus of a particular isotope
disintegrates, another nuclide is formed. This
change in the nucleus to form a new nuclide
is called

A. binding energy

B. transmutation

C. stability

D. generation

E. synthesis

2. Which element has no known stable
isotope?

A. Carbon

B. Silver

C. Radon

D. Phosphorus

E. Lead

3. In the artificial transmutation °sBe + X —
6Li + %He, the particle represented by the
letter X is a(n)

A. beta particle

B. positron

C. deuteron

D. proton

E. alpha particle

4. Which pair below would not be deflected or
attracted by the charged plates in an electric
field?

A. An alpha particle and a neutron

B. A beta particle and a positron

C. A quark and a deuteron

D. A proton and gamma radiation

E. Gamma radiation and a neutron
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5. After 62.0 hours, 1.0 gram remained
unchanged from a sample of 42K (half-life is
12.4 hours). What was the mass of b 42K in
the original sample?

A. 64 grams

B. 32 grams

C. 16 grams

D. 8 grams

E. 4 grams

6. The energy released by the detonation of
an atomic bomb is NOT related to

A. fission of the atom’s nucleus

B. fusion of the atom’s nucleus

C. a chain reaction

D. the release of many neutrons

E. the uncontrolled speed of many neutrons

7. The joining of many hydrogen nuclei in the
nuclear reaction that occurs in stars is called a
A. mass defect

B. sunburn

C. fusion reaction

D. fission reaction

E. helium reaction

8. Iodine-131 is an excellent radioisotope for
diagnosing health problems of the

A. kidneys

B. heart

C. lungs

D. thyroid

E. bone marrow
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9. In determining the age of an artifact, an
archaeologist is most likely to examine the
percentage of

A. carbon-14

B. phosphorus-31

C. hydrogen-3

D. chlorine-37

E. bromine-81

10. Which equation is an example of an
artificial transmutation?

A. 238U — 4He + 234Th

B. 27Al + 4He — 30P + 10 n

C. 14C — 14N + 0-1e

D. 226Ra — 4He + 222Rn

E. 99m43Tc — 9943Tc +y

11. When Li-7 is bombarded with a proton,
two alpha particles are released along with
energy. It turns out that the mass of the two
alpha particles actually weighs less than the
original products in the reaction. The mass
that was converted to energy is called the
A. Einstein conversion

B. mass defect

C. Theory of Relativity

D. natural transmutation

E. chain reaction

12. Radioactive emanations can be detected
by using

A. a person’s DNA

B. a block of lead

C. a Geiger Counter

D. an x-ray machine

E. graphite and heavy water
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13. One reason why certain isotopes have an
unstable nucleus is because the number of

A. protons outweigh the number of neutrons
B. electrons outweigh the nhumber of protons
C. neutrons outweigh the number of electrons
D. protons outweigh the number of electrons
E. neutrons outweigh the number of protons
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