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Part 1
Answer all 56 questions in this part. [65]

Directions (1-56): For each statement or question, select the word or expression that, of those given, best
completes the statement or answers the question. Record your answer on the separate answer sheet in accor-
dance with the directions on the front page of this booklet.

1 Solid A at 80°C is immersed in liquid B at 60°C. 6 Each stoppered flask below contains 2 liters of a
Which statement correctly describes the energy gas at STP.
changes between A and B?

(1) A releases heat and B absorbs heat.
(2) A absorbs heat and B releases heat.
(3) Both A and B absorb heat.
(4) Both A and B release heat.

2 Given the phase equilibrium at a pressure of
1 atmosphere:

H,O(s)==H,0(¢) Each gas sample has the same

What is the temperature of the equilibrium mix- g; ;ine;lssslty

ture? (3) number of molecules
(1) 273°C (3) 373°C (4) number of atoms

(2) 273K (4) 373K

7 Which electron configuration represents an

3 Which statement is an identifying characteristic atom in the excited state?

of a mixture? (1) 1822822p6382 (3) 1322322p6

(1) A mixture can consist of a single element. (2) 1822922;36331 (4) 1822822p5382

(2) A mixture can be separated by physical means.

(3) A mixture must have a definite composition
by weight.

(4) A mixture must be homogeneous.

8 Which electron-dot symbol represents an atom
of chlorine in the ground state?

(1) Cils (3) Cl-

4 Which phase change is endothermic?

(1) gas — solid (3) liquid — solid vl o e
(2) gas — liquid (4) liquid — gas (2) C.I (4) 'C.I *

5 What volume will a 300.-milliliter sample of a 9 What is the total number of electrons in an atom
gas at STP occupy when the pressure is doubled of an element with an atomic number of 18 and
at constant temperature? a mass number of 407
(1) 150. mL (3) 300. mL (1) 18 (3) 40
(2) 450. mL (4) 600. mL (2) 22 (4) 58
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10 After bombarding a gold foil sheet with alpha
particles, scientists concluded that atoms consist
mainly of
(1) electrons

(2) empty space

(3) protons
(4) neutrons

11 Which element has atoms in the ground state

with a sublevel that is only half filled?

(1) helium
(2) beryllium

(3) nitrogen
(4) neon

12 Which sublevel contains a total of 5 orbitals?
(1) s (3) d
2) p 4) f

131
1

53

decay, leaving a total of 1.5 grams of the original

13 In how many days will a 12-gram sample of

isotope?
(1) 8.0 (3) 20.
(2) 16 (4) 24

14 Electronegativity is a measure of an atom’s
ability to
(1) attract the electrons in the bond between
the atom and another atom
repel the electrons in the bond between the
atom and another atom
attract the protons of another atom
repel the protons of another atom

15 The molecular formula of a compound is repre-
sented by X;Y,. What is the empirical formula of
this compound?
(1) X,Y
(2) XY

(3) XY,
(4) XY,

16 Given the unbalanced equation:
__CaSO, + _AICl; - __AL(SO,), + _ CaCl,
What is the coefficient of Aly(SO,); when the

equation is completely balanced using the small-
est whole-number coefficients?

(11 (3) 3
(2) 2 (4) 4
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17 What is the total number of moles of sulfur
atoms in 1 mole of Fey(SO,),?

(1) 1 (3) 3
1

(2) 15 (4) 17

18 The elements Li and F combine to form an ionic
compound. The electron configurations in this
compound are the same as the electron configu-
rations of atoms in Group

(1)1
(2) 14

(3) 17
(4) 18

19 An element with an electronegativity of 0.9
bonds with an element with an electronegativity

of 3.1. Which phrase best describes the bond
between these elements?

(1) mostly ionic in character and formed
between two nonmetals

(2) mostly ionic in character and formed
between a metal and a nonmetal

(3) mostly covalent in character and formed
between two nonmetals

(4) mostly covalent in character and formed
between a metal and a nonmetal

20 The symmetrical structure of the CH, molecule
is due to the fact that the four single bonds
between carbon and hydrogen atoms are
directed toward the corners of a

(1) triangle
(2) tetrahedron

(3) square
(4) rectangle

21 As the elements in Group 15 are considered in
order of increasing atomic number, which
sequence in properties oceurs?

(1) nonmetal — metalloid — metal

(2) metalloid — metal = nonmetal

(3) metal = metalloid — nonmetal

(4) metal = nonmetal — metalloid

22 In which set do the elements exhibit the most
similar chemical properties?

(1) N,O,and F (3) Li, Na, and K
(2) Hg, Br, and Rn (4) Al Si, and P

[OVER]



23 Which reactant is most likely to have d electrons
involved in a chemical reaction?

(1) a halogen

(2) anoble gas

(3) a transition element
(4) an alkali metal

24 Elements in a given period of the Periodic Table
contain the same number of

(1) protons in the nucleus

(2) neutrons in the nucleus

(3) electrons in the outermost level
(4) occupied principal energy levels

95 The elements known as the alkaline earth metals
are found in Group
(1) 1
(2) 2

26 The properties of silicon are characteristic of
(1) a metal, only
(2) a nonmetal, only
(3) both a metal and a nonmetal
(4) neither a metal nor a nonmetal

27 Which substance has the greatest molecular

mass?
(1) HyO, (3) CF,
(2) NO (4) 1,

28 According to Reference Table D, which of the
following substances is least soluble in 100 grams
of water at 50°C?

(1) NaCl
(2) KClI

(3) NH,CI
(4) HCI

29 Which sample contains a total of 6.0 X 102

atoms?
(1) 23 g Na (3) 42 g Kr
(2) 24gC (4) 78 gK
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30 A 20.-milliliter sample of 0.60 M HCl is diluted
with water to a volume of 40. milliliters. What is
the new concentration of the solution?

(1) 0.15M (3) 0.30 M
(2) 0.60 M (4) 12M

31 Given the reaction:
4Al(s) + 304(g) = 2Al,04(s)

What is the minimum number of grams of oxy-
gen gas required to produce 1.00 mole of alu-
minum oxide?

(1) 32.0¢g
(2) 480 g

(3) 96.0 g
(4) 192 g

32 The minimum amount of energy required to
start a chemical reaction is called

(1) entropy
(2) enthalpy

(3) free energy

(4) activation energy

33 Beaker A contains a 1-gram piece of zinc and
beaker B contains 1 gram of powdered zinc. If
100 milliliters of 0.1 M HCI is added to each of
the beakers, how does the rate of reaction in
beaker A compare to the rate of reaction in

beaker B?

(1) The rate in A is greater due to the smaller
surface area of the zinc.

(2) The rate in A is greater due to the larger sur-
face area of the zinc.

(3) The rate in B is greater due to the smaller
surface area of the zinc.

(4) The rate in B is greater due to the larger sur-
face area of the zinc.

34 Based on Reference Table D, which amount of a
compound dissolved in 100 grams of water at the
stated temperature represents a system at equi—
librium?

(1) 20 g KClO at 80°C
(2) 40 ¢ KNO at 25°C

(3) 40 chl at 60°C

(4) 60 g NaNOy at 40°C



35 Given the reaction at equilibrium:

Ny(g) + 3Hy(g) = 2NH,(g) + 22 keal

Which stress would cause the equilibrium to
shift to the left?

(1)

increasing the temperature

(2) increasing the pressure
(3) adding Ny(g) to the system
(4) adding Hy(g) to the system

36 The potential energy diagram of a chemical
reaction is shown below.

.
>

Potential Energy

Reaction Coordinate

Which arrow represents the part of the reaction
most likely to be affected by the addition of a
catalyst?
(1) A
(2) B

(3) C
(4) D

37 Based on Reference Table L, which of the fol-
lowing acids is the strongest electrolyte?
(1) HyPO, (3) HCI
(2) HNO, (4) HF

38 Based on Reference Table.L, which substance is
amphoteric (amphiprotic)?
(1) HS™ (3) HBr
(2) Br- (4) H,S

39 Which type of reaction occurs when 50-milliliter
quantities of Ba(OH)y(aq) and H,SO4(aq) are
combined?
(1) hydrolysis

(2) ionization

(3) hydrogenation

(4) neutralization
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40 In an acid solution, the [H] ion is found to be
1% 102 mole per liter. What is the [OH ] ion in
moles per liter?
(1) 1x1072

( : (3) 1x 10712
2) 1x10”

(4) 1x 107

41 Which statement best describes the solution
produced when an Arrhenius acid is dissolved in
water?

(1) The only negative ion in solution is OH".

The only negative ion in solution is HCO,".
vy e . . . . +

The only positive ion in solution is H".

The only positive ion in solution is NH 4+.

(2)
(3)
(4)

42 In which reaction is water acting only as a
Bronsted-Lowry base?

(1) HySO4laq) + HyO(f) =
HSO, (aq) + H30+(aq)
(2) NH;(g) + HyO(£) = NH4+(aq) + OH (aq)
(3) CH5COO (aq) + HyO() =
CH;COOH(aq) + OH (aq)
(4) H,0(€) + H,0(€) = Hy0"(aq) + OH (aq)

43 Which of the following 0.1 M solutions has the
lowest pH?

(1) 0.1 M NaOH
(2) 0.1 M CH;0H

(3) 0.1 M NaCl
(4) 0.1 M HCl

44 The reaction 2H,0(€) — 2H,(g) + Oy(g) is
forced to occur by use of an externally applied
electric current. This procedure is called

(3) electrolysis
(4) hydrolysis

(1) neutralization
(2) esterification

45 Given the reaction:
35n4+(aq) + 2Cr(s) — 38n2+(aq) + 2Cr3+(aq)

Which half-reaction correctly represents the
reduction that occurs?

(1) Sn**(aq) + 26" — Sn**(aq)
(2) Sn2+(aq) - Sn4+(aq) + 2e”
(3) Cr(s) = Cr’*(aq) + 3¢~
(4) Cr’*(aq) + 3¢~ — Cr(s)
[OVER]



46 The oxidation number of nitrogen in N, is

(1) +1 (3) +3
2) 0 (4) -3

47 Which reaction is an organic reaction?

(1) C3Hg(g) + 504(g) — 3CO4(g) + 4H,0(g)
(2) 2H,(g) + O,(g) > 2H,O(g)

(3) 3Cu2+(aq) + 2Fe(s) = 3Cu(s) + 2Fe3+(aq)
(4) NaOH(aq) + HCl(aq) = NaCl(aq) + H,O(¢)

48 Given the reaction:
Zn(s) + 2HCl(aq) — ZnCly(aq) + Hy(g)
Which substance is oxidized?

(1) Zn(s) (3) Cl' (aq)
(2) HCl(aq) (4) H*(aq)

49 Which organic compound will dissolve in water
to produce a solution that will turn blue litmus

red?
f
1) oo
H H
T
(2) H—G-0—C—H
H H
T
(3) H—G—C—O—H
H
Ty
(4) H=C—C—C—H
H H

50 A redox reaction always demonstrates the con-
servation of

(1) mass, only

(2) charge, only

(3) both mass and charge
4)

(4) neither mass nor charge

51 In which organic reaction is sugar converted to
an alcohol and carbon dioxide?

(3) substitution
(4) fermentation

(1) esterification

(2) addition

52 Which three compounds belong to the same
homologous series?

(1) CH,, C,Hg, C5H,
2) C3H6’ C4H8’ CSHI()
(3) C4H10’ CSHIO’ C6H6
(4) C,H,, C;H,, C,Hy

53 Which formula represents a saturated com-

pound?
(1) C,Hy (3) C3Hg
(2) CyH, (4) C3Hg

Note that questions 54 through 56 have only
three choices.

54 Given the reaction: 2Na(s) + Cly(g) — 2NaCl(s)

As the reactants form products, the stability of
the chemical system will

(1) decrease
(2) increase
(3) remain the same

55 As the elements of Group 1 are considered in
order from top to bottom, the first ionization
energy of each successive element will

(1) decrease
(2) increase
(3) remain the same

56 Given the reaction at equilibrium:
4HC(g) + Oy(g) = 2Cly(g) + 2H,0(g)
If the pressure on the system is increased, the
concentration of Cly(g) will

(1) decrease
(2) increase
(3) remain the same

Chem.-June ’99



Part X1

This part consists of twelve groups, each containing five questions. Each group tests a major area of
the course. Choose seven of these twelve groups. Be sure that you answer all five questions in each group
chosen. Record the answers to these questions on the separate answer sheet in accordance with the direc-
tions on the front page of this booklet. [35]

Group 1 — Matter and Energy

If you choose this group, be sure to answer questions 57-61.

57 Which substance can be decomposed by a 61 The graph below represents the relationship
chemical change? between pressure and volume of a given mass of

(1) ammonia (3) magnesium a gas at constant temperature.

(2) aluminum (4) manganese

58 The heat required to change 1 gram of a solid at
its normal melting point to a liquid at the same
temperature is called the heat of

(1) vaporization (3) reaction
(2) fusion (4) formation

Volume (mL)

59 A real gas would behave most like an ideal gas
under conditions of

(1) low pressure and low temperature
(2) low pressure and high temperature
(3) high pressure and low temperature
(4) high pressure and high temperature The product of pressure and volume is constant.
According to the graph, what is the product in
atmemL?

Pressure (atm)

60 The volume of a sample of a gas at 273°C is
200. liters. If the volume is decreased to (1) 20. (3) 60.

100. liters at constant pressure, what will be the (2) 40. (4) 80.
new temperature of the gas?

(1) 0K (3) 273 K
(2) 100. K (4) 546 K

Chem.~June 99 [7] [OVER]



Group 2 — Atomic Structure

If you choose this group, be sure to answer
questions 62-66.

62 The mass of a calcium atom is due primarily to
the mass of its

(1) protons, only

(2) neutrons, only

(3) protons and neutrons

(4) protons and electrons

63 What is the maximum number of electrons that
can occupy the fourth principal energy level of

an atom?
(1) 6 (3) 18
(2) 8 (4) 32

64 Which element has no known stable isotope?

(1) Hg (3) Se
(2) Po (4) Zn

65 The characteristic spectral lines of elements are
caused when electrons in an excited atom move
from

(1) lower to higher energy levels, releasing
ener

(2) lower to higher energy levels, absorbing
ener

(3) higher to lower energy levels, releasing
ener

(4) higher to lower energy levels, absorbing
energy

66 What is the total number of protons contained in
the nucleus of a carbon-14 atom?
(1) 6 (3) 12
2) 8 (4) 14

Chem.~June ’99

Group 3 — Bonding

If you choose this group, be sure to answer
questions 67-71.

67 At 298 K, the vapor pressure of HyO is less than
the vapor pressure of CH;OH because HyO has

(1) larger molecules

(2) alarger molecular mass

(3) stronger ionic bonds

(4) stronger hydrogen bonds

68 The chemical formula CaCOj is an example of
an expression that is

(1) quantitative, only

(2) qualitative, only

(3) both quantitative and qualitative

(4) neither quantitative nor qualitative

69 When NaCl(s) is dissolved in HyO(€), the
sodium ion is attracted to the water molecule’s

(1) negative end, which is hydrogen

(2) negative end, which is oxygen

(3) positive end, which is hydrogen

(4) positive end, which is oxygen

70 Which electron-dot formula represents a sub-
stance that contains a nonpolar covalent bond?

(1) [NaT'BCIEI (3) HiCH:

(2) igliéli (4) 1O H
H

71 What is the correct formula for iron (II) sulfide?
(1) FeS (3) FeySy
(2) FeSO4 (4) Fey(SO,)4




Group 4 — Periodic Table

If you choose this group, be sure to answer
questions 72-76.

72 Which of the following groups in the Periodic
Table contain elements so highly reactive they
are never found in the free state?

(1) 1 and 2 (3) 2 and 15
(2) 1and 11 (4) 11 and 15

73 The presence of which ion usually produces a
colored solution?

(1) K*
2) F-

74 How does the size of a barium ion compare to
the size of a barium atom?

(1) The ion is smaller because it has fewer elec-
trons.

(2) The ion is smaller because it has more elec-
trons.

(3) The ion is larger because it has fewer elec-
trons.

(4) The ion is larger because it has more elec-
trons.

75 Which element is brittle in the solid phase and is
a poor conductor of heat and electricity?

(3) strontium

(4) copper

(1) calcium

(2) sulfur

76 Which halogen can only be prepared by the elec-
trolysis of its fused compounds?
(1> 12 (3) Br2
(2) Cl, (4) F,
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Group 5 — Mathematics of Chemistry

If you choose this group, be sure to answer
questions 77-81.

77 What is the mass of 1 mole of a gas that has a
density of 2.00 grams per liter at STP?

(1) 112 ¢ (3) 33.6 g
(2) 224 ¢ (4) 448 ¢

78 Dissolving 1 mole of KCl in 1,000 grams of H,O
affects

(1) the boiling point of the H,O, only

(2) the freezing point of the HyO, only

(3) both the boiling point and the freezing point
of the H,O

(4) neither the boiling point nor the freezing
point of the H,O

79 The heat of vaporization of a liquid is 320. calo-
ries per gram. What is the minimum number of
calories needed to change 40.0 grams of the
liquid to vapor at the boiling point?

(1) 8.00 (3) 3,280
(2) 320. (4) 12,800

80 A compound was analyzed and found to contain
75% carbon and 25% hydrogen by mass. What is
the compound’s empirical formula?

(1) CH (3) CH,
(2) CHy (4) CH,

81 Which gas diffuses most rapidly at STP?

(1) Ne (3) Cl,
(2) Ar (4) Fy

[OVER]



Group 6 — Kinetics and Equilibrium

If you choose this group, be sure to answer questions 82-86.

82 According to Reference Table G, which com-
pound is spontaneously formed even though the
reaction is endothermic?

(1) ICI(g)
(2) COy(g)

(3) H,0(0)
(4) ALO(s)

83 Given the reaction at equilibrium:
BaCrO,(s) = Ba2+(aq) + CrO42'(aq)

Which substance, when added to the mixture,

will cause an increase in the amount of
BaCrO(s)?

(1) KoCO;4
(2) CaCO,

(3) BaCl,
(4) CaCl,

84 At 1 atmosphere and 298 K, which saturated salt
solution is most concentrated? [Refer to
Reference Table M.]

(1) PbCO,
(2) PbCrO,

(3) AgBr
(4) AgCl

85 Given the reaction:
A B(s) = 2A+(aq) + Bz_(aq)

What is the solubility product constant expres-
sion (Ksp) for this reaction?

(1) 2[A*] [B*] (3) [ATP[B*]
(2) 2[A*] + [B¥] (4) [A*]% + [B*]

86 Which factors must be equal when a reversible
chemical process reaches equilibrium?

(1) mass of the reactants and mass of the prod-
ucts

(2) rate of the forward reaction and rate of the
reverse reaction

(3) concentration of the reactants and concen-
tration of the products

(4) activation energy of the forward reaction
and activation energy of the reverse reaction

Chem.-June 99



Group 7 — Acids and Bases

If you choose this group, be sure to answer questions 87-91.

87 The diagram below shows an apparatus used to 89 According to the Arrhenius theory, which list of
test the conductivity of various materials. compounds includes only bases?
(1) KOH, Ca(OH)z, and CH;0H
(2) KOH, NaOH, and LiOH
Bulb (3) LiOH, Ca(OH),, and C,H,(OH),
(4) NaOH, Ca(OH)Z, and CH,;COOH

Electrodes

90 Given the reaction:
Aqueous NH,(g) + HyO(€) = NH,*(aq) + OH (aq)
solution

Which is a conjugate acid-base pair?
(1) HZO(e) and NH4+(aq)

(2) HyO(£) and NH;(g)

(3) NH3( ) and OH (aq)

(4) NH;(g) and NH4+(aq)

Source of power

Which aqueous solution will cause the bulb to

light? 91 Given the reaction:

(1) CgH,504(aq) (3) CH;0H(aq) HC,H;0,4(aq) + KOH(aq) —

(2) CoH,504;(aq) (4) LiOH(aq) KC,H304(aq) + HyO(£)

The products of this reaction form a salt solution

88 If 50.0 milliliters of 3.0 M HNO; completely that is

neutralized 150.0 milliliters of KOH, what was (1) acidic and turns litmus blue

the molarity of the KOH solution? (2) acidic and turns litmus red

(1) L.OM (3) 3.0 M (3) basic and turns litmus blue

(2) 45 M (4) 6.0 M (4) basic and turns litmus red

Chem.-June *99 [ 1 1] [OVER]



Group 8 — Redox and Electrochemistry

If you choose this group, be sure to answer questions 92-96.

92 What is the E for the half-reaction
Cu® +e — Cu(s)?

(1) -0.52V
(2) -0.34V

(3) +0.34V
(4) +0.52V

93 Given the balanced reaction:
2Al(s) + 6H™(aq) — 2A1°*(aq) + 3H,(g)
What is the total number of moles of electrons
gained by H+(aq) when 2 moles of Al(s) is com-
pletely reacted?
(1) 6 (3) 3
1

2) 2 (4) 12

94 Given the redox reaction:

Mg(s) + CuSOy4(aq) — MgSO,(aq) + Cu(s)
Which species acts as the oxidizing agent?
(1) Cu(s) (3) Mg(s)

(2) Cu®*(aq) (4) Mg>*(aq)

95 In an electrolytic cell, the negative electrode is

called the

(1) anode, at which oxidation occurs
) anode, at which reduction occurs
) cathode, at which oxidation occurs
) cathode, at which reduction occurs

96 The diagram below represents an electro-
chemical cell.

What occurs when the switch is closed?

(1) Zn is reduced.
(2) Cu is oxidized.
(3) Electrons flow from Cu to Zn.
(4) Electrons flow from Zn to Cu.

Chem.~June 99



Group 9 — Organic Chemistry

If you choose this group, be sure to answer questions 97-101.

97 Which structural formula represents a primary

alcohol?

(1) H—C—C—

I—(i)-—I
7
I

I
(2) H—C—G—C—C—H

(3) H—G—G—C—

I—0O—

(4) H—

Ir—o0
I—O—I

98 Which materials are naturally occurring poly-

mers?

(1) nylon and cellulose
(2) nylon and polyethylene
(3) starch and cellulose
(4) starch and polyethylene

99 Which formula represents an isomer of the com-

pound propanoic acid, CH;CH,COOH?

(1) CH;CH,CH,OH

(2) CH;CH,CH,COOH
(3) CH,CH(OH)CH,OH
(4) CH;COOCH,

100 The compound 1,2-ethanediol is a

(1) monohydroxy alcohol
(2) dihydroxy alcohol

(3) primary alcohol
(4)

secondary alcohol

101 Which reaction best represents the complete

combustion of ethene?

(1) CyH, + HCl — CyHCI

(2) CyH, + Cly — CyH,Cl,

(3) CyH, + 30, = 2C0, + 2H,0
(4) C,H, + Hy0 — C,HOH

Chem.-June *99
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Group 10 — Applications of Chemical Principles

If you choose this group, be sure to answer questions 102-106.

102 During the contact process, the ores of which
kind of compounds are burned to produce SO4?

(1) bromides (3) phosphides
(2) carbides (4) sulfides

103 Given the equation for the overall reaction in a
lead-acid storage battery:

discharge

—

-

Pb(s) + PbO,(s) + 2H,;S0,(aq)
charge

2PbSO(s) + 2H,0(¢)

Which occurs during the charging of the bat-
tery?

(1) The concentration of HySO,4 decreases and
the number of moles of Pb(s) increases.
The concentration of HySO, decreases and
the number of moles of HyO(£) increases.
The concentration of H,SO, increases and
the number of moles of Pb(s) decreases.
The concentration of H,SO, increases and
the number of moles of H,O(£) decreases.

104 The corrosion of iron is an example of

(1) an oxidation-reduction reaction
(2) an addition reaction

(3) a substitution reaction

(4) a neutralization reaction

105 The separation of petroleum into components
based on their boiling points is accomplished by
(1) cracking
(2) melting
(3) fractional distillation
(4) addition polymerization

106 Petroleum is a complex mixture of many

(1) hydrocarbons
(2) aldehydes

(3) organic halides
(4) ketones

Chem.-June *99



Group 11 — Nuclear Chemistry

If you choose this group, be sure to answer questions 107-111.

107 The diagram below represents a nuclear reaction in which a neutron bombards a heavy nucleus.

\\\\ Neutron
]

25U %U
Uranium-236

Uranium-235

42
"s2Ba

Barium-142

\\.
Neutron
Smaller
fragments

—==@ Neutron

® Neutron

Which type of reaction does the diagram illustrate?

(1) fission
(2) fusion

(3) alpha decay
(4) beta decay

108 Within a nuclear reactor, the purpose of the
moderator is to

(1) absorb neutrons in the reactor core

(2) absorb neutrons in the outer containment
structure

(3) slow down neutrons in the reactor core

(4) slow down neutrons in the outer contain-
ment structure

109 The radioisotope I-131 is used to

(1) control nuclear reactors

(2) determine the age of fossils
(3) diagnose thyroid disorders
(4) trigger fusion reactors

110 In which list can all particles be accelerated by
an electric field?

(1) alpha particles, beta particles, and neutrons
(2) alpha particles, beta particles, and protons
(3) alpha particles, protons, and neutrons

(4) beta particles, protons, and neutrons

111 Given the nuclear reaction:
ZBe+X——)1§C+(l)n
What is the identity of particle X?

(1) alpha particle
(2) beta particle

(3) proton
(4) neutron
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Group 12 — Laboratory Activities

If you choose this group, be sure to answer questions 112-116.

112 Which set of laboratory equipment would most
likely be used with a crucible?

AL A

(1) (3)

@%

(2) (4)

113 A student calculated the percent by mass of
water in a sample of BaCly* 2H,0 to be 16.4%,
but the accepted value is 14.8%. What was the
student’s percent error?

14.8 1.6
16.4 14.8
(2) a8 © 100% (4) T6 x 100%

114 A student observed the following reaction:

AlCl;(aq) + 3NaOH(aq) —
Al(OH)4(s) + 3NaCl(aq)
After the products were filtered, which sub-
stance remained on the filter paper?
(1) NaCl (3) AlClL,
(2) NaOH (4) AI(OH)B

115 The table below shows the data collected by a
student as heat was applied at a constant rate to
a solid below its freezing point.

Time | Temperature | Time | Temperature
(min) (°C) (min) (°C)
20 18 44
2 24 20 47
4 28 22 51
6 32 24 54
8 32 26 54
10 32 28 54
12 35 30 54
14 38 32 58
16 41 34 62

What is the boiling point of this substance?

(1) 32°C (3) 62°C
(2) 54°C (4) 100°C

116 Which quantity expresses the sum of the given
masses to the correct number of significant

figures?
22.1
375.66 ¢
+ 5400132 ¢
(1) 5800 g (3) 57979 ¢
(2) 5798 g (4) 5797.892 g
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