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 1 What is the number of protons in an atom with 
the electron confi guration of 2�5?
(1) 5 (3) 3
(2) 2 (4) 7

 2 In the wave-mechanical model of an atom, an 
orbital is defi ned as
(1) a region of the most probable neutron 

location
(2) a region of the most probable electron 

location
(3) the straight-line path of a neutron
(4) the straight-line path of an electron

 3 In the ground state, which shell of a potassium 
atom has an electron with the greatest amount of 
energy?
(1) fi rst (3) third
(2) second (4) fourth

 4 Which phrase describes two atoms that contain 
the same number of protons but a different 
number of neutrons?
(1) ions of the same element
(2) isotopes of the same element
(3) a mixture of different elements
(4) nuclides of different elements

 5 All atoms of an element have the same
(1) mass number
(2) atomic mass
(3) number of neutrons
(4) number of protons

 6 Which Group 15 element is classifi ed as a metal?
(1) N (3) As
(2) P (4) Bi

 7 Compared to the number of electron shells and 
radius of an aluminum atom in the ground state, 
a boron atom in the ground state has
(1) fewer electron shells and a smaller radius
(2) fewer electron shells and a larger radius
(3) more electron shells and a smaller radius
(4) more electron shells and a larger radius

 8 Hydrogen sulfi de, H2S, is classifi ed as a
(1) compound with atoms in a fi xed proportion
(2) compound with atoms in a proportion that 

can vary
(3) mixture with atoms in a fi xed proportion
(4) mixture with atoms in a proportion that can 

vary

 9 A structural formula differs from a molecular 
formula in that a structural formula shows the
(1) arrangement of atoms
(2) number of atoms
(3) ratio of atoms
(4) types of atoms

 10 Which type of reaction occurs when a compound 
is separated into its elements?
(1) synthesis
(2) decomposition
(3) single replacement
(4) double replacement

 11 Which terms represent two categories of 
compounds?
(1) chemical and physical
(2) chemical and molecular
(3) ionic and physical
(4) ionic and molecular

Part A

Answer all questions in this part.

Directions (1–30): For each statement or question, record on your separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question. Some questions 
may require the use of the 2011 Edition Reference Tables for Physical Setting/Chemistry.
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 12 When an atom of hydrogen and an atom of 
chlorine combine to form a molecule of hydrogen 
chloride, a bond is
(1) formed as energy is absorbed
(2) formed as energy is released
(3) broken as energy is absorbed
(4) broken as energy is released

 13 All atoms of the element vanadium must have 
the same
(1) atomic number
(2) mass number
(3) number of neutrons plus electrons
(4) number of protons plus neutrons

 14 Which sample of matter can be separated into 
two different substances by physical means?
(1) liquid bromine
(2) gaseous propane
(3) solid sodium acetate
(4) aqueous magnesium sulfate

 15 Two liquids can be separated by distillation due 
to a difference in
(1) concentration (3) boiling point
(2) conductivity (4) heat of fusion

 16 Which unit can be used to express the 
concentration of a PbCl2(aq) solution?
(1) kelvins (3) pascals
(2) kilojoules per gram (4) parts per million

 17 Compared to the freezing point and boiling point 
of water at 1.0 atm, a 0.5 M aqueous solution of 
NaCl at 1.0 atm has
(1) a lower freezing point and a lower boiling 

point
(2) a lower freezing point and a higher boiling 

point 
(3) a higher freezing point and a lower boiling 

point
(4) a higher freezing point and a higher boiling 

point

 18 Which form of energy is converted to thermal 
energy when propane burns in air?
(1) chemical (3) mechanical
(2) electrical (4) nuclear

 19 According to the kinetic molecular theory, which 
statement explains why an ideal gas can be 
compressed to a smaller volume?
(1) The motion of the gas particles is circular and 

orderly.
(2) The force of attraction between the gas 

particles is strong.
(3) As the gas particles collide, the total energy 

of the system decreases.
(4) The gas particles are separated by great 

distances relative to their size.

 20 Under which conditions of temperature and 
pressure does a sample of propane behave least 
like an ideal gas?
(1) 250. K and 1.0 atm (3) 500. K and 1.0 atm
(2) 250. K and 5.0 atm (4) 500. K and 5.0 atm

 21 Compared to a 1.0-L sample of CO2(g) in a 
sealed, rigid container at STP, a 1.0-L sample of 
CH4(g) in a sealed, rigid container at STP has the 
same
(1) density
(2) molar mass
(3) chemical properties
(4) number of molecules

 22 A chemical reaction occurs when

(1) H2O(g) forms H2O(�)
(2) H2O(�) forms H2O(s)
(3) O2(�) forms O2(s)
(4) O2(g) forms O3(g)

 23 What is the purpose of adding a catalyst to a 
chemical reaction?
(1) to decrease the potential energy of the 

products
(2) to increase the potential energy of the 

reactants
(3) to convert solid reactants to liquid reactants
(4) to provide an alternate reaction pathway
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 24 Systems in nature tend to undergo changes 
toward
(1) lower energy and less disorder
(2) lower energy and greater disorder
(3) higher energy and less disorder
(4) higher energy and greater disorder

 25 Which reaction occurs at the anode in an 
electrochemical cell?
(1) neutralization (3) reduction
(2) oxidation (4) substitution

 26 As more NaCl(s) is dissolved in a dilute, 
unsaturated NaCl(aq) solution, the conductivity 
of the solution
(1) decreases as the ion concentration decreases
(2) decreases as the ion concentration increases
(3) increases as the ion concentration decreases
(4) increases as the ion concentration increases

 27 Which substance always forms when an Arrhenius 
acid reacts with an Arrhenius base?
(1) CO2 (3) CH3OH
(2) H2 (4) H2O

 28 Which symbol represents a nuclear emission 
with the greatest mass and the greatest ionizing 
power?
(1) � (3) ��

(2) �� (4) �

 29 One potential benefi t of nuclear fusion reactions is
(1) reactor meltdown
(2) uncontrolled chain reaction
(3) production of large amounts of energy
(4) production of radioactive waste materials

 30 Determining the age of a wooden beam from a 
sunken ship is an example of a benefi cial use of
(1) Lewis structures
(2) polyatomic ions
(3) radioactive nuclides
(4) homogeneous mixture
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Part B–1

Answer all questions in this part.

Directions (31–50): For each statement or question, record on your separate answer sheet the number of the 
word or expression that, of those given, best completes the statement or answers the question. Some questions 
may require the use of the 2011 Edition Reference Tables for Physical Setting/Chemistry.

 31 Given the bright-line spectra of four elements and the spectrum of a mixture formed from two of these 
elements:

Bright-Line Spectra

Element A

Element Q

Element E

Element G

Mixture of Two
Elements

400 450 500 550 600 650 700

Wavelength (nm)

  Which two elements are present in this mixture?
(1) A and Q  (3) G and Q
(2) A and E (4) G and E

 32 What is the approximate mass of an atom that has 10 electrons, 10 protons, and 9 neutrons?
(1) 10. u  (3) 20. u
(2) 19 u (4) 29 u

 33 Which electron confi guration represents the electrons of an atom in an excited state?
(1) 2-7-3 (3) 2-8-8-1
(2) 2-8-2 (4) 2-8-9-2
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 34 Given information about the naturally occurring 
isotopes of bromine:

Naturally Occurring Isotopes of Bromine

Isotope

Notation

Atomic

Mass

(u)

Natural

Abundance

(%)
Br-79 78.92 50.69
Br-81 80.92 49.31

  Which numerical setup can be used to determine 
the atomic mass of bromine?

(1) (78.92 u)(50.69) � (80.92 u)(49.31)
(2) (80.92 u)(50.69) � (78.92 u)(49.31)
(3) (78.92 u)(0.5069) � (80.92 u)(0.4931)
(4) (80.92 u)(0.5069) � (78.92 u)(0.4931)

 35 What is a chemical name of the compound CuS?
(1) copper(I) sulfi de (3) copper(II) sulfi de
(2) copper(I) sulfate (4) copper(II) sulfate

 36 Given the equation representing a reaction:

2H2(g) � 2NO(g) → N2(g) � 2H2O(g)

  What is the mass of N2(g) produced when
1.0 gram of H2(g) completely reacts with 15.0 
grams of NO(g) to produce 9.0 grams of H2O(g)?
(1) 7.0 g (3) 25.0 g
(2) 14.0 g (4) 28.0 g

 37 An atom of which element bonds with an atom of 
hydrogen to form the most polar bond?
(1) bromine (3) fl uorine
(2) chlorine (4) iodine

 38 Given the diagram representing a classifi cation 
of matter:

X

Matter

CaCO3(s)Fe(s)

Z

air NaCl(aq)

  Which types of matter are represented by X and 
Z in the diagram?
(1) X is mixture, and Z is substance.
(2) X is substance, and Z is mixture.
(3) X is element, and Z is compound.
(4) X is compound, and Z is element.

 39 Based on Table G, which sample, when added 
to 100. grams of water and thoroughly stirred, 
produces a heterogeneous mixture at 20.°C?
(1) 20. g of KCl (3) 80. g of KCl
(2) 20. g of KI (4) 80. g of KI

 40 How many milliliters of 1 M HCl(aq) must be 
diluted with water to make exactly 500 mL of 0.1 
M HCl(aq)?
(1) 10 mL (3) 100 mL
(2) 50 mL (4) 5000 mL
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 41 Which two particle diagrams represent two different phases of the same compound, only?

A

Key

= atom of one element
= atom of a different element

B C D

(1) A and B (3) B and C
(2) A and C (4) B and D

 42 A sample of KCl(s) is dissolved in water to form KCl(aq). When the water in the KCl(aq) is completely 
evaporated, KCl(s) remains. Which statement describes a property of the KCl(s) after the water evaporated?
(1) The KCl(s) becomes a molecular compound. (3) The melting point of the KCl(s) is unchanged.
(2) The molar mass of the KCl(s) decreases. (4) The KCl(s) conducts an electric current.

 43 Which statement describes ice and liquid water in a stoppered fl ask at 0°C at equilibrium?
(1) The rate of melting must equal the rate of freezing.
(2) The rate of freezing must be greater than the rate of melting.
(3) The mass of the ice must equal the mass of the liquid water.
(4) The mass of the ice must be greater than the mass of the liquid water.

 44 Given the equation representing a system at equilibrium in a sealed, rigid container:

N2(g) � O2(g) � 182.6 kJ ⇌ 2NO(g)

  When heat is added to the system, the concentration of N2(g) 
(1) decreases and the concentration of NO(g) decreases
(2) decreases and the concentration of NO(g) increases
(3) increases and the concentration of NO(g) increases
(4) increases and the concentration of NO(g) decreases
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 45 Given the potential energy diagram for a reaction:

Reaction Coordinate

P
o

te
n

ti
a
l 
E

n
e
rg

y 1

3 4

2

  Which numbered interval represents the 
activation energy of the reaction?
(1) 1 (3) 3
(2) 2 (4) 4

 46 Given the formula representing a compound:

CCH

H

C

H

C C

H H

H

H

H

H

H

CI

H

  What is a chemical name for the compound?
(1) 2-chloropentene (3) 4-chloropentene
(2) 2-chloropentane (4) 4-chloropentane

 47 Which formula represents a saturated organic 
compound?
(1) C2H2 (3) C3H4
(2) C2H4 (4) C3H8

 48 The compounds CH3CH2CH2OH and 
CH3OCH2CH3 have different
(1) numbers of carbon atoms per mole
(2) numbers of hydrogen atoms per mole
(3) functional groups
(4) molecular masses

 49 The diagram and ionic equation below represent 
an operating voltaic cell.

Salt
bridge

Mg(s) + Ni2+(aq)        Mg2+(aq) + Ni(s)

Mg(s) Ni(s)

Mg2+(aq) Ni2+(aq)

Wire Wire
V

Voltmeter

  Which phrase describes the direction of electron 
fl ow in this cell?

(1) from Ni(s) through the wire to Mg(s)
(2) from Mg(s) through the wire to Ni(s)
(3) from Ni2�(aq) ions through the salt bridge to 

Mg2�(aq) ions
(4) from Mg2�(aq) ions through the salt bridge 

to Ni2�(aq) ions

 50 Given the equation representing a reaction at 
equilibrium:

NH3(aq) � H2O(�) ⇌ NH4
�(aq) � OH�(aq)

  According to one acid-base theory, which pair are 
the H� donors?

(1) NH3(aq) and H2O(�)
(2) NH3(aq) and OH�(aq)
(3) NH4

�(aq) and H2O(�)
(4) NH4

�(aq) and OH�(aq)
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Part B–2

Answer all questions in this part.

Directions (51-65): Record your answers in the spaces provided in your answer booklet. Some questions may 
require the use of the 2011 Edition Reference Tables for Physical Setting/Chemistry.

51 Identify a metal from Table J that is less active than silver.   [1]

Base your answers to questions 52 through 54 on the information below and on your knowledge of chemistry.

Fluorine, chlorine, bromine, and iodine are located in Group 17 and are called halogens.

52 State, in terms of electrons, why these halogens have similar chemical properties.   [1]

53 Compare the radius of a chlorine atom to the radius of a Cl� ion.   [1]

54 In the space in your answer booklet, draw a Lewis electron-dot diagram for an atom of 
fl uorine in the ground state.   [1]

Base your answers to questions 55 through 57 on the information below and on your knowledge of chemistry.

A sample of helium gas in a sealed, rigid container is at 240. K and 120. kPa. The 
temperature is increased to 360. K.

55 State the number of signifi cant fi gures to which the given pressure is expressed.   [1]

56 Determine the pressure of the helium at 360. K.   [1]

57 Show a numerical setup for converting 120. kPa to atmospheres.   [1]
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Base your answers to questions 58 and 59 on the information below and on your knowledge of chemistry.

The table and graph below show information about fi ve aldehydes.

Names and Molar Masses
 of Selected Aldehydes

Name
Molar Mass

(g/mol)

methanal 30.0
ethanal 44.1

propanal 58.1
butanal 72.1
pentanal 86.1

400.

200.

Boiling Points at Standard Pressure

Versus Molar Mass of Some Aldehydes

Molar Mass (g/mol)
0

B
o

il
in

g
 P

o
in

t 
(K

)

220.

240.

260.

280.

300.

320.

340.

360.

380.

10. 20. 30. 40. 50. 60. 70. 80. 90. 100.

58 Based on the graph, determine the boiling point of butanal at standard pressure.   [1]

59 Determine the mass of 3.00 moles of propanal using the molar mass given in the 
table.   [1]
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Base your answers to questions 60 through 62 on the information below and on your knowledge of chemistry.

A 100.-mL sample of liquid water is heated in a fl ask to boiling at 1 atm. As the water 
boils, some liquid water changes phase to water vapor. The equation below represents this 
change.

H2O(�) � heat → H2O(g)

60 Describe the change in potential energy of the water molecules that vaporize during 
boiling.   [1]

61 Compare the entropy of the H2O(�) to the H2O(g) that is formed.   [1]

62 Determine the mass of liquid water that vaporizes if 7700 joules of energy is absorbed 
by the H2O(�) at 100.°C.   [1]

Base your answers to questions 63 through 65 on the information below and on your knowledge of chemistry.

Tritium, hydrogen-3, is a radioisotope. 

63 State the number of neutrons in an atom of tritium.   [1]

64 Complete the nuclear equation in your answer booklet for the decay of tritium by writing 
a notation for the missing nuclide.   [1]

65 Based on Table N, identify a nuclide that has the same decay mode as tritium, but has 
a longer half-life.   [1]
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Part C

Answer all questions in this part.

Directions (66-85): Record your answers in the spaces provided in your answer booklet. Some questions may 
require the use of the 2011 Edition Reference Tables for Physical Setting/Chemistry.

Base your answers to questions 66 through 69 on the information below and on your knowledge of chemistry.

Phosphorus combines with oxygen to form an oxide that reacts with water to 
produce phosphoric acid, which is an important industrial compound used to produce 
fertilizers. An unbalanced equation for the production of phosphoric acid is shown below.

P4O10(s) � H2O(�) → H3PO4(aq) � energy

66 Balance the equation in your answer booklet for the production of phosphoric acid,
using the smallest whole-number coeffi cients.   [1]

67 Write the empirical formula of the solid reactant in the equation.   [1]

68 Show a numerical setup for calculating the percent composition by mass of phosphorus 
in P4O10 (formula mass � 283.89 u).   [1]

69 Determine the oxidation state of phosphorus in the phosphoric acid.   [1]

Base your answers to questions 70 through 73 on the information below and on your knowledge of chemistry.

Calcium oxide, CaO, also known as lime, is an important industrial chemical. Lime can 
be obtained by the heating of limestone, which is mainly calcium carbonate, CaCO3. An 
equation representing the reaction for the production of lime is shown below.

CaCO3(s) � heat → CaO(s) � CO2(g)

70 State the solubility of limestone in water.   [1]

71 State evidence from the equation that the reaction to form lime is endothermic.   [1]

72 Identify the noble gas that has atoms in the ground state with the same electron 
confi guration as the calcium ion, in the ground state, in the CaCO3.  [1]

73 State the type of chemical bonding in a sample of CaO.   [1]
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Base your answers to questions 74 and 75 on the information below and on your knowledge of chemistry.

During a laboratory activity, a student places 20.0 mL of HCl(aq) of unknown 
concentration into a fl ask. The solution is titrated with 0.10 M KOH(aq) until the HCl(aq) 
is exactly neutralized. At the end of the titration, the volume of KOH(aq) added is 42.0 mL. 
During the laboratory activity appropriate safety equipment was used and safety procedures 
were followed.

74 Compare the number of moles of H�(aq) ions to the number of moles of OH�(aq) ions 
in the titration mixture when the HCl(aq) is exactly neutralized by the KOH(aq).   [1]

75 Determine the concentration of the HCl(aq) solution using the titration data.   [1]

Base your answers to questions 76 and 77 on the information below and on your knowledge of chemistry.

A scientifi c sampling instrument landed on a comet. Four of the organic compounds 
detected on the comet are methyl isocyanate, propanone, propanal, and ethanamide. The 
structural formula for methyl isocyanate is shown below:

OH

H

C N C

H

76 Identify the element in these four compounds that makes them organic compounds.   [1]

77 Write the names of the two organic compounds detected on the comet that are isomers 
of each other.   [1]
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Base your answers to questions 78 through 81 on the information below and on your knowledge of chemistry.

During a laboratory activity appropriate safety equipment is used and safety 
procedures are followed. A student tests samples of four different metals using 0.20 M
aqueous metal ion solutions of the same four metals. The student uses a 24-well plate as the 
reaction container for the different metal and solution combinations. 

Before placing a metal strip in each solution, the student cleans the surface of the 
metal strip with sandpaper. The 24-well plate diagram below shows the setup and results of 
the investigation. In each vertical column, the metal strips are all the same metal. For each 
horizontal row, all of the solutions contain the same type of metal ion.

Metal Strips

Mg(s)

Mg2+(aq)

Zn2+(aq)

Fe2+(aq)

Cu2+(aq)

S
o

lu
ti

o
n

s
 (0

.2
0 

M
)

Metal strip
with no change

Zn(s) Fe(s) Cu(s)

=

Metal strip
appears dark
in the solution

=

Key

24-Well Plate with Metal Strips and Aqueous Metal Ion Solutions

78 Using the results of the student’s investigation, state evidence that zinc metal is more 
active than copper metal.   [1]

79 Compare the number of electrons lost by the Mg(s) placed in the Zn2�(aq) solution to 
the number of electrons gained by the Zn2�(aq).   [1]

80 Write a balanced, half-reaction equation for the reduction of the copper ions.   [1]

81 State why the student was instructed to clean the surface of the metal strips with 
sandpaper before placing each strip into an aqueous metal ion solution.   [1]



Base your answers to questions 82 and 83 on the information below and on your knowledge of chemistry.

Tetrachloromethane, CCl4, was used as a dry cleaning solvent until it was banned for this 
use in the U.S. in 1970 due to its toxicity. This solvent was replaced in many dry cleaning 
processes by tetrachloroethene, C2Cl4. Another currently available alternative dry cleaning 
solvent is 1-bromopropane. The table below shows the boiling points of these solvents.

Boiling Points of Three Compounds at 1 atm

Name Boiling Point (°C)
tetrachloromethane 76.8
tetrachloroethene 121.3
1-bromopropane 71.1

82 Explain, in terms of intermolecular forces, why tetrachloroethene has a higher boiling 
point than tetrachloromethane.   [1]

83 Draw a structural formula for 1-bromopropane.   [1]

Base your answers to questions 84 and 85 on the information below and on your knowledge of chemistry.

When a neutron is absorbed by a uranium-235 nucleus, the nucleus can split. One
possible nuclear reaction is represented by the balanced equation below.

n U Sr Xe 4 n energy0
1

92
235

38
90

54
142

0
1� � � �→

In this reaction, the products have a mass that is 0.180 u less than the mass of the
reactants.

84 Compare the energy released per gram of reactant during this reaction to the energy 
released  per gram of reactant in a chemical reaction.   [1]

85 Determine the time required for an 8.00-mg sample of Sr-90 to decay until only 
2.00 mg of the sample remains unchanged.   [1]
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Physical Setting/Chemistry August '22 20 2 MC 1 1
Physical Setting/Chemistry August '22 21 4 MC 1 1
Physical Setting/Chemistry August '22 22 4 MC 1 1
Physical Setting/Chemistry August '22 23 4 MC 1 1
Physical Setting/Chemistry August '22 24 2 MC 1 1
Physical Setting/Chemistry August '22 25 2 MC 1 1
Physical Setting/Chemistry August '22 26 4 MC 1 1
Physical Setting/Chemistry August '22 27 4 MC 1 1
Physical Setting/Chemistry August '22 28 1 MC 1 1
Physical Setting/Chemistry August '22 29 3 MC 1 1
Physical Setting/Chemistry August '22 30 3 MC 1 1
Physical Setting/Chemistry August '22 31 1 MC 1 1
Physical Setting/Chemistry August '22 32 2 MC 1 1
Physical Setting/Chemistry August '22 33 1 MC 1 1
Physical Setting/Chemistry August '22 34 3 MC 1 1
Physical Setting/Chemistry August '22 35 3 MC 1 1
Physical Setting/Chemistry August '22 36 1 MC 1 1
Physical Setting/Chemistry August '22 37 3 MC 1 1
Physical Setting/Chemistry August '22 38 2 MC 1 1
Physical Setting/Chemistry August '22 39 3 MC 1 1
Physical Setting/Chemistry August '22 40 2 MC 1 1
Physical Setting/Chemistry August '22 41 4 MC 1 1
Physical Setting/Chemistry August '22 42 3 MC 1 1
Physical Setting/Chemistry August '22 43 1 MC 1 1
Physical Setting/Chemistry August '22 44 2 MC 1 1
Physical Setting/Chemistry August '22 45 1 MC 1 1
Physical Setting/Chemistry August '22 46 2 MC 1 1
Physical Setting/Chemistry August '22 47 4 MC 1 1
Physical Setting/Chemistry August '22 48 3 MC 1 1
Physical Setting/Chemistry August '22 49 2 MC 1 1
Physical Setting/Chemistry August '22 50 3 MC 1 1

The State Education Department / The University of the State of New York

Regents Examination in Physical Setting/Chemistry – August 2022
Scoring Key: Parts A and B-1 (Multiple-Choice Questions)
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Examination Date Question 
Number

Scoring 
Key

Question 
Type Credit Weight

Physical Setting/Chemistry August '22 51 - CR 1 1
Physical Setting/Chemistry August '22 52 - CR 1 1
Physical Setting/Chemistry August '22 53 - CR 1 1
Physical Setting/Chemistry August '22 54 - CR 1 1
Physical Setting/Chemistry August '22 55 - CR 1 1
Physical Setting/Chemistry August '22 56 - CR 1 1
Physical Setting/Chemistry August '22 57 - CR 1 1
Physical Setting/Chemistry August '22 58 - CR 1 1
Physical Setting/Chemistry August '22 59 - CR 1 1
Physical Setting/Chemistry August '22 60 - CR 1 1
Physical Setting/Chemistry August '22 61 - CR 1 1
Physical Setting/Chemistry August '22 62 - CR 1 1
Physical Setting/Chemistry August '22 63 - CR 1 1
Physical Setting/Chemistry August '22 64 - CR 1 1
Physical Setting/Chemistry August '22 65 - CR 1 1
Physical Setting/Chemistry August '22 66 - CR 1 1
Physical Setting/Chemistry August '22 67 - CR 1 1
Physical Setting/Chemistry August '22 68 - CR 1 1
Physical Setting/Chemistry August '22 69 - CR 1 1
Physical Setting/Chemistry August '22 70 - CR 1 1
Physical Setting/Chemistry August '22 71 - CR 1 1
Physical Setting/Chemistry August '22 72 - CR 1 1
Physical Setting/Chemistry August '22 73 - CR 1 1
Physical Setting/Chemistry August '22 74 - CR 1 1
Physical Setting/Chemistry August '22 75 - CR 1 1
Physical Setting/Chemistry August '22 76 - CR 1 1
Physical Setting/Chemistry August '22 77 - CR 1 1
Physical Setting/Chemistry August '22 78 - CR 1 1
Physical Setting/Chemistry August '22 79 - CR 1 1
Physical Setting/Chemistry August '22 80 - CR 1 1
Physical Setting/Chemistry August '22 81 - CR 1 1
Physical Setting/Chemistry August '22 82 - CR 1 1
Physical Setting/Chemistry August '22 83 - CR 1 1
Physical Setting/Chemistry August '22 84 - CR 1 1
Physical Setting/Chemistry August '22 85 - CR 1 1

Key
MC = Multiple-choice question

The chart for determining students' final examination scores for the August 2022 Regents
Examination in Physical Setting/Chemistry will be posted on the Department’s web site at
https://www.nysedregents.org/Chemistry/ on the day of the examination. Conversion charts provided
for the previous administrations of the Physical Setting/Chemistry examination must NOT be used to
determine students’ final scores for this administration.

Scoring Key: Parts B-2 and C (Constructed-Response Questions)

CR = Constructed-response question

P.S./Chemistry Scoring Key 2 of 2



FOR TEACHERS ONLY 
The University of the State of New York 

REGENTS HIGH SCHOOL EXAMINATION 

PHYSICAL SETTING/CHEMISTRY 
Wednesday, August 17, 2022 — 8:30 to 11:30 a.m., only 

RATING GUIDE
Directions to the Teacher: 

Refer to the directions on page 2 before rating student papers. 

Updated information regarding the rating of this examination may be posted on the  
New York State Education Department’s web site during the rating period. Check this  
web site at: http://www.nysed.gov/state-assessment/high-school-regents-examinations and 
select the link “Scoring Information” for any recently posted information regarding this  
examination. This site should be checked before the rating process for this examination begins 
and several times throughout the Regents Examination period.
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Directions to the Teacher 

Follow the procedures below for scoring student answer papers for the Regents Examination in 
Physical Setting/Chemistry. Additional information about scoring is provided in the publication 
Information Booklet for Scoring Regents Examinations in the Sciences. 

At least two science teachers must participate in the scoring of the Part B–2 and Part C open-ended 
questions on a student’s paper. Each of these teachers should be responsible for scoring a selected number 
of the open-ended questions on each answer paper. No one teacher is to score more than approximately 
one-half of the open-ended questions on a student’s answer paper. Teachers may not score their own  
students’ answer papers. 

Students’ responses must be scored strictly according to the Rating Guide. For open-ended questions, 
credit may be allowed for responses other than those given in the rating guide if the response is a scientifically 
accurate answer to the question and demonstrates adequate knowledge, as indicated by the examples in the 
rating guide. Do not attempt to correct the student’s work by making insertions or changes of any kind. On 
the student’s separate answer sheet, for each question, record the number of credits earned and the 
teacher’s assigned rater/scorer letter.  

Fractional credit is not allowed. Only whole-number credit may be given for a response. If the student 
gives more than one answer to a question, only the first answer should be rated. Units need not be given 
when the wording of the questions allows such omissions. 

For hand scoring, raters should enter the scores earned in the appropriate boxes printed  
on the separate answer sheet. Next, the rater should add these scores and enter the total in  
the box labeled “Total Raw Score.” Then the student’s raw score should be converted  
to a scale score by using the conversion chart that will be posted on the Department’s web site at: 
http://www.nysed.gov/state-assessment/high-school-regents-examinations on Wednesday, August 17, 2022.  
The student’s scale score should be entered in the box labeled “Scale Score” on the student’s answer sheet. 
The scale score is the student’s final examination score. 

Schools are not permitted to rescore any of the open-ended questions on this exam after each 
question has been rated once, regardless of the final exam score. Schools are required to ensure 
that the raw scores have been added correctly and that the resulting scale score has been  
determined accurately. 

Because scale scores corresponding to raw scores in the conversion chart may change from one  
administration to another, it is crucial that, for each administration, the conversion chart provided for that 
administration be used to determine the student’s final score. 
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Part B–2 

Allow a total of 15 credits for this part. The student must answer all questions in this part. 

51 [1] Allow 1 credit for Au or gold. 

52 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The halogen atoms all have seven valence electrons. 

Since atoms of these elements have the same number of outer shell electrons, they tend to have 
similar properties. 

same number of valence electrons 

All halogen atoms need one more electron to form a stable octet. 

53 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The chlorine atom is smaller than a chloride ion. 

The Cl� ion is larger. 

The atom is smaller. 

54 [1] Allow 1 credit. The positions of the electrons may vary. 

Examples of 1-credit responses: 

F

F
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55 [1] Allow 1 credit for 3 or three. 

56 [1] Allow 1 credit for 180. kPa or 180 kPa. 

57 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

 

 

 

 

58 [1] Allow 1 credit for any value from 340. K to 360. K, inclusive. 

59 [1] Allow 1 credit for 174 g or any value from 173.997 g to 174.3 g, inclusive. 

60 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The potential energy of the water molecules increases. 

The water vapor molecules have greater potential energy. 

The steam has more PE. 

61 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The entropy of the liquid is less than the entropy of the gas. 

H2O(�) has less entropy. 

The gas is more random. 

Steam is more disordered. 

62 [1] Allow 1 credit for 3.4 g or any value from 3.4 g to 3.41 g, inclusive.

x

120 kPa 100 kPa
1 atm

�

120. kPa
1 atm

101.3 kPa
�

120 kPa
101.3 kPa /atm

120
1

101(( ))
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63 [1] Allow 1 credit for 2 or two. 

64 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

3
2He 

He-3 

helium-3 

3He 

65 [1] Allow 1 credit for any nuclide on Table N that decays by �� emission and has a half-life longer than 
12.31 y. Acceptable responses include, but are not limited to: 

14C 

Cs-137 

90
38Sr 

technetium–99



Part C 

Allow a total of 20 credits for this part. The student must answer all questions in this part. 

66 [1] Allow 1 credit for P4O10(s) � 6 H2O(�) → 4 H3PO4(aq). 

Allow credit even if the coefficient “1” is written in front of P4O10(s). 

67 [1] Allow 1 credit for P2O5. The order of the elements may vary. 

68 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

 

 

 

 

Note: Do not allow credit if the fraction is not multiplied by 100. 

69 [1] Allow 1 credit for �5 or 5�.

4(30.97376 u)
283.89u

100�

123.90
283.89

100�

12 400
283.9

4 31 100
284

( )( )
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70 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

CaCO3 has very low solubility. 

Limestone is not soluble in water. 

insoluble 

71 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The energy term is on the reactant side of the equation. 

Heat is on the left side of the equation. 

Heat must be added to decompose limestone and form lime. 

72 [1] Allow 1 credit for Ar or argon 

73 [1] Allow 1 credit for ionic bonding or ionic. 

74 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The number of moles of H�(aq) ions is equal to the number of moles of OH�(aq) ions. 

The number of hydrogen ions is the same as the number of hydroxide ions. 

The ratio of H� to OH� is 1:1. 

75 [1] Allow 1 credit for 0.21 M or any value from 0.2 M to 0.21 M, inclusive. 

76 [1] Allow 1 credit for C or carbon.  

77 [1] Allow 1 credit for propanone and propanal.

P.S./Chem. Rating Guide–Aug. ’22 [7]



78 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The Cu metal is less active than Zn metal since Cu metal does not react with any of the  
solutions and Zn metal reacts with two solutions. 

Zinc metal is more chemically active than copper metal, because zinc reacts with Fe2� ions and 
copper does not. 

The Zn(s) reacted with the Cu2�(aq), but the Cu(s) does not react with the Zn2�(aq). 

Zinc is dark in more solutions. 

Note: Do not allow credit for a response based on Table J. 

79 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The Mg(s) strip loses the same number of electrons that the Zn2�(aq) ions gain. 

The number of electrons lost and gained are equal. 

equal 

same 

80 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

Cu2�(aq) � 2e� → Cu(s) 

Cu�2 � 2e� → Cu 

Note: Do not allow credit for the e without the minus sign (�). 

81 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

Sanding the surface of the metal strip exposes unoxidized metal for a possible reaction. 

Cleaning the metal provides a fresh metal surface for the reaction. 

If a reaction will occur, it is more likely with pure metal available. 

removes tarnish 

increase surface area of the pure metal
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82 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

The tetrachloroethene has stronger intermolecular forces than in CCl4. 

The attractions between the molecules of tetrachloromethane are weaker. 

C2Cl4 has stronger IMFs. 

83 [1] Allow 1 credit. 

Examples of 1-credit responses: 

 

Note: Do not allow credit if only some of the H atoms bonded to C atoms are shown. 

84 [1] Allow 1 credit. Acceptable responses include, but are not limited to: 

This nuclear reaction releases more energy per gram than a chemical reaction. 

The nuclear reaction releases more energy. 

A chemical reaction releases less energy. 

85 [1] Allow 1 credit for 58.2 y. Significant figures do not need to be shown.

HBr
H
C

H
CC

H H H

H

C C C
Br
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The Chart for Determining the Final Examination Score for  

the August 2022 Regents Examination in Physical Setting/ 

Chemistry will be posted on the Department’s web site at: 
http://www.nysed.gov/state-assessment/high-school-regents-examinations on 
Wednesday, August 17, 2022. Conversion charts provided for previous  
administrations of the Regents Examination in Physical Setting/Chemistry  
must NOT be used to determine students’ final scores for this administration.

Regents Examination in Physical Setting/Chemistry 

August 2022 

Chart for Converting Total Test Raw Scores to 
Final Examination Scores (Scale Scores)

Online Submission of Teacher Evaluations of the Test to the Department 

Suggestions and feedback from teachers provide an important contribution to the test  
development process. The Department provides an online evaluation form for State  
assessments. It contains spaces for teachers to respond to several specific questions and to 
make suggestions. Instructions for completing the evaluation form are as follows: 

1. Go to http://www.nysed.gov/state-assessment/teacher-feedback-state-assessments. 

2. Select the test title. 

3. Complete the required demographic fields. 

4. Complete each evaluation question and provide comments in the space provided. 

5. Click the SUBMIT button at the bottom of the page to submit the completed form.
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Map to Core Curriculum 
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Raw Scale Raw Scale Raw Scale Raw Scale
Score Score Score Score Score Score Score Score

85 100 63 74 41 59 19 39
84 98 62 73 40 58 18 37
83 96 61 72 39 57 17 36
82 94 60 71 38 57 16 35
81 93 59 71 37 56 15 33
80 91 58 70 36 56 14 32
79 90 57 69 35 55 13 30
78 88 56 69 34 54 12 28
77 87 55 68 33 53 11 27
76 86 54 67 32 52 10 25
75 85 53 67 31 51 9 23
74 83 52 66 30 50 8 21
73 82 51 66 29 50 7 19
72 81 50 65 28 49 6 16
71 80 49 64 27 48 5 14
70 79 48 63 26 47 4 12
69 78 47 63 25 46 3 9
68 78 46 62 24 45 2 6
67 77 45 61 23 44 1 3
66 76 44 61 22 42 0 0
65 75 43 60 21 41
64 74 42 60 20 40

Schools are not permitted to rescore any of the open-ended questions on this exam after each question has
been rated once, regardless of the final exam score. Schools are required to ensure that the raw scores have
been added correctly and that the resulting scale score has been determined accurately.

Because scale scores corresponding to raw scores in the conversion chart change from one administration to
another, it is crucial that for each administration the conversion chart provided for that administration be used to
determine the student’s final score. The chart above is usable only for this administration of the Regents Examination 
in Physical Setting/Chemistry. 

The State Education Department / The University of the State of New York

Regents Examination in Physical Setting/Chemistry – August 2022
Chart for Converting Total Test Raw Scores to Final Examination Scores (Scale Scores)

To determine the student’s final examination score, find the student’s total test raw score in the column labeled “Raw
Score” and then locate the scale score that corresponds to that raw score. The scale score is the student’s final
examination score. Enter this score in the space labeled “Scale Score” on the student’s answer sheet.


	chem82022-exam
	chem82022-answerbooklet
	chem82022-sk
	chem sk

	chem82022-rg
	chem82022-cc
	chem cc



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice


