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Part I
Answer all questions in this part.

Directions (1-40): Write on the line at the right of each statement or question the number
preceding the term that, of those given, best completes the statement or answers the question. [40]

1 When a bunsen flame was held under a cold, dry surface, droplets of water
collecting on that surface indicated that the fuel contained (1 )carbon
(2) hydrogen (3) carbon dioxide (4) carbon monoxide 1. .....

2 The flotation process is used in metallurgy to
(2)oxidize sulfides (3)reduce oxides
electrolytes

(1 )concentmte the ores
(4) decrease the density of

2 ......

3 Which two liquids are immiscible? (1) water and methyl alcohol (2) water
and carbon tetrachloride (3) water and glycerol (4) kerosine and gasoline 3......

4 Which particle weighs least?
(4)alpha particle

(1) electron (2) proton (3) neutron
4 .

5 Iodine is least soluble in
(3) carbon tetrachloride

(1) ethyl alcohol
(4) water

(2)carbon disulfide
5......

6 Boiling temporary hard water may produce
(2)calcium carbonate (3)calcium hydroxide

(1) calcium bicarbonate
(4)calcium sulfate 6 .

7 The least stable halogen acid is (2)HCI (3)HI (4)HBr 7......

8 A hydronium ion is a water molecule (1 )minus an electron
proton (3) plus a neutron (4)minus the oxygen

(2)plus a
8 .

9 A chemical property common to oxygen and chlorine is that both (1) are
colorless (2) reduce metals (3 )have the same oxidation number
(4) support combustion of hydrogen

10 The new international standard of atomic weights is based upon the mass of
(1 )002 (2) 79Aul07 (3 )102No258 (4) 80At211

[1]

9 ......

10 ......

[OVER]
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CHEMISTRY -- continued

(2)polar11 In the molecule of H 2S, the type of bonding is (l) electrovalent
covalent (3) nonpolar covalent (4) coordinate covalent

12 Which is an example of a strong electrolyte? (1) potassium bromide
(2) ammonium hydroxide (3) acetic acid (4) ethyl alcohol

11•••...

12..•...

13 In the laboratory preparation of oxygen, manganese dioxide is used as ( 1) a
catalyst (2)an oxidizing agent (3)a reducing agent (4)a dehydrating
agent 13 .

14 In equal concentrations, which is the weakest acid?
(3)H2COS (4)H2SOS

(I)HI
14 .

15 Which atomic particle would not be deflected by an electric field?
(2) neutron (3) alpha particle (4) beta particle

(l)proton
15......

17......

16 .

(2)6

(3)copper

(1)5

(2) gold(1 )silver16 Nitric acid can not react with
(4) mercury

17 The number of ions represented by the formula Fe 2(S04)S is
(3)14 (4)17

18 In chemical changes, metals generally
(3) neither gain nor lose electrons

(l ) gain electrons
(4)share electrons

(2) lose electrons
18 .

19 Large quantities of oxygen for commercial use are prepared by the (1) heating
of mercuric oxide (2) heating of potassium chlorate (3 )aotion of chlorine
on water producing hydrochloric acid and oxygen (4 )fractional distillation
of liquid air 19......

20 The reaction between a proton donor and a proton acceptor is called
(1) electrolysis (2) oxidation (3) neutralization (4) reduction 20 ......

( 1) zinc21 Which metal will liberate hydrogen from cold water?
(3) aluminum (4) calcium

22 Which form of carbon is most suitable for adsorbing impurities?
(2) graphite (3) lampblack (4) activated charcoal

(2)iro11

(1 )soot

21 .

22 .

23 Radioactive changes differ from ordinary chemical changes in that radioactive
changes (1 )are explosive (2) absorb energy (3 ) involve changes in
the nucleus (4) release energy

24 When an atom of cobalt loses two electrons, it becomes an ion with a charge
of (1)-r2 (2)--2 (3)-r6 (4)--6

23 .

24 .

25 When a substance changes from a solid directly into a gas, it is said to
(1) evaporate (2)melt (3) sublime (4 )condel1se 25 .

26 Chlorine may be prepared in the laboratory by the action of hydrochloric acid
011 (I)NaCI (2)MnS0 4 (3)Mn02 (4) Na 2S04 26 .

27 In which pair are the rays most similar? (1) alpha rays and beta rays
(2) gamma rays and X-rays (3 )alpha rays and gamma rays (4) beta
rays and X-rays 27 ....•.

[2]
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CHEMISTRY - cOtttinued

28 The number of protons in the nucleus of 0 17 is
(4) 17

(1)7 (2)8 (3)9
28......

29 Hydrogenation is a process used to prepare
from natural gas (3) radioactive isotopes

(l)heavy water (2) hydrogen
(4)solid fats from vegetable oils 29 .

30 The number of atoms represented by KBFe(CN)a is (1)9 (2)10 (3) 16
(4)21

31 When an atom of an active metal combines with an atom of an active nonmetal,
the resulting compound is said to be (I) coordinate covalent (2 )polar
covalent (3) nonpolar covalent (4) ionic

32 A radioisotope has a 5-year half-life. After a given amount decays for 15 years,
what fraction of the original isotope remains?

(1) _1_ (2) _1_ (3) _1_ (4) _1_
2 5 8 15

33 Which metal is 110t reduced from its ore by a commercial form of carbon?
(l)aluminum (2)iron (3)zinc (4)lead

30 .

31. .....

32......

33......

34 Nitrogen has the largest oxidation number in the compound
(2) (NH4)aP04 (3)N20 (4)N02

(I)KNOB

34 .

35 If a brown ring forms after ferrous sulfate solution and concentrated sulfuric
acid are added to a solution of an unknown salt, the solution contained
(l)NH4+ (2)S== (3)Br- (4)NOB-

36 K2S is the salt of a (1 ) weak acid and a weak base (2)strong acid and
a strong base (3) strong acid and a weak base (4) weak acid and a strong
base

37 Which pair of elements is most commonly extracted by electrolysis? (1) fluorine
and zinc (2) magnesium and aluminum (3) iron and chlorine (4) sodium
and lead

38 Two grams of H 2 contain approximately the same number of molecules as
(1)36 grams of H 20 (2)16 grams of O2 (3)8 grams of He (4)28
grams of N2

39 When silver nitrate solution was added to an unknown salt solution, a white
precipitate was formed which was insoluble in nitric acid and soluble in
ammonium hydroxide. The unknown salt solution (I) may have been a
chloride (2)must have been a chloride (3)may have been a bromide
(4 ) must have been a bromide

40 In the reaction 2S02 + O2~ 2S0B, the reaction will (l)go to comple-
tion if O 2 is removed (2)go to completion if the concentration of O2 increases
(3) shift toward the formation of more S03 if the SOB concentration is decreased
(4) shift toward the formation of more SO 3if the S02 concentration is decreased

[3]

35......

36.... "

37 .

38 .

39......

40......
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CHEM~.STRY - continued

Directions (41-50)': Write on the line at the right of each statement the term that will cor-
rectly complete the statement. [10]

41 The compound present in vinegar which is chiefly responsible for its sour
taste is .. . . 41. . . . . . . . . . . . . . . .

42 The formula of the acid formed when HaS is dissolved in water is

43 As more experimental evidence which tends to confirm a theory
accumulates, the theory may be reclassified as a (an) ....

44 When a solution of magnesium chloride is mixed with a solution of
NaaCOa, the insoluble substance has the formula ....

~ .
45 The gram molecular weight of-9r~is ... grams.

46 When nonmetallic oxides dissolve in water, they form a class of com
pounds known as ....

47 Electrovalent compounds tend to have ... melting points.

48 In KaCr20 7> the oxidation number of the Cr207 radical is ...•

49 The formula for dichlorodifluoromethane (Freon) is ....

50 When a mole (22.4 liters) of hydrogen gas burns in oxygen, the amount
of steam formed is ... mole(s ).

42 .

43 .

44 .

45 .

46 .

47 .

48..•.............

49 .

50 .

51 , " ., ..

Directions (51-60): Write on the line at the right of each statement the term (decreases,
increases, remains the same) ,that, when inserted in the blank, will correctly complete the state-
ment. [10]

51 As the size of the particles of a solute decreases, the rate at which the
solid goes into solution ....

52 As the temperature decreases, the rate of most chemical reactions ....

53 As the atomic number of the nitrogen family (Group V A) elements
increases, the metallic property ....

54 As the sulfur atom is oxidized, the number of its electrons

55 As the number of neutrons in the nucleus of an atom increases, the
atomic number of the element ....

56 As hydrochloric acid is added to a solution of silver nitrate, the number
of metallic ions in solution ....

57 As concentrated sulfuric acid remains exposed to the air, its concen
tration ....

58 As the ferric ion gains an electron, its electrical charge ....

59 As one reads from left to right in Period 3 of the Periodic Table, the
number of electrons in the second (L) shell ....

60 In general, as the number of bonds between adjacent carbon atoms
decreases, the reactivity of the compound

[4]

52 .

53 .

54 .

55 .

56 .

57 .

58 ,

59 .

60 .
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CHEMISTRY - continued

Part II
Answer four questions from this part. Be sure that you answer all parts of each question selected. [Show

all numerical work when computation is required.]

1 a The following are diagrams of apparatus used in the chemical laboratory:

A

J

~ ~, ,:,;',-.<."- - ._~ .. _-
-- - -.;!'--

Write on the line at the right the letter of the apparatus which should be used for each of
the following procedures: [5]

(1) To collect a soluble gas which is lighter than air (1) ......

(2) To precipitate metallic sulfides out of solution (2) ......

(3) To separate the solid component of a suspension (3) ......

(4) To prepare and collect iodine (4) ......

(5) To prepare oxygen by the decomposition of an oxide (5) ......

b Use the Reference Tables to answer the following questions:
Following is a list of elements: AI, Be, Ca, Mg, Ag, K
From this list select the element that best fits each statement below and write the name of

this element in the space at the right. [An element may be used more than once.] [5]

(1) Its hydroxide may act as either an acid or a base.

(2) It is the most powerful reducing agent.

(3) It reacts with a solution of hydriodic acid to form an insoluble salt.

(4) It forms a black compound when combined with sulfur.

(5) It has the smallest atomic diameter.

[5]

(1) ......

(2) ......

(3) ......

(4) ......

(5) ......

[OVER]
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CHEMISTRY - continued,

SOLUBILITY CURVE
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2 a The questions below refer to the accompanying chart. The
curve represents saturation for a certain salt dissolved in 100
milliliters of water. Points A, B, C, D and E represent five
solutions of the same salt with different concentrations and at
different temperatures.

Temperature ·C.

(5) ......

On the line at the right of each of the following, write the number preceding the word or
expression that, of those given, best completes the statement or answers the question. [5]

(1) The most dilute solution is solution (1)A (2)B (3)C (4)D (1) .

(2) A small crystal of this salt is added to each of the five solutions.
Crystallization takes place in (1) solution E only (2) solutions
A and E (3) solutions A and B (4) solutions D and E (2) .

(3) One hundred milliliters of solution D could be made saturated by
(l)adding one gram of solute (2)adding 10 grams of solute
(3) increasing the temperature to approximately 600 C. (4) lowering
the temperature to approximately 40° C. (3) .

(4) How many grams of this salt should be added to one liter of water to
prepare a saturated solution at 40° C.? (1)40 (2)60 (3)400
(4)600 (4) .

(5) If the temperature of 100 ml. of solution C were increased to 50° c.,
how many grams of this salt would have to be added to saturate the
solution at the new temperature? (1)14 (2)30 (3)55 (4)85

b The following questions refer to the Periodic Table of the Elements. On the line at the
right of each of the following, write the word or expression that best completes the state-
ment. [5]

(1) The ion of calcium has the same electronic structure as the atom
of .. . . (1) .

(2) The element in the fifth period that is a more active metal than
strontium (Sr) has the symbol (2) .

(3) Selenium has an atomic number of 34. The probable formula
for hydrogen selenide is (3) .

(4) The element which has the greatest attraction for electrons
(is most electronegative) is (4) .

(5) In the ion of a halogen element, the number of electrons exceeds
(\ the number of protons by . . . . (5) .

-S· [6]

-:::s-
From the digital collections of the New York State Library.



[2,2,2]

CHEMISTRY - concluded

3 Answer all parts of the following question: [The atomic weights from the Reference Tables
may be used to the nearest whole numbers; e.g., CI = 35.46 becomes 35.]

a Calculate the percentage by weight of water of crystallization in Na2COS' lOH20 [3]
b Ammonia burns in air according to the following equation:

4NHs + 302 ~ 2N2 + 6H 20

What volume of air is required for the complete combustion of 8 liters of ammonia? [3]

c How many liters would 76 grams of fluorine gas occupy at S.T.P.? [2]
d What weight of anhydrous hydrogen chloride is necessary to make 1 liter of a 3.0 molar

solution of hydrochloric acid? [2]

4 a Write a correctly balanced equation for each of three of the following reactions:

( 1) Reaction of bromine water and a solution of sodium iodide
(2) Complete combustion of propane in oxygen
(3) Laboratory preparation of nitric acid
(4) Reaction of aluminum powder and manganese dioxide

b Answer two of the following: [2,2]
(1) Write a balanced ionic equation for the reaction between solutions of barium chloride

and sodium sulfate.
(2) Write the balanced electronic equation for the reaction occurring at the cathode during

copperplating with copper (II) sulfate.
(3) Write the nuclear equation for the transmutation of U23D to Np2SD.

5 Explain each of five of the following true statements on the basis of scientific principles: [10]

a Of the metals in Group lA, cesium (Cs) is more chemically active than sodium (Na).
b A clear colloidal suspension may be distinguished from a clear solution by passing a beam

of light through each of them.
c A water solution of aluminum sulfate turns litmus red.
d Although a water solution of NaOH turns litmus blue, a water solution of C2H50H has no

effect on litmus.
e When carbon dioxide is passed into limewater, a precipitate is formed. Upon further addi

tion of carbon dioxide, the precipitate disappears.
f A one-molar solution of sodium chloride freezes at a lower temperature than a one-molar

solution of sucrose.
g Ammonia is prepared according to the following reaction: N2 + 3H2~ 2NHs. As the

pressure is increased from 200 atmospheres to 1,000 atmospheres, the yield of ammonia gas
increases.

6 a Draw structural formulas for two of the following: (l)pentane, (2) acetylene, (3)isopropyl
alcohol. [2]

b Four organic substances are sodium stearate, ethylene, ethyl acetate and ethanol. From these
substances select (I) one which is usually prepared by esterification, (2) one which is usually
prepared by saponification. [1, 1]

c Draw a labeled diagram of the probable structure of an atom of Cu. [1,1]
d From the isotopes 1 HS, 20Fe50, 27COOO, 04PU2S0, select (l) one which often is used as a " fuel"

in a fission reaction, (2) one which is often used as a "fuel" in a fusion reaction. [1,1]
e Two substances found in radioactive fallout are ssSrDOand 5SP 31. Which of these substances

is most likely to be a greater health hazard one year after the substances are formed?
1t~lain. [1,1]

[7]
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INSTRUCTIONS FOR RATING

CHEMISTRY
Wednesday, June 20,1962-9:15 a.m, to 12:15 p.m., only

Use only red ink or pencil in rating Regents papers. Do not attempt to correct the pupil's
work by making insertions or changes of any kind.

Part I
Allow a total of 60 credits, 1 credit for each correct answer. For questions 41-50, a variation

will be accepted if the answer is scientifically correct.

(1) 2
(2) 1
(3) 2
(4) 1
(5) 4
(6) 2
(7) 3
(8) 2
(9) 4

(10) 1
(11) 2
(12) 1
(13) 1
(14) 3
(15) 2
(16) 2
(17) 1
(18) 2
(19) 4
(20) 3
(21) 4
(22) 4
(23) 3
(24) 1
(25) 3
(26) 3
(27) 2
(28) 2
(29) 4
(30) 3

(31) 4
(32) 3
(33) 1
(34) 1
(35) 4
(36) 4
(37) 2
(38) 4
(39) 2
(40) 3
(41) acetic acid (HC2Ha0 2 or CHaCOOH)
(42) H2S

(43) law
(44) MgCOa
(45) 159.8-160
(46) acids
(47) high
(48) -2
(49) CC12F2

(50) one
(51) increases
(52) decreases
(53) increases
(54) decreases
(55) remains the same
(56) decreases
(57) decreases
(58) decreases
(59) remains the same
(60) decreases

[OVER]
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CHEMISTRY - concluded

Part II
Variations which are scientifically correct will be accepted on part II.

1 Allow a total of 10 credits, one credit for each of the following;

a (1) B b (1) aluminum (Al)
(2) D (2) potassium (K)
(3) C (3) silver (Ag)
(4) G (4) silver (Ag )
(5) E (5) beryllium (Be)

2 Allow a total of 10 credits, one credit for each of the following;

a (1) 1 b (1) vargon (Ar)
(2) 3 (2) Rb
(3) 4 (3) H2Se

(4) 4 (4) fluorine (F)
(5) 2 (5) one

This examination should be rated in accordance with directions found on pages 1-8 of the
pamphlet entitled Suggestions on the Rating of Regents Examination Papers in Science.

Note: Writing Balanced Equations.

The omission of spectator ions is not a recommended practice in an elementary chemistry
course. However, the omission of spectator ions should not result in loss of credit, provided the
student has written a balanced equation that is otherwise technically correct.
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