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THE DIAGNOSTIC TEST

Note: For all questions i_nvolving solutions and/or chemical equations, assume that the system
it in water unless otherwise stated. : '

Part A
Directions: Each set of lettgred choices refers to the numbered statements or formulas that
immediately follow it. Select the one lettered choice that best fits each statement or formula;
then fill in the corresponding oval on. the answer sheet. A choice may be used once, more
than once, or not at all in each set.

Questions -4 refer to the periodic group shown as these elements are aligned in the
periodic table, Letter choices are substituted for the respective elements.

. g o

w1 (et sy

nnnnnnnnn
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--------

--------

1. The element that is most active chemically

2. The clement with the smallest jonlc radhus

3. The element with the lowest first ionization potential

4 The element that firet shows some metallic properties at room temperature

Quesions 57
A) X
(B) X2+
€y xX*
@) XC
(B) X0n

5. A type of ion found in sodium acetate
8. A type of ion found in aluminum oxide
7. A type of ion found in potassium phosphate

Questions 812
(A} Avogadro’s mumber
(B) AVi=R%
(G Whi= BN
(D) Dalton’s Theory
(E) Gay-Lussac's Law
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8. Proposes basic postulates concerning elements and atows

9, Proposes a relationship between the combming vohumes of gases with respect to the
reactants and gaseous products

0. Proposes a temperaturc-volume relationship of gases
11, Proposes a concept regarding the number of particles in a mole
12. Proposes a volume-pressure relationship of gases

s

sgtions 13—

(A) R-OH
(B) R-O-R*
o)

e R~cfH

D) R B
@ “OH

(£) R~-C-O-R*
(*Alkyl group that is not necessarily the same a5 R}

13. The organic structure designation that includes the functional group of an aldehyde
. 14. The organic structure designation that includes the funcilonal group of an acd

18, The organic structurs designation that includes the functionat group of an ester
16. The organic structure designation that includes the functional group of an ether

Questions 17-21
(A) Halg)
(B) COu(g)
. (G 2N.C(g)
(D) ZNall (aq)
(E} Hs8O0(aq) .

17, The expression that can be used to designate a linear nonpolar molecule
18. The expression that can be used to designate 2 moles of atoms

19. The expression that can be used to designate 3 moles of atoms

20. The expression that can be used to designate 3 moles of iong

91. The expression that can be used to designate 8 moles of atoms -

Questions 22-25

{4} Ionic substance

{(B) Meiallic substance

{C) Polar covalent molscule

(D) Nonpolar covalent molecule

| (F) Aromatic organic structure
53, Carbon tetrachloride |
23, Cesium chloride
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24. Hydrogen chloride
25, Benzene

_ Part B
ON THE ACTUAL SAT II:-CHEMISTRY TEST, THE FOLLOWING TYPE OF QUESTION
MUST RE-ANSWERED ON A SPECIAL SECTION (LABELED “CHEMISTRY") AT THE
LOWER LEFT-HAND CORNER OF PAGE 2 OF YOUR ANSWER SHEET. THESE QUES--
THONS ARE. NUMBERED BEGINNING WITH 101 AND MUST BE ANSWERED ACCORD-
ING TO THE FOLLOWING DIRECTIONS.

Directions: Each question b_e;lpw consists of two statements, I in the left-hand column and
II in the righthand column, For each question, determine whether statemens 1 is troue or
false and whether statement I is true or false, and fill in the corresponding T or F ovals

on your answer sheet. Fill in oval CE only if statement I is a correct explanation of
gatement L, 7 ¢ : :
Sample Answer Grid:

CHEMISTRY *Fill in oval CE only if I is & correct explanation of I.

I I [CE¥

101 | COHDID EICD

101, A catalyst can accelerate a chemical BECAUSE a catalyst can decrease the ach-

reaction . ' vation energy required for the
reaction to ocour.

102. Molten sodinm chloride is a good BECAUSE sodium chioride in the molten
electrical conductor _ state allows ions to move frecly.

108. Tce is fess dense than Kgquid water BECAUSE water molecules are nonpolar

104. Two isotopes of the same element BECAUSE isotopes have the same number
have the same mass number of protons.

105, A saturated solution can be classified BECAUSE 2 solute can have a very low sol-
as diluge ubility in a solvent.

106, Two liters of CO; can be produced by BECAUSE the amount of gas evolved iu a
1 gram of carbon, burning conpletely chexnical reaction can be deter-

mined by using the mole rela-
tonship of the coefficients in

the balanced equation,
107, A reaction is at equilibrium when it sECAUSE the concentrations of the reac-
reaches completion tnts  in 2 state of equilibrivm.
- equal the concentrations of the
produdts.
108. The anions in an electrochemical cell BECAUSE positively charged ions are
migrate to the cathode ' attracted to  the negatively

charged cathode in an electro-
chemical cell,
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109.

110.

111

112.

118.

114,

A solution with pH = 5 has a higher

concentration of hydronium ions
than a solution with 2 pH = 8

An endothermic reaction can be
spontaneous

Weak acids have small values fér the
equilibrium constant, X,

One mole of NaCl contains 2 moles
of jons

A pi bond is formed between the
lobes of adjacent " orbitals in the
same plane of two atoms that contain
only one electron each

H.S and HyO have a significant dif
ference in their boiling points

BRCAUSE .

BROAUSE

BECAUSE

BECAUSE,

BECATSE

Part G

BECAUSE

pH is defined as ~log [B7],

both the enthalpy and the
entropy changee affect the
Gibbs - freecnergy change of
the reaction,

the concentration of the hydro-
pium ion is in the numerator of
the K, expression.

NaCl is 2 stable salt at room
temperature,’ '
eachi of the two lobes of a single
# orbital can hold two clectrons

of opposite spir.

bydrogen sulfide has a higher
degree of hydrogen bonding
than water

Direciions: Fach of the questions or incomplete statements below is followed by five sug-
gested answers or completions, In each case, select the one that is best and then fill in the
corresponding oval on the answer sheet,

40, Two immissible Heuids, when shaken together vigorously, may form

{A) a solution

(B) a tincture

{(C} asediment

(D) a hydrated solution
(E) a colloidal disperdion

]
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A thermometer is used to record the cooling of a confined pure substance over a period

. of time. During which interval on the cooling graph above is the system undergolog a

change of state from a Hquid to a solid?

. ¥f a principal energy level of an atom contins 18 electrons, they will be arranged in

orbitals according to the pattern
&) dphd°
B) S
(Cy Syt
D) £
® St

Fora particular organic compmmd, which of the following pmrs can represent the empir-
ical and the molecular formula, respectively?

(A) CH and CGH,.

(B) GH and GoH,

(C) CH,and GH,

(D} CH, and Gt

(E) CHj and GFl,

A liter of hydrog‘en is at 5°C temperatore and under 640 torr pressure, If the tempera-
ture were raised to 60°C and the pressure decreased to 320 torr, how would the liter

volume be modified?

5 640
(A) ILXoX =

60 320

@) ILxxTs
278 640
833~ 320
333 540
3210

sss 320

(E) 1L % —%X“"—‘*

(C) 1ILx-—

{D) 1L x

*
aavr A

Of the following statements about the number of subatomic particles in an fon of
$29%- which is {are} truep
I 16 protons
JI. 14 nemtrons
IIL 18 electrons
-{A) U only
(B} IIX only
{C) Iand Il only
(D) I and I only
(E) LI and I
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46, The mhost active metallic elements-are found in

47.

49,

(A) the upper right corner of the perindic chart

(B) the lower right corner of the periodic chart

{(C} the upper left corner of the periodic chart
(D) the lower left cornex of the periodic chart
(E) the middle of the periodic chart, just beyond: the transition elements

If 1 mole of each of the following substances was dissolved in 1,000 grams of water, which
solution would have the highest boiling point?

{A) NaCl

(B) KCI

(C) CaCly

(D) CgHyoOx

(B) CygFlsOn

. A tetrahedral molecule, XY, would be formed if X were using the erbital configuration

(4) ¢
®) &
©) s
D)
® o

In the following reaction, how many liters of 8O, at STP will result from the complete
burning of pure sulfur in 8 liters of oxygen?

5(s) + Oa{g) — SO:{g)

(A) 1
(B) 4
Q) 8
(D) 16
(F) 32

N

Marcury
{Hg}

—




bG,

51,

52,

53,

55,
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¥n the above laboratory setup to measure the pressuve of the confined gas, what wili be
true concerning the caleulated pressure on the gas?
(A) The gas pressure will be the same as the atmospheric pressure.

_(B) The gas pressure will be less than the atmbspheric pressure,

(C) The gas pressure will be greater than the atmospheric pressure.

(D) The difference in the helght (b} of mercury levels is equal to the pressure of the gas.

(E) The height (A) of mercury has no effect on the pressure calculation since the
column of mercury is only used to enclose the gas volume,

Which of the following changes in the experiment shown in question 50 would cause
the pressure in the glass container to vary from that shown?

(A) Use a U-tube of a greater diameter and maintzin the height of mercury,

{(B) Increase the temperature of gas in the tube,

(C) Increase the length of the upper portion of the right side of tibing.

(D) Use a'U-tube of a smaller diameter and maintain the height of mereury.

(E) Replace the flagk with one that hag the same volume but bas a flat bottom.

Which of the following can be classified as amphoteric?
(A) NagPO, : -

(B) HCI

{C) NaOH

(D) H50"

(Ey 04"

Standard conditions (STP) are
{AY °Cand 2 atm’

(B) 32°F and 76 torr

(C) 273 K and 760 min Hg
(D) 4°Cand 7.6 em Hyg

{E) 0X and 760 mun Hg

. Lahoratory results showed the composition of 2 compound to be 58.81% barium, 18.78%

sulfuz, and 27,46% oxygen. What is the empirical formula of the compound?
(A) BaSO, :

(B) BaS0 :

{G) BagSCs

(D) BaS0,

(E) Ba50,

What is the percentage composition of calchum in calcium hydroxide, Ca(OH)s
(1 mol =74 g)

(A) 40%

(B) 48%

(C) Bi%

(D) 69%

(E) 74%
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56. How many grams of hydrogen gas can be produced from the following reaction if 65
grams of zinc and 65 grams of HCI are present in the reaction?

Zin(s) + ZHCHag) - ZnCly (ag)+ Ha(g)

(A 1
®) 18
(Cy 3.6
) 7
(E) 58

57. The following statements were recorded while preparing carbon dioxide gas in the

laboramry. Which one involves an interpretation of the data rather than 2n ohservatdon?

(A) No liguid was transfered from the reaction bottle to the heaker, |

(B) The quantity of solid minerals decreased.

(C) The cloudiness in the last bottle of limewater was caused by the product of the reac
tion of the colorless gas and the limewater.

(D) 'The bubbles of gas rising from the mineral remained colorless throughout the
experiment.

(E) There was a 4°C rise in tcmpe:rature in the rca.ctnon vessel during the experiment.

B8. The above laboratory setup can be used to prepare which of the following?
L COqy(g}
IL Ha(g)

II. NO(g)
(A) Tonly
(B) I only
(Cy Iand II only
(D) 11 and XX only
(E) L II, and IIX

s

T
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60,
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P'oslﬁvely
«chatged plats .

P YT

Radioaotive ' —
| SOUrcE ‘

In the experiment diagrammed above, the radiation emitted by the source is probably

‘ (A.) u_[ﬂ
- (B) He

(¢ #H

(D) agammamy‘
(E) le

Which of the following iy (are) true regarding the aquaous dissociation of HCN,
K= 4.9 x 1070, at 25°C?
1. At equilibrium, [H] = [CN].

" I At equilibrium, [T > [GN],

B1.

1, HCN(aq) is a strong acid.
(A) Yonly
(B) IIonly
{C) YandIX only
{D} Iand IH only
(8) I, W, end HE~

This guestion pertains to the reaction represented by the following equ@tion:
21‘1’0(3‘)4"02(3) e 21{02(@) +156 kileOlil&ﬂ

Suppose that 0.8 mole of NO is converted to NO; in the above reaction, What amount
of heat will be evolved? '

(A) 30K]

{B) 60K

(C) 80K

{D) 180k

(E)y 150 k]

~How does a Brgmsted -Lowry acid differ from its conjugam base?

{A) The acid has one more proton,

(B) The acid has one less proton.

(C) The acid hag one more electron.

{D) The acid has one less electron,

(E) The acid has more than one additional proton.
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63. 'Two containers having 1 mele of hydrogen gas and 1 mole of oxygen gas, respectively,
are opened. What will be the ratio of the rate of effusion of the hydrogen to that of the
oxygen?

(A) +2:1
By 4:1
(C) 8:1
(D) 16:1
(E) ~83:1

64. A molecule in which the eleciron configuration is a resonance hybrid is
(8) 50, '
(8) Gl
@ Gk
(D) HBr
(E) NaCl

65, What is the pH of a solution in which the [OH] is 1.0 x 107%
(A) 4 ‘ '
(B} +4
{Cy +7
(D) ~10
(EY +10

66. If 0.365 gram of hydrogen chloride is dissolved to make 1 liter of solution (Cl = 85.5 and
H = 1), the pH concentration of the solution s '
{A) 0.001
(B) 0,01
(S
(D) 2
(E) 12

67. In the laborutory, a sample of hydrated sait was heated at 110°C for 30 minutes until ali
ihe water was driven off. The dat were as follows:

Mass of the hydrate before heating = 250 grams
Mass of the hydrate after heating = 160 grams

From these data, what was the percent of water by mass in the original sample?
(A) 265

{B) 36

(C) 47

(D) 56

() 90

8. Which of the following oxides dissolves in water to form an acidic solution?
{A) Na,0O
(B) CaO
(G) AlyO,
(D) ZnO
(E) 50,
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60, Tn tite Iaboratory, 20.0 milliliters of an aqueotis solution of calchum hydroxide, Ga(OE)s

70.

7.

was usod in a titration. A drop of phenolphthalein was added to it to indicate the
end point. The solution turned colorless after 20.0 milliliters of a standard solution of
0.050 M HCY solution was added. What was thé molatity of the Ca(OH)s?

(A) 0.01M

(B) 0.025M

(C) 0.50M
(D) 0.75M
{E) LOOM

Which of the following reactions will NOT spontaneously go to completion?
(4) Zn(s) + ZHCl(aq) ~» ZnCl{aq) + Helg)

(B) CaCOy+ 2HC — CaCly + HyO + COq(g)

(C) Ag™+HC - AgCl{s) -+

(D) Cu+2H" - Qu** + Hy B =084V

(E) H;80.+ 2NaOH —» 2Na, 80, + 250

For a laboratory experiment, a student placed sodium bydroxide crystals on a watch
glass, assembled the titration equipment, and prepared a solution of 0.10 M sulfuric acid.
Then he weighed 4 grams of sodium hydroxide and added it to enough water to make
1 Hter of solution. What might be a source of error in the results of the titration?

(A} Seme sulfuric acid evaporated. . '

(B) The sulfuric acid became more concentrated.

{C} The NrOH solution gained weight, thus increasing its molarity.

(D) The NaOH crystals gained H,O weight, thus making the solution less than 0.1 M.

(E) The evaporation of sulfuric acid sclution countered the ahsorption of HyO by the

72,

78

NaOH solution.

Tf 60 grams of NO is reacted with sufficient Oy to form NO, that is removed during the
reaction, how many grams of NO; can be produced? {(Molar masses: NO = 30 g/mol,
NGy = 46 g/mol)

(A) 46

(BY 60

©) 92

{My 120

{E) 180

Based on the information shown, cach of the following equations represents a reaction
in which the entropy, AS, is positive EXCEPT

(A) CaCOs(s) — Cad(s) + Uy(g)

(B) Zn(s)+2H'(ag) — Ha(g) + Zn*(aq)

(C) 2CHs(g) + 70:(g) — 4C0O(g) + BILO(g)

(D) NaCi{s) — Na*(ag) + Ci(aq)

(£) Nalg) + 5H{g) — SNEL{g)
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74, Cly(g) + 2B~ {(excess) —> P

75.

76.

77,

78,

* When 1 mole of chiorine gas reacts completely with excess KBr solution, ashhoWn above,

the producix obtained are

(A} 1mol of (I ions and 1 mol of Br™
(8) 1 mol of CI" jons-and 2 mol of Br~
(C) 1 mol of CI" fons and 1 mol of By
{D) 2 mo! of CI” ions and 1 mol of Br,
{E} 2 mol of ¢ ions and 2 mol of Br,

Twe water solutions arc made in the laboratory, one of glucose (molar mags =
180 g/mol), the other of sucrose {molar mass = 342 g/mol). ¥ the glycose solution had

180 grams in 1,000 grams-of water and thie sucrose had 342 grams in 1,000 grams.of -

water, which stateraent about the freezing points of the solutions is the most aceutate?

(A} The glucose solution would have the lower freezing point.

(B} The sncrose solution would have the lower freezing point,

(C) The freezing point of the sucrose solution would be Icwered twice'as much 2s that
of the glucose solution, : :

(D} Both solitions would bave the same freezing point.

(E) The freezing poinis of the solutmns would not be Kﬁ'&Clﬁf‘u, because both saluws are

nonpolar.

Which &, value indicates the strongest acid?
A) L3 x10?
(B) 6.7%107°
(Cy B.7x 1070
(D) 4:4 %107
(E) 1.8x 1078

What mass of CaCOy is needed to produce 11.2 liters of GO; when the calciumn car-
bonate is reacted with an excess amount of hydrochloric acid? (Molar masses:. CaCQOyg =
100 g/ mol, HCl = 36.5 g/mol, COy = 44 g/nicl)

(A) 25¢

{B) 44g

(G B0g

(D) 100g

{E} none of the above

By experimentation it is found that a saturated solution of BaSO, at Z5°C contains
8.9 % 107 mole/liter of Ba* fons. What is the &, of the BaS0,?

(A) 15X 10

By 15310

(Cy LEx 107

(D) 8.9 107

(£) 39 x 1¢°°
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%9, What is the AH? value for the decomposition of sodium chlorate, given the followlng

information?
"NaClOy(s) ~ NaGl(s) + 20, (g}

(AHY valuex NaClOs(s) = -85.7keal/mol, Nall(s) = ~982keal/mol, Oy(g) =
0 kcal/mol) ‘
(A) 12.5 keal
(B) —12.5 keal
(C) 178.9 keal
(D) —178.9 keal
(E) §178.9 keal)

To the equilibrium reaction shown below:

AgCl(s) e Ag*+ Q1™

2 beaker of concentrated HCI {12 M) is slowly added. Wh:ch is the best description of

81

82

what will occur?

(A} More salt will go into solution, and the K, will remain the same.
(B) More sali will go into solution, and the K, will increase.

(C) Salt will come out of the solution, and the X, will remain the same.
(D) Salt will come out of the solution, and the K, will decrease.

{(E) No change in concentration will occuy, and the K, will incréase,

‘When the following redox equation s balanced and all coefficients are reduced to lowest
whole-number terms, what is the coefficient of H,0?

HCL + KMnO, ~» H,O + KCl +MnCl + Cly

a1
) 2
(€ B
(D) 8
(E) 16

Fach of the following systems is at equilibrinm’in a closed container. A decreage in the
total volume of each container will increase the number of moles of product(s) for which
system?

{A) 2NHy(g) == Ne(g) + 3Ha(g)

(BY Hag) + Cly(g) = 2HCI{g)

() INO(g) + Oy = ENCs(g)

(D) CO(g) + HyO(g) + COx(g) + Halg)

(E) FesOufs) + 4El{g) = 3Fe(s) + 4HL,0(g)
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88, Which element(s), when. forming an lonic bond, has (have) the following orbital ,
notation? ' _ ' {

14, 2¢%, 2¢°, 8¢, 8¢

L Potassdum |
H, Sulfur |
III Chlorine _ |
(4 Tonly .
(8) Monly ' j‘
(C) 1and I only
(D) H and 1M only
(B} I, IL and T

Y

level inside the tube is 40.8 millimeters higher than that outside. The barometric pres-
sure is 730 millimeters Hg. The water vapor presswre at the room temperature of
29°C is found in 2 handbook to be 0.0 millimeters Hg. What is the pressure of the dry
hydrogen?

{A) 659.2 mom Hg

(B) 689.2 mm Hg

(C} 687.0 mm Hg

(N} 740.8 mm Hg

(E) 800.8 mm Hg

85. How many moles of electrons are required to reduce 2,98 grams of mckel ions from
melted NiCly? (Molar mass of Ni = 58,7 g/mol)
{A) 0.05
(B) .10
{C) 1.0
0) 15
{(E} 2.0

|
i
]
i
84, Hydrogen gas is collected in a endiometer tube over water as shown above. The water

sTOP
IF YOU FINISH BEFORE ONE HOUR IS UF, YOU MAY GO BACK TO GHEGKYDUR.WORK. {
OR COMPLETE UNANSWERED QUESTIONS. -
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ANSWERS AND-EXPLANATIONS TO TEST

1. (A) In the halogen family, the most active
nonmetal would be the top element,
finorine, because it bas the highest
electronegativity.

2. (A) As you proceed down a group, the
ionic radius incroascs a3 additional
energy levely ave filied farther from
the nucleus, Therafore fluorine, the
top elenient, has the smallest innic
radius.

s ® Since sstating has the largest aiomic
sadius and It outer electrons are
shie!dedﬁ-omﬂ:epmmbyah:xe
‘nunnber’ of intésior elections, it has
the lowest firet lonization potential

4. (D) Some _physical ' characteristics of
memlmﬁoundhb«ﬁne.thafcurﬂ:
halogén down i the group.

B, (A) Sodiummmhasﬂu’mdm

&(G)Aluminnmoxldchasx\!“'a:ﬁl 0’"

lony,

7. A Pomhmphosphmhasak"anda
PO;"iun.

8. (D)Johnnﬂwnkmdtwdwiththnhmic

. postulates of atomic theory,

9, (E) Gaylussac in credited whthi the state-
mept thi, whem gases combine,
they do so it ratios of small whale
pumbers that are in relailonship w
the volumes of the reactants and the
vohmmofthepmducmtmder the
same conditions.. -

2'.!. (C) Chexler i credited with this
wmpemm‘e'mlume'm!aﬂonslﬂp of

y w-?-!- or ViTi = 3T as shown in
ok 1
thaqmﬂﬁn.

iL (A) Avogamism&ﬂite&wﬁtﬁﬁe concEpt
:egardingthcnmnbm'ofpﬁftidesln
a mole, e.nzxw”;andthisnnmber
* bears his name.

12. {(B) mismditcdﬁthﬂlel’gﬁ”ﬂ“
relationship of gases,

13. (G) This incindes the functional group of

14. (D) This ncludes the fimctional group of
an organic acld,

26, (B)-AR ester is the equivalent of an

" orgunie salt since bt-is umally formed

frora an orgenis alechol, R-OH,

which gives R R‘+H,o"
(R* indicates that this- Jydrogen
bmchnmdnatbetheaameaaﬂ.)

16. (B) This includes the fmctional group

of an ether, It can be formed by
the delydration. of two alcohol mok
aculu.'rhemqtionh :

R-OFH T HOSR'R-O-R"+ H,0,

——al

17 (B)Themolomhrmm'cofmbon
dioxide B O=C==0, wherc the
oxygnmml&b’apmmd.d&wugh.
dwbondingiupolm'mthecmimn,
couhmmctmchmmwm&mtea

~nonpoﬂarmcrlenlle-
18, (A) Ahydrogengumolemleudiatomic;
_ hhmﬂmolofmmsinaachmolcof
mo!emlu.rcprmnwdbyﬂg.

19, (B). Each GO, has three atoms per mok
ccule; henee the expression can rep-
resent 3 mol of atoms in 1ol of

) molem}c&

20, (B} With complete ionization. H:SO; ~»
ZH*+ 808, or 8 mol of ions per mole
of H,S0,, -

21. (C) The expression ZNy0 represents two

"wiatomle fnofecules’ o' & mol of

29 (D} Carbon  temachloride. ‘has  four

hydrogens, each bonded. to an s
hybridized orbital. The four 3
orbitals of carbon are jn a tetrahedral
e&ieaéa&!meéfhﬁeh-:grv‘-‘-? & COT
fSgoration balances the poladty of
enﬂzbenﬂ.fermingampaler%
]entmolecule.

28, (A Bammemshnnhawyacd\'emml.
the chloride formed has an jonic
bond and s an jonic substance,

24, () Chilorine’s mngcr eieamnega&vity
. draws the hydrogen-electron ‘doser
to ftsclf shove often, sd that the
charge distibution in die molecule
is uneven, cauding a negative and
-positive polarity. Therefore hydrogein
chloride is 2 polar covalent molecule.
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_ W% £ Benwene ds an aromatic  (ring)
styuctorg <lasified a8 an organic
- substance,

- 10Ls m‘nGE)Acam!yummlema
cheinical reaction by lowering the
activation enexgy required for the
reaction to ocour. ‘

IOE.E'I.GE)Sodiumchloﬂdchanhxﬂc
substarfcs and when wolten is 2 good
“electrical conductor, and the reason
14 'that In the molten state the jons
are fres to migrate to the dnode and

108, (T, F) Ice'is less deinse than liquid water.
Watér molecules, however, are polas,
not ponpalzar, and watsr expands as
thmemuleculum'angethemelveé'
into a crpstal lattioe.

104 &) Thcsmwmmtthathowpeeofthe
same clement have the same mass
nnmbm'fnﬁlue.lmtopuofﬂwme
' clement have' the sume mumber of
‘protons but vasy in’ the sumber of
'namnhinthenuelm'!‘heﬁfﬁr
dimehompeahawﬂaememmic
nm‘mhﬂd.'ﬁ-;mmmmbcm

103, (‘T,'I‘,C!E)Aadhmthathmgmylow
solubility in a particular solvent can
reach the saurated polnt in a solx
linnwiththa:snlvant.hmthnwmﬁon
cmaﬁnhcdaadﬂedmdnm'ﬂm
tumdi&:wmuelymﬁ:ntnamaﬂ
arount of solute in 4 solvent. *

106. (T, T GE) The reaction ix
G+ 03— CO,

andahowalmolormgofcarbnn
pmdnmlmolorﬂd!.ofco..

g'z;aa; x—-l—z-g%qa-fpi.&?gc.

_Somesmmemhmmdﬁe
mrtlonexplainsitmrecﬂy

7. (5 F) A madion m equilihrinm  hoe
rmchedamwhmthemard
andrevmmuﬁmmomﬂng
atequaltammmmmﬁomof
memm&mdpmdum.howm
are not mecessasrily equal and are
dezcribied by the £ wlue ot the tem-
;mmmreofthemacﬁum .

108. ( T) In an electrochemical reaction,

anions migrate to the anode, Itistrus

*1at positively. charged: jons (cationis)
= atmactsd. to  the. negatvely
charged cathode, :

109. (55°%) Thi value nFf = B cin be énpressed

B3
W;am&*%
and pif =3 25
[H,o*]-mw“‘“’

I‘hmprStepmsemsalazgerm -

: centration 'of hydronium fons, Hy,G*.
116, (%, T, CE). 'Iheﬁmtmtcmenthm'l‘he
change in Gibhs free energy. AG,

. depends on the enthalpy change, AH,

snd the entropy change, AS, froin the

equaﬁanAGuAH- TAS. Thus, states

ment I i alsp true and cxplnins the
‘Firet statement. .

i1, (I,T, CE) Intheexpresa@mfm-theequ%
lib:inmmmwfanradd,[H.O‘lh
in- the numerator;

.‘f.-_-l 1{50"' Yh‘
;e
As. [H,0'] decreases in the wesk
s the denominator gets larger, there-
fcregivingmaﬁerfs';vaiue&
12 (LD Baﬂ:mmnmmmmthey#
are not related. .
118. (T, F) A pi bond is forriéd between p
. lobasofadjéc:n.amuﬂlaﬁm
same plane:

p Orbital pOrbita!

However, ovever, each # orbital conslsting of
t@mlubﬁeaﬁhu&daioﬁl&i‘melw
trons, so the ceason is fise,

114, (1. ¥} The asertion thaf the boiling
points of HyS and Hy0> sre signisi-
cantly different iy true, hut the reason
Esialmc.%torhmﬂwhighmdugme
of hydrogen bonding.
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40, (B) Two immiccible figuids, when shaken
together vigorsusly, may each form
small, ‘colloldalsize paiticles, dis
persedinthpptherliqtﬁd.

41”(D)Inthegmph,theﬁmphteanmust'

represent the condensation from gas

1o liquid because there is 4 second,

lower platear, which would represent
the second change of siate, from
'Bqtﬂdmaolld.

42; (B) X the cloctrons have the same prin.

cipal eiergy Yovel, they will 61l the &, -

- ##, then the & Tevel; This progression
is from the lowest engrgy sublevel to
the highest, to. accommodate I8

.48, (8) The empirical formula identfies the
atoms présent and the lowest-whole-
* number ratio of thely’ occurrence as

" CH, The molecular formula, which
givea the sctual composition of the
compound,mmtthenbcamlﬂtipie

_ ' -oﬁzheempn’lcalformuh.cgﬁ’q.

44 (D) Considering the concepts behind
_Charles’s Law and Boyie's Law, you
can arrive at the fraction to be used
in kelving and torrs, The volume must
mcrensewithanmc:mwinmlmn-
ture and also increase with a decrease
fn pressure, Tharefore the fractions

883K - 640torr

would be BE and mm. Using

the combinedgaslaweqmﬂon.
WA _%A

L 5
and solving for ¥, you got

s
““ﬂxﬂ

which i .hesameanswer.
(DBTheatomlcmas,sz.inhewu!
ammber of neutons and protons.
Since the atomic number, 18, gives
thenumbarafpmtons,ﬂg .16 = 16,
or the pumber of neutvony, statoment
I is false, Sloce this jon has a charge
of -2, it has two more elecirons than
protons.orls electrons, Statements I

and 11 are true.

43, (1% The inost active metaliic ciements are
found in the lower left corner of the

periodic table,

4. () 'I‘h.,riseinthehollingpamtdepcnds
‘on the numberofpartides in solu-

"tion. One fiole: of-Catlly gives 5 mol
of ions, more than aay other sub-
stance Hated: - '

cacl,-»ca**+zm-

Thenumbemfmolesaﬁimmglvenhy
the other substanges are us follows:

mwzm)nz.mﬂ.m)ﬂ

48. (B 'rhe,sp"hybﬁdlm‘ﬁxe teteahedron
cmﬁgmﬁon.’ﬂhé@'(n)utﬂgonﬂ
plannr.‘l‘he:p(c)hﬁnm’l‘hesm)
and p (A) are the usyal orbital
stinchires,

ﬁugTMnm&hﬁ

’ 8L V=L
s{a)+0:(g)—>soa(s)
ﬂwﬂmx@”aﬁﬂmmMmm
{x L)} "are shown' abuik, - Since the
equadm,-amormngtocay—bmc‘
Imshmthmlwﬂnneafoamen
wﬂhlwﬂma&nﬂu&mﬂq

1L 50,

smx s n.sz.so,

Bg. (C) mefactﬂm;themcrmlevelhlﬂm
wachhigherinﬂmﬂghtddcof
_thcmbehdicntuthnrthepmmmln
“the ﬂwkluhighwthanthemos-
pheuicpmssureexermdonthcopen
end of the: tube on-'the’ ﬁght side,
¥ the pressure inside the flask were
the mur a3 e aimospheric pres-
m,dwheighxofthemmmd
beé the mmc i both’ aidéa of ‘the
U-tube.

Bl (B) Theonlyehmlggwmﬂwmﬂd
chﬁngemeprmreofthegasinﬂde
ﬁacﬂaskkminmseﬂ:‘.wmpﬂ%
mofthcga&meﬂdmmethc
pmrcwm!:. o '

5%, {O) An amphotenc substarice mnst be
ahlewbeapromn,m,donormd
& proton receiver, The bisuitate jon,
HSO(, ix the only choice that can
cither moespt & protow’ sid bocome
HaS0,, or jose a proton and become
thﬂﬂulmiﬂn;ao‘

8%, (C) Stnndard ‘conditions are ‘278K and
769mml-tg.



20 » A DIAGNOSTIC TEST

B4. (A) Dividing .the percentage. of - cach
element by the atomic 'mass of that
clement gives the basic ratlo of stoms,
.but not necessarjly in whole numbers.
‘I'bm(na)ﬁﬂ.ﬂd-lﬁnoﬁts)ls'f
,+82=043, (0). 27.5+16'=172-
Becausz atoms occur in whole
' numbers, Wunowmmmnipﬂate
these nutniberd mathemiatically to get
whole nirbers, Usnally dividing each
nimiber by thie smallest one helps to
accomplish this: (Ba) 045+ 048 =1,
(5) 048+ 043 = 1, (©) 172+ 0.48 =
4. The emplrical forgauki i BaSO,.

55 {C) ‘The percentage composition can be
found by dividing each total atomic
s in the formula by the miokar masa

of the compound.

CA=dl} 40+ 74 % 100% = 54% Ca
Oa=82 3@+_74x100%m43%0
ﬁﬁm-—,ﬁ 2+Tix100% = 2.7% H
6. (B) The solution satup isf
’ i L
azan:var;zfn-»mﬂ-r‘{.{_g)
Note that the equation mass Is calas-
iated under the substances that have
mass units above tham., According to
the calcolnted equation masses, 73 g
of HClwould be needed to react with
GBgofzinc.Sincedlm{uonl}'GBg

of HCl, we use this and disregard the
85 g of Zn,

g 25 H,
ﬁﬁgﬂﬂxn .
=178 or L8gofH,

E7. (C) All the other statements ropresent

B8, () The sctup & appropiste for the
collection of a basically monsoluble
gas by the displacement of water, All
three gases fit this description.

M.Q&)Bmthemﬂpofthepwmdes
firom the radioacdvc source bend
toward the positive plate, the source
must be negatively charged. The only
radioactive particle that fits this cri-
ter'unisthebetaparﬁde,_le.

69, {A} The cmall X indicates that this s
wapk acld, so statsment I i frlse.
When HCN ionizes, it can be shown

that FCWN v HY o+ 0N, This it o molar

matio of 111, 5o statement I raust bo

tree, ) '
61. {B} Since the equaﬂonahmﬂmzmol

of NO-react to releass. 150k}'.

. solution i .

omm::-——"g—

Thiuprobkmmuldhcmlvedinﬂ:e
same mannei If the heat had. been
-expresssed in kilocalories, To convert

mu&!&mtﬁ.c&h&;mﬁ&xlﬁ'} N

=1 keal. .
62. (A) In the anned-lmnd&m
theary:

HGH+NH, - NHS +.

155

Gﬁ.(B)AcoordingtoGrahamsIawﬂtem
of effimion of two ranes are Invreely
proportionnal to-the square roots of
thelr molar mssscy, Since 1 mol Gy =
Mgond lmol Hy=2g
‘Hyrate _ vﬁ' 16 4
Ou'ate

'I’heremre,ﬁm-eff;monmtcofhyﬂr&

gen is four thnes faster than that of

ORygRL.
84. (A) The swncture of SO b & rosonance
hybrid, shown as follows:
o e
5 __++8§

MO o
65. (E) The K,of water is

K, =[O J= 10
1€ [OH ] =1.0% 10, than
. W},.‘Eﬂal@"‘m
Tt
‘and,
. pH=-loglH*]=10
1 mel HC
66. (11 0.365gHCx m
= 3,01 mol HO) .
0.0} ol HCI -5 0.01 mol H*
+ 551 moi O3
EHT=00=1X 10“’va1., then
pH=2
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a7 (B) Hydmcmmbaforeheahngl:ﬁ!i()g

68, (E) Since metallic oxides are basic anhy-
 deides, the only nonmetalilc cxide 1
SO,.Therucﬁonnasﬁonm

SO,-I-H,O-—-)H.SO;(mlﬁmadd)
é9. (B) ‘!ntheﬁtmnon,memacﬁonia:
. SHCI+Caf{OH), - CaCl; + 2H,0

The wcid w base ratio is 2:1, or
{moles acid. used) = 2(moles base
used), o0 -
MﬂnmmwhereMmthemohﬂty
and V Is the volume
expressed n Hters, then
mMaVé :
2V,
0.05 M x-8:0%L
. 2(0:621.)
0. (D) Allthereycﬁomwﬂlgowwmpleﬁon
except (D), which will not occur
spontaneously at all. ¥ E° had been

" My

My =085 M

positive, however, this redox reaction

woulkl ocour.

. (D)Sodium hydroxide I+ hygroscopic
and’ will atract water to its surface
area, This water will influence its
“mans; consequently there will be Jesy
aodlumhydrax:deinthemused.

72, (C) 2§fo+o.—>2ub
'I‘hiahnmas ometry preblem.
The equation masses are placed be-
uneath the snbstances that have quan-
titles above them. -
Ubing the equation relatonship gives

92 g NG,
. %ﬂg}‘}%n

Using the mole method gives

ibgnox 2AND o ano

g—NO
Using the equation cocfficionts gives

e = 0 o My

B X S =2 ol NOy
then

46 g NOy l

2@5&!@0;)(1 NG =92 NOy

78, (E) Sines In this reaction 4 volumnes of
gasas are forming 2 volumes of prod-
uct, the xandoinness of the system
I¥ decreasing. Therefore, entropy s
decreasing and AS is negative, In, all
the other reactions randomnm is
increasing, '

74, (D) The reaction is
ma{g)-i-ﬂnr"(excms)——) 201’ +Bri(g)
Here 2 molof chloride lons and 1 mol
of Bry molécules are produced.

76, {D} Since both solutions were 1 molal and
‘neither compound jonized into more
particles, thefm&ingpoinnwwldbe

the fame.’

6, (A) HYds X"+ Y
Sincc[!t"]hinthenmnemmofm.
.Kgglﬂ*il"[

T |
'Ihestmngerthimdd.lhcgrmerm
[11"] and the K, value, Of the choices
given, 1:8 % 10 is the Iargost.

72, (C) mco,+mct—»m.+n.o+:‘ﬁ
'l'hls 1 & massvolume prob!em with
the mass and volume indicated below
the equation,

Using the factorlabel method gives

mﬂgﬁaﬂog
1125860, x 554 -

=5GgGaGO,
Ushog the mole meshod gives

1m0 CalO,y
ﬂ.& -
NR el O Y — 1

=08 mol Caly

1005 CaCO;
imai&uﬁﬁ’,
= 5 moi G0, ‘
78. (B) K,=[Ba*§50,"]
K [Ba*] = 39 x 10°, then [SOF]
must alse equal the same amoimt, 8o

K, =[3.8x16°[3.9x107}
= 16,2 % 107 or 1.5 x 1075,

0.5 metGaliln X
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70 (3): AHPmise > AE, (producte) — AR 88. {E) Each of theclements whitn becoming

{ons" has this configaration of 18

(e ) electrons,
%""“"““ﬁgw’(‘w”w) Kwith 19 electrons— ¢” - K* with 18
m”“ ket . Glemm
(c}smemancxmmmwmaddm g kahlselecm+2e'-es’"wiﬂ:
thecblm-ldclnpmmmﬁm.an-' 18 electrons

mrding to. Le- Chicliet’s Principle
the equilibrium Wil shiftin the direc-

"tlon th rediice this disitkiines, so the
K, will remain the same but salt will
‘mﬁw outofsomﬁon.'l‘hhpmcm

Mg g+ O
wﬂlconﬁnnemtﬂthex,krmmb-

lisheds This phenopienon is called
the “common fon éffect.”

81 (O Ha+mno4->n,o+xm+mm.

+Ch .
) oxldaﬂon.zm‘—o(ﬂ,+2e
reduction: BII* 4 MoOy + B~ —
Mn*+ 4HL0

8 {oxidation reaction) and 2 {reduo.
mmmmmm= gein
md!mssiﬂn.
10Gt — B0l +368°
16H* + MOy + 108~ - 2Mn®™ +
SHO
168C1 ++ 28MnG,—> 8FLL + TG+
2Mnﬂ;+5€‘:l,

82 (C) A decrease in' volume will cause the

equilibriom to shifk in-the divection
* that bas-less voinme(s) of gas{es). In

every- case except (C) this by the’

© weverse  yeaction, - which  decreases
the product, The cocfficlents glee the
wiume relationships,

Cl with 17 electrons + &~ -5 CF" with
18 electrons .

84, (C) Change’ the water height to the

eqmn]entlinheinht:

8 ii_ &% lmmgg
# 18 6 FECY
anmHS‘

qututfwrhcdlﬂ’armmmheigb:m
getthegaspreamwe.!‘rmxreonthc
grais -

750 mum Eig — §xum Fig

= 727 mm Hg.

Vapor pressure of H;O at 20°C
accounts- for 30 mm Flg pressure.
Therefore

727 mmn Hg — 30 mmi Hy

ﬁswmmiig

85, (B) 'I'.hemcdonip

Nit* 4 2o — Ni ()
Since £ mol oi‘elecmmraqak_cé

wﬁmnlmulofnlckel,md

1malNL
‘2’9’5& BBTgi -

then

me.ﬂﬁmoiNi

"8 mol electrons
‘Os\mel'm X "-—'——-—-——-'-I mﬂf .

= 0.1 mol of dnén'ona_



