Directions: Each set of lettered choices below refers to the nNumopered questions, formulas, or Statements immediately
following it. Select the one lettered choice that best answers zach question or best fits cach formula or statement and
" then blacken the corresponding space on the answer sheet. A choice may be used once, more than once, or not at all

in each set,
Questions |- Questions !0-12
o Ons 14
(A) Thermometer- _ (A) NaHCoO,
(B) Separatory funne} (B) H,S0,
(C) Fiame spectrophotometer (C) CH,
(D) Burette - , (D) Ca(OH)g
(E) Volumetric flask o (E) CyHyy
(_ I Used to study the characteristic emission lines A 100 A significant constituent of baking powders
prcduced by excited atoms of elements ' :
€ 1. A constituent of gasoline
€ 2 Used for the preparation of solutions of specific 8 ' :
concentrations when a solid s used as the sojute C 2. A major constituent of natura| gas

Qp 3. Commoniy used for removing the water layer

from a system containing oil and water Questions [3-15

D 4. Used for volume measurements during titration (A) 304g) =2 O4(g) .
(B) OH + H,O0" = 2 H,0 ~
westions 5.9 - (©) BaCly-2 H,0s) = BaCly(s) + 2 H,O(g) -
Q“““%—- - . (D) Ca2*+ CO,2- — CaCOy(s)

(A) Linear (E) Fe+ Cuyie Z Fe?s + gy
(B) Bcnt(Vﬂhapcd)
(©) Tngon;l. planar E 13. Represents an oxidation-reduction reaction
(D) Pyvramidal '
(E) Regular tetrahedraj L 14 Involves the formation of an ionic precipitate

. A from a solution
From the list above, select the shape that describes

each of the following,

£ I5. ReprcscmsaBrﬁnstcd acid-bhase reaction
B 5 "0

. 6. Bl

NH,

Br,
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% (A) 3d Transition metals.
(B) Alkali metals
(C) Halogens
* (D) Nobile gases
{E) Actinides

Are the most readily oxidized elements within a.

given period

[ave the highest first ionization energies
{potentials) of the elements in their respective
rows of the periodic table

Are all radioactive elements

Are lhc most electronegative of the c!cmcms
above

Questions 20-22 refer to thc following dilute

solutions.

D 20.
¢ 2.

{A) 0.010-moiar HCI

(B) 0.010-moiar NaOH

(C) 0.010-moiar Ba(OH),

(D) 0.010-molar H,SO,

(E) 0.010-molar C,;Hg,0y, (cane sugar)

Which of the ab'ove has the lowcst pH 7

Which of the above has the highest concentra-
tion of OH" ions? .

. Which of the above has a frcczmg poml closest

to0°C?

Questions 23-25

(A) (B)
A \
¥ )
X x
4“ ". ’
. X X
E)
(E) \
y /

[; 23. Shows how a plot of the pressure-volume prod-
uct y varies with absolute temperature x for
| mole of an ideal gas - . ‘ .

l;) 24. Shows a plot of temperature y versus time x
for the compiete conversion, by uniform
heating, of a pure liquid {rom below its boiling
point to its vapor form abaove its boiling point

§325. Shows a plot of the fraction of molecules ina
gas sample y versus kinetic energy x at a given
temperature
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CHEMISTRY TEST-—Continued

Part B

Directions: For each of the qucsnons below, ONE or MORE of the responses gtvcn are correct. Decide which of the

responses is (are) correct and on the answer sheet blacken space

A if 1,2, and 3 are correct;
B ifonly | and 2 are correct;
C if only 2 and 3 arc correct;
D if only I is correct;

E if only 3 is correct.

MARK ONE SPACE ONLY ON YOUR ANSWER SHEET FOR EACH QUESTION

Directions Summarized

D O ™ ®

1,23 1,2 2,3 ] 3
only only only only
26 CaCOy(s) —& hea £ 30. A picce of zinc may be distinguished from a
picce of magnesium by
l?rodufctg rés(t)zltgng.fr'on;gh;.l,hc{mz;l gccomp°5'° {1) determining which conducts electricity
tion of CaCO, indicated above include (2) determining which releases H, gas from a .
CaO , I-molar hydrochloric acid solution .
CO, {3) ) measuring the density of cach
3y C
D 31. Two I-liter flasks contain hydrogen and oxygen,
L 27. A ncutral atom, atomic number 33 and atomic rcspcctivc]y' at the same (cmpcra(u{c and pres-
. mass 75, contains sure. It is true that the hydrogen and oxygen
(1) 75 neutrons . molecules have the same average ;
(2) 42 cicctrons ] @kinctic cnergy i
@ 33 protons ' : (2) mass i
(3) speed -

28. When the temperature is increased, the speed of

a chemical reaction usually increases because the ﬁ 32. Molecules that involve both s and p orbital

(1) pressure has decreased clectrons in their bonding include which of the
" following? (Atomic numbers: H=1,C=6,

(2} molecules collide less frequently .
i =7,Cl=17)

fraction of the molecules possessing the

activation energy for the reaction NH,
increases Cql,
HCl
C 29 When H,S burns completely in oxygen, the prod- :
ucts include : D f 2 C L

1S

s 0, ,
H,0 B _ o ,
| 50 ONTO THE NEXT PAGE™ -
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 CHEMISTRY TEST—Continued . , .

DIRECTIONS SUMMARIZED ON THE OPPOSITE PAGE.
33 Species that, in water, Tcan funcuon as both a

Bronsted acid and a Brdnsted base include
C_ which of the foilowing? o /1_

(1) HCIO,

HCOy” | ) | J ’
/HPO2- . . - :

0 Reaction Coordinate

Encrgy

34. 2 SO,(g) + Oa(g) = 2 SOx(g)+ heat

37. The diagram above shows how the potential
5 energy changes as reactants are converted to
products for a given reaction. From the
diagram, it can be conciuded that the

¢ Forthe system above at equilibrium, increasing -
the temperature increases the number of moles
of which of the following when equilibrium is
reestablished? .

(1) 504(8) overall reaction is endothermic
N\, Oa2(g) ‘ activation energy of the forward reaction is
SO2g) S 659: ] greater than that for the reverse reaction
st~ . (3) forward reaction is a more rapid rcacuon
15. ... CaO(s) +... H0' +...Cl'—= than the reverse reaction

6 Additicn of solid calcium oxide to a solution of- 8. The number of moles of CO, that can be dis-
solved in a liter of water increases when the

hvdrochloric acid results in the formation of
Ca?® i ‘prcssurc of the CO; is increased :
H,0 | ' . temperature of the water is increased
(3) H, . (3) liquid is stirred

36. The SiCl, molecule is nonpolar and chlorine is _
g more electronegative than silicon. From this ’
information alone it can be deduced that the

(1) silicon-chlorine bond is nonpolar

) - SiCl, molecule is pianar
(3)) SiCl, molecule is symmetricai A
‘ ]
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Directions: Each question beiow consists of an assertion (statement

"Produced At Brentwood U.F.S,D'. Ross Center”

CHEMISTRY TEST—Continued

Part C

) in the left-hand column and a reason in the

right-hand column, On the appropriate line of the answer sheet blacken space

A 39.
. 40,

/4 43,

A 7y

b 45.

60

A if both assertion and reason are true statements

and the reason is a correct explanation of the

assertion:

B if both assertion and reason are true statements,
but the reason is NOT a correct cxplanation of

the assertion:

C if the assertion is true, but the reasonis a false

statement;

D if the assertion is false, but the reason is a true

statement:

E if both assertion and reason arefalse
statements.

Assertion
Laertion

Element number 12 and element number 20
undergo similar chemical reactions

The element carbon forms the basic struc-
tural framework of more compounds than
any other efement -

The molecule CO, has a net dipole moment

of zaro
TR
o0=C=0

A catalyst that increases the rate of a
forward reaction aiso increases the rate
of the reverse reaction ’

The boiling temperature of water is lower at
high elevations than at sea level

-

Nk
An clement X with the electronic configura-
tion 12 25226 3:2’3p\4 can be expected to
form a compound of the type H,X
The heat of vaporization of water and the
neat of fusion of water are numericaily
different U6 T

BECAUSE

BECAUSE

BECAUSE

BECAUSE

BECAUSE

BECAUSE

Directions Summarized 7
A - True True Reason is a
correct expianation
B - True True Reason is NOT a .
: correct explanation
C-True False
D - False True

LE - False False

Reason
~ooaon

clement number (2 and element number 20
have similar valence efectron configurations.

the carbon-carbon bond is {onic,

the arrangement of atoms in the CO,
motecule is linear and symmetricai, and the
bond poiarities within the molecule are
canceied out,

the activation energy for a forward reaction
is necessarily equal to that of the reverse
reaction.

the atmospheric pressure is iower at high
clevations than at sea level.

two additional electrons fi] the valence sheil
of an eiement with outer electronic configu-
ration 3523 p4.

when water {reezes or vaporizes, its chemical
composition remains unchanged.
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CHEMISTRY TEST—Continued

DIRECTIONS SUMMARIZED ON THE OPPOSITE PAGE.

,ﬁ\“é.' When a piece of Zn is di’éppcd into
l.0-molar CuSO, solution, metallic Cu
appears.

ﬁ 47. HCOj can act as a Brénsted acid or a
Brdnsted basc .

6 48. At 25°C and 1 atmosphcrc pressure, H,O is -

a liquid but H,S is a gas - K
adlagss ST

[Z 49. The equation 4 :
?, Fe?* + NO, +4 H' = Fed* + NO +2 H,0
is balanced

D 50. 59Ti and 59Cr are isotopes of each other

2 51. When the valve in the system shown above is
: opened and the system is allowed to reach.
equilibrium. most of the helium remains in
the bulb on the left

D 52. The first lomzanon energy of Lx is less than
that of Na

BECAUSE Zn is more readily oxidized than Cu is.

BECAUSE HCO,™ can donate a proton to form CO,4?-
or accept a proton to form H,COq. :

7

BECAUSE the molecular weight of H,O is less than that
,Of Hgs.

*BECAUSE all the atoms and' charges in the equation

@shown for this reaction are conserved.

atoms of 3T and %9Cr have the same mass

BECAUSE
: number.

BECAUSE when two bulbs containing gases are con-
: nected, the randomness of the system
decreases.
BECAUSE Liis a smailer atom than Na.

A

 GO.ON-TO-THE NEXT PAGE. -
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CHEMISTRY TEST—Continued

Part D

Directions: Each of the questions or incomplete statemeants befow is followed by five suggested answers or comple-
tions. Select the one that is best in each case and then blacken the corresponding space on the answer sheet.

53. e B0+ Mg~ L MgO+ .. 56. Which of the following ions does NOT have
‘ , 0 a noble gas electron configuration? (Atemic
é According to the equaticn above. how many numbers: O =8, Na=1Il, Ca=20, Mn=25, .
moles of magnesium weuid be required to react =33
completely with | moie of B,0, ? (Equation is ' (A) O2-
not halanced.) . (B) Na’
(A) 0.2 mole (C) Caz?+
(B) 0.3 moie ‘ (D) Mn2*
(C) | mole (EY I7
(D) 2 moles.
(E) 3 moles , 37. What volume of 0.20-molar_HCl is required to
¢ exactly neutralize 40 milliliters of 0.10-molar
54. In the ionic solid NH,NO,, the ions present are NaQH ? .
IO‘ (A) NH,"and NOy 7 (A) S0 mi
(B) N3+ H’, and O2- ' Eg; jg m:
. ‘ Y : 0m
(C) NH,", N3*, and O2- (D) 10mi
(D) NH,, H”, and NOy~ (E) 8 mi

(E) NS* N3- H", and O2- . . .
: 58. All of the following are true of aluminum

- 35. All of the following are good laboratory Q EXCEPT:
D practices EXCEPT: (A) ltis a good conductor of clectricity.
(B) itisa metal of high density.

(C) It forms a protective coating in air that
resists further corrosion.

(D) Itisan excetlent reducing agent.

(E) It forms a hydroxide that is soluble in both
strong base and acid.

(A) Wait for a hot object to cool before
weighing it.

(B) Rinse a burette with the solution that wiil
be used to fill the burette.

(C) Wear goggles at all times.

{D) Return unused chemicals to the rcagcrit
bottles.

(E) Todilute H,S0,, pour it into water siowly.

TOFTTTHENETEAGE - 3
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CHEMISTRY TEST—Continued

mPo — jHe+1? \ :
H,+ 1,2 HI R
'ﬂ'ac mxssmg product in the cquation above is B 3

( A) 2!6Pb
(8) 212pb
(€) 13ipb
(D) *%Pb

E) 2%%Pb S~D_ _.
B T ST TTl—l?]and[l.

9?3203+2NH3‘6 FC304+N2+3H20 B
‘ 0 Time

d
>
——
m

Concentration

{moles/liter)
P4
’I

According to the bzlanced equation above,
when | mole of NHy reacts completely, which

of the following is true? 64. The graph above shows the variation in concen-

" tration of reactants and products as Hy and Iy

(A) I mole of N, must be formed 4 —  react to form HI at a given temperature.
(B) | mole of H,O must be formed : Equilibrium is reached when the concentration of
(C) 3 moles of FesO, must be formed Hlis
(D) 2 moles of Fe,Og must react '
(E) 4 moles of Fe,O4 must react (A) A
(B) B
. . . () C
. What is the percent composition of CaBr, ? (D) D
(Atomic weights: Ca = 40, Br = 80) (E) E
(A) 109 Ca and 90% Br
(B) 209% Ca and 80% Br ' 65.. - Element Electronegativity
(C) 25% Ca and 75% Br " p 21
(D) 33% Ca and 67% Br - R q P
" (E) 50% Ca and 50% Br P
Br 2.8
o . . 0 3.5
. Two samples were weighed using different .
balances and the following data were obtained. ‘On the basis of the electronegativity values given
. Sample #1 = 3.719 grams above, in which of the following are the bonds
Sampie #2 = 0.42 gram most polar?
The total mass of the samples should be (A) PH,
reported as (B) H,0
(A) 4 grams (C) HBr
(B) 4.1 grams (D) P,
(C) 4.139 grams: (E) PBry
(D) 4.14 grams :
(E) 4.140 grams 66, Potassium hydroxide is a good conductor of an

~ c‘ccmc current in the

A solution of a base that has a pH 0{ 9.0 has a B (A) gaseous-state only

hydrogen ion concentration of (B) moiten (fuscdl) state only
.9 {C) solid state only
(g) : Z: llg.: mo:ar . (D) solid and moiten (fused) states
(C) 1 >< 10-5 molar (E) moiten (fused) state and in aqueous
() mo & _ soiution

(D) 1 X 10-7 moiar
(E) 1 X 10-? molar

" G0.0NTO THE NEKT PAGE=:
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CHEMISTRY .TEST—-Conti;wed

67.  Liquid Vapor Pressure (mm Hg), 25° C 70. To find the concentration of a solution of a base
A 0w _ by titratiop with a solution of an acid, which of
B8 B (= the following represents the minirnum data .
f%* c : needed, assuming that the titration has been
D cam’qd to the proper end point and that the
E equation for the reaction is known?
I Volume of acid
In which of the liquids listed in the table above | ' lI. Volume of base
are the intermolecular forces of attraction the lII.  Concentration of acid
strongest? : ) (A) 1 only
(A) A : (B) I oniy
(B) B . : (C) land Il only
(Cy C (D) 1l and I only
(Dy D (E) L1, and I
(E) E .

_ 71. - CHOH) () + ... OH = ... Cr0,” +. 2 H,0
68. The range of oxidation states exhibited by D oo 7oA

most clements in group V of the periodic tablg - @ When the equation above is balanced. how many ‘"’

a (N. P. As. Sb. Bi) is g oen ¢ grams of water will be produced when [.00 mole of
(A) =3 to+] CrO, is formed? ~
“(B) -3to+3 (A) 9.0 grams
(C) —=3to+5 (B) 18.0 grams
(D) =210 +3 po. " (C) 27.0 grams
(E) +lto+5 PG N o (D) 36.0 grams
: -y B B Ay (E) 45.0 grams J {).,
69. Mass of Empty Flask 38.913 grams
Mass of Flask + KMnO, 39.898 grams

(_ Mass of Flask + Residue (after ignition) 39.773 grams

The data above were taken for the decomposition of
KMnQ, by ignition. which liberates oxygen and leaves
a solid residue. The experimental mass ratio is

(‘A) (%%si gram residue/ gram KMhO‘

(3) 8_8%(')5‘ gram residue/ gram KMnQ,

(O gg%— gram residue/ gram KMnO, - T

(D) gg—gg— grams residue/ gram KMnO,. /

(E) g—-?%l grams residue/ gram KMnO,
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CHEMISTRY TEST—Continued

Which of the followmg statements concerning
fluorine and chiorine is FALSE?

. ¢A) Fluorine is more c!ccxroncgauvc !han

chlorine.

(B) The atomic radius of the fluorine atom is
less.than that of the chiorine atom. -

(C) Fluorine is a stronger oxidizing agent than
chlorine. -

(D) Both fluorine and chlonnc commoniy exist
in positive and negative oxidation states.

(E) " Both fluorine and chlorine are diatomic -
gases at room conditions.

. How many moles of sodium oxalate. Na,C,0,,
-are present in 6.7 grams of this compound?

{Atomic weights: C =12, 0= {6, Na=23)

76. Which of the following acids, listed with their

ionization constants at 25° C, is the strongest?
{A) Nitrous acid (HNO,) K, =4IX]0"4

(B) Formicacid (HCHO,) K, =18X10-¢
{C) Benzoic acid (HC7H502) K,
(D) Acetic acid (HC;H30,) K, =1.8X 108

(E) Hydrocyanic acid (HCN) K, =40 10710

77. ...52052-+...l_-'...504?-+...17
What is the maximum vieid of iodin= that can
/’} be obtained when i mole of Na,S,04 reacts
- completely with excess iodide ion according to
the equation above? (Equauon above is not

d.
(A) 2.0 moles . y balanced.) -
(B) 1.0 mole . et (A) 1 mole
(C) 0.50 moie (o A == (B) 2moles
(D) 0.10 moie e (C) 4 moles
(E) 0.050 mole (DY 6 moies
(E) 8 moles

A sample of 30.0 grams of glucose is dissolved
in enough water to yield 200. milliliters of
solution. What is the moiar concentration of
glucose (molecular weight 180.) ?

(A) 0.500 M
(B) .00 M
(C) 2.00M
(D) 250 M
(E) 10.0 M

{oo L o/‘@ e

il

| COy(g) + Cls) — 2 CO(g)

A sampic of 100 liters of carbon dioxide at

25° Cand | atmosphere pressure is reduced by
being passed over hot coke according to the
equation above. When measured at 25° C and
I"atmosphere pressure, the volume of carbon
monoxide formed is - 1

(A) 224 liters I mole ool
(B) 44.8 liters ) o L
(©) S0liters % [P X

{D) 100 liters

(E) 200 liters

78. The heat of formation for CO, is given as
C.J AH = —94.2 kcal/ mole. The negative value
of AH indicates that

(A) CO, is formed from its elements by an
endothermic reaction

(B) the reaction of carbon with oxygcn occurs
rapidly at 25°C

(C) the enthalpy of the product CO, is less
than that of the reactants, O, and C

(D) no heat is liberated when carbon is
oxidized '

(E) 94.2 kcal must be added to oxidize one”
mole of carbon

79. The oxidation number of the nitrogen atom in
_~the ammonium ion is —

oot (A) +3
e

(B) +2
(C) +i
(D) -2
(Ey -3

' HLSO%

Ko,
Re,

= 63X 10-5

- GOLON-TO THE NEXT PAGE : -
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CHEMISTRY TEST—Continued.

. Which of the following is a saturated hydro-

carbon?

(A) CyH,
(B) C.H,
(C) C.H,
(D) C4H,
(E) CeHyq

¢

The volume occupied by 0.50 mole of propane
gas. C;Hy, at a temperature of 27°C and a pres-
sure of 2.0 atmospheres is best expressed by which
of the following? (R = 0.082 liter-atm/ mole® K)

< 3
(A) 0.20 X 0.082 x 27

5 liters 6

&
(B) 0.50 X 0_982 X360

lters
(C) 0.50 x o}ggz X 273. Iitcr;
0.50 X 0.082x 3100 .
{D) 7% 760 liters
(E) 0.5¢ ?ng(z) xX27 liters

No(g) +3 Hy(g) =2 NHy(g)

The correct equilibrium expression. K_, for
the formation of ammonia according to the

.equation above is

_ [NaJ[H.]
(A) Kc_ (NH,] D

[NLH]P
[NH 2
_ _[NH,p
¢ (NLITH,P

Q) K, =

(D) K

_ [NaJ[H, P
TNH,J2

(E) K,

66

sslo b [y %7
83. Idnalysi the separation of Ag” ions

from Cu?* ions by the addition of HC] depends
on the fact that ,.._

6 (A) Cu?* forms an insoluble chioride and Ag’

does not .

(B) Ag’ forms an insoluble chioride and Cu? *
does not ’

(©) Cu?* forms a complex with HC] and Ag’
does not =

(D) Cu reacts with HCl and Ag does not

(E) Ag’is oxidized by HCI whereas Cu?* is in
its highest oxidation state

84. A battery jar contained a solution of copper
sulfate. Two electrodes, one made of copper, the
other a metal object to be copper plated, were

8 placed in the jar and connected to a source of
direct current. Which of the following state-
ments concerning this system is correct?

(A) The object to be plated is the anodc:

(B) Oxidation occurs at the anode.

(C) The sulfate ions migrate toward the
cathode.

(D) The concentration of the copper sulfate
solution increases as electrolysis
proceeds.

(E) The copper electrode increases in mass.

85. 'Which of the following contains the greatest
total number of atoms?

8 (A) One mole of CO, (molecular weight = 44)
(B) One moie of H,0, (molecular weight = 34)
(©) One molecule of glucose, CaH ;04
(molecular weight = {80)
(D) One gram of helium (atomic weight = 4)
(E} One gram of H,0 (molecuiar weight = |§)
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CHEMISTRY TEST—Continued | I

1 11 i v
86. 25"*2p'—*}_g—*3p—"

w  The electronic transitions shown above are ob-
served when lithium atoms are sprayed into a

é hot flame. The various transitions are numbered
for identification. Which of these transitions .
wouid resulit in emission of electromagnetic
radiation (light)?

(A) Iand Il only
(B} | and I} only
(C) land V oniy
(D) lil and 1V only
(E) 1il and V only

+3 2 i x{
87. . PO ———=HPO,

IR 11 %’3 "
E) H, PG, A PH,
The compound P,Og may be chemicaily con-
verted into a variety of other species by pro-

cesses [-111, indicated above. In which of the
conversions above is phosphorus reduced? -

(A) Ionly

(B) II only

{(C) land Il only
(D) I and I1I only
(E) L 11, and 111

88. HS +OH = sz' + H,0

acid b’ bQSe. Qcu
pr In the system indicated by the equation above,

which of the substances are Bronsted acids? . iy

(A) H_S and H,0
(8) HS and §%

(C) HS  and OH"
(D) S* and H,O

89. C’(g) ﬁ\ NHa(
If3.0 molcs of HClI gas an {S;LO molcs of
G_/ NH, gas. cach measured at 20°C and
1.0 atmosphere pressure, are allowed to
react completely according to the equation
above, the final mixture will contain '

(A) 3 moiles of soiid NH,Cl only

{B) 5 moles of'solid NH Cl oniy

(C) 3 moles of solid NH,Cl + 2 moles of

: NH, gas

\(.J 3 moles of solid NH,Cl + 2 moles of

HCl gas

(E) 2 moles of HCI gas, 4 moles of NH, gas.
and | mole of solid NH,Cl

C’)ou\omb

ctrol cell, the passage of )
6. 02 X 1023 eiectrongican produce

(A) 22.4 Iltcrs of H, gas (mcasurcd at standard’

D “conditions) from dilute H,SO, solution

(B). 22.4 liters of O, gas (mcasurcd at standard
conditions) from dilute H,SO, solution
“ (C) 1 mole of Cl, gas from HCl solution
(D) 1 mole of metallic snlvcr from AgNOa
solution ©
(E) | mole of metallic copper from CuSO.
. solution

Ao NO

ﬂ%%ﬁi‘i’/ —7 Aﬁ (5)

(E) OH™ and H,0

S T O P
IF YOU FINISH BEFORE TIME 1S CALLED, YOU MAY CHECK YOUR WORK ON THIS TEST ONLY.
DO NOT WORK ON ANY'OTHER TEST IN THIS BOOK.
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