AP Chemistry

DIAGNOSTIC TEST

Multiple Choice:

# correct # guessed at

1. Read all directions
2. You do not have to take the entire test at once (**see Schedule)
3. Correct the test (Answers packet enclosed)]
Your Goals: Multiple Choice: at least 40 correct
Free-response: two parts correct per question
4. Look up the ones you missed in the answer packet.
5. Go through the entire multiple choice portion within 15-20 minutes only
answering those question you know with little thought. If there is a
question you have no idea circle it and forget it until the end. (you
are allowed about 15 of these) at the end make an educated guess
**Remember you are taking this test without a review or not learning
chapters 19 and 20.
6. This test will give you an indication of areas you need to review.
TIME & EFFORT = SUCCESS =5




PART T

A Diagnostic Test

The purpose of this test is to give you an indication of how well
you will perform on the AP Chemistry exam. These questions are
representative of the AP Chemistry examination, but bear in
mind it is impossible to predict exactly how well you will do on
the actual exam. Calculators may not be used for answering
questions in the first section of this test. The first section is 45%
of your total test grade. Time yourself to finish this part in 90
minutes. There are two types of multiple-choice questions used
in this examination. The first type consists of five lettered
headings followed by a listing of number phrases. For each
phrase you are to select the one heading that is most closely
related to it. Headings may be used once, more than once, or not
at all. The majority of multiple-choice questions consist of a
question or incomplete statements followed by five possible
answers. Select the one that is best in each case.

AP CHEMISTRY EXAMINATION
Section I: Multiple-Choice Questions
Time: 90 minutes . ... - - . &

Number of Questions: 75

No calculators are to be used in this section; no tables (except Periodic Table) permitted.

Question's 1-3 refer to the following elements: Questions 4-7 refer to the following
(A) Chromium substances:
(B) Sodium : ' (A) Hydrofluoric acid, HF
(C) Copper (B) Hydrobromic acid, HBr
(D) Phosphorus (C) Sodium hydroxide, NaOH
(E) Beryllium (D) Nitrous acid, HNO;

(E) Carbon dioxide, CO;
1. Forms colored ions having the formulas

X074 and X0 4. Will dissolve or etch glass

2. Forms an oxide that yields aqueous 5. Is a strong acid
solutions that are acidic

6. Will neutralize acids
3. Forms hydrogen gas when it reacts with

cold water 7. Contributes to the greenhouse effect
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Maost of the multiple-choice guestions are
questions or incomplete statements followed
by five suggested answers or completions.
You should select the best one in each case.

For questions 8-9, consider the
electrochemical cell:

Ag | Ag1 M) || Cu®* (1M) | Cu

The cell reaction is
2Ag*aq) + Cu (s)— Cu(aq) + 2Ag(s).

The measured voltage is +0.46 volts.

8.

10.

Increasing the concentration of silver

ions will

(A) cause a decrease in blue
color in the cell.

(B) increase the cell voltage
above +0.46 volts.

(C) decrease the concentration
of copper (1) ions.

(D) cause no change in the cell
voltage.

(E) cause a change in the
direction of electron flow
through the external circuit.

The reaction at the anode is
(A) Agtag) + e — Agl(s).
(B) Ag(s) — Ag(aq).

(C) Culs) —= Cu®(aq) + 2€".
(D) Cuz*(aq) + 2e” — Cu(s).
(E) Culs) +2e" — Cu*{aq).

A spark coil is used to begin the reaction
between hydrogen and oxygen in a
balloon. The spark
(A) allows the gases to obtain
the activation energy.
(B) causes the hydrogen 1o
vaporize, then react.
(C) causes both the hydrogen
and the oxygen to vaporize,
then react.
(D) provides the enthalpy for
" this reaction.
(E) increases the entropy of
both oxygen and hydrogen.

,(4
(UL~

12.

13.

i
i
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4 The amount of silver w hich will be

formed when 0.00200 mol of Age5 reacts
completely with excess zinc is

(A) 0.00100 mol.

(B) 0.00200 mol.

(C) 0.00400 mol.

(D) 0.00248 grams.

(E) 0.00456 grams.

The flame test color for a solution of
sodium nitrate is

(A) pale yellow.

(B) blue.

(C) violet.

(D) purple.

(E) crimson.

In the expression PV = nRT,
(A) R is a temperature
dependent constant.

(B) Ris a pressure dependent

14.

15,

constant.

(C) R is valid for gases at high
temperatures and low
pressures. _

(D) T must be expressed in
Celsius degrees.

(E) the ratio, PV/nRT; is a very
large value @ STP.

The aqueous solution with the lowest
freezing temperature is

(A) 0.100 m AlCls.

(B) 0.200 m AlCl.

(C) 0.300 m NaCl

(D) 0.300 m KF.

(E) 0.350 m KF.

Calcium oxide, CaO, has a lower melting
temperature than magnesium oxide,
MgO, due to the
(A) higher charge density of
Mg*? than of Ca.
(B) higher charge density of
Ca*? than of O
(C) greater atomic volume of
Mg*2 than of O~
(D) greater atomic volume of
Mg*2 than of Ca*.
(E) greater positive charge on
Ca than on Mg.
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16.

17,

18.

19.

A DIAGNOSTIC TEST

The general classification for the
compound C;H;OH is

(A) an alcohol.

(B) an aldehyde.

(C) a carboxylic acid.

(D) a ketone.

(E) an ester.

A solution of 50.0 mL of 0.0010 M
Ba(NQ,), is slowly titrated with 50.0 mL
of 0.0030 M H.SO,. The conductivity of
this solution will
(A) decrease to near zero, then
increase.
(B) decrease to near zero and
remain very low.
(C) increase as the acid is added.
(D) increase as the acid is added
then become constant at a
high value.
(E) increase as the acid is added
and then slowly become very
low.

Which of the following pairs illustrates
the Law of Multiple Proportions?

(A) SOz, SO3

(B) COg, CCly

(C) NaCl, NaBr

(D) NH.Cl, NH4Br

(E) SOz, CO:

The scientist who is remembered for the
alpha particle scattering properties of
gold foil, concluding that the nucleus is
small, dense, and positively charged, is
(A) Ernest Rutherford.

(B) J.J. Thomson.

(C) John Dalton.

(D) Robert Boyle.

(E) Antoine Lavoisier.

20. Isotopic forms of the same element -

(A) differ in the number of
neutrons in the nucleus.

(B) are formed by gaining
electrons.

(C) always have a positive
charge.

(D) are found only in metals.

(E) have the same number of
neutrons.

21. The number of moles of oxygen atoms

in one mole of iron (II) phosphate is
(A) 1.
(B) 2.
(€):3.
(D) 4.
(E) 8.

22. Magnesium fluoride, a salt of low

solubility in water, has a Ky, of 6.4 x 107,
The concentration of Mg?* ions in this
solution would be

(A) v/6.4x107° M.

(B) (6.4%x107°/2) M .
(C) 3(6.4x107°/3) M.
D) ¥(6.4x10°/4 M .
E) ¥6.4x107° M.




(Questions 23 and 24 refer to this
pH curve for the titration of 50.0
mL of 0.100 M acid with 0.100 M
base.
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23. This is the curve

(A) for a strong acid/strong base
titration.

(B) for a strong acid/weak base
titration.

(C) for a weak acid/strong base
titration.

(D) for either a strong
acid/strong base or a weak
acid/strong base titration.

(E) for an acid/base titration but
it is impossible to describe
the strength of the acid and
of the base used without
more information.

24. Buffering is most effective

(A) between points F and G.

(B) between points GG and H.

(C) at point H between points |
and J.

(D) between both F and G and
between I and J.

(E) none of these

25
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The systematic (Stock Nomenclature)
name for Ca(OCl): is

(A) calcium (II) hypochlorite.

(B) calcium hypochlorite.

(C) calcium dioxochloride.

(D) calcium monoxodichloride.

(E) calcium dichloride.

Bond angle data shows the following
angles for three compounds:

CH, 109.5°,
NH; 107°,
H.O 104.5°.

This trend is basically because

(A) lone pairs of electrons
require more room than
bonding pairs.

(B) hydrogen atoms repel each
other more in water than in
CH. or NHa.

(C) oxygen has a higher
electronegativity than does
N, and C has even less.

(D) of the attempt of all central
atoms to achieve the

- tetrahedral shape.

(E) only the positions of nuclei

. determine molecular shapes
and bond angles.

27. The acid HClO, is given the name

(A) perchloric acid.

(B) chloric acid.

(C) chlorous acid.

(D) hypochlorous acid.
(E) hypochlorotetroxide.

28. When 100.0 mL of 2.0 M NH;3 and 100.0

mL of 1.0 M AgNQO; are mixed, but
before any reaction occurs, the major
species in solution are

(A) Ag*, NOy, NHa, and H»0.

(B) Ag*, NOs, and Ag(NH3)*.

(C) Ag(NHa)" and Ag(NHg).".

(D) NH; and Ag(INHs)."

(E) NHi, Ag(NH;) 2 and HO.
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29,

30.

a1,

32.

A DIAGNOSTIC TEST

H3PO, is a triprotic acid with
equilibrium constants of

K= 7107
K., =8 x10%
K33: 5 X 10713.

This information leads to the

conclusion that

[ HsPOs4is aweak acid. _

II HsPO, dissociates in three
steps to form PO.*.

1T Only the first dissociation
will make an important
contribution to the [H]
when dissolved in water.

Of these three statements

(A) only Iis valid.

(B) only Il is valid.

(C) only Il is valid.

(D) both I and IT are valid but
not I1I.

(E) all three statements (I, II, and
I1I) are valid.

Burets can usually be read to the nearest
+0.01 mL. If the liquid volume in a buret

isrecorded as 22.00 mL, the number of
significant figures in this value is

(a) 1.

(B) 2.

() 3.

(D) 4.

(E) 5.

The mass of a éample of KC1O; is
determined with five weighings:

1.391 g; 1.392 g; 1.299 g; 1.390 g;
1.388 g.

The number of significant
figures in the average of these
five readings is

(A) 1.

(B) 2.

(€] 3.

(D) 4.

(E) 5.

A weighing tray has a mass 0of 0.911 g.

To this tray is added 3.2 g of NaOH. The

total mass of tray plus NaOH is

(Aydig

=it

(B) 4.11g.
(C) 4111 g.
(D) 4.100 g.
(E) 4.10 g.

33. The density of a new pléstic is

34.

35;

determined experimentally by first
measuring the volume using water
displacement; the mass of the dry
sample is also found. The Data:

Initial volume of water—13.0 mL

Final volume, water and
sample—27.1 mL

Mass of sample —36.123 g

The density of this sample of
plastic is best expressed as
(A) 2.5619 g/mL.

(B) 2.562 g/mL.

(C) 2.56 g/mL.

(D) 2.6 g/mL.

(E) 3. g/mL.

The density of diethyl ether is 0.714
g/cm?. The volume occupied by 10.00 g
of this liquid is

(A) 1.4 cm?®.

(B) 14.cm?.

(C) 14.0 cm?®.

(D) 14.01 cm®.

(E) 71.4 cm®.

When equal volumes of 0.150 M NaOH
and 0.150 M HC,H30:; are mixed, the,
resulting solution has a pH about 9. This
is due to

(A) incomplete reaction of acetic
acid in water.

(B) an unequal number of moles
of OH™ (from the NaOH) and
H* (from the HC:H30.).

(C) the C;H;0;: reacting with
water to provide more OH".

(D) the cation of the acid, which
remains in solution at the
equivalent point, and is a
base.

(E) both the C;H;0; reacting
with water and the acidic
nature of the anion of the
acid.
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36.

37.

38.

39.

An isotope has the atomic number of 8
and a mass number of 17. This element
(A) is an isotopic form of
oxygen.
(B) has 8 neutrons.
(C) has 9 protons if it is in ionic
form.
(D) is an isotopic form of
fluorine.
(E) has 17 electrons.

The rate of reaction in a collection of gas
particles is always much lower than the
calculated collision frequency would
indicate. This means that only in a small
percentage of the collisions does a
reaction result. This is because

1 few particles have the
required activation energy.

[l few particles have formed
the activated complex.

I few particles have the
correct orientation when
they collide. Of these three
statements, those that are
valid are

(A) only L.

(B) only IL.

(C) only IIL

(D) both Iand II only.

(E) all three (I, 1L, and TII).

The pH of a 0.00100 M HBr solution is
(A) 0.00100M.
(B) 3.0
(CQ) 7.0
(D) 11:0:
(E) impossible to determine
without more data.

Aqueous solutions of lead (1I) nitrate and
potassium chromate are allowed to
react. The results show
(A) both lead (IT) chromate and
potassium nitrate precipitate.
(B) no solid forms from this reaction.
(C) lead (1) chromate will
precipitate from solution.
(D) potassium nitrate
precipitates.
(E) potassium chromate is
insoluble so there is no
reaction.

40.

41.

42.

A rigid cylinder contains CO: gag; some
of the carbon dioxide is allowed to
escape with temperature adjusted to a
constant value. Which of the following
applies to the CO.?
(A) The pressure of the gas
increases.
(B) The volume of the gas
decreases.
(C) The total number of gas
molecules within the
cylinder remains unchanged.
(D) The average molecular
speed decreases.
(E) The distance between CO:
molecules is increased.

Gases are less soluble in water at

(A) high temperature, low
pressure.

(B) low temperature, high
pressure.

(C) high temperature, high
pressure.

(D) low temperature, low
pressure.

(E) pressure has no effect on the
solubility of gases in water.

2NH; — N, + 3H:

The above reaction occurs in a

closed system of constant

volume and temperature. What

is the resultant pressure of the

hydrogen if the partial pressure

of the ammonia decreases by

0.40 atm.?

(A) increases by 0.20 atm

(B) increases by 0.40 atm

(C) increased by 0.60 atm

(D) decreased by 0.60 atm

(E) impossible to calculate
without more data
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43, Air is pumped into a rigid steel cylinder
at constant temperature. The increase in

44,

45.

46.

A DIAGNOSTIC TEST

pressure is due to

(A) increased molecular
collisions.

(B) the greater kinetic energy of
the gas particles.

(C) increase in the size of the
individual molecules.

(D) the greater force of
attraction between gas
molecules at high pressure.

(E) the molecular contraction at
higher pressure.

Real gases depart from ideal at

conditions of

(A) high pressure, low
temperature. _

(B) low pressure, low
temperature.

(C) high pressure, high
temperature.

(D) low pressure, low
‘temperature.

(E) constant pressure and
temperature.

Gas pressure is due to gas particles
(A) slowing down at high
temperature.
(B) colliding with container
walls.
(C) neither attracting or
repelling each other.
(D) attracting each other.
(E) moving in random patterns.

2KClOi(s) — 2KCl(s) + 30:(g)

According to the above
equation, 0.40 mol of solid KClO;
completely decomposes,

forming KCI and O:. The dry gas

is collected at STP. The volume
of this oxygen gas would be
most nearly

(A) 1.4 L.

(B) 14 L.

(C) 140 L.

(D) 1400 L.

(E) 14,000 L.

47.

48.

49.

50.

A hollow steel cylinder of volume 24 L
contains 1.0 mole of Ne and 2.0 mol of
Ar. The partial pressure of the Ne is
(A) 1/2 the total pressure.

(B) 1/3 the total pressure.

(C) 3 times that of the Ar.

(D) 2 times that of the Ar.

(E) equal to that of the Ar.

As the atomic number changes in Period
Two of the Periodic Table from alkaline
metals to halogens, the atomic radii
(A) do not change.
(B) increase.
(C) decrease.
(D) decrease, then slightly
increase.
(E) cannot be predicted because
there is no trend.

Assume that 2A + B — C is the rate
determining step. 3.0 moles of A and 2.0
moles of B are placed in a 1.0-L flask;
after five minutes the concentration of C
reaches 1.0 M. After five minutes the
rate will have

(A) increased by a factor of 9.

. (B) increased by a factor of 18.

(C) decreased by a factor of 9.
(D) decreased by a factor of 10.
(E) decreased by a factor of 18.

For a given reaction at a
temperature of 27°C, the rate law is
Rate = k [X] [Y]. If the concentration
of X and of Y are both 0.40 M, the
rate is 4.0 x 10° mol/L min.
Determine the value of k (the rate
constant) at this temperature.

(A) 2.5 x 10 L/molmin

(B) 2.5 x 10 L/molmin

(C) 2.5 3 10 mel/d i

(D) 1.0 x 10°° L/molmin

(E) 1.0 x 10 L/molmin
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52,

b3:

54.

~The major reason an increase in

temperature causes an increase in

reaction rate is that

(A) the activation energy
changes with temperature.

(B) the fraction of high energy
molecules increases.

(C) the reactant molecule
pressure increases.

(D) molecules collide with
greater frequency.

(E) catalysts become more
effective.

Catalysts effectively increase reaction

rate by

(A) increasing the Keq

(B) increasing the concentration
of the reactant.

(C) decreasing the
concentration of the
products.

(D) lowering the activation
energy requirements. -

(E) decreasing the reaction
temperature.

For all zero-order reactions,

(A) the reaction rate is
independent of time.

(B) the rate constant equals
ZETO.

(C) the concentration of
reactants does not change
over time.

(D) activation energy is very .
low.

(E) the concentration of
reactants does not change
and the rate is independent
of time.

It is found thatin a certain first order
reaction the half-life is 1.4 minutes. The
rate constant, k, for that same
temperature is about

(A) 0.35 min™.

(B) 0.50 min™.

(C) 0.71 min.

(D) 2.0 min.

(E) 2.0 min™.

gy o

T

- 56.

a7

58.

o delermine the order witn resk
Br-in the reaction BrOs (ad) + 5Br(aq) +
6H* aq)

— 3H.O() + 3Bra(g) solutions should be
prepared which differ in

(A) [BrOs1 and [Brl.

(B) [Brl.

(€ tHA.

(D) [BrOg] and [Br]land [H*].

(E) [H,O] and [Brel.

pespect 1o

The first-order rate constant

for nuclear unstable *Co is 0.13 yr, and

for %St it is 0.24 yr™.

(A) The half-life of Sr is longer
than that of Co.

(B) The half-life of Sr is shorter
than that of Co.

(C) The half-lives of Srand Co
are equal. : _

(D) The half-lives of Sr and Co
cannot be compared from
these data.

(E) There is no simple
relationship between half-
life and stability.

The activation energy for a reaction is
+30 kJ/mo}; therefore the activation
energy for the reverse reaction must be
(A) =30 kJ / mol.
(B) greater than 30 kJ / mol.
(C) less than 10 kJ / mol.
(D) + 30 kJ / mol.
(E) a value that cannot be

calculated without more

data.

The rate law expression is rate = kIXT
[Y] for a certain reaction. Both X and Y
are reactant gases. If the volume of the
system is reduced to 1/3 of the original
volume, the relative new reaction rate
will be

(A) 3 times greater.

(B) 9 times greater.

(C) 27 times greater.

(D) 27 times less.

(E) 9 times less.
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60.

61.

62.

63.

A DIAGNOSTIC TEST

For the reaction X + 2B — Z, the rate
law is rate = k [X] [B]. If the
concentration of B increases by a factor
of 3 while [X] is held constant, the rate
of the reaction will

(A) increase by 3 times.

(B) increase by 6 times.

(C) increase by 9 times.

(D) increase by 27 times.

(E) decrease.

Spontaneous reactions at all
temperatures are favored by values for
enthalpy and entropy of

AH AS
(A) + +
(B) = =
(<) 0 0
(D) + .
. +

(E)

A certain liquid boils at 27" C at 1.0 atm.
pressure, with a heat of vaporization of
60.0 kJ / mol. Determine the entropy
change for the boiling of one mole of
this liquid.

(A) +200. J/mol deg K

(B) —200. J/mol deg.K

(C) +2.00 J/mol deg.K

(D) —2.00 J/mol deg.K
(E) 0.050 J/mol deg.K

The K, for a weak acid is 5.0 x 107 at
25°C. Determine the value of K;, for the
conjugate base of this weak acid.

(A) 0.50 x 107

(B) 1.5 x 107

(C) 2.0 x 107#

(D) 5.0 x 10®

(E) 5.0 x 10

Determine the pH of a 0.10 M solution of

a base, B, with a Ky of 1.0 x 1073,
(A) 1.0
(B) 3.0
(C) 6.0
(D) 8.0
(E) 11.0

64.

b5

66.

67.

6E.

69.

Which of the following is most likely to
be a brittle compound with low
conductivity as a solid, and have a high
melting temperature?

(A) RbF

(B) CCl,

(C) CSs

(D) 1Cl

(E) SFs

Of the following, the species that has the
correctly predicted largest radius is
(A) Ar.

(B) CI.

(C) Br.

(D) K~

(E) Sr2, .

The species with the most polar bond is
(A) CI-CL .

(B) Si-5i.

(C) Cr-Br.

(D) P-CL

(E) Ca—Ca.

The molecule whose Lewis structure
requires resonance structures to best
explain its bonding is

(A) BeCl,. '

(B) CO..

(C) PCls

(D) OFs.

(E) SO..

The geometry of a PH; molecule is
described by the VSEPR model as
(A) linear. .

(B) trigonal planar.

(C) tetrahedral.

(D) bent or angular.

(E) trigonal pyramidal.

The hybridization of an As atom in the
AsF: molecule is '
(A) sp.

(B) sp?.

(€ sp?.

(D) dsp®.

(E) d%sp®.
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The following are in order of increasing

boiling temperatures:

(A) RbCl < CH;Cl < CH30H <
CHs

(B) CH4 <CH;Cl < CH30H <
RbClL

(C) CHsCl < CH;OH < RbCl <
CH..

(D) CH4 < CH;OH < CH:Cl <
RbCl

(E) RbCl < CHsOH < CHsCl <
CHa..

The following liquids are in order of

increasing vapor pressure:

(A) CH;CH,OH < CH;OCH3<
CH:CH,CHs.

(B) CH;CH.OH < CH3CH-CHs <
CH.OCHS;,

{C) CHgCHgCHg = CHEOCHg <
CH:CH,OH.

{D) CHgOCHg < CH;}CHEOH <
CH3;CH.CHa.

{E) CHgCHzCHg < CHgCHgOH <
CH;0OCH:.

The equilibrium system not affected by

the pressure change which results from

a volume change at constant
temperature is

(A) 201(g) = 30:(9).
(B) PCls(g) = PCla(g) + Cla(g).
(C) 2NaCl(s) = 2Na(s) + Cla(g).

4.

(D) Haolg) + Lulg) == 2HUg)

(E)} 2NOulg) = N.Oulg).

CGivern: 2X +Y = 3C+D(all

are gases)

Equal numbers of moles of X
and Y are added to an empty
tank: when equilibrium is
achieved,

(A) XI < [Y]

(B) D} =I[Y]

() 16 =Y.

(DY [Y] < [X].

(B) IX]+ [Y] < [C] + [D].

The K. for A + B = C is 4.0. The K. for
20 == P2A+ 2Bis

(A) 1/16.

(B) 1/4.

{c) B

(D) 16.

(E) 32.

. The solubility of Zn(OH).is 2.0 x 10°M

at a certain temperature. Determine the
value of the Ky, at this same
temperature.

CA) 2% 108

(B) 4.0 x 10°®

() 8 10®

() 16 % 1078

(E} 32 % 10




