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Which number has the greatest uncertainty?

(A) 1.01+£0.01 (B) 4.60+0.01 (C) 100.0+10.00 (D) 20.00+£0.01 (E) 200.0+10.0
Which of the following is a pure substance? (A) Anegg (B) Steel (C) Seawater (D) Silver (E) Theair

Every atom contains

(A) Asmany neutrons as electrons  (B) As many neutrons as protons  (C) As many nuclel as neutrons

(D) As many €electrons as protons  (E) As many nuclel as protons

What is the charge of an ion with 35 protons, 38 neutrons and 38 el ectrons?

Which of the following is the formula of barium fluoride? (A) BaF (B) BaxF (C) BaF;

(A)O (B)+3

(C)+38 (D)-3 (E)-38

(D) BaFs  (E) BaF

Which one of the following is not apolyatomic anion? (A) Hydride (B) Nitrite (C) Carbonate (D) Sulfate (E) Chlorate

The atomic mass of rhenium is 186.2. Given that 37.1% of natural rhenium-185, what is the other stable isotope?

(A) %iRe (B) “iRe (C) ZRe (D) ZRe (E) 2Re

What is the approximate molar mass of ethanol (C;HsOH)? (A)43 (B)39 (C)46 (D)37 (E)50

Which compound contains the highest percent by mass of hydrogen? (A) HCI

(B)HF (C)HI (D)H,0 (E)H,S

A compound is composed of element X and hydrogen. Analysis shows the compound to be 80 % X by mass, with three times as

many hydrogen atoms as X per molecule. Which element is element X?

When the following equation is balanced, what is the sum of the coefficients?

Al+0, - AlLO,
(A)6 (B)8 (C)9 (D)10 (F)12

The limit reactant in areaction

(A) isthereactant for which there is the least amount in grams.

(B) isthe reactant which has the lowest coefficient in a balanced equation.

(C) isthe reactant for which there is the most amount in grams.

(D) isthe reactant for which there is the fewest number of moles.

(E) none of these.

Which of the following is not aweak acid? (A) HoCO3
Which of the following saltsisinsolublein water? (A) BaSO,

(B) CHsCOOH  (C) HI
(C)NaS, (D) Pb(NOs), (E) CaCl,

(B) K3POy4

In which of the following does nitrogen have an oxidation state of +4?

(A)NH; (B)HNO; (C)N,O (D)NO (E) N,O,

In the reaction shown below, what speciesis oxidized?

2Nal +Br, — 2NaBr + 1,
(A)Nal (B)Br, (C) Br (D)Na' (E) I

(A)He (B)F (C)O (D)C (E)N

(D) HNO,  (E) NH4CI

When the equation Cl, — CI™ + ClO, (basicsolution) is balanced using the smallest whole-number coefficient of OH™ is

(A)2 (B)4 (C)6 (D)8 (E)10

A balloon has avolume of 1.2 litersat 24°C. The balloon is heated to 48° C . Calculate the new volume of the balloon.

(A)120L (B)1.30L (C)160L (D)210L (E)240L
Which conditions of P, T, and n, respectively, are most ideal ?
(C) high P, lowT, high n.

(A) high P, highT, highn. (B) low P, lowT, low n.
At STP, Which gas has the highest density? (A) H»
At STP, Which gas has the slowest average speed?

(B) Oz

(C) N2
(A) Hz

At STP, Which gas has the largest average kinetic energy? (A) H-
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(B) O
(B) O

-
Y c—

(D) He (E) CHq

I3

(C)N, (D) He
(C)He (D) CHq

(D) low P, highT, lown.  (E) none of these.

(E) CH,4

(E) dl gasesthe same
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What is the approximate root mean square speed for O, moleculesat 25°C ?

(A)48m/s (B)48m/s (C)480m/s (D)4,800m/s (E) 48,000 m/s

Of work, heat, enthalpy, and entropy, how many are state functions? (A)0 (B)1 (C)2 (D)3 (E)4
2C0O(g) +C(s) > C;0,(9) AH" =127.3 kJ/mol. The heat of formation for C30, is-93.7 kJ/mol. What is the heat of formation
of carbon monoxide? (A) 116.8 kJ/mol (B) -348.3kJmol  (C) 221.0kJmol (D) -110.5kJmol  (E) 33.6 kJ/moal
The frequency of an electromagnetic waveis 6x10" Hertz (s%). What is its wavelength in meters?

(A) 1.8x10°m (B) 1.8x10'm (C) 2x10°m (D) 5x10°m (E) 5x10"'m

Which form of electromagnetic radiation has the |ongest wavelengths?

(A) gammarays (B) microwaves (C) x-rays (D) infrared radiation (E) visiblelight

In the hydrogen atom spectrum, for which of the following transitions does the light emitted have the shortest wavelength?
(A) n=6ton=5 (B) n=3ton=2 (C) n=5ton=3 (D) n=6ton=4 (E) n=6ton=3

How many orbitals have the principal quantum number n=3? (A)1 (B)3 (C)5 (D)7 (E)9

An element with the electron configuration [Xe]4f **5d°6s” would be belong to which class on the periodic table?

(A) transition metal  (B) alkaline earth elements  (C) halogens (D) rare earth element  (E) none of these

Which statements about hydrogen are true?

I. H has alower ionization energy than He. 1. H™ islarger than H.

[11. H bonds with the halogens to form polar covalent compounds.

IV. H does not have a second ionization energy.

AL @)L (© 1,1 O LIV (E) LI,V

Lithiumlosingan electronisan __ process and oxygen losing an electronisan __ process.

(A) endothermic, exothermic  (B) exothermic, endothermic  (C) endothermic, endothermic (D) exothermic, exothermic
(E) more information is needed

Which of the following statementsis incorrect?

(A) lonic bonding results from the transfer of electrons from one atom to another.

(B) Linear molecules can not have a net dipole moment.

(C) Dipole moments result from the unequal distribution of electronsin a molecule.

(D) A molecule with very dipole bonds can be nonpolar.

(E) The electronsin a polar bonds are found nearer to the more el ectronegative element.

Choose the compound with the most ionic bond. (A) LiCl (B) KF (C) NaCl (D) LiF (E)KCl

Which of the following molecules has a dipole moment? (A) SO; (B)CO, (C) COSZ‘ (D)NO,  (E) none of these
Which of the following molecules has anonlinear structure? (A) XeF, (B)BeF, (C)NO," (D)Os (E) I,

Which of the following molecules contains a pi bond? (A) H,CO (B) C;Hs (C) CH30OCH3z (D) CH3NH, (E) C,HsOH
The hybridization of Brin BrFs is (A)sp (B)sp® (C)sp® (D)dsp® (E) d’sp’

Which of the following would you expect to have the highest boiling point?

(A)F, (B)Cl, (C)Bry, (D)Il, (E)All of these have the same boiling point

The vapor pressure of purewater at 100°C is  (A) 100torr (B) 250torr (C) 500 torr (D) 760 torr  (E) 1000 torr
The equilibrium constant for the reaction HA — H"+ A" iscdled:

(A) Ka (B) Ko (C) Ku (D) K, (B) UK,

Which of the following is a conjugate acid/base pair?

(A) Hcl/ocl- (B) H,S0,/SO,> (C) NH,”/NH, (D) H,O0"/OH  (E) noneof these

Aswater is heated, its pH decreases. This means that

(A) thewater isnolonger neutral (B)[H']>[OH"] (C) [OH"]>[H"] (D)statementsA and B are correct

(E) none of these
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44. 2NOBr(g)==2NO(g) + Br,(g) . After equilibrium was reached, the volume was increased to 2.0 liters, while the temperature was
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kept at 300 K. Thiswill result in:

(A) anincreasein K. (B) adecreasein K, (C) ashiftin the equilibrium position to the right.

(D) ashift inthe equilibrium position to the left. (E) none of these
For a solution equimolar in HCN and NaCN, which statement is false?
(A) Thisisan example of the common ion effect.

(B) The[H'] islarger than it would be if only the HCN was in solution.
(C) The[H'] isequal to the Ka.

(D) Addition of more NaCN will shift the acid dissociation equilibrium of HCN to the left.

(E) Addition of NaOH will increase [CN™]and decrease [HCN]

Which of the following compounds has the smallest pK, in the water? (A) NaOH (B) HCI
Which of the following statementsistypicaly true for a catalyst?

(A) The concentration of the catalyst will go down as a reaction proceeds.

(B) The catalyst provides anew pathway in the reaction mechanism.

(C) The catalyst speeds up the reaction.

(D) Two of these.

(E) None of these.

Use the following to answer question 48-50:
The questions below refer to the following diagram.

48.

49,

50.

Why is this reaction considered to be exothermic?
(A) Because energy difference B is greater than energy difference C
(B) Because energy difference B is greater than energy difference A

(C) Because energy difference A is greater than energy difference C

(D) Because energy difference B is greater than energy difference C plus energy difference A

(E) Because energy difference A and energy difference C are about equal
At what point on the graph is the activated complex present?
(A) pointW (B) pointX (C) pointY (D) pointZ (E) noneof these

If the reaction were reversible, would the forward or the reverse reaction have a higher activation energy?

(A) The diagram shows no indication of any activation energy.
(B) Theforward and reverse activation energies are equal.

(C) Theforward activation energy

(D) The reverse activation energy

(E) none of these
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(C) H2COs3

(D) NH,CI

(E) HaPOq4



