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1. Boron naturally occurs in two isotopic forms. The more common isotope is 1B (atomic mass 11.01
amu), which is 80.00% abundant. The average atomic mass of boron is 10.81. What is the mass of
the other isotope?

A) 1091 amu. B)10.01 amu. C)10.81 amu. D) 11.00 amu. E) 11.01 amu.

2. Adipic acid contains 49.32% C, 43.84% 0, and 6.85% H by mass. What is the empirical formula?
A) (CHs04 B) C3HsO2 C) C;HO3 D) C3H304 E) C3HO3

3. When the following equation is balanced, what is the sum of the coefficients?
Alp(S04)3 + Ca(OH)2 — Al(OH)3 + CaSO04
Ay 10 B) 8 C) 4 D) 9 E) 3

4. Which of the following statements is(are) true?
Oxidation and reduction
1. cannot occur independently of each other.
II. accompany all chemical changes.
III. describe the loss and gain of electron(s), respectively.
IV. result in a change in the oxidation states of the species involved.
A) Tonly B) Ilonly C) Monly D)IVonly E)LIILandIV

5. In the balanced equation for the following redox equation, what is the sum of the coefficients?
Fe' +1° — Fe?™ + 12
A 7 B) 4 C) 6 D) 8 E) 5

6. A sample of nitrogen gas has a volume of 180.0 ml at STP. What volume does the gas occupy if the
absolute temperature and pressure are each doubled?
A) 90.00mL B) 360.0mL C)720.0mL D) 448L E) 180.0 mL

7. Which of the following statements is true concerning ideal gases?

A) The temperature of the gas sample is directly related to the average velocity of the gas particles.

B) At STP, 1.0 L of Ar(g) contains about twice the number of atoms as 1.0 L of Ne(g) because the molar
mass of Ar is about twice that of Ne.

C) A gas exerts pressure as a result of the collisions of the gas molecules with the walls of the container.

D) The gas particles in a sample exert attraction on one another.

E) All of these statements are false.
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8. Ammonia is prepared industrially by the following reaction:
Na(g) + 3Ha(g) = 2NH3(g)
For the reaction, AH® =-92.2 kJ and X (at 25°C) = 4.0 x 10%. When the temperature of the reaction is
increased to 500°C, which of the following statements is true?
A)  Product formation (at equilibrium) is not favored as the temperature is raised.
B) KX for the reaction will be larger at 500°C than at 25°C.
C)  The reaction of N2 with H to form ammonia is endothermic.
D)  Atequilibrium, more NH3 is present at 500°C than at 25°C.
E) None of these is true.

9. For nitrous acid, HNO2, Ka = 4.0 x 10~*, Caleulate the pH of 0.33 M HNO2.
A) 292 B) 1.%4 C) 3.40 D) 0.48 E) 4.36

10, Silver chromate, Ag2CrO4, has a Ksp 0f 9.0 x 10712, Calculate the solubility, in moles per liter, of
silver chromate,
A) 78x10°M B)9S5Sx107M ) 98x 105 D)19x102M EB)13x10°M

11. The Ksp value for PbSO4(s) is 1.3 x 1073, Calculate the solubility, in moles per liter, of PbSO4(s) in a
0.0010 M solution of Na2S04.
A) 45x10°M B) 13x10M M ©13x10°M D)13x 1084 B)14x10*M

12. For the reaction
Agl(s) + (1/2)Bra(g) — AgBi(s) + (1/2)Ia(s), AH® = -54.0kJ
AHPs for AgBr(s) =-100.4 kl/mol
AH®t for Bra(g) = +30.9 kJ/mol

The value of AH"¢ for Agl(s) is
A)+61.8kJ/mel B)-77.3kl/mol  C)-61.8 kl/mol  D)—-123.5kl/mol E)+77.3 ki/mol

13. In an isothermal process, the pressure on 1 mol of an ideal monatomic gas suddenly changes from 4.00
atm to 100.0 atm at 25°C.
Calculate AE.
A) 0KkJ B) 119kJ C) 59.5k] D) -59.5k]  E) none of these

14. Consider a weak acid, HX. The value of AG® for the acid's dissociation reaction at 25°C is 42.6

k]. Determine the value of Kj for the acid.
A) 341x 1078 B) 1.63 O 2.86 x 107 D) 4.26 x 10° E) none of these
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15. If a constant current of 5.2 amperes is passed through a cell containing Cr** for 2.1 hour, how many
grams of Cr will plate out onto the cathode? (The atomic mass of Cr is 51.996 g/mol.)

A) 012g B) Lig C) 64 g D) 2lg E)7.1¢g

16. The wavelength of light associated with the # =2 to n =1 electron transition in the hydrogen spectrum
is 1.216 x 1077 m. By what coefficient should this wavelength be multiplied to obtain the wavelength

associated with the same electron transition in the Li%" ion?
A 1 B) 173 ) /4 DYU7 BE)19

17. Which of the following is nonpolar?
Ay ChO B) CSz C)SF4 D) IF3 E) NCI3

18. For which of the following diatomic molecules would the bond order become greater if an electron

were removed, that is, if the molecule were converted to the positive ion in its ground state?
Ay F2 B) Naz C) P, D)B2 E) C

19. An ethyl group (CH3CHz") that is attached to a substituent that does not contain a hydrogen atom
appeats as what in a NMR spectrum?
A) atriplet and a quartet with relative intensities of 3 and 2, respectively
B) atriplet and a quartet with relative intensities of 2 and 3, respectively
C) adoublet and a triplet with relative intensities of 2 and 3, respectively
D) adoublet and a triplet with relative intensities of 3 and 2, respectively
E) none of these

0. For the reaction A + B — products, the following data were obtained.
Initial Rate
(mol/L « s) 0.030 . 0.059 0.060 0.090 0.090
[Alo (mol/L) 0.10 0.20 0.20 0.30 0.30
[Blo (mol/L} 0.20 0.20 0.30 0.30 0.50
What is the experimental rate law?
A)Rate = K[A][B] B)Rate=kB] C) Rate=4[A][B] D)Rate=k[A] E)Rate=A][B] 2

71. The reaction 2H202 — 2H20 + Oz has the following mechanism:
HoOg + T — H20 + 107
HoO + 107 > H20+ 02 +1
What is the catalyst in the reaction?
A) 107 B) Hz0 C) I D) H202
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22. A p-type semiconductor

B) has electrons that lie close in energy to the conduction bands.

D) two of these
E) none of these

hydration of energy of Nal(s) in kJ/mol.
Ay 678 B) 694 C) +694 D) +678 E) +15.2

24. Superoxides have the general formula
A) M0 B) MO C)M02 D)MOz E)  MOs

25. Which of the following complexes shows geometric isomerism?
A)  K[Co(120):Cla} B) [Co(120)5CIICLa  C) [Co(TT20)sCL]SO4
E) [Co(H20)6]Cl3

26. How many unpaired electrons are found in [CoCls]3“ (weak field)?
Ay 2 B O C) 1 D) 5 E) 4

27. Isomers have
A)  different molecular formulas and different structures.
B)  the same molecular formula and the same structure.
C)  the same molecular formula but different structures.
D)  different molecular formulas but the same structure.

E)  none of these

8. Which of the following is the best description of a protein?
A)  achain of amino acids formed by condensation polymerization

B)  analternating chain of amino acids and nucleic acids
D)  achain of amino acids connected by ester bonds

E)  achain of nucleotides connected by phosphodiester bonds

atoms present to decay to 1/8th of the initial value?
A) 450min B) 51min C) 2.lmin D) 136 min  E) 250 min

C)  two antiparallel chains of nucleic acids cormected by hydrogen bondmg

A) is made by doping host atoms with atoms having more valence electrons than the host.

C) is made by doping host atoms with atoms having fewer valence elecirons than the host.

23. The lattice energy of Nal is 686 kJ/mol, and its heat of solution is —7.6 kJ/mol. Calculate the

D) Na3 [CoCls]

29. A radioactive element has a half-life of 17 min. How many minutes will it take for the number of
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30. When 1.00 mol of a pure liquid is vaporized at a constant pressure of 1.06 atm and at its boiling point

of 332.6 K, 32.16 kJ of energy (heat) is absorbed and the volume change is 27.44 L. What is AH for

this process? (1 L-atm = 101.3 J)
A) 3511k B)35.11kJ C)29.21KkJ D)-29.21kJ E)32.16 kJ

N
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Draw the Lewis structures for the following molecules, considering bonding, lone pairs and resonance.

And assign the point group for each molecule. For example: NH3, /N Csv.
.

H

(AYNO~ (B) O3 (C) XeF4 (D) XeF, (£) SF4







