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1. The formula of a saltis XCl,. The X-ion in this salt has 28 electrons. The metal X is
(A) Ni
(B) Zn
(C) Fe
D)V
(E) Pd

2. The net ionic equation for formation of an aqueous solution of Nil, accompanied by evolution of CO, gas

via mixing solid NiCO; and aqueous hydriodic acid is

(A) 2NiCO, (s) +HI (aq) — 2H,0 (I) + CO, (g) + 2Ni*" (aq)

(B) NiCO; (s) +1 (aq) — 2H,0 (I)+CO, (g) + Ni** (aq) + HI (Aq)
(C) NiCO, (s)+2H" (aq) — H,O (I)+ CO, (g) + Ni*" (aq)

(D) NiCO, (s) +2HI (aq) — 2H,0 (1) + CO, (g) + Nil, (aq)

(E) NiCO; (s) +2HI (aq) — H,O (I) + CO, (g) + Ni** (aq) +2I" (aq)

3. Which electron configuration represents a violation of the Pauli exclusion principle?

(A) ls 2s 2p
TV T [T
(B) Is 2s 2p

TV |ITL [T (T

©) 1s 2s 2p

T T T[T

D)
ls 2s 2p
T ]
(E)
s 2s 2p

1 (R




4. Which statement about ideal behavior of gases is false?
(A) At low densities all gases have similar properties.
(B) Volume of 2.00 moles of oxygen gas, O,, is assumed to be the same as that of 2.00 moles of carbon
dioxide gas, CO,, as long as the temperature and pressure conditions are the same.
(C) Gas ideality assumes that there are no interactions between gas particles.
(D) All particles in the ideal gas behave independently of each other.
(E) Low pressures and high temperatures typically cause deviations from the ideal gas behavior.
5. For a given substance that exhibits liquid-crystalline properties, the liquid-crystalline state exists
(A) at one particular temperature below the melting point of the solid
(B) in a range of temperatures below the melting point of the solid
(C) at one particular temperature above the melting point of the solid
(D) in a range of temperatures above the melting point of the solid
(E) in a range of temperatures from below the melting point to above the melting point
6. The equilibrium constant for reaction 1 is K. The equilibrium constant for reaction 2 is
() SO2(g) + (1/2)02(g) = SOs(g)
(2) 2SOs3(g) = 2S0:(g) + O2(g

(A) K?
(B) 2K
(C) 122K
(D) 1/K?
(BE) K?
7. Photoionization processes (e.g., N; + hv — N, + ¢") remove UV of <150 nm. Which photoreaction is the
principal absorber of UV in the 150-200 nm range in the upper atmosphere?
(A)N; + hv — 2N
(B) O, + hv — 20
(C()O3+hv—-0,+0
(D) N; + O, + hv — 2NO
(E) NO + O, + hv — NO;s
8. Which substance is serving as the reducing agent in the following reaction?
14H" + Cr,07” + 3Ni — 3Ni*" +2Cr’" + 7TH,0

(A) Ni
(B)H"

(C) Cr,07%
(D) H,O
(E) Ni*"

9. Atoms with the same atomic number and different mass numbers

(A) do not exist.

(B) are isomers.

(C) are isotopes.

(D) are allotropes

(E) are resonance structures.

10. The correct name for Nasz[CoFg] is
(A) trisodium hexakisfluorocobalt(III)
(B) trisodium hexakisfluorocobalt(II)
(C) trisodium hexakisfluorocobalt(IV)
(D) sodium hexafluorocobaltate(I1I)
(E) sodium hexafluorocobaltate(I1V)



11. What is the chemical symbol for manganese?
(A) Hg
(B) Mg
(C) Mn
(D) Na
12. Which subatomic particle has the smallest mass?
(A) a proton
(B) a neutron
(C) an electron
(D) an alpha particle
13. The reaction Na3PO4(aq) + 3 AgNO3(aq) — Ag3PO4(s) + 3 NaNO3(aq) is best classified as a(n)
(A) acid-base neutralization reaction.
(B) oxidation-reduction reaction.
(C) precipitation reaction.
(D) single replacement reaction.
14. Write a balanced net ionic equation for the reaction of AgNO3(aq) with KBr(aq).
(A) AgNO3(aq) + KBr(aq) — AgBr(aq) + KNO3(s)
(B) Ag*(aq) + NO3-(aq) + K*(aq) + Br-(aq) — Ag*(aq) + Br-(aq) + KNO3(s)
(C) Ag*(aq) + NO3-(aq) + K*(aq) + Br-(aq) — AgBr(s) + K*(aq) + NO3-(aq)
(D) Ag*(aq) + Br-(aq) — AgBr(s)
15. Which contains covalent bonds?
(A) NaH and HCl
(B) only HCI
(C) only NaCl
(D) only NaH
16. Which molecule has the weakest bonds?
(A) CF4
(B) CCl4
(C) CBr4
(D) Cl4
17. Which is the most acceptable electron dot structure for NpH2?

(A) H_MN-N-H
B) g _m-n-H

(C) H-N N-H

D) H-N=IN-H

18. Which depends only on the initial and final state?
(A)q
(B)yw
©aqg+w
D)gq-w
19. Which is the smallest quantity of pressure?
(A) 1 atm
(B) 1 centimeter of Hg
(C) 1 mm Hg
(D) 1 pascal



20. Which has a dipole moment?
(A) CO2
(B) CO32-
(©) SO2
(D) SO42—
21. When two similar liquids mix to form a solution, the entropy of solution (ASgpln) is expected to be
(A) negative.
(B) zero.
(C) positive.
(D) negative at low temperatures but positive at high temperatures.
22. When dissolved in water, which of the following compounds is an Arrhenius base?
(A) CH30H
(B) HOCI
(C) KOH
(D) KCl1
23. For a galvanic cell, the cathode has a sign and is the site of
(A) negative, oxidation
(B) negative, reduction
(C) positive, oxidation
(D) positive, reduction
24. What species is oxidized in the reaction: CuSO4(aq) + Fe(s) — FeSO4(aq) + Cu(s)?
(A) CuSO4 (aq)
(B) Fe (s)
(C) FeSO4 (aq)
(D) Cu(s)
25. What is the oxidation number of N in NH3?
(A)-3
(B) -1
(C)+1
(D) +3
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