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1. The atomic number indicates
(A) the number of neutrons in a nucleus
(B) the total number of neutrons and protons in a nucleus
(C) the number of protons or electrons in a neutral atom
(D) the number of atoms in 1 g of an element
(E) the number of different isotopes of an element
2. When the following equation is balanced, the coefficient of H,0is
Ca (s)+H,O (I) » Ca(OH), (aq)+H, (9)
(A)1
(B) 2
(OF
(D) 5
(E) 4
3. The balanced net ionic equation for precipitation of CaCO when aqueous solutions of
Na, CO, and CaCl,are mixed is
(A) 2Na*(aqg) +CO,* (ag) - Na, CO, (aq)
(B) 2 Na*(aq)+2Cl (ag) — 2NaCl (aq)
(C) Na*(aq)+Cl (ag) — NaCl (aq)
(D) Ca’*(ag)+COs* (ag) — CaCO,(s)
(E) Na,CO,(aq) +CaCl, (aq) —» 2NaCl (aq) + CaCO ,(s)
4. What is the frequency of light (s™)that has a wavelength of 1.23x10°cm?
(A) 3.69
(B) 2.44x10%
(C) 4.10x107
(D) 9.62x10%
(E) 1.04x107"



5. Oxides of the active metals combine with water to form
(A) metal hydroxides
(B) metal hydrides
(C) hydrogen gas
(D) oxygen gas
(E) water and a salt
6. There are unpaired electrons in the Lewis symbol for an oxygen atom.
(A)0
(B) 1
(C)2
(D) 4
(E) 3
7. According to VSEPR theory, if there are five electron domains in the valence shell of an atom,
they will be arranged in a(n) geometry.
(A) octahedral
(B) linear
(C) tetrahedral
(D) trigonal planar
(E) trigonal bipyramidal
8. When NaCl dissolves in water, agueous Na® and CI™ ions result. The force of attraction
that exists between Na* and H,Ois called a(n) interaction.
(A) dipole-dipole
(B) ion-ion
(C) hydrogen bonding
(D) ion-dipole
(E) London dispersion force
9. The phrase "like dissolves like" refers to the fact that
(A) gases can only dissolve other gases
(B) polar solvents dissolve polar solutes and nonpolar solvents dissolve nonpolar solutes
(C) solvents can only dissolve solutes of similar molar mass
(D) condensed phases can only dissolve other condensed phases

(E) polar solvents dissolve nonpolar solutes and vice versa



10. If the rate law for the reaction
2A + 3B — products

is first order in A and second order in B, then the rate law is rate =
(A) k[A] B]
(B) KIAT[BY
(C) KIAlBY
(D) KIAT’[B]
(E) KIAF[BY
11. The conjugate acid of HSO4™ is
(A) SO,
(B) H,SO.
(C) HsoO
(D) H*
(E) HSOs"
12. A solution containing which one of the following pairs of substances will be a buffer
solution?
(A) Nal, HI
(B) KBr, HBr
(C) RbCl, HCI
(D) CsF, HF
(E) none of the above
13.CFC stands for
(A) chlorinated freon compound
(B) chlorofluorocarbon
(C) carbonated fluorine compound
(D) caustic fluorine carbohydrate
(E) carbofluoro compound
14. Which one of the following is not one of the postulates of Dalton's atomic theory?
(A) Atoms are composed of protons, neutrons, and electrons.
(B) All atoms of a given element are identical; the atoms of different elements are different and
have different properties.
(C) Atoms of an element are not changed into different types of atoms by chemical reactions:
atoms are neither created nor destroyed in chemical reactions.
(D) Compounds are formed when atoms of more than one element combine; a given
compound always has the same relative number and kind of atoms.

(E) Each element is composed of extremely small particles called atoms.



15. The balanced reaction between aqueous potassium hydroxide and aqueous acetic acid is

(A) KOH (ag) + HC,H;0, (ag) — OH™ (I) + HC,H,0," (aq) + K (s)
(B) KOH (aq) + HC,H30, (ag) — H,O (I) + KC,H30, (aq)
(C) KOH (ag) + HC,H30, (aq) — H,C,H303 (aq) + K (s)
(D) KOH (aqg) + HC,H;0, (aq) - KC,H;0; (aq) + H, (9)
(E) KOH (aq) + HC,H;0, (aq) — H,KC;H;0 (aq) + O, (9)
16. Which one of the quantum numbers does not result from the solution of the Schroedinger
equation?
(A) principal
(B) azimuthal
(C) magnetic
(D) spin
(E) angular momentum
17. In the resonance form of ozone shown below, the formal charge on the central oxygen atom is

0=0-0:
(A) 0 . .
(B) +1
©)-1
(D) +2
(E) -2
18. "Isothermal™ means
(A) at constant pressure
(B) at constant temperature
(C) at variable temperature and pressure conditions
(D) at ideal temperature and pressure conditions
(E) that AH,, =0
19. Which of the following is most likely to exhibit liquid-crystalline behavior?
(A) CH,CH,-C(CH,),-CH,CH,
(B) CH,CH,CH,CH,CH,CH,CH,CH,

(C) CH,CH,CH,CH,CH,-Na*

(D) Haco—@— COy — Na*

e
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(E) H3CO—@—N=N—<©>—OCH3



20. The graph shown below depicts the relationship between concentration and time for the

following chemical reaction.

2 —

In [A]

time
The slope of this line is equal to
(A) k
(B) -1/k
(C) inal,
(D) -k
(E) 1/k
21. Nitric acid is a strong acid. This means that
(A) aqueous solutions of HNO3 contain equal concentrations of H* (aq) and OH- (aq)
(B) HNO3 does not dissociate at all when it is dissolved in water
(C) HNOg3 dissociates completely to H* (aq) and NO3- (aq) when it dissolves in water
(D) HNO3 produces a gaseous product when it is neutralized
(E) HNO3 cannot be neutralized by a weak base
22. Carbon dioxide contributes to atmospheric warming by
(A) absorbing incoming radiation from the sun and converting it to heat
(B) absorbing radiation emitted from the surface of the earth preventing its loss to space
(C) undergoing exothermic reactions extensively in the atmosphere
(D) increasing the index of refraction of the atmosphere so that infrared radiation from the sun
is refracted to the surface of the earth where it is converted to heat
(E) reducing the concentration of CO in the atmosphere.
23. The equilibrium position corresponds to which letter on the graph of G vs. f (course of

reaction) below?

Course of Reaction (f)

(A) A
(B)B
©C
(D)D
(BE)E



24. The standard cell potential (E°) for the reaction below is +0.63 V. The cell potential for this

reaction is V when [Zn?**] = 1.0 M and [Pb*] = 2.0 x 10™* M.
Pb* (aq) + Zn (s) — Zn** (aq) + Pb (s)
(A) 0.52
(B) 0.85
(C) 0.41
(D) 0.74
(E) 0.63

25. Based on entropy considerations alone, which homogeneous aqueous equilibrium would be

I

expected to lie to the right?
(A) Agl, + 2Br & AgBr, + 21
(B) Ni(H,NC,HsNH,)3%* + 6NH3 & Ni(NH3)*" + 3H,NC,H,NH,
(C) CoCl,** + 6H,0 & Co(H,0)¢*" + 4CI
(D) Fe(NH3)e2" + CooH1oNs* & Fe(NH3)2(CaoH1oN4) + 4NH;
(E) Cu(NH3),** + 6H,0 < Cu(H,0)¢*" + 4NH;
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