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Which of the follf.}wm atomic symbols is not correct?

(a)'fc (B)7Cl (©) 3P (D) ;K (B) N
2. Which of the following element is the transition metal?

(A) Rn (B) Co (C) Br (D) Ca (E) Sn
3. What mass of styrene (molar mass 104.1 ‘@/mol) contains 4.50x] 0% molecules of

styrene?

(A) 7.48x10% g (B) 7.48x107 g (C)7.78x107 g

(D) 7.78x107 g (E) 7.48x10" g

4. Sulturic acid may be prepared by the following process:
4FeS; + 1103 ——— 2Fe.0; + 880,

250; + Oy 280,
S0;+H;0 = H,S0y
How many moles of H,S0; are produced from 5.00 moles of FeS,?
(A) 6.11 (B} 5.00 (C)7.50 (D) 10.0 (E) 20.0

One mole of each of the following compounds is added to water in separate flasks to make
1.0 L of solution. Which solution has the largest total ion concentration?

(A) calcium carbonate (B) potassium phosphate (C) aluminum hydroxide
(D) silver chloride (E) sodium chloride

Lh

6. What volume of 0.250 M H,S0; is required to react completely with 25.0 mL of 1.500 M
NaOH?
(A) 1500 mL.  (B)50.0mL  (C)3000mL (D)75.0mL (E)none of these

7. Calculate the density of nitrogen gas at STP. (atomic weight of nitrogen: 14.0)
(A)0312g1 (B)0.625gL (C)0800g/L (D)125gL (E)1.60gL ;

8. A 250.0-L cylinder contains 65.0% Hey and 35.0% K by volume at 25.0°C and 1.35
atm total pressure. What is the partial pressure of He in this container?
(A)0473atm (B)0.675atm (C)0.878 atm (D) 1.32atm (E) 1.35 atm

9. Which of the following stdtements is true for ideal gases?

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

(B) A gas exerts pressure because its molecules collide with the walls of the container.

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

(D) The gas particles in a sample attract each other.

(E) None of the above.
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10. Which of the following graphs represents the plot of pressure vs. temperature in degree

11

13.

14.

16.

17.

Celsius for an ideal gas at constant volume and number of moles?
(A) (B) (€)

BN

Which of the following statements about the equilibrium is true?

(A) Catalysts shift the position of an equilibrium.

(B) The equilibrium constant is independent of temperature.

(C) When two opposing processes proceed at identical rates, the system is at equilibrium_

(D) The concentration of the products equals that of the reactants and both are constant at
equilibrium.

(E) An endothermic reaction shifis toward reactants when heat is applied.

. A sample of solid NHsNO; was placed in an evacuated container and heated so that it

decomposed explosively according to the following reaction:

NHyNO; iy = Nzﬂm + 2H:O
At equilibrium the total pressure in the container is 3.20 atm at 500°C. Calculate K,,.
(A)3.10mm’ (B)1.23am’ (C)2.56atm’® (D)4.87am’ (E)1.14 atm’

The following acids are listed in the order of decreasing acid strength in water:

HI > HNO, > CH3COOH > HCIO > HCN.

According to Bransted-Lowry theory, which of the following ions is the weakest base?
(AT (B) NOy (C) CH;COO™ (D) ClO° (E)CN

For nitrous acid, HNO,, K, = 4.0 x 10, Calculate the pH of 0.25 M HNO,.
(A) 2.00 (B) 2.30 (C)2.70 (D) 3.70 (E) none of these.

. Consider a solution consisting of the following two buffer systems:

HzCO; = ”CU’{ + H+ pK; =64
H:POy = HPOS +H'  pK,=72
At pH 6.4, how do the amounts of acid and cung'ugutf: base compare?
(A) [H,CO3] > [HCO57] and [Ha2PO4] > [HPOLY)
(B) [H2CO3] = [HCO;7] and [H,PO47] > [HPO4™]
(C) [HoCOs3] = [HCO;] and [H2PO4] < [HPO4Y]
(D) [H,COs] > [HCO57] and [HaPOy7] < [HPO,]
(E) [H:CO;] < [HCO57] and [H:POy7] < [HPO4™]

Buffers in the human body

(A) help to maintain a constant blood pH.

(B) help to keep the body temperature constant.

(C) help change the blood plasma pH when foods are eaten.

(D) precipitate proteins so enzyme are inactive. (E) none of these.

Consider a solution made by mixing 500.0 mL of 4.0 M NH; and 500.0 mL of 0.4 M
AgNO;. Ag" reacts with NHj to form [Ag(MNH;):] "

AgNH;" + 2NHy==[Ag(NH3)]" K=1.72x 10

What is the concentration of Ag” at equilibrium?

(A)2.0M (B) 1.2 =10 M (€©)22x10"M
(D)1.6M (E)4.5 = 10°M
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30.0 mL of pure water at 280 K is mixed with 50.0 mL of pure water at 330 K. What is

the final temperature of the mixture?
(A)290K (B)311 K (C)320K (D)326 K (E)405 K

When 0.157 mol NHj reacts with excess HCI, 6.91 kJ of energy is released as heat. What
is AH for this reaction per mole of NH; consumed?

(A)-227] (B)-1.08kJ] (C)—44.0kl (D)+22.7) (E)+44.0kJ

Using the following data to calculate AH aog) for Agl;.
Aglgy + 12 Bryy ——> AgBry+ 121y  AH%=-54.0k)

AH’ for AgBr, = -100.4 kJ/mol AH®¢ for Brayy) = +30.9 kJ/mol
(A) —123.5 kJ/mol (B) +77.3 kJ/mol (C) +61.8 kI/mol
(D) -77.3 kJ/mol (E) -61.8 kJ/mol

Which of the following is true?
(A) As long as the disorder of the surroundings is increasing, a process will be spontaneous.

(B) For any process, AS,, and AS,,; have opposite signs.
(C) If ASgy = - ASqys, the process is at equilibrium.
(D) AH" is zero for a chemical reaction at constant temperature. (E) none of these

. For the process benzeney; — benzene at 1 atm, AH® = 30.5 kJ/mol and AS® = 86.4

J/mol K. Assuming these values are independent of temperature, what is the normal boiling

point of benzene?
(A) 0°C (B) 80°C (C) 353°C (D)-80°C  (E) none of these

Calculate AS for the heating 3.00 mole of a monatomic ideal gas from 25°C to 125°C at
constant pressure.

(A)361VK (B)6.02J/K (C)18.0J/K (D) 10.8J/K (E)none of these

How many electrons are transferred in the following reaction:
2C105 + 12H" + 10I' —— 5L + Cl; + 6H,07?
(A) 12 (B) 5 (C)2 (D) 30 (E) 10

A common car battery carries out the reaction:
Pb + PbO; + 2H,S0, + 2H" »  2PbSO4 +2H;0. For such a reaction E° is 2.04 V.

Calculate AG® at 25°C.
{A) <787 kJ (B) -394 kJ (C)-=197 k] (D)-98 kI (E)-0.121 kJ

From the following list of 'observations choose the one that most clearly supports the
concept “Electron in atoms have quantized energies™.

(A) the emission spectrum of hydrogen (B) the photoelectric effect

(C) diffraction (D) scattering of a particles by metal foil (E) cathode rays

Which of the following sets of quantum numbers do not represent permissible solutions of
the Schriedinger equation for the electron in the hydrogen atom?

(A)n=9 =8 m=-4 m=172 (Byn=8 1=2 m=2 m=12
(C)n=6 1=-5 m=-1 m=12 D)n=6 1=5 m=-4 m;=1/72

(E) none of these
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28. Which electron configuration represents the ground state? (atomic number: Ni, 28; Ga, 31;
As, 33; Co, 27)

4s 3d 4p
poie (A 1L 1 1t 1 1 1 X N e 8
B)Ga: [Af] 1l 1.1 1 1 L i A  §
(C)As:  [Ar] 11 &l 1l .11 1l 1L S T
DCe: [Af I 1.1 1 1 1 1 P e

(E) none of these

29. Place the elements S, CL, F in order of increasing ionization energy.

(A)S<Cl<F B)Cl<F<§ _ (C)F<5<C(l]
(D)F<Cl<S§ (E)YS<F <Cl '
30. Which molecule does not have a dipole moment?
(A) HCI (B) CO (C)NCl; (D) BF; (E) H,O
31. Calculate the energy of an H—Cl bond from the following data.
Hag + Clygy — 2ZHCl, AH"=-184 kJ
Hz,[g} He——n¥ EH@ AH" =432 kJ
Clhgy —— 2Clg AH® =239 kJ

(A)770 k] (B) 856 kJ (C)518kJ (D) 326 kJ (E) 428 kJ

32. Which molecule obeys the octet rule?

(A) BH; (B) NO, (C) SFs (D) O; (E) PCls
33. The hybridization of the central atom in XeCl;' is
(A) sp (B) sp® (C) sp® (D) dsp’ (E) d’sp’
34. Which statement is false?
(A) C; is paramagnetic. (B) B is paramagnetic.
(C) The C—C bond in C,* is stronger than the one in CH:CHa.
(D) The O—O bond in O;" is shorter than the one in O5". (E) none of these

35. Initial rate data have been obtained at a certain temperature for the gaseous reaction
2NO + 2H; ——= N3 + 2H;0.

[NOJo [Halo initial rate (M/s)
0.10 0.20 0.0150
0.10 0.30 0.0225
0.20 . 0.20 0.0600
What is the numerical value of the rate constant?
(A) 7.5 (B) 3.0 = 107 (C) 380 (D) 0.75 (E)3.0 x 10

36. The rate constant for a reaction increases from 10.0 s™ to 100.0 s™ when the temperature
is increased from 300 K to 400 K. What is the activation energy for the reaction in
kJ/mol? (R = 8.314 J/mol K)

(A) 23.0 (B) 12.7 (C) 5.0 (D) 18.3 (E)45.6

37. By consider bonding in liquids and solids, arrange the following substance from highest to
lowest melting point: NaCl Na Cl; SiO;
(A) Cl; > Na > NaCl > Si0, (B) Na = NaCl = Cl; > 5i0; (C) SiO2 > Na > NaCl > Cl,
(D) NaCl > 8103 > Na > Cl; (E) SiOy > NaCl > Na=> Ch,
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Aluminum metal crystallizes in a face-centered cubic structure. The relationship between
the radius r of an Al atom and the length of an edge E of the unit cell is
(A)r=E/n2 (B)r= /2E/M4 (C)r= /3EM4 (D)r=2E (E)r=4E

The triple point of a substance is

(A) the point at which its solid, liquid and vapor are all in equilibrium.

(B) the point at which the vapor pressure of the solid is 1 atm.

(C) the point at which the liquid starts to condense as the temperature of vapor is lowered.
(D) the point at which the density of the solid and the liquid are equal.

(E) none of these

The density of a solution containing 296.6 g of Mg(NOs): (formula weight: 148.33) per
liter is 1.114 g/mL. The molarity of the solution is
(A)2.000M (B)2446M (C)6.001M (D)1.805M  (E) none of these

The lattice energy of Nal is 686 kJ/mol and its heat of solution is —7.6 kJ/mol. The
hydration energy of Nalj, is
(A)+152k] (B)—678kJ (C)—694 kJ (D) +678 kJ (E) +694 kJ

Choose the correct molecular structure for XeF, from the choices below.
(A) trigonal bipyramidal (B) trigonal planar (C) tetrahedral
(D) octahedral (E) square planar

The structure of the complex ion NiCly* is tetrahedral. The number of unpaired electrons

in this complex is
(A)0 (B)1 (&) (D)3 (E) 4

. Hemoglobin is a complex of

(A) Co™* (B) Mg™* (C) Fe** (D) S¢** (E) Fe?*

The half-life of the Cs-131 nucleus is 30 years. After 90 years, about 6 g remain. The
original mass ofthe Cs-131 sample is closest to

(A)30g (By40 g (C)50g (D) 60 g (E) 70g

Which of the following is optically active (i.e. chiral)?

(A) dimethylamine (B) dichloromethane (C) 2-chloropropane
(D) 2-chlorobutane (E) 3-chloropentane

The boiling point of methanol is much higher than that of ethane primarily because of
(A) the difference in molar masses of methanol and ethane.

(B) the hydrogen bonding in methanol.

(C) the significant molecular size difference between methanol and ethane.

(D) the carbon-oxygen double bond in methanol. (E) none of these.

O O
| |
—0—CH;—CH,—0C—CH,;—CH;—C—
n

What monomer(s) is/are needed to make the polymer shown above?
I. HOCH;CH;OH II. HOOCCH,CH,COOH [II. HOCH,CH,COOH
[V. HOCH=CHOH V. HOOCCH=CHCOOH
(A I (B) Iand II (C) I (D)IVandV  (E) Il and III
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49. The overall shape of a protein is maintained by
(A) hydrogen bonding (B) ionic bonds (C) dipole-dipole bonding
(D) covalent bonds (E) all of these

50. The complementary nucleic acid sequence for the DNA sequence GAC TAC GTT AGC is

(A) GAC TAC GTT AGC (B) TCAGCATGG CTA (C) CGA TTG CAT CAG
(D) CTG ATG CAA TCG (E) none of these





