.Choose the correct answer from the following questions. (each 2%, 40%)
(B) 1.Order thefollowing inincreasing rate of effuson
(A)C'z <F,<NOy;<CH4s <NO (B)C|2 <NO;<F;,<NO < CH,
(C)CH4 <NO,<NO<F,<Cl (D)CH4 <NO<F,<NO, < Cl,
(E)Fz <NO< C|2 <NO,; < CH,4

(A) 2.Which of the following statementsis (are)incorrect?
.The hybridization of boron in BF3 is SP*.
.The molecule XeF, isnonpolar.
.The bond order of N isthree.
.The molecule HCN has two pi bonds and two sigma bonds.
(A)AIl four datementsarecorrect . (B)  is incorrect. (C) and are incorrect.
(D) ad areincorrect. (E) and are incorrect.

(E) 3.Thehybridization of the centrd aom in KrF,0 is
(A)SP (B)SP* (C)SP® (D)dSP® (E)d’SP®

(A) 4.Which of the following Satementsisfase
(A)C; is paramagnetic. (B)C is diamagnetic. (C)The carbon-carbon bond inC3 is
stronger than the onein CH;CHz.  (D)The carbon-carbon bond inC? is shorter than the one
in CH3CHs. (E)none of these.

(E) 5.Which if the following species has the largest dissociation energy?
(A)O2 (B)O; (OO, (D)O; (E)O3

(C) 6.Theunit cdl in acertain lattice congsts of a cube formed by an anion a each corner, an
anion in the center, and a cation a the center of each face. The unit cell contains a net:
(A)5 anions and 6 cations (B)5 anions and 3 cations (C)2 anions and 3 cation
(D)3 anions and 4 cations (E)2 anions and 2 cations

(C) 7.A liquid-liquid solutioniscdled anided solutionif ()it obeys PV = nRT. ()it obeys
Reoult’ s law. ( )solute-solute, solvent-solvent, and solute- solvent interactions are very
amilar. ( )solute-solute, solvent, and solute-solvent interactions are quite different.

A ® . © . (D) ® . .




(D) 8. For which order reaction is the hdf life of the reaction proportiona to 1/k (k istherate
constant)?
(A)zero order (B)first order (C)second order (D)al of the above
(E)none of the above.

(E) 9.Which of the following would produce a basic agueous solution?
(A)P4sO10 (B)KCI (C)CO, (D)NH4Cl (E)none of these

(D) 10. For aparticular chemical reaction, H=5.0kJand S=- 25JK. Under what
temperature conditions is the reaction spontaneous?
(A)When T <-220K (B)When T < 220K (C)When T > 220K
(D)The reaction is hot spontaneous at any temperature.
(E)The reaction is spontaneous as dl temperature,

= N cr

() (aq) (aq)

(B) 11. Which of the following istrue for the cdll shown here? Zn
(A)The éectrons flow from the cathode to the anode.
(B)The dectrons flow from the zinc to the chromium.
(C)The dectrons flow from the chromium to the zinc.
(D)The chromium is oxidized.

(E)The zinc is reduced.

Cry

(O) 12. Deermine G for acdl thet utilizes the following reaction:

Cl,, + 2Br,, ® 2Cl . +Br,,.
The standard reduction for the chlorine gasis 1.360 volts and the standard reduction for the
bromine liquid is 1.077 volts.

(A)825kJ (B)54.6kJ (C)27.3kJ (D)236kJ (E)471kJ

(D) 13. Give the number of geometrica isomers for the octahedral compound [MA2B,C;] where
A, B and C represent ligands.
(A)1 (B)2 (C3 (D)4 (B)S

(D) 14. Which of the fallowing is paramagnetic?
(A)Zn(Hz0)e]**  (B)[Co(NHs)e]*" (strong field) (C)[CU(CN)a]*  (D)IMN(CN)e]*
(gtrong fidd) (E)non of these

(C) 15. Therate constant for the beta decay of thorium-234 is 2.88x10%/day. What is the half-life of
this nuclide?
(A)53.1days (B)l.22days (C)24.1days (D)10ldays (E)0.693days




(C) 16. Which of the following would not be expected to undergo disproportionation?
(A)Cl, (B)OCI (C)do, (b)do, (E)do,

(A) 17. Which of the following oxides is amphoteric?
(A)ALOs (B)B2O3 (C)I:03 (D)TLOs (B)TRLO

(B) 18. The ionization constants for the diprotic acid H,S are 1.0x10° and 1.3x10°%3. For 0.1molar
solutions of sodium sulfide and sodium hydrogen sulfide, which of the following istrue?
(A) The solutions are neutrdl.
(B) The sodium sulfide solution is the most basic.
(C)Both the solutions are acidic.
(D)The sodium hydrogen sulfide solutions is the most basic.
(E)Both solutions have the same pH.

(A) 19. For the reaction system N2Oyg)  2NOyg at 90 , Kc = 0.27. For this system, what is
Kp?
(A) >0.27 (B)<0.27 (C)=0.27 (D)We can not determine Kp without additional data.
(E)none of these

(D) 20. A second order reaction starts with an initia concentration of 0.020M of the reactant. If
the rate congtant is 10/(M. .), calculate the time required to decrease the initial concentration
to 0.005M.

(A)0.069s (B)10s (C) 15s (D)0.139s (E)20s

. Identify each of the following compounds from the'H NMR data and molecular formula
Thenumber of hydrogensresponsible for each signal is shown in parentheses. (5% each,
10%)

(8CsH1002 1.15ppm  (3)triplet
1.25ppm  (J)triplet
2.33ppm  (2)quartrt
4.13ppm  (2)quartet

(b)C10H120 1.20ppm  (6)doublet
3.53ppm  (1)septet
7.20-7.60ppm  (3)multiplet
7.80-8.08ppm  (2multiplet



. Givethe structures A through O for the following reactions. (2% each, 30%)

1.NaNH;

NHs(lig)
> B

(8)CHsCH,C= CH

2.CH3Br
CH3CH,CI tert-BuO
(b) » C »E
AlCk
HNO3 Sn, HCI NaNO, HBF,4
(c) © » F > H > |
H2804
CH5CH,COCl Zn(Hg), HCI
(d) » J » K
AlCk
HCN, CN° H*, H,O
(6)CH3CH2COCH20H3 » M
CH3
1.0s0,4 HIO4
(f) » O
2.NaHSO3, H.O

. Givean’ examplefor each of the following namereactions, (2% each, 20%)

(QWoalff-Kishner reduction
(c)Dieckmann condensation
(eHofmann eimination
(g)Wittig reaction

(i) Gatterman-Koch synthesis

(b)Michedl reaction

(d)Gabrid amine synthess
(f)Saytzeff dimination
(hWilliamson ether synthesis
(j)Hel-Volhard- Zdinsky reection
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