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1. One can gat larger particls gize for gravimetric analysis cxperimenta hy
(A) rapid cooling
{B) rapid addition of the predpitating reagent
(C) addition of the precipitating reagent without strring
(D} precipitation from homogeneous soluticn

2. Abufler solution with a pH of 7.0 ia prepared by adding NaOH solution
into H3PCly, Whai ig the main composition of the solution (K1=7.1x10~3,
Rp=62x108, K3=4.2x10~ 13 for H3PO}

(A} HzP04 and HoPO,~ (B) HgPO4 and HPO.®
(C} HPO4Z and POy (D} HaPOy and P43~

3. Which of the following statement ia pot true fora 0.01 M arjusctyg rolution
of NaHCO 3
(A} 0.01 = (HgCO3] + [HCO37] + [CO32-]
(B) [HzO4) = [HCO3™] + 2[C032-] + [OH]
(C) [HCOq] = D1 M

(D) [CG32) << [HCO3™)

4. Which of the following statement about atomic ahsorption spectrometry

(A4)is true?

(A} the sensitivity attained by the flame AR iy peneraly much greater
than that attained by graphite furnace AA

(B} spectrs interferanes in generally more mgnificant for graph:te
furance AA than that for Aame AA

(C) the standard addition method is conumonly used in AA for the
correction of background absorption

{I More elements can be determined by graphite furance AA than by
flame AA
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10.

Which of the following techniques cen gpt be used directly to separate
chemical epecies?

{4) electrochemical method (B} mierowave digeastion
{C) chromatopraphic melhod (D)} precipitation

The ionic strength of a solution that is both 0.02 M in NaCi and 041 M in
Wap=3(y is
LAl 0.03 (B)Y 0.04 {C} 0.05 {I}) D.06

Which element in the sample i8 cornmanly determined by Kjeldahl
method?
{AYC BEs &N DyFP

When will peptization of pracipitate most probably occur

(A} wash crystaliine precipitate with pure watar

{B} wash ¢rystalline pracipitate with ammeonia chieride aolution
() wash colloid precipitate with pura water

(1Y) waah colluid precipitate with smmonia chloride solution

Which of the following is ot considered as the applicationa of ion-
exchange resing in analylical chemistry.

{A) chromatrography (B} separation of interfering ione

(7} concentration of traces of an ion from selutinn

(D) a8 a precipitate reagent

During the preparation of a permanganatae golution for oxidation-
reduction itration. The aolution was boiled, explain why.

LA} toremove carbon dicxide

(B} to dissolve permanganate

({2} to hasten oxidation of arganic matter

(1)} permanganate golution 1% more stable at higher temperature
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11. Which of the following statement about buffer solution is pot lrue
{A)} It resists changea in pH by difution
(B} It resista changes in pH by small addition of acida or bases
{C} The most effective buffer salution contain appreximately equal
moncentration of conjugate acid-base pair
(L)) A voncentrate nitric acd is a bofTar ecluton

12. A Ba{OH); solution was standardized by titration against 0. 100 NHCI,
30.0 mL of the base heing required to neutraliza 40.0 mL of tha acid.
Cralculate the nurmality {(meq/mL) of the BatOH) solutivn
{A) 0.123 {B) 0.266 (7 Q.067 (D) 3.075

13. The normatity of a sulution is determined by four separate titrations, the
results being 0.20445, 0.2032, 0.2049, 0.2041. Calculate the atandard
deviatinn
LAY 0.0001 {B} 00002  {C) ¢.0003 {D) 0.0004

14, The correct order of electron affinities is
AF=Cl>Br=1 (B Cl=F=Br=>1 (C}Cl=Br>F>1
(T =>Br>0Cl=1

15, Which atum has tha lowest ionization energy
AN (B O (CYF  (D)Ne

16. The radjua for the Pohr ocbital is given
(&) r={n%gdla, (B)r=({n'zla, (O r = {n¥/z)a,
(DY r=(n/zllag
whera n is the quantum number, z is nuclear charge and a. is the Bohr
radius for the hydrogen atom
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17. The preasure of gaa is in proportonal to

18.

19,

2{).

21,

23,

23.

(AdepeedT (B} momentum me {C) kinetic energy mc?
(R} (c2¥2 of the gas melecule.

x iB the averags value for x.

The Maxwell-Boltamann gas speed {¢) distribotion function AN/N is in
proportional to

(A) g~mo2kT (B} pe—mc2kT (0 pgmme®ZkT

([} edp-mci2kT

Which molecule has the largest value of constant a in the van der Waals
equation P = BTAv-h) - a/v2
{A4) Ha By Ifa {(CiCHyg (D3COgp

Which mulér:ula {above fpur molecules) has the lowest critical
temperature.

The pressure of one atmosphere is about
{A) Smeters (B) 10 meters  (C} 20 meters
{I}) 40 meters of water

Which eondition is satisfed by an ideal aplution for mixing A and B

(A AmixS =0 (B} Apixlr=0 ) dmeH =0

(D} AgyV =0 '

The quantity ApiyX 14 the difference in quantity X after and before the
mixing.

Which molecule hag the largest value (ahsolute value > 0} of enthalpy of
sombustion

(A) CH4 (ByCH3OH (C) HxC0 {I»HCOGH
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25,

25,

27,

25.

29

30,

a1

Which molecule hag the longest band distance
(A) Qg2- (B) Qg™ {C) O3 (D) Ga*

Which molecule has the iargest. C-H bood dissociation eneryy
(A} CHz-H (B) {CH3uC-H (Q)CH=CH-H (D)HC=C-H

Which wavelength below is in the visible light region?
(AY5O000nm  (B)5000nm  (C)500nm (D) 50 nm

If the complex [Fe(NO)L(COk)® is a 18-electron complav, what is the
valua of the charge? (note Fe-N-OQ is a linesr shape)
(A}Z =-1 {B1Z =1 ({CrE=+1 NZ=+2

What is the point group of 1,3,5,7-tetraflucrocyclooctatetrane
(A} Cgy (B) Cah {C) Dy (I 5q

F F
LT
Ff F

Which statement is not correct.

(A} the N-O bond order: NOg* > NO, > | {0 P
(B} the 0-0 hond nrder: Og > Gp™ > 052

{C) the C-C bond order: Gy Gy~ » Cp2

(I} the N-O bond prder; NO* > NQ = NO—

For eovpplexes such as [3~, Ng™, IFy~, 0, and NQz*, how many of them
are bent with respect to triatomie centers
(A}1 (@12 ()3 {4

Which complexes below will have tha strongest sheorption voefficient in
the d-d tranaition.
{Al MoF42  (B) Mo{Hg(),2 (CY N2 (D) NitH 0l
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32, Which eommpound below will ghow the largest Jahn-Teller affect
(A Cr{HgQ)e?* (BINWH0lY (Q)Co{HgO)e® (DN TiuHzOe™

23. The ground state term symbal for CcFg™ in
(Ay*Azy  (B)4Tq {C)Y4T {D)'Eq

d4. The metal center in Cytochrome ¢ iy
[A) Fal+ (B) Codt  [CYMgx (D) Zn?+

35. The W-W band order in the [CpWi(C0):); complex is
(A1l (By25 ()2 {3

3&. Which reaction below will favor the forward reaction?
LAY TiFY » 2Ti 1o = Til, + 2T5F;
(B) COFg + HgBro = COBry + Hgha
{C) Culg + 2CuF = CyuFz+ 2Cul
(D} CH3HgOH + HS03 = CH3Heg505 + HzO

d7. Which complexes below hag the largest 10 D value in the d-orbital
splitting
(A) ColNHz)e™ (BiCoiNHze2t (O IWNHak? (D) IcfWNHak3e

A8.  Which of the following cycloallanes exhibits the preatest molar heat of
combustion?

(A) eyelopropane (B) eyelobutane () cyclopentana
(D} eyelohexane

29, Which of the following is a bridged bicyclic alkane?
(&) cig-decalin {B) hicyclo[2.2.1Theptane
(C) bicyclo[3.2.0heptane (D) bicyelo[4.1.0Jheptane
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40. Which set of reagents will best convert 2,2-imethylpropanc] (neopentyl
alcehol) to 4,4-dimethyl-2-pentanol?

(A} 1. HC (B) 1. HCL ZnCls
o2 Mg 2. Mg
3. CH3CHO 3. CHa(
4. Hs0O* 4, Hi07*
(C) 1. 80OCIy (I 1. HCL Znlly
2. Mg 2. Mg
3. CH3CHO 3. CH3zCHO
4. HzO" 4. Ha0*

41.  Absorption of what type elactromagnetic radiation results in transitions
among allowed nuelear spin atatas?
{A) radio wave (B) mierowaves (C) ultraviolat light
{D} infrared light

42, What muitiplicities are observed for the signals in the of-resonance
deconpled 13C spectrum of 2-chloropropens?
(A} Janglats {B) aginglet and 2 doublets
{C} asinglet, 2 donblet, and a trplet
(D} asinglet, a triplet, and a quartet

43.  Which of the specica below is 1ess hasic than acetylide?
(A)] CHjLi (B} CH30Na {C)CHeCHL: (D) NalNH3

44. When 1.2-dibromabutane is heatad at 200°C in the preaence of molten
KOH, what i the major organie product? '
(A} 1-beomo-1-butyne (B) l-bromo-2-butyne
(C) l-butyne {I) 2-butyne
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45,

46,

47,

48

49,

50,

Which of the following molecules is chiral?

(A} 23-pentadiene (B) 1,2-pentadiegne
(C) Z2ehlore-4-methyl-2 3-pentadiens

(D) all of the above molecules are chiral

Which of the following compounds has the highest melting point?
(&) toluena (B) o-dichlprobenzene {C) m-dichlorcbenzene
(D} p-dichlorchenzens

Which of the following ia not, a fused-ring heterveycle?
{A} purine (B) pyrimidine () benzofuran (D} indole

Which of the fllowing compounds is least reactive in the noclecphitic
aromatic sabetitution reaction with NaCQH?

(A) Zd-dinitrechlorobenzens  (B) 3,5-dimitrochlorchenzena

(C} o-nitrochlorchenzane {0} m-nitrochlorobenzene

Consmider the equilibrium of each of the carbonyl compounds with HCN to
produce cyanchydring, Which is the correct ranking of compountds i
order of increasing Keq for this equilibrium?

(A} HaCQ < eyclohexanone « CH3OHO < 2-methyleycdohexancne

LB) cyelohexsnone « 2-methyleyelohexanone < H-C0O < CHyCHO

(C) cydohexanone « 2-methylcyelchexanone « CH30HQ < HoCO

(I3} 2-methyleyelshexanone < cyclohexanone < CH3CHO < HoC0

An ylide s a molecule that can be described g3 &

{A) carbocation bound to a negatively charged hetercatom.
(B} carbocstion bound to a carbanien.

(C) earbpeation bound to a dazoniurm ion.

(D) earbanien bound to a positively charged heteratom.




