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1. A sampleisbrought into a laboratory and miked with an equal volume of a
pregervative solution. For analysis a 5.00-mL sample is diluted to 100 mL, and
the concentration of chloride ions in the diluted solution is found to be 3.0x10—3 M.
‘What is the c¢hloride concentration of the sample?
(A) 6.0<10-3 M (B} 1.5x10-4 M (C)} 7.5x10-8 M
(D} 1.2<x10-1 M

23.00x1.58

2. The relative uncertainty in the answer to the calculation
414160, 1332

(AY10  (B) 5x10  (CY0.01 (D) 0.0001

3. A 35.25-mL sample is needed. The best piece of plassware to use is
(Alaburet (B}abeaker (C}agraduated cylinder
{D} avolumetrie flask

4.  Abuffer with a pH of 10.i; i3 needed. Which of the follaowing should be used?
(A) acetic acid with a K, of 1.8x10-¢ ~
(B} ammonia with a K, of 1.8x10-5
(C) nitrous acid with a g of 7.1x104
(D} HaPO4™ and PO;% with 8 K, of 4 5x10-18

5  Anindicator has a K, of 6.4x10-% the conjugate acid id red, and the conjugate
base is yellow. At what pH will the solution be red?
(A)52 (B) 5.5 (C} 4.0 {D}4.7

6. If50.0mL of a 00134 M HCI sclution is mixed with 24.0 mL of a 0.0250 M NaOH
solution, what is the pH of the fina! mixture? '
(AY18T (Br1240 (C)529 (haoz
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10.

11.

A solution rontaining HF is titrated with KOH. At the end point of the titration
the sclution contains

(A) equal amounts of HF and KOH (B) Hg0O, H*, OH-, K*, F, and HF

(C) K*and F~ (D) KF and Hz3, and HpO

What is the molar solubility of silver chromate? (K,p, for AgaCrQy = 1.2x10-12)
(A} 1.1x10-6 (By1.1x104 (C)6.7x10° (D) 5.5x10-7

In which of the following is electromagnetic radiation listed correctly in increamng
crder of wavelength {lowest wavelength firat)?

{A) Ultraviolet < visible < infrared

{B} Visible « microwave < infrared

(C) X rays < infrared < ultraviolet

(I Microwaves < visible « infrared

What is the major cause of the deviation of the Bee's faw for the measurement of
the acetic acid absarbance?

(A) the dimer chemical reaction (B) the wavelength band width chosen
(C}) the slit width of the monochrameter

{D) the background stray light

For the reduction of MnO4~ to Mn2+, the carrect form of the Nernst equation is .

(A) F = E° + 0.0601 1o PM0®3
3 {(MnO[H"®

(B) E = B° 4 0.0591 1 (Mo®]
9 [MnO[H*]®

(C) E° = K +0.0891 [op( M™%,
BMnon " A
{MnO) )

(D) E = B0 42,0891 1oy 20D
5 a ey
{MnO7} HHY)
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12. The Kgp of AgCl is 1.0x10-19, and the K, of Agl is 8.3x10-17. A solution is 0.100
Main i7and CI”. What 13 the molarity of iodide tons when ApCl just starts to
precipitate?

{A) 1.0x10-5 (B} 9.1x10-9 (C) 8.3x10-7
(I 8.3x10-8

13, What kind of the information will be provided by the IR spectrum?
(A} Electronie trangition (B Nuclear spin
(C) Nuclear vibration (D) Electron spin

l 14. ‘Which of the followings is a zero order reaction?

(A} Thermal isomerization of cis-stilbene to trans-stilbene
(B) enzyme oxidation of glucose to gluconic acad,

{C) decay of tnplet excited Cgp to pround state,

(1% decay of radivactivity of *Cu.

] (E} nene of the above.

15. For a first order chemical reaciton A Ly B, the concentration of
i reactant A can be best deacribed by '

(A) A=A, Lkt (B) A=Aj ekt (C) VA= 1/A, -

(D) A=A, -e¥1t {E) none of the abave.

16. Ay constant T & P, the entropy change of the universe A5, ;v for a
gpontaneous reaction,

(A AS iy 20, (B) ASgpiv =0 (C) ASuniv < 0.
{0} ABuniv cant ont be determined.  (E) none of the above.

17. Which of the following equations is not correct?
(AJdG=VdP-54T (BJE=E°—(nFRT)In(Q) (C)(38/aPr=-aVAT)p

(D} 3P/dT= AH/TAVm  {E) none of the above.
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18. Using the relationship In{K)= -AHRT + AS"/R. For an endothermic
reaction at equilitriam, intreasing ihe temperature will
(A) shift the equilibrium to right
(B) shift the equilibrium to leR,
(C) reaction does not shift to either left or right.
{12} can not be determined.
(£} none of the above.

19, Which of the followings absorbs roerowave?
{A) electronic transitions (B} vibrational transitions

(C) rotational transtions.
(DN free glectron transitions from B to o spin state.

(E) nuclear transitions from ¢ to P spin state.

20. When a substance is photochemically excited to the electronic excited state,
which of the properties of the meletules might b changed

(A) redox potential (B} dipole moment
{C) the color of a aclution containing the excited molecules.
(D) the pKa value, {E) all of the above.

21. 1eVis equvalent to about
(A} 15 keal/mel (B} 23 keal/mol (3 30 keal/mol
(D) 42 kJimnl (E) none of the above

22. A mole of photon with 400 nm wavelength carries
(A} 40 keal/mol (B} 50 keal/mel (C} 60 keal/mol
(D} 70 keal/mol (K} 80 kcal/mol,

23 In a closed container, there are equal moles of N2 and Oz. Which of
the following deseription 18 not correct?
(A} N9 and Oz molecuies have the same velocty.
{B) Nz and Og moiecules have the same kinetic energy.
(C) The partial pressure produced by N3 and O2 molecules are the same.
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(D) the numbers of molecules for N2 and O2 are the same.
(E} all the above are correct.

24. Of the following, an important precaution to be observed in the storage
of metallic godium is to
(A} leave the container uncovered,
{B) store the sodivum in kerosene.
{C) store the sodium in water.
(D)} use an ppaque container.
(E} store the sodium in ethanol.

25. Inthe first transition series, the paramagnetism ig due almost entirely
to the unpaired spins, being approximately equal to u= 2 * square raat
{5(5+1)] magnetons where § ia the total spin. On this basis, the Cu+

ion hag
(A} zero magnetons (B} 3.88 magnetona (C) 2.83 magnetons.
(D} 6.18 mapnetons (K} 1.4]1 magnetons.

26. Which of the following compound is most likely to crystallize in the
crystal aystem called pervoskites?
(AIMgClz  (B)BaTi03  (C}CsCl  (D)NbyOx  (E) MgAlyOq.

27. Which compound is central symmetrical, i.e. possessing a center of inversion ?
(A) XeFy (B) 85Fy {Cy Hp0 (D} CFy {E} PCls.

28. Which of the Period 4 elements that forma neutral metal carbonyls with five
carbonyl ligands.
{(Alsiicon  (B}germanium  (Cimickel (DMiron  (E)tungsten.

29, Of the following complexes, the one with the largest value of the crystal field
splitting, A, is
(A) [Fe{Hz0))g12+ (B) [Ru{Hz0)glé+  (C)[Ru{NHz)g13+
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(D} [08(CN)}g]3—.

3¢, The Jahn-Teller theorem states that for a molecule in an electrically degenerate
atate, distortion must occur to lower the symmetry, remove the degeneracy, and
lower the energy. The iransition metal complex that will not display the Jahn-
Teller effect is
(A) Ma(HzO¥12+ (B} {Ti(H20))3*  (C)[Cu(H203)+ (D) [CoFgl

31. Which of the following deseription is consistent with the properties of solid BN.
(A) A bluish-white, lustrous soiid melting at 327°C; the solid is soft and malleable.
(B) A white solid melting at 772°C; the solid is an electrical nonconductor but
dizzolvea in water to give a conducting solution.
(C) A yvellowish-green solid melting at 172°C.
(I} A very hard, colorless substance melting at about 3000°C.

32. What is the bond-order between the nitrogen atom and the sulfur atom of the
remarkable molecule, thiazyl triflucride, NSFz 7 The N-S distance determined by
diffraction analyses is 1.416A.

(A)single (B)double  (C}one and half (D}triple  (E) quadruple.

33, Which of the following amines ghows the highest affinity with Lewis acid BF3in
gas phase.
(A} NMez  {B) NHMeg (C} NHzMe (D} NH3 (E) NEts.

34, What is the most convenient technique to provide the structural information of a
volatile inorganic molecule, such as WFg in gaseous ph.élSE?
(&) X-ray diffraction method
(B} Electron diffraction method
(C) Extended X-ray ahsorption fine structure, EXAFS method
(D} Neutron diffraction method
(E) 19§ NMR spectroscopy.
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34,

36.

37.

38.

39,

44.

In acidic salutions, soaps are converted ta
(A} insoluble salts (B)fatty acids (C) detergenta (D) esters (E} glycercl.

Which of the following compound ig most likely to crystallize in a structure in which
the poaitive ions pack in the tetrahedral holes in a clesest-packed array of negative
atoms?

(A)Ligh  (B)LigP (CyCsgP (I Cs(l (E) Nall.

Which dinuclear compounds listed below possesses a metal-metat quadruple bond ?
{A) W OMe)g (B} Moa(MeCQCq)g, MeCO2 = acetate
{C) Cp2Reg(COY , Cp = CsHs (D) CpaWa(C)g.

Which of the following boron cluster complexes can be considered to adopt the so-
called nido-configuration ? ,
(A) BsHg™ (B) BgHig (C) BygCaHy2 (D) ByCaH 112~

Which of the following correctly ranks the cyeloalkanes in order of
increasing ring straln per methylene?

A.cyclopropane « oyclobutang € cyclohexane < oyclopentane
B.cyclohexane < cyclopentane < cyclobutane < cycleopropane
L. cyclonexans < cyclobutana < cyclopentane < gyclopropane
D cyilepentane € cyclopzapane < cyclobuatane < cyslohexane
E.cycloprapare < cyclopentane = cyclobutane < cyclohexane

Wk:izh ¢f the following statements corresbliy Dertainsg to a pair of
ananticmers?

A.They rotate the plane of polarized lLight by exactly the same
amount and in opposite directions.

B. They rotate the plane of polarized light by differing amounts
and i opposite directicons.

C.Thney rotate the plane of polarirzed light by differing amounts and
in the same direction.

D.The have different malting points.

E.They nave the same melting peint, but they have different boiling
points .,
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41. Whizh af the follewing compounds will undergo an 5.2 reaction most
readilvy?

A {CHyi qCCHST

B. (CHy! 4CCL

C. {CHyi o CHI

D. (CH3! ;CHCH,CHLCH,CL
E. (CHy) 5 THCH,CHCHo T

42, Using Saytzaff's rula, chopose the most stabie alkene anong the
fzllowing.

A . l-methyloyclahexens
B. i-methylcyclohexens
. 4-methyloyclohexene
D.They are all of equal stability accerding to Saytzeff's rule.

43, Bsth (Ei- ang (Zj-3-hewena can he freated Wwith D4 1in the presence of

a platinum catalyst. How are the products from these two reactiona
related to each other?

44,

A.The (E}- apd ({Z)-iscmers generate the same products in exactly
the same amsunts.

B.The (E]- and (Z)-iscmers generate the same products buet in
differing amounts.

C.The products of the two isomers are raelatsd as diastereomerd.
D.Tha products of the two isomers are related as enantiocmers.
E.The producta of the twa isomers are related as structural il#omers.

Which of the following alechols undergeoss dehydration upon heating with
concentrated H,30, with no rearcangement of the carbon skeleteon?

A, Z-methyl-3-nexanol

B. 3-methyl-3-pentancl

.3, 3-dimathyl-2-pentancl
D. 2-pathyl-2-phenylpropancol
E.bath a and &

45. & nucleus with an Aatomic number or an mass

numbar has a huclear spin that can be cobserved by the WHMR spectrometer.

A pdd, odd B. odd, even C. even, odd D, ever, evep
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46. ¥han 1, 2-dibromobutane is heated at gggﬂc in the preszance of molran KOH,
what is the major eorganic product?

A, l-broma=-1=-butyns
B. l-bEromo-2-butyne
. 1-butyne
D. Z2-butyne
E.i-butens

47 . wnici of the following compounds is the mOst reactive dienophile in a
Piela-Alder reacticn with 1, 3-butadiene?

A. CHomCHOCH
B. CH,=CHCHO
€ CHyUH~CHCH,
D. [CHy ,C=CH,
E. CHy=CH,

48. In the UvVv-visikle spectra of the fallgwif] comoounds, 0 which doss
lambda max appear at the highest wavelgngth?

A. i=phenylpropene
B. 3-phenylpropsne
C.benzene

D.n-propylbenzens
E. isopropylbenzens

49. 1n electrophilic arcmatic substitution reactions the nitro group is:

A-a m-directer since it destabilizes the meta sigma complex more Chan
the orthg,para.

B.a m-diractar since it destabilizes the WeTs Slgna complea less than
the ortho, para.

C.an a,p-directer stnce it stabllizes the ortho, para sigma complex
mere than the meca.

D.an o,p-director since it stabilizes the 2rtho; para sigma complex
less thap the meta.

E. none of the above,

50, When a carbonyl 13 part of a conjugated T-network, the C=0 stretch:

A-has a higher frequency than in a nenconjugated systam,

B.has a lower frequency than in a ngpsoniugated syatem.
C.always occurs at 171{ cmbl.

D. ocours around 2700 em T,

E. cannot be dizringuished from the Ced STretch inm a nonconugated
system.
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