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I. Choose one correct answer for questions, oa
1 0. i j

10.

11.
12.

13.
14.

15.

=

phy is

The most widely used mobile ph: upetcritical-fluid chromat
(A) helium  (B) nitrogen  (C) argon ) carbon dioxide

What is the color change of the end poi

(A) colorless to blue  (B) colorl (E) brown to blue

Which one can be used as a spe
(A) Dy lamp  (B) Tungsten lamp

©

Which of the following detectors for gasc
(A) flame ionization  (B) thermi

Which of the following detector ha
(A) absorbance  (B) fluorescen: (

The end point in the Volhard Metho 1s when

(A) the solution turns red (B) the red precipi
(D) the solution turns blue i
Dimethylglyoxime is a spec1ﬁ tat

(A)Ni*"  (B)Pb*" (C)Cu* d*

Karl Fischer titration method is based on a/an (__) reaction that i

for water.

(A) neutralization  (B) precipitatio idation- i xation  (E) substitution
The property of fluorescence of fo : enzene; B, chlorobenzene; C, bromobenzene; and D,
iodobenzene.

(A)JA>B>C>D (B)D> D>A A (E)A=B=C=D

What is the unit of absorptivity in Beer’s
parts per million?
(A)ppm'Lecm™  (B) ppm™” cm™

The difference between spectrophotom:
(A) source  (B) wavelength sele

How many moles of Br, will be produ
A1 B1LS (©)2 D25

Which of the following methods is a

chromophoric functional groups?
(A) capillary electrophoresis  (
(D) thin-layer chromatography

(E) higl

The order of the end point sharpness
is
(A)I'>BrOs>Br >ClI" (B)I'>Br ECI' (C©)I'>Br>ClI'>BrO;s (D) BrO;>1>Br >CI'
(E) BrOs>CI' > I'> Br’ e

Which one is not correct about standard electrode potential, E*?

(A) E' is a relative reduction potential

(B) The reactants and products are at unit activity

(C) E" is dependent of the number of moles of reactant and product shown in the balanced half-reaction

(D) A positive electrode potential indicates that the half-reaction is spontaneous with respect to the standard hydrogen
electrode half-reaction

(E) E° is temperature dependent



16. Calculate the volume of 0.0500 M EDTA needed to titrate the Ca in 0.2000 g of CaCOs3 (100.1 g/mol)
(A)20mL (B)25mL (C)30mL (D)35mL (E)40mL

17. What is the maximum K, of AgX needed for quantitative titration of X with AgNO; at 0.1 M level sample?
A) 107 B)10% (©)10° (D)10" (E) 10"

18. Select a suitable acid/base pair to prepare a buffer with a pH of 3.5.
(A) NH4CI/NH; (K, = 5.7 x 1079 (B) Malic acid/Na hydrogen malate (K, = 3.48 x 10™)
(C) Salicylic acid /Na salicylate (K, = 1.06 x 10) (D) HAc/NaAc (K, = 1.75 x 10)

(E) Benzoic acid/ Na benzoate (K, = 6.28 x 107) =

19. Select the correct expression.
(A)1pg=10"¢g (B)1fg=10" ﬁ =10"7g ( = E) 1 mg=10"g

20. What is the ionic strength of a 0.1
(A)0.IM B)02M (O)0:

21. Calculate the R¢ values for C on the followi
(A)0.35 (B)0.60 (C)0.67 (D)O.

o solwent front

O (B)

23. Carbon monoxide is toxic because 1 hemoglobin than O, does. The equilibrium
constant for the binding of CO 1 that for the binding of Q,. That is, for the reactions

Ko
(heme)Fe + O, 2 (heme)FeB
(heme)Fe + CO Kco (heme)F
Kco/Ko, = 2.1 x10% Calculate the di G for the binding of and O, to hemoglobin at 25

(A) 6.5 kJ/mol  (B)—13 kl/mol

24. Caffeine consists of carbon, hydrogen, oxggenpand nitrogen. When 0.1920'g of caffeine is burned in an excess of oxygen,
e fc d: Caffeine is 28.84% nitrogen by mass. Its molar mass is

between 190 and 200 g/mol. What is the formélafor caffeine?
(A) C4H5N20 (B) C3H2N202 (C) (D) C8H10N402 (E) none of these

25. When C4Hy is treated with water, H,SOy, a tertiary alcohol is producea. W Eich of the following structures could
represent C4Hg in the reaction?

(A) CH;CH=CHCHj (B) CH;CH,CH=CH, " hie=C=ct,

(D) CH3CH,CH,CHj (E) none of these CHs



26. Choose the structure J produced in the following reaction sequence.

NaH CHy—|
(R)-2-butanol ——— > H(C4HONa) —— J (CsH;20)

PPN Y\ H OoHa .
A) B) H oo 0 o™ @ O

27. Choose the structure consistent with the following data.
C4HgO : "H NMR spectrum, & 1.05 (t, 3H) 2.13 (s, 3H), 2.47 (q,

IR spectrum (strong peak near 1720 cm™
(A) X (B) Ao ’ i ﬁ ’U\
28. Choose the correct order of molec s Wit respect to their ease for passing into the lipid bi-layer of a cell
membrane. (the most difficult one is on ght)
Na? E E

(A)A>B>C  (B) B>A>C >C>A, (D) C>B>A (E)C

CHg

S

CHj

o

30. Choose those reactants and reagents th
o
@) )J\ 1. CH3CH,MgBr
—_—
2. NH4Cl, H,0
o
1. CHzMgBr
2. NH4CI, H,0
o
\)J\ 1. CH3MgBr
() P ———
OCHz 2. NH4CI, H,0

(A)@+(d)+(c) (B)(@)+(b) a)+ ()™ D)@ (E)(0)

31. Choose the major product formed in t i ction.

o
Il

c
Mg, Et,O He” SH o Heo®

Br > > ——

™l ® ] 7 g& i (E)

32. Choose the reagents that would perform ing transformation.
O
e
\/\)I\H — " "0on
G




33. Choose the reactants and reagents that would produce 1-butene as the major product.

OH H®
(a) _—
(b) I/\/ t'Bqu
—_—
Cl
Cl Ie
(C) —_—

A)@+®d) B®) (O@ @O E) @+

34. Normally, heating an initial aldol product (the B-hydroxyaldehyde) cau
below with base does not cause dehydrati gt , decomposition to

P >%

opL ==
(A) There are no protons [3 to the carb 4

(B) There are no protons adjacent to the/@H, and the dehydratio i
(C) There are no protons a to the car aldol condens &
(D) Heating any organic compound a erature causes decom
(E) None of these is true.

35. Choose the correct statement given the following information: i%jx

Fe3+(aq) +e—> Fe2+(aq)

Fe(CN)s"~ + ¢ — Fe(CN) ™
(A) Fe*"(aq) is more likely to b dimgexed to x
(B) Fe*"(aq) is more likely to be reduced than Fe’" complexed to.C >3
(C) Both A and B are true.
(D) Complexation of Fe ion with n ect on their ten i ized or reduced.
(E) None of these is true.

36. Which of the following additions to.2- thurs with anti-Matkevnikov orientation?

(A) Catalytic hydrogenation (H,/Pt)
(D) Addition of HBr in the presence of R

tion. However, heating the compound
utanal. This is because:

37. Which of the following alcohols will 1
(A) (CH3);COH
(D) (CH3),CHCH,OH

(C) CH3CH(OH)CH,CH3

38. Which of the following dienes would undergo a Diels-Alder reacti x

(A) 3-methylenecyclohexene thyl-1,4-cyclohexadi -methyl-1,3-cyclohexadiene
enecyclohe

(D) 1,4-cyclohexadiene
39. Which of the following is the str
(D) cyclopent (E) cycloheptatriene

(A) I-pentene  (B) 2-pentene

©

40. The correct decreasing order of reactivi
[ I Il
(A)IV III I 1 (B)II IV I m 1 v I

——
41. Which compound would be expe absorption at 1780

o 0 CH OH
(A)[Q (B)(:/r (c:)@/ O@ ®) @0._-—

42. Which compound would be expected to show an intense peak in W 8
(A) CH3C(O)CH,CH,CH;  (B) CH3;CH,C(O)CH,CH; (CH3);CCHO

(D) (CH;),CHC(O)CH; (E) (CH;),CHCH,CHO

O)IL IV I I (EI I I IV

-1

43. The acid which could_not be prepared by the reaction of an organic halide with cyanide ion followed by acid hydrolysis of
the nitrite.

(A) CH;CH,CO,H (B) PhCH,CO,H (C) (CH;3);CCO,H (D)QCHZCOZH (B) E>7COZH



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

The conversion of butanoic acid to 2-pentanone is best accomplished with

(A) 1. thionyl chloride; 2. methyl magnesium bromide (B) 1. methyllithium; 2. H;O"

(C) 1. CH;0H, H,S04; 2. methyllithium (D) 1. thionyl chloride; 2. methanol
(E) 1. diazomethane; 2. H;0"

The conversion of 2-butanone to propanoic acid is best accomplished with

(A) 1. ozone; 2. hydrogen peroxide (B) sodium hydroxide, iodine (C) silver oxide, bromine

(D) lithtum aluminum hydride (E) CO,, H;0"

For the following compounds the correct order for decreasing reactivﬂywcleophﬂic acyl substitution is
CH3C(O)N(CHg), CHsc(O)Cl (CH3C 3

| —

(AT I IV 1 (B)I IV I IVv DI IV II I (E)IV I I I

The expected product of the reaction beloa
CH;3;CH,C(O)OCHO + CH3NH,
(A) CHsNHCHO  (B) CH;CN CH,CHj ) CH3;CH,C(O)OC(O)NH,
The conversion of acetaldehyde to 2-h iesacid.is best accomplished with
The conversion of benzoic acid to phen issbest accomphi
) 1. LiAlHy; 2 ther; 4. CO,
(D) 1. SOCly; 2 ; aOH
(E) 1. diazomethane; 2. H;0"
(A) a slightly basic solution C)a neutral solution

(A) 1. CH;Li; 2. CrOs, H2SO4 (B) aCN; 2. H;0" ,he l SOCl,; 2. Mg, ether; 3. CO,
(A) 1. LiAlHg; 2. TsCl; 3. NaCN; 4. H

The aldehyde which would not undergo a Cannizzaro reaction 1@

(A) PhCHO  (B) CH3CH,CHO ( D) (CH3);C fthe above

(D) a slightly acidic solution inita

Amino acid N-terminal analysis of peptides is often done with

(A) carboxypeptidase nylisothiocyanate C) dicyclohexylcarbodiimide

(D) ethyl chloroformate hem

(D) 1.Bry, PBr3; 2. NaOH (E) 15/ diazomethane; 2. H3 % x

(C) 1. SOCly; 2. Li(CH3),Cu

Addition of alanine to distilled wa

Which of the following arrangements is ound in the seconda ructure of proteins?

(A) a-helix (B) do

(D) pleated sheet (E) all of the above arrangements can be ; [ adary structure of proteins
The standard amino acids are stereo to

(A) D-glucose  (B) L-glyceraldehy raldehyde (E) L-alanine

The best reagent to distinguish between 10CO,H and CH3(CH;) =CH(CH,)4COH is
(A) NaOH, H,O (B) Tollen’s reag 7 (D) Li, NH3 Bry/CCly

Which of the following is piperidine? Q
w() ol ] <C>O
N
H

N

Which of the following is indole?

» (L2 =

Which of the following is oxetane?

(A)g (B) <O> (C)Q (D) (Oj

How many peaks will you expect from °C NMR spectrum of
CO,H

(A) 5 (B) 6 (©)7 (D) 8 (E) 9



60. Which of the following molecules will have a net dipole moment?

Cl Cl Cl
(Acel,  (B) HyC=CH, (C)Cl,C=CCl, (D) H>:< ® >=
cl H H H

I1. Choose one correct answer for the following questions, 40%
2 0.5

61. What monomer(s) is (are) needed to make the polymer shown belou—

(e}
Hy Hy ||

o}
é H, H, I % n
0—C—C—0—C—C—C—C >R :
I. HOCH,CH,OH II. HOOCCH,C I. HOCH,CH,COOH
IV. HOCH=CHOH V. HOOCCH= OH
(A) (B)II (C)landll (D) IV, ) Il and 111 ﬁ
4H4Og¢, molar mass 188 g/mol) and baking soda (NaHCO3, molar mass
KHC4H406 + NaHCO3 —_— KNaC4H406 + H20 C02 i% x
(The CO, makes the cake rise.) A reet level teaspoo g) of cream of tartar. How much
baking soda must be added for both m mpletely?
(A)045g (B)1.8g (C)3.6¢ dw of these_gm —p
63. Which of the following is not an oxidation-reduction reaction? ‘iﬁ
(A) A precipitation reaction. B) A reaction in whichf@ met. ith“a nonmetal.
(C) A combustion reaction. tal reacting wi .
(E) All of the above are oxidation-reducti cti
64. Aqueous solution of sodium sulfid ide are mixed together. Which statement is correct?

(B) itate forms.
will precipitate from solution.

62. Baking powder, a mixture of cream of
84.0 g/mol), undergoes the followi

(C) CuS will precipitate from solution
(E) No reaction will occur.

65. Body temperature is about 308 K.
breathe in to fill up the lungs?
(A)1.13L (B)L77L (C)2:

66. Calculate the temperature at which the a
(A) 2.50 (B) 10.0 (C) 20.

67. The sodium salt, NaA, of a wea
close approximation) is true?

(A)[H]7=[A]7 (B)[H]=[0OH] (C)[A]=[OH] ) none of these
68. Arrange following 0.10 M solutions fro ighest pH: NaF, , CsHsNHCI, KOH, HCN. (Kj for HCN is
6.2 x 10 K, for HF is 7.2 x 107; K, %)
(A) HCN, C5H5NHC1, NaF, NaC2H30 C5H5NHC1, HCN, NaF, NaC2H302, KOH
(C) NaF, NaC,H;0,, HCN, CsHsNHCI, KOH, NaC,H30,, N CN, CsHsNHC1

(E) None of these

69. In the titration of a weak acid HA with 0.
approximately 11.  Which of the f d be best to use
(A) an indicator with Ko= 107" cator with Ka=10"®
(D) an indicator with Ka= 10" icator with Ka= 10"

OH, the stoichiometric p@int is known to occur at a pH value of
mark the endpoint of thus titration?

(C) an indicator with Ka= 10"

70. Silver acetate (AgC,H303) is a sparingly soluble salt with K¢, = 1.9 x 107, Consider a saturated solution in equilibrium
with the solid salt. Compare the effects on the solubility of adding to the solution eithﬁr the acid HNOj or the base NHs.
(A) Either substance would decrease the solubility.

(B) Either substance would increase the solubility.

(C) NH; would increase the solubility, but HNO; would decrease it.

(D) NH; would increase the solubility, but HNO3; would have virtually no effect.
(E) NH3 would decrease the solubility, but HNO; would increase it.



71. Rank the following solvent in order of decreasing polarity:
A. Ethyl acetate B. Methanol  C. Methylene Chloride  D. Hexane E. Acetone
(A) B>E>A>C>D (B) B>A>E>C>D (C)B>A>C>E>D (D) B>C>E>A>D (E) B>A>C>D>E

72. The two compounds below can be differentiated with

C=CCHj CH,C=CH
and

(A)Ag(NH3), OH" (B)Br,/CCly (C)H,CrO; (D) KMnO, (m reagent

73. Which compound would be expected
(A) butane  (B) I-butene  (C) 25bt

R absorptlo
e (E) but ne

-1

74. Which compound would be expectedstosshow IR“absorption at 2250 ¢
(A) CH3CH,CH,CO,H
(D) CH3CH,CH,C(O)NH,

C(0)O(0)CCH;

75. The amine which can be prepared by
(A H3C@NH2 (B)

76. Penicillins contain

H3CH2NHCH2CH3 B CH3CH2CH2CH2NH2

%x

joester gro@ng (E) a a-lactone ring

(A) aP -lactamring (B) af -lacton

77. Which of the following alcohols wo
(A) CH3CH,CH(OH)CHj;
(D) CH3;CH,CH,CH,OH

78. The correct order of decreasing acidit

I 1
CHsCCH;  CHsCCH,CO,Et  CHC

Al 1 1v o1 B0 m 1 JIv. 1 11 11 v (EII 1Iv 1T 1
79. The conversion of CH3(CH;);CH=C »H to CH3(CH;)76CO;H is best accomplished with
(A)H,,Ni  (B)Li, NH; (E) NaBH4 x
80. Which of the structures below wou ic? ‘ﬁ

O o O

l [ 1l v
(A) Tand II (B) I, Il and IV (C (D) IT and Mﬁz
\
R

I
=

g



