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1) Examine the fitration curve shown above. Which of the following titrations could it represent?

A) HCH by NaOH
B) HC by Nt

) H 80, by NaUH
Dy NH; by HCH

2} Examine the tivation curve shown above, What is the pH at the equivalence point?

A1
B) 3
Q)7

D) 10
E) 12
3) Examine the titration curve shown. The curve represents the titration of a 100.0mL sample of NaGH by 0.20M HOL What

was the concentration of the original §a}§i§t§{}1¥?

A) 0.020M

By 0.080M

C) 0.057TM

Dy 0.20M

E) 0.0080M

4y Arrhenius Acid-base Theory is limited in that it
A) applies only to aqueous solutions
BY applies only to large concentration
() defines bases as profon acceplors

Dy defises

cid as proton donors

By deseribe HClas an aeid

5y Which of the following is the strongest base?

¥Y¥

Ay T

By CF

o) Br

mT

Fy Mone of these are hases
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6) Which of the following chemical formula is called Prussian blue
A) KFe[Fe(CN)g]
B) Ka[Co(NOy)s1. 61,0
O [CuNH(FL O]
D) [AgNH:),IC

7y Which of the following ligands can nof act as an ambidentate ligand
Ay NN,
B) (NO,J"
CYNO
D) [SCNT

8} The notation for complex [Co(EDTAY (B IDTA = ethylenediaminetetracelato) 18
A) AAA-{ethylencdiaminetetracetalo) Yoobaltate(HT)
B} AbA-(ethylenediaminetetracetatojcobalt tate{11])
C) f\Aé»uzm}'imze{iisamixza?te{mcciam}cam.tme(iH}

D) AAA-{(ethylenediaminetetras etato)cobaltate(1)

9} The largest of the alkali metal cations, 5", is trapped most effectively by the
A) 18-crown-6-ether \
B oryptand ([3,2,2])
Cy oryprand (2,1,11

D) metallacrown

10) The element
Ay Mg
By Al
OB
DD

has been developed for use in the treatment of cancercus tImors.

11) Give the TUPAC name for the following structure:

A) S-Isopropyloctane

methylheptane

) 4-Isopropyloctans

) 2-methyl-3-ethyltheptane

E} 2-methyl-3-propylheptane
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12} Consider the three isomerie alkanes n-hexane, 2, 3-dimethylbutane, and 2-methylpentane. Which of the
foltowing eorrectly lists these com pounds in order of increasing boiling point?
A) 2-methylpentane < n-hexane <2, A-dimethylbutane
1) 2, 3-dimethylbutane < 2-methylpentane < n-hexane
() 2-methylpentane < 2, S-dimethylbutane < n-hexane
D) n-hexane « 2, 3-dimethylbutane < 2-methylpentane
£) n-hexane < 2-methylpentane < 2, A-dimethylbutane
13).In the boat conformation of cyclohexane, the "flagpole” hydrogens are located:
A) on the same carbon,
B)on C~1 and C-4.
C) on adjacent carbons,
M on C-1and C-3.

E) none of the above

14) Which of the following is an aliylic alcohol?
A) CHy=CHCHyCHa
BY HOCE

-CHCHp CH3
C) CHCH=CHCHy OH
3) CHo=CHCHy CHz OF

E) CHp=CHCHOCHg

15) Which of the following contributes 0 make AG® more negativel
A) a more positive AT
B) a larger rate constant
C) use of a catalyst
1 a more positive AT

) none of the above

16) Which of the followings is a zero order ;‘é&mtii}zx?
A) Thermal isomerization of cis-stilbene {0 trans-stithene
- B) enzyme oxidation of glucose to gluconic acid.
) decay of radioactivity of B,

1) decay of triplet excited €

y ground state.

17) Hydrogen bonding between DINA strands ocours. between pals of nitrogen bases. . Which of the following is a pair of
nitrogen bases where hydroger bonding in DNA s important?
A) guanine-thymine
B) cystosine-adenine
() adenine-thymine
D) cyiosine-thymine

1) None of the above

18) Draw an eneigy level dingram for a Fe atom. How many unpaired electrons are pr
AY3
"2
oyt

D)4

) None of the above
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19} Under which condition will a reaction oceur spontaneously’
A) AH<D
BYAS <0
Ty N8>0
DM AG<o

E) None of the above

20) How many atoms does & Fe napoparticle have?
A) 1~10
B) 100 ~200
C) 1000-2000
) 10000~20000
E) 50000~100000

21) Which of the following compounds may react with water to liberate organic molecules
A) 8i0y
B) il
) Caly
D) HN,.

22) Which of the following compounds {5 a diamagnetic molecule
AYNO
BY O,
Y NO,

D) MO

23) Which of the following hydrohalic acids is the weakest In agueous solution
A) HF
B) HCL
) HBr
M HI
24) Solvation of the jons is certainly a factor in solubilities, Which of the following tons is the most strongly solvated in
aqueous solution
AYEFT
By CU
Yy B
mI

25y Compound Hsted in the following has the largest bond angle
A)Y NCi;
B) PClL
C) AstCly
D) 5bCy
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76) For an endergonic reaction step, the Hammond postulate allows one to say that .
A) the reaction containing this step e overall first order

{he transition state of the step resembles the reactants of the step

<

1
i

N
}
) the transition state is precisely symumnetric with bond-breaking and bond-forming oceurring to

same

extent

ot

) the transition state of the step resembles the products of the step
) the step is rate-determining since it has the smallest Ea

“7

What type of lsomers are CHzUHy 150CH and CHaCHp CHz OHY
A) t?m‘zﬁgumt%x");zal
B) stereochemical
C} symmetrical
) constitutional

E) conformational

28y Which of the following is chi
A} cis-1,4

B} trans-1,3~dimethyle

dimethyleyclohexane

4

clohexane
) trans-1-bromo-3-chlorocyclobutane
D) cis-1.3-dimethyleyc lohexane

B) cis-1-bromo-d~chiorocyclobutane

29 The reagent needed to convert 2-butyne to cis- 2-butene 18
‘ A} §"¥25! t
B) H+/ Zine dust
C) MNa/NHa
D) Li/NED
E) H7z/ Lindlar's catalyst

303 In the SN hydrolysis mechandsm of {CHARCBy, there are elementary steps, . distinct
transition states, and _____ distinct int rmediates.
AY3, 5,2 82,22 13,23 12,23 ¥)2,3,2

11) The pH of acid rain may be as low as 2.80. What is the [130 *1in such acidic rain?

32) The pH of 2 0.30M solution of HCN is 5.20. Calculate the Ka value for HON,
A} 53x107°
By 13x107°
Oy 4.8x10
Dy 2.1x107

E) 8.4x107"

31 Vitamin C is ascorbic acid, HyCeHeQg, a diprotic acid. What would be the pH of 2 0.50M solution of ascorbic
acid?(Ka,=7.9x 107, Kay=1.6x107%)
A) 1.80

Cyo.05 D795 EyLLBO
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34) Which of the following species is not amphiprotic?

A) HPO
B) 50,7
<) O

) HCO,
7)) HCO0,

35) The pH of a solution was found to be less than 7. Which of the following salt solutions could produce such a solution?

)
C) NHCI
D) KNO,
E) KNO,

36 Constder the following halfreactions and voliages.
it S &
IH (g} + 28 - §§; (&)
+ i - e
Na'g + 18 > Nag

’L\g () +4 Hi:gq) + e > JE gg(}(g}

Cly g + 267 —> 201 g
What is the product produced at the Hg cathode when a current is passed through an NaCl aqueous solution?
A) Sodium
B) Chilorine
) Hydrogen
D) Oxygen

£} None of the above

37 Given the following values of the AGy in kimol ™
CHyg = 508 CCly=-653 HCg= ~85.3
What is the value of AG; for the reaction,

4Ch ¢y + CHy ~7 CClg gy + 4HC 7

AY282 kI mol™?

1) ~282 kI mot™

) -396 & mol ™

D) ~425 kJ mol™

F) Mone of the above

18) The K, for acetic acid, CH;COOH, is 1.0 x 107,

Ay ~17x 107
By ~1.0x 107
Cy~3.5 %10
D) ~10x 107

E) Mone of the above

What is the Ky, for the fluoride fon, F?
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39). Which of the following alkyl bromides undergoes solvolykis in methanol without rearrangement?
A) 3-bromo-3-ethylpentane
B} (R)-2-bromp-3-ethylpenlane
) (R)-3-bromo-2-methylpentane
m( J-2~bromo-3-ethylpentane

{5)~3-bromo-2-methylpentane

40} The mass spactra of aleehols often fail to exhibit detectable M psaks but instead show relatively large
- o peaks.

A M=l B

e

M=-18 ) M-17 ) M2 B} M-16

11} Consider the electrochemical cell,

Cul@)Cu™ (0, 25MICe™ (0.75 MY
4 i

(’“0’“5 1.25 M.

1§ B for the cell is 1.47 V, what Is B{volis) for the cell?
A) 145V

By Ls7yY

) 1.63V

D) 131V

E) None of the above

472) Which one of the following gases has the highest binding affinity towards hemoglobin?
A) 0O,
B N;
Q) CO
D) CO,
) Ar

43) Which of the following equations is not correct?
A) dG=Vdp - 8dT
B e=6" — (nF/RTY In ()
Y (0S/0P )= — gﬁ\’f@i %

44) Magnetic nuclel, such as, 'H and *C, have spins, « or  spin states. Transition of nuclear spin from o to f requires

absorption of electromagnetic energy. The electromagnetic snergy is in which range?
YUY

B) Visible

CY Infra red

D) Microwave

) Radio frequency.

H

45} Which of the following mixtures/ solulions would be a buffer solution?

AY S50ml 1M HCI+50mb IM N

BY 30mL 1M HCL+50mL 1M NaOQH

€y 25mb 1M NaOH +50ml IM CH;COOH
D) 25mL IM NaOH -+50mL 1M NH;




Aoprdn s PAILESREAR X

7.5, What Is the concentration of CU when

46) Solid AgNOQ, is added to a solution containing 0.1M each of C and C
A2, Cr0y begins to precipitate? (Ksp AgCl= 1.8x107% Ksp é\g;@ri}ﬁﬁ,éx1(}”“ }
A) 4.9x107°
By L8x107
€y 2.4x107M
D) 3.7k
E) 6.5x107

47y In which aqueous solution will the molar solubility of CalOH); be smallest?
A) pure waler
B) 1M NH;
) 1M NH; and IM N
Dy 1M NHLCI
By IMHC

48) Nonpolar molecules still have intermolecular attractive forces acting on them, Small fluctuations in the electron d

ity in
such molecules create small temporary dipoles, with extremely short Hifetimes. The resuit is an overall attraction among
molecules. These attractive forces are called

A) tone pair effect

R) London or dispersion forces

C) dipole moment

D) covalent bonding.

49} Which of the followlng molecules is Infrared (IR} inactive
A
B

s

e

o
e
o

oy
bt

1 NC
C) HC
D) Ny

50) The highest occupied molecular orbital for O, molecule 15
A) olZp)
B) m,(2p)
Cy g *(2p)
D) o (2p).






