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For the molecule shown on the right, in its most stable conformation:
{A) Two of the ethyl groups are axial Er H
(B} Two of the ethy| groups are equatonial

{C) All of the ethyl groups are axial &
(D} All of the ethyl groups are equatorial
H
In the tetrahedral intermediate with three possible antoruc leaving groups, the best leaving

argup will be:

(A} the strongest base

(B) the group having the strongest conjugate base
(C) the group having the weakest conjugate base
(D) the group with the highest p&Xa

Which of the compounds shown below will react with dimethyl malonate in the presence of
methoxide anlon to give a compound, which on treatment with aqueous acid and gentle
heating, will decarboxyiate and form hexanoic acid?

(A) CH,CHCH:CH,COCH

(B) CH;CH:CH,COOH

(C) CH,CHaCH2CH:Br

(D) HOOCCHCH,COOH

[n the mass spectrum, a compound with one bromine atom will have:
(A) four molecular ions, in the ratio 1:1:1:1

(B} owo molecular 1ons, in the ratio 2:1

(C) two molecular ions, in the ratio 1:1

(D) four molecular ions, in the ratio 1:2:2:1

(4) 3145 em™; 2200 em™; 1620 cm™
(B}3145cm™; 2750 cm™'; 1750 cm™'; 1620 cm™
(C) 2930 em™; 2750 em™; 1620 cm™
(D) 2930 cm™; 2200 em™: 1750 em™

The major bands in the infrared spectrum of ethyl cyanoacetate will be: N c/\“/D“HE
: t
0

[n a '"H NMR spectrum, the center protons of HCBr-CH,CBr:H would appear as a:
(A) singlet

(B) double

(C) triplet

(D} quartet

Which free radical is most stable relative to the hydrocarbon from which it is formed?

(A) (CHy),CHe (B) (CH;),C» (C) CH,=CHCHCH3, (D) CH,=CH »

Which ion is the strongest nucleophile in agueous solution?
(A}F (B)CI' (C)Br (D)T
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9.  Predict the organic product from these synthetic transformation sequence:
cl NH,
MaMN O, CuBr
HC!
(A) €I NH, (B) Br NH,
Br
| (C) Br (D} ClI NH;
NO,
10. The correct [UPAC name for the following structure is:
CH;CH,CHCH,CH=CH,
OH
{A) 5-hexen-3-ol
{(B) 1-hexen-4-o]
(C) 3-hydroxy-5-hexene
(D) isohexen-3-ol
11. Which of the following items is the smallest in size?
(A) virus
(B) bactena
(C) calf thymus DNA
(D) cell nucleus
12, Which of the following reagents can oxidize a cycloalkanone to a lactone:
| (A) CrO;  (B)KMnQ, (C)m-CPBA (D) OsOs
13. Which reagent will reduce C=0 and C=C but not esters?
(A) NaBH,
(B) Jones' reagent
(C) LiAL{OEsH
(D) LiAlH,
14. Which of the following statements is true for all first-order reactions ?
(A) The haif-life is independent of the initial concentration.
(B} Only one substance takes part in the reaction.
(C) The rate is independent of temperature.
{
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(D) The rate is independent of pressure.
(E) The rate is independent of the use of catalysts.

15. Which of the following species has a magnetic moment 7

(A) [Zo(NHy)a]""  (B) (Co(NH)s""  (C) TiFs
(D) [PACL]™  (E) [Cr(NH3)e]™

16. Hydrolysis of the reaction product of phenylmagnesium bromude and
2-butanone results in the formation of
(A) bromobenzene (B) 2-bromobutane (C) phenyl benzoate
(D) 2-phenyl-2-butanol (E) 2-phenylbutane

17. Which of the following statements about the group of elements consisting of
Li, Na, K, Rb, and Cs is correct 7
(A) They are all powerful oxidizing agents.
(B) They are known as the alkaline earth metals since their hydroxides are strongly basic.
(C) Each element differs from the one above it by the presence of one additional electron in
the outer energy level of its atoms.
(D) They are usually stored under water since they react readily with air.
(E)} Each has the largest atomic radius of any element in its period.

1% Theoretically there should be no pure rotational spectrum in the microwave

region for CH, because the

(A) rotational transitions for this meolecule lie in the infrared region of the
spectrumn

(B) molecule contains no multiple bonds

(C) molecule has no permanent dipole moment

(D) separation between successive rotational energy levels is too small for rotational
transitions to be observed in the microwave region

(E) vibrational transitions in this wavelength region obscure the rotational transitions

19, If0.1-molar solutions of each of the following substances in water were
prepared, which solution would exhibit the lowest pH ?
(A) Be(NO3): (BYMg(NOzk (C) Ca(NOs); (D) Sr(NOsy)z  (E) BaNOy)
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20. Which of the following techniques would be most valuable in determing
accurately the amount of benzene in a dilute solution of benzene in 1sopropyl
alcohol ?

(A) Visible spectroscopy

(B) Ultraviolet spectroscopy

(C) Infrared spectroscopy

(D) Electron spin resonance spectroscopy
(E) Emission spectroscopy

21. Which of the following molecules is expected to possess a permanent electric

dipole moment in the gas phase ?
(A)CIF; (B)BF; (C)BeF, (D)SF; (E)CF,

22, According to the molecular orbital theory, the bond order in Oy 15
(A)1/2 (B)l (C)¥2 (D)2 (E)572.

23. Which of the following species can not exist in optically active forms ? (en =
ethylenediamine)
(A) [Co(en)(NH3}CDJ™  (B) [Colen)CL]" (C) (Colen)]™ (D) [Colen)(NHy):Cl™*
(E) [Co{en)(NH;):Cl]"

24. The three-dimensional structure of a protein is crucial to its function. The process of
breaking down this structure is called
(A} degradation (B) denaturation (C) dealkylation (D) desulfunzation.

23. The first ionization energy for phosphorus is 1060 KJ/mole. Then the first ionization energy

of sulfur was estimated as
{A) 1200 (B) 1080 (C) 1005 (D) 500 KJ/mole.

26. Determine the angular momentum quantum number (1) of 3d orbital
(A =0(B)I=1(C)I=2(D)!=3.

27. The combustion of ammonia in the presence of excess oxygen yields NO; and H;0O:

4NH;(g) +70:(z) — 4NO:(g) +6H:0(g)

The combustion of 43.9 g of ammonia consums g of NOs.
(A)439 (B)0554 (C)2.58 (D)119
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28. Of the choices below, which would be the best for the lining of a tank intended for use in
storage of hydrochlonc acid?
(Ayiron (Bytin (C)zinc (D) copper

29. The units of specific heat are
(A) e-K or J/g-"C
(B) g-K/J or g-°C/]
(C) /K or 11°C

(D) &/ or *C/T
30. Which of the following correctly lists the five atoms in order of increasing size (smallest to
largest)?
(4O < F < § < Ba < Mg
(BYF <= § = O < Mg < Ba
(CYO = F < § < Mgz < Ba
{(D)F = O < 5§ < Mg < Ba

3i1. Consider the following properties of an element:
(1) It1is solid at room temperature.
(it} It easily forms an oxide when exposed to air.
(i11) When it reacts with water, hydrogen gas evolves.
{1v} It must be stored submerged in o1l.
Which element fits the above description the best?
(A)sulfur (B}sodium (C) mercury (D) magnesium

L]
]

. Which of the following liquids will have the lowest freezing point?
(A) pure H;O
(B) aqueous glucose (0.60 m)
{C) agueous sucrose (0.60 m)
(D} aqueogus KF (0.50 m)

. What 15 the typical pH of natural, unpolluted rainwater?
(A)6 (By1z (C)3 (Dy 9

LF¥]
Lad

34, Which one of the following could be produced by anaerobic bacteria decomposing

birodegradable waste?
(A) carbon dioxide (B) hydrogen sulfide (C) sulfate (D) mitrate

How does [ime reduce sulfur dioxide emissions from the burning of coal?

{A} It reduces the sulfur dioxide to elemental sulfur that is harmiess to the env: ironment.

(B} It converts 50 to solid, elemental sulfur.

(C) [t reacts with the sulfur dioxide to form calcium sulfite solid that can be precipitated.

(D) It oxidizes the sulfur dioxide to tetrathionate that 1s highly water soluble 50 it can be
scrubbed from the emission gases.

il
L
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The standard cell potential (E°..y) for the reaction below is +1.10 V. The cell potential for
this reaction is V when the concentration of [Cu’"] = 1.0x10°° M and [Zn®'] =
1.0M.

Zn(s) + Cu*'(ag) — Cu(s) + Zn* (aq)

(A) 1.25 (B)0.95 (C) 1.10 (D) 0.80

Why can sodium metal not be produced by electrolysis of an agueous solution of sodium
chloride?

{A) The carbon anode is more easily reduced than sodium ions.

(B) The iron cathode would be corroded by the salt water,

(C) The production of chlorine gas interferes with the reduction of sodium ions.

(D) Water is more easily reduced than sodium metal.

A small amount of barium chloride solution is added to a blue solution. A white precipitate
forms. The blue solution contains

(A) CuCly (B) CoCl; (C) Co(NO3)» (D) CuSOy

Which one of the followings is a unit for a first-order rate constant
(AM/s (By1M=s (C)l/s (D) 1/M>s

[f the activation energy for a certain biological reaction is 50 kl/mol, by what factor will the
rate of this reaction increase when the body temperature increases from 37 °C to 40 °C?
(R=8.314 JK 'mol'1)

(A)1.15 (B) 1.20 (C) 2.0x10° (D) 2.0

Consider the following equilibria

280s(g)  280:(g) + 01 (g) K=2.3x107
2NOs(g)  2NOx{g) + Oxg) K=1.4x10"

What is the equilibrium constant value for the reaction?
50x(g) + NOy(g)  SOs(g) + NO:(g)

(A) 78 (B) 1.3 107 (C) 1.6 x107™ (D) 3.2 x10™°

A (.1326 g sample of magnesium was burned in an oxygen bomb calorimeter, The total heat
capacity of the calorimeter plus water was 5.76 kI/°C. If the temperature rise of the
calorimeter with water was (.57 °C, calculate the enthalpy change of the combustion of
magnesium: Mg(s) +1/2 Os(g) —»MgO(s). (Atomic weight of Mg=24.3 amu)

(A)}-3280 kl/mol (B) —24.8 kl/mol (C) 106 k)/mol (D) -602 kl/mol

i e o smmim o xom sz sz sa =tastom.tm..osupEme




o o ¥ kK 2 @ 3 K

Ho[-ZERERE {f_ B 2 (R _ {bE - meﬁ ﬂWfﬂﬂﬁ@Htﬁﬁ

FHE sRause f8E 0601, 0701 7 B 7 & 3

43.

44,

47.

43,

49,

54,

v r.-"-'\-

Calculate the work done in joules when 2.5 mole of HO(/) vaporizes at 1.0 atm and 25 °C.
Assume the volume of liquid H;0 is negligible compared to that of vapor.
(A)6190 k] (B)6.19k] (C)61.1]1 (D)5.66k]

Which of the following solutions has the highest osmotic pressure at 25 “C7?
(A)0.2 M KBr (B)0.2M ethanol (C) 0.2 M Na,S0O4 (D) 0.2 M KClI

Arrange the following reactions according to increasing AS values,
1. CHaig) + Hz0(g) -» CO(g) + 3Ha(g)

2, C(s) + Oxg) »COxg)

3. HiOx{f)—= H0() + 1/2 Oxg)

(A) 1=3<2 (B) 2<3<1 (C) 2<1<3 (D} 3=2<]

Calculate the wavelength of the light emitted by a hydrogen atom during a transition of its
electron from the n=4 to the n=1 principal energy level.

(Rydberg constant= 1.09678x 10" m™)

(A) 97.5 nm (B) 82.6 nm (C) 365 nm (D} 0.612 nm

Based on the Graham’s law, the relative rates of effusion of Hy and CO; through a small
pinhole is

(AY22 (B)4.69 (C)0.071 (D)0.267

Which one of the following sets of atomic quantum numbers (», {, my, m,) is unacceptable?
(A)(4,3,-1,1/2) (B}3,0,1,-1/2) (C)(3,0,0, 1/2) (M2, 1,1,-1/2)

What 15 the bond order for the CN™ anion?
(A)1 (BY15 (C)3 (D)2.5

Which of the followings are true for a spontaneous redox reaction in the forward direction
(A) AS=0 (B} AG=0 (C) Erpans=0 (D) AH)
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