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1. Cathode-ray tubes experiments conducted by J. J. Thomsen evidenced
the presence of
{A) protons {B) electrens (G X-ray (D} photons

2. Which of the following micrascope allows scientists to observe single
atom
(A) scanning electron (B) secanning tunnebng
(C) seanning laser {ID) eegnning icn

3. Which halogen hag a vellow eplor at room temperature
(A) Fg {B) Cla {")Brs (D)Iy

Which of the following minerals iz the most potential eource for Cu
metal?
(A) Cuel (B Cus(NOsXOH)e (C)CuD (05 CuglCO)e(0H )

e -
L]

5.  For Or, which of the following ozidation numbers does not exist.

(A) 2 (B) 4 C)a (D)8
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6. How many atoms of uranium, T, are present in § nancgrams of
uranium?
(A) 1.2x10%3 (B)3.0x10% (C) 1.0x1012
(D) 1.0x1013

7.  Which one of the following moelecules has the bond with the greatest
polarity o
(AYIF (B)IBr CIICT DIz
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8. In a cluster of 52108 Al atoms, how many energy levels are there in the
3p conduction band? . .
A1 (B3 (C)5x108 M 152108

9.  When element 5 is doped with B atoms, Si is changed into
(A} an 1onic solid {B) a covalent soiid
(C) n-type samiconductar (D) p-type seraiconductor

10. Which one of the following ions would be useful in the remaval of Fed+

from water?
(A)OH-  (BICIm  {(C)[800* {(D}HNOgI™

11, Which one of the following metﬂ ions would be expected to undergq
the most extensive degree of hydrelysis?
{A) Ca2+ (B)Cr2+ (C)Co2t (D) V2+

12. Zeeman backpround correction is generally used in which of the
' following instraments?
(A) IR (B) UV-VIS (C) GFAAS (D)MS

13, Which of the following is the strongest reducing agent?
(A} Zn B)Fe (CrHz (DICua (E) Au.

14, Which of the follewing compounds present an explosion hazard 7
(AYMg(CiOq)2 {B)NaPFg {C)NH.CI {D) CsNO3
{Fy NH 41Oy,




B 7T B T X &2 @& 0B

: EEm
AmgEE  NEHR g yaee BTSSR

0501
A R _qzol F 11 RQE 3 OFH «EEHE [EER)] A

18. Which gompound iz eentral symmetrical, i.e. possesging a center of
inversion 7 .
(A) XaFs (B)SFy (C)PCl5 (D} CFy4.

16. Which of the following parameters are belongs to the triclinie crystal

aystern.
By a=b=co=F=v=50° (B) azbecoa=53= 907 v« 00°

(C) azhzea=f=ys00° M) a=b=¢u=p3=90°y=120°

17. Which of the following complexes ig called Vazka's complex.
(A) NagFe(CO) (B) BhCl(PPhg); (C} FCKCCHEPLg):

(D) ciz-Pt{NHz)2Cla.

18, Which of the following synthetic, Bhapé-selective zeolite has be used as
gatalyst in the conversion of methanecl to gasoline?
(AYZ5M-6  (B) faujasite {C) molecular giove (D} godalite,

19. Which of the following statemenis about Cgn molecule is incorrect.
(&) It contains 30 C-C double bonds  {B) It contains 20 hexagonal rings

(C) It contains 12 penfagonal rings (D) 12 C-C double bonds are
located at the 5,8.-ring junctions.

20. Which of the following arganometallic fragment wowld you expect to he
izclobal with CHy

(A) CpW(C0)z (B Fe(CO)  (C)BHg~ (D) SniCHgzlz (B} Re(COs.

21, Which of the following amines shows the highest affinity with Lewis
acid BFs in gas phase. '
(A) NMes (B) NHMeg (C) PhiNHg (DJNHz  (E)NEt3.
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20.

26,

27.
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What i the correct way to name the hypothetical complex ion
[Co{CNIa(NHzCHaCHeNH o

(A) dicyanodi(ethylenediamine)cobalt{IIT}

(B) l:'!icjraﬁuhis{ethylenedianﬁne}mhalt{lﬂ]

{C) dicyanadi{dimethylamine)cobalt{14}

(D) bis{dimethylamine }dicyanceobalt{1+)

Which of the following compounds possesses the lowest molar
extingtion coefficient, &, for the d-d traneitions in their electronic
absorption spectra

(A} Mn{Ha0)g?+ {B) Cu{NHa}53+ (C} Cr{NH3)gh* {D) FeCly2t+
(B} TiHoOg?+. |

What is the symmestry representation ﬁf‘ the 3p orbitals of the sulfur
atom: in SFg molecule.

BAw BE OTy T2 BT

Which of the Period 4 elements that forms neutral metal carbonyls
with five carbonyl ligands,

(A) silicon (B} germanium  {C) nickel {D)iren
(E) rutheniom.

Which of the fnl]uwing. compounds hag the largest dipole moment?
{A) HaQ) {B} NHj3 (CiCH3COQCHz (D) CH3C=N

The most stable conformation of cig-1,4-di-tert-butvleyeloharane is
{A) chair {B) boat () half-chair
(D) twist boat conformation
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28. The atersochemical relationship between the two ismﬁera 15
'(A) structural isomers {B) the same compound
(C) enantiomers (D) diastereomers

CH,

. p
or }C\H UH:&"?"C\EI
Br H

S

29, Which compound possesses the most acidie proton?
(A) CH3;COCH3 (BYCH3COOCH; (C) CHgCOCHCOCH
(D) CHaCOOCHS)
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30. Which of the following compounds has the highest baze strength?
(AY OCHzNH. (B} CH3CONH» [CY(CHz)eNH
(D) (CHalN

A31. Which of the following cyelic polyenes would you expectad {0 be the
most stable aromatic compound?
(A) [10)annulene (B [12]anmuilene
(B} [14]annulene (D) [18]annulene

32. The two protons on the ~CHo(Cl grounp of 1,2-dichloropropane are
(A) enantiotopic protons - {B) diastergotopic protons
() geometric protons {1} none of the above

33. Peroxyacid epoxidation of an alkene is a kind of
| {A) nucleophilic addition {B) free radical addition
{C) elecirophilic addition (D) nucleophilic substitution

——————
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34. Which of the following reducing agents is the most effective reagent for
reduction of a carboxylic acid RCOOH to an sleohsl ROH0H

{A)yNaBHy (B}LiAlH{ (C)Hy Pt (D) AIH[CH3CH{C Hzjs]

38, Which of the following axidizing apents is the most effective for the
oxidation of a primary alcohol{RCH2OH) to an atdehyde(ROHO)
(A} EMnQCy, H:O0 (B} PCC (pyridinium chlorochromate)
{C) 004, HaOsq (D} NagCraOq, HzB0y, H30

36. Select the best reaction condition for the following transformation

el A
CHyC=C—~{CH,),CHy — L=

: H/ (CH,),CH,
(AYHg, Pt (B)LiAlHs (C)NaBH; (D) Na/Nij

37. Which 1s the most reactive reagent to form amides with amines
{A} CH3COOH (B){CH3CO0 (CY CHsCOC
(D) CH3COOEL

38. For an electron deseribed by the quantum numbers n = 3 and ! = 1, for

hydrogen atom which following statement iz correct

(A) the orbital is spherical

(B) there are three orbitals of equal energy which the electyon can
DECUPY

(C} the slectron will be higher in energy than gnother electron in the
same atom with gquantum opumbers n =2 and | = 2

(D} the electron resides in a d orbital in the first main energy level

(E) the electron would have to reside in a forbidden orbital
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39. Which one of the following eleciron mnﬁgurahﬂns is inconsistent with
Hund's rule of maximum mauliiplicity?

(A) 1622:22p,19p5 12p, 1 (B) 152262 2p,2 9p,2 Ip 2
(C) 1522:22p.22py1 9n,1 (D) 152252 2p,2 9p2 2p, ]
(B} 1s2 252 2py2 2p,1 95,0

40, Which ene of the following statements is eorrect?

{A) the decay rate of & radiactive atom is a firat order reaction

(B) all of reaction rates will be increased as the temperature iz
inereased

()} the rate constant will be increased when the concentrations of
reactants are increased

(D} all reaction rates will be ineregped as the coneentrations of
reactants are increaszed.

41, Which is the ground electronic state of O atom?
(A13P (BI118 (©iD (H3g (Eip

42, The number of molecules for 1 torr of gas in one liter container at
rooms temperature ia egtimated £o be dose to
(A)3020 (B)y101® (C)108 (D107 ()10

43. Beeause of nuclear spin hydrogen molecules can be separated into
para and crtho Ha. What is the nature population ratio of para/ortho
Hso?
AJ L1 Bizl @12 (D31 (Fyid
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44. Lindemann proposzed that for a unimolecular reaction. A-» products,
the mechanism ean be vepresented as follows:

A e b
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CAT 4 A (1}

A+ A

ke
A* — products (2)
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where A and A* are the normal and energized reactant, respectively,

Assume that the steady-state approximation can he applied in this

case.

Which of the following choice ig incorrect?

{A) At high preseure limit the order of overall rate ig first order,

{B} In the low pressure limit the order of overall rate iz frst order.

{C) In the low pressure limit the order of overall rate iz g third order
reaction,

(1) At high pressure limit, step {1} is the rate limiting step
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45, Cyclohexane (boat form) belongs 1o the point group
(AlDgp (B) Cgy (C) Cop (DYCz (E)Den
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48. The linear plot of a reaction is

[A]

2

o time
T ﬂ.irll_:léi':a [A] represents the concentration of reactant A,
What i3 the order of this reaction rate?
(Al (BY15 {C12 (D}35 ()3

41, The entropy change of the following reaction for one mole of water is
AB. '

Hs 0y HyOrq)

0°C, 1 atm 100°C, 1 atm

Assume that AHp,; = 1436 cal mol-1 at 0°C, AHup = 9720 cal mol-1 at
106°C, and the heat capacity of H2O is 1 cal deg~1g-1. ASjs

(A0 (B) 421000 cal dge-t  {C) A341000 +[3+1000 cal deg—*

{D} #1000 cal degl '

48. The average speed of a hydrogen molecule at room temperature is
approximately
{A) 10% m/sec (B) 104 m/sec () 10% misec
{1 108 m/sec {E} 107 myvsec
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48. The P-V diagram of isotherms for a van der Waals gas is shown in the
fipure,
The van der Waal's aqﬁat:lan is (P.+ @/VENUV-B) = RT. Stﬁtements
derived for vdw pas are (i) temperature T1>Tg (i1} critical volume is
3b, (i} a is the coefficient representing the attraction force between
molecules, and (iv) D denotes the eritical peoint.
The correct statements are |
(Ayi, i1 {(Bi, 11

(C) 1, i1

(D)1, 11, m ()1, 13, i, v

Pressure

Yolume
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E0. The curves a, b, e and f represent the four processes for a Carnot cycle,

L | @

Pressure

=

{113 c

Entropy

femperature

Figure Il represents the Camof cycle in a B-T diagrarm.
Curves ¢ and e are isctherme for temperature tg and t1, reepectively.

For eurves a, b, cand d whiph curves represent an adiabatic process,
(Aja, b, (Bla.c (C)&, ¢ (DVb, d (Ele, d
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