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Competition structure 2012
Part II – Organicg

chemistry

Part I 

Part II – Inorganic
chemistry

General chemistry
Part II – Analytical

chemistry

Part II – Physical
chemistry

• The easiest part!!!
•100 multiple choise questions chemistryp q
•One correct answer for each
question. 
• TOTAL – 50 points •3‐5 problems, each discipline gives
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25 max.  
• TOTAL – 25*4 = 100 points

Together 50 + 100 =150 points.



Part I – General chemistry

• Answer next 100 questions, chose one correct or 
most appropriate answer for each questionmost appropriate answer for each question

• Write your answers in specially designed answer y p y g
sheets, fill obligatory fields about your name, 
surname, school and grade (answers without this , g (
information will not be graded)

• Enjoy competition! 
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1. If pKa(NH4
+) = 9.25, then pH of 0.100 M p a( 4 ) , p

ammonia solution is :

A. 4.75
B 9 25B. 9.25
C. 10.3
D 11 1D. 11.1
E. 13.6



2. The most appropriate  acid basepp p
indicator for titration of acetic acid with
potassium hydroxide solution is :potassium hydroxide solution is :

A Methyl orangeA. Methyl orange
B. Methyl red
C Ph l ht l iC. Phenolphtalein
D. Litmuss paper
E. Potassium cianide



3. Which of following reactions betweeng
calcium carbonate and nitric acid will occur
at highest rate:at highest rate:

A Chalk powder with 2M acid at 40oCA. Chalk powder with 2M acid at 40 C
B. Chalk powder with 0.5M acid at 40oC
C Ch lk d ith 2M id t 20oCC. Chalk powder with 2M acid at 20oC
D. Chalk pieces with 0.5 M acid at 40oC



4. Correct IUPAC name for this organicg
compund is: 

A sec‐isoamyl alcoholA. sec‐isoamyl alcohol
B. Isometan‐1‐ol
C 3 M th l 2 b t lC. 3‐Methyl‐2‐butanol
D. None of above



5. Calculate EMF for Daniel cell if 1M 
copper(II) sulfate and 1M zinc sulfate
solutions are usedsolutions are used.

A 1 0VA. 1.0V
B. 1.1V
C 0 8VC. 0.8V
D. 0.3V
E. 0.0V
F. None of above



6. Which of following particles has theg p
largest radius?

A Ca2+A. Ca
B. K+

C AC. Ar
D. Cl‐

E. S2‐



7. If 8.0 grams of gas occipies 22.4 L volumeg g p
at 0oC temperature and 0.25 atm pressure, 
then molar mass of gas is:then molar mass of gas is:

A 8 g/molA. 8 g/mol
B. 16 g/mol
C 32 / lC. 32 g/mol
D. 64 g/mol
E. 128 g/mol



8. Solutions of compounds given werep g
prepared with equal molality. Which of
these solutions has the lowest freezingthese solutions has the lowest freezing
point:

A. Potassium Bromide
B. Sodium nitrateB. Sodium nitrate
C. Sodium acetate
D Aluminium nitrateD. Aluminium nitrate
E. Magnesium chloride



9. Van der Vaals equation is:q
(p+n2a/V2)(V‐nb)=nRT
Which of following gass will have largest bWhich of following gass will have largest b 
value?

A. CCl4
B. CH4B. CH4
C. O2
D DD. D2
E. HD



10. Which of following is the pH of solutiong p
obtained by mixing 50.0 mL of 0.100 M acid
HA and 50 mL 0 100 M NaOH solutions?HA and 50 mL 0.100 M NaOH solutions?

I.   Neutral if HA is strong acid.
II Basic if HA is weak acidII.  Basic if HA is weak acid.
III.Acidic if HA is strong acid. Correct

is...  A. Only I
B. Only IIy
C. Only III
D. I and IID. I and II
E. II and III



11. Given structures are:

A. Identical
B. Different conformations of sameB. Different conformations of same

compound
C EnantiomersC. Enantiomers
D. Diastereomers
E C i i l iE. Constitutional isomers



12. Which of given reaction gives indicatedg g
product as major product?



13. Reaction of 2‐
methylpentane with
chlorine Which ofchlorine. Which of
these intermediates
forms with highest rate:forms with highest rate: 



14. Main product of monobromination ofp
shown alkane is:

A. 2‐bromo‐2‐
methylpropanemethylpropane

B. 1‐bromo‐2‐
methylpropanemethylpropane

C. 2‐chloro‐2‐
h lmethylpropane

D. 2‐bromopropane
E. None of above



15. Azide ion is isoelectronic with: 

A. NO2
‐

B NO2B. NO2
C. CO2
D SOD. SO2
E. O3

f bF. None of above



16. Which of following set of ΔH and ΔS g
values is correct for reaction which is
spontaneous only in high temperature?spontaneous only in high temperature?

ΔH            ΔS
A. +60 +19
B +60 ‐19B. +60 ‐19
C. ‐60              ‐19
D 60 +19D. ‐60 +19
E. 0 ‐19



17. Which of following comparisions of theg p
average kinetic energies ar the average
molecular speeds of H2 and O2 gases atmolecular speeds of H2 and O2 gases at
298K are correct?

Av.kinetic energy Avg. molec.speed
A H = O H = OA. H2 = O2 H2 = O2
B. H2 = O2 H2 > O2
C H O H OC. H2 = O2 H2 < O2
D. H2 > O2 H2 = O2
E. H2 < N2 H2 = N2



18. For triprotic acid abreviated as H3A p 3
pKa1=2, pKa2 = 6 and pKa3 = 10.5. The pH
range in which H2A‐ is the dominant form isrange in which H2A is the dominant form is
a pH between:

A. 1 and 3
B. 3 and 5
C. 5 and 7
D. 7 and 9D. 7 and 9
E. 9 and 11
F None of aboveF. None of above



19. The molecular geometry of XeOF4 is:g y 4

A T i lA. Trigonal
B. octahedral
C. Trigonal bipyramidal
D. Square pyramidalq py
E. Tetrahedral
F None of aboveF. None of above



20. The structure of one metal is bcc. At the
same temperature but at higher pressure
metal changes phase to more dense onemetal changes phase to more dense one. 
Which of the following is likely structure at
high pressure?high pressure?

A. Cubic close‐packedp
B. Amorphous
C. Primitive cubicC. Primitive cubic
D. Primitive tetragonal
E Primitive orthorombicE. Primitive orthorombic



21. Which of following molecules does NOT g
have a threefold rotational symmetry axis?

A. BCl3
B CH4B. CH4
C. NH3
D CClFD. CClF3
E. ClF3

f bF. None of above



22. Based on the exciattion
d i i t faond emission spectra for

compound shown on the right
side, what excitation and
emission wavelenghts λ (in
nm) should be chosen to 
masimize the measured hmasimize the measured h 
fluorescence intensity?

Exciation (in nm) Emission (in nm)Exciation (in nm) Emission (in nm)
A. 290 420
B. 390 315
C 415 290C. 415 290
D. 315 390
E. 315 415



23. Which of the following is classified as a g
random error in analytical measurements?

A. A colorimetric reaction has not reaced completion
before absorbance of the product is measured.

B. An arithmetic mistake is made in computing theB. An arithmetic mistake is made in computing the
concentration of a measured substance.

C. A balance is incorrect by a constant amount of 0.10 g.
D A bl k d t t f b k f i t f iD. A blank used to correct for backgrounf interference is

accidentally contaminated with the abalyte. 
E. A pipet is not handled un quite the same way during the

repetitions of a determination.
F. None of above



24. The method of initial rates is used to 
determine the rate law for the recation
shown above The following initial ratesshown above. The following initial rates
were determined. 
Rate law is:Rate law is:

A. v = k*p(NO)p( )
B. v = k*p(NO)*p(H2)
C. v = k*p(NO)*p(H2)2C. v   k p(NO) p(H2)
D. v = k*p(NO)2*p(H2)
E v = k*p(NO)2*p(H )2E. v = k*p(NO)2*p(H2)2

F. None of above



25. A radioactive isotope of copper 64‐Cu isp pp
beta emmiter. The half‐life for the reaction
is 12 8 hours Starting with 100 g of 64‐Cuis 12.8 hours. Starting with 100 g of 64 Cu, 
how much 64‐Zn is produced in 25.6 hours?

2A. 12.5g
B. 20.0g
C. 50.0g
D. 75.0gg
E. 100g
F None of aboveF. None of above



26. If elementary step A → B has a recationy p
activation energy of 10 kJ and reaction
enthalpy of ‐50 kJ the activation energy forenthalpy of 50 kJ, the activation energy for
reverse reaction B → A is:
A 0kJA. 0kJ
B. 10kJ
C. 40kJ
D. 50kJ
E. 60kJ
F. None of aboveF. None of above



27. The reaction of dinitrogen tetroxideg
with water yields to formation of:

A. HNO3 only
B. HNO2 only2 y
C. HNO3 and NO
D NH and H OD. NH3 and H2O2
E. NH3 and O2
F B th HNO d HNOF. Both HNO3 and HNO2
G. None of above



28. Which of the following compoundsg p
produces H2 gas when added to water?

A LiHA. LiH
B. CH4
C NHC. NH3
D. PH3
E. H2S
F. None of above



29. Which of the following partialg p
derivatives is zero for ideal gas?

A. (dU/dT)V
B. (dH/dT)p( / )p
C. (dS/dT)p
D (dU/dV)D. (dU/dV)T
E. (dS/dV)T
F N f bF. None of above



30. Given that dU = TdS – pdV and H = U + p
pV, which of the following is true?

A. dH = TdS + Vdp
B. dH = SdT ‐ VdP
C. dH= ‐ SdT ‐ pdV
D dH = dU + pdVD. dH = dU + pdV
E. dH = dU ‐ TdS
F N f bF. None of above



31. A reaction is at equilibrium in a closedq
rigid vesel at constant temperature when:

A. ΔS = 0
B. ΔH=0
C. ΔU=0
D. ΔG=0
E. ΔA=0E. ΔA=0
F. None of above



32. Which of the following is the strongestg g
base?

N N
H

O SH

  A                  B              C               D                E



33. A hydrogen in which position in they g p
structure shown above is most acidic? 

OOA
B

A

E

C D

E



34. HF behaves as a base in which of the
following solvents?

A NH (l)A. NH3 (l)
B. H2O (l)
C CH COOH (l)C. CH3COOH (l)
D. H2SO4 (l)
E. Aqueous 0.10 M NaOH
F. None of above



35. Of the following materials, whichg ,
contribute(s) most to the production of
acid rain?acid rain?

A. Uranium hexafluoride
B. Ozone
C. Phosphate detergents
D. Nitric oxide
E. Chlorofluorocarbons
F. DDT
G TNTG. TNT
H. None of above



36. Bond enthalpies (in kJ/mol) are fllowingp ( / ) g
H‐H 435; Cl‐Cl 243; H‐C 414; HCl 431; C‐Cl
331 Based on these enthalpies what is331. Based on these enthalpies, what is
value of ΔH for the reaction?

A. 275 kJ
B. 109 kJ
C. 83 kJ
D. ‐83 kJD. 83 kJ
E. ‐109 kJ
F None of aboveF. None of above



37. If neon gas traped in a cylinder withg p y
movable piston undergoes an adiabatic
expansion which of the followingexpansion, which of the following
statements is true for the expansion?
(q = heat; w = work; ΔU = internal energy(q = heat; w = work; ΔU = internal energy
change)
A. q = w
B. w = 2qq
C. ΔU = 0
D. ΔU = qD. ΔU   q
E. ΔU = w



38. The key components common to bothy p
HPLC (high performance liquid
chromatography) and gas chromatographicchromatography) and gas chromatographic
system include all of the following EXCEPT:
A d t tA. detector
B. mobile or eluent phase
C. stationary phase
D. device for temperature programmingp p g g
E. Sample injector



39. Which pf the following molecules willp g
exhibit a pure rotational absorption
spectrum?spectrum?
I – chlorine, II – HCl, III – methane, IV – PF3
A. II only
B. I and II onlyy
C. I and III only
D. III and IV onlyD. III and IV only
E. II and IV only
F None of mentionedF. None of mentioned



40. Which of the following molecules ofg
hydrogen has the highest vibrational
frequency? (D = deuterium T = tritium)frequency? (D = deuterium, T = tritium)

A. H22
B. HD
C DC. D2
D. HT
E TE. T2
F. All molecules has same frequency



41. Of the following metal ions, which hasg ,
the largest magnetic moment in its low‐
spin octahedral complexes?spin octahedral complexes?

A Fe(III)A. Fe(III)
B. Co(III)
C C (II)C. Co(II)
D. Sc(III)
E. Cr(II)



42. What kind of reactive intermediate is
formed in reaction between but‐1‐ene and
bromine in sunlight?bromine in sunlight?

A CarbanionA. Carbanion
B. Carbocation
C B i iC. Bromonium ion
D. Bromide ion
E. Free darical
F. None of above



43. Which of the following ligands formsg g
complexes that are examples of linkage
isomers?isomers?

A NHA. NH3
B. NO2

‐

C PFC. PF3
D. NH2‐CH2‐CH2‐NH2
E. SO4

2‐

F. None of above



44. A weak acid HA, has pKa value of 5. If, p
0.100 mol of this acid is dissolved in one
liter of water the percentage of acidliter of water, the percentage of acid
dissociated is losest to:

A. 0.100%
B. 1.00%
C. 99.0%
D 100%D. 100%
E. None of above



45. If 99.1% od a substance dissolved in
25 0 L f i d i 25 0 L25.0 mL of water is extracted into 25.0 mL
of organic solvent, then the distribution
coeficient for the substance between
organic solvent and water is:g

A. 1.01*10‐4

B 1 10*10 2B. 1.10*10‐2

C. 1.00
D. 1.10*102

E. 1.10*104

F. None of above



46. Which of the following electronicg
transitions is forbidden for a hydrogen‐like
atom?atom?

A 2p→ 3pA. 2p → 3p
B. 2p → 1s
C 2 3C. 2p → 3s
D. 2p → 4s
E. 2p → 3d
F. None of above



47. Increase of boiling points in row from F2g p 2
to iodine is due to:

A Ionic bondingA. Ionic bonding
B. Covalent bond strength
C El t ffi itC. Electron affinity
D. Van der Waals forces
E. Nuclear quadrupole moment
F. None of above



48. Which of the following compoundsg p
forms the strongest hidrogen bonds with
itself?itself?

A HFA. HF
B. HCCl3
C PHC. PH3
D. H2S
E. CH4



49. Which of the following is the stongestg g
oxidizing agent? 

A O +A. O2
B. O2
C OC. O2

‐

D. O2
2‐

E. OH‐

F. O2‐



50. Boron rich deposits on Earth appear to p pp
have formed by precipitation from an
aqueous solution In what form does boronaqueous solution. In what form does boron
exist in the deposits?

A. Its elemental form
B. A sulfide
C. An oxide or hydroxide
D. DiboraneD. Diborane
E. Boron nitride



51. The energy levels of a particle in a cubic
box are given by the expression below, in
which nx, ny, nz = 1,2, ... The degeneracy ofx y z
the E = 14h2/8ma2 level is:

A. 2
B 3B. 3
C. 4
D 5D. 5
E. 6
F. None of above



52. The half life of 14‐C is 5730 years. The 14‐C activity
of living material is approximately 920 decays per h per
gram of carbon. A fragment of wool fabric from
archaeological site has an activity of 680 decays per harchaeological site has an activity of 680 decays per h 
per gram of carbon. The approximate date of the
sample is:sample is:

A. A.D.1950
B. 500 B.C.
C. 3700 B.C. 
D. 5700 B.C.
E. 10 000 B.C.
F. None of above



53. Second ionization constant Ka2 for H3PO4 isa2 3 4
5.0*10‐8. How many mmol of K2HPO4 must be
added to 100 mL of a 0.100 M KH2PO4 solution
to obtain a solution with pH of 7.0?

A 1 0A. 1.0
B. 5.0
C 10C. 10
D. 20
E. 25
F. None of above



54. Which of the following complexesg p
exists as a pair of enantiomers?

A Trans‐[Co(H NCH CH NH ) Cl ]+A. Trans‐[Co(H2NCH2CH2NH2)2Cl2]
B. [Co(NH3)4Cl2]+

C [C {P(C H ) } ClB ]C. [Co{P(C2H5)3}2ClBr]
D. [Pt{P(C2H5)3}2Cl2]
E. [Cr(H2NCH2CH2NH2)3]3+

F. None of above



55. Which of the following is true forg
element xenon?

A It d t f h i l dA. It does not form chemical compounds
B. It exists as diatomic molecule Xe2
C It h l 1 t i i ti thC. It has lower 1st ionization energy than

sodium.
D It h t i t lliD. It has an extensive organometallic

chemistry.
E It f d ithE. It forms compounds with some

electronegative elements.
F N f bF. None of above



56. Given the cell potentials shown bellow, p ,
the equilibrium constant at 298K for the
reaction Zn + Hg2+ = Zn2+ + Hg is closest toreaction Zn + Hg = Zn + Hg is closest to 
which of the following?

Hg2+ +2e→ Hg Eo = 0 85VHg2+ +2e → Hg Eo = 0.85V
Zn2+ +2e → Zn Eo = ‐0.76VA. 54A. 54

B. 2.5*1054

C 1 6C. 1.6
D. 1.6*10‐2

E 4 1*10 55E. 4.1*10‐55

F. 3.2*105



57. Which of the following isomers of C6H12g 6 12
has the highest heat of combustion?

A CyclohexaneA. Cyclohexane
B. Methylcyclopentane
C T 1 2 d i th l l b tC. Trans‐1,2‐deimethylcyclobutane
D. Ethylcyclobutane
E. 1,1,2‐trimethylcyclopropane



58. Cyanide ion can be determined by a 
complexonometric titration with silver nitrate that uses
a color indicator to detect endpoint. If 20.00 mL of
0 100 M solution of silver nitrate is required to titrate0.100  M solution of silver nitrate is required to titrate
5.00 mL of CN‐ solution, the concentration of CN‐
solution is:solution is:

A. 0.100 M
B 0 200 MB. 0.200 M
C. 0.400 M
D. 0.800 M
E. 1.60 M
F. None of above



59. When 0.001 M solution of each of the
following compounds is prepared, which
solution will have the gratest electricalsolution will have the gratest electrical
conductivity?

A. CH3COOH
B. CH3OH3
C. NH3
D. SO3D. SO3
E. HCOOH
F All solutions have same conductivityF. All solutions have same conductivity



60. According to molecular‐orvital theory, g y,
which of the following species has the
highest bond order?highest bond order?

A NO2‐A. NO
B. NO‐

C NOC. NO
D. NO+

E. NO2+

F. O22



61. According to 18‐electron rule, which ofg ,
the following is not a correct formula for a 
stable metal carbonyl?stable metal carbonyl?

A [V(CO) ]‐A. [V(CO)6]
B. [Mn(CO)5]‐

C [F (CO) ]2C. [Fe(CO)4]2‐

D. [Co(CO)4]+

E. [Ni(CO)4]



62. What type of orbital is shown above? yp

A 3pA. 3px
B. 3py
C 3dC. 3dxy
D. 3dx2‐y2
E. 3dz2
F. None of above



63. Which type of semiconductor (SC) isyp ( )
represented by the band structure shown
bellow?bellow?

A. An intrinsic SC as in pure SiA. An intrinsic SC as in pure Si
B. An n‐type SC as in Ga‐dopped Si
C. An n‐type SC as in P‐dopped Si
D. A p‐type SC as in Ga‐dopped Si
E. A p‐type SC as in P‐dopped Si
F N f bF. None of above



64. What is the primary advantage of a p y g
hollow‐cathode lamp used in atomic
absorption spectroscopy?absorption spectroscopy?

A It has high intensityA. It has high intensity
B. It emits a complete UV spectrum
C It has narrow line widthC. It has narrow line width
D. It allows direct applitation to nonmetal

analysisanalysis
E. It eleminates the need for an ionization

suppressorsuppressor
F. None of above



65. What infrared absorptions are most CH3

O

affected by intramolecular hydrogen
bonding in the compound shown on right

OH

side?

A Methyl‐group C‐H strechingA. Methyl‐group C‐H streching
B. Hydroxyl group O‐H streching
C A ti i C H b diC. Aromatic ring C‐H bending
D. Aromatic ring C‐H stretching
E. Aromatic ring C‐C stretching
F. None of above



66. At 25oC and 100 kPa, most of the,
known elements are:

A. Monoatomic gases
B Diatomic gasesB. Diatomic gases
C. Liquids
D Metallic solidsD. Metallic solids
E. Non‐metallic od semi‐metallic solids

f bF. None of above



67. Which of the following atoms hasg
electrons in its outermoest shell aranged in
the configuration 4s2 4p3?the configuration 4s 4p ?

A RbA. Rb
B. Kr
C AC. As
D. Cr
E. Sb
F. None of above



68. In a particular solution bromide ion concentration is
0.020 mol/L and chromate ion concentration is 0.0030 
M. Silver nitrate solution is slowly added to the
mentioned solution What is bromide ion concentrationmentioned solution. What is bromide ion concentration
when silver(I) chromate starts to precipitate?

K Ag2CrO4 = 1.9 * 10‐12Ksp Ag2CrO4  1.9   10
Ksp AgBr = 5.2 * 10‐13A. 2,1*10‐8 M

B. 6,0*10‐8 MB. 6,0 10 M
C. 2,7*10‐7 M
D 5 2*10‐13 MD. 5,2 10 M
E. 6,4*10‐4 M
F N f bF. None of above



69. Which of the following ions has theg
smallest tendency to be protonated when
dissolved in liquid acetic acid solution?dissolved in liquid acetic acid solution?

A OH‐A. OH‐
B. F‐
C ClC. Cl‐
D. Br‐
E. I‐
F. None of above



70. The strongest oxidizing agent is:g g g

A HClA. HCl
B. HClO
C HClOC. HClO2
D. HClO3
E. HClO4
F. All these are reducing agentsg g



71. Which of the following contains onlyg y
single bonds?

A NO+A. NO
B. CO
C CNC. CN‐

D. N2
2‐

E. O2
2‐

F. None of above



72. What is the empirical formula of anp
organic compound that contain 7.45% (by
mass) hydrogen and 25 91% nidtrogen?mass) hydrogen and 25.91% nidtrogen?

A C H NA. C3H4N
B. C3H4N2
C C H NC. C3H3N
D. C4H4N
E. C4H3N2
F. None of above



73. Which of the following bonds is mostg
polar?

A. B‐O
B B‐FB. B F
C. C‐O
D C=OD. C=O
E. C‐F
F. C‐N
G. C‐Cl



74. A solution in which the bromide
concentration is 2.0*10‐9 M is in
equilibrium with solid AgCl What is theequilibrium with solid AgCl. What is the
concentration of iodide ions?

K AgBr = 5 2*10‐12Ksp AgBr = 5.2*10 12

Ksp AgI = 1.5*10‐16
A. 2.6*10‐8 M
B. 5.8*10‐9 M
C. 1.5*10‐16 M
D. 7.5*10‐12 MD. 7.5 10 M
E. 2.9*10‐4 M
F None of aboveF. None of above



75. Consider the hydrogen halides HF, HCl, y g , ,
HBr and HI. Which of the statements about
them are true?them are true?

A They all are strong acidsA. They all are strong acids
B. They all are weak acids
C They all are Lewis basesC. They all are Lewis bases
D. The boiling point increases with molar

massmass
E. The bond dissociation energy increases

with molar masswith molar mass
F. None of above



76. For the reaction below Kc = 1.0*10‐20. 
2A(g) + B(g) = C(g)

In an experiment, 1.0 mol each of A, B and C are placed
in an empty 1 0 L container and then the container isin an empty 1.0 L container and then the container is
quickly sealed. When equilibrium is established, which
of the following will be true?of the following will be true?

A. [A] < [B] < [C]
B. [A] > [B] > [C]
C. [A] = [B] = [C][ ] [ ] [ ]
D. [A] = [B] < [C] 
E [A] = [B] > [C]E. [A] = [B] > [C]
F. None of above



77. What percentage of molecules oc aceticp g
acid are ionized in 1.8*10‐5 M CH3COOH(aq)?

K (CH3COOH) = 1 8*10‐5Ka(CH3COOH) = 1.8 10

A 1 8%A. 1.8%
B. 4.2%
C 42%C. 42%
D. 62%
E. Almost 100%
F. Less than 1%



78. A technician recorded
the following curve during a 
titration.
The curve represents theThe curve represents the
titration of a:

A. weak acid with strong base
B St id ith k bB. Strong acid with weak base
C. Strong base with weak acid
D. Strong acid with strong base
E. Weak base with strong acid
F. None of above



79. Which of the following is the strongestg g
oxidizing agent under standard conditions?
Use internet if you need additionalUse internet if you need additional
information.

+A. Ag+

B. Ag
C. H+

D. Al
E. Al3+

F HF. H2



80. What is EMF at standard conditions for
reaction 2H2(g) + O2(g) → 2H2O(l)? Use
internet if additional information isinternet if additional information is
necessary.

A. 1.23 V
B. 0.24 VB. 0.24 V
C. 4.06 V
D ‐0 43VD. ‐0.43V
E. 2.06 V
F N f bF. None of above



81. Consider ions K+, Ca2+, Cl‐ and S2‐. In, ,
which series are the species listed in order
of decreasing radius? (from largest toof decreasing radius? (from largest to 
smallest)

A. S2‐ > Cl‐ > K+ > Ca2+

B. K+ > Ca2+ > S2‐ > Cl‐

C. S2‐ > Ca2+ > Cl‐ > K+

D. Ca2+ > K+ > Cl‐ > S2‐D. Ca > K > Cl > S
E. Ca2+ > K+ > S2‐ > Cl‐



82. A solution prepared by compleatelyp p y p y
dissolving solod mixture of NaOH and
Mg(OH)2 in water For the resultingMg(OH)2 in water. For the resulting
solution, which of the following conditions
must be satisfied?must be satisfied? 
A. [Na+] = [Mg2+] = [OH‐]

2B. [Na+] = [Mg2+] = 3[OH‐]
C. [Na+] + [Mg2+] = 3[OH‐]
D. [Na+] + 2[Mg2+] = [OH‐]
E. [Na+] + [Mg2+] = [OH‐]E. [Na ]   [Mg ]   [OH ]
F. None of above



83. What is the minimum volume of water
needed to dissolve compleately 1.0 g of
SrF2?SrF2?

Ksp(SrF2) = 2.8*10‐9
A 9 0 LA. 9.0 L
B. 150 L
C 10 5 LC. 10.5 L
D. 5.6 L
E. 2.8 L
F. None of above



84. What is the molecular geometry of SF4? g y 4

A T shapedA. T‐shaped
B. Tetrahedral
C. See‐saw
D. Square planar
E. Square pyramidal
F. None of above. o e o abo e



85. In the incomplete equation below, NH3p q , 3
acts as Bronsted‐Lowry base and “X” 
represents a Bronsted‐Lowry base What isrepresents a Bronsted Lowry base. What is
the conjugate base of NH3?

NH + X→ ?NH3 + X → ?A. X
B. XH+

C. NH4
+

D. NH2
‐D. NH2

E. OH‐

F None of aboveF. None of above



86. What is the hybridization of the sulfury
atom in SO3

2‐ ion?

A. sp
B sp2B. sp2

C. sp3

D. sp3d
E. sp3d23
F. None of above



87. Consider phase diagram of unidentifiedp g
substance. Which of the following
statements is true?statements is true?

A. Liquid can be converted to solid by increasing pressure
at constant temperature.

B. The melting temperature of solid increases rapidly as
pressure decreases.p

C. Solid cannot be converted into gas without first being
converted to liquid.

D There is only one combination of temperature andD. There is only one combination of temperature and
pressure for which solid, liquid and gas can coexist.

E. More than one of the statements above are true.
F N f bF. None of above



88. When the following equation isg q
balanced using smallest whole number
coefficients what is the coefficient of O2?coefficients, what is the coefficient of O2?
NH3 + O2 → NO + H2O

A. 1
B. 2
C. 3
D. 4D. 4
E. 5
F 6F. 6
G. None of above



89. What is [CH3COOH] at equilibrium if 0.10 3
moles of acetic acid and 0.15 moles of NaOH are
dissolved un enough water to make 1.0 L of
solution at 25oC? For acetic acid CH3COOH, Ka = 
1.8*10‐5 at 25oC?

A. 0 M
B 1 8*10 5 MB. 1.8*10‐5 M
C. 5.6*10‐10 M
D. 1.1*10‐9 M
E. 1.3*10‐3 M
F. None of above



90. Consider structure of benzene C6H6. 6 6
Which of the following statements
concerning the structure of benzene isconcerning the structure of benzene is
false?

A Th d bl b d il t idl b k dA. The double bonds oscilate rapidly back and
forth between adjacent pairs of carbon atoms. 

B The H‐C‐C angles are 120oB. The H‐C‐C angles are 120 .
C. The carbon atoms form a flat hexagonal ring.
D. The oxidation state of carbon is ‐1.
E. The carbon‐carbon bonds are all the sane

lenght.
F. None of above



91. A particular substance X, decomposes such
that its concentration decreases by factor of two
enery 35x. If initial concentration of X was 1.0 M, 
what is [X] after exatly 140 s?

A 0 33 MA. 0.33 M
B. 0.13 M
C 0 25 MC. 0.25 M
D. 0.063 M
E. 0.67 M
F. None of above



92. The bond dissociation energies for F2 and Cl22 2
are approximately 158 and 242 kJ/mol, 
respectively. Given that the enthalpy change for
the reaction nelow is ΔH = ‐54 kJ/mol, what is
the bond dissociation energy for the F‐Cl bond?

A. 200 kJ/mol
B 254 kJ/ lB. 254 kJ/mol
C. 146 kJ/mol
D. 454 kJ/mol
E. 346 kJ/mol
F. None of above



93. Which of the folowing has the greatestg g
number of unpaired electrons in its ground
state?state?

A AlA. Al
B. Cl
C Ti2+C. Ti2+

D. Zn2+

E. S2‐

F. All particles has all electrons pairedp p



94. Let HA represent a weak monoprotic acid
with Ka = 1.0*10‐5. In an experiment, a 50.0 mL
sample of 0.10 M HA(aq) is titrated with 0.10 M (aq) 
NaOH(aq). At which point during titration are the
equilibrium concentrations of H+ and OH‐ equal?

A. After addition of 25.0 mL NaOH(aq)
B. After addition of slightly less than 50.0 mL ofB. After addition of slightly less than 50.0 mL of

NaOH(aq)
C. After addition of 50 mL NaOH(aq)
D. After addition of more than 50 mL of NaOH(aq)
E. The equilibrium concentrations of H+ and OH‐

lare never equal.
F. None of above



95. Which of the following equations id notg q
correct?

A H (g)→ 2H(g) + energyA. H2(g) → 2H(g) + energy
B. Na(g) + e‐→ Na‐(g) + energy
C M ( ) M 2+( ) 2C. Mg(g) + energy→Mg2+(g) + 2e‐
D. Cu(s) + energy→ Cu(l)
E. Na+(g) + energy→ Cu(l)
F. All equations are correctq



96. Which substance, in the solid state, is, ,
likely to have the following characteristics: 
hard; brittle; soluble in water; high meltinghard; brittle; soluble in water; high melting
point?

A. Cl2
B. RbCl
C. C(diamond)
D. CuD. Cu
E. IBr
F None of aboveF. None of above



97. The covalent radius of hydrogen is 74 y g
pm. Assume that hydrogen atoms could be
arranged side by side un a single line Whatarranged side by side un a single line. What
is the mass of line of hydrogen atoms 
which is 10cm long?which is 10cm long?
A. 7.3*10‐10 g

15B. 1.1*10‐15 g
C. 2.3*10‐15 g
D. 1.2*10‐21 g
E. 7.4*10‐11 gE. 7.4 10 g
F. None of above



98. In which of the following molecules hasg
the longest bond?

A IA. I2
B. IBr
C IClC. ICl
D. Cl2
E. Br2
F. N22



99. Which of the following statements is true?g
A. Silicon conducts electricity better than

aluminiumaluminium
B. Sulfur is more electronegative than

chlorinechlorine
C. The +1 oxidation state is common for

aluminium but not for talliumaluminium, but not for tallium
D. The ionic radiuss of Cl‐ is greater than that

of S2‐of S .
E. The atomic radius of aluminium is greater

than that of sodiumthan that of sodium.
F. None of above



100. Which of the following atoms, in theirg ,
ground electronic states, does not have a 
half filled subshell?half filled subshell? 

A HA. H
B. Mn
C KC. K
D. As
E. Ga
F. None of above


