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* This question paper consists of two sections, Section I (MCQ) and
Section II (Essay type).
*  Submit the answer scripts for each section separately. ‘
* Section I consists of 30 (thirty) MCQ questions; recommended time to complete this part

. lSstsecl:itfilon II consists of 6 (six) questions. Answer all. The recommended time to complete
this part is 2 h
* Mobile phones are prohibited; switch off and leave them out.
Gas constant (R) = 8.314 JK 'mol™
Avogadro constant (N a) = 6.023 x10% mol ™
Faraday constant (F) = 96,500 Cmol™
Planck constant (h) = 6.63x107* js
Velocity of light (c) = 3.0x10% ms™
Protonic charge () = 1.602x107" C
Standard atmospheric pressure = 10° Pa ( N m"z)
Rydberg Constant = 1.097 x 10" m™
Section I (30%)

* Choose the most correct answer to each of the questions and mark this answer with an
"X" on the answer script. :

* UseaPEN (nota PENCIL) in answering

* Any question with more than one answer will not be counted

1. Which one of the following contains 10 electrons, 11 protons and 12 neutrons?
M BEMe* (@) BNa @ GNe @ INe (54F
2. Which one of the following is true according to The Paulj Exclusion Principle?

(1) If the position of the electron is known exactly, its veloeity cannot be determined exactly
at the same time.

(2) Electrons in degenerate atomic orbitals have parallel spins.

(3) A particle of mass m moving with velocity v has a wavelength given by A=h/mv.

(4) The velocity of ali electromagnetic radiation equals the speed of light.

(5) No two electrons in the same atom can have the same set of four quantum numbers,




3. Consider the following atomic properties of the elements:
(a) Electronic configuration (b) First ionization energy
(c) Number of isotopes (d) Relative atomic mass

Which of the above show a periodic variation?

(I)aand b only (2aandc 6nly (3)2and d only
(9)bandconly  (5)candd only '

4. Consider the following statements regarding occupation of electrons in energy levels of an
atom.

(a) Filling up of orbitals is according to Aufbay principle
(b) Hund’s rule govern the filling up of sub-shells,

(c) I nis the principal quantum number, the number of electrons of that ehergy level is given
by 2n

The correct staternent(s) from the above is/are,
(I)aonly (2)b only (3)conly (4)aandb only (5) All of a, b and ¢ are correct

5. The shape of s orbitals of any atom is
(1) Independent of the angles, (2) Dependent on sind only.

(3} Dependent on cosd only. (4) Dependent on sind.cosd only.
(5) Dependent on sin®0.cosd only.

6. Of the following pairs, the one containing examples of metallojd elements in the
periodic table is

(DNaand K (2}Fand Cl.  (3) Ca and Mg, (4)B and Si (5) Fe and Mn

7. The molecule that has the same bond order as NO {5
o, (2yco GIN; (4 (5)CN-

8. Which of the foliowing molecules obeys the octet rule?
(1) SO, (2) SF, (3) PR, (4) BF, (5) BrF; .
9. From the molecules/ions given below, the one that has the sp” hybridization of the

central atom is
(1) SF, - (2) BFy~ (3) Coy* (4) NOy~ (5) IF;

10. The sﬁecies that has the shape significantly different from BCl s
(1) PO (2) SF, (3) SiF, (4) NH," (5) SO

1. In which of the following compounds would the bond have the highest percentage ionic
character?

(1) HI (2) HClI (3) HF (4) HBr (5) HAt
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12. Consider the following statements re garding N;
* *

(2) The molecular orl?ltal electron configuration is T2 0,2 © 952 Tpy2
"2p2 T T2p2 Tap2

(b) The bond order of N, *is 2.5

(c) The bond length of N, is longer than that of N,”

(d) N, is paramagnetic.

Out of these, the correct statements are
(1) (2) and (b) only (2) (b) and (c) only (3) (c) and (d) only
(4) (2) and (d) only (5) (a), (b) and (c) only.

13. Which one of the following compound has the highest lattice energy?
(D LiF (2) BeO (3) MgO 4) CN (3) CsClI

14. Which one of the following compound shows discrepancy between the calculated
lattice energy (Born- Lande equation) and the experimental one?

(IYKCi1 (2) CsCl1 (3) LiI (4) Nal (5) CsI
15. According to Fajan’s tule, the compound that has the greatest covalent character is
(1)CsCl (2) MgCl, (3) Nal (4) MgBr, (5)KCI
16 What is the name of the following compound according to IUPAC system of nomenclature?
s GH
- CHyCHCH=CHCCH,
CHj

(1) 3-ene 2,5,5-trimethylhexane
(2) 2,5,5-trimethy!-3-hexene
(3) 2,2,5-trimethyl-3-hexene
(4) 2,2,5-trimeﬂ1ylhexane-2-en¢
(5) 2,5,5-trimethylhexane-2-ene

17. What is the name of the following compound according to IUPAC system of nomenclature?

GHCHy  CH,
CH3CH-C=C~C—CH,

(D 2,5-dieﬂ1y1—2~methyl-3-hexyne
@ 2,5-diethy1-2-rnethylhex—3-yne
(3) 3,6,6- trimethyl-4-octyne
4. 3,3,6-trimethyl-4-octyne
&) 2,5—diethyl-5—methyl—3-hexyne

18 Which of the following names are wrong according to TUPAC rules of nomenclature?
(a) methanoic acid
(b) pent-4-en-3-o0l
(c) propynoic acid
(d) 2-hydroxy-3-pentene

(1} (), (b) and (d) () (a), (b) and (c) (3)  (b), () and (d)
4  (a)and(c) (3)  (b)and (d)




19 Which of the following compounds show geometrical isomerism?

H \<:>_<Ci H Br,  CH, Br, CH,
= H D=< = >‘—<_
HO CHs ' CH,

e H o H H
K L M N

() LandN (2 K, L,andN 3) LMandN

(4) KandN (5) K, MandN

20 Consider the following compound P.

CHa
~_.Br

CMEa

P .
which represents the most stable conformation of P?

1. 2. 3.
LA T MesC L e
Br

Br Br

Of the following,

CHy
CM83
4, S

Br ) CH
ChH MegC- N\ g2
21 The molar isobaric thermal capacity of a diatomic ideal gas is equal to

O B?R @ 22‘-?— (3) 3R @ &

: 2
22. The compressibility factor (Z) of 100 mol of an ideal gas occupies 1000 m® volume at a
pressure of 1000R Paand a temperature of 1000 K is equal to (R

is the gas constant)
1o (2)1 3) g’-

(5) 4R

(4) 10 (5) 100

23. The enthalpy change, AH, that occurs when 1000 moles of solid aluminjum are heated from
100 K.to 1100 K at constant pressure is (Cp,m and Cy, ,, for Al is 30 T K™ mol”! and

20 T X! mol! respectively)
(1) 20, 000 kJ (2) 25, 000 kJ (3) 30, 000 kJ
(4)35, 000 kJ (5) indeterminable with the given data

24 100 moles of water vapour are condensed at its standard boiling point of 373 K under
standard atmospheric pressure. The molar enthalpy of vaporisation of liquid water at its
standard boiling point is 40 kJ mol"'. The change of volume when water is condensed under
these conditions is 30 x 10° m® mol”, Assuma that water vapour behaves as an ideal gas and
that the molar volume of liquid water is negligible relative to the volume of its vapour,




'é\f- G

:

The change in Gibbs free energy, AG, accompanying the condensation is, approximately, equal to
(1) 10° kJ (2) 10°kJ (3) 10° kJ
4 1kJ (5) 10° kJ

25. Of the following equations given below
(D TV*! = constant
(i) W= nRT IH(YAJ
v

1

1, 2

(i) AS=nC,, IH[EJ +nR IH[E—J
' T P
(i) AU=w

which will be applicable for an ideal gas that undergoes a change of state from state A (P, V| T))
to state B (P,, Vo, T;) through a reversible adiabatic transformation

(1) (i), (if) and (iii)  (2) (iD), (i)Y and (iv)  (3) (i), (ii) and Giv)  (4) (@), (i) and (iv)
(5) (), and (iv)

26.Which one of the following set of symbols represent properties all of which are extensive
thermodynamic properties? (the symbols used have their usual meanings)

(1) Cvm,s Cy @) Cpm, H ®HpT - @#GC (3T, Cpm
. . d[A] 273 s
27. If the rate of a reaction followed the rate law, —(F= k[A]J[B]™, the units of k would be,
(1) mol dm® s (2) mol**dm? s (3) mol®? dm® s’
(4) mol®®dm?s™ (5) mol®dm?s

28. The mathematical expression for half Iife of a first order reaction is of the form
(where the symbols used have their usual meanings)

In2 1 a 0.693
adad — - bt k. 1
(1) X &) - €) 2% ) P (k. In2

29. A — P is a first order reaction. Rate constant for the above reaction = 2.0 x 102 min™ aﬁd the
initial concentration of A = 0.50 mol dm™. The half— life of this reaction is about
(1) 35min (2) 1s (3) 70 min (4) 15 min {5) 50 min

30. Which of the following statement/s about a catalyst is/are true?
(a) A catalyst increases the rate of a reaction.
(b) A catalyst is not used up in the reaction.
{c) A catalyst reduces the activation energy of a reaction.

W @and Gonly () (b)and (c) only (3) (©) and (a) only
(4) all of (a), (b) and (c) (5) (a) onty




Section II (70%)

I (a). The line at 434 nm in the Balmer series of the Hydrogen spectrum corresponds to a
transition from the n™ orbit to the m" Bohr orbit (Rydberg Constant, R = 1.097 x 107 m™)

(i)  What is the value of n?

(ii) Use Rydberg equation, % = [iz - —1—2—:' to calculate the value of m.
nom
(iii) What values do you expect n and m to take in calculating the wavelength of
the series limit? ,
(30 marks) ,
(b} How would you define an orbital? How does it differ from a Bohr orbit?
(10 marks)
(c) Write down the following;
0] electronic configuration of a Cr * ion. :
(ii) quantum numbers required to describe an electron in a 3d orbital of a
Cr atom
(30 marks)
(ﬂl ) (i) Write an equation to show what happens when energy equal to first ionization

energy is added to a potassium atom in the gaseous state.
(i) How many Li atoms could be ionized from the energy released when1.00 mol of
electrons are added to 1.00 mol of gaseous Cl atoms?

The first ionization energy of Liis 5.2 x 10™ J /mol,
The electron affinity of Cl is ~ 349 kJ/mol

(30 marks)

2.(a) Draw the Born-Haber cycle for the formation of Lil and hence calculate its lattice
energy, using the data (in kJ mol™) given below.

Ionization energy of lithium 520
Sublimation energy of lithium 1347
Sublimation energy of I, 74.2
Dissociation energy of gaseous iodine 152,5
Electron affinity of iodine —295
Heat of formation of Lil —271

(20 marks)

(b) Draw the Lewis dot structures for SF, and PCl; and predict whether they abey the octet
rule. (10 marks)

(c) Using the concept of hybridization, predict the shapes of CH, and SF,.
(20 marks)
(d)(i) Draw the molecular orbital energy diagram of O,
(ii) Exglain the stability, bond length, magnetic properties of O, relative to that of the
0O," ion.
(iii) Draw the molecular orbitals formed by the overlap of two s orbitals.

(30 marks})
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(e) Draw the resonance structures and the resonance hybrids CO4>.
(10 marks)

(f) Which of the two compounds, Lil and KCl, is less soluble in water? Explain your
answer.
(10 marks)
3. Answer either Part A or Part B
Part A (recommended for CMU 1220 students)
(2) Showing the priority order of groups according to Cahn — Ingold — Prelog rules,

determine the configuration double bonds as (& or Z) of the following compounds.
L ii. H

HOH,G  CHoNH, H,C=C CO,H
— \ /

— ’C_C\ — ,C:C\ l

N=C  C=N HC=C  CH.Br

(10 Marks)

(b) (i) Draw conformations arising out from the 360° rotation of C2-C3 bond of
butane. (use either Newmann projections or sawhorse diagrams)

(if) Draw the energy diagram to show the potential energy vs the dihedral angle for
the above rotation and label energy minima and maxima with the appropriate
conformations. (start the energy curve either from least stable conformation or
most stable conformation)

(35 Marks)

(c) Give the structures of the compounds P, Q, R and S of the following reactions

p NBS @ HOCI a KOH— R

1. 04
2.2n{H,0
s

{20 Marks)

(d) Giving the mechanism, explain the product distribution of the following reaction.

CI;HB H* ,CHar (I:HS
CH;CH,CHCH,0H “heat CH3CH=C, + CH3CH,C=CH,
CHs
major product minor product
(20 Marks)




(e} Giving necessary reagents and conditions show how you would carryout the

following transformations.
. HiC~ CHy
() CHaC=CCH; ——» £=C
H H

(15 Marks)
Part B (recommended for CHU 1221 students)

(2) Giving reasons state whether each of the following compounds are chiral or achiral

)] () cHy (i) cH, (M No, Br CHy W)
foe H——0OH  HO——H Clus C/Br
""JCO H S o = g
Br H 2 H OoH HO ) CHs C|/ \H
H CO,H Br
(20 Marks)

(b) (i} How many stereoisomers are possible for 5,6-dibromo-2-hexene?

(ii) Draw their structures and label them as A, B, C etc. Use Fischer projections io
show the configuration of chiral centers.

(iii) Show one pair of enantiomers and one pair of diastereoisomers.
o (25 Marks)

(c) () Draw conformations arising out from the 360° rotation of C2-C3 bond of
butane. (use either Newmann projections or sawhorse diagrams)

(i) Draw the energy diagram to show the potential energy vs the dihedral angle for
the above rotation and label energy minima and maxima with the appropriate
conformations. (start the energy curve either Jfrom least stable conformation or
most stable conformation)

'(35 Marks)

(d) Showing the priority order of groups according to Cahn — Ingold — Prelog rules,
determine the configuration of chiral centres (as R or S) and double bonds as (£ or Z)
of the following compounds.

§)] (i} (fiy

CO,H N=C ~ CO5H CH,Br
C=C HE~0, , CH,OCH
\"CHC| Hee ) Vi3S
Br/kH 2 9 COzCHa 3'CH3 CH2 \ 1
0 —C

O,H
H
(20 Marks)




4. You can try all the following parts (a) - (e). However, full marks will be awarded to thosa
scoring 100 out of the allotted 140 marks, Pro-rata marks be awarded to other candidates.

Using some of the symbols given above but ne other, write down the mathematical
expressions for

(i Avagadro Constant.

(ii) Boltzmann Constant.

(i)  Pressure exerted by the gas.

(iv)  Relative molecular mass of the gas
{v) Temperature of the gas

(25 Marks)
(b) Under what conditions and/or to what type of System will the following
thermodynamically deductible equations apply?

. dg
as=-2
M 7

(i) 3H=G +2U+2PV+ TS
(iii) AS>0

(ivyw=nRTIn ﬂ)
2
(vi)dw=-P_dVv -

(25 Marks)

(c) () Define “Thermal Capacity” of a gas using a mathematical expression
(i) Indicate to what type of system the concept of thermal capacity will apply.
(iif) Define “Joule-Thornpson Coefficient (lur) using a mathematical expression.
(iv) Considering H = f(P,T), deduce the relationship

1 [ﬁf{)
M),

(25 Marks)

(d) 100 moles of a 83s (Cp,n =5R/2) at a temperature of 600 K and 10 bar pressure
(state A) undergo an irreversible compression adiabatically against a constant external
pressure P unti] in the final state B the pressure of the gas is P at g temperature of 1000 K.
Calculate : :
(i) the change in interna] energy, AU,
(ii) the value of P :
(35 Marks)
(e) The standard molar enthalpies of formation, AH®, of CO4(g) and H,0 (D) are
-400 and -250 kT moj! respectively. Given that the standard molar enthalpy of combustion
of liquid benzene, CeHs(1) is -3300 k7T mol™ at 300 K, deduce the standard molar enthalpy
of formation of liquid benzene at 300 K

(30 Marks)
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5 Answer either Part A or Part B
Part A

() Define the following.
(i) Electromotive force of a Galvanic cell
(ii) Negative terminal of a Galvanic cell

(iii} Corrosion

(30 marks)
(b) The electrode reaction of a particular metal-insoluble salt electrode of particular insoluble

salt, X, and a metal, Y, is written as X(s)+3e” — Y(s)+Z>"(aq) where Z°~ is the
anion in X. Under a particular set of conditions the emf assigned to the cell diagram,

Y(s)| XG6) |22 (ag) ’H+(aq)(aH+=1) Hz(g)(szzlbar) Pi(s) is 1.925 V.

Deduce the electrode potential of the said metal-insoluble salt electrode under the same
set of conditions.

(10 marks)
(c) A metal, W, which forms stable divalent ion, W2* (aq), in aqueous medium is placed in |

a tank of pure water exposed to an atmosphere of natural air at 25°C . You are given that
at 25°C E(\JNQ N IW =0.400 V and the emfs assigned to the reactions,

2H"(aq)+2e” — H,(g) and O,(g)+4H*(aq)+4e™ — 2H,0 under the
conditions in the water tank are —0.400 V and 0.800 V respectively.

(i) Write down the electrode reaction at the W | W2*(aq) electrode.
(ii) Write down the Nernst equation for the above electrode reaction and identify all the
parameters in it.

(iii) What is the limit of stability of the metal W?

(iv) Deduce whether the metal undergoes corrosion or not in the above mentioned water
tank.

Write down the corrosion cell reaction if the metal undergoes corrosion.

(60 marks)
PartB
(a) Define the following.
(i) Charge number of an ion,
(ii) Ionic mobility.
(iif}Molar conductivity of an ionic species in solution. _
(30 marks)
(b) Calculate the total charge on 1.25 mol of Al%* ions. :
(10 marks)

10




(¢) A student found the jonic mobility of Na™(aq) in an aqueous solution of pure NaCl at
25°C to be 4.5 %1078 m2y-ig by performing a moving boundary experiment using
CdCl, as the following solution, The conductivity of the NaCl solution was found to be
0.231Sm™. The concentration of NaCl was found to be 0.02 mol dm =3 .

(i) Write down all the {ons that carry electricity through the said NaCl solution,
(ii) Write down a mathematical relationship between the transport number of Na* (aq)

and the conductivity due to Na* (aq) and identify all the parameters in it.

(iii) Write down a mathematical relationship between the conductivity due to Na* (aq)
and its jonic mobility and identify all the parameters in it,

(iv) Calculate the transport number of Na* (aq) ions in the NaCl solution used by the

student in the above experiment,
(60 marks)
6. Answer any two (2) parts out of Part A, Part B and Part C :

Part A
(a) Consider the following elementary reaction, A + B+ C -——> Products:

() What is meant by an elementary reaction?

(ii) Write down the general rate expression for the above reaction in terms of the rate of
disappearance of A

(12 marks)

(b) A certain reaction [A_ =2 P]is found to follow the differential rate law, ~ g—% =k
(1) Given that the injtial concentration is [A,], derive the integrated form of the above
equation, '
(i) Calculate the time taken for the concentration to reduce to half its initial value,
(iii) Derive the ST unit for the rate constant

(25 Marks)
=E
(©) k = AeRTrepregents Arhennius Equation in the exponential form,
(i) Identify the symbols used
(i1) Transform this into a linear form and identify the gradient and intercept.
(13 marks)
PartB
(2) What is the operational definition of acids and bases? :
Give two examples for each, {12 Marks)
(b) Write an equation for the self-ionisation reaction that occurs in glacial acetic acid.
E
(10 marks)

11
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(c) Write a balanced redox e

quation for the oxidation of oxalate jons by permanganate ions in
acidic medium.

(10 marks)
(d) A galvanic cell consists of a Co*/Ca anode and a Fe™*/Fe?* cathode.
EYCo®/Co) =-0.277 V, and E° (Fe**/Fe®™) =0.771V
(i) Write the celi reaction.
(ii) Calculate the electrode potential of the cell. (18 Marks)

Part C

(8} (i) Define the term, “unit cell” of a crystal,

(i) Draw the unit cell for the body

centered cubic crystal and deduce the number of
ions in the unit cell,

(20 marks)
(b) (i) Define the term, ‘electronegativity’ of an element.

(if) For each of the following molecules, indicate the direction of bond polarities (:ﬁ’ on 5) an=
hence, identify the one/s which has/ have a dipole moment. :

Cl,, HCI, 8Os, H,0 (15 marks)
(c) Explain the following;
(D I is a solid while Br, is a liquid.

(ii) Ethanol (C,H;OH) boils at a higher temperature than dimethyl ether (CH;0CH;)
(15 marks)

12
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8013 nEm Se@eede?

] (1) HMg*™ (2) §Na’ (3) GNe (4  Ne (5)5F

02. ©EE ABSO PEILEG &) HEASKHens; HOGE Haed oo ciEdcdy nos DosBo e?

(1) geguediort 88§J0 SGUnd oimnws cOQEEER 08 oedmne SHED BE
SEDNIETED.

(2) B0xy oeddw (degenerate orbitals) @ il geEwelindEd oSO MOV (spins)
T, ‘

{3} m Swaides i v gedvens) ©Bs) o Gu@lrd A=h/my o MBS gl

(4) Bege Sduy 8w SROnsied sednn megined =eBnnd 6B 8.

(5] &wB =0ped gepiiedisn eewmD GBI WONOE oo Hno BDn cmmetm.

L
TR R

03. BE O35 cow cHd) G COBEND ®E OELDeM.
() pegtieD®wm Bomoc (b) =@ guiwoen wuiBo
(c) oEEDSD og® (d) oesSue OB el

A PR

LB eDesatd (periodic variation) emdses gow 0m @GS ¢?

(Daseb ()ae®c 3)amed
@ bewc (5)ceomd

04. e0BMIEh GED 8J080g gepmiedin B350 £¥Rshens O con ciEfcdsn Dosid
@M, .
(a) mEn 8560 8cdses Aufbau BeBe gado.
(b) coeEn 858 Bepslesd Hund 5Hu®o gaSo.
(c) 0 B35 g BOSO8 gonn I, 0 Ed 850ed geeuedi® RO Z2n BB

eca EDE
gon Dost gudsl S80E Osed

(1) (a) =©&m. (2) (b) =&4. (3) (c) =&,
(4) (a) @@ (b) oA (5) (a), (b) == (c) Bude®

05. Ben® eCOKOD s WEBDEE Hn
: €)) emiZOEs dD)cun 5.
(2)  sin® @ o8 Or) =0H.
{3)  cosO B =8 oe) =08,
4) sinBcosh @ B Oe) =B,
(8 sin"Beosd @m v Or) ©OB.
03 Smw ¢nD) il goE ouds ceimegin iy Osies mBe tygmene ?
3 ()NasaK (2)FesCl (3)Caeem Mg (4)B =& Si (5) Fe & Mn
- 07 NO© eow» pdom e=g (bond order) =08 g&ge BxEd,

(1) 05 (2) CO ()N, (4) G (5)CN
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08. oo gfy guds 9ol gEdn SBVO guamed oidebe, ?

(1) SOs (2) SF, (3) PF; (4) BF; (5) BrFs
9. eooo & Bedo ofjgon guds B SoBe nem sp §adnogis eOSHned
OODE?
(1)SFy - (2) BF,~ (3) COs* (9 NO; (5) IF;

10. BCL ™S exders aelo gn 900 Do gudn Oxed

(1) POS” (2) SF, (3) SiF; @NH'  (5) SO~

11. &30 ofencds gudt ered coslind Do e cOBskes omn owenie guds)
Ed0wmoe? .

(1) HI (2) HCI (3) HF (4) HBr (5) HAt

12. N, 682800 onn SmGme O,

(a) N.5g gfps DuEh gegedis Soamnn dged, o 2__0* 79 ¥ 9
s 15 2s 2s

F/ 3 =7 o
2pl T2p? 2p}

(b) N2" & asds e=g 2.5 8.
(c) N, g a=e Eo N, 9 Rads Exd 08 &fie.
(d) N: gey B8=mt» (paramagnetic) @8.

HOOE B8mO Oxed,
(1) (a) o (b) SO ) (b) o® () =of. (3) (c) o® (d) SOR.
(4) (a) oo (d) o040, (5) (2), (b) @@ (c) B¢ '

13, gogd cipe ates cofned com OO aeerinnmde, ?
© ()LiF (2) BeO ()MgO  (4)CrN (5) CsCl

14 otmens eam e oEBo (ealS - orsed oPmotir) & eOrEENBEnd
@6 €IEe wute gud goPmm®wne (discrepancy) ¢Hoses omy OO
Deewione, 7

(HKC1 (2) CsCl (3) Lil (4) Nal (5) CsI

Ess HBGD gexEd, DOE oomEs IRl cosEd wom oeeninn damed,
(1) CsCl ()MgCl,  (3) Nal (9)MgBr,  (5)KCl
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16. [UPAC a@mofned goned onn oems ceecin o s e?

CH,  CH,
CHSCHCHT-CH?CH:;
CHs

(1) 3-ene 2,5,5-trimethylhexane
(2) 2,5,5-trimethyl-3-hexene
(3) 2,2,5-trimethyl-3-hexene
(4) 2,2,5-trimethylhexane-2-ene
(5) 2,5,5-tnimethylhexane-2-ene

17. TUPAC =@no&ad gommed oo Oees 0eRin ®HF gdn &7
CH,CHy  CHy

CH;;C H—C EC““(P—CHg
CH,CH

SO

(1) 2,5-diethyl-2-methyl-3-hexyne
(2) 2,5-diethyl-2-methylhex-3-yne
(3) 3,6,6- trimethyl-4-octyne

{4) 3,3,6-trimethyl-4-octyne
(5) 2,5-diethyl-5-methyl-3-hexyne

O R e S

pE e

(a) methanoic acid
(b) pent-4-en-3-o0l
(c) propynoic acid
(d) 2-hydroxy-3-pentene

(1) (@be2@d @ @Ok @ O
) (a)em(c) G) (Be=(d

9. coo cx @18 Eecioogs BB COLEHNOE casdses e@INOL?

H ol H Br.  CHg Br.  GCHg
X )= H D:( = =
HO CHq ' CH, H © H H

HO
K L M N
() LesN 2) KL aeoN (3) L,MesN
4) KesN (5) K,MeaN

00580

18. oo 0 g8 =@ Ogsd TUPAC mBmddned HT0D gane coaes e@ade, 7
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20. omm 8 gt P oeeinn opmmessn..

CM =7

P
san O P 8 98) a0 oomon SHOrw=an Doies) neds af

1. 2. 3.
Meac\m\CHa CMes rmeacw\cwl3
?; Sl“Br

Br Br
CH,

CMes

4. Br 5,

CHy MeyC~ N CR?

21, €8 =0nn odalizgn DXy cBIgn oPRim me DTDD aPe Hyed oo clfedm
BBmoe?

3R SR 7R
0= @ = (3) 3R @ = (5) 4R

| 22, 89exs 1000R O om ceirds 1000 K 8 «08s 1000 m° «300s s o3absn On

100 mol @®)guesn oE820sm &0Mmn (Z) 8@@(5 cnn ciieds pes e?(R = E)Jgg Sxaeom}
" (1) 0.1 21 (3) - @ 10 (5) 100

- 23.8on Boseds, s MgISEE 09 1000 e 100K 80 1100 K e0) cdausonnmd o

80e8g, D BsirEdd Sobmem, AH Oged o ¢? Al ees Cp oo Cy o, gounns
88e0@s 30 J K mol” @& 20 JK' mol’

(1) 20, 000 kJ (2) 25,000 kJ (3) 30, 000 kJ

(4) 35, 000 kJ (5) & gifd el god GG BE GHIND.

' 24 5e OEs B8 100 B 88 o8dn mekme O 373 K 88 oo o8fn Hyenie ShmedEs

L @%ama e mO® EE. o0y weErnedE £ &Sgend oDIte D)EBmoED aaﬁnz@éca

40kTmol'eB. cBR nud woes Sgn eSnDmIEE dn =88 @=o 30 x 107 m® mol'es.
. G@ Do oBshn S0 ege oiBed® 08t DIEen & fueadcan Bo® 5O £ Sgend

::_1655@)&) emaIEBe o De, concomn woe.

'@ggé)m DePOEwO geg Gad Semd vHed e@ma,AG 6g Orens oD Baewd
- DPDe, ?

10° K&y (2)  10°kT (3) 10°kJ
1 kI 5) 10°KkT
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75. cmm &0 g oBnosin oEei.

@ TV =8con (i)W = nRT ln(%z-J
(i) AS=nC,, ln( J +nR 111[?’—}
Tl P2
(iv) AU=w

aB8eben D owsdbd &80md Seboants ade A godow P,V T))a0 B
a260® (Pa, V2, Ta) 80 godd) Sebiviecemd @ Sed8 cnn «aid oBwmogun O5ed

w00 J0e? |
(1) @), (i) oo (iii) (2) (i), (iii) e (iv) (3) (@), (iii) @ (iv) %)
(@), (i) e (iv) (%) (i), @ (iv)

6. oo ereds neDd ands Bode® 55 (extensive) meoSn @ ooen B
ateqy Beles nEme ?

T P R R R AT

DCm . Gy (2) Cpm , H, (3) P, T 1HG,GC T, Com

d[A]

27. 6808 Ao Bunn, eBn Bren gad = k[A][BI*® eee oems 8 =8, k

- D@ 5!3&3&'5 8@@(5.
(1) mol! dm’ s’ (2) mol*?dm?s’ (3) mol®® dm® 5™
(4) moP’” dm™s (5) mol??dm’ s

28, ogf cog oo gbd ep)c_q ML SeH OHnn gea))csacazsi cEm cruidn &uct
- 0o e? (ocenin e O@wms enoi® =DH.)

1112 1 a 0. 693

(1) — (2) p (3) 7 4) (5) k. In2

29 A0 28800 =c8 eog 8. =REEP oem 8m Suvwe 2.0x 107 min” oo
gmo A 8 ol oefegun 0.50 moldm® ed. oBEmed abd giemen daed,

(1) 35 min (2) 1s (3) 70 min (4)15min  (5) 50 min

= 30 criedognes oBdsens SOI0E daed sow giisds pd» Dasitec &7

(a) cedorne ofEmed oBon 08 Do
o (9 =288mede clfegogne P emed.
= (c) cuegdomn £f8med afos oo o8 Bod.

| (1) (o= (b) '(2) (b) e (c) =, (3) (c) ®@e (a) =@20B
@ (a), ) e () (5) (a) o '
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R

S

0L

(a)

)

(0)

(d)

00580

II & emDs (70%

afgus DHEnoged MEL sEded 434 nm LY Eredmed n D wser B0
m et mend geaKedime mpdin Sedd. (B35abs Sawn =1.097 x 10'm™)

(1) n &8 goo g e?

(1) %=RI:L2—L2} DL oBwmdtnn coeni® W oS8 m & goe

nom
DENME O,

(1)) eER B® oo gra@ed (series limit wavelength) n &) m ogH ®®H

aers 38 Eemediy eoe, ?
(eney 30)

22 wxBnos gbd clddes emede? O D DienHs Dod Oajes)
emese?

(@epen 10)
@& cpEsedban e Brose.
() Crec=ed peeseDdn Saxon
(i) Cr sooged 3d gegsediacs Sdud B500 e HOOP get
_ {@men 30)

() g godded eoBrd etBiRtnd 68 =g8 grulmodn cuiind o
GRS @ e SOF Bebo £ cosPRd oBmogums oo,

(i1) agdn Cl =sodgy e8eewd (1.00 mol) gegededisn ©8ew®e (1.00 mol)
&S wE 80 E0bs ruitiems Li ad®) cmoa®in o®mos goffodenn
wE axd &7

Li & g8 goSwogn ede 5.2 x 107 I /mol.
Cl 8 gegdedla ReiwOw— 349 ki/mol
(etpen 30)

Lil eveoesn o “elisd- csb” Opr g Oxs oon & qif oo
(kI mol™") @Pnens 68 I8 ®Etn ®en oS,

BR0EDe arefmon wBo 520

B80Eoe cbpdbomwes GrHi 134.7
go8s0e cibdoims GEHE 74.2
OEPn grdsdg S8dsm GEH® 152.5
audadte gegsedin HEEmE -295
Li &g cuie=ies s -271

(emey 20)

SF,; @ PClL ece gdd OHznwes e eudsn Sedd 88 gdom SHB0O
ooEeid geojodnn o,
(@ngn 10)
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(c) BuBaosin o» omgden coenl® mo &S, CH, & SF; oo aidg sides)
geiedne oD,
(emen 20)

(d) (i) 0: 065 gD DIEED D O adam e

(i) O; cem SDBHRG, B850 8o, HPuD qin oo oensd O aLend
oeSied Sdund woeis.

(il) swERBD ecms oRddemens SIELHm gED NESBHG gl CEoHm.
(@epen 30)

(e) COs” eeen oBournsn Sxmres oo cBogte Gue qie exdsn.

e

TR R
S e R

(e 10)

(D) Lil o KCl guwlds oo scecioss Sged 8¢ dwens Troeds? 20ed 8nd
B850 ok,
{em¢n 10)

03 A em0a exl B enidn ocm Sgudr eoonsis.

A - emoe  (CMU 1220 Gexos oes) SedEomE,)
 (a) Cahn — Ingold — Prelog 8500 ganE® DHEOg CEDOR 25088 oop

el oeeniodg fOU0 RS D Dams (£ ex) Z) Sbéum s,
i , ii. H
HOHZC\ _ ,CHZNHZ HQC:C: ,COZH
5 ;C_C\ B ,C=C\
N=C  C=N HCSC  CHJBr

§
1
L
@"

.
=
:é:

(@=%y 10)

()  Butane & C,-C; 0s50med 360D @OHD e OENE GESS.
(Newmann sefeadegn oo} sawhorse Do @8m) oOskn)

(i) owv gbie ocsm oeSue Baa.caassaca £ome ewmitued ek 08n
0o B gudt casin® G680 Nt oDooes gl G coddbns oo
@8 go@ns (maxima and minima) ge)g come BES opme oSk

(eeey 35)
- (b) oo e g8 o968 P, Q, R,- S avenkobE Ozm ecsi.
p NBS (\j Hool o KOH R
1.0
2.Z2n/ H20
S
_ (eeagy 20)
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(c) mSgwe eEler nos, cnw 5O i oBEmed dg DNSEo cEd Dosm.

GHa H* FHa G
CH3CH,CHCH,0H “heat CHaCH=C + CH3CH,C=CH,
CHj3
major product minor product

(@2 20)

(d) ooen LBcn on O5E0 ecds com 5D aid =%obme B9 Semosess
emedcid eosiosia.

()  CH4C=CH CH3C=C—COuH

()  CHiC=CCHy — C=C

(@eagy 15)

B —eends (C 1221 Gencs oes) SHhed@md.

(a) con grEeds O & svedlor BANE e DAGE cwO® QO ety @CooH
OB ©mie o,

(i) () cHy (i) cH, (v  NO, Br., CHy (V)
c'ogH H—-0H  HO——H Clu,_ _G/Br
Br ¥,C0H {1 OH  HO——CH, oo ot \

H H

(@R%n 20)
(b) (i) 5,6-dibromo-2-hexene &eH @ c@PDn B BHPe =B ?

(i) Sored Oz e, AB,C omE dDmens &) =8 oo, (0Bdi@ exisieDe
Sxmn eosdd nce Sob gedoty oFm o)

(lies pBoren gbed grers o &1 §81E oePeSm HOEME easDeim,

(@mey 25)

{c) (D) Butane 8 C;-C; a&fdmed 360% 9050 e oomo aE sen,
Newmann gedecdeosn eef sawhorse Oz @) o,

(i1) PO Ebie o oedom Ond o (Swg exided goe 60®
eOnd D et exsind B0 and mbams g G codPns on GES
0808 (maxima and minima) ge)g coxe G BENEn ol

(@=2y 35)
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(d) Cahn —Ingold — Prelog 580D aongd mlode gEPuPn eosdds sow
erieds oeecinbe ndoid eeicde Same (R exiS) oo Ou0 dse 8@
Bexnew ( E exl Z) Hbenm edsiem.

i, IR H
/¢
HOHQC\ _ J"CI’{zr\IHz HEC:C\ ,COEH
_ .'C—'C\ ,C:C\
N=C  C=N HC=C  CHBr

(emen 20)

04 ©ooo ersed® (a) 8D (e) ewdd Buded 2O BEnor Eo . epes Ows 8
R oDed redsed mwsaed i @xen 140 £ eEndy 1008 @) Gsm o
=208, o8 q0d om=Itn NECD ENgy @ed.

(2) =Bz=ben O1WOD b gy oo (89 y) M =000y ofn @R On awdD
Swsin Ced, o8 dbho tasss B codne V & oo 00 oofad gedon
W &8 O Sowe G .

L e e

oD 0BEO o-erin ot (Dng 5B o-erinnd ewmig) emennm) coerid DO
ORHEs oo ciEseds £ oM OHwdn ome Boadm.

()

(i)
(iii)
(iv)
)

(i)

aEmBRG] S
eRigda@ms ko

200 @8 emecs S
DI15ed oEsr® gy Saiido

Oxge8 cBmdn
(ompen 25)

(b) o= crdeds mendn oPwod erEn auien e el «les omfen) PO
Ebhoen oftn B &7 '

. dq
as=—
() ds="7

(i) 3H=G +2U+2PV+TS
(i) AS>0

: R
(iv) w= nRTIn| —
P

2

(v) dw =~ PodV
(@egy 25)

(©) () ofuodo cmees coenld® B0 e5Bs Db “mle HdmD” gbd cudsis.

me O5mE omden erEG oen NoPo gmoed ofobnk Bomeid
cBosm,

(ill) ODE CEIEEs coerl® DO OSBS “‘gi-emBnsl @-@Enme” (W) gbd

&k,

10
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(iv) H=1{P,T), 2® oguds
1 (oH
=E—-—1| =—| 20 ge=imgng oSt
UGN (aPJT
(25 Marks)

(d) A godDed (cddwrdon 600 K oo 82ex 10 bar ) a® &@ (Cpm = 5RA2)
8@ 100 & cedvadn 1000 K.om S80sx P & B gdboes qegdr ey P @80
S0eemd 8080 G50mB auEobn eBSDEED eumdes EE. :

() ocossed @ e AU.
(i) P & goo
o0 woakm,
(endy 35)

©) COxg) @ H0 () cem oBew oo coocs Osmdde AN BEeORss
-400 kJ mol'ee -250 kI mol’ e®. 300 K 88 £® casdes CsHo(l) 8 o8om
oDEe con OSmEBw -3300 kI mol! ege & Gued® 300 K & €0 ea=ds0g
oD e®IBn crors OsmESn gecimes posis.

(@3¢ 30)
A emded em) B emded B88mor memedm.
A code
(a) oBo {uedn 7 gbd exosim,
) @IS enlect 8dyd @ Han
(ii) WIEOSn cienn @iy aEo
(1) Saeess
(@xey 30)

(b) X o8 gpos gowes oo Y egnrs 068 miec® ein-geds @O
geprediden geesedld o8Sw@e X(s)+3e” > Y(6)+ 22 (aq)ed. e0® 7
©on X 8 glaose 68, & g odons 8n

Y(s}| X(s)

Zs_(aq)’ H"'(aq)(aH+=I) Hz(g)(pH =lbar)(Pt(s)
ewlen e emf goo 1925V &8,
0 vl oded £ gomw ceme BE e@i® gLods EDY gepmedidn BE.6D)

PeEuiedld S0d gesimenn oS,
(@e9%y 10)

11
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(c) 8Ee gosfeds g0B &8ss gom W (ag) @em W eglee 25°C g
Gomdnm LD SO § ondd S oemon odm @& 25°C &
E° w =0.400V e@o & oid gwd, v osaed 8 oud wded E,

wt

2H" (aq)+2e” — H,(g) &m O,(g)+4H"(aq)+4e” — 2H,0
£85m aem emf gooos 88085 -0400V o= 0800V 3.

6 W|W2+(aq) peesediDed Bedo goesedid ofS:® Bnsm.
(1) pow 88D acH Nemst &Bndenn G0 98 Bog o088 mem s,

(i) W egiwed &0)BmPed B8 Ozed ol e?

(iv}) opow &g oan ge cinr SMgand exleBe aide vse gecimmm OS5,
c@an OSMemn Dules o8 cmie SMee SBEEE B eSO,

(engy 60)
B - ctmios
(a) oo gudeds ot gbd exidsi.
6] gemnn gredios goan
(i) ogeS5n =Dgu®o
(i) eO=eEE oo Jedpon cPIPH oSHIEDRmOD :
(@aey 30)
(b) A’ gom e®ig 125 » §O Medicexs onmn ok,
(@nen 10)

(c) CdClL,em® emem oo een ©F B0 dgo odwwennme, (moving boundary
experiment) 25°C & eqd® NaClp®exsm Na*(aq) 8 qudt cDemon
45x10° m*V s egm o wem @8 NaClepmed osamomm® 0.231Sm™
8 goo NaCl gosed mseae 0.02moldm™ Se.

6] goo NaCl poaxn gEs Sens D00 Geos oo Boed gum GOEms oS,

() Na'(aq)® =30me gemo (transport number) @ Na*(aq) 058 Om oefmIEDEO

(conductivity) go¢ =BRsOms cEHon OHLEE SMEES o 08 Beoe &ae,
DED) DHIE, ,

(iii) Na*(ag)qo®» 865 do odmunmOe oo goSn COEDOG gud HIPSOWOG
cuide oHnlr omHnE Gm Bre o BEmImad.

12
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(iv) pon oOoweeds Gex 988 emg@s NaCl pPmed Na'(ag) & oo

gom@ (transport number) GEUHE DOSS.
(60 marks)

06. (A), (B),(C) el mpemai(03) Bent® eemmd{02) 88udr oawmad.

A- eado
(& A+ B+C e > 0@ B B8R ogmeim.
(1) SEn SO0 wliens) gems Dales el e?
(i) A «xB oo P gEens oHy OE8Ced o8 8o omeen
Scosben.
(@xey 12)

d[4]
[A > P] oo B80:8 s8OS _T:k eEe eOn &XoBn gamdosn
£GE. '

() oEm adean [A], cep € giad, gon OPnoOMmes aaE® IO
Dol @b,

(i) e 08 @mOTmn oXtmers g 080 God® e OEDmo
' 2Ok,

(i) Do Bow oee Sl Sow oo oSS,

(@raey 25)

-E
k = AeRT nslesns’ nESnd oBnotin @86 gEndsns cs5oB.

0] oCnognel @ HEM @,
(i) oSmodn ®Be omoed 50 BPo OO o3obo®mo B0
a2 (intercept) & ogpm@ene (gradient) e wades,
(@=%y 13)

B- emom

(2) g8 =@ ©de Bgac mOmEEn (operational) Gbd cusD® wER &7  SwmmO
CRBDO e i@ Brsdm. ‘
(@2 12)
(b) cen@E® 585 aBen oem 00 qEENOH =BHEO Boss.

(@ 10)
(c) 8Ew eOncne, obowkesd agus 668 Oxnedd oo FEEmos H38 )
nEe o8wodie gosis.

(@t3en 10}

13




(d) @iEOss emimws Co™'/Co gremifnds’ oo Fe''/Fe'' mreniDoBs oosBn

E°(Co™/Co) =-0.277V, and E° (Fe’'/Fe") =0.771V

@ cwle oHBEE® Goss.

(i) ecoie oHEHY ocHm geEielld Dndn GLMD OSD. _
(e

C- emmde

(a) (i) So3mwe “Swuty eenEe (unit cell)” o® =ew gbd cxdsim.
(i) o6y exedle @e ( body centered cubic) S20WOIS @mwm Sww eenEnE
coidskn. O0Es &0 JnDd cempntn oD, O O gecinEnn amcje:sg§

(@

(b) (i) Beedsmn “Degd eideE” oo oco gbd cxdsn. |
(i) con ey OBesmms ocm, s QPemd(Ser a8 «Dfs EmD Qa-.ﬁa ‘
£8a0 mbevey «ofn ot afd/ady oo @

Cl,, HCl, SOs, H20O
(c) snw S0 cimttd moskm.
@) I oxn escs O gwd Brox £O0H.

(i) el (C2:Hs0H) 838e0HE Uub (CH3OCH3) 396 080 eBmE 8% s
exo® (boils) Bged. ;

- 508 godd. -

14
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Beninss MBS LEDSMENSEH|PESID
B.Sc alighepran ul Lioreni/Continuing Education Programme — w1 L1b 3
SoEh ufieng - 2009/2010
5 CMU 1220/CME 322(0/CHU 1221/CHE 3221/CHI 3
BrsmusndSlar SIguUeDL g HHHIEURISET ‘

(epetrmy  wemfdBLITEOMRIEET)

dad: 21.06.2010 Gryw: p.u 9.30- 190 12.30

° @eﬂsﬁlsmrrg)ggrrsﬁ Bremih LgHsmends L@masBstens. LG I (MCQ), vedl (st Gy alem)
o 1Ed Lugd Il gnsrar ellengsreissamst GaalGamred smallsiaseLb.

o ums I piums30) uebBsiey mﬂsumésesmsﬁeé MCQ) OQsremietsnz. GLuGdHuiament wisHs
Gewssners aprstiul L Grrb 1 wenlldgiumeot.

. U@ﬁl II sym (06) allenrdbmenends CaTeamiDeiengl. 560 ellelidsEnagd  allsnlwefldsess.
Bringduilemen’ i) QFwssng euwBsliu’s Crrb 2 wemilhalwmeorisst.

o (OFsdedan,d GopraneoBuduiel wuTeuenenr Seol GFunuinn Geists oiHans Hnss  CeuerilGw

smeUSHE)LD.

&g eurw] Lompled (R) = 8.314 J K 'mol™’

.  SnstsGyralar wred (NA) = 6.023 x 10% mol™

% LyGLWieir winled (F) = 96,500 C mol™

%& Wennmmaisslesr tompdled (h) = 6.63x 10 s

E§ gefluflesr Geueslb (C) =30x10"ms™

. LBy mefia gHmiD = 1.602x 107°C
BILID  GUATILDETIL 60 SDI(p&EsLD =10°Pa(Nm™)
S Guiddlar wisd = 1.097 x 10" m™

ugal 130 sigsb)
» @abame elamalbeepiu fessmssora el wlmang Gofley Gewg syl
aflenLgamaiied aflwmer eewremies g “x 7 el LsTemouiihs.
*  allemLweallugng Guemmensull (QueaTdled Sieben) LWETLIGSSIS.

* gameug  ellem eamng Gobult elmlenwd GareingEpliler  syelelaind
H(HHHMOBHIESLILL DT LTS

- Uaeugaamsubpier  spsCansmy 10 Geosdramemeanyb, 11 q@ﬁn,&}g;s&rassmmmm 12
Bl Salrarsansmuh Ceasranheraras? :

1 hmg* ) BNa* (G) 2Ne (49 INe (5O5F




X 00028

2. Qusmedullenr saljsamad Csreiamauie Ug LERNHEaTeUDIIET 615 2 emeniniTang?

() Beosdrear ganfea Heawwrag Dah Snssore Gafuwnmnia, 65 CrysEed
SipaE Caumdms sdh sNHSHHWIS SHIOTaNGHS (PGUITSH.

(2) Amsambs SEm @Uibossels SraTILGD EOSETEE FDNHS] SHRISMES
O e (HésID.

3) v Gausszidar semswh m Sevla il SemHamECIITETIET {eDEIHETILITEIH
=h/mv @eomed  sirLInBIb.

(4) gaa fdsmbss sdialFsssalasb Gusb gaiulas Cussdies FWAMELD.

(3) o6y ol sramiuGd By Sesglraiser @Gy wrgliflume Hreais

sa@AFEFT.GLavisallsr CaTgSulmeands GaEramngmiugleome.

3. apeosmEsaia Ueaeuimd Siam SIWeOLSmaend SH(hEHIs.
(a) Beodsilyea HleneolIenLOLIL] (b) upseurd SIUENTSEDEFHS
(c) suosralsaia aaaidma () s SEmsdaiea)

BuogeTemeuBIUeT slenel SyeuThoan DIHEnEmULIG HM_Gdlemen?

(1) (@ ub (b)upd wrHHrd
2 @ ub (C)upd wrHglybd
(3) @ uwd (@) ud wrsHrd
(4) ®wb (c)upd wrHHb
(5) (©upp (d)wid wrgHyb

4 semGeamanpie o ol L ieserilen Beusdramaiesr  Hrousd  ubhw  JeTeu@md
FDNISHEMENS BHSHIS. :

(a) outalen moseusde g @UIBDEOET HFbLSeme.

(b) =2 u g@@ls Brbusorerd Hund’s Gang efigiuflamsd  groraldsstinBalemal.

© n Jggres ososHFGFT CQLem  aelar, SiFFHgE WDILSSHE  SmamiliuiGid
Blevsdraisaler aevenldeng 2n Eenrsd SILLIELD. '

BN HSSHLOTET  SaD/ S bpicheser.

(1) (@) orgglpd | (2) (b) wrsglyib () (c) wrsgiyd
@) @ we (b) wb wrssmd  (5) (a) ,(b) , (c) sweogd

ehaGeurs Signelfiensid s gUipmelsr allgeauLDTeTE]

(1) Guremmiseiied SrEUITTSS (2) sin 0 afled 1OTSHSATD HEIEUNGHSEGD
(3) cos @ aled wBAND shALBEGD  (4) sin 8. cos 0 alléd 1WTHATD HEEIGSSLD
(5) sin®9 .cos 0 afled WD SHAIHHESD.

- Syeufsear o Leusnaigysien 2 Georslt BGumell ¢peosmIEEaTE D HINTEuIRIBEHETT
Oetreumid et Gamg Osmemieiengs?
(I)Na, K (2F, CI (3)Ca,Mg (4) B, Si (5) Fe, Mn

NO aflenen @5z dmaniy afiense LoD (pabampisass as CaratiDeerng?
() o, ()CO (3N, @ CF (5) CN'

3]
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8. LTGTeuBID cLpsVshan MIGEHET 66 DI_L& elguNBE SEnDWw Bl sHlamag?
(1) SO3 (2) SF,4 (3) PE; (4) BF; (5) BrFs

9. &6ip syiul{Heen PGS DIB6T/ SNLSISEHST 65 Sp° BEULINL £ il WdF
Samieneud mmerHeierd?

(1) SFq (2) BEy (3)COs*  (4)NO5” (3) IF3

10. BCly Geng eugeussled(Fha asamenl i sugeuld 1sab @Bl Sssbsemey
Geumi B Eleima?

(1) POs™ (2) SF (3) SiFs  @NH,®  (5) SO~
11. Ueeumd  CofmeudsensT asgyenlll Umanily S W SWiGHEenLiLemL WISTSES
STanIL(Hb?

(1) HI (2) HCI (3) HF (@)HBr ~ (5)HAt

12, Npubriw Ueieume sbpibsmed S(HSHI5.

(8) N2 @eia peosampn eUibpss  @eosdrar Hameaowenoiy o 15’ 15’ o 287
o 25 7r2py2= 72p,. o2p

(b Ny’ Bes Jemenniy aflens 2.5

(c)N; ez tenemiliy Hemb, Ny Beg enswily HendSHambd aalquigmmElb.

(d) N2 urambs GuweoLmLILg!.

A& mbpSEEneT SiHssraena

(1) (@uwp (b)wbd wrsgd

() (bud (c)wbd wrEAND

3) () wid (d)wid wrggpd

4y (@wb (d)upd wrdHrd

(5) (a), (b). (c) wHHyD

Uareumih Coaneumenst aig Wsand 2 Wihs sTussesdamus Corauibeiens?

(1) LiF (2) BeO (3) MgO (4) CrN (5) CsCl

14 Oeeuphd Geimausens o5 Safdsiill L sTass sedseh (Born — Lande equation)

LGamsenafaumest GupOULL. sTesSsddeeh  @eLwls  Caupuriemls
S Halanmay?
(1) KCl (2) CsCl (3) Lil (4) Nal (5) Csl

Uearedlant efldlig arF Gofemey 2wy LRSI G eugy Buisbeniid GlSmeing (ha@b?

ycscl (2) MgCl, (3) Nal () MgBr.  (5)KCl
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16. TUPAC Quwifiigesr ulg Ueiaymib Gojemeuuisr QU wimg?

oy Gl
CHaCHCH=CHCCH, i
CHj - il

(N 3-ene 2,5,5-trimethylhexane i !
2) 2,5,5-trimethyl-3-hexene i
3 2,2.5-trimethyl-3-hexene :
C)] 2.2, 5-trimethylhexane-2-ene ‘

(5) 2,5,5-trimethylhexane-2-ene

17. TUPAC Guwifiiigest Lig Uestaugptd Cofanenuisr Guuwy wrs?

CHyCH-C=C—C—CH,
CHZCHg

) 2,5-diethyl-2-methyl-3-hexyne
(2) 2,5-diethyl-2-methylhex-3-yne
3) 3,6,6- trimethy!-4-octyne
4) 3,3,6-trimethyl-4-octyne
(5) 2,5-diethyl-5-methyl-3-hexyne

18. IUPAC aigimafen uig Uaeumd GluwifbhsensT eigl LTNemypu iremasmEib?

(a) methanoic acid
(b) pent-4-en-3-o0l
{(¢) propynoic acid
(d) 2-hydroxy-3-pentene

(1 (@, 0, (@ @ @0 S EROYONC)
4) (@,(c) (5) (1), (d) :

19,  Oeeumd Gojmausener mmea Gosfismls FLUGSILE Garalenans sT HBEms?

H cl H Br. CHs B,  CHs
\\' — . H ,):>_—-< >---—< :.-...(
HO C CHj ' CH, H H H

HO cl
K L M N
() L,N 2y KLN (3) L,M,N
4) K,N () KMN
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91
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00023

Weireuph Gayensu P uiemends SinsHiE.

CHs
~_ BT

CME;J,
P

etreugpsuemaupmistt el P ullengs seyb o mahurer &iphealu|ibeantolisntil

Ly giuedss&lemg?
1. 2. 3. '
Moo L7 N [Hes Moo/ oty
Br
Br Br
CHs
CMea
4, Br 5

CHa MesC- N\ Ch?

Frem @eoldw euruelergs cpe) & Sipds Geulind Gareismene| LaiaimD
THHEGHEF FLOEATGHLD?

(1) 3R/2 (2) 5R/2 (3) 3R (4) TR/2 (5) 4R

1000 K uigub, 1000R Pa aenib sipsssdon (@@ R amy wmhsd) 1000 m’
saeenaney  2_ehenlé@b 100 aped@et @l dw  eurwsumeiiang S IpDHHE
snyen/ spossamad (Z) NaEtumDd asbes FemmgLh?

(1) 01 2) 1 3 38 4) 10 (5) 100

orpr  siwsssdst 1000 apedse Heme spibaiud 100 K uilsiwbse 1100 K
wihe GaruGoimiu@h Gurs ghLE! ahsel)/CaliiaeTeaysnn wimpw, AHwrg?
(Al @zl Cpm » Com wenpGw 30, 20 JK mol™ syeib).

(1Y 20,000 kJ (2) 25,000 kJ (3) 30,000 kJ
(5) sy’ syaysEhLe SioTaldasing EUIers.

(4) 35,000k

B eusfibemieo Spssddea € Buw Qsrdvame 373 K ufed 100 apsvser
Brmelwnens @OssiuGasdma. Bww Csrdbameoulsd Hye Bilar apef speluTssd
Ceuliueysitenans 40 kI mol” sy@ib. @pHubsammsaisn &b Biag eERGL CuTH
Henatene] apph 30 x 10° m® mol”! . myrel S pLHMBLOLWS  erareyld
SBaLa  dre  Biar  apefs  coeae ommen t  geiuld  SaraemeL e
FUIGensled Lnssailbosssad aaab S(HHIS.
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25.

26.

oo

28.

00028

@OmEm a1 GEm_juren  swrdms Faduist wimmd AG, Sieiemeneurs  Lleiemlb
GIHMHEGHT LTS ?
(1) 107kJ @ 10°kJ (3)10% kJ

(4) 1kd (5) 10°kJ

{1 TV*! = constant
. v,
@i W= nRT ln[—‘J
\4

i) AS=nC, In| 2 |+ nrin| 2
nle| 7 .

(ivy AU=w

Benhamebes, Careliebenrs (penmuisd mMlemen A(P(, Vi, T)) Welmha wleneo B(Pa, Vi, Ta)
Wihesren  LoTHBSSBEL LGEem Beo A amyGanaimig Goeeien eF  Fo@Ln
UlrBuiralsalii_sorib?

(1) (), (i), (iii)
(3) (@, (iv)

(2) (i1), (iid), (iv) (3) (. (iid), (iv) (4 (0, (i), (iv)

Feieuipe @RWhsensT os Faeosid afifleuren Geulualussaliucd EUsHL ST
&ML (Hdlamg?
(1) CV.,m 3 CV (2) Cp,m [ H:

HiTéSELOTe %—L k[A][B]?,

3P T HaG.G ()T, G

eanib efs eflgenwl Weumpuorsanmsd k uiangs
SIS EB6TT.

(1) mol! dm’ s

(2) mol*?dm?s’
(4) mol**dm™s’

(3) mol* dm? s’
(3) mol? dm® s

(PpSeuTD auflengds g;rres&,@mrremgﬂﬁmg;] SIEDTUTPRS  BTEOHIMETEN SHEUADH sUlgsUsH
(853rr5msuu.1rramg;1,

0.693
1) —=
() k

1 a
2} — 3 — 4) —— 5)k. In2
()ak ()2k ()lnk (5)k.In
A — efilemeneymeT, sremug;l @ (wembd aflemsd STEEOTGL. BSHHTHEHHMETET mfg,
wifed = 2.0 x 10% min' syEb. A Waim sbus  Godlsy  0.50 mol dm?
BDGETHSHHOE SienTEUTIDeYd HTE0D  &FITaUIETEITES,
(1} 35 min 2)1s (3) 70 min (4} 15 min  (5) 50 min
omabesl LIl 1Neeumbl FBo SwDDISsETseT s1m)/ feneu
9_eWTenLOLLITEIIE) 2 AT 6nLDWLITETena1 ?

(@) sresGurapda oiesme omdbd oEsfdsams.
(b) DMBBIITENG HTHEHHN URGEEHUIUSEMmM0.
(c) oIS STHELTEa gyl sbgsnwd @Genmaa sl




(1
2
(3)
(4)
&)

®
(i)

(iii)

@
(i)

(d) ()

(i)

00028

@ wi (b) wid wIBHD
(b wid (€) wib gy
(©) wib (2) upb WTHATD
(a), (b), (c) FaaEID
(a) wrEmD
ugg I (70 efmbd)

1.(a) msroa @mwrrsmauujlaﬁ- uroj Qsriflsd 434 nm @b arewlupild Gs1l n el
gUihneledmha m s Gunl gUbnelEsTar STammens GUlSHEE.
(B Guidaia Lomied = 1.097 x 10’ m™)

n Heng GumicTend wrgH?

1
E-BLyadle FwaUTH 7 =R|:-1-:,-— 1,} Bemen’]l Lweaufghs m Gengm
. n

-

QupITETgenHs HellsHs

B Gamflar asmeouiens Sme Banhmeps Smilughg n,m eeLanensr
QuminrenEiEet wngruimes Ceouemidid aer argumiadaniy?
(30 Ueirelleseir)

(b) Libmsd @etflenen [ ereleuTml uENTLICILILTT?
Gumfler g@UImmeledEha esisutn @Ubmsd CrmuBSema?

(10 vefieMsein)

(c) Ueireumeuemeuismp ei(D&E. |

Cr" sweflen GevsEre HamauenioliL]
Cr samiefans 3d  guUbpedmsien Gesdrsi geenn aiufldss CopeneuLimen
FHhHF CFT O emissl.

(30 yemreriieseir)

(pHEUTD  SUaESE) Fede@s Foamer  soguloman  eumnyplaeouiavisier
GuTBpTAwLD SiEapelfE ephsliu.  WUNE  Bewh  almss sl
FIDGILITE  GEienD  6T{LDEISE-

1.00 gped eumwfenso Cl sygnissepde 1.00 apsd Seosdiraisar GaybsliLbid
Gural Qaeflel_iuG  FeFuledumha  adsesar  Li DIEIDISSH6TT
SenTSEILIL e0rh? ,

Li @ (pmeorb swemdsi séd 5.2 x 10 ™ Jmol
Cl gmgm Beogdyer BriLb - 349 kJ mol™
(30 ysieaeir)

2 (a) Lil g1 o_pansapdberer Guija - Gouj FEEIHMS amIbs SBMES ST0HE
Fohdanuis Speumd sreysenen (kI mol™) LWEILREHE S,

BelAwsHar ouumTHSH Fhd 520
) Beigflusdlar LaRSOISH FoHa 134.7
L @engl usRswTenh FHE 74.2
auMuplensy opleallalr sl LBUflenss gog 152.5
Sjuealler BeosHSTar HIrlLLD - 295
Lil gei1 Camatimsh QeuliLib - 271

(20 UsiTeifleseiT)
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(b) SFi, PCl; eveiiusupniimanen gurufdlesn Usiemd U LenOLIL|SEMET QUEDIHE! DIHEIL 6T
Sl SLE GHEHMOENGDDHT 61601 eTHITeY Tn Db,
(10 emeamslr)

(c) =eolys Qameraswlemar) uwe@Bsd, CHs, SFy  aaneaumpiiar eugsumssemen sglje
Enls.

(20 usheesei)
(d) (i) Ozelleir clpevdanbm @UbDen Fba sUMILLSMS MIMYH.
() O alwm o mfssamo, mariy Bemb, &Mhs @ued aameambems O,
ST FUTS  eNensE.
(iii) Grei® S Uibmedser GLHEOLIEGHS 2 (FaUTEGD APNESRDBD  PUIHDSmET
EUBN]T 5.
(30 yeieMaein)

(e) COs - S ufleys SLLMDLILSEHMETLLD, SSBL6T Uflad SeolilHaamemib
EUGDI] .
(10 yeiteMeeir)

- (O Lil, KCl ergpib @\pemin(h) Cojemeumsigne s Biled @Genmbhs SenjSmamsr o enlwgsl?
2 105 elenLulener allsnds.
(10 Lsireese)

3. ugd A siEoag ugd Bulfe eailolwelds.

ugs A- CHU 1220 s wuignd ionemmeufsei @ enen aflenl wefldb@omm

Sifte S ILG ST E6T.

(a) Cahn — Ingold ~ Prelog efd@elar Lg ol Bisefllar  (pHaenD  auflenFanuis
sl Geugier, Ueaeumb Cojenauseailans @rlen.il aemiuseiar 2. (HeusnolienUd
(E obeoz Z eren)  dhifomeildses.

ii. H

i
HOH,G  CHpNH, H,C=C  CO,H
C=C c=C
./ N / \
N=C  C=N HC=C  CHyBr

(10 ysneeseir)

U bmefie Ca.. Cy Gememtnlesr 360° sphdlulenmmsd o (Heumib
GIpmEbeuiisensT  euenys, (Biujoveiles smlumbisaT Sevsos ConBameniedm
EUENTLIL_MBISEmeNL DWSTUHISEIS).

Cuim spuuL swhAsETer  OWSHFFHHGE adpTe Blpdlds
Camemilb  6leDIlb  eueMTUL SHeng  ueJ&. Fhg o uel, FodldH  HMbey
aaiLeubenm  GuTmSHSLoTa  SPHEALKmeUREEILET  Gildss sn_bs. (FH
ausnenuilenen ess GHaphs 2 mSeniw  SPonduimeussedphas  Sisbeug)
et anigil 2_mSiumiw SpBEumuSSeEhE CETLRGS).

(35 yefefmelr)
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(c) Uaieumd srssmseled Caymmeausar P, Q, R, S asiusubiies sl Leaniysasamens S(hs.

p NBS @ HOCI Q KOH R

1. Oq
2.Zn1H,0

S

(20 yeieMaeiT)
(d) Gumpilupenpenwd SbhE eeuHD STds S mfﬂsmmﬁuasm 2 (meunalu allgdms
(Lmbuensy) elleTdws.

CHa H* ,CH3 CHa
CH30H20HCH20H “heat CH3CH=C_ + CH30HQC CH»
CHj4
major product minor product

Uosten  allensey Fimisenaisonan allsnamey
(20 ysitelseir)

(e) Cxmanunean GBargemen QUIEmLH6T, HUbSmaEmars Sha Uaeumd  wrpihsemer
sTeleutmy HLTSHEET) eend SMl{His.

(i)  CH,C=CH CH3C=C—CO,H
~ HiC,  CHj;
() CHaC=CCHy ——» C=C

H H

(15 yeiredaein)

ugsl B - CHU 1221 e vuisnd wreweuiss S)oHeman  olleni e
SifemISB LGS Se.

(a) smrewnfiselt Hbgl, Waeumd Caeneuse enBWETENLOWENL LLIGHEULT SIGLEISI
@BLGTEND SIDHEDEILIT 6Taldh SnIsb.

® # cHy () cH; (M  NO, B, CH;y ™
{1 H—-oH  HO—H | Clo, /"
Br %,COH  p——0H  HO——CH, ,C=C=C
H I cl H
H CO,H Br
(20 yeierileeiT)

®) () 5 6 SoUGIGwLr 2- Qasfesr BNEGE FTHEWIDTOT FRD FDLEGELEISET
AT En6 7 '

-9
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() oeubdesr slmelibamst aumhal A,B,C ....a66 GHlbbs. it
SINILE GEEIHEmen MBDE MOLRIEEMNRT 2. (GOl SEmes SI_L L
LWL I,

(i) oo e Gsmg afErbss, @k G FISEHD FDLIGINLIRSMETS
&L (.

(25 \jeierTiepei)

© ) uybBmefer Ca- C; Jeveminienr 360° appfullamed o @Gamgt
FHAUL G bEmeT  eUETH. (BUoTails emlUBIST Si6060F
BunBsmeriels euenULBIGMETL LWISTLH\GSEIS).

(i) CGoB spiuls sphddcsrer DWHSEFFSHBEG DT Bwupds  Comewid
agoild  eUENILL GG aeps. FHEl 2 wiey, sédd S| asiUMbeD
GLTHSSTE  HHALGHULEEILE GHSHS ST.HH(EsH suanenWlenan 105HE
Gomphs 2 pFumLw  SphAuGuSSHNGEE  olbeg s Sgw
o_mFuemLiw SPBALGSSaIGHS CETLBIGES).

(35 sieiasin)

(d) Cahn — Ingold — Prelog elfsefial L Sl Likisemen (pHetenD  euflenaeniLids
ST HeUBIL6HT enSMmel MDWIRISETTl6H o (meuenwlamb (R oebeom S ean) oibhEL el
BuleoLt) Wenamndsefer o meuenwlmuuid (E oisbeog 7 aqon)  dhioneiidha.

i ii il 1r
U CO,H M NEC\ ,COZH (i CHyBr
— 2
OHC) u_ £=C, HE-Q, , CHOCH;
O . 5-CO,H
H

(20 yenerflsei)

(@) - () aumps@orer Uaneh 660 LGHSMmTLLD B (pwipddseond.  gruilanib
g@absiu’ . 140 yeielsepsg 100 yeieMcementt  Qupnd  1oTeveUfEENEES Bl
ellemmeydeBirast (LPIPLI LeTemaEnd aulpRISLILELD. JENETLGUTHEHSE ISTFILILIG.  LisTsilenel
SULDAISLILIHILD.

(8) Seordw eunyQeaursiniar b cweobsamsst (Y apsd) M ergud saeueTame

o sen_GGHGDE. QY cprhamm el Heley C, apmemLw Basaijis
apeod V oi8aGaiemen o1 Babsse Gausb W, sty wided G.

GuwBeo ULl Benen oo GUUIB@EemeTy  LwaLGHE (Cop  ebHS GULELD
siee0) Uaaumaaaumibers saiss GCommeusamen s(QHio.

(1) spustsCrmaler el
(i) Gurebmerblores LomTled
(iii) eumefenmed 2 _EhBoiUGD SKpHeD
(iv) eumueilesr &7 epevdsanbmiHolemie
(v) eamyeier GeuiLBbena.
(25 yelreTilmsit)

10
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() Iseumhd Qautuelusseiwede Ly GUBILLSSQW FOSILTGSET b B BT EE 611161
Bp sp@Lea ab wrdifiwre CETEHaE yGurdlésLliL .

dq

T

(i) 3H=G +2U+2PV+TS
(i) AS>0

(iv)w= nRT ln[i]
F,

(vi) dw =- PdV

(i) aS=—=

(25 yefariiaair)

€ @ Eie  augeus  Gamemeusnll  LweLGHS  eumubeumsie “Qeutiug
GsmsiTameney”  EUEDTWIDIGS.

(ii) Qeitind Gamsienenayts Gameiens el wrdflwrer CHTGHEHES
rGuimdldsasiupid aatsh &I,

(i) =iz augas GarmeawnUl LLELRSE U - CHTDFET GMIESME
() GUENIILIDIGE.

(iv) H=f(P,T), aed &mps dameummd GHMfmu’t QLDIS.
- _L[in}
b ==c\ar ),

(d) 10 bar sywsssdand 600K Ganifmeuiaibd eoldw eumubameisar

(Com = 5R/2) 100 epsbmet (Reneo A) wrmir Geuefiwpasd P ulpe agfme o
Menew B eol oEnLud  euemy  HEHLD  HH6DD, Gayedsheor  psnmuilsd
SpssLLGREDE. Cerediuiar Gug QeuiuBmes 1000K.

(25 Usirefmeir)

LeaumeUmTsHienDns Heloes.

(1) o eef @F &8 wrmmb, AU
(ii) P ulerz GQupnomeib

(35 Leiraflasein)
(e) CO, (surr) ., Ho0 (Byen) eiiveumnien Buin epe) Caraimed GeulILesTEHamDEST
(k] mol ) (penmBus - 400, - 250 SySWD. g;‘lua.l Queirdmia UL  pedisd HEem
Geuliueysienemn 300 K ulsd -3300 kJ mol” eieng srouc Geirena. 300 K uled gyeu
Queirdefian sl GaTamed QaliesTenemnpenl Hanllbe

(30 Leiteieseir)

11
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5. ued A srwg ugd Bune ellenL_wiedss.
ugdH A —CMU 1220 vulend oTemauTEst GEamen allent weflsEoTDl SMamSSILGEST.

(a)  Usitaubaieiebens AEDTLIMISS
(i} @eoauTamils SHeoGLOTETHET Hsiafudbesalend
(i) seveuTewRld Seubioreiflell TSl (LPEmeDtaY

(it) BIELIIgHEHe0

(30 Lyeiterieair)
®) @ GiGs SEUD HHapD 2t X, o Geonsid Y ulemreonen 2 Geores — Senuib
soamp 21y Beeumuien  WBeeuns —STEs X(s)+38'—>Y(s)+Z3'(aq) &T6m
supaULeD.  EYEIE 737 aaus X Eapeien  Oefemes @b g ©idHs
BHubsmensaier S LaiabD sevasnyULsdnsrar 10.G.60 1.925V aysw-

Pt(s)

Hy(@)(p,, =1bar

H*(aq) (a]_[+ = 1)

X(s) |22@a)|

Y{(s)

B8 mubsmenia S GuopamprulL 2 Gaorsd - s  HEaubn @

Blareuribasmen Waaum] SWHSHMBI QUDIES.
(10 usiterilaeir)

(c) o _mwmer G5 sugieueTe W2*(aq) Swenem BLHHE0 0 (HaTSEBD o_BeumssLoNaTg
25°C  uied Huibemsd ammpen QUETDERTLGUHSIL 6 GimLjumLjeiien g Bilel STREuied

emeubSUILIL (TSI E(\JW2 N ‘w =0.400 V aemeyld, SiS@i-6i BiHermSiigusier
iubseenaeian &iD

2H"(aq) +2e” = Hy(g) -

0,(g)+4H" (aq)+4e” - 2H,0

SIEDID  SHTEHEBHISBEHEBETE 0.6 eflemase pampiL —0.400V , 0.800 V aawmayb

ST HTETIE.

() W|W¥(aq) Weisurulsd [E)EU)L.@LI@Jﬁ) \Detaunlish SiTSoHHMmen E(DSIb.

(i) Gumesaplin’ L Heeumis sréshBharer Creigaler FIDGHTLMLENL. 618
DI aeTTen FHE0 SanfLIAGEMETLD  SIENLWITETE  SIT6H1E.

(i) =2 Gasb W el o miBhSeienuie Feame0 WITE?

(iv) GumamiulL Brssimasied o_Georawrensl SHIIgSHHeNsE@ LGN
Slsoemeowir alal G,

o Geomsib SIELLIGSSesEL LG GBI HH0 HaG STEBEMS (DSHIE.
(60 Ljsiterilsetn)

12




e

00X | 00028

uGs B
(a) Ueieumenarsuiients euenylLmihs.
: () owe Qe ghp e
y (i) S BEEGD SaEwL. |
(iii) @epseiaysien @f owe enpeler (W] L HHIBDET

(30 yeiraflaseair)

(b) 125 apsomeit Al suieiseie Baren QLTSS GHDSMSS SENbHS..
\ (10 Lsierflesatr)
(c) Gsm_@b saysans CACl, Gevetl LweLHiGS  DrameuCaTheuaTad E 5 A o0 [

BEGID  eedemenl  UfGsTHemnenueibha! 25°C  uisdb  smu  NaCl Eeit

rasmreaiqsion Na’(aq) Berg Sl bahh S0 45x10° m*V's™ aen

sPwiLg. NaCl Ses sopsis  s.Ssdna 0.231Sm™  @emeyb NaCl

@mg Gefley 0.02moldm™ aerapd sSremiLlLE.

§)] Gumesmiu’ L NaCl amyFelanmns  Lismeans SLGHD FEe0  DILGEIEETWD

. eIpEIs.

Gy Na*(aq) owelar Guuisd eeafenip@b, Na'(aq) e STyaOLDTET
slHsBHnmeeEd SoLuleorar  Ggmjihsrar  sis aulgeuSHEISHTL Femu
61108 Sigleeial FH60 SHEMMLIEIHENETLID  SIEDLALITETRI  EHITEmI 5.

(i) Na*(aq) siwele STjeoIoTe SLSHHDVEGEGHD DDLU L6 HEB(HLD
seiennd@h Golulora smils algeag GBHTJmu s S| BHgIeTTeT  FHeV
SHEEIEEMETILLD SIENI_ILITER  EHITEHS.

(v) Gl  SpOulL  DTERTEUENTED  (BLTSHSULIL uflGargenenulsd  NaCl
) sayFalesien Na'(aq) Swwensefer QUWIFES  aremienemis  HeRilHS.
(60 uefterilEeir)

6. usH A, LEH B, u@@Cﬁsﬁummgﬂsﬁl@@@ goemag B UGDHHEhHE alenwiel s,
| ussh A

() A+ B+C ——> allemaoy®sl elapid ApeSsmbDIs STHHHDN6D SHHEIS-

(i) ApISENDIS STHED FELSEM0 WTS alleniigalediy ?

(i) Auler wenmud efgb e uSD sTjuTs GoausTET HTbsSBIHETE
Gurglarter aind CoTenalmil 6(DEHIS.

(12 ysitelaeir)
d(4] _

@ eids srdsb A —~-> P] - —-——== aamib amsul @ ofp eldemuw

(b)
dt

Usiiubpiaugte ompwinGasngl.

() [Al, &y Genle) eewd SFULLHETeNSHI.
Gogyieiten  FaLMN el GerasuilG angagmsl LD,

13




00
(i) Aules Osfle simer Gumiemengged gmgmrré]u.lrresas GO aDEGD
o (B.r_r,gg,smg;,as suu‘?las&
(i) ofs LMiedEsrar SI gjsvemal GClumie. 25 qsﬁsm

t.

© ZE
© " k = AeRTasiug syflaluda oiIpE@H@ sulgeuomEGLb.
6] @everer GUIWIREeNeT SERI_WUTSTE HTEMIE. _
() Bower CriGan @ ayagahe wiHn Lgsfnmeand o Gdsieme
SIENL_LLITETBI  &ITaiieb. _,
(13 et
-

(8) ouenser, amisais CemiBumn G aemrelledseond wrg?
@elCaumaMiB@Id Gredfi(h S SRS 8yhHb.
(12y
(b) BwimBeiu sFmNsadasSe (glacial acetic acid.) Fent gD
SRS HHBIBETEN FOMLITGDL  61(DHIS. :
(10y
(c) ouflew om s5860 UromisCamm guujsm&mﬁsmrrm @I_EFGGD[DQ}I S|LIstTEs6riledT
PLAGUBNSHNETE FOULGSSW STRSCHDOIE FWHILT ML SIS,

(10 yen
(d) seamemiis @eviorang Co’'/Co aaib oiBamm enLub Fe'*/Fe** a@Gom epLuwb
GlsTemHeTens.
E’Co™/Co) =-0277V, and E° (Fe*/Fe®") =0.771V

() FOHETEEHMS T(DSIS.
(i) @evdgls Weaeunll SHPSBHMBHE HeNHE.

ugal C

(@) (i) uveldig pamiar oGS H60D aaTUHMET EUETLLIMISS.
(i) body centered cubic ueBdE oGS SE0SmE BUENHEI .g;asasn
Sliaimarilest  senienildenaent) G,

(20_
(b) (@ (_lpanas@mrrsmgﬁlsm letT GTHTHSHEEND TEID LSHDS UHIUITIHS.
(i) Uelreumtd  g@eublauns @m&ﬁlm}mﬂm@w Ulenemiti]  (Lpenemmauehas daseir ﬂ
(ggmeug G BILlg  SFeIGHE @@@mmuéﬁ

QBTN HEELD AP T LB TDIEmeT SIEDLIITER ST,

Cl,, HCI, 8O3, H20
(c) \Jeeumsusmeumens alendgs.
() Lo gebmoorngd oG5 Cueen Br g @Hysuwmgb.

(i) exBeanred (C,H;0H) Bn oz Faflab  (CH;OCH;) unjds
Geutiupleneouisd  Oargisdlama.
(1

(Lgliufleno GuIbmE!)

14



