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B.Sc Degree / Continuing Education Programme- Level 3
Final Examination -2011/2012
CMU1220 / CME 3220/CHU1221/CHE3221- Basic Principles of Chemistry
(3 hours) |

22 " November 2012 9.30 a.m - 12.30 p.m

» This question paper consists of two sections.

Section I- 30 Multiple Choice Questions (Recommended time is 1 hour).

Section II — six (6) Essay type Questions (Recommended time is 2 hours).

Answer all questions. ‘

Submit the answer scripts for each section separately.

The use of a non-programmable electronic calculator is permitted.

You are NOT allowed to keep Mobile phones with you during the examination. Switch off and
leave them in a safe place.

8314 ] K 'mol ~!

Gas constant(R)

Avogadro constant = 6.023 x 10% mol =

Faraday constant (F) 96,500 C mo!l !

6.63x10 s

Plancks constant (h)

3.0x10%ms™

Velocity of light (c)
Standard Atmospheric pressure = 10° Pa (N m™)
Mass of an electron =9.1x 107" kg

Rydberg constant =1.097x10 " m"!
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Section I- Multiple Choice Questions

o Choose the most correct answer to each of the questions and mark this answer with an “X” on
the answer sheet.

¢ Use a PEN( not a pencil) to mark your answers.

» Any question with more than one answer marked will not be counted for grading.

1. The electronic configuration of the 2+ ion of the element whose atomic number is 26 is:

(1). 1% 25* 2p® 3s? 3p° 457 3d *
(2) 1s* 25* 2p° 35? 3p® 3d € 452
(3) 1s* 257 2p° 35? 3p®4s"3d
(4) 1s” 25* 2p° 3s% 3p® 4s% 3d * 4p?
(5) none of the above
2. The choice in which the species are listed in order of increasing radius is,

(1) Na*, Mg **, Al ** @ CI5,8*™P" (HALKYCl™
(4) CI, Ar, K* (5) X', Na*, Li¥

3. In an isolated hydrogen atom, 2p, orbital has the same principle quantum number, n as which of
the following orbitals?

(a) 2s (b) 2p.  (c) 3px

The correct answer is
1) a 2) b @3)e ()aand b (S)bandc

4. . Which of the following is related to the Balmer series in the H atomic spectrum?

1 1 11 . 1 1
() AE = R[?—B—z] (2) AE = R{F—E—f} (3) AE = R|:§?—4_2]
1 1 1 1
4) AE = R|—=—-— SYAE = R| ———
S L ]
5. The oxidation state of chromium in (NH3),Cr:05 is,
(n +7- 2) +6 (3) +5 (4 + 4 (5) +3



00740

6. Consider the following statements.

_ (51) The color of [Co(H,0)¢] ** is best attributed to electronic transitions between the metal's d
orbitals.

B B2y re ™ cosg isawave function of s orbital.

(c) Emission spectra supports the suggestion that electrons have wave properties.

The correct statement from above is/are

(I)a only () b only (3)c only (4)aandb (S)bandc

7. What is the bond order of NO?

(D1 (2) 1.5 (3)2 {4)2.5 (5)3
8. Which of the molecules obey the octet rule? |
(a) CO; (b) PCl; ) (c) XeF, (d) PCl;s
The correct answer is
(1) (a) and (b) only (2} (b) and (c) only (3) (c) and (d) only
(4) (a) and {d} only (5) (a), (b) and (c) only

9. In which of the following molecules does the central atom have sp” hybridization?
-(1) BeClz (2) PCl5 (3) BCl; (4) ICl; (5) NH3
10. Which of the following species has trigonal bipyramidal geometry?
(1) SF, (2) PCl (3) BF4~ 4) ICl;s | S)YPCls
11. Consider the following statements regarding O,

(a) The molecular orbital electron configuration of O; is

e~ 2 3 2 2 2 _ 24 I l
Gis” 0y, O *0y, O Tapd =Tapy " Myp = 7y,
+ .
(b) The bond order of Oy is 2.5

(c) The bond length of O5" is longer than O,.
(d) O, is diamagnetic.

The correct answer is

(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

3
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12. Which of the following molecules/ions will be paramagnetic with 1 unpaired electron?
(a) 07" (b) O (€} Or" (d) 0%~
The correct answer is

(1) (&) and (b) only {2) (b) and (c) only : (3) (c) and (d) only
(4)(a) and (d) only . (5) (a), (b) and {c) only '

13. Identify the change that follows when O; changes to O; .

(1) Bond order increases, bond length decreases
(2) Bond order decreases, bond length decreases
(3) Bond order decreases, bond length increases
(4) Bond order increases, bond length increases
(5) Bond order decreases, but bond length does not change

14. Consider the compound below.

NV

The TUPAC name for the compound is,

(1) 6-ethyl-3,4-dimethylheptane
(2) 2-ethyl-4,5-dimethylheptane
" (3) 3,4,6-trimethyloctane
(4) 3.5,6-trimethyloctane
(5) 2-(1-methylpropyl)-4-methylhexane

1S. Consider the statemen& below.

(a) The larger the value of K, for an acid, the smaller the value of its pK,.
(b) The stronger an acid, the weaker its conjugate base,
(c) The % dissociation of a weak acid increase with increasing dilution of the acid solution.

The correct statement/s from above is/are
(I) aonly (2) bonly - (3) aandbonly (4)aandc only (5)allabandc

16. The solid alkane CH3(CH,)1sCHj is expected to exhibit the greatest solubility in which of the
following solvents?

()CCly,  (CH;0H (3)H,0 (4)CHy3NH,  (5) HOCH.CH,OH
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17. Which conformation of trans-1-ethyl-3-methylcyclohexane would be present in
~ greatest amount at equilibrium?
" (1) The conformation with the methyl group equatorial and the ethyl group axial,
(2) The conformation with the methy! group axial and the ethyl group equatorlal
(3) The conformation with both groups axial.
(4) The conformation with both groups equatorial.
(3) The twist boat conformation of the compound.

18. Consider the following stereoisomer of 2-bromg-3-chlorobutane.

CHs
H—TBr
H——Ci

CH,

Which one of the following represents the above?

(3) Br Ha CHa
IFY )\%i Cl Wl
Ha H——Br

H

CHg

19. Which of the following Newman projection is the most stable?

HaC H CHa
Ha :¢[ CH, H CHy  H_IL _CH,
c HyC H CHy H H o
H

H
I II I v \Y
() 1 () 1 3 1L @ 1V (5) v

20. Which of the following compounds show- geometrical isomerism? -
H _H _pr _H Br,  CHs
B : :CH3 : CHa Hiw CHa H H
8
K L oM N

() K, LandN (2} IL,MandN (3) K, MandN

(4) KandM (55 MandN
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21. Dissolving solid ammonium chloride (NH,CI) in water lowers the temperature of the system. For this
dissolving process,

(1) AH is negative and AS is negative
(2) AH s positive and AS is positive

(3) AH is negative and AS is positive
(4).AH is positive and AS is negative

(5) AH is positive and AS is zero

22. The latent heat of fusion of ice is 333.5 Jg . The entropy change for the water when freezing
5.0 gof water at 0°C and 1 atm pressure is,

(1 +61JK' (@ 12JK' @)y 0 (@ -12 IK! ) -6.11K"

. 2
23. The van der Waal equation of state is given by {P + [f;f ]](V —nb)=nRT

Which of the following gases has the largest value of b in the Vander Waal equation?

(1) CH, (2) CCly (3) HCI 4). HO0 (3} Nz

24. Consider the statements below.

(a) molar heat capacity, heat capacity and density are all extensive properties.
(b} There is no work done during free expansion.
(c) aunivariant phase transformation is an isothermal, isobaric and reversible.

The correct statement/s is /are

(1) aonly (2) bonly (3) aandbonly (4)bandc only (5)alla,bandc

25. The following standard enthalpies of formation, A Hyg, are given at 300 K.
CaHy(g)=350kImol™! ;  CyHg(g)= - 100 kJ mol "
The enthalpy of hydrogenation of 0.50 mols of ethyléne according to the equation
CaHa(g) +Ha (g) —> CalHg(g) is

(D25x 1071 (2)-75x10°5 (3) 75x10°] (4) —75x10°7 (5) —25x10° 1
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26, Consider the reaction A+B — C+D

This reaction is always spontaneous when AH is and AS is .
H+H+ @.- - B E) R .-, + (5)0and 0
27. If the rate of a reaction followed the rate law, Ei~££—]= k[A][BT, the SI unit of k would be,
(1) mol2dmés-! (2) mol?dm?s"! (3) mol 2m ¥ min’!
(4) mol 2 m® 5! (5) mol m3s™!

28. A — P is a first order reaction. Rate constant for the above reaction = 5.0 x 10?5 and the
initial concentration of A = 0.40 mol dm>, The half — life of this reaction is about

(1) 35 min (2) 50 min (3) 1386 min (4).83 min (5) 23 min

29. Consider the following statements.

(a) A catalyst decreases the activation energy of a reaction.

(b) The half life of a reaction is independent of the initial concentration.

(c) The over-all order of a reaction may be equal to the sum of the stoichiometric
coefficients of the balanced equation of the reaction..

The correct statement/s is/are

(1) (a) and (b) only (2) (b) and (c) only (3) (c) and (a) only
(4) all of (a), (b) and (c} (5) (a) only

30. According to Arhennius equation,

(a) Rate constant is inversely proportional to Temperature. |

(b) A plot of In k(rate constant) vs 7;—; (T= temperature) is linear.

(c) Decrease in activation energy of a reaction increases the rate of the reaction.

Of these statements, _

(1) only (a) and (b) is correct  {2) only (b) and (c) is correct  (3) only (c) and (&) is correct

(4) all of (a), (b) and (c) are correct (5) none of (a), (b) and (c) is correct

7
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Section IT

Answer all six questions

1(a) Green plants utilize sunlight to convert CO, and H;O to glucose (CsH206) and Oa. Light with
wavelength near 600 nm in sunlight is used for the process and energy consumed is about
2.88x 10° kJ mol .

(1). Calculate the energy required for the formation of one molecule of glucose.
(ii). What is the energy of a 600 nm photon?

(iii). What is the minimum number of 600 nm photons required to make one molecule of
glucose?

(iv).If all of the photosynthesis on earth in a year stores 3.4 x 10'® kJ of solar energy, use
energy for the photosynthetic reaction to calculate the number of moles of CQ, removed
from the atmosphere by photosynthesis each year.

(v). Determine the mass of carbon that is fixed annually by photosynthesis.

(50 marks)

(b)(i} A line is detected in the hydrogen spectrum at 180 nm. Is this [ine in the Balmer series?
Explain your answer with a suitable calculation. '

(ii) State the Heisenberg uncertainty principle. Can orbits and orbitals exist under this
principle? Explain.

(iii) Write down the quantum numbers for the three 3p electrons in phosphorous (Z=15).

(30 marks)

(c) Explain why

(i) The electron affinity of O is — 142 kJ mol™ whereas the electron affinity for O™ is
+ 780 kimol™

(ii) A relatively small increase in ionization energies is observed going from Sc to Zn when
compared to the increase across the representative elements in this period.

(20 marks)
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2. (a)(i) Draw the Born Haber cycle for the formation of LiF(s).

(i) Which one of the f\vo compounds, CaCl; and Cdl;, is less soluble in water? Give reasons
for your answer.

(20 marks)

(b)(i) Draw the Lewis dot structures for SF,and SFg and predict whether they obey the octet
rule.

(if) Using the concept of hybridization, predict the geometry of CH, and PCls.
(iii) Draw the resonance structures and the resonance hybrid for CO52~.
(40 marks) -
- (e)(i) Draw the molecular orbital energy diagram of Oa.

(ii) Explain the stability and bond length of O3 with respect to O;". Comment on the
magnetic properties of O and O5".

(iii) Draw the molecular orbitals formed by the overlap of two p, orbitals. (z- axis is the
inter- nuclear axis).

(40 marks)

3. Answer any five (05) parts from (a} - (h). Only the first five parts will be marked if more than
five parts are answered.

(a) Consider the E; elimination of 2-bromobutane.

Br NaOEt / EtOH
CH3CH,CHCH3 :

CH3CH=CHCH,
55°C

Show how E; elimination takes place, using saw horse diagrams of the two conformations of
2-bromobutane.

(20 marks)

(b) Draw chair conformations of the following compound. Giving reasons state which is more

stable.
Iy
'Bu

(20 marks)
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| {¢) Write the major products A - D of the following reactions.

1.0y
R = e : A+ B
H CH, 2. Hy0/Zn
ii.  CH3CH=CHCH; 1.80% H,80,
o 2. Hy0/A
iil.  CHaCHyCH=CH, NBS D
(20 marks)
(d) Explain why trans addition takes place in the following reaction.
Br
H H =
\C:C.r Bl'z H“J/C_C\/H -
4 L) . .
H H H Br (20 marks)

(e) Determine the E-Z configurations of the double bonds of the following compounds showing
the priority order of the groups according to Cahn-Ingold-Prelog rules.

i HpNH,C_~ CHBr il. HOOCH,C ~ C=N
C=C, £=C,
HOH,C  CH,CI OHC  CHCl,

(20 marks)

(f) Showing the priority order of the groups according to Cahn-Ingold-Prelog rules, determine
the configurations of the chiral centres of the following as R or S,

i Ci)H i (i:N
C-., | C"q
H”\ "'COOH H,N~ | “CHz
G-CHz CHyCH;4
O (20 marks)

" (g) Giving reasons state whether the following molecules shaw optical isomerism.

i COOHg i NO, Br. i CHOH g CHy v. H
HO—-H cH
O ol © o/
. H——OH HsC
ON°
Br HOOC O;N  BrO; SHaoH Br M

(20 marks)
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(h) i. Predict the number of sterecisomers possible for 2-bromo-2,3-butandiol.

ii. Draw their Fischer projection formulae to show the configuration of chiral centres. Label
them as A, B, C etc.

iii. Show one pair of enantiomers and one pair of diastereomers.

(20 marks)

4. Try answering all parts (a) —(f). However, full marks will be awarded to those scoring 100 out of
the allotted 125 marks. Pro-rata marks will be awarded to other candidates.

(a) Consider a reversible expansion of an ideal gas. Show that P¥? = constant for an
adiabatic change and PV = constant for an isothermal change.

(25 marks)

(b) One mole of a perfect monatomic gas (C, = 3R/2) is expanded adiabatically and
reversibly to twice its initial volume, from an initial temperature of 298 K. Calculate
(1) The final temperature of the gas
(ii) The work done on the gas during the expansion.

(25 marks)

(c) In a bomb calorimeter the combustion of 0.5173 g of ethanol causes the temperature
to rise from 25 °C to 29 °C . The heat capacity of the bomb calorimeter is 3580 J K.
Calculate the

(1 Molar internal energy of combustion
(i1} Molar enthalpy of combustion
of ethanol at 25 °C.

(30 marks)

(d) (i) Define using an equation the expression “Joule-Thompson Coefficient (p1)".
(ii) Describe briefly, the relationship between the Joule Thompson Coefficient and
the inversion temperature (T;)
' (30 marks)
(e) At 25 °C, the enthalpy change of the graphite- diamond phase transition is 1.896 kJ mol™
and the entropy change is -3.2552 J K! mol"'. Which is the spontaneous direction at
25°C? Which direction is favoured by a rise in temperature?

(20 marks)

(f) A gas expands isothermally and reversibly from 1dm® to 10 dm® at 300 K. Calculate the
change in entropy, AS for the gas if the initial pressure is 20 atm.
(20 marks)



5. Answer either part A or part B '

Part A

Answer any THREE (03) parts out of (a), (b), (c) and (d);

(a)

(b)

(©)

1
The setup used by a student in hydrolysing an aqueous solution of | || '
sulphuric acid using two graphite rods, A and B, and a battery is shown A B
in the figure. The electric current drawn from the battery is denoted by

L It was observed that the rate of flow of H*(aq), HSOj;(aq) and

SO%‘ (aq) through a cross section of the solution (see the figure), in Y T

units of mols™, were 6.22x107, 1.05x107° and 1.55x1075, C°%  Hy80,(aq)

section
respectively.

(i) Calculate the current, I, drawn from the battery.
State the assumptions, if any, you make in this calculation.

(i) Calculate the transport numbers of H*(aq), HSOj(aq) and SO} (aq) in the solution,
(100/3 marks)

The apparatus used by a student in measuring the ionic mobility
of the negative ion in a solution of a binary salt, using the
moving boundary method, is schematically represented in-the
figure. A and B are the two solutions used. Note that the

apparatus is kept vertically so that solution B lies above solution —_ == Boundary

A.
@omelerl

(i) Giving reasons, state the direction of movement of the
- boundary during the experiment.

(if) Giving reasons, identify the solution which had the ion whose ionic mobility was
measured. '

(iii) Giving reasons, state the solution (out of A and B) which has the higher density.

(100/3 marks)

The moving boundary method was applied to 2 0.0200 mol dmi™ aqueous NaCl solution at

25°C using aqueous CdCl, as the following solution. For a current held constant at
1.600 mA ; it was found that the boundary moved 0.100 m in 3453 s, in a tube of average

cross sectional area 1.115x10™ m?. The conductivity of the NaCl solution, at 25°C and
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latm, is 0.2313Sm™'. Calculate the ionic mobility of Na* at25°C, in this solution.

(100/3 marks)

(d) A student prepared a solution, X, by dissolving the strong electrolytes, NaNO, and
Mg(NO;), in water. The concentrations, in units of moldm™, of NaNO, and
Mg(NO3)2 in this solution were 0.75 and 0.55, respectively. It was known that the ionic
mobilities of Na*(aq), Mg>*(aq) andNOj(aq), in units ofm? V' s, in this solution
were, 5.19x 1078, 5.50%107® and 7.40x107%, respectively.

(i) Disregarding the conductivity due to H*(aq) and OH"(aq), write down a relationship

between the conductivity of solution X and the conductivities of the ions in it and
identify all the terms in it.

(ii) Calculate the conductivity of solution X.

[In standard notation, 1 = ugcy |ZB|F]
(100/3 marks)

Part B

Answer any THREE (03) parts out of (a), (b), () and (d).

(a) A student prepared a Galvanic cell by electrically connecting the ionic phases of two metal
— metal ion electrodes, X(S)IX2+(aq) and Y(s)|Y*(aq), using a salt bridge. Under the

experimental conditions the electrode potentials of the electrodes are given by

=1342V and E =3450V.

E
X(s|X>" (aq) Y)Y (ag)

(i) Giving reasons, state the spontaneous anode of the above mentioned cell.

(i1) Giving reasons, write down the spontaneous anode, cathode and cell reactions of the
above cell.

(iii)What is the charge number of the cell reaction written above.

(iv)Using standard notation, draw a cell diagram for the above cell whose cell reaction is

non-spontaneous.

(v) Giving reasons assign an emf to the cell diagram you have drawn (under the

conditions the student prepared the cell).
(100/3 marks)
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(b) (1) Write down the Debye-Huckel limiting law for the activity coefficient of an ionic
species in solution and identify all the terms in it.

(i) Using the Debye-Huckel limiting law calculate the activity coefficient of sulphate ions
in an aqueous solution of 0.02 mol dm™ sodium sulphate at 25°C . [A = 0.509]

(100/3 marks)
(c) (i) Define the term “electrode potential” of an electrode as applied in electrochemistry.

(it) A student was given three electrodes (half cells) , A, B and C. He was asked to perform
experiments and order them according to their electrode potentials. He prepared two
Galvanic cells by electrically connecting the ionic phases of two electrodes at a time
using a salt bridge and measured their emfs using a Wheatstone bridge. He also recorded
the spontaneous anode of each Galvanic cell. His results are summarlzed in the
following table.

Electrode in cell emf/V Spontaneous
' anode
AandB 1.25 A
Band C 2.30 C

Giving reasons, order the electrodes according to their electrode potentials.
(i.e. find the electrode with the highest electrode potential, the next highest and the
lowest)

(100/3 Marks)

(d) (i) Briefly describe what is meant by the expression “limit of stability of a metal agamst
corrosion” and state its value.

(ii) The management of an industrial plant had to design a tank to store chlorine gas at a
maximum pressure of 10 bar. The chiorine gas generated by the plant is not dry and
liquid water is formed when pressurized up to 10 bar. Showing the relevant
calculations, predict whether the inside walls of a tank made out of copper will

undergo corrosion when the activity of Cl™(aq) in the condensed water inside the tank
is unity. Assume the storage temperature to be 25°C.

- 25° 0 = 20 =1.358 V
[At 25°C, ECu(s) o () 0.340 v, Ec12(g1|cr(aq) 5

(100/3 marks)
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| 6. Answer any two(2) parts out of Part .A, Part B and Part C
Part A
(2) Consider the reaction A+2B+3C —~—> 2D +3E
Write down the relationship between the following rate expressions

d[4] d[B] d[C] d[D] d[E]

de ' dt T odt T ot 7 odr

(08 marks)
(b) What do you understand by the following terms as applied in the study of chemical kinetics?

(i) Rate determining step
(if) molecularity of an elementary reaction

(08 marks)

(c) A certain reaction [A—— P] is found to follow the differential rate law,
d[ 4]

_ 2
d kLAl

(i) Given that the initial concentrations of A is [a,], derive the integrated form of the above
equation and the mathematical expression for half life (t;) using the standard symbols.

(i) If 25% of A undergoes reaction in 30 minutes, what would be the concentration of A at
the end of one hour given that the initial concentration of A is 2.0 x 10* mol m™.

(24 marks)

(d) — [ﬁ) =k[Ag]™ [Bo]" represents the general expression for the initial rate of a
initial

reaction of the form A+ B — products

where [A;] and [Bg] are the respective initial concentrations.

Assuming that this reaction is carried out with an excess amount of A relative to B at constant
temperature, transform this equation into a linear form and identify the gradient and the
intercept from the linear equation.

(10 marks)
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Part B

() From the unit cell of NaCl, identify the coordination numbers of Na" and Cl ~ ions and deduce
the number of ions in the unit cell.

A et A
f‘.— ;;fg.gr_.v‘ g Z
il RN
G e LN
” fy ~
(5L R o LN BB ¥t
57 leRaEs = i
%ﬁ*—.ﬁ Vil __F_..w‘ti'ig
P B Bl bt £y
e \\ e :,' I: // "
e
fj:? ‘.L{/ § )'4-
% £ I
e it i}
£ ""é I r —éﬁ{
5}:‘:?" s | RS
MaCl

(20 marks)
(b) For each of the following molecules, indicate using arrows, the direction of bond polarities.
Hence identify the molecule(s) which has/have dipole moment. '
CHq, Hzo N
(20 marks)

(c) Draw and explain the variation of boiling point of hydrides of group 18 (or VI) elements.
(10 marks)

Part C

- O{a) What is the operational definition of acids and bases? Classify LiH, SO, HCN and P4O;qas
' acids or bases according to the operational definition.
(b) Write the self-ionization reaction of formic acid (HCO;H). Write an equation for the

dissociation of formic acid in water.

(c) Write the balanced equation for the oxidation of sulfur dioxide to sulfate ions by dichromate
ions in acidic solutions.

(d) Given that, E%cq>*/cay= - 0.43 V and Elpy™/pyy = - 0.126 V.
Calculate the E° and AG® for the cell reaction, Cd(s) + Pb**(aq) — Cd*"(aq) + Pb(s)

(50 marks)
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oo piEe maBmed e?

(a) s (b} 2p. (c) 3p«
8008 BEwd Daed
Da Db 3)c {(4)acmb (Nbemc

oo grieds NP oPnmonn HBRES aoBn DBndFed ML egied aBs
e8e?

=rlLl_1 -rlL_L _rlL_L
(I)AE“R[z’- 32] (24 RLZ 32] R RLZ 42]

(4) AE = R[Lzu—l—} (5) AE = R|:—2——}
| 1

(NH4):Cr:0; 8 Hedi@ed Hr @ui@nden 2400 daed

N +7 () +6 (3 +5 4 +4 ¢y +3
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09.

10.

11.

ooan oitteds DSt o

(a) [Co(H20) " 0 obere oem oOse Bemmed ceimed d meidn quwo @o@ﬁi@@i&aﬂ

Cei@mns &8,
(b) s mEnen oo Guo (32)re™ cosg @B,

(c) Sedidem E)E.’J@o)a@ca peuedin B DO-Rn cs;smc.sesi =060 BERe, aqeon omd

2003,

BOOE DEEBE/OnSE daed

(1)a = @) b =8 (Ycewdd (daweb  (Sbewmc

NO & as0m cog n@s 62

(1) 1 (2) 1.5 (3)2 (4) 2.5 (5)3

coy cicbsn s gy agdn oo Sg=E e?

(a) COa (b) PCl;3 (c) XeFy (d) PCls
HEOtOE BEmo Down
(1} (2) 2@ (b) =@H. (2) (b) &® (c) =BH. (3) (c) o= (d) =am.
(4) (2) oo (d) oK. (5) (a), (b) @ (c) o&.

ony citedn Be® gEoe P05 S0P sp BEdnoie casind mod e?

(1) BeCly " (2) PCl (3) BCly (4) ICl (5) NH;

oo cieds s Bedens) Guad d‘é)@o@&)mo “E6n cmamd mod e?

(1) SF, (2) PCLi* (3) BE,™ (4) ICLs (5) PCls~

0:;, B8 cmp DOD oEEsm.

(a) O: B oD wEEn geesedifn Somen Seaed

2

2 2 2y 2 2 3 __ 2 1 1
Gis *O'“, 025 *0.2.1' G?-PZ TEsz —nzpy *7[2px - *7[2py

(b) O{'_"& Raim eag 2.5 6d.
(c) O & asom Em 0.8 8® ExO D& Bdn.
(d) 02 o6 gEam 8.

500F BEn0 Daed _
(1) (a) o= (b) =@HM. (2) (b) e (c) =&. (3) (c) &= (d) =B.
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12, ooy ginedsn RO g/gon o ey 8. (1) gegdedians ocfud gm 58D 8 a7

13.

14.

15.

16.

(a) 0" (b) Oz (© 0:” (d) 0~

-BOICE ERme Baed

(1) (a) &= (b) oK. (2) (b) o2& (c) =&, (3) (c) o® (d) o,
(4) (2) e (d) cBA. (5) (a), (b) o (c) =@&H. .

0. 80 0, .50 cOad BedE Beom oo Dmed

(1) ReiD cog DI oo Q=50 Eo of 8.

(2) Rsim cog ghds gud DEDm Em g 8.

(3) Rl cog qglds gud PEe o &8 &8,

(4) Daiikd sog OiE0® gud Psde E® Ofes.

(5) D> cog gibs gud RED® Eo O Daiess o

oo ciieds oceninn aEmeda.

AL

aetioed IUPAC a®@c 8sed

(1) 6-ethyl-3,4-dimethylheptane

(2) 2-ethyl-4,5-dimethylheptane

(3) 3,4,6-trimethyloctane

(4) 3,5,6-trimethyloctane

(5) 2-(1-methylpropyl)-4-methylhexane

oon oreds DOsit arwsin.

(a) eBeom K, gow Oigds S0F 68 pK, gom gf 8.

(b) eBeuw RPEMOL &8 D& SOE 58 orcen =2&en gbog 8.

(c) cPe gl cPoxn DeLWdE BiEds S0 88 ofan Saden o8 6d.

ent DKt guds) HOGE Bxec

(I) ac@fm (2) bR (3) acmbodd (Waomc @ (5) abeamcBode
e grgeniest O CHi;(CH:)sCH; 188 £0smde sasiand moaed con nes £dm
Beg &7 '

(HJCCL  (Q)CH:0H (3)H0 (4) CH:NH,  (5) HOCH,CH,OH
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oomen Baed

(1) 8@ mHDn SHOBrED om BF meldn guBod i oomon 8.
(2) eRHE e guRrd oo O6F mEibn HOLEED gif oomnn &3,
(3) WIEE ccHd andnd BSD) o ommean ed.

(4) DIl ecn® HoOoEed 88D gt comen 8.

(5) twist eRi0 ommean .

18. 2-bromo-3-chlorobutane & =& & i GO cOPEOHG O@DSD.

CHy
H—TBr
H—TCI
CHg
cmn & il oboBs &n Horeogun ede?

(1) CHs (2) CHy (3) Br 4) CHy () CHg
H\Br H Br H”N\CHs H ci Cl——H
c CH H~{—B
I H ’ Br H i '
CH3 CHg H Ci CH3 3
18. 8 8018 SHEE oedomn Daed nee e?
HaG L H H H H H CHa
3 H CHg H CH, H CHs
H H CHgy
! H7TTOHs Hge H H CH; H H
H H H
I 11 111 v \Y%
(Hh 1 (2 I 3) I 4 IV 5 V

20. Uty cPEORWOn cossiesl ©mn e Ceeninm &7

H _ H L Br L H Br. - CH3
Br C :c:Hg : :CHS H CHa H
K L Br M

H
N
() K Le@N (2) L MeaN (3) K,Me®N

4 KoesM (5) MeaesN
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e gedibed deeiol8 (NH4Cl) ¢sged E0dsm 808 oddbed cdonddn o 8@5
Becd. @ po OO0 oem, . :

(1) AH magn gowes osio guood AS oago 8.
(2) AH 2 gocs oz god  AS Do &b
(3) AH cagn goets osin god AS Do 8.
(4) AH 0> oot oskn god AS =g 8.
(5) AH oo gooe ose gund AS qes 8,

odd orm Sonmed qdn men 3335Jg 768, 0°CE @ Mool Boexmes odes &
s GO8 5.0 aBudaxs BeB £ B 05608 Onn daed

(I +61JK" (2 12JK' 3) 0 @) -12 JK* | (5) -6.1TK!

sSaDId oBnoue [P+[’;a)](V—IIb)=HRT.
oBmogens cifed. cown gideds )@ gudsl b ecm i8R gons maed

()CHy  (2) CCL (3) HCI @ O M

oon eieds oS oemaim.

(2) e@rEn ms DSwB, me GwO oo exude Bode S8 g €b.
(b) Scmsd gaddned € 2o e mbon gos 6.
(c) Enip DEs o-gdoan oediden, SPERHNE 66 CuIDbn 8.

HOOE DsR/o Baed

(1) aecd. (2) bo3m. (3) a==bodM.
(4) bomcaddm, (3) ab, c Bede

300K & =ow criedsn oo e OSnEs Gmns AH; & guo.
CHy(g) =50kimol™ ;  CyHs(g)= - 100 kJ mol™'

Cally(g) + Ha(g) — C:Hs(g) o0odeued gg@ &8@s 0.50 mol efgesSnosnnd
|MISHG e 00 dsmgsn dme

(M25x10°7 () —=75x10°T (3) 75x10°T (&) —75x10°T  (5) —25x10%7
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A+B — CH+D obEmd ogos.
€0® =t ) mzé)@@@ B0w-BE00 Be Do AH o= AS | oa Sow.
Bdors) orm) enecs ENe) daed Bge0Es
()++ @) .~ — (3)+ — @) .~ + (5)0e®0
£850Ps acs B Bule, M k[AI[BT,
Dedess @® k aem SISmoe e@@os
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(a) edegomm oBEwmed ofos wEBn a8 =oB.
(b) cBBwED LD g mEe 8 MOBnn oscmers SOute 8.

(c) 2B8wed o coe oBfWE oo nEn Efnowied dedBSemBttn segemnsed
Sndd oy v oe.

SOE Desitn Daed

(1) (a) == (b) @&, (2) (b) o (c) =K. (3) (c) o (aj B,
(4) (a), (b), (¢} Bude (5) (a) e@HR.

oE80ns amognnd @@8

(a) ko Bowoe, cEauded odeeied é@}@a)ﬁm 8.
) —1-(T= cdeson) O Oedd @B@ Bowed ea gono (lnk) edas nos sEdos

@Eﬁ@cs cal
(c) efon estie gf § 808 @Eﬁ@@@@ eSor Or8ed,

pon o5l gnds

(1) a, omb oddusd HDOE 8.
(2) b oo cobes 50E 68,
(3) C O a oy SHDIOE 68
(4) a, b, o c¢c Boade SOIOE 8.
{5) a, bc 530 HOIGE enten.
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(a)

(b)

=0 @ 86t oge 8 80 COrae H;0 c=cwi® w0 ofdd dgenid
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@
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(iii)

(iv)
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(i)
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ci=eEn &F S .
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gme-aegesnn &8 dadn £ 80 nos @l (fixing) mRs dSwaao
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(c) com cudedsm cr omeswm.
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g8y Ge cOx0g DD o ooem SO gw D) ed.

(ezeg 20)
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9emD g7 DReCd Byd oo ey emDsim.

(@xgn 20)
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CH3CH2CHCH3 550 - CHSCH=CHCH3

2-bromobutane &g oeme @Q@m@ “saw horse” Ote @das coeni® noesBs E, gouide
B8chHe FEIoG casdaim,

(enen 20)

(b) cwo gruieds aceninend gg oame gEse. O S03 DHees nE® Benkon ez
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o8
'Bu

(c) con cndedn pBFcEg A -Dodw Oos Gusm.
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(emzy 20)
(d) cov crieds gif:ed & Deld qumeaxes Bedses aiB €8 emeed.
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:C.:Ci Bra H ;',C—C\’ .
H H H Br (@@@ 20]

(e) Cahn-Ingold-Prelog &8 o meidde g@Dm cHo8s anw efedsn aeniodg BEO
pEdmed E-Z7Z Samon Sbenm ooskm.
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(g) cov gudeds aexio gme CPPERNDOE cosnd wode csls ey cOds omeme
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H——OH H3C
Br HOOC OsN Br OzN CHQOH A Br
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(h) i 2-bromo-2,3-butandicl ecm BD0 =i G cOPCED @IS Gedikdas o,

ii. &ed DENE eiseed Sonon ensOsn Beb owedos (fisher projection) gy e,
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. gmo &0 gudsl oddicn 0w (ecnantiomers) QEES ¢ SIOCETD® GOEOD
(diastereomers) @oEs ¢ oF o=, (Egy 20)

10



00740

04. (a) () o108 BeEeDd Sgqdt ol cune wossm. & oi® @mey 125 & 100 &

QR cds gud 80 end) cOWn® ged. g8 gud Pro-rata BOED @R ecH)
QIea. . o , '

(a) oOgbesn OO guzDbn E@moie ogpngs. S50od SEPRES oem PI'= Sonoes
T 29 ¢ ocBidin §ugus e PV = Sowos 08t sosdds.
. (@eagy 25)

(b) 8 eo®mEy (C,=3R/2) =0gbin OEeD e®igns 298 K 8F cdtsosd & &6
=08 ecuwnes Do o0F muuebn &) S50mB s EEOE 68,
(i) Owed gbo OB
(i) EEOded E BX5D @ wo® DBOD OIS0 DO, (emazn 25)

(c) oi8R wedPoons age 0.5173 g dvesld coaxm 88e®s 25°C 8020°C exo

censor gag axad. ol med 800ed me afme 3580TK'ed. 25°C &
Smexid &

() e®Be gussins cmsm @EHo
(G) e®Be com OsmEEn
DLV EOSHD. (ergy 30)

(d) () oSoogws oPnens ‘G - coBos ocgonms (ur)” gbd cdesk.
(i) H6- omBas m-gimn o gsbbom cdisdo (T) Gud s endens
SEED oSk, (ex%n 30)

(e) 25 °C, & 8805} Eubsd nee ondan orm Os5mEs e®oe 1.896 kI mol”! &
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8 80ax 20 atm o8 &, OEP e O5EDB E@me AS @EeXs Ok,
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A 0D e®] B emdad B88gdt oawmedn.
A - co0e

el giiedamed Gamsentd A om B, 8808 ef) 2 ¥ oo A B
OSe coenl® mO «oRfs &fe odteds oBor &

S8cdemn e eml) oF qroges. @0dens Huo O Deges | | |

section

) o) IN | @5 pomerd 08 = (Oe dsm) ®oe /4‘
H'(aq) HSO7(aq)@® SO;(aq) ®®& moe eSow mols” Sme —/F——
oS 88e0@s 6.22x10° 1.05x10 em 1.55x10% 6B, o e HS0,0)

(1) 9:DBens) Bno wom MNO I, odme Do, ofiaed £ /8 sme) 0 coDgn®
agidad® 80 ermsd moss.

(i) &oen ge H'(aq) HSO;(aq)e® SO (aq) Be ©B0e qemws (transport
numbers ) ogoaxs eadasm, : (exem 100/3)

Og OB e (moving boundary method) comeEi® @O
©88s €0 EDI pOoxs 0 goHed £008m B8
oes coeri® mond qogRn Giwed eded,. A oo B
0 eme) O Boans 8. qroad Bod ege Bwd) glEewd :
B goan A 0s00 gugs) B8 gEmondn. L

~— Boundary

(i) oloeein goond BB ©Os No®D EXD neseid eedy [ Coulﬂmeterl
OB oroms mosss,

(i) oSy @dotie B8y EBm oG glg Dxles PO
eReed ¢ oo sy cHOES oem @sSm.

(ii) A o= B gd» ands’ 8 saddcs cOBsks o osed il oeosd mosse.
& oem ey crdsia (emnen100/3)

og oO5n eee &g CdCl, eme) 888 25°C i 0.0200 moldm™ &fe NaCl
ERHR0 BE OB pdr eoicsm EE MOO1.600mA s Son OB & oodng

eadndan 1.115x107° m® § eeem 34535 mees ge O30 0.100m oOwes oo

wedo. 25°Ce meolam ©ge NaCl' e®ewm omenmOn  (conductivity)
0.23138m™ &d.

25°C g e@® pomes Nat Bg gofm ©-008nD MG WO,

(em®100/3 )
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td) @9e 8dys SBedewm O NaNO, ow® Mg(NO3)2 £Oen 88ces8 Gazens X, £Osm
- Bgeoe 6@3 @&, NaNO, a® Mg(NO3)2 e9a Be sseemes mol dm™ Seoe 2@
88088 0.75om 055,60 @@ pomed Na'(aq) Mg '(ag) NOI(aq) aom O
goSn  e0geee m’ Vs Sond@s  88e0gs  5.19x107° 5.50x10°ee
7.40x10"* 8. | |

() H'(aq) @ OH (aq) osimotnmenss emé@aa)) X £9med osmnnmn @ 88 el

ge® O odmchmis gud oENEmOn 6E® CHmEHnE Jr) Bhg o6 e
@eden, ’

(i) X Paed axinoomOo Enn ok,
[080s gommo @0, «y =ugcy|[Zg|F]

(oten100/3)

B - e

(@), (b), (), (). G0BE MDD oD BEGOT HaEEk. |
@ () ecfo- egio que gegHedld X(5)[X**(aq) o® Y()|Y"(aq) Oe ausn mew

@20 esndn eoe ddyun cpe =oBasn BH3cRd MiEDEn ewmiewnt oesm @E.
slrefnn®n vud woed & geesedidde Sudbns cmw crEsed.

=1.342V =m E =3450V

NN (aq)

Y(ﬂ)|Y3+(nq)

() pon coized GOWAIN exlbe poeid ey eSO orms wosin.

(ii) o= ewiend ge)Ed dBu-BLD greald, mrenid) o® e oBfn ey cSOBS
Bwesien, :

(iii) pww oo e enie gbifned medicn gome N 67

(iv) E0m-8dD emBn ewie aEFORD ge)ed exizeo oce enie coms oB®m
FENOEO Gose. '

) 20 25 ci0a @c ez oDomd qoed (Genc) I8 cian 8@@:&@&5@ e)e)'9)
wlew ) enisrn ocs S.0.0. (emf) =gy cHfDds arms oSS,

(@=20100/3 )
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(b) (1) pPewn gl gusn Sedennd ofom oqéme oem O Debye-Huckel B@kmd
Boen G0 cudsn. 05 Bog =e oee o, '

(i) Debye-Huckel 8@end Sw®o eme) @888 25°C £ 0.02mol dm™ &5o ecidn®
ogerid pPmon 6gerdd gradE SHGLD CoRING MENMD LoD, [A=0.509]

(@%0100/3)

(c) (1) Beas omexsd aeied geguiedidnnd “geilelit Swor” gbd cEosky.

(i) Gesernd A, B, C geesedd (@bd ewmie) gond @@ 68 oSoein 500
gagold Jdwed geemelld Sudns gumd &6 cog esHe see BEO £SO @E.
0% EP%n eduyds @t & Oomd geewedld ecomm gLAD DEE Seaw sgs
o828k wo Sgeneg we ewiede emf goo DOE0S oSudy 6s BEe EE.
OERsR On & @iddSn ewieed SDW-BLD qresile oS BO @i @F. Bged
o50e oo Bxed cided.

eieed emf/V EO-BED .
FEEEEDIR agdclonlale)

Ao B 1.25 A

B o= C 2.30 C

éeﬁm ce0Ps gegedid Snbnsl aaP peEEedd cog vwdosy. (GcEd OiEE
geguielld) Swhus gid geguenidn, ecder Sged id Smbo oo iR J=on

eEead )

(@x100/3)

(d () "Sdmeond deoBD egiact SNBMOE B ve mBrHens Feas Dales

QPeid endens) B0 wosn 08 gon orss BoSS.

(i) 10 bar coB® BReaxs oo HeeEids =E B8O oem OrBos SHEKNG

662D mbhvEs @=EPD DEEEOMBEOED Bedo.

Sdceaxs wom wepids Swd

ca®® guwo 10 bar SDmon ench SOE €O S0 oled. OnSed qinen SEHG
ca=d DB ©icd emnd DB gimem g6 oSobsr § «ged Cl(aq) &
efcmde gnmes § 80 dr Sagend muan 8 i geckdan mosy. §eE
Bog otan G008 cosdsls. «a) 8868 cdtrdon 25°CR0 com@dmexs Dosds.

{At 25°C, E°
Cu{s

=0.340V,

_.=1358V
Cly(g|cr (ag)

(@e20100/3 )
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AB,C et08 gegdsl emdd 2 20 ot S8Qor Hsmas.

A- eos

@  A+2B+3C—> 2D+3E

omn elseds 680 omes gud aBRslDmBE Brsi.
d[4] d[B] d[C] d[D] diE]
dt ' dr ot di ’ dt

¥

g . (@ra%08 )
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' (20 yeheseir)

4. (a) ~(f) susmyuieonen g@En LGHsmenb pwhdss. adanpruignh e@dsiulL 125 yshelsenbe

100 yerefasnenl QUGS EDESES Qp@u LeellEEmd  eupialu@l.  genaua]EEhdd
el Eramriug Usiafsel aupmIsCILIGLD.

(2} @eoldw e geniar Baph effiellmans shss. Gomelcdsur wiHpsHNG
PV" = wmfad eamayb, swGaiu wihpssng PV = wmied asaub si@es.
(25 yeirerllesair)

(b) @ apsd yrem @ram sun@awraim (Cv = 3R/2) Bamalebaor (wenmulgib Wemh psopulipub
aunbl Gaiuf@ense 298 K W0efphsl ogaeiw synbud seeusmealdar S 0BS5S
alflaemL @Bl '

Uiehaumevsnsupenmd  aemnflds,

(i) umuyelelr @oigl GeuliSlenso

(i} @eieifleen Gurg amuelar B Gauwrnle. Gams.
(25 yeieilasir)

(c) GoEs sGromorelGuwnesnsd 0.5173 g ssGamedsi g,éﬁﬁumﬁ: 25°C ulsdumha 29 °C ﬁjlgi]esrram
Geutuflens o wijeneud SNLIQWE. @SaNGd sSCumfuraiula Geuliud Gmreiemerey 3580 J K'
25°C uisd e Geunredant
{i) sEewGdd apsof g_sﬁsﬁt'_@ér Fibd)

(i) opsof Zsew GaiLaEEReRD saLbEDE Detshs.

(30 yeiteMaetr)
(d) () ‘wed-Ganbaad @amabd (L)’ e FSoALTC Qe LUSURSS aIenTuUmiss.
(i) ‘wed - Qambeed @m&gﬂm@w Griwmn  Geuliumenmulifin (T)@ml_u_‘ﬂmnm
GmiLjeud spoants elufidss.
(30 yeirarilsei)
(8) 25°C ulsh dAjeniibmy - meugd Seudans wHmsLs Baullastenenn wimmn 1.896 kJ mol”!
ObBILE abAIT wimmb -3.2552 J K mol' . 25 °C uled om swnden @Hamwumgin.?
GeudiuBsmeondst gpu@d e wiyslsnsd ad HmF DipEeTSEILGD?

(20 ysiraisi)

4
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H 300 K ufsd 1dm’ Bedmha 10 dm’ G samuGamsm snCariuipmpuian, e

(peopwignd alflumLdaimg. Qubl opdssb 20 aun.s aalst eaumyelnsra s
wanmid, AS Elensoid menlldEs. '

(20 yeirerflmsin)
5. usd A gisvsog ugd B uWhg ellex wefds.
uGHA
(a), (b), (¢) (d) sumpuievman  LGHEEhe ‘gaToug wap (03) LGHEEDES Lo ,
eillenl_ el dic. ) _| }_k
A B

(a)

C(b)

(c)

gouflaadogda précaraadenst, uhpfl, Syoubn Carsmsr A, B
seiiLeunenpl LWELIRGS feliEss  TemuGaTHaRTe)  LIUSTLGESSI
ufifsremer wrEAfluym uoddldd erlciuc@eiens. ubnluledosde
sa@@bstuGd  Balemiid [ wlewmsd erlLOuGEeEmE.  senyseded

GUSEEN ggT s (emean) Lijdsapp) HY(aq), HSO;(aq) and

Nl

|
. -5 Cross H,80,{aq)
SO, (aq) eaeueupfal umLFseder  alsibd weanpBus 6.22x107°,  section :

1.05x107% | 1.55%107°, {mo] s Y e omsTElSsILL LE).

1) vipfluielmhs afdEstuGn Adatamiin 1 wWoios sealds. Bé  sofitds @
GuembEnsiand SHEGETeSmensd (JHTeum EEUAaT) gnLis.

(i) soreedgwier H*(aq), HSO; (aq) .507 (aq) esuseuines GuwiFd siamnaemend
&b,
‘ (100/3 sitefeseir)

hahh  eebemsy  gpempulemeil  LwWSLGRESS Hels o ) @sinfsi
SJFelglsiien 614 oW @EN&r oW BEED  SHeTEnoenil
SIFTOLSHE  Iorsmsu@amigheuened  LWSILIGHBAL 8 _Liasysrd S
wngifigmensy o Ugfuslsslaing. A , B adua uwsnBissiniio
Bm s@pss@ammgGh. e o usyesd senfas) B wreng sanyee) L

A et Wi TR aUEmELTEY BleneodEHETE
maSslILL RS aaUmES Seualhs.
Caulometer

(i) @ﬂuzj](%arrrgnmsmujléﬁ Gungl s1EbaRED HEHD FHengeniu
I 6 IBIETHL- G b, ’

=~ Boundary

(i) oEmauh Seens OETSENUCL SIWWEnakh CETal SenfFmeD SIFammuEet Shel
DIELALITETIR  &HITewmTo.

(iii) o1 wevyasy (A, B seaF0s@ns) o Wi SILTHH QETemiLgl clad SIyeibse Sh
Suli&b.
(100/3 ysirafassir)
25°C ulad CdCl, @@  Didsarsme  Q@TL@D  SOJFOTSL LUWSILUGESS,

0.0200 mol dm™> Qopieyen.w  NaCl uJeng ﬁﬁéﬁa&mg&@:é&@j BEED 61606060  (LPEMMUITETSI
LrGuindl&Ein e gl ‘
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1.115x107° m*epésal Gl ugismL  @Gerd e wimrs 1,600 mA eigpib
BGGam’ L geing, esomansig 3453 s aflsd 0.100 mpajug swmstalssiul L gl 25°C

Woih | aun.ouesssgh NaCl soysels s_gmdoa 02313Sm™'. 25°C ufd
Bessmealsy o sien Na '’ @ig DI HEGD S Sanlbs..

(100/3 ysireflessir)

(d) ausnfsLigoLmm ssnman NaNO, | Mg(NO3)2 ﬁrﬂitusugﬁsm,rﬁ Bils serds X agub SanyFams
e e suniissrd. Gesmprsd NaNO; , Mg(NO,), asuamis Qofayss
wmpGw  0.75 and 0.55, (mol dm™ @ ) sysbh. @& smpsads Na*(aq) , Mg (ag) ,

1

NO;3(aq), e@ueupier owes pembd seemoss WonGu m> V' s aigmid  spsueln

5.19x107%, 5.50x107% |, 7.40x107® e spiwouc g

(i} H*(aq) and OH™ (aq) sisiueuinies &1 SS@NATGamms EHIHE, SengFede
&L SEAnmihE, adamrsaisiet osEsala sLosinaseyselh el Wisomar
O@m.jenl Q(pHIG. DSHHIL T HISEUGTET USTIHMET DIenLLLITETIR  ESTHTIH.

(i) @eawasd X Bengml SLAGIRDmanS Smflss.
[Mhuos@muil ged Ky = UgCy |ZB| F]
(100/3 yeireflassir)

Lepdl B
(a), (b), (c) ,(d) eiueuBpet eHTaNH opsim (03) UGSSEEHSE alamteos.

X*(aq) ,Y(E)|Y(2q) amup Bo o Gus -
o Gaors S Bdmunissian swa opusmssenst e apab Smansg Sdaals Seob
s remeGwmueaust Surfiddsmrar. ufiBanamar Bubsmenseilear £ WareumiisaTe
Wareull SipdartiEa Jereuorm Syl Hsiang.

(a) o0 uresBea uwELGSH X(s)

=1.342V and E =3450V.

E
X)X (aq) vu)lv’*(uq:

() Guosriu L asHda swrda oo @ 6% s ESMTanMSEHLE DS,

(ii) Guhgnniw sedhda fTHa SEIILG, SCHN.Q DIHSIL.E SHEOH SHTHSBISEIHENSTT
STTONBIEET ShHE (DS, .

(iii) Gl Bhse aupsiu SSHHTEeSS ghm sem Wng?

(iv) Guigmpiu’ L. SeuGEAnE, SWTHENDNT &60d STHGHMEBLML & suanIUL-b gaim
GUEDIF &b

(V) B susnhEs &0 asnyuLSfng emi @enan SNTEUEGST SHa GHHSIE
&I Ha(oramaes Hahfoma o (hansd ufiGarsma Huhsmasafisr i)

(100/3 ysireasair)
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(b) (i) smysadgsion owsr g gsnie G\gﬂ@g‘]um;@és wemssgpaner Debye-Huckel efler
SIROMELILEGGSID alBuienar aipHIs. SIHSILGE OISR USRS SIEPLIITATE &il6wb.

(if) 25°C uisd 0.02 mol dm™ Qapflayen s Gamauid seGLHM B ey sedlgniaiion FeoBun
Sjweiseile CemABuT_GE Genssms Debye-Huckel ssimaiuGssn algulenail
LU gl asamﬂéaaa.[A=0.509]

(10073 ysirafseir)

() (i) AeafiFmuangfsn IGLUTSSSILGD Lﬁlazirsurru}@u_lrrsﬁr@sm ‘st SypSHD’ aEnih
USHHRMN  aUaTLmISS. . o

(i) A, B, C smmb il Oeienlse (O@hUs &eoMGeT) 076 eus SRS S
syt @eiener.  UfiGampmesst  BLIHS), o Hemumisemen | oewinfe  eieuml
DiWwssBmelaig  aufispsluBhEIonm  oub  nrEeue Balslupdlsinme, o Uil
Lneugdlananll LweiLGss @Gy Grreds Gran®  SeeundssiEl SIS SieuhmEBSmen
Weit  gpsolh  Hanemssl SN Seualssnsmer oD WOTeeus o _(HEUTEESHmTT,
Wheatstone utegdemat LwGUESS oSwmfar emf menen  sehETE.  @eIGeUTE
Gebaualle  amnsdlmgh swrda oGl Gmemyb uga] QEOSTE. SID TR
GupGupiss Welieurmbd ol sumaiuled smSSELTS SIOUC Gefamer.

@eudhdler Wlameuml emf/V LT ZE0
: DG 6
A,B 125 A
B,C 230 C

et SupSsHEIET Ly - Waaniismen sTambhss Shel aflosiubbEs.
(ie. gpmag oyl Gammuessd QereiL Wammd, oBEs o Wibs e
SiWwsa, Ny fas manns Wsieum oussh Ot sl aer
GLE enF LIS EIE.) :
(100/3 yeirellesi)

@ (0 “siinlydsasg adma o Canatnana o mBdsaenouler aabmeo” mmugmnsﬁ
Wig &MEBS) adumsd sgssone aluflbs, obHLA oEaenLw
GuouoTengGensLbh gnpiG.

(i) Gpmfed  Guien Guramde pEtemodgmnd, 10 bar o _wpopdssdds  @Gands
amyalmed Gaafldg @muOLEhG Shd GuIEEoma  augamnds  Gousing e,
Gigmis Guim wiamed o Garsslubh Glamfidn amy o mihes oDEN  SiEELe
10 bar @he swpsastu. S B o GardstuGEams. spudntea Saiiysamends
&nilg, Smdulmet o ser guedsiul Bigsier Cl™(aq) wWem GomBHut® e
Q5 @ABESh Curg srhdulsar Gebdaner 9 g St NgSHsalMHE L UG slem
agley daps. GO Qauiu@mea 25°Ceamd HHEHS. '

[At 25°c, E° ., =0340V, E° ,  =1.358 v}
Cus)Cu®" an) Cla(g)CI™ (eq)

(100/3 yeheaeir)




00122

6. ugs A, usd B, ugH C adLapfsiobs gsrum Braid (02) uGHsandss el wsids.
LiRSA A

(a) A+2B+3C > 2D +3E amib STEES®D SHBI.
 eieuph elsd ComensuseEnddanl UisTar CETLTEU SUDEIS.

d[d] d[B] d[C] d[D} d[E]

-’ dt odt T odt T odt

k]

(08 yefrarilsain)

(b) BEpamwuan @m&»&amﬂmm Efiensuied Lﬂu(‘u’mrré]esasuu@m Llebraumth ug;rm&amﬂsumsn LT &R
eflend ey ?

(i} eizpsmgds s_HUURSEID Uig

(if) qpeodanpms /aefiu SrsssE wWalsmimSHnsT )
(08 uysiieessii)

() [A—> P] g @iss srdsd Uedwugmd amsil@ ol alfuiema d&ubmsis

_di4]

di =kIAT

Sfludnd Qe

(i) A Ve eumbu Gefaysst [a,] send syt Geitengl. GobBaIiun L Fnaiumige
Qarensull @ algsudsamsl QuDs. SIGHIE SErambad SreoshHbatar (1) mis angeud
Garenauenin HILL @ruIBemen) LwsiLGSSE] GLms.

(i) A Wiengy aynbu Gande; 2.0 x 10" mol m™ aramg sgrr Geiteng. A uleng 25% , 30
T AL [ g;rresaagﬁ\m@l_uu_nm @ weligdSumes gpgeiat A ulsng Glandey

WITEHTUI(HEEHID
(24 ysireflaeait)

(d) -[ﬂ] =k[A0]m [Bo]n gaug A+B —»  cllenenayssi
initial

sEub gahsHAnETa bl eigddE Gurgisurar Garaeuant UiFAUelbElemEl..
BF swauniigad [Ag] , [Bgl esuem wepGw A,B wWag gybu Gensysamn@ib.

wior Qeuliumlaauist snjusraisn B ulgund unrds Guendsioren A wi.sll @i smrdsb
BLTSSIUGSEmE aand &@hed, @F Fwaurlen. GEIGEN G sugeauDTE CMHDIS, SuhHHLar GEf
Gan.HdF Emsﬁtunumgﬂ@xj@ LigSHFmenanLb, Qo GUiLETeilsnuwb SIepLULITHE Siemb.

(10 yeirafissir)



(a) NaCl gl owes smsdeabs Na*, Cl - siueimele FEHm GIRiEmeT SIS WITEIER STeri.
DIGELG Geiengs Sosda ETeniuGd Susisaie sl el Een@SanILU)D  GILITIS.

g B

=

% T

“h
&

o
Eo0
il

i 2

_ (20 yeireflseir
(b) Vetaumd gaGanm apassmpeligd owblbgiuiman uwsuGos Uemesmiia paeaseis
femssamd S1LHE. HeAmHHE! apsbsmn gubamamb Sm maabAnaeT o LTS
GTETT  S{GM_LLITGTITE  &I601 .

CHa, H20
(20 yeieflssir)

(c) sl b 18 {sisbeug) V) apsosiisaie maomn Ghsais QETHRans OTNMEMmL am)hs!
aNeTehE 5.

(10 yeirefesait)

st C
- (A)) sufeorisel, (pmisais CEmABUTLE suenElevsEamD W7

QumApUT_H sueyalsssembda uy LiH, SO, HCN , P40y eisisunnfiensn oiflevsissin
OIEEOE! CLPEUEIEET 616 AUENSLILI\E:HIE.

(b) Gurdsasifeosse (HCO,H) saemuandss Stessdma awgis. Bl Cumidsiambdie
anl L OflenehEra FIEUT L. (LSS

() ouinssmpsais @ GCMBHm oSwsssiams abss T ma @, FaGubD
SwaEsans U ABLbmiiGaShete FOOLGHEIL FOHLTLOL. CI(1pHS.

(d) E%u®cy= -043 Vand E'Pb* pyy=-0.126 V eteng  syiu Geirenan.

Cd(s) + Pb*(aq) — Cd™(aq) + Pb(s) agnib seobansdshAnaTe
E', AGY esiunhemns selas.

{50 ysiiarileein)

(uBnfleno GUBDED) -



