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(1). 0.0035 g/cm (). 3.5 glom® (3). 35 g/em?
@). 350 glem’ (5). 3,500,000 g/cm’
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(1. AU=nCynAT (2). AH= C, AT (3). TV*' = constant
(4). P T'* = constant 5).gq=AH
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CQ; (POy): 8 gbog BC Dndc BT I8mdes gumosl Dyed,

(1) CO=+3;P=+2;0=-2
= (2) CO=+2;P=+4;0=-2
(3) CO=+2;P=1+3; O0=-2
(4) CO=+2;P=+6; O=-2
(5) CO=+1;P=+7; O=-2
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25°C 2 CH; COONa, HCI] es» NaCl E)@ B0zl @@taé earimsmmdas] (Sm
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(1). 5.5x10° (2). 2.2x10° @3). 5.5x10% (4). 3.9x10° (5).3.9x 107
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(13. 3-methyl-2-ene-1-pentanol
(2). 2-bromo-3-hydroxybutane
(3). Propynoic acid

(4). 3-oxo-2-pentanol

(5). Propanol

oD &b g soeaioed TUPAC 0@ 0O &7

OH

i CO,H

(1)  7-hydroxy-3-cycloheptenoic acid ‘
(2) 3-ene-7-hydroxycycloheptanecarboxylic acid
(3) 7-hydroxy-3-cycloheptenecarboxylic acid

(4) 2-hydroxy-5-cycloheptenecarboxylic acid

(3) 5-ene-2-hydroxycycloheptanecarboxylic acid

owm Eedn seaine s Seirmm el Sox Sed &7
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A B c D E
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(1) CHy (2) CHy (3) Br (4) CHa (5) CHag
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Cl H . ’ CHa Br H H—TBr
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Eme - 2007.06.04 e@dE® - ©.0.02.00 - ©.0.04.00 ez38s
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1. &R 4 20 b 88npd; eowxsim.
2. gEz 4 =0 D 88mdr wom gim® ogf gdn 4 8 88nd o cmes
n0m Ced. ‘
3. gadmeni gono DO B88no; onesd Buoslm.
4, BEncT ona @0idd go® Buww gumo gd® oped @ oo @8 BEndr sy
adm gom ol 80ed weonsld gred obdws mdwim.
sloy Dig Beme(R) = 8.314TK 'mol™
oDmedd Suems (L) = 6.022x 10% mol ™
moed Swoma (F) = 96 500 C mol ™
deits Bome (B) = 6.63x10"* 75
aeciaed yebos (¢ =3.00x10* ms"!
erfetined aedinms = 1.602x 107 ¢
gecEedimed gedfome =1.602x107°C
Goedald Somc(Ry) = 1.097x10"m"!
Bmed ©Bons Sums & = 8.854x 1072 C*N"'m™?
1eV = 1.602x 1077
1 bar = 10°Nm™
1 am.u = 1.665x% 10" kg
Log. (X} = 2303 log1p (X)
0L (a) (i) oderegd 88ac dgbind gimiBe emdews’ Sudmd mdxwim. da genlidm
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THE OPEN UNIVERSITY OF SRI LANKA
B.Sc/ B.Ed Degree Programme/ Stand Alone Courses in Science- Level 3
Final Examination- 2006/2007
CHU 1221/ CHE 3221 Basic Principles in Chemistry — Paper 1
Duration : 2 hours

Date — 04.05.2007 Time - 10.00 a.m- 12,00 noon

Instructions to Candidates-
Write down clearly your Index Number in the space provided in the answer sheet.

* This question paper consists of 50 Multiple Choice Questions. (2 Marks x 50 = 100 Marks)
* Choose the most correct answer to each question and mark with a cross (* X'") on the relevant
cage of the answer sheet provided.

* [Jse a Pen (not a Pencil) in marking your answers.

* Any question with more than one answer will not be counted for grading.
* 1/3 of a mark will be deducted for an incorrect answer.

Logarithm tables will be provided on request.

Gas constant(R) = 8314 JK ' mol”’
Avogadro constant(Z} = 6.022 x 102 mol '
Faraday constant(F) = 96 500 C mol '
Plank constant (7} = 6.63x107%Js
Velocity of light(c) = 3.00x 10 ms™'
Protonic charge(e) = 1.602x10°"C
Rydburg constani(Ry) = 1.097x10"m""'
Permitivity of free space,& = 8.854x 1072 C N~'m™?
lev = 1.602x10°"7

1 bar = 10°Nm™

1 amu = 1.665x 10" * kg

Log. (X) = 2,303 log 10 (X)

1. What is the molar concentration of Cl "ina (.15 M CaCl» ?
1. 015M 2).0.075 M (3). 0.30M ). 16I.6 M (5).333M

2. Diamond, made from elemental carbon, has a density of 3500 kg/mr’. What is the density expressed in unit
© of glem®? '

(1).0.0035 gem® (2). 3.5gkm® (3). 35glem’ (4). 350 gom® (5). 3,500,000 glem’




3. The compound benzene, CyHg has been prepared using pure 2C and pure T H, How many neuhons are
present in a single molecule of this substance?

1).48 @. 4 3). 36 @). 6 G). 1
4. Which of the following is an isotope of **Zr?
(1). *Nb (2). *Nb (3). Zr (4). My (5). None of the above

5. Magnesium metal burns in oxygen to form magnesium oxide, MgO. The theoretical yield of magnesium

oxide from a reaction mixture containing 1.204 x 10* Mg atoms and 25.0 g oxygen gas is,[Relative atomic :

masses; Mg =24.31; O=16.00]

(1).0.391 mol. (2). 0.781mol. (3). 1.56 mol. (4). 2.00mol. (5). 2.78 mol,

6. You decide 1o use a titrametric method using an acid in order to standardize a NaOH solution that was
prepared by a technician. Which of the following is/are needed to complete the calculatlon?

(a) Balanced chemical equation for reactmn between acid and base
(b) Strength of the acid :

{c) Molar mass of NaOH and mass of NaOH used by the techmc:lan to prepare the solution
{(d) Total volume of NaOH solution that.the techmcmn prepared
(e) Volume of acid solution needed at the epd ~ - point.

The correct answer is

g

(1). (a), (b) and (e). L | 2). (a),(c),and(d) (3). (b)and (e).
4). (b), (c), and (d). - - (5).  all the above

7. Which of the following is a possible electron configuration for an atomic species?

M. 1s252p° @), 1s%2s'2p @). 15252p53533p*3d’
@). 1s282p"35%3d"”  (5). 15%25%2p®3s'3d°

8. Which of the following atoms has an electron with the quantum numbers n=21=2m=1, s =-1/2 whern
the atom is in its lowest energy configuration?

(1. H# (2).Li 3). C (). Si  (5). none of the above

9. The speed of light through a vacuum is

(1). greatest for red light due to its longer wavelength.

(2). greatest for blue light due to its higher photon energy.

(3). greatest for only the shortest wavelength photons.

(4). the same for all types of electromagnetic radiation,

(3). dependent on the frequency of the electromagnetic radiation.




ko

10. The word “quantization” refers to

(1). the separation of the parts of light into their component frequencies.
(2). the fact that photons can have certain energies, but not “any” energy.
(3). the partitioning of photons into parts.

(4). the explanation of energy levels in atoms.

(3). how much energy something has internally.

11. Which of the following statements about atomic orbitals is false?

(1). There are three p-type orbitals.

(2). For s orbitals, there is a high probability that the electron will be found very close to the nucleus.
(3). A node is where the electron density goes to zero. _

(4). All d orbitals have four lobes.
(5). According to the Pauli principle, all orbitals can hold up to two electrons.

12. Which of the following statements are incorrect?

(1). Atoms get larger as one proceeds down a given group.
(2). For a given pair of isoelectronic ions, cations are smaller than anions.
(3). The first ionization energy for a given element tends to be smaller than the second ionization energy.

(4). Atoms tend to get larger as one goes across the Periodic Table from left to right in a given period.
(5). Less electronegative elements tend to have smaller ionization energies. ‘

13. Which of the following statement/s is/are true about 0,7

(a) The molecular orbital electron configuration is & (1s)> (13*‘)2 o (2s)
7 (2py")' = 7 (2p; ).

(b) It is paramagnetic,

(c) Its bond length is longer than that of O5 ",

(d) Its bond order is 1.5.

o(2s)? 7 (2p) = £ (2p,)?

The correct answer is

(1). (2) and (b) only. {2). (b) and (c) only. (3). (c) and {d) only .
(4). (2) and (d) only. (). (a),(b) and (c) only.

14. From the molecular orbital electron configuration o (1s)? ¢ (ls*) lo@2s)’o (25*) r @py)’ = 7 (2p,*) "
‘G (2py) * of Ny, which of the following statement(s) is/are true?

(a) The bond order of N, is 2.5,
(b) The species N3 ™ is diamagnetic.




(c) The bond energy of Nig"™ Na.
(d) The Highest Occupied Molecular Orbital (HOMO) is O zpx.

The correct answer 1s :
(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

15. The molecules that has the same bond order =CO are
(2) 0" (B)Nz (NO" (d) Co~

The correct answer is
(1). (2) and (b) only (2). (b) and (c) only (3). (c) and (d) only
(4). () and (d) only (5). (a),(b) and (c) only

16. Consider the molecules (2) — (d)
(2) BrFs (b) SiFy (c) SFs (d) IF 3

The molecules that have the same hybridization of the central atom as PCls are

(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

17. The molecule/ion that has the shape significantly different from SiF; is
(1). PO,*" (2).ClO,~ (3).BCl,™ (4).NH;" (5). SFs :

18. Which one of the following compound(s) show(s) close agreement between the calculated latuce
energy(Born- Lande equation) and the experimental one?

(a)NaF (b)Cdl; (c) Agl (d) CsF
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
19. Which of the following molecules obey the octet rule?
(1). SF,4 (2). IF; (3).BCl; ). SO, (5). PCl;

20. The molecule for which the greatest number of resonance structures can be drawn is

1). COs~ (2).NO3~ (3). PO+ @. O; (5). SO,




21. What is the correct order in which the sotubility of alkaline earth metal sulphates in water decreases?

(1), MgSO, < CaS04< S1804 < BaSO4
(2). MgSO4 >CaSOy< S04 < BaS04

(3). MgSO4 > CaS0s> SrS0, < BaS04
4). MgS04 >CaS04< S804 > BaS0;4
(5). MgSO4 < CaS0s~ SrS04 > BaSO;s

22. Of the pair of compounds, Lil and NaF, Lil is less soluble in water because

(a). the size of Li* is smaller than that of Na *. (b). the gize of | " is larger than that of F .
(c) Li *has a noble gas configuration. (d). effective quclear charge of Na™ is greater ¢han that of Li *.

The correct answer is

(1). (a) and (b) only. (2). (b) and (¢} only. (3). (c) and (d} only.
{4). (a) and (d) only. (5). (a), (b) and (c) only. o

23. The temperature at which a gas will exhibit ideal gas behaviour over a wide range of pressure is known as

(1). Critical temperature. (2). Sublimation temperature. (3). Boyle temperature.
(4). Boiling point. (5). Inversion temperature.

94, Which of the following equations cannot apply for the reversible, adiabatic transformation of an ideal

gas?
(1). AU=0ComAT (). AH= Cp AT (3). TV7" = constant
(4). P"7 T7= constant (5).q= AH

25. The comprefsibility factor (z) of 100 mol of gas occupying a volume of 100 m 3 at a pressure of 16.62
x 10° N'm ™~ and a temperature of 727°C is equal to

(1. 1.00 Q). 83 (3). 3/8 (4). 200 (5). 275.1

26. Under which of the following set of conditions will a real gas most closely approximate to that of an
ideal gas?

| Pressure /kPa
(1). { 20,000,000
2). 1 10

Temperature /K

[ (4)- ] 100
[(5). | 100 ] 2000




27. The work done (in units of K mbl) by 100 moles of an ideal gas undergoing a reversible isothermal
expansion from a volume of 1000 m’ to 10 000 m® at 1000 K is equal to '

(1). 2.303x 10°R (2). 2303x10°R (3). 2303x10*R
(4). 2303x 10°R (5). 2303x10°R

98. The following standard enthalpies of formation, AHy, are given at 300 K.
CHi(g)=50kimol™'  CyHe(g)= - 100 kI mol ™’
The enthalpy of hydrogenation of 0.50 moles of ethylene according to the equation
C:Hi(g) FHy(g) > CaHy(®) is
(1). 25kl (2. -75k1 (3. 750kl @). - 750k (5). —250k!
29, Which of the following is an extensive thermodynamic property?
(1). molar entropy ~ (2). work (3). temperature (4)- thermal capacity (5). pressure
30. The study of chemical lcinetic';s can provide information about which of the following?

(a) rates of chemical reactions (b) reaction mechanisms (c) factors that influence rates of chemical
rections. ' '

The correct answer 18

(1). (a) only. (2). (a) and (b) only. (3). (a) and (c) only. (4). (b) and (c) only.  (5). (a),(b) and (c)
31. Which of the following influences the rate of a chemical reaction performed in solution?

(1). Temperature (2). activation energy (3). presence of a catalyst
(4). concentrations of reactants (3). All of the above.

2. The rate laws for certain enzyme-activated reactions in your body have a specific rate constant k, with
units of mol dm ~*s "', What is the overall order of these reactions?

"m0 21 32 @, 3 (5). cannot be determined.

33. Which of the following statements best describes how a catalyst works?

(1). A catalyst changes the potential energies of the reactants and products.
(2). A catalyst decreases the temperature of the reaction which leads to a faster rate.




(3). A catalyst lowers the activation energy for the reaction by providing 2 different reaction mechanism. ":_:}51-
(4). A catalyst destroys some of the reactants, which lowers the concentration of the reactants. '
(5). A catalyst raises the activation energy for the reaction which produces a faster rate

LS E s P RS

34, In terms of the collision model of kinetics, which of the following factors BEST accounts for the fact that
__, mot all collisions result in a reaction?

(1). The temperature of the system.

(2). The orientation of the molecules at the moment of collision.
(3). The energy with which the collisions occur.

(4).The activation energy of the complex.

(5). All of these factors are important.

35. For the following reaction of acetic acid (HOAc) with water,
HOAG + HaO <=2 H30™ + OAC
which of the following statements is correct?

(1). HOAc and H,0" are a conjugate acid/base pair.
(2). HOAc and H,0 are a comjugate acid/base pair.
(3). H0 and OAc are 2 conjugate acid/base pair.
(4). HOAc and OAc are a conjugate acid/base pair.
(5). Only H;O can actas a conjugate acid.

16. Consider the following statements.
(2) H,0 is a Lewis acid but not a Bronsted acid.
(b) H,O and N(C»H 5)3 are Bronsted bases.

(c¢) The acid strength increases in the order, HF <HCl < HBr<HI

The correct statement/s isfare
(1). (a) and (b) only (2). (a) and (c) only (3). (b) and () only
(4). (b)only ). All(a), (b) and (c) are correct.

37. Consider the following statermnents
(a) All electron pair donors are Arrhenius bases
(b) CHsO isa Bronsted base but Et;N isnot a Bronsted base
(c) EtsN and H™ are Lewis bases

The correct answer is / are
(D). (b) only (2). (c) only (3)- (b) and (c) only - (4). all (a),(b) and (¢} (5).None of the abov
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38. Which statement is TRUE for an operating galvanic cell?

(1) ‘}iG >0 and Ecell <0. (2)- AG=10 and Ece]] > 0. (3), AG<0 and Ecéll = ). .
). AG=0and Ece1 = 0. ®). AG<0and Eg > 0. ‘ [

39. Consider the following statements.

(a) AS is positive for spontancous reaction.  (b) AH = AG - TAS
(c) for a non- spontaneous reaction AS <0 and AH>0

Which of the above statements are correct?
(1). (a),(b) and (c} (2). (a) and (b) | (3).(@and(c) (4).() and (¢) (5). None of the above
40. The correct oxidation numbers for the elements in the compound Co3(POy)s are,

(1_). Co:+3:P:+2;0: -2 (2) Co: +2: P; +4; 0: -2 (3). Co: +2: P:43; 0: -2
@4). Co:+2; P +6; 0: -2 (58). Co: +1; P +7:0:-2

4]. Consider the following statements.
(a) The drift velocity of an ionic species in solution increases with increasing applied electric field
strength.
(b) The charge on 0.1 mol of AP’ ions is more than the charge on 0.5 mol of Na" ions.
(c) Transport number of an ‘on is the fraction of current carried by that ion.

The correct statements out of (), (b) and (c) above are

(1).(a) and (b) only (2). (b) and (c) only (3). (c) and (a) only
(#).All of (a), (b) and (c). (5). None of (a), (b) and (c) is correct.

42. Consider the following statements.
(2) The ionic mobility of an ionic species is highest when its concentration goes to zero. :
(b) The ionic mobility of an ionic species in solution is independent of the applied electric field strengt
(c) The ionic mobility of an ionic species at infinite dilution is independent of the other lons present in

the solution.

The correct statements out of (2), (b) and (c) are
(1). (a)and (b) only (2)(a) and (c) only (3)- (b) and (c) only
4. Allof (a), (b) and (c). (5). None of (a), (b) and (c) is correct.

'43. In agqueous solution at 25 °C, the limiting molar conductivities, in units of § m? mol™, of CH3COONBE
HC1 and NaCl were found to be 9.0 x 107, 4.3 %107 and 1.3 x107 respectively. The limitiﬁg molar
conductivity, in units of S cm® mol™, of CH,COOH, under the same conditions is equal to

(1). 5.5x10° @). 22x10°  (3). 55x107 (4). 3.9x10° (5).3.9x 107




44,

45.

46.

47,

The molar conductivity of an electrolyte in water is 2.50 x 10 S m> mol”. The conductivity of an
aqueous electrolyte solution prepared by dlssolvmg 1.00x107 moles of it in 500.0 ml in water
(neglect conductivity of water) is (in units of Sm’ N

0.5.0x10*  @.125x100  (3).25x10° 4). 2.5 x10* (5). 5.0 x 10°

(2) Conductivity is.the reciprocal of specific resistance
{b) S.I unit of Current density is A m™
(c) Current density is inversely proportional to electric field strength.

The correct statements out of (a), (b) and (c) above are
(1). {(a) and (b) only (2). (b) and (c) only (3). (c) and (a) only
(4). All of (a), (b) and (c). (5). None of (a), (b) and (c) is correct.

Pick the correct IUPAC name.
(1). 3-methyl-2-ene-1-pentanol
(2). 2-bromo-3-hydroxybutane
(3). Propynoic acid

(4). 3-oxo-2-pentanol

(5}. Propanol

What is the correct TUPAC name of the following compound?

OH

J: CO,H

(1) 7-hydroxy-3-cycloheptenoic acid

(2) 3-ene-7-hydroxycycloheptanecarboxylic acid
(3) 7-hydroxy-3-cycloheptenecarboxylic acid
(4) 2-hydroxy-5-cycloheptenecarboxylic acid
(5) 5-ene-2-hydroxycycloheptanecarboxylic acid




48. How many stereoisomers are possible for the following compound?

/\Q/\/Ci

Br
(1. 4 (2). 6 3). 8~ @. 16 5). 32
49. Which of the following compounds are chiral?
:Ha * -’HB
Hj—OH M s g Hj-—OH o T
H——OH. H Yoo onToh
CUH H
oA : B c D E
(n-. A,BandD (2). A,BandE (3. A,DandE
#. B,CandD (5). A,B,DandE
50. Consider the following stereoisomer of 2-bromo-3-chlorobutane.
CHy
H——Br
H—/—CI
CHg
Which one of the following represents the above?
{1) CHs @ CH (3) Br 4) CHg (5) jHa
H \Br H Br H \CHs degtm cl——H
cl H H H——Br
| c H . CH
CHa CHs H™ ~Cl CHa 8

10
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Plank constant(7)} = 6.63x107*7Js
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Permitivity of free space,& = 8.854x 1072 C*N"'m™
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4

1.(a)(i) Briefly explain the Rutherford model of the atom. Why was the model unsuccessful?
(ii) Distinguish between a “Bohr orbit” and a “Schrodinger orbital”?
(i) The energies of the hydrogen atom is given by the equation,

kZ?
E, = -—
n
Use the equation to explain the concept of quantization.

{iv) The enérgy needed to ionize an atom of element X when it is in its most slable state is .
5.00 % 10> &J mol "', However, if atom X is in its lowest excited state, only 1.20 x 10 2%J mol
is needed to ionize it. What is the wavelength of the radiation emitted when an atom of X
undergoes a transition from the lowest excited state to the ground state?
(50 marks




-]
(b} Write the electronic configurations of the following species:

Mg¥, 8%, Ar , Fe¥ Ni

(Atomic Numbers: Mg=12, §=16, Ar=18, Fe=26, Ni=28)

(20 marks)

(c)(d) Concentrated sulphuric acid as produced industrially often contains 98.0% H,S0, by mass
and has a density of 1.92 g cm ", What is the concentration of H,SOy in this acid solution?
{Relative atomic masses; H= 1.00, O =16.00, 8§ = 32.00)

(ii) The hardness present in a water sample due to dissolved calcium ions can be determined by passing
the sample through an ion exchange column where, calcium ions in the sample are quantitatively
exchanged by hydrogen ions.- -.
In such an experiment, a 50 e’ sample of a solution containing calcium sulphate was passed through
an ion exchange column. The sample collected in the flask required 25 cm’ of 1.0x10 ™% mol dm™
potassium hydroxide for complete neutralization.

What is the concentration of the calcium sulphate in the original sample?
. (30 marks)

2.(a) (i) Define the term “Lattice Energy ™.
(ii) Draw the Born- Haber cycle for the formation of MgO.
(iii) Calculate the lattice energy of MpO using the Born- Lande equation:

U :M[i_},}
4re,r n

Given the following data for MgQ, which has a Madelung constant A for rock salt type structure, is 1.748,
Inter nuclear distance = 2.12 A%and constant n = 6.14. |

(iv) Experimental valuc of Lattice energy for MgO is 3850 kJ mol~ ! Can MgO be probably
regarded as an ionic solid? Give reason(s) for your answer.

. (40 marks)
(b). For each of the following species, draw the resonance structures:
(YHCO; ™ (i) S:0:% (iif) C10, ~
{15 marks)
(c). Using the concept of hybridization, predict the shape of each of the following:
() PCl;  (i1) PCls (i)} [PCl¢]l”
(15 marks)
(d). Using the x,y,z axes system, sketch the shapes of the following:
(i) atomic orbitals of pyand p, ( x- inter nuclear axis)
(i1) molecular orbitals formed by the overlap between )
(A) two py orbitals  (B) two p, orbitals
(30 marks)




L3

R .
3.(a). 1000 moles of gaseous oxygen (Cpm= —77) at a temperature of 427 C and a pressure of 50

atmosphere when subjected to an irreversible adiabatic expansion cooled to a final temperature of
327° C. Calculate the change in .

(i) internal energy, AU
(i1) enthalpy, AH

accompanying the process.
(15 marks)

(b).The root mean square speed of ideal gas molecules is given by the equation

J— 3RT

Calculate the tran51t10nal kinetic energy of ten moles of argon (relative molar mass = 40) at27%C.
(25 marks)”
(c) For any general system, it can be thermodynamicaily prove that

- (2) ]3] |

Deduce an expression for (C, - C, ) if the system consists of x moles of an ideal gas at a thermodynamic
temperature B.

(15 marks)
(d) 100 moles of water vapour are condensed to liquid water at its standard bmhng pomt of 373 K. The heat
evolved during the process is 50 kJ mol " while the volume change is 5 x 10> m’ mol . For the above
transition calculate the

(i) enthalpy change, AH
(1) entropy change, AS
(iii)  change in Gibbs free energy, AG
(30 marks)

(€) Under what conditions and to what type of system will the following thermodynamicaily deducible
expressions apply:- .
(i) H=G+1IS
" Dyg
- {n dS> —
(i) T

({l) w=-Pu AV
(15 marks)

4(a). The rate of the reaction,

2HgCl, + G044 — 2C1 +2C0;(g) + Hg2Ch(s)

is followed by measuring the number of moles of Hg ,Cl, that precipitate per litre of solufion
per minute.




L

Experiment  [HgClx ]/ mol dm™? _ [C204” "]/ mol dm” 3 Initial rate/mol dm ™ min™'

1 0.105 0.15 1.8x107°
2 0.105 : 0.30 , 7.1x10°°
-3 0.052 0.30 35x107°
4 0.052 0.15 g9x1078

(i) From the given data, determine the order of the reaction
(A) with respect to HgClh
(B) with respect to C,04"

(i) What is the overall order?
(iif) What is the value of the rate constant k?
(iv) Calculate the rate when [HgCl> ] = 0.020 mol dm"* and [C;04" "] = 0.22 mol dm™?

(50 marks)

"b)(i). Write the balanced redox equétion for the oxidation of Fe 2" ions by MnQO, ions in acid
/ medium.

(ii) Consider the electrode potential values given helow
Cu¥+2e— Cu E"=0337V ; Ch+2e —2CI° E®=1360V

Determine whether cell Pt/Cla(g,1 atm)/Cl' (1 M) // Cu * (1 M)/Cu(s) can function as a

galvanic cell or not.

(iii) Explain with relevant equations why H,S0, behaves as a strong acid in dil.CH;COOH whereas it is
not a strong acid in glacial CH;COOH. )
Use the same equations to explain the conjugate acid —base pair concept.

(50 marks;
5. (a) Define the following:

(i) Faraday Constant (if) Charge number of an ion (iit) electric field strength
(15 marks]

{b) (i) A solution of CuSOyis electrolysed for 2.0 minutes with a steady electric current of 6.0 amperes.
Calculate the mass of copper (in mg) expected to be deposited at the cathode.
(Relative atomic mass of copper = 63.5)
(ii) Calculate the electric field strength (in units of V m) in a solution, when a current of 0.1 A flows

through the solution of conductivity 2.0 m”! and cross sectional area of 10.0 cm”.
(20 marks

(c) (i) Write down the mathematical relationship between molar conductivity of an ionic species and its
ionic mobility using the standard notations.




(ii) Mobilities (in units of m* V™! S"‘l) of Mg® and C1 " in a 1.0x 10 3 M solution of MgCl at 25 °C
and 1 atm are 55.0 x 10 -2 and 80.0 x 10 ~*respectively. Assuming MgCl, to be a strong electrolyte,
calculate its molar conductivity in this solution. :

~ (20 marks)

(d) (i) Write down the mathematical expression giving the relationship between conductance (G), cell
‘ constant (Keen) and conductivity, k.

(ii) A student carries out a conductivity measurement experiment at the same temperature and using the

same conductivity cell for the solutions of two electrolytes LX and NX 1, and the following results
were obtained. : :

Resistance = 800 ohrms with a solution of 0.02 M LX
_ Resistance = 1000 ohms with a solution of 0.01 M NX;
Conductivity = 8:2 S’ with-a-selution-of 0-02- ML - -

Caleulate (A) the cell constant of the conductivity cell
(B) conductivity of the NXs solution

(25 marks)
(e) A student carried out two conductiometric titrations involving the following:

(i) 10.0 cm® of a 0.1 M Acetic acid solution using 1.0 M NaQH as the titrant.
(i) 10.0 e’ of a 0.1 M NaOH solution using 1.0 M HCl as the titrant

Sketch the “conductivity versus the volume of titrant added” curveé for (i) and (i) above and, explain th
shape of these curves

{20 marks)

6. Answer all parts.
Ea) Give the ITUPAC names of the following compounds.
0
. i .
1. CH3"(I7H“'C"CH=CH“QH“COEH
CHyCHgy cl

B oM
fi. CHz~GH—CH—CH—CHy
CH3 CHaCHa

(20 Mark
(b) Give the structure for the following compound.

’

(10 Mark

Propynal




“

(c) Deterﬁline the stereochemistry of chiral centres (as R or S) and double bonds as (E or Z) of th

following compounds.
i ; i .
GOH o, GHC
HaCOZT—NHa ﬁfc, - >=(C 2
GH,OH HC=C™ Yy OHC  CHgBr
7
H2C 5 Cl
Br
(20 Marks’
(d) Draw most stable conformation for each of the following compounds A and B.
Cls,,
CIGHCH,Br Q
Me "CHMey
A : B
(20 Marks)

(e) State the stereochemical relationship (enantiomers or diastereoisomers or the same) between
-compounds in each of the following pairs.

i CHO CHO
H——ClI HO H
HO—TH . Cl H
CH, CHg
H
OH CI'\_CH3
H cl
CHj HO™ "H
H CHa ’H3
1L Hj‘_Br
Br \ CHs H——OH

(30 Marks




