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Gas constant (R) =8.314 J X 'mol™’ Avogadro constant =6.023 x 102 mol!
Planck’s constant (h) =6.63 x 10347 s Rydberg constant (R) = 1.097 x 10" m”!
Velocity of light (¢) =3.0x 10*m s~ Rydberg equation, % =R (n—i—z- - ;1,;) m
1 2

Mass of an electron - = 9.1 x 10%'kg

Part A
(Recommended time 30 minutes)

1. a) The line at 102.57 nm in the Lyman series of the Hydrogen spectrum corresponds to the
transition from the n® orbit to m® orbit (m > n) of the Bohr model. Rydberg Constant (R)
is 1.097 x 10" m™. _

| »R0CdsT DEEnd8ed el gumaBnd gmd N mniBmed 80 m musBme ¢wt
(m > 1) 8:n@wsd goc B eghod 0850008 néen grun®ae 102.57 nm ©d.
Boa88 Bueme (R) - 1.097 x 107 m™!
(i) What is the value of n? / n 8@ gow Bwe?

¥

..............................................................................

(ii) Using the Rydberg equation, calculate the value of m. / 3025« wdmsemw 08m0 BT
m 8 gos eamsne mosTm. ' '

..............................................................................................................
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" (iii) Calculate the wavelength of the series limit, usfng_suitable values fornand m. /neom
O g goos 6weeRdst egded B0 gmded B&0sT wemme mism.

.............................................................................................................
.............................................................................................................
............................................................................................................
.............................................................................................................
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..............................................................................................................
.............................................................................................................
.............................................................................................................

..............................................................................................................

b) (i) Write down the ground state electronic configuration of Ni** (Relative atomic mass of

Niis 28) / Ni** 8 58 g0dhed gecnieddm Bomstn Buslm (todnls 8o@iamm
mrte 28 @D,) '

(ii) What characteristic feature contributes fo the colour of Ni compounds? / Ni eeewdo
OE0 awm £ conludhm gen mbalc?

............................................................................................................

.............................................................................................................

2. Consider the following Born-Haber cycle for the formation of magnesium chloride.

O TREe® Bfeclclt cfuime wemt vum vows! odds! - ewWal Bnw wcww acsis.
Mg?'(g) *+ 2Cig) + 26°

o] Mg*, + 2Clg,
Mg*(g) + 2Ckg; + & '

Mgig) + 2Clg)

. (Al
c
Miig) * Clag)
Miig) + Clag)

Mgclz(s)

(i) Identify enthalpy change for steps labelled as “A”, “B” and “D”.

“A”, “B» eaz “T)* eEes wq@ﬁj’ o q‘qﬂ Bedd taqebn 65253“@1(3?8 GO nesw L T2
A
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(i)  Label the enthalpy changes of the balance steps./ @48 Bebds d¢ dsfon B
ebmun® wews! msim.

.......................................................................................................
............................................................................................................
............................................................................................................

............................................................................................................

(iii) If the standard dissociation enthalpy change for chlorine is AH = 120 kJ mol™, what is
the value of enthalpy change for step “C”. / fecdBst wew 0®8n Budm Oxm 8
@0mes AH = 120 k] mol! ® »®, “C” Bebd wewm dxdon @B ednend gon p@ute?

.....................................................................................................

.....................................................................................................
- * ' .

(iv)  Identify the endothermic processes. / mot gdeadum HuwdE vgmwonis.
.....................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................
.....................................................................................................

T R N N R R RN

(v) Write down the expression for Lattice energy (using the terms given and any other
symbols used)
8o aBe sewm gmanen’ Gosls, (§ gb aenis av vdn ©E cOm aonis
& oWy OBBsY )

.....................................................................................................

-----------------------------------------------------------------------------------------------------

(a) Write down the type of striicture giving an example for an ionic compound having radius
ratio > 0.732 and coordination number 8.
adend gmumn > 0.732 ew weam gomae 8 caest: gofim woondnn 6ew ¢Onddhnn
@8 Dyved 8ww éwm“m

.....................................................................................................

(b) Draw all the possible resonance structures of SO;% ion. / SOs* epcaz:nw eagwn D 20125
BoEd wdyanin Oyw glsln,

(33 marks)

3|Page



3. (a) Write down the name of the following éompound according to the IUPAC nomenclature.
IUPAC mw@mdens gmb sun & u1f wcecdon 5O mosin.
CHs
HCs CH,

(b) Indicating the priorities to the groups, designate the configuration of the double bonds
- according to the Cahn-Ingold-Prelog rules.

Cahn-Ingold-Prelog B4 b maed® DE S6@am ecoxtodst €850 dtimed Bufwase
enlEstm. . .

| BrsC g
/ I3 -~
HOOC =g O
7 Y
ClhC  C=N

(¢) The following three alcohols are reacted with Lucas reagent (anhyd. ZnCly/conc. HCI).
vum § §18 qrdememe nm Lucas gBmodme (anhyd. ZnCly/cone. HCI) e®e gBdao

mCOhm L.
(CH3)3C—OH (CHg),CH—OH CHyCH,-OH
A B : G
i. - Arrange the alcohols in the increasing order of reactivity.

aiFemoemc B dhed yBREwdBmd 08Bed gnBEeDEd amensis.

.....................................................................................................

ii. Write the mechanism for the reaction of A with Lucas reagent.
A et Lucas y8miome god 388 wed wisigens Ew culdsts.

(34 marks)
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Part B
(Recommended time 1 hour 30 minutes)

1. a) (i) Biiefly describe the Rutherford model of the atom.
SembBed ss®enm gumaie emdows dund mosim.
(ii) List down three assumptions of the Bohr model.
@@d¥ grmmaBnd ena comcue pmn Basin.
(iii) Discuss the success and the failure of Bohr theory.

el smEved D68 puy BDGE Budns mdsis.
. (35 marks)

b) (i) Calculate the energy of a photon of red light (The wavelength of red light is 700 nm).
Sy pecimed mO ®s e 808 700 ed 58, dn wecimod endedimem
nBe oemmne »OsIs '

(ii) Does the above photon have sufficient energy to excite an electron of a hydrogen
atom fromn = 1 to n =3 energy state?
gom mEsed eodeddnom atBes vBOGUS Bé®iged ) poceddnan n =1 eal

®00e® 8O n— 3 anif 8008 et cFELHD B DTed?
(30 marks)

¢) (i) Consider the ground state of Cd having a relative atomic mass of 48. Calculate the number
of electrons that belongs to the Azimuthal quantum nutber, /=2,
Cd 8, 98 adEhed modnty védam dnsiae 48 0d B8, | =2 cqie WeDsTO®
gomad gonl 0 pecHeddn 0D vamne MO, _ :

(ii) Write down short hand notation for the electronic configuration of Scandium (Relative

atomic mass of Sc = 21)
Sc 8 em8 ewe® a8n gecEletdn Bmmiwe Buslm, (Sc e, o. . = 21)

(iii) What is meant by electronegativity? Explain why the electronegativity of N atom in NH3 is
less than that of NH¢". '
Be@-waeimd wstom® gbcws Rt ¢7 NH; 8 N s@rened Bigr-waeombd NH4".8
N 868eped Byl -saenmbo D& gfbries? 9x74 8, Dnd mdsis.

13
(iv) Explain the term “Actinide contraction”. / “gusfSm &8 mweemdDme” eslm Dend wisTm.
(35 marks)

L

2. (a) (i) Predict the geometry of PFs by drawing the orbital hybridization diagram of the
molecule. Clearly identify the hybridization of the orbitals.
mEedE §ud®nien it wdvmnal ¢§8sY PFs geedd tndfe geddmomne mosis.
H»REOE Gudmiaes vwEE0 wgpnensim, :

(ii) Draw the Lewis dot structure for PCls and SFs. Predict if they obey octet tule.
PCls ese0 SFq wewn @868 St Oy 68T, 60 gan qddm Hadae BEsTmBG 5IB

geddmOne mOsTD.
(20 marks)
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(b} (i) Draw the molecular orbital energy level diagram for NO molecule./ NO ¢45d wewo
genm wntdm eed wdvm g8sis.

(ii) Calculate the bond order of NO*./ NO' 8 astam eog B8emam zmdzd’m

(iii) Compare the stability and magnetic properties of NO and NO*.
NO a0 NO™ 8 ednBmbe et 908w qan wewstemne mosim.

(30 marks)

(¢) (i) Draw all possible structures of C2H;Br, Clearly indicate the net dipole moment'in each
structure.
C2HoBr2. eoewn e o Boe® aggeo g8xsim. dud O E}an w0 @¢e 87O
@& 6w @0 eldsim,

(ii) The boiling point of ethanol is greater than boﬂmg point of dunethyl cther. Briefly
Explain.
Onemndd 8 mseme 08 8n8E In8 § msemae O D& &S, @mé@wzﬂ"
SOt Pl
(30 marks)

(d) (i) State the factors that favour polarization. / &;Bmceswd DL wlm wewsy mIsim,

(ii) The melting points of anhydrous NaCl, MgClz and AICI; are 1073°C, 985°C and 453°C
respectively. Explain this variation in melting points according to Fajan’s rule.
BEeBw NaCl, MgCla e AICh 8 ¢bom BBt 1073°C, 985°C wew 453°C o8,
o1y o RBwO gD Do D 689 BOEm® v @8 wmsim.

‘ : ' (20 marks)

3. Answer any two (02) parts from a, b and c. :
a, b 0w ¢ gmlst B5n® emdd e¢mmd (02) BEnd; eesin.
(a) Giving necessary reagents and conditions show how the following transformations can be

carried out.
3663 @S 0w YRS mEfEld qzsf@@zﬂ’ BB eae;eoﬁf wBolom By we v angs
@usTDsTD, '
CHg : O
i. OH HS'C)J\/\/\H'/H .-
)
. OH
. CH3CH,Br . CHa—CH-CH,CHs

(50 marks)
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(b) Complete the following reaction schemes giving the missing reagents or intermediates
labeled A-J.

A 80 J exitn 390 m3 & yhmdm eud gnd®us! eutdBal vun § &8 y 8w
ogd odybem mon.

. PBray B Zn dust PPN
ether methanol
Br 2+ o
i C _ Hg2*! H,80, / 80°C
Il CHgOHy=C=CH, = CHy=C=C-CH -~ D
Br
ne. Hp80
i, B T oo —NCO0H,
heat
O
v, g —2aNaoH q\/ H Of‘cm
‘ heat
HO MO J Oy
P e D =D e
' 0
{50 marks)
(c) Give the structures of the major products (K - O) of the following reactions.
s & ) y8Bwde v 8¢ (K - 0) e®0gi8 ¢0sis.
HaC 1. 0s0gfether
; _ .
HaC CH3 2. NaHSOalHQO
CZCH 1, Hy/Pd/BaSO/quinaline
i. Ho—g N
' 2. SOCly/heat
HaCH,C, 1. HgOAc, K0
il T =CH : M
ch 2. NaBHJOH
1. NaNH/lig. NH
v, CHaCECH _ 2ha. T N
2. NaOH
1.HOBr
v. HyCHC=CH ~ O
2. NaOH
(50 marks)
.............. Copyright reserved.............
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