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Gas Constant / suruporgfled (R)

Planck Constant / Nemmaslesr wrpfleS (h)
Velocity of Light / g@aflullsh Gsuad (C)

Mass of an Electron / @evdhalysit geinfien sHemiley
Avogadro Constant / siengsrsErmprgiad

Rydberg constant / ffien@uéaian wrpfiell (R)

Rydberg equation / pfigbBuddleit goan®

= 8314 JK ! mol™
= 663x10™7Js

= 30x108ms’

= 9.1x10% kg

= 6.023 x 10% mol”!

= 1097 x 10" m™!

Part A /ugs A

(Recommended time 30 minutes) / (Ufibaienpdainn s sreod 30 Bl mbuseh)

01.

a) The line at 102.57 nm in the Lyman series of the Hydrogen spectrum corresponds to the
transition from the n otbit to m™ orbit (m > n) of the Bohr model. Rydberg Constant

(R) is 1.097 x 10" m

bralisy feae ) gslmmnsmsuuj]ai! eoowat  OFm_fler 102.57 nm  Bed 2 ehen  G&n(@, GLiy

wrdfuflsr n s @UBBelsd Goba M Sos

ljlmmgmasasnem (m > n)

g;HML@l&mrrm@rrgw g eBusaler wagiied (R) 1.097 x 10 m’ sy,

fliPupe

& e il




(i) - What is the value of n?
n 861 Qupuomemd wirg?

(i1} Using the Rydberg equation, calculate the value of m.
MLebCusslsh Foadum’ e 2 LGuUTSHSH, M @ GUDICTOIHMS SHMNHEGHS.

(iif) Calculate the wavelength of the series limit, using suitable values for n and m.
n wopph m Aweblldt GQurmSsone  GuDoTEIRIEmET LG B5HS),
Gam_i asvenevilslt SIMEBMSHMmS Bl EHS.

b) (i) Write down the ground state electronic configuration of Ni** (Relative atomic
mass of Ni is 28)
Ni*  @en HOIHenés  Seoddliret  Pleneowsniolsny  eipsmis (NI St
s SigmGeiedt 28 sy@ib). -

(ii) What characteristic feature contributes to the color of Ni compounds?
Ni Gsjmausslilc BpgShe unsefiys Ceiupd fpliiuedy) wrg?

(33 ysirefiessir)
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02. Consider the following Born-Haber cycle for the formation of magnesium chloride.
il @Cenmenyigat o _GeundsdhHlemen &G 1felieugpd  Guied-giLi

FhBISIHN  HHHIS.
2 -
Mg +(g) + 2C1(g) + 2e

(D] Mg ) + 2CT;y
| Mg’y + 2CLy + 7 ‘
)

Mg +2Clg

Mg+ Clyg

Mg+ Clyg)
l MgClyg
a) () Identify enthalpy change for steps labelled as “A”, “B” and “D”.

“A”, “B”, “D” aan QUWIALLLCL. LIQEEHEHTE GiulLialelenems orfpmisme
SIGNDLILITETD SHTemim.

A

B

D

(ii) Label the enthalpy changes of the balance steps.
WGBTS 2_6iT6T LpHEmbETea bleuliieasiiehens ombpmisenen Guwifihs.

(iii) If the standard dissociation enthalpy change for chlorine is AH = 120 kJ mol ™,
what is the value of enthalpy change for step “C”. Give reasons.
&Cemiflafisn BHuio Bememin i iflens Geulneystiemens wrpme AH = 120 kJ
mol™ oG, BsmeEemow, wy “C” Ra  Oolwieysliehomp  ofBDSSbheTan -
QumoTeND WTSHIT STTERISET HHS.

e e e o et e e i i ot et e o t 4mat ct mm  r  m e  d S l F H  Tm Fm  T} F m  m m m m t my  m m  m  — —

(iv) Identify the endothermic processes.
DIBOULLEHTES QFUIEOUPENDHMET DISDLUITED  HIT6wI%b.




(v) Write down the expression for Lattice energy (using the terms given and any
other symbols used)
srooassbHsaiu  Qusflium el eaupgis.  (SFUULL. LSRG  wbod
uSUBSSHL genany GiuiBssnenupd o LGWTSSE®HS)

b) Write down the type of structure giving an example for an ionic compound having
radius ratio > 0.732 and coordination number 8.
oemy el > 0.732 asond Goew oan 8§ ouEad 2 een owel  Galeneu
REPIBETE 2. _HNred QeNBHHE DB SO GUEMBIL CTUHHID.

¢) Draw all the possible resonance structures of SO;* ion,
SO~ swefihe susSuinre Enarssl Lo HULemoliLSmeTLD e

(33 yshieflseir)

03.
a) Write down the name of the following compound according to the TUPAC
nomenclature. _
IUPAC Quuifiighe oeniow, Masugd Sajamenulled LD 61¢Laus.
CH,
HCy, CH,
CH,
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b) 'Indicating the priorities to the groups, designate the configuration of the double bonds

according to the Cahn-Ingold-Prelog rules. .
sren-@eiCoreol -ifldeores  olBlwendseniow,  Uedieumd  Gofameumeficd 2 eien
gl Liseflelt  (siigniflento  guorii@g®amet  GUUILEH, oupplsd 2 eer  Grleol
1 fenesnliemerhedr &L Lenwliiensr GLwf@es.

OHC, C=CH 0
C=C BrsC,_ C-cp,

HOOC c=¢
ClL,C C=N

The following three alcohols are reacted with Lucas reagent (anhyd. ZnCly/conc. HCI).
Lsiteuqpid  oIhHGHTevHE6N cpaimid eursErde GansHamen GLINHGHL- 6 HTHHLOHL[HEHee
(Brmm ZaCly / Gspiibe HCH)

(CH;);C—O0H (CH,),CH—OH CH,CH,-OH

A B C

(i) Arrange the alcohols in the increasing order of reactivity.
@6 omsCarchamer, owuppfel  srégESAnad  oPENEEGL  @uorigisd
auflenaliBH5IS.

(1i) Write the mechanism for the reaction of A with Lucas reagent.
A wopgd  opnerdlar  Garmenen  Gun@slt @dwsubpidslsnwilsomen
FNHBHIDEIE, HHH QUISPDENL ETIpSHIS. ‘

(34 yeirefeseir)
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01.

a)

b)

02.

a)

)
(i)

(i)

(i)

(i)

(1)

(i)

(iii)

(iv)

(ii)

Part B /ugs) B

- (Recommended time 1 hour 30 minutes)
(ufibgismydatii. sreob 1 waslghgluneon 30 Eiflrisst)

Briefly describe the Rutherford model of the atom.
mHELITTL gl gy Lrgiflujmeme HESHI0TE aflndEs.

List down three assumptions of the Bohr model.
Gurg wrgfuflslr apeim BHSHICHTEHBDENUID UL IQUISLBHSHIS.

Discuss the success and the failure of Bohr Theory.
Gury Camiumigel Qeupall whprd GHrevellEmen HHb.
(35 uyehiaflsei)

Calculate the energy of a photon of red light (The wavelength of red light is 700
nm),

douiny Bim @efulels Gurl CLmelr geipfiesr s safldgs. (Faly Hin
aefiufsit esmeufend 700 nm  SED.)

Does the above photon of this region have sufficient energy to excite an electron
of a hydrogen atom from n =1 to n = 3 energy state?
G UM L @iids ownsopemd o eten  QuI_GLnmsll, mEHrF
oigyelsh o oen @f BeodsHrmer n=1 F&5 Wl LEHEHD Bopm n=3 5
Lt NG mlGoushe Comanuna Foalmu eramiBerenst?

(30 ysireflssir)

Consider the ground state of Cd having a relative atomic mass of 48. Calculate the
number of electrons that belongs to the Azimuthal quantum number, /= 2.

48 @emett s owmgaleflouts et Cd @elr sHeorilensvenll &®EIE. ENIG
Heogely soHFCF QLel, [ = 2 Boewns Coips  Beoddlyensefer
61600r60N 6N BENILY  HERNTE:S B,

Write down short hand notation for the electronic configuration of Scandium
(Relative atomic mass of Sc is 21).

eOOEsaNouISHST Beoshdlrer Flencowemlinl HhESHma GUWLE paompuish
a1p&EIs. (Sc Bei smiogibeved 21 Qu@Eb).

What is meant by electronegativity? Explain why the electronegativity of N atom
in NHj is less than that of NH,". ,

WstiCen gl g  sediemn  arediprsd  eistisn? NE; @ed o eisn N oigmelies
WesiQaays Haewn syamg, NHy Beo o 6o N ogpeds Oamsys
Hellenioenidl efl_eib SEDBEUTEH @mUuE 66T a6 ollenSEGHS.

Explain the term “Actinide contraction”.

“oibleman§ HMHBDBID” @D UHHmS ellendbdhs.

(35 yeheamsh)

b
Predict the geometry of PFs by drawing the orbital hybridization diagram of the
molecule. Clearly identify the hybridization of the orbitals.
PFs opeodbampiisit  @UIDped &60lL)  cuehJULHenS  6UHFGUBHO  (peoLd, SIHe
sHipeudemna Sronafldbes.

Draw the Lewis dot structure for PCl; and SF,. Predict if they obey octet rule.

fo|Page .




b)

d)

03.

PCl; wppne SF4 gi@ujsu_r_'rmsér poruldler  Leitefls UL emOLILBEDET  GUEDTE.
- DISSIT. DiWE SIS ell@ldE 2 1. LIGaAEmeeT 6161 Fnlih.

(20 yeieflema)

(i) Draw the molecular orbital energy level diagrém for NO molecule.
NO apeosbaaiiel, apevbsaBr @Uibped FoHanlL suﬁu)UULg;e;o)g, ﬂIGEDUEB

(ii) Calculate the bond order of NO".
NO' @1 Lememiiy] aiflmamy soflbes.

(iii) Compare the stablhty and magnetic properties of NO and NO
NO wmg NO™ g@buapds o mflssdimn LoD SMhs @Lusuu
erenauhenn @UUIBS.

(30 ysielemsi)

(i) - Draw all possible structures of C;HyBr. Cleatly indicate the net dipole moment in
each structure.
CH,Br; @iig ansbslutoner Senaigg! SLLenoliSmemud euemfs. g eibeun(
&L t_emiol i flangih Capiin B M6 Sl gimenen Cmartient s
GPSBIHHIB5.

(ii) The boiling point of ethanol is greater than boiling point of dlmethyl ether

Briefly Explain. |
aHBamedssl  QurFPeveouimengl,  eLfammesd  FSHflel (Dimethyl  ether)
Qengifiameal sfiL SIFSOTGLD. @S HHEHLTE olbEs.

(30 yeireflseh)

(i)  State the factors that favour polarization.

BB pIEYHERIDEE FIHEHTa Stgaileamet GUlniGs.

(ii) The melting points of anhydrous NaCl, MgCl, and AICl; are 1073 °C, 985 °C
and 453 °C respectively. Explain this variation in melting points according to
Fajan’s rule. -

o NaCl, MgCl, 1wopgd  AlCk = Ssubfleln. 2 _GHGHmeussT  (apou
1073 °C, 985 °C wmmpie 453 °C a@b.  ugrefs  efi@ldsmiow,
o _mGHmessiied sremLBlL Seubapndasner ellsndbgs.

(20 yshreflssin)

Answer any two (02) parts from a, b and c.
a,b,¢ g ugHsaie, wCsmid B (02) LEHsEEEE almlwailhbg:s.

Giving necessary reagents and conditions show how the following transformations can

be carried out.
st CorsmaIQUIEGLEsT  WHED  BHubsmenss  spdlaIBmn  HHRASBEH
eweotb, Lleiiengptd MBEiBEemeT eisieury GoBCmmsiien Epgu|b eler ST (Hb.

CH, .0

) QOH . H3CMH

0
(i) CH;CH,Br

OH
CH.3‘ (!:H' CH2CH3

(50 ysitedmeir)
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b) Complete the following reaction schemes giving the missing reagents or intermediates
labeled A-J.
A opopsd J eueny GLwfl Cn Beiten  CanmenaniQUITmL Bl WoHmD  Banl_Bleneomssii
SEsNHED SHHeSH apeod Laiumh STEsLQmamsT pIRmwlILBHEIs.

) A PBry, g Zn dust PN

ether methanol
’ Br Hg?/ H,80, / 60°C
@  CH,CH,C-CH, €. cHycec-cn, -8 P00

Br
(i) cang. Hp80, . PhCO,OH .

keat
vy g SENOH O/\’ O m  cro

heat

HO. p HO J O

(V) \Q\/OH > T\>\/0H n’OH

(50 yeirelasir)

c)  Give the structures of the major products (K-O) of the following reactions,
\Nesrenapid gréamsetcn Ursmer efsmetoyselen (K-O) U L@DOUBMEIUD HiH.

H, 1. 05O fether

me o 2. NaHSOy/H,0

(i} K

HOUCECH 1. Hg[Pd/BHSO‘;/qﬂjﬂOliﬂe L

(i)
2. SOCl/heat

H;CH; 1. HgOAcy H,0
(iii) %: 2

1,c 2. NaBH,JOH M
(iv) ’ CH3 C=CH 1. NﬂNHlﬂlq NH3k N
. 2. NaCH
1LHOR
%)  HCHC-CH - 0
2. NaOH

(50 wsiraiemsir)
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