Seat No. :

AD-114
April-2015
B.Sc., Sem.-VI
CC-308 : Chemistry
(Inmorganic Chemistry)

(New)
Time : 3 Hours] [Max. Marks : 70

AU : (1) €5 Usetell ARl AL .

(2) Mzl ol 2is Us-lL el sauld .

1. (a) P2RA Hle 5d WdsiReadl aeld?l 52U dd die Ul ¢ld (54dr vil-l)
wislet ell dzl 2 sl diral. wd Adl 2 Astid SsReIAS AsdlsHHL oUsdl. 6
2

Al caldd ye we ey Asuil vl :

(1) Sc(z=21)
2) Ti(z=22)

(3) Cu(z=29)
(b) [Ti(H,0)]*3 il atlmg astue Al 8
Y
d! — @ waudll 2ld 2udvt AHAAL.

2. (a) el 55 2ed g 27 yHndl Aleid s 5 SBIRAA s181L (Al
U921 YL 1AL IS AL 2l €. 6
DLl
H-uR1g, Ml gllierR ulszel goly 2azuul 2aul. ¢-a3ls20 »tadl dirdl d-
sd dly ¢(9) ddL se-dl Hadl.

(b) [PruRaelly d2lui 28a 81 Hied, albdd, wdlsel dadl. 8
vl
SARIAA s1R5 vul 20Ul ABId s 5 Sleeia siRs 2 cRIRAA sIRs

N

9.
AD-114 1 P.T.O.



3. (a)
(b)
4. (a)
(b)

AsYaR uHls2el Guandl
Hll - ESII H21 - ES21

H12 —-ES 12 H22 - ES22
22l
Allylic cation, Allylic anion ¥t allylic free radical 12 E. Al a1l $21.
AL vied 9 2 SpP U5 sasl AL vell 109°28' 9 Ay saldl.
PUET]
CH, = CH, 13, e el gba-dl Rigid A3l

Fe,(CO),, ¥t Cr(CO){l A2a-il 2l
Y

flg-steti-lla Aulri-l A 260441 1R agluesdl Guallidl A3l

A [HHAH (A AL stelallras Adlg-l uR g5l Quil,
2
S0l olenzeil Al s,

5. el wsiAL gsul walel Ul

)]
2
3)
4
(&)
(6)
(7
®)
®)

d-s&sil [acioul sl uRool ™oL ¢Hd 9 2

d-d AsHel a5y Al 9dl ULl AL HLE A 9 2

d-d Asild "ol 215 HaH dvil.

drae SdseilHa elaRel A58l 24l Hie el [RaH 2l
s sdlsa ARl vled g ? cval 2l

Sp A5 S&Lsl QAL ViRl LUl

Sogzdl ved g ?

AL 5 doL [adu-l ard il

e v ols-slHat vied g ?

(10) Ir,(CO),, g stotilani 6lly 2 2ilds CO Ayl vl avil.

(11) Ad UHAAL GualdL g 9 2

14h2
(12) E=

oz A -l AAABASs via weudl.

(13) 2lZoz wls2eld ¢5 @3 U Auil. dHl AsouAA el AHAdl.
(14) &sd AUl ol GuloL il

AD-114

14



Seat No. :

AD-114
April-2015
B.Sc., Sem.-VI
CC-308 : Chemistry

(Inmorganic Chemistry)

(New)
Time : 3 Hours] [Max. Marks : 70

Instructions : (1) All questions carry equal marks.

(2) Figures to the right indicate full marks to the sub-question.

1. (a) Calculate the total number of micro-states for P? configuration. Draw the pigeon
hole diagram for it. Derive all the term symbols for it and arrange them in the
increasing order of energy giving reason. 6
OR
Derive the ground state term symbol for the following :
(I) Sc(z=21)
2) Ti(z=22)

(3) Cu(z=29)

(b) Explain the spectrum of [Ti(H20)6]+3. 8
OR
Explain Orgal diagram of d! — d° spectrum.

2. (a) What is Hermitian operator ? Explain it. Prove that Eigen functions belonging to
different Eigen values of a Hermitian operator are orthogonal. 6
OR
Give Schrodinger wave equation in Polar form. Separate ¢-equation from it and

obtain ¢(¢) wave functions as its solution.

(b) Derive the energy equation of particle in three dimensional boxe. 8
OR
Define Hermitian operator. Prove that Hamiltoniun operator is also a Hermitian
operator.
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3. (a) Obtain the following secular equation.
Hy -ES; Hy -ES,

=0
Hj,-ES;, Hy-ES,

OR
Calculate the energy of E__ for Allylic cation, Allylic anion and allylic free radical.
(b) What is hybridization ? Prove that bond angle between Sp> — hybrid orbital is
109° 28"
OR
Explain simple Huckel theory for CH, = CH, system.

4, (a) Discuss the structures of Fe;(CO),, and Cr(CO)j.

OR

Explain the application of IR-spectra in the determination of structures of metal
carbonyls.

(b) Give short account on OMC of Aluminium.
OR
Discuss the structure of Ferrocene.

5. Answer the following in brief :
(1) Which factors effects the splitting of the d-orbitals ?
(2) Why d-d transition occurs even though is not allowed ?
(3) Write one rule of d-d transition.
(4) Give Hund’s rule for deciding electronic constitution of an atom.
(5) Give the definition of spectrochemical series.
(6) Give the bond angle between Sp hybrid orbitals.
(7) What is Degeneracy ?
(8) Give the condition of normalization wave function.
(9) What is backdonation of electron ?
(10) Write the no. of bridge and non-bridge CO groups in Ir,(CO) ,.

(11) What is the use of variation method ?

14h?
(12) What will be the degeneracy of an energy level E = @ ?

(13) Write short form of Schrodinger equation. Explain the terms involved in it.
(14) Give two uses of Huckel theory.
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