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PAAL: (1) U AR s 2l 182l S1EUBRL QL UBLAL Yol AL
(2) U AGR Ad-l Lol 2AMAL SRV 8.

1. (A) AR slde ue 12 23 AsiAl Hodl ; 7
(i) Ni*2(Z=28)
(i) F(Z=9)
(B) [Ni(H,0),]" 2l 2ml doiuz A+l 7
2. (A) L-—S oy uHovell dedl 2eR uRL R 23 245t Assl salt-L (Rl el 7
(B)  d? — weuell-L uslel iz Al e u oAl 7
3. (A) ROysRizex-l wul s3l 7
(B) A&l tRaL (A8 2 AHIAlSA 2AA0LS Howdl : 7

y=Nem ol 0 < ¢ <2n

4. (A) H-wzHWL HE AR A0l gl 203Ul AL ¢-+H15R01 AL diRdl d-L ¢t
=[5 =L ¢(¢) g@-l HOl. 7

(B) ¢[HR1auA 5125 D2d 8] 2 A61d 515 e[HRIRIA 5151 AP A Y dRlds U S, 7
5. (A) w=C, ¢, +C,b, Hie AR [Raus (Sehite) drdl 7
(B) eldd Hes (allyl radical) Hi2 &5 UHA UHISLE_ HOL 7
6. (A) Aclde 52l (allyl cation) HI2 &l5A UHA WHMIBLE WAl 7
(B) sp? UL HIZ clzdL [A=dl Hadl, 7
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7. (A) Fey(CO) il oielRulAl AUl 31

(B) (I (Mg)il slofettecll 4219y UR 251 vl

-~

8. (A) CO,(CO),ll ofeurulAl Ul 531,

(B)  slofeliceld HloriAL ogEL-EL USIRL AHML.

9. AlRAAL UBLAL 25HL AL AL : (SIS 21S)
(1) 2 sl 1G HE A He2lellR{ElHL BHa g 2
(2) 2+ sl 3F sasla slelld A (L) L Bra gl 82
(3) 2l dlasuA A el

(4)  AlA-2ER AR UHIGL 2ARFESRL USLOUHL H=A2 i, 2L d-52151HL 248 [dgd
SR AL ?

(5) AblAlEE]l wRd @il

(6) vl IHIAAL SRS AHIsREL QUL

(7)  AHAAUZIMIAL A2l Hie Wl ulsreL AL
(8)  SMellud sirRs uMlsruL el

(9)  BLSEAL WHA UHLGL ol sHIs| ulsrEL AL
(10) A A HI2 Slelselsiid Albd-dl Bud el
(11) sp3 USRIV HI2 olu S1RL oyRlLdl.

(12) &iseAl WH UHIGL szl Blrdie AHIs0L AL
(13) Ni(CO), L 4s8L oviudl.

(14) suid slollRa Afgl{le ARyl A2 9 ?

(15) 5L 2Aelg, el sLef(AU UYL 61 § 2

(16) el 31 ofe bRlddL SIERL D5 SLofu(c ALY, BELeR1L AL
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Instructions : (1) Answer any three questions from 1 to 8 questions.

(2) Question No. 9 is compulsory.

1. (A) Derive the term symbols for the following : 7
(i) Ni2(Z=28)
(i) F(Z=9)
(B) Explain absorption spectrum of [Ni(HZO)6]+2. 7

2. (A) Explain L-S coupling. Give the rules to decide the term symbol for the ground
state according to this rule. 7

(B) Explain Orgal diagram of d> — complexes. 7

3. (A) Discuss Rigid rotator.

(B) Calculate Normalized constant for following wave function :

v =Ne™ where 0 < ¢ <2n

4.  (A) Give Schrodinger wave equation for H-atom in polar form. Separate ¢-equation

from it and obtain ¢(¢) wave functions as its solution. 7
(B) What is Hermitian operator ? Prove that eight values of Hermitian operator are
real. 7
5. (A) Derive secular determinant for y = C, ¢, + C,¢,. 7
(B) Derive E_ for allyl radical according to Huckel theory. 7
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6. (A) Derive E_for allyl cation according to Huckel theory.

(B) Derive wave functions for sp? hybridization.

7. (A) Discuss the structure of Fe,(CO),,.

(B) Write a note on organometallic compound of Magnesium (Mg).

8. (A) Discuss the structure of CO,(CO),,.

(B) Explain different types of organometallic compounds.

9. Answer the following questions in short : (Any Eight)
(1)  What is the value of spin multiplicity for term G ?
(2) What is the value of orbital angular momentum (L) for term 3F ?
(3) Write spin selection rule.

(4)  When do slight distortion occur in d-orbitals of central metal ion in Octahedral
complexes according to Jahn-Teller effect ?

(5) Write orthogonality condition.

(6) Write the equation for linear momentum operator.

(7) Give energy equation of electron in cubic box.

(8)  Write the equation for Hamiltonian operator.

(9) Write the equation for bond order according to Huckel theory.

(10) Write the value of delocalization energy for allyl anion.

(11) Give the bond angle for sp> hybridization.

(12) Write the equation for electron density according to Huckel theory.
(13) State hybridization in Ni(CO),.

(14) What are metal carbonyl nitrosyl compounds ?

(15) Which non-metallic elements can form organometallic compounds ?

(16) Give any one example of organometallic compounds having bridging bond.
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