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1. (a)

(b)

LE-107

L-S A% AHdl dl 22 gl e st A58l sail [HaHL avl. 6

Explain L-S coupling scheme. Give the rules for determining the term symbol for
the ground state according to this scheme.

AYAWOR

A2 ealdd ue A 2 Asutl Hadl :
Derive the ground state term symbol for the following :
1 Ti(Z=22)
(i) N@Z=17)
(iii) Cu**(Z=29)
s1SuRL ol AL el Qv 8
Answer any two of the following :
(1) dlaad d 2241 =2 el 25l el

Draw and explain orga diagram for d' and d° configuration.

(2) [Cu(H,0) > %l aeidel ugeHl it s [Hofo, uelol 24
MY u2e 4ol 9, AMAAl.

Absorption spectra of [Cu(H20)6]2+ ion give only single, weak, broad and
unsymmetrical band. Explain.

(3) uHeAAl :
Explain :
() Auledl Ram
Laporte rule
(i) At Ml AL Han

Spin multiplicity rule
1 P.T.O.



2. (a)
(b)
3 (a)
(b)

LE-107

SMBAA S1R5 @Al iUl ABd 52 3 SABBAA 5157 201 Yl
SHAL aARdlas ¢ly €. 6

Define Hermitian operator, prove that eigen values of Hermitian operators are
always real.

AHYWOR

26 AlHs Hie gl wlsRel daal.
Obtain the Schrodinger wave equation for the rigid rotator.
s1SuRL 6l AL el Ul 8
Answer any two of the following :
(1) =0 Ao s1Rs e 5125 9 dH AUlGd 2.

Prove that linear momentum operator is a Hermitian operator.
(2) xS dzol [Qhy ed 9 ? ¢ = Ne™® o q3idlsd 5.

2o <0< 2¢

What is Normalized wave function ? Normalize ¢ = Ne
(3) Y [Big alsd axandl.

Explain zero point energy.

im¢ where 0 < d<2m

Sellell 243y MLl &b uHd AHANdAl. 6
Explain the Huckel theory for ethylene molecule.
AYWOR
A2 Asyar wMlseL Guandl.
Obtain the following secular equation :
C,C, Hj -ES Hy, -ES, _o
H,, - ES,;, H,, - ES,,

SUSURL 6l AL Y6l UL 8
Answer any two of the following :
(1) ¥swU vied 9| ? SP s s&si-l d2ol [A9% Guandl.

What is hybridization ? Obtain the wave functions for SP hybrid orbitals.
2)  &ba-dl ydaRsusil A1l

Explain Huckel’s postulates.
(3) 2 Usl-l sz sasl yel s

Complete the following hybrid orbitals :

Y SP2(1)=LS+\/2 Px
NERRAE
1

\|ISP2(2):—3S+( YPx+( )Py

-4

W SP2(3) = S+( )Pr+( )Py

<



4. (a) Cr(H,0), 2t Fe(CO), -l @il 234l

(b)

Discuss the structures of Cr(H,0), and Fe(CO),,.

AYW/OR

flg-steti-ladl ol sl s2al die IR asiua-l Guaiofldl Axemal.

Explain the application of IR spectra in the determination of structures of Metal

carbonyls.
S15UBL 6f AL %alel AL :

Answer any two of the following :

(1) (n—CgHy), Fe L sitizei{l 21l 52U
Discuss the structure of (1 — CsHy), Fe .

2) YA (A AL dlcasiellRs dalg-il g5l e Al
Give brief account of organometallic compound of Aluminium (A/)

(3)  stolancells AU A2dupLdl AHLA Wl aeldl.

Explain the general methods of synthesis of organometallic compounds.

s <l Wil 25Ul wue udl

Answer the following in brief :

)

2)

3)

“4)

(&)

(6)

(7)

®)

LE-107

saled, Ais T AL e welldl € ?
The quantum number ‘J’ is known as
d-d st 2l 215 [Ham quil.
Write one rule of d-d transition.
sl Mlsa el quil.

Write spectrochemical series.
Sl vied g ?

What is degeneracy ?

2u{ly 5125 rvaL syl

Define : Linear operator
¢ ulszeL Avil.

Write the ¢ equation.
SALUMBAA S1R5L 6L BEls0L LUl

Give two examples of Hermitian operator.

AAUHUAL BUALRL Q.

Werite the use of variation method.

14

P.T.O.



©)

(10)

(11)

(12)

(13)

(14)

LE-107

e slol-2iuAHl T-Sdseiqdl AvaL quil.

Write no. of mt-electron in allyl carb-anion.

Aadd weudl-l uslz dvil.

Write the types of allyl system.

aleastells Adl-l vied g ?

What is oganometallic compound ?

Fe,(CO),, g stoti-llani el CO uye-l ivan quil.

Write the no. of bridge CO groups in Fe,(CO),, metal carbonyl.
Busiella (URUM3A 2L YR1adl did-steti-lad, Gelerl ul.
Give the example of trigonal pyramidal structure of metal carbonyl.
[Ni (NO)I], 4 eiizel elRl.

Draw the structure of [Ni(NO)I],,.



