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1. (A) Derive term symbol for the following : . | | 14

(B)

2 Al
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(a)
(b)
(c)
(d)

(1)
(i1)

Answer the following in one word or a sentence (any four) :

(1)

(2)

(3)
(4)

(5)
(6)

Write Schrodinger equation for
separation of variable to separat

eigen value of this system.

(1)

(1i)

Fl@z=9)
Ti*? (z=22)
N (z=7)
S(z=16)

OR

Explain Orgel diagram for d? — d® configuration. : ' - 7
Explain the absorption spectrum of [Ni(H,0)¢]**. ' 7.

What is the relationship betwéen spin miultiplicity and number of unpaired
electrons 7 ‘.

Why does [Mn(H,0)¢]J** gives light pink colour ?

What does ‘2’ indicates in the term symbol 2p-?

What will be.the term symbol for the lowest excited state of the helium
atom (He) ?

Why thé d-d spectra is very weak and unsymmetrical ?

Which factors affects the splitting of d-orbitals ?

an electron in a cubical box. Use the technique of

e it into three one variable equations. Discuss the
| 14

OR

rty of an operator. Prove that eigen functions

Explain hermitian prope
or are orthogonal. 7

belonging to different eigen values of hermitian operat

Obtain the normalized wave function and the value of energy for the nigid
% f

™ M ™

rotator.



(B) Answer the following questions in a sentence only (any four). 4
(1) Give any one example of hermitian operator.
(2)  Write the ®-equation.
(3)  Give the zero point energy of an electron moving in a cubical box.
(4)  What are polar co-ordinates ?
(3) Why do we normalize a function ?
(6) Give any one application of the rigid rotator model.

3. (A) Explain the variation principle and obtain the following secular equation ; 14
Hj1-ES;y  Hp-ES)p 20
|H21—ESy;  Hjy-ESy;_
OR

()  What is hybridization ? Obtain the wave function fof sp” hybrid orbtial and
calculate bond angle and its relative energy. 7
(1)  Explain the Huckel theory for ethvlene molecule. 7
(B) Answer any three of the following questions ifi one senfénce. 3

(1) 'What does H,, indicates ?

(2)  Give the bond angle between “sp’hybrid orbitals.
(3) Write the use of variation prinéiple.

(4) Whatis ‘overlap integral’ ?

(5)  Write the no. of nt-electrons in.allylic carb-cation.

4. (A) Discuss the application of IR spectra in the determination of structures of metal

carbonyls by taking suitable examples. 14
f OR
(1)  Draw the recent orbital diagrams of Mn,{CO),, and Co(CO);NO. ¥
(11) Defme the term organo-metallic compounds and give their classification. 7
(B) Answer any three of the following guestions in one senterice. 3

(1) (C;H;),Zn is an organometallic compound. Why ?
(2) ~How many bridge carbc}nyl groups are there in Co,(CO)g ?
(3) When is the dn-prt bond possible ?

(4) What is effective atomic number ?
(5) Draw the structure of (CsH;),Fe.
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1. (A) -1 eulRa uel 12 23 isuAl Andl : 14
(@ Flz=9) '
(b) Ti*3 (z=22)
(c) N(z=7)
(d) S(Z=16)
| Yl
() d?—dfRaAL MR 2Dl 20 3oL, 7
(i) [Ni(H,0)]*?Al 20MeL quluz Ul 7
4

B) Al HAAL DS ARHL VAU vl : (SlFUBLAUR) |
(1) 4 ojeis 24 i@l SRR AT AR dvi sulL
() [Mn(i,0),1* ksl aellzustaael 01 R 6 1
(3) 2p 23] disti 2’ Y EAR S ?
4) [Rellux wzaigl (He) -l Mt Bond vicral |-l 2+ st 56 ¢ 9
(5)  d-d ariuz ellld golt 4 i QU B 9
6) d-5aialAL [eier-l sul YRo{0 AR R B 9

e IR 5ctl BAAA 2 AlkorR 2wl @il Aet R 2yl Tual
0l ARyt {lseriiall AL A ARyt W10 Al 2L URU@AL AR

Rl 2l K.

2. (A)
14

YL
el wiondl. Wi A S KRl sRE ElE

i) srsAl el
2RI HEA BRI AR seidl 20ARIHA U 8. 7
G ea-gils HE wMgd dR7L &6 2 Al Het ANl 7
P.T.O.
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(B) A4zl A1t 2R WAL et s etz AN : 4
(1) A d As KRB0 5R5- BereL 4.
(2)  D-uH{501 24 "
(3) &t NEIHI el 561 U2 -ulGig Al Heu ealdl. "
4) Hdu AR A2Q g ¢
(5)  AUHIAISQU AL HI2 SIAUMHL A 6 §
(6) s QUHSs WRLE-L S19RLAS Byl dvil.

3. (A) U UHA YA A Qﬂi\l-i AsyerR w501 Guondl : 14
g 'Hj;-ES;;  Hj;-ESp -20
|Hp1—ESy; - Hpy —ESy; |
Y| |
() A5 2@ g 7 sp? el 5815 HI2 RN Ul ARy (SRl 24 UM
Al Hex el 7
(i) delell 21 Hie Wel gladl Rigid yHmdl. | 7

(B) lRA-rniell S1fuel 0l WAHIAL s lsAHL ovelio] el : | 3
(1) H,, deulds 9 |
w(2) . ‘sp’ Usd 58151 4RRAAL of S10L AL
(3)  ua uHAA Gyl gauldl.
(4) ‘MlRAY gl2ua’ Vl2d 2| f
(5) el slol-B2uH el v e,

4. (A) | rid-stedl(Ret Aer-lAL oEREL sl 53a |2 TR delue-l GulBidl Gelszel AR
AHmdl, 14

A4l
(i) Mny(CO);p i Co(CO),NO Al 2[5 5815 2AIAMN EIRL.

(i) lol=llcdx Aoyl vl 2] Q2 w501 53, |
(B)._Al2A-13i2ll SR 211 U3AL DA clUsH opelio] el : _ 3
(1) " (C,Hq)s2Zn s1ol-+il(cq 4oy 8 UL HI2 ?
(2) * Co,(CO)gHL B2ell Wllor slollAa & ¢
(3)" dr-pm SRl ol SAR AL oA B ?
(4) USRS YU, SHIS 2@ & 7
(5) (CsH,),Fe o i=ReLERRL,
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