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Q:1 Answer the following multiple-choice questions. 10]
1. How many symmetry elements present in octahedral point group ?
{a} 48 (b) 42 (c} 27 (d) 32
2. The symbol of rotation reflection axis 18 vreveiiiannns ?
{a) Cn (b) Sn (c) Dn (d) B
3. Point group of SFs moleculeis ............
{a) Td (b) Dah (c) Oh (d} Dh
4, How many microstates are possible for e’ state ?
{a} 2 {(h)8 (c} 4 {d)6
5, The d-orbital split into .......... degenerate orbital.
{a) 5 (b} 3 {c) 2 (d} 4
6. The magnetic quantum number has originated from ............ equation.
@v (b} @ (c}R (d) 6
7. What,will be the degeneracy of the ground state for a particle in 3d-box ?
(a) 3 {b}2 (c) 1 (d)4

8. Which values of & does not give a well behaved wave function ?
(a) Positive {b} Zero {c) Real (d) Negative
9, The relationship between the absorption at a particular wavelength and
‘concentration is expressed by ... law. ‘ L
(a) Beer's (b) Charle’s {c) Boyle's {d) Newton's :
10. The differcnce of energy between reactants and products is called ........... .
{a) activation energy {b) reaction enexgy {c) ) potential energy (d) none of these

Q;2 Fill in the blanks selecting the appropriate option given in the bracket: [08]

The plane of reflection is denoted by ... .. (Sn/ o}

Point group of NHz molecule is ............ (Cw/ Cav)

CN IS @ voovnoees field ligand. (strong / weak)

Ferromagnetism is a type of ....... . {paramagnetism / diamagnetism})

The electron degeneracy is reduced on shight ... of a system. (distortion/

association)

6. tn one dimensional Schrodmger wave équation the value of potential energy is
.. (variable/constant)

7. In acnd hydrolys:s ligands are replaced by ... . {H20/0H)

8. Syl is known as ... mechanism. (assoctatlon/d1ssoctation}
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Short Answer Questions (Attempt Any Ten):
Construct the multiplication table for Cav point group.
Define: Identity operation and symmetry element,

Identify the symmetry element and detect the point group of BCl; and SF.

Explain the microstates of t,? configuration.

Define: Crystal field splitting

Sketch the diagram of splitting d-orbital in tetrahedral field.
Give the third postulate of quantum mechanics.

Define linear operator.

Write characteristics of well-behaved wave function,

What is steric effect ?

Give the factors affecting the lability of complexes.

What is trans effect ?

Long Answer Questions (Attempt Any Four):

Write short note on : (i) Cubic point group  (ii) Reflection

Prove with proper examples: (i) S,2=E , for n = odd numbers
(i) Sa" = E , for n = even numbers

Explain: “[Ti(H:0)]" is purple in colour”,

State and explain Jahn-Teller effect,

Explain fourth postulate of quantum mechanics.

Derive a three-dimensional wave equation for a wave travelling in y-direction

and described as y(x,t) = f{x) - §(t).

. Discuss the acid hydrolysis reaction of six coordinated Co(III) ammine complexes.
Discuss Sy2 mechanism in ligand substitution reaction in octahedral complex.
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Q.1 ol Qe wigldu uriealletl yslel agellof L, [10]

1 e scdlal @ wyeul dec AMQ del g2t 87

(A} 48 (olly 42 &) 27 @) 32
2. UReHRL URlatdet atell del B

(&) Cn (6ll) sn ({l) Dn L E
3. SFs WQo] [Olg UHE wevrrecrrcerenens 8.

() Td (elypsh - () on (S1) Deh
4,02 RAQA HE Yecll YgHRAARM 25U B ?

) 2 (oll) 8 &) 4 ) 6
5. d-se8le] (Aeuoset oo YHalsAs sesiHl W 8.

@A) oy 3 2 (Sl) 4
6. Yoiglat sAAoeH U5 ............ AHsRQHI HA B,

@y GUL @bHr ho
7. ARR Wl Hiot 50l 1R vl Q] analsad el 692

) 3 (olly 2 1 Sy 4

C 8.2e] 52 Yoo idl adgs alg d2a@fe wud stell?

() Yot (olly 9ot () aclas (S1) it

9. M55 A2olClole WA UldcllHl TG ARAA A .o Q2 gl causd a8,

@) o0t (ofl) s () acistt  (Sl) ef2etoil

10. UQBa U Geulgoll a2 Glell dgleldal ... gdcdl A B,
(@) uBus Gl (olly ufau Gost
@y dedet Gt (S1y el Axat A&l

()




Q:2 Saul sullel @seuidl wldseu ude sdlal vl orou YU (08}

8 yAElel AHAA _......... 2L YR saH A B. . (Sn / o)

2. NH; Qo] [lg Y@ ovvrrvveern 8. {(Cw / Cw)

"3 CN-A e Aot [AdUes B, A [@Adles. (Mol / alold])

4. AsYuslet (Ferromagnetism) W ceocerveeeerne Ysiz B, (ejesdla / yldjeslay)

5. ReMell ... U2 8AsAlel AHEA wlouA 2068l ez 8, ([Asla /
Yolloget)

6. o5 UBela MR dzot dwlseml dAalEd Bt Bud e, 8. .
(WECUAL 83 / UAUA)

7. ARs waQeisetHl [AdUsS ........c... 4R REAAHL 2UA B, (H20/0H)

8. SN1 A oo, BaRE ¥ Wauuel B, (3R, (Yalogel / [l

Q.3 251 Ualloll wellel vl (BlefugL ex): : [20]
1. CoV AMp HI2 JJRUslR 5les 3L -
2. cvUBd 53 AsH B 2 ARUA et
3, AR dcel BUOWA 1A BCl 2ol SFg oil (0lg A4 otssl 3.
4, e AR Usttoll YeHRAARA UHA AL
5. calua@ld 53\; 2525 Aotalle [Qeweset (Crystal field splitting)
6. AscSla Anul d-saislolt [Qouesetall 2ugld 131,
7. scllez ™ Antatsdl oy yduew 2,
8. ullat stes caval@d 3L
9. Yaicdotall 2ot [QRaell cualsdll el
10. 235 R dled g2
11. A0l AN Al AR sl URGO AU,

12. 2lo¥l UAR WA ¢?
Q.4 ciotl Yallell wallod vl (SleFugl AR): [32]

1.85 ol Qull: (i) wot (Blg wye (i) wllle
2. 222 GeloR@l ad U@ 53 () S22 = , %l n = ASL vl

(2



3. “[Ti(H20)s]? B aslgf(320 201 1RAA B Ao

4. %8lel-2AHR WA AL ol AMadl,

5. sl M 2lotautoll ugel yduegl wesal. |

6. y- Rt ol s2clt 2ol Wiz B d2ot :lls ANl ua
Ly O=f®) ¢ © A agdd, :

7. Co(lIl) Aot dflollett ARG s waldauesatoll yiau ualf

8. e st g2t Al Sy2 @oties Areiuat Baufal®l AL

%('____,__,___—-\—rw

L33







