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1. This question has two parts: Part A and Part B (Total pages = 3). 

2. Answer the questions of the two parts in two separate ans,ver scripts 

3. On the top page of the answer script write the part number correctly 

4. Answer all the question 

Fundamental Constants and useful data: Velocity of light, c = 3 x 108 m s-1
, 

Planck constant, h = 6.626 x 10-34 J s, Faraday constant, F = 9.6485 x 104 C mor1 

Atomic numbers: Li = 3, B = 5, C = 6, F = 9, Co= 27, Ni = 28, Cu = 29 

Part A 

1. (a) Calculate the E0 value for the reduction of Te+ to Tl in aqueous acidic solution 

using the Latimer diagram. 

1.25 -0.336 
Tl3+---Tl+ Tl 

(b) Using the Latimer diagram draw the Frost diagram. Show the calculation. 

(c) Calculate the de Broglie wavelength of a He atom traveling at 1000 m s-1
• 

(d) If a light with a frequency of radiation of 8x1014 Hz is shone on metal and 

photoelectrons are ejected with a maximum kinetic energy of 1.6x10-19 J. What is 

the photoelectric work function of the material? 

2+2+2+2=8 

2. (a) From the ground state electron configuration of B2 and C2 predict which 

molecule should have the greater dissociation energy. 

(b) According to molecular orbital theory, which of the following species has the 

highest bond order? 

a) F2 b) F/+ d)Lh 

2+3=5 

3. (a) Arrange the following in. increasing order of ~o value: [NiC16]2+, [Ni(H20)6f+ 

and [Ni(NH3) 6]
2+ and [Ni( en)3f+ {en = ethylenediamine}. 
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(b) Compare the them1odynamic stability of [Cu(NH3)4f+ and. [Cu(en)2]
2

+ {en= 

ethylenediamine} and give reason. 

(c) Find out the CFSE and calculate the expected magnetic moment for K3[CoF6] 

and K3[Co(CN)6]. Assume pairing energy to be P and crystal field splitting energy to 

be~o 

2+3+3=8 

4. (a) "CO and N2 are isoelectronic, but CO forms numerous metal complexes, 

whereas metal complexes ofN2 ligand are comparatively rare."- Explain briefly. 

(b) Write down the catalytic cycle for hydrogenation of alkene. 

2+2=4 

PartB 
1. Write down the absolute configurations (R/S notation; indicate the CIP priority for 

individual groups/ligands) for the following molecules? 
2 X 5 = 10 

Me tBu 
tBu 

~OH Q=c-{CI Ph~ 

2. 

OH 

Whether the g1ven molecules will be chiral/achiral/meso/chiral but not 

resolvable at room temperature? 
1 X 10 = 10 

HO~OH 
Hd'Y 

OH 
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3. Predict the number of gauche butane (GB) interaction present in the following 

molecules (for their most stable conformer), draw the three dimensional structures 

and show the GBs by double headed arrows? 
3+4+3=10 

cO cb· &Me 
Me Me Me 

4. Predict wh~ther the following substrates will react under SN 1, SN2 or inert towards 

SN reaction? 

04: d1r Ph 

Ph~Br 

lx5=5 

5. What will be the final product in the following reaction, explain your answer with a 

detailed mechanism indicating the stereochemistry of the final product? 

QH 

~ 
i 

TPP, DIAD 

HN3 I THF, rt 

5 

Product 

6. (a) Hydrolysis ofEtS-CH2CH2- Cl is 104 times faster than that ofEtO-CH2CH2-

Cl. Why? (b) SNI solvolysis ofPh-CH-(Me)-CH2Cl is faster than Me2-CH

CH2Cl, why? 

2.5 X 2 = 5 

7. Predict the relative rate of oxidative cleavage for the following two diols with HI04 

and also provide proper explanation for your answer? 

5 
OH OH 

tBu tBu 
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