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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2021

DSC4-CHEMISTRY
Full Marks: 40

The figure in the margin indicate full marks.
All symbols are of usual significance.

Use separate Answer scripts for Section-A (Inorganic) and Section-B (Physical)

SECTION-A
INORGANIC CHEMISTRY
Answer any fwo questions from the following 10x2 =20
freferRre -l 715 oive Taa i
1. (a) Write [IUPAC name of the following complexes: 2

(1)  (NH4)2[Co(NCS)4]
(i) [Fe(H20)sNO]SO4
fersfeifre (@siefer TUPAC =W =74
(1)  (NH4)2[Co(NCS)4]
(i) [Fe(H20)sNO]SO4
(b) A complex CrCl;.6H,O when reacts with silver nitrate solution precipitated 2

three molecules of silver chloride. Write the formula of the complex with
proper explanation3

@3 CrCly.6H,0 (T 74 FPerem iRiEs waeR A [fen 3@ o3 foa ferer
IR O 0of 21 M I ST (A7 RS #7L)

(c) What are chelating ligands? Give examples. 2
Tocaife fereiie T ¢ Trigae wig |
(d) Discuss the limitations of valence bond theory. 4

O™ IS ©Ced ANmeores e v 341

2. (a) Explain the cause of paramagnetic character of transition metal complexes. 3
R Aigd (ot 2FRnpeEte sReas FRe @72
(b) Draw the geometrical isomers of [Co(NH3);Cls]. 3
[Co(NHs);Cl] @3 wififes Sigriiaefe s&« 341
(c) Define CFSE and calculate its value for (in Ag) for d’-tetrahedral system. 2
CFSE 3l 4 @R @3 S 91¢e 4 (Ao 09) d’-(BRIz@ HE6e |
(d) Write electronic configuration of La’" and Pd*". 2

La’" @32 Pd*" @3 320 Sl @12
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3. (a) Explain why transition metals:
(i) show variable oxidation states and

(i) form a large number of complexes.
Ffl 1 o BieTferile et
() R RSN @reTe! @<k
(i) ISP (9 ol I
(b) Compare the properties of lanthanoids and actinoids.
LG IR SFHARE (T (IR goTal 41

(c) Explain the term lanthanide contraction.

NG FCFIo [F e 541

4. (a) Discuss briefly the splitting of d-orbitals in an octahedral crystal field.
TR IR I FHoF (g [6-SRRGIET RS {3 bl 74|

(b) What do you mean by spectrochemical series?

effet) e TeTce & @2
(c) Which of the following has a larger value of Ay and why:
[Co(H,0)]"" and [Rh(H,0)]"
(PO CFCT Ag G W (I @K (e
[Co(H,0)s]" @ [Rh(H,0),]"

(d) All tetrahedral complexes are high spin. Justify.
g (GEICRGIE (Tefe 21 2R i1 afb e =)

SECTION-B
PHYSICAL CHEMISTRY

Answer any fwo questions from the following

faferiie - 7f6 et e wie

5. (a) Derive the van der Waal’s equation of State for real gases.

2 MR CF van der Waal T390 Torgiore 341

(b) Derive the Critical constants, Pc, Vc, Tc from van der Waal’s equation of State.

Van der Waal @3 J31%2¢! (1T Critical Constants, Pc, Ve, Tc @3 i+ Aifza 41
(c) What is Boyle Temperature?
Boyle %@l % ¢
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6. (a) What is meant by Collision Number, Collision Frequency and Mean Free Path?
FRACHF R4, FRACLR TFHIEH @R 971G & 71l @10 [ @ 9

(b) Write down the expression for Maxwell’s Law of Distribution of Molecular
Speeds in three dimension.

MR N e ozcers @i fomstias cwog eiwm 341

(c) Draw the Maxwell Distribution curves to show the effect of increase of
temperature on the distribution of molecular speeds of gases.

MER AART of [Fead sivmial e eor @RIER o= R [Foqd Frewf
i |

7. (a) Define Surface Tension and Viscosity and write down their SI units.
A G @R TSR (Aarel) Ieifte F7 @R G ST 2S{H5(0 (+741

(b) Discuss the effect of temperature on Surface Tension of a liquid.
SAGTH 7J03F BItd 717 TReoid &iei I T4

(c) Write down the postulates of the Kinetic Theory of gases.
MR AfeRe wrgs (Mfers TMowfe @121

8. (a) Define Rate of a reaction.

a3fo R gz fdas 341

(b) Derive an expression for Rate Constant of a First Order Reaction.
2% IG(R R 29 &5 e 1

(c) What is Half-life of a reaction? The half-life period for decomposition of N,Os
is 5.7 hours at 25°C and is independent of the initial concentration of N,Os.
Calculate the rate constant.

<5 [ ol G & 9 N,Os 9 ©ietee Sid<s Gie Hif7e 261 5.7 961 25°C
Teoly @32 @b 2 Te0ga Toid froaiie w31 39 &1 [WefT 9411
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