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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 2nd Semester Examination, 2021

DSC2-CHEMISTRY

ASSIGNMENT
The figures in the margin indicate full marks.

Use separate Answer Script for each Section

SECTION-A
PHYSICAL CHEMISTRY

Full Marks: 40

Answer any fwo questions from the following 10x2 =20
faferiie - 7f6 et e wie
1. (a) State the First Law of Thermodynamics and give its mathematical equation. 142
AR e Jaft Srad 39 @3k @3 afafes Theaeft @)
(b) What are the differences between Reversible and Irreversible Process? 4
Reversible 8 Irreversible 2f&a sz 214w & ?
(c) Show that, C, >C,, . 3
A8 A, Cp >C),.
2. (a) What is meant by State Function? 1
State Function 351Co & @RI 2
(b) What is Joule-Thomson effect? 2
Joule-Thomson &[] (effect) I5X:
(c) State and explain Hess’s Law of Constant Heat Summation. 3
%1 witern wfE i Wﬁ‘i@% (Hess’s law) N 9 8 P FA
(d) For an Adiabatic expansion, Prove that, PV’ = Constant. 4
9o ST elfei & &l 9 PY7 = Constant.
3. (a) State Le Chatelier’s Principle and explain the effect of change of Pressure on the 2+2
equilibrium of a Chemical reaction with a suitable example.
Le Chatelier-&9 SIfe (14 @3} S7R& Srizzeiz A RG0SR ©ofF bist
SRS GO I |
(b) Show that, K, = K, x(RT)™. 4

_ An
e @, K, = K, x(RT)™.
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(c) Define pH of solutions.
Q5 3 BURRINCIRQICH

4. (a) What is a Buffer Solution? Express how an Acid Buffer operates.
Buffer Solution (%39) & 9 SREw Buffer eIt Fie 3563 ©f @5t 541

(b) Derive the expression for hydrolysis constant and degree of hydrolysis of salt of

weak acid and a strong base.

Weak acid '€ strong base-€3 hydrolysis constant '@ degree of hydrolysis e 1
(c) What is the application of Solubility Product Principle in qualitative analysis?

@9 [RCER Solubility Product-a3 Sifes el s 9

SECTION-B
ORGANIC CHEMISTRY

Answer any fwo questions from the following

faferiie @-  7f6 et e wie

5. (a) Compare the factors that affect SN; and SN, reactions.
@ eIl SN, € SN, i ereife wea ok gerl 341

(b) Predict the products in the following reactions:

feraferiae ffemefets & & @ ted z@e

R .
\2

(i) ”’/ﬁ - CHCHCHCl —Ch o
B i

(c) Explain the stereochemistry of SN; and SN, reactions with examples.
SN @ SN, R stereochemistry I 41

6. (a) Predict the products with plausible mechanisms:

& (T51 tod =@ “HMeas
— = °
(1) ~u=:4<_\>—cwo ~UEH° -
2
(i)  CH,;CHO + CH,COCH, =ttty

(b) What is a Cross-over experiment? How can it be used to give evidence for the

intramolecular nature of the Pinacol-Pinacolone rearrangement?

Cross-over #r%! f& 9 Pinacol-Pinacolone rearrangement-¢ Feid @ft <27 2ce

2@ @ K@ intramolecular oFfod ¢
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(c) What is a 0 Complex? Write down the mechanism of an electrophilic aromatic
substitution.

o-complex 53 ? Electrophilic aromatic substitution-4< mechanism (571

7. (a) What is the Friedel-Craft’s alkylation and acylation reaction? Prepare
n-propylbenzene by Friedel-Craft’s reaction.

Friedel-Craft’s alkylation '@ acylation reaction @0® & @l ? Friedel-Craft’s
Rieiz M2 I n-propylbenzene ToR (I 2

(b) Complete the following reactions:

fasferie el s ==
Ci
(1) @’ KNH/liq NH;
. 50Cl1, -
(i) CH;CHO — - .
pyridine
AgNOz

(1) CH;CH,Br -

Mz

(iv) © CuBr/HBr e 2

(c) Carry out the following conversions:

CEIGIR SR SRISERIGEEH

HC—=CH T @
SO4H

CH2CHZCH4 COQOH

8. (a) Show that benzene is an aromatic compound. Define aromaticity taking benzene
as an example.

A8 (@ benzene € aromatic (91 Benzene-( Swige®ie! 2RI aromaticity-a3
e WIS |

(b) Give chemical reactions for the preparation of benzene from (i) Phenol
(i1) Acetylene.

(i) Phenol @ (ii) Acetylene (/I f[F®IC3 benzene (91 T I AT i wia |
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(c) How are the double bonds in benzene different from those of alkenes?

Benzene-93 double bond @& alkene-9d double bond (& FeI@ Siam ?

(d) Predict the product and give mechanism for the following reaction:

fawfafie RfeFmee™ mechanism 72 & (@9 23 Fefy w1

CHy 5
OH
(i) H;C——C——CHBr — -
SN,
CHa
CHa &
N OCH;
(ii) HyC——C——CH,Br —_— -
SN,
CHa
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