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1. 

3 (Sem-4/CBCS) CHE HG/RC 

2022 

CHEMISTRY 

(Honours Generic/ Regular) 
Paper : CHE-HG�4016/CHE-RC-4016 

() 

Full Marks : 60 

Time : Three hours 

The fiqures in the nargin indicate 
full marks for the questions. 

Answer either in English or in Assamese. 

Answer the following questions: (any seven) 
1x7=7 

Write an example of a solution of liquid 
in gas. 

(i) What is reduced phase rule ? 

Contd. 



(üi) What is cquivalent conductivity ? 

(iv) Express a Daniell ccll. 

(v) Arrange the following in order of 

increasing acidity : 

CICH,COOH, CI;CHCOOH, Cl,CCOOH 

(vi) Aniline reacts with bromine water to give 

(a) o-nitroaniline 

(b) m-nitroaniline 

(c) 
(d) 2, 4-dinitroaniline 

p-nitroaniline 

(vi) Which of the following diazonium salts 

is most stable ? 

(a) Benzene diazonium fluoroborate 

(b) Benzene diazonium chloride 

(c) 

(d) 

Aliphatic diazoniumn salt 

None of the above 
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(vii) Which of the following proteins 
transports oxygen in our body ? 

(a) Keratin 

(b) 

(c) 

(d) 

(a) 

(i) Glycine when heated alone gives 

(b) 

(c) 

Nucleoprotein 

Haemoglobin 
Insulin 

methylamine 

(c) 

2-amino ethanol 

(d) zwetterion 

(d) 

diketopiperazine 

(x) Carbohydrates are characterised by the 
presence of 

(a) OH group 

(b)C = 0 group 
Asymmetric carbon 

All of the above 
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2. Answer the following questions : (any four) 

Distinguish betwecn ideal solution and 
non-idecal solution. 

(ü) State and explain phase rule. 

2x4=8 

(ii) Thc conductivity of 0.2M solution of KCI 

at 298K is 0.0248 S cml, Calculate its 

molar conductivity. 

298K tSOE KCI, 0.2M 
0.0248 S cmi a}3R (Aj 

DK fRaIAO 
fo e 

(iv) Distinguish between reversible cell and 
irreversible ccll. 
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(u) Explain, why carboxylic acids have 
higher boiling point than corresponding 
alcohols. 

3. 

(vi) Explain, aniline is a weaker base than 
cthyl aminc. 

(viü) How are amino acids related to protein? 

(vii) Justify the formation of osazone from 

glucose and fructose. 

Answer the following qucstions : (any three) 
5x3=15 

(a) What is CST ? 

(b) State and explain Raoult's law. 

(c) Definc with cxample about 

azeOtropic mixture. 

3 (Ser.-4/CBCS) CHE HG/RC/G 5 

1+2+2=5 

Contd. 



fi) (a) Define phase, components and 
degree of freedom. 

b) Fint the number of components 

and number of phases in the 

following equilibria and evaluate 

the degree of freedom : 

N, (g)+O, (g) 2NO (g) 
3+2=5 

fii) (a) The resistance of a 0. 1M solution 

of an electrolyte is 602 at 300K. The 
dimensions of each electrode in the 

cell are 0.85cm x 1.4cm and the 

distance between themn is lcm. 

Calculate the following cell 

constant, conductivity and molar 

conductivity of the solution. 

0.85cn x 1.4cm 
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(b) Conductivity decreases but molar 
conductivity of strong electrolytes 
increases on dilution. Explain. 

15, 

(iv) (a) How can you determine pH using 
hydrogen electrode ? 

(b) What types of information may get 
by electrochemical series ? 

3+2=5 

(v) (a) Write Perkin's reaction with 
example. 

OH 

NO, 

(b) Write the products of the following 
reaction: 
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-CH,COOCOCH3 

3+2=5 

7 

H,SO% 

3+2=5 

Contd. 

EAAA 1 cm. 



(vi) (a) Arrange the following in decreasing 

order of basicity: 

N, N-dimethyl aniline, aniline, 
ammonia, ethylamine, p-nitroaniline 

(b) Write with an example of 

Sandmeyer reaction. 

2+3=5 

(vii) (a) What kind of bonding is responsible 

for tertiary structure of protein ? 

(b) Write briefly on general properties 

of proteins. 

3 (Sem-4/CBCS) CHE HG/RC/G 8 

2+3=5 

(vii) (a) Write the main classes of 

carbohydrates with example. 

4. 

(b) Classify the following into reducing 
and non-reducing sugars : 

() 

Fructose, maltose, lactose, sucrose, 
starch, glucose, cellulose. 

Answer the following questions: (any three) 
10x3=30 

3+2=5 

(a) Explain liquid composition curve 
and vapour composition curve from 
lever rule. 

(b) State and explain Nernst 

distribution law. Write the 
conditions for applicability of the 
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5+5=10 

Contd. 

law. 



(a) Write short note on : 

Clausius-Clapeyron equation 

Or 

Phase diagram of one component 

system 

b) Describe phase diagram of water 

Svstemn. 

Water system eg b if T0 | 

(i) (aj Derive the conductivity at infinite 

dilution by applying Kohlrausch 
law. 

(b) Write short note on: 

Transport number and 
conductometric titration 

5+5=10 
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5+5=10 

(iv) (a) Write shortly : 

(b) Derive Nernst equation for 
measuring EMF of the cell. 

(c) 

Standard hydrogen electrode and 
redox titration. 

(d) 

Write the half cell reactions for 

electrochemical cell involving the 
following cell reaction : 

H, (g)- Cu Cu(s)- 2H 

Write the applications of electrolysis 
in industrial purpose. 
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4+2+2+2=10 

Contd. 



() fa ldentif A, Band Cin the following 

- OH 

raction: 

TR RNOR A, B C SG 

HeatB 

3 Prepare the following: 

NH2-MH2,C 

Acetophenone from acetic acid and 

ethyl acetate from ethyl alcohol 

(c) Explain, why acetyl chloride gives 
nucleophilic substitution reactions 

more easily than ethyl chloride. 
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3+4+3=10 

(en) (a) What happens when aniline 1s 

treated with benzoyl chloride and 
NaOH? 

(b) Complete the reaction 

CGHsNH) »CGH,OH 

(c) Write the Hinsberg test for 
distinguish 1° amine, 2° amine and 3° amine. 

1° ql, 2° qH a 3° q 12f 

(d) Give the mechanism of coupling of diazonium salt with phenol. 

2+2+4+2=10 

(vii) (a) Synthesize the following : 

Ethyl chloride to aniline and acetic 
acid to glycine 
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(b) What do you mean by zwitterionic 
property of an amino acid ? 

Contd. 



(c) Justify the structural relationshin 

of amino acids, peptides and 

proteins. 

d) Write the principle that can be 

applied for the separation of a 

mixture of amino acid. 

(vi) (a) Convert the following : 

4+2+2+2=10 

Fructose into glucose and 

glucose into fructose 

(b) Explain the following: 

Glucose does not react with 

NaHSO,. 
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D-glucose and -glucose give the 
Same dicarboxylic acid On 

oxidation. 

Grf4o4 qA D-glucose 4 L-glucose (A 

Sucrose does not show 
mutarotation. 
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4+6-10 

3500 
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