
UG/CBCSB.Sc./Programme/3rd Sem./Chemistry/CHEMDSC3/2019 

UNIVERSITY OF NORTH BENGAL 
B.Sc. Programme 3rd Semester Examination, 2019 

DSC-CHEMISTRY 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 
Candidates should answer in ther owm words ad adhere to the word limit as practicable 

All symbols are of usual significance 

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

SECTION-A 

PHYSICALCHEMISTRY 

1. Answer any two questions from the following: 1x2 2 

(a) Increasing order of equivalent conductances of 1.0(N), 0.1(N), 0.01(N) Na,SO 

solutions will be 

1.0 (N). 0.I (N), 0.01 (N) Na,SO, A TRT ofea zs 8 

1.0 (N), 0.1 (N) 3a 0.01 (N) Na,sO, 3eTE gaT TEPEVagat 5T 

(ii) 1.0 (N) >0.1 (N) > 0.01 (N) (i) 0.01 (N) >0.1 (N)> 1.0 (N) 

(iii) 0.01 (N) < 0.1 (N)< 1.0 (N) (iv) 0.01 (N) < 1.0 (N) <0.1 (N) 

(b) Relation betwcen oxidation potential (Eo) and reduction potential (Ere) is 

(iii) Es= - Erd (iv) Ex Ered i) EEd 
(c) Value of degree of freedom at triple point of water system will be 

(i) Ex 

(u) 2 (ii) 0 (iv) I 
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5x2 10 2. Answer any hwo questions from the following: 

(a) State and explain Nernst distribution law. Discuss the limitations and one 2+1+2 =5 
practical application of this law. 

(6) Draw the phase diagram of water system. Explain the significance of areas, lines 
and points in the diagram. 

2+3 5 

(C) ) Define standard emf (E°) of a cell. Convert the Nernst equation in terms of 
the free energy change of the cell reaction. 

2+1 3 

energy change 1 aafto P 

Free energy) HT uRac 7H Nernst HAvuea TRT I 

2 ii) Describe the construction and function of Salt bridge. 

Salt bridge- sD 3 r AI PATI 

Salt bridge a fafy 3A saT arHI aaÍ TR| 

10x1 = 10 3 Answer any one question from the following: 

3 (a) (i) Specific conductance decreases on dilution whereas equivalent conductance 
increases. Explain why? 

(i) State and explain Kohlrausch's law of independent migration of ions. 

2 3029 



UG/CBCS/B.Sc./Programme/3rd Sem./Chemistry/CHEMDSC3/2019 

1ii) Equivalent conductance at infinite dilution of NaOH, NH4Cl and NaCl at 
25°C are 248.1, 149.7 and 126.4 ohm cmg equiv respectively. Calculate 
the equivalent conductance at infinite dilution of NH�OH at the same 

temperature. 

25°C ReoT NaOH, NH�CI 43R NaCl-4a TO TR AN1O A 
248.1, 149.7 4R 126.4 ohm cm g equiv 4 T NH,OH-4 

25°C HT NaOH, NH�CI 3f NaCl t 37f AF GYTAT gA HTE5 
HT 248.1, 149.7 aA 126.4 ohm cm* g equiv 34 THR E 4 FA 

2 
(iv) What are the disadvantages of using standard hydrogen electrode as reference 

electrode? 

3+1=4 

(b) (i) Derive Clausius-Clapeyron equation. Mention one use of it. 

1+3-4 

(ii) What do you mean by azeotrope? Explain with the help of a boiling 

temperature vs. composition curve that the two components cannot be 

separated from an azeotropic mixture by simple distillation. 

Azeotrope 
AAi ? Boiling temperature-composition curve-4 FRCTJ 

2 

(iii) Explain eutectic point with the help ofa suitable diagram. 

TT BAA TRI eutectic point TI PAT 

yTEI gAa 
?e-faHHETYTTA YEAE yT (eutectic point) i aT 
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SECTION-B 

ORGANIc CHEMISTRY 

Answer any three questions from the following: 1x3 3 

(a) Suitable reagent for the conversion PhCONH2 PhNH2 is 
PhCONH2: PhNH ATAUA TE R 
H YTRUI fAfT TfkrT fAyTe PhcONH2> PhNH2 

() P/Br2 i) Na/EtOH (ii) Bra/KOH(alc.) (iv) CuKCN 

(6) Name the reagent(s) used in Rosenmund reduction of acid chloride. 

() Give an example of basic amino acid with structure. 

d) a-D-Glucopyranose is 
i) Hemiketal i) Acetal (ii) Hemiacetal Civ) Ketal 

a-D-Glucopyranose 
(i) afafo (i) pfDT (ii) afaeyiD (iv) f017 

ci) Hemiketal (i) Acetal (ii) Hemiacetal (iv) Ketal 

Answer any one question from the following: 5x1 =5 

(a) Complete the following reaction Ix5 5 

i) PhCO,H+ SOCl, > 

(ii) MeCO,H+PO, 

(ii) CH(CO,H)2 
(iv) m-Br-Cl-NH,NuNICI 

(1i) H,O/1eat 

(v) Ph-NH, Br;/10 

3029 4 



Z019 

(b) How will you distinguish between glucose and fructose by a chemical test? What is the difference between anomers and epinmers? Explain with example. 
2+3-5 

T 

10x1 = 10 
6. Answer any one question from the following: 

3+2+3 
(a) Complete the following reaction 

+2=10 Phco,Hs (A) NH (B) NaOBr (C) 
NaOH 

Why C-N bond distance in amides is shorter than C-N bond in amines? How will 
you prepare succinic acid from malonic ester? Why tert-butylbenzene does not 
give benzoic acid on oxidation with acidic KMnO4? 

PhCO,H PCls(A) (B) NH3 (B) NaOBr (C) NaOH 

JtRU C-N 79A, TJiATA C-N ? JTiA AU 

73CT benzoic acid GeA PTA I A? 

PhCO,H PCls (A) NH (B) NaOBr (C) 
NaOH 

3+2+2 (b) ) Give the mechanism of alkaline hydrolysis of esters. 

(ii) Identify the products: +3-10 

aqueous k (B) CH,COH-B/RedP 

>(A)-
in) Formic acid is stronger than acetic acid. Why? 

(iv) How would you convert 

m-dinitrobenzene to m-chloronitrobenzene. 

aqueous KOH 
(B) 

C2HyCO,H Br/Red P 

(A)-
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m-dinitrobenzene-m-chloronitrobenzene. 

(i) 

C2H,CO,H- Br/Red (A)- aqueous KOH 
B) 

(iv) m-dinitrobenzene m-chloronitrobenzene T H 5/TRU 

Hf ? 
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