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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 3rd Semester Examination, 2020 

DSC3-CHEMISTRY 
Time Allotted: 2 Hours Full Marks: 40 

ASSIGNMENT 

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

 Take two questions from each Section 

 SECTION-A

PHYSICAL CHEMISTRY  

 Answer any two questions from the following 10×2 = 20
 িনmিলিখত েয-েকােনা dিট  pেűর উtর দাও 
 fuEufyf[kr dquS nqbZ iz”ug:dks mÙkj ys[uqgksl~ 

1.  (a) Derive the Raoult’s Law for Ideal solutions. 3
 আদশর্ dবেণর েkেt Raoult’s Law derive কর। 
 Ideal solutions dks ykfx Raoult’s Law fudkYuqgksl~A

(b) Explain the vapour pressure vs composition diagram of binary liquid mixtures 
having positive deviations. 

3

 ধনাtক িবcয্িত আেছ বাইনাির তরল িমËেণর বাźচাপ vs িমËণ (composition) িচt বণর্না কর। 
 ldkjkRed fopyu Ò,dks] ckbujh rjy feJ.kdks vapour pressure cuke 
composition diagram dks O;[;k xuqZgksl~A 

(c) What is an Azeotrope? Explain with the help of example. 2+2
 Azeotrope িক ? উদাহরেণর সাহােযয্ বণর্না কর। 
 Azeotrope Òusdks ds gks \ mnkgj.kflr O;[;k xuqZgksl~A
  

2.  (a) Derive the Clausius-Clapeyron Equation? What is its importance in Phase 
Equilibria? 

4+1

 Clausius-Clapeyron সমীকরণিট derive কর। দশা ভারসােময্ এর grt িক ? 
 Clausius-Clapeyron lehdj.k derive xuqZgksl~A Phase Equilibria ek ;ldks ds egRo 
N \ 

(b) Draw and explain the Phase-Diagram of water (H2O). 5
 জেলর (H2O) দশা িচt আঁক ও বণর্না কর। 
 Ikkuhdks Phase-diagram dks fp= cukmuqgksl~ vfu O;[;k xuqZgksl~A
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3.  (a) Explain why: The conductance of 0.1 (N) HCl solution is greater than 0.1 (N) 

CH3COOH solution. 
3

 বণর্না কর েকনঃ 0.1 (N) HCl dবেণর পিরবািহতা 0.1 (N) CH3COOH dবেণর েচেয় েবিশ। 
 0.1 (N) HCl solution dks conductance 0.1 (N) CH3COOH solution ÒUnk cM+h 
gqUNA fdu \ O;[;k xuqZgksl~A 

(b) What is Kohlrausch’s Law of Independent Migration of ions? Give its 
application. 

3+2

 আয়নgিলর sতnt মাইেgশেনর Kohlrausch’s সূtিট িক ? এর pেয়াগ েদখাও। 
 Kohlrausch’s Law of Independent Migration of ions ds gks \ ,mVk ;ldks iz;ksx 
ns[kkmuqgksl~A 

(c) If 7.3)NaNO(º)NaCl(º 3 , find out )LiNO(º)LiCl(º 3 . 2

 যিদ 7.3)NaNO(º)NaCl(º 3  খঁুেজ েবর কর )LiNO(º)LiCl(º 3 । 
 ;fn 7.3)NaNO(º)NaCl(º 3  Ò;ks Òus] )LiNO(º)LiCl(º 3  dks ifjek.k 

fudkYuqgksl~A 
4.  (a) Explain with diagram the working of the Standard Hydrogen Electrode.  4

 sাnাডর্ হাইে»ােজন ইেলকে¹ােডর কাযর্kম িচt সহকাের বণর্না কর। 
 js[kkfp=dks lkFk Standard Hydrogen Electrode dks dk;Z fl)kUr o.kZu xuqZgksl~A 

(b) The Standard Reduction Potential for Cu|Cu2  and Ag|Ag  electrodes are 
0.337 V and 0.799 V respectively. 

 Cu|Cu2  এবং Ag|Ag  ইেলকে¹ােডর sাnাডর্ িরডাকশন পেটনিশয়াল যথাkেম 0.337 V 
এবং 0.799 V. 

 Cu|Cu2  j Ag|Ag  electrodes g:dks standard reduction potential Øe”k% 
0.337 V  vfu 0.799 V gqu~A 

 (i) Represent the cell from the two Half-cells.  2

  dিট Half-cells েথেক cell উপsাপন কর। 
  nqbZ Half-cells g: nsf[k cell izfrfuf/kRo xuqZgksl~A

 (ii) Determine the Standard e.m.f. of the cell. 2

  sাnাডর্ e.m.f. এর মান িনণর্য় কর। 
  Cell dks Standard e.m.f. fu/kkZj.k xuqZgksl~A
 (iii) Give the Nernst equation for each electrode. 1

  pেতয্কিট ইেলকে¹ােডর েkেt Nernst সমীকরণিট েলখ। 
  izR;sd bysDVªksMdk ykfx Nernst lehdj.k fnuqgksl~A
 (iv) Give the overall cell reaction. 1
  সামিgক ভােব cell িবিkয়ািট েদখাও। 
  Lkexz cell izfrfØ;k fnuqgksl~A
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 SECTION-B

ORGANIC CHEMISTRY 
 Answer any two questions from the following 10×2 = 20
 িনmিলিখত েয-েকােনা dিট  pেűর উtর দাও 
 fuEufyf[kr dquS nqbZ iz”ug:dk mÙkj ys[uqgksl~ 

1.  (a) Give a short note on Carbylamine test and Rosenmund reduction. 2+2
 Carbylamine test এবং Rosenmund reduction এর উপর টীকা েলখ। 
 Carbylamine test vfu Rosenmund reduction ckjs NksVks o.kZu ys[uqgksl~A 

(b) Prepare ethyl amine from: 3
 িনmিলিখত েযৗগ েথেক ইথাইল অয্ািমন pstত করঃ 
 fuEufyf[kr ;kSfxdg:ckV ethyl amine r;kj xuqZgksl~ %

 (i) CH3CH2CONH2 
(ii) CH3CN 

(c) Write a short note on Hofmann and Saytzeff elimination. 3
 সংেkেপ েলখঃ Hofmann এবং Saytzeff elimination। 
 Hofmann vfu Saytzeff elimination ek ,mVk NksVks o.kZu xuqZgksl~A
  

2.  (a) Carry out the following conversions: 3
 িনmিলিখত rপাnর সmাদন করঃ 
 fuEufyf[kr :ikUrj.kg: iwjk xuqZgksl~ %

 (i) CH3 COOH               CH3CHO 
(ii) CH3COOC2H5              CH3COCH2COOC2H5 
(iii) CH3COOH              CH3CH2COOH 

(b) How do you convert? 2+2
 িক কের rপাnর করেব ? 
 dljh :ikUrj.k xuqZgqUN \ 
 (i) Benzaldehyde to cinnamic acid
  Benzaldehyde েথেক cinnamic অয্ািসড 
  Benzaldehyde nsf[k cinnamic acid
 (ii) Aniline to benzene. 
  Aniline েথেক benzene। 
  Aniline nsf[k benzene. 

(c) Describe the Hinsberg’s method for the separation of different amines. 3
 িবিভn অয্ামাইন এর পৃথককরেণর Hinsberg পdিত বণর্না কর। 
 fofÒUu amines ykbZ vyx xuZ Hinsberg fof/k o.kZu xuqZgksl~A
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3.  (a) Write down the differences between Anomers and Epimers. Explain with 
examples. 

3

 Anomers এবং Epimers এর মেধয্ পাথর্কয্ েলখ। উদাহরণ সহকাের বণর্না কর। 
 Anomers vfu Epimers chpdks fÒUurk ys[uqgksl~A mnkgj.k fn,j O;[;k ifu 
xuqZgksl~A 

(b) Establish the open-chain structure of sucrose. 3
 Sucrose এর open-chain কাঠােমা েলখ। 
 Sucrose dks lqyk Jz̀a[kyk lajpuk LFkkiuk xuqZgksl~A

(c) Explain mutarotation with an example. 2
 উদাহরণ সহকাের mutarotation বণর্না কর। 
 Mutarotation dks mnkgj.k fn,j O;[;k xuqZgksl~A

(d) How can you prove the following about the structure of glucose? 2
 িনmিলিখত glেকাজ (glucose) এর কাঠােমা সmেn িকভােব pমাণ করেব ? 
 Glucose dks lajpukdks ckjsek rikb¡ dljh fuEufyf[kr izekf.kr xuZ lDuqgqUN \ 
 (i) it has five hydroxyl groups on different carbon atoms. 
  এটার আেছ 5িট হাই»িkল grপ আলাদা আলাদা কাবর্ন পরমাণু েত। 
  ;ldks fÒUu carbon atoms ek ik¡poVk hydroxyl groups g: gqUNA 
 (ii) it has –CHO as the carbonyl functional group. 
  এটার আেছ কাবর্িনল (–CHO) functional grপ। 
  ;ldks carbonyl functional group dks :iek –CHO gqUNA
  
4.  (a) What are essential and non-essential amino acids? Give examples. 3

 অপিরহাযর্ ও অ-pেয়াজনীয় অয্ামাইন অয্ািসডgিল িক িক ? উদাহরণ দাও। 
 vko”;d j vuko”;d amino acids g: ds gqu~ \

(b) How do you prepare glycine with the help of Strecker’s method? 2
 Strecker পdিতেত িকভােব glycine �তির করেব ? 
 Strecker fof/kdks lg;ksxys rikbZys glycine dljh r;kj xuqZgqUN \

(c) Write a short note on the secondary structure of protein. What is denatured 
protein? 

2+1

 সংেkেপ েলখ—‘‘েpািটেনর secondary structure সmেকর্। Denatured েpািটন িক ? 
 Protein dks ek/;fed lajpukek NksVks o.kZu ys[uqgksl~A Denatured protein Òusdks ds 

gks \ 
(d) Write a short note on Isoelectric point. 2

 Isoelectric point সmেকর্ সংেkেপ বণর্না কর। 
 Isoelectric point ekfFk NksVks o.kZu ys[uqgksl~A
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