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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 3rd Semester Examination, 2021 

DSC1/2/3-P3-CHEMISTRY 
Time Allotted: 2 Hours Full Marks: 40 

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

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

 SECTION-A 
PHYSICAL CHEMISTRY  

 GROUP-A / িবভাগ-ক 

1. Answer any two questions from the following: 1×2 = 2
 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ 

(a) Unit of specific conductance is: 
আেপিkক পিরবািহতার একক িক ? 
(i) ohm–1cm–1 (ii) ohm–1cm–2 (iii) ohm–1 (iv) ohm–2cm–1 

  
(b) What is phase rule?

দশা সূt িক ? 
(i) CPF 2  (ii) 2CPF  (iii) 2PCF  (iv) CPF  

  
(c) What is the value of electrode reduction potential of a saturated calomel electrode 

at 25°C? 
একিট সmৃk কয্ােলােমল তিড়ৎdার-এর িবজারক িবভব 25°C উ তায় কত হেব ? 
(i) 0.334 V (ii) 0.280 V (iii) 0.200 V (iv) 0.242 V 

  
 GROUP-B / িবভাগ-খ 

2. Answer any two questions from the following: 5×2 = 10
 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ 

(a) (i) What is electrochemical equivalent?
 তিড়ৎ-রাসায়িনক tলয্া  িক ? 
(ii) Derive the Nernst equation for electrode potential. 
 তিড়ৎdার িবভব সংkাn নানs সমীকরণিট pিত া কর। 

2+3

(b) (i) Discuss the importance of Clapeyron equation in phase change.
 দশা পিরবতেন kয্ােপরন সমীকরেণর grt আেলাচনা কর। 

3+2
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(ii) State Raoult’s law. 
 রাউেlর সূt িববৃত কর। 

(c) (i) Write down the advantages of the potentiometric titration over indicator 
method titration? 

 সাধারণ সূচক pণালী অেপkা িবভবমূলক পdিতর সুিবধাgিল িক িক ? 
(ii) Determine the ionic product of water at 25°C. 
 জেলর আয়নীয় gণফল িনণয় কর। 

2+3

  

 GROUP-C / িবভাগ-গ 

3. Answer any one question from the following: 10×1 = 10
 িনmিলিখত েয-েকান একিট  pে র উtর দাওঃ 

(a) (i) What are azeotropes? 
 অয্ািজওে াপ িক ? 
(ii) What is the difference between ideal and non-ideal solution? 
 আদশ dবণ ও অনাদশ dবেণর মেধয্ পাথকয্ িক ? 
(iii) Discuss the phase diagram of one component system (H2O). 
 এক উপাদান িসেsেমর দশািচt (H2O) আেলাচনা কর। 

2+2+6

(b) (i) Draw a standard hydrogen electrode.
 একিট pমাণ হাইে ােজন তিড়ৎdার আঁেকা। 
(ii) What is Kohlrausch’s law of independent migration of ions? Discuss with 

examples. 
 আয়েনর sাধীন িবচরণ সংkাn েকালরােশর সূt িক ? উদাহরণ িদেয় আেলাচনা কর। 
(iii) Explain the conductometric titration curve of a strong acid and a strong base. 
 তীb অয্ািসেডর সে  তীb kার-এর পিরবািহতািভিtক টাইে শন েরখািচt বয্াখয্া কর। 
(iv) Establish the phase rule. 
 দশা-সূt pিত া কর। 

2 2
1 +2 2

1 +

2 2
1 +2 2

1

  

 SECTION-B 

ORGANIC CHEMISTRY 

 GROUP-A / িবভাগ-ক 

1. Answer any three questions from the following: 1×3 = 3

 িনmিলিখত েয-েকান িতনিট  pে র উtর দাওঃ 

(a)  P
Δ
POH(ii)

C0
HCl/NaNO(i)

23

2

 

The compound ‘P’ is 
(‘P’ েযৗগিট হয়) 

NH2 
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(i)  (ii)  (iii)  (iv)  

 
(b) The most acidic compound of the following is

িনmিলিখত েযৗগgিলর মেধয্ সবািধক আিmক হল 

 , , , 

 (I) (II) (III) (IV) 

(i) (I) (ii) (II) (iii) (III) (iv) (IV) 
(c) Which amino acid of the following is optically inactive?

 (i) Leucine (ii) Glycine (iii) Alanine (iv) Valine 
িনmিলিখত অয্ামাইেনা অয্ািসডgিলর মেধয্ েকানিট আেলাক িনিkয় ? 
(i) িলউিসন (ii) gাইিসন (iii) অয্ালািনন (iv) ভয্ািলন 

(d) Which reagent is used to prepare osazone from glucose?
glেকাজ েথেক ওসােজান তির করেত েকান  ্ িবকারক বয্বhত হয় ? 
(i) HNO2 (ii) NH2OH (iii) NH3 (iv)  

(e) Identify the product: 
উৎপn েযৗগিট সনাk করঃ 

 
Δ
OH3

23 HC(COOH)CH  

(i) HCOOH (ii) CH3COOH (iii) CH3CH2COOH (iv) CH3CH2CH3 
  

 GROUP-B / িবভাগ-খ 

2. Answer any one question from the following: 5×1 = 5
 িনmিলিখত েয-েকান একিট  pে র উtর দাওঃ 

(a) (i) What is Perkin’s reaction? Give one example.
 পারিকন ্  িবিkয়া কী ? একিট উদাহরণ দাও। 
(ii) Prepare ethylamine using Gabriel’s Phthalimide synthesis. 
 গয্ািbেয়েলর থয্ািলমাইড সংে ষণ েক বয্বহার কের ইথাইল অয্ািমন pstত কর। 

(1+1)+3

(b) (i) How will you prepare fructose from glucose?
 glেকাজ েথেক কীভােব rেkাজ pstত করেব ? 
(ii) Discuss Hinsberg’s method to separate 1°, 2° and 3° amines from their 

mixture. 
 িহনস ্ বােগর পdিতেত 1°, 2°, 3° অয্ািমেনর িম ণ েথেক অয্ািমনgিলর পৃথকীকরেণর উপায় 

েলখ। 

2+3

  
  

COOH O2N COOH COOHH2N
COOH 

CH3 

NH2 NH 

OH NO2 N2 Cl ⊝
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 GROUP-C / িবভাগ-গ 

3. Answer any one question from the following: 10×1 = 10
 িনmিলিখত েয-েকান একিট  pে র উtর দাওঃ 

(a) (i) What is carbylamine test? What is isoelectric point?
 কািবল অয্ািমন েটs বলেত কী েবাঝ ? সমতিড়ৎ িবnু কী ? 
(ii) Aniline is less basic than cyclohexylamine. — Justify. 
 অয্ািনিলন সাইেkােহkাইলঅয্ািমেনর েথেক কম kারীয় pkিতর যুিk িদেয় েবাঝাও। 
(iii) Draw the cyclic (pyranose) structure of D-glucose. 
 D-glেকােজর বলয়াkিত গঠেনর (পাইরােনাজ) িচt অ ন কর। 
(iv) Predict the product: 
 িবিkয়াজাত পদাথgিল েলখঃ 

 (A)  ?Glucose
OH

Br

2

2  

 (B)  ?,CHCCHCHCOOCHBrCH

OHii)

Zni)

O
||

3

33322  

 (C)   ?COOHCH 2Cl/PRed
3  

 
 (D)  ?

KOH
Br2  

 

(1+1)+2+2
+(4×1=4)

(b) (i) Carryout the following conversions:
 rপাnর করঃ 
 (A)  CH3CH2CHO                     CH3CH2CH-COOH 
  | 
  NH2 
 (B)   
 
 (C)   CH3COOH                    CH3CH2COOH 
(ii) Write a short note about the following: 
 সংিkp টীকা েলখঃ 
 (A)  Mutarotation / িমউটােরােটশন 
 (B)  Reformatsky’s reaction / িরফরময্াট ্ িs িবিkয়া 
 (C)  Hofmann vs Saytzeff elimination. / হফময্ান ্  ও েসটেজফ ্  অপনয়ন 
(iii) Give one example of anomeric pair. 
 অয্ােনামািরক েজাড়ার একিট উদাহরণ দাও। 

(1×3)+
(2×3)+1

 ——×——
 

CH3 

NH2

C 

H 

O 

C 

H2N HO 
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UNIVERSITY OF NORTH BENGAL 

B.Sc. Honours/Programme 3rd Semester Examination, 2021  

SEC1-P1-CHEMISTRY 
PHARMACEUTICAL CHEMISTRY 

Time Allotted: 2 Hours Full Marks: 40 

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

1. Answer any five questions from the following: 1×5 = 5
 িনmিলিখত েয-েকান পাঁচিট  pে র উtর দাওঃ 

(a) Give two examples of anti-inflammatory drugs. 
Anti-inflammatory াগ-এর dেটা উদাহরণ দাও। 

(b) What do you mean by NSAIDS? 
NSAIDS বলেত কী েবাঝ ? 

(c) Which aromatic moiety is present in chloroquine drug? 
Chloroquine াগ-এ েকান  ্ অ ােরাম ািটক moiety আেছ ? 

(d) Mention the side effects of aspirin. 
Aspirin -এর পা pিতিkয়া সmেn েলখ। 

(e) What is an antipyretic agent? Give an example. 
অ ািnপাইেরিটক এেজn কী ? উদাহরণ দাও। 

(f) What are antibiotics? 
অ ািnবােয়ািটক কী ? 

  
2. Answer any three questions from the following: 5×3 = 15

 িনmিলিখত েয-েকান িতনিট  pে র উtর দাওঃ 

(a) (i) Which drug is generally recommended for the treatment of Conjunctivitis? 
 Conjunctivitis-এর জন  েকান ্  িট psািবত াগ ? 
(ii) Write a short note on anti-biotics. 
 Anti-biotics -এর উপর সংিkp টীকা েলখ। 

2+3

(b) (i) Write down the structure of glyceryl trinitrate. What is the use of it? 
 Glyceryl trinitrate-এর গঠন েলখ। এর ব বহার কী ? 
(ii) What is the natural source of chloroquine? Is chloroquine acidic or basic? 
 Chloroquine-এর pাkিতক উৎস কী ? Chloroquine অ ািসড অথবা kারীয়, েকান ্  িট  ? 

(1+2)+
(1+1)
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(c) (i) Aspirin can be synthesized by the following methods: 
 িনmিলিখত পdিতgেলােত Aspirin তরী করা যায়ঃ 
 

 
Pyridine

COClCH3Aspirin  Aspirin
Heat

OCO)(CH 23  

 Which method is more convenient in the perspective of Green Chemistry? 
— Comment. 

 ‘Green Chemistry’ অনুসাের েকান ্  পdিতিট gহণেযাগ  ? 
(ii) What is Ranitidine? Discuss its uses and side effects. 
 Ranitidine কী ? এর ব বহার ও পা pিতিkয়া েলখ। 

3+2

(d) (i) “Every macromolecules is not a receptor” — Explain. 
 ‘‘সব ম ােkােযৗগ gাহক নয়’’ — ব াখ া কর। 
(ii) Draw the structure of: 
 িনmিলিখত েযৗগgেলার গঠন অ ন করঃ 
 (A) Vitamin C (B) Ibuprofen (C) Vitamin B12 

2+3

  
3. Answer any two questions from the following: 10×2 = 20

 িনmিলিখত েয-েকান dিট  pে র উtর দাওঃ 

(a) (i) Write short notes on any three: 

 সংিkp টীকা েলখঃ (েয-েকান িতনিট) 
 (A) Aerobic and anaerobic fermentation 

  অ ােরািবক এবং অ ানঅ ােরািবক ফারেমনেটশন 

 (B) Medicinal uses of Curcumin (give structure of curcumin also) 

  Curcumin-এর ঔষিধ ব বহার েলখ (Curcumin -এর গঠন অ ন কর) 
 (C) Importance of Vitamin B2 and Vitamin C in human body 

  মানবেদেহ িভটািমন B2 ও িভটািমন C -এর pেয়াজনীয়তা  
 (D) Central nervous system agents. 

  pধান sায় ুব বsা এেজn। 

(ii) Write down the structure of Paracetamol. 

 Paracetamol-এর গঠন অ ন কর। 

(3×3=9)+1

(b) (i) What is toxicophore? 

 Toxicophore কী ? 

(ii) Mention the synthetic route to any one anti-leprosy drug. 

 েয-েকান একিট অ ািnেলpিস ঔষেধর িসেnিটক েরখািচt উেlখ কর। 
(iii) What are mycosis, topical infection and systematic infection? 

 Mycosis, topical infection ও systematic infection কী ? 

2+3+3+2

OH

COOH
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(iv) Write a synthetic route of Paracetamol. 

 Paracetamol-এর িসেnিটক েরখািচt েলখ। 

(c) (i) Write the uses and side effects of sulpha drugs. 

 Sulpha drugs-এর ব বহার ও পা pিতিkয়া েলখ। 

(ii) Suggest one synthetic strategy to produce better sulpha drugs. 

 উnত Sulpha drugs -এর িসেnিটক sােটিজ েলখ। 
(iii) What is a ‘bioisostere’? What is its importance in drug design? 

 ‘Bioisostere’ কী ? াগ িডজাইেনর grt আেলাচনা কর। 

(iv) Can rectified spirit be used as disinfectant for Coronavirus? — Justify. 

 Rectified spirit েক কী Coronavirus-এর জীবাণুনাশক িহসােব ব বহার করা যায় ? ব াখ া 
কর। 

3+2+(1+2)
+2

 
——×—— 
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UNIVERSITY OF NORTH BENGAL 
B.Sc. Honours 3rd Semester Examination, 2021 

GE2-P1-CHEMISTRY 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

All symbols are of usual significance. 

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

 SECTION-A   

 PHYSICAL CHEMISTRY  

 GROUP-A  

1. Answer any two questions from the following: 1×2 = 2 

(a) The molar conductance of an electrolyte increases when 

(i) dilution increases (ii) temperature decreases  

(iii) dilution decreases (iv) both temperature and dilution decreases 

 

(b) CaCO3 (s)  ⇌  CaO (s) + CO2 (g). Number of phases of the system is 

(i) 1 (ii) 3 (iii) 2 (iv) 0 

 

(c) Example of a minimum boiling azeotrope is 

(i) Ethanol-Chloroform (ii) HCl and Water  

(iii) Acetone-Chloroform (iv) None of these 

 

   

 GROUP-B  

2. Answer any two questions from the following: 5×2 = 10 

(a) (i) The colour of AgNO3 solution turns blue when a copper wire is dissolved into 

it. — Why? 

(ii) Determine the standard Gibbs free energy of the given Galvanic cell  

  Mg | Mg
2+

(aq) ‖ Ag
+
(aq) | Ag 

(iii) Represent the Daniel cell symbolically. 

2+2+1 

(b) (i) At what temperature water boils at a place having atmospheric pressure  

740 mm of Hg. [latent heat of vaporization of water = 537 cal/g] 

(ii) What is the critical temperature of CO2? 

4+1 
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(c) (i) Explain maximum boiling azeotrope with example. 

(ii) State Raoult’s law for the solution containing volatile components. Write two 

differences between an ideal solution and non-ideal solution. 

2+3 

   

 GROUP-C  

3. Answer any one question from the following: 10×1 =10 

(a) (i) Specific conductance does not depend on cell-constant. — Why? 

(ii) The specific conductivity of a weak acid of 0.02 (N) is 3.13×10
–4

 mho.cm
–1

. 

What is the equivalent conductivity at infinite dilution of that solution if its 

degree of dissociation is 0.045? 

(iii) Among CH3COOH and NaOH, which one will have greater   value and 

why? 

(iv) State Kohlrausch’s Law.  

3+3+2+2 

(b) (i) Write down the differences between electrochemical cell and electrolytic cell. 

(ii) Write a short note on Calomel electrode. 

(iii) Write down the uses of salt bridge. 

(iv) Calculate the EMF of the cell at 25°C 

  Cu ,  CuSO4 (C1 = 0.01N) // CuSO4 (C2 = 0.10N),  Cu 

2+4+2+2 

   

 SECTION-B  

 ORGANIC  

 GROUP-A  

1. Answer any three questions from the following: 1×3 = 3 

(a) Draw the cyclic structure (Haworth) of D-Glucose.  

(b) What is pKa value?  

(c) Draw the structure of Phenylthiohydantoin derivative of Phenylalanine.  

(d) What reagents are used in Hinsberg’s method for separation of amines?  

   

 GROUP-B  

2. Answer any one question from the following: 5×1 = 5 

(a) (i) Between 4-nitrobenzoic acid and 4-aminobenzoic acid which one is stronger 

and why? 

(ii) Write a note on HVZ reaction. 

2+3 

(b) (i) Between Sucrose and Maltose which one reduces Tollen’s Reagent and why? 

What is the composition of Tollen’s reagent? 

(ii) Name a test by which you can detect amino acids. Give structure of the 

reagent involved. 

(2+1)+ 

(1+1) 
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GROUP-C 

 

3. Answer any one question from the following: 10×1 =10 

(a) (i) How many pKa values do you expect for Maleic acid and Fumaric acid? In 

which manner these pKa values differ? Justify the variation. 

(ii) Identify A and B: 

 

   2NHR
(B)

(A)
KOH

XR
  


 

 

(iii) How do you perform following conversion? 

 

  
?

 (Reaction can be multistep) 

 

(iv) What happens when an aqueous solution of Glycine is heated with copper 

oxide? Write the requisite equation of the above reaction. 

(1+1+2)+

2+2+2 

(b) (i) What is N-terminal of protein? Discuss any method for determining the  

N-terminal of protein / peptide. 

(ii) Why tertiary amine are not synthesized by the Gabriel Phthalimide method? 

(iii) Discuss with an example for each Hofmann and Saytzeff elimination. 

(iv) Dipole moment of alamine is usually higher in comparison to 2-amino 

propane. — Explain. 

(1+1+2)+

1+3+2 

 
——×—— 

 

 

O 

O 

NH 

NH2 Cl 


