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The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 

 1. Answer any five questions: 1×5=5 

   (a) Calculate the number of unpaired electrons in Crଶା. 

   (b) Work out the ground state term symbol of Ni(II) ion.  

   (c) Why is the electron affinity value of Cl greater than that of F?   

   (d) Specify the number of radial and angular nodes present in 3p and 3d orbitals. 

   (e) Cite one example of a super acid.  

   (f) What information do we get from Latimer’s diagram? 

   (g) Furnish one example of secondary periodicity. 

   (h) Work out the oxidation state of sulfur in K2S2O8.  

 2. Answer any two questions:  5×2=10 

  (a)  (i) The first Bohr radius of hydrogen atom is 0·529Å; find the same for He
+
 ion. 

    (ii) Enunciate de Broglie’s concept on wave-particle duality. Derive Bohr’s quantum 
restriction from de Broglie’s equation. 2+3=5 

  (b)  (i) State Slater’s rules and apply those to calculate the screening constant and effective 
nuclear change experienced by a d electron of copper (II) ion. 

    (ii) Of nitrogen and oxygen atoms which one has higher ionisation potential and why? 3+2=5 

  (c)  (i) Define formal potential. On this context explain the statement that a neutral solution of Kଷ[FeሺCNሻ଺] cannot oxidise iodide to iodine but it can do so in presence of Znଶା. 
[Given: ܧி௘ሺ஼ேሻలయష/ி௘ሺ஼ேሻలరష଴ = 0 · ூమ/ଶூష଴ܧ	;36ܸ = 0 · 54ܸ] 

     (ii) Enumerate the potential at the equivalence point in the titration of 25mL 0·1M Feଶା by 
0·5M KMnO4. [Given: ܧி௘యశ/ி௘మశ଴ = 0 · 77ܸ, ெ௡ைరష,ுశ/ெ௡మశ଴ܧ = 1 · 51ܸ] 3+2=5 
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  (d)  (i) Point out the main reason why Al and Ni are, respectively found as oxide and sulphide 
in nature. 

     (ii) Calculate the change of pH when 1 mL 0·1M HCl is  added to 1L of a buffer solution 
containing 0·1M CH3COOH and 0·1M CH3COONa. (pKa of CH3COOH=4·74) 2+3=5 

 3. Answer any one question:  10×1=10 

  (a)  (i) Relate the Rydberg constant of H-atom and He
+
 ion. 

     (ii) Write down the Schrödinger’s wave equation indicating the terms involved. 

     (iii) Calculate the radius of Na
+
 and F

–
 ions from Pauling’s concept of univalent radii. 

Equilibrium inter-ionic distance in NaF crystal is 2·31Å. 

     (iv) HI is a stronger acid than HCl, while HClO4 is stronger acid then HIO4. — Explain. 
        2+2+3+3=10  

  (b)  (i) Interpret comproportionation and disproportionation reactions on the basis of Frost 
diagram. 

     (ii) NH4HF2 fulfils two requisites in the iodometric estimation of copper in presence of ion. 
— Explain. [Given: ܧூమ/ଶூష଴ = 0 · 54ܸ, ஼௨మశ/஼௨଴ܧ = 0 · 17ܸ, ி௘యశ/ி௘మశ଴ܧ = 0 · 77ܸ]  

     (iii) What is common ion effect? State with equation(s) what happens when H2S gas is 

passed through an acidified aqueous solutions of CuSO4 and ZnSO4. 

     (iv) The solubility of CaF2 in water at 18°C is 2·0×10
–4

 mol L
–1

. Calculate the solubility 

product of CaF2.  2+3+3+2=10 

     
__________ 
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 1. Estimate the quantity of iron (II) in the Supplied Solution marked I. 11 

 2. Viva voce 2 

 3. Laboratory Notebook 2 

  Distribution of Marks for Q1: 

   (i) Preparation of Primary Standard Solution 1 

   (ii) Standardisation of Secondary Standard Solution 2 

   (iii) Presentation of data in tabular form 2 

   (iv) Correct calculation 2 

   (v) Quality of results of experiment 4 

__________ 
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 1. Answer any five questions: 1×5=5 

   (a) Which of the following is an ambident nucleophile? 

    HCOଶି , EtOି, PhOି   

   (b) Write down the conjugate acids for the following: 

      

   (c) What does the term “Chiral axis” mean?   

   (d) Indicate the most acidic hydrogen in the following molecule. 

     

   (e) What nucleophile is needed in the following conversion? 

      

   (f) Give an example of valence tantomerism. 

   (g) What two different alkyl halides yield ሺCHଷሻଶC = CHଶ as the only product of 
delydrohalogenation? 

   (h) Chloral remains in hydrate form — Explain.  
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 2. Attempt any two questions:  5×2=10 

  (a)  (i) Give the structure of the major product of the following reaction and explain its 
formation. 

 

    (ii) What do you mean by the term “Crown ether”? Give the structural formulation of 
18–crown–6–ether. 

    (iii) 4-Fluoroaniline shows nearly the same basicity as aniline— Explain. 1½+2+1½=5  
     

  (b)  (i) A hydrocarbon, C଺Hଵସ, gives a mixture containing only two monochlorides in 
photochemical chlorination. One of these compounds solvolyzes very rapidly in ethanol, 
whereas the other is very slow. Give the structures of hydrocarbon and monochlorides. 

    (ii) Explain whether the following compounds are resolvable or not: 

 

    (iii) Draw the torsional curve for propane showing the different conformers. 2+1+2=5  

  (c)  (i) Benzoic acid and acetic acid have approximate pKa values of 4·20 and 4·80. Suggest 
with explanation which pKa value belongs to which acid. 

     (ii) Find out the relationship (topicity) of hydrogens marked as HA/HB and HC/HD in the 
following compound: 

 

     (iii) Explain why the following compound is 100% ketone. 2+2+1=5 
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  (d)  (i) Write a short note on “Kinetic Isotope Effect”. 

     (ii) Would optically active ketone (A) undergo acid-or base-catalysed racemization? 
Explain. 

 

     (iii) Carry out the following conversion:  

 
        2+2+1=5 

 

 3. Attempt any one question:  10×1=10 

  (a)  (i) Give the stereochemical products with mechanism. 

 

     (ii) What is meant by nucleofuge? Arrange the following in order of nucleofugality: 

      PhSOଷି , Clି, OഥH   

     (iii) Et — S — CH2CH2 — Cl undergoes hydrolysis at faster rate than Et — O — CH2 — 

CH2 — Cl. Explain. 

     (iv) Compare the rate of solvolysis of (A) and (B) in ethanol. 

 

     (v) Give the product(s). 

 

        3+2+2+2+1=10 
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  (b)  (i) Your task is to prepare methyl t-butyl ether by one of the following routes. 

       

      Indicate the route of your choice and explain. 

     (ii) Compare with reason the ease of E2 reaction of the following: 

        
 

     (iii) Identify the product A and B. 

        

     (iv) Draw the preferred conformation through Newmann Projection of n-pentane and 
2-chloroethanol. 

     (v) Write the product(s) of the following E2 reaction and explain the stereochemical 
outcome.   

       

O

O

Br
Me

H

H

?OMe

 

        2+2+2+2+2=10 
__________ 
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 1. Prepare the organic compound from the supplied starting materials as the instructions supplied with 
the question paper. Submit the product and report the followings: 

   (a) Yield of the crude product (gm) 8 

   (b) Recrystallize a small portion of the crude product and dried. Measure the melting point of 
purified product. 3 

 2. Laboratory Notebook 2 

 3. Viva vice  2 

N.B:   (i) No candidate will be allowed to appear at the practical examination unless he/she submits 
his/her laboratory record book regularly signed by the teacher. 

   (ii) During record yield and melting point of the product must be signed by the examiner(s). 

__________ 
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Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down the relation between average kinetic energy of gas molecules with temperature.

·…±À¸ı˛ ·h¬ ·øÓ¬˙øMêı˛ ¸±ÀÔ Ó¬±¬Û˜±S±ı˛ ¸•Ûfl«¬øÈ¬ Œ˘À‡±/

(b) What is specific reaction rate?

’±À¬Ûøé¬fl¬ øıøSê˚˛± ˝±ı˛ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(c) Write down the S.I. unit of coefficient of viscosity.

S.I. ¬ÛX¬øÓ¬ÀÓ¬ ¸±fÓ¬±ÀÇ¬ı˛ ¤fl¬fl¬ Œ˘À‡±/

(d) Draw the structure of Borazole.

Œı±ı˛±ÊÀ˘ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(e) Give an example of Interhalogen compound.

ëë’±ôL√–˝…±À˘±ÀÊÚíí Œ˚ÃÀ·ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(f) What is Marshall’s acid?

˜±˙«±˘ ’…±ø¸Î¬ fl¬œ∑

(g) Draw the structure of PCl5.

PCl5-¤ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(h) What do you mean by Boyle Temperature of a gas?

√·…±À¸ı˛ ıÀ˚˛˘ Ó¬±¬Û˜±S± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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2. Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Which one is more stable — N2 or 2N
+ ? Discuss it from Moleculer Orbital Theory.

N2 ¤ı— 2N
+ -¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ Œıø˙ ¸≈ø¶öÓ¬∑ ’±Ìøıfl¬ fl¬é¬fl¬ Ó¬MW ïMoleculer Orbital Theoryó

’Ú≈˚±˚˛œ ı…±‡…± fl¬Àı˛±/

(ii) Which has higher Bond Dissociation Energy — F2 or Cl2? (1+3)+1=5

F2 ¤ı— Cl2-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ı˛ ıg¬Ú øıÀ˚˛±ÊÚ ˙øMê Œıø˙∑

(b) (i) Write down the Born-Lande equation for Lattice Energy.

 Ê±˘fl¬ ˙øMêı˛ ıÚ«-˘…±ÚÀÎ¬ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(ii) Describe the structure of unit cell of CsCl crystal. 2+3=5

CsCl Œfl¬˘±À¸ı˛ ¤fl¬fl¬ Œfl¬±À¯∏ı˛ ·Í¬Ú ıÌ«Ú± fl¬Àı˛±/

(c) (i) What is Pseudo first order reaction? Give an example.

“Pseudo first order reaction” ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(ii) Half-life of a first order reaction is 15 minutes at 25°C. But at 32°C temperature
the half-life of the same reaction is 10 minutes. Calculate the ratio of rate constant
at said temperature.

25°C Î¬◊¯ûÓ¬±˚˛ ¤fl¬øÈ¬ √õ∂Ô˜ Sê˜ øıøSê˚˛±ı˛ ’Ò«±˚˛≈ ˝˘ 15 ø˜øÚÈ¬, ’±ı±ı˛ 32°C Î¬◊¯ûÓ¬±˚˛ ›˝◊ øıøSê˚˛±ı˛
’Ò±«̊ ≈̨ ˝˘ 10 ø˜øÚÈ¬/ Î¬◊Mê Î¬◊¯ûÓ¬±≈øÈ¬ÀÓ¬ rate constant-¤ı˛ ’Ú≈¬Û±Ó¬ øÚÌ«˚˛ fl¬Àı˛±/

(iii) In which condition(s) a real gas behaves like an ideal gas? 2+2+1=5

Œfl¬±Ú Œfl¬±Ú ˙ÀÓ«¬ ¤fl¬øÈ¬ ı±ô¶∏±ı ·…±¸ ’±«˙ ·…±À¸ı˛ Ú…±˚˛ ’±‰¬ı˛Ì fl¬Àı˛∑

(d) (i) Draw the structure of NH3 according to VSEPR Theory.

VSEPR Ó¬MW ŒÔÀfl¬ NH3-ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(ii) Explain the stability order PbCl2 and PbCl4. 3+2=5

PbCl2 ¤ı— PbCl4-¤ı˛ ¶ö±ø˚˛ÀQı˛ Sê˜ ı…±‡…± fl¬Àı˛±/

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Arranage HClO3, HClO2, HClO4, and HClO acids according to increasing acidity
citing appropiate reasons.

HClO3, HClO2, HClO4 ¤ı— HClO ’•°&ø˘Àfl¬ Sê˜ıÒ«˜±Ú ’•°Ó¬± ’Ú≈̧ ±Àı˛ ¸±Ê±› ¤ı— fl¬±ı˛Ì
Î¬◊À{°‡ fl¬Àı˛±/

(ii) For a gas Tc = 304·2 K; Pc = 72·8 atm. Calculate van der Waals constants for the
gas.

¤fl¬øÈ¬ ·…±À¸ı˛ Tc = 304·2 K; Pc = 72·8 atm, ·…±¸øÈ¬ı˛ van der Waals ÒËnıfl¬&ø˘ øÚÌ«˚˛ fl¬Àı˛±/
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(iii) Explain at room temperature why CO2 is a gas but SiO2 solid.

¸±Ò±ı˛Ì ’ı¶ö±˚˛ CO2 ¤fl¬øÈ¬ ·…±¸ øfl¬c SiO2 fl¬øÍ¬Ú ¬Û±Ô«/ ñ ı…±‡…± fl¬Àı˛±/

(iv) Give the chemical formula and one important use of borax. 3+3+2+2=10

Œı±ı˛±À'ı˛ ı˛±¸±˚˛±øÚfl¬ ¸—Àfl¬Ó¬ ¤ı— ¤fl¬øÈ¬ &èQ¬Û”Ì« ı…ı˝±ı˛ Œ˘À‡±/

(b) (i) Give two important differences between order and molecularity of a reaction.

’±Ìøıfl¬Ó¬± ¤ı— SêÀ˜ı˛ ˜ÀÒ… ≈øÈ¬ &èQ¬Û”Ì« ¬Û±Ô«fl¬… Œ˘À‡±/

(ii) What happens when white P is boiled with NaOH solution (Give equation)?

¸˜œfl¬ı˛Ì¸˝ øıı‘Ó¬ fl¬Àı˛± ˚‡Ú ¸±± P-Œfl¬ NaOH ^ıÌ ¸˝ ŒÙ¬±È¬±ÀÚ± ˝˚˛/

(iii) Give two differences between Schottky and Frenkel defect.

¶®È¬øfl¬ ¤ı— ŒÙË¬Ç¬˘ SêøÈ¬ı˛ ˜ÀÒ… ≈øÈ¬ ¬Û±Ô«fl¬… Œ˘À‡±/

(iv) Waht is the effect of increase of temperature and pressure on coefficient of viscosity

of gases. 2+3+2+3=10

Ó¬±¬Û ¤ı— ‰¬±¬Û ı‘øX¬ı˛ √õ∂ˆ¬±ı ·…±À¸ı˛ ¸±fÓ¬±ÀÇ¬ı˛ Î¬◊¬Ûı˛ fl¬œ ˝Àı∑
————
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øé¬Ì √õ∂±ôL√ø¶öÓ¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

Î¬◊Mı˛¬ÛS Œ˘‡±ı˛ ¸˜˚˛ ı˝◊ ı± ŒÚ±È¬ Œ‡ÀÓ¬ Œ›˚˛± ˝Àı Ú±/

1. Perform the experiment of the following on the basis of ‘drawing a card’ (any one): 11×1=11

fl¬±Î«¬ ŒÓ¬±˘±ı˛ øˆ¬øMÀÓ¬ øÚ•ßø˘ø‡Ó¬ ¬Ûı˛œé¬± ïŒ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ó ¸•Û±Ú fl¬Àı˛±/

(A) Make a systematic and complete quantitative analysis of Inorganic sample (Marked-I)
containing not more than three radicals with respect to the following in tabular form. A
detailed description of the experimental procedure is not necessary.

’ÚøÒfl¬ øÓ¬ÚøÈ¬ ˜”˘fl¬ ¸˜øi§Ó¬ √õ∂M ‘I’ ø‰¬ø˝êÓ¬ ’ÕÊı Ú˜≈Ú±øÈ¬ı˛ ı˛œøÓ¬ıX¬ ¬ÛX¬øÓ¬ÀÓ¬ &Ì·Ó¬ øıÀù≠¯∏Ì fl¬Àı˛±
øÚ•ßø˘ø‡Ó¬ ÂÀfl¬ı˛ ’±fl¬±Àı˛/ ¬Ûı˛œé¬±¸˜”À˝ı˛ øıô¶∏‘Ó¬ øııı˛ÀÌı˛ √õ∂À˚˛±ÊÚ ŒÚ˝◊/

(a) Physical characteristics ½+½=1

Œˆ¬ÃÓ¬ Ò «̃±ı˘œ

Colour and solubility

ıÌ« ¤ı— ^±ı…Ó¬±
(b) Preliminary test for the basic radicals: 1+½+½=2

é¬±ı˛fl¬œ˚˛ ˜”˘Àfl¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± –

Experiment Observation Inference
¬Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) Fusion test for Mn and Cr-compounds
øı·˘Ú ïMn

 
› Cr Œ˚ÃÀ·ı˛ ÊÚ…ó

(ii) Flame test

ø˙‡± ¬Ûı˛œé¬±
(iii) Test for 4NH+

4NH+  ’±˚˛Ú-¤ı˛ ¬Ûı˛œé¬±

SH-II/CHE/203/GE-2/(PR)/19
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(c) Special test for basic radicals: Fe, Ni, Cu compounds ½×3=1½

ÚœÀ‰¬ı˛ é¬±ı˛fl¬œ˚˛ ˜”˘fl¬&ø˘ı˛ øıÀ˙¯∏ ¬Ûı˛œé¬± –

Fe, Ni, Cu Œ˚Ã·

(d) Preliminary test for acid radicals: ½+½=1

’±ø•°fl¬ ˜”˘Àfl¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± –

Experiment Observation Inference
¬Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) With Conc. H2SO4 and MnO2

¬‚Ú H2SO4 
¤ı— MnO2 

Z±ı˛±
(ii) With Conc. H2SO4 

and Cu-turnings

‚Ú H2SO4 
¤ı— (Cu) fl¬¬Û±ı˛ øÂıh¬± Z±ı˛±

(e) Test for interfering acid radicals and special test for S2– 1½

øı‚Æ ¸‘ø©Üfl¬±ı˛œ ’±ø•°fl¬ ˜”˘Àfl¬ı˛ ¬Ûı˛œé¬± ¤ı— S2– ˜”˘Àfl¬ı˛ øıÀ˙¯∏ ¬Ûı˛œé¬±
(f) Wet test for acid radicals: 2

’±ø•°fl¬ ˜”˘Àfl¬ı˛ ø¸Mê ¬Ûı˛œé¬± –¬
Experiment Observation Inference

Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) AgNO
3
 solution

AgNO
3 

¬^ıÌ Z±ı˛±
(ii) BaCl

2
  solution

BaCl
2 

^ıÌ Z±ı˛±
(iii) Nitropruside solution

Ú±˝◊ÀÈ¬™±√õ∂n¸±˝◊Î¬ ^ıÌ Z±ı˛±
(iv) Ring test

ı˘˚˛ ¬Ûı˛œé¬±

(g) Write the correct formulae of the radicals and mention the group and group reagent(s)
of the basic radical(s). 2

ıÓ«¬˜±Ú ”̃̆ fl¬&ø˘ı˛ ¸øÍ¬fl¬ ¸—Àfl¬Ó¬ Œ˘À‡± ¤ı— é¬±ı˛fl¬œ˚˛ ˜”˘fl¬øÈ¬ı˛ Œ|øÌ ¤ı— Œ|øÌ øıfl¬±ı˛fl¬ Î¬◊À{°‡
fl¬Àı˛±/

(B) Prepare 7·5% and 5% solution (V/V) of the supplied 10% solution (marked ST) in water.
Calculate densities of prepared solutions theoretically from the density of 10% solution.
Determine their surface tensions. (Density and surface tension of water and density of 10%
solution will be supplied at the time of calculation). 11

√õ∂M 10% ïST ø‰¬ø˝êÓ¬ó ^ıÌ ŒÔÀfl¬ 7·5% ¤ı— 5% (V/V) Ê˘œ˚˛ ^ıÌ √õ∂dÓ¬ fl¬Àı˛±/ 10% ^ıÀÌı˛
‚ÚQ ŒÔÀfl¬ Ó¬±øMWfl¬ˆ¬±Àı ^ıÌ&ø˘ı˛ ‚ÚQ ·ÌÚ± fl¬Àı˛±/ Î¬◊Mê ^ıÌ&ø˘ı˛ ¬Û‘á¬È¬±Ú øÚÌ«˚˛ fl¬Àı˛±/
ï·ÌÚ±ı˛ ¸˜˚˛ ÊÀ˘ı˛ ‚ÚQ, ¬Û‘á¬È¬±Ú ¤ı— 10% ^ıÀÌı˛ ‚ÚQ Œ›˚˛± ˝Àıó



(C) Prepare 8% and 6% solutions (V/V) of the supplied 10% solution (marked VIS) in water.
Calculate densities of prepared solutions theoretically from the density of 10% solution.
Determine their viscosity coefficient. (Density and viscosity coefficient of water and
density of 10% solution will be supplied at the time of calculation) 11

√õ∂M 10% ïVIS ø‰¬ø˝êÓ¬ó ^ıÌ ŒÔÀfl¬ 8% ¤ı— 6% (V/V) Ê˘œ˚˛ ^ıÌ √õ∂dÓ¬ fl¬Àı˛±/ 10% ^ıÀÌı˛
‚ÚQ ŒÔÀfl¬ Ó¬±øMWfl¬ˆ¬±Àı ^ıÌ&ø˘ı˛ ‚ÚQ ·ÌÚ± fl¬Àı˛±/ Î¬◊Mê ^ıÌ&ø˘ı˛ ¬¸±fÓ¬± &Ì±Ç¬ øÚÌ«˚˛ fl¬Àı˛±/
ï·ÌÚ±ı˛ ¸˜˚˛ ÊÀ˘ı˛ ‚ÚQ, ¬¸±fÓ¬± &Ì±Ç¬ ¤ı— 10% ^ıÀÌı˛ ‚ÚQ Œ›˚˛± ˝Àıó

(D) Prepare a set of experiment with 90 ml of acid and 10 ml of ester to study the acid-catalysed
hydrolysis of the given ester with the supplied acid solution (marked A). Calculate the
observed rate constant by plotting suitable graph. 11

’…±ø¸Î¬ ’±^« øıÀù≠¯∏Ì ’Ò…˚˛Ú fl¬ı˛±ı˛ ÊÚ… √õ∂M ’…±ø¸Î¬ ^ıÌ ïA-ø‰¬ø˝êÓ¬ó ¤ı— ¤à¬±ı˛ Z±ı˛± ¤fl¬øÈ¬ ¬Ûı˛œé¬±ı˛
Œ¸È¬ ¸•Û±Ú fl¬Àı˛±/ Œ¸È¬øÈ¬  90 ml ’…±ø¸Î¬ ¤ı—  10 ml ¤à¬±ı˛ Z±ı˛± √õ∂dÓ¬ fl¬Àı˛±/ Î¬◊¬Û ≈̊Mê Œ˘‡ø‰¬ÀSı˛
¸±˝±À˚… ¬Ûı˛œé¬±˘t ˝±ı˛ ÒËnıfl¬ ·ÌÚ± fl¬Àı˛±/

2. Viva voce 2

Œ˜Ãø‡fl¬

3. Laboratory Notebook 2

˘…±ıÀı˛È¬øı˛ ‡±Ó¬±

___________
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B.Sc. 2nd Semester (Programme) Examination, 2019

CHEMISTRY

(Bonding and Molecular Structure...Chemical Kinetics T2)

Paper : SP/CHE/201/C-1B

Course ID : 21418

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand side margin indicate marks.
Candidates are required to give their answers in their own words

as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

Œ˚-Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) In between Li and Cs which one has higher ionic character?

Li › Cs-¤ı˛ ˜ÀÒ… fl¬±ı˛ Ó¬øh¬»À˚±Êœ ‰¬øı˛S Œıø˙∑

(b) Write mathematical expression of Bragg’s law.

Bragg-¤ı˛ ¸”SøÈ¬ı˛ ·±øÌøÓ¬fl¬ ı˛+¬ÛøÈ¬ Œ˘À‡±/

(c) Write electronic configuration of Fe3+.

Fe3+-¤ı˛ ◊̋À˘fl¬CÚ øıÚ…±¸ Œ˘À‡±/

(d) Give one example of 1st order reaction.

¤fl¬øÈ¬ õ∂Ô˜ Sê˜ øıøSê˚˛±ı˛ Î¬◊±˝ı˛Ì ±›/

(e) What is carborundum?

fl¬±Àı«±ı˛±`¬±˜ fl¬œ∑

(f) What is the unit of surface tension in C.G.S. system?

C.G.S. ¬ÛX¬øÓ¬ÀÓ¬ ¬Û‘á¬È¬±ÀÚı˛ ¤fl¬fl¬ fl¬œ∑

(g) State the reason behind diagonal relationship of elements.

Œ˜ÃÀ˘ı˛ Œfl¬ÃøÌfl¬ ¸•ÛÀfl«¬ı˛ fl¬±ı˛Ì fl¬œ∑

(h) What is lattice energy?

˘…±øÈ¬˙ ˙øMê fl¬œ∑

SP-II/CHE/201/C-1B/19
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2. Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Discuss the effect of temperature on surface tension of the liquid.

Ó¬ı˛À˘ı˛ ¬Û‘á¬È¬±ÀÚı˛ ›¬Ûı˛ Î¬◊¯ûÓ¬±ı˛ õ∂ˆ¬±ı ı…±‡…± fl¬Àı˛±/

(ii) “1st order reaction can never be completed.” — Explain.

ëë1˜ Sê˜ øıøSê˚˛± fl¬‡Ú› Œ˙¯ ˝˚˛ Ú±/íí ñ ı…±‡…± fl¬Àı˛±/

(iii) Draw the PV vs. P curve for an ideal gas. 2+2+1=5

’±˙« ·…±À¸ı˛ Œé¬ÀS PV – P Œ˘‡ø‰¬SøÈ¬ ’Ç¬Ú fl¬Àı˛±/

(b) (i) Write the units of van der Waal’s constant ‘a’ and ‘b’.

ˆ¬…±`¬±ı˛ ›˚˛±À˘ı˛ ‘a’ ¤ı— ‘b’ ÒËnıÀfl¬ı˛ ¤fl¬fl¬&ø˘ Œ˘À‡±/

(ii) Write down the Arrhenius equation for rate constant.

øıøSê˚˛±ı˛ ˝±ı˛ ÒËnıfl¬ ¸—Sê±ôL√ ’±ı˛À˝øÚ˚˛±À¸ı˛ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(iii) What do you mean Critical Temperature of a gas? 2+2+1=5

¸—fl¬È¬ Ó¬±¬Û˜±S± ı˘ÀÓ¬ Ó≈¬ø˜ fl¬œ Œı±Á¬∑

(c) (i) HNO2 behaves both as oxidising and reducing agent — Explain.

HNO2 Ê±ı˛fl¬ › øıÊ±ı˛fl¬ ≈ˆ¬±Àı˝◊ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛ñ ı…±‡…± fl¬Àı˛±/

(ii) Explain why electron-affinity of fluorine is less than chlorine.

ŒÙv¬±øı˛ÀÚı˛ ˝◊À˘fl¬È¬™Ú ’±¸øMê Œflv¬±øı˛ÀÚı˛ ’À¬Ûé¬± fl¬˜ Œfl¬Úñ ı…±‡…± fl¬Àı˛±/

(iii) Write the formula of two oxyacids of sulphur. 2+2+1=5

¸±˘Ù¬±Àı˛ı˛ ≈øÈ¬ ’ø'’…±ø¸ÀÎ¬ı˛ ¸—Àfl¬Ó¬ Œ˘À‡±/

(d) (i) State Fajan’s rule. Compare and explain the ionic character between SnCl4 and SnCl2.

Ù¬…±Ê±ÀÚı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/ SnCl4 ¤ı— SnCl2-¤ı˛ ’±˚˛Úœ˚˛ ÒÀ˜«ı˛ Ó≈¬˘Ú± fl¬Àı˛±/

(ii) NF3 is pyramidal while BF3 is triangular planar— Explain. (1½+1½)+2=5

NF3-¤ı˛ ·Í¬Ú ø¬Ûı˛±ø˜Î¬±fl¬±ı˛ øfl¬c BF3 ¸±˜Ó¬ø˘fl¬ øSÀfl¬±Ì±fl¬±ı˛ñ ı…±‡± fl¬Àı˛±/

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›–

(a) (i) Iodine is slightly soluble in water but readily soluble in presence of KI. — Give reason.

ÊÀ˘ ’±À˚˛±øÎ¬Ú ¶§ä^±ı… øfl¬c KI-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ÀÓ¬ ^±ı…Ó¬± ıU&Ì ı‘øX¬ ¬Û±˚˛/ ñ fl¬±ı˛Ì Œ‡±›/

(ii) Compare with example the catenation property of carbon and silicon.

Î¬◊±˝ı˛Ì¸˝À˚±À· fl¬±ı«Ú › ø¸ø˘fl¬ÀÚı˛ fl¬…±øÈ¬ÀÚ˙Ú ÒÀ˜«ı˛ Ó≈¬˘Ú± fl¬Àı˛±/

SP-II/CHE/201/C-1B/19 ( 2 )
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(iii) Explain the acidity order of HF, HCl, HBr and HI.

HF, HCl, HBr ¤ı— HI-¤ı˛ ’…±ø¸øÎ¬øÈ¬ı˛ Sê˜ ı…±‡…± fl¬Àı˛±/

(iv) Write down the main differences between 1st and 2nd order reactions.

2+3+2+3=10

1˜ › 2˚˛ Sê˜ øıøSê˚˛±ı˛ ˜”˘·Ó¬ ¬Û±Ô«fl¬…&ø˘ Œ˘À‡±/

(b) (i) What do you mean by half life period of a chemical reaction?

 Œfl¬±ÀÚ± øıøSê˚˛±ı˛ ’Ò«ÊœıÚ fl¬±˘ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(ii) Draw the structure of B2H6 and explain its bonding type.

B2H6-¤ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛± ¤ı— ¤ı˛ ıg¬Ú-õ∂fl‘¬øÓ¬ ı…±‡…± fl¬Àı˛±/

(iii) Among Cav, Crms and Cmp – which one has the largest value and why?

Cav, Crms ¤ı— Cmp-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ı˛ ˜±Ú ¸ı«±øÒfl¬ ¤ı— Œfl¬Ú∑

(iv) Name the two hydrides of oxygen with their formula. 2+(1+2)+(1+2)+2=10

¸—Àfl¬Ó¬¸˝ ’ø'ÀÊÀÚı˛ ≈øÈ¬ ˝±˝◊E±˝◊ÀÎ¬ı˛ Ú±˜ Œ˘À‡±/

___________



B.Sc. 2nd Semester (Programme) Practical Examination, 2019

CHEMISTRY

[Bonding & Molecular Structure, Comparative Studies of p-Block
Elements; States of Matter and Chemical Kinetics (p2)]

Paper : SPCHE/201/C-1B

Course ID : 21428

Time:  2 Hours Full Marks: 15

The figures in the margin indicate full marks.

Candidates would not be allowed to consult the books/notes
while writing the report in answer scripts.

øé¬Ì √õ∂±ôL√ø¶öÓ¬ ¸—‡…±&ø˘ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

Î¬◊Mı˛¬ÛS Œ˘‡±ı˛ ¸˜˚˛ ı˝◊ ı± ŒÚ±È¬ Œ‡ÀÓ¬ Œ›˚˛± ˝Àı Ú±/

1. Perform the experiment of the followings on the basis of ‘drawing a card’ (any one): 11×1=11

fl¬±Î«¬ ŒÓ¬±˘±ı˛ øˆ¬øMÀÓ¬ øÚ•ßø˘ø‡Ó¬ ¬Ûı˛œé¬± ïŒ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ó ¸•Û±Ú fl¬Àı˛±/

(A) Make a systematic and complete qualitative analysis of Inorganic sample (Marked-I)
containing not more than three radicals with respect to the following in tabular form. A
detailed description of the experimental procedure is not necessary.

’ÚøÒfl¬ øÓ¬ÚøÈ¬ ˜”˘fl¬ ¸˜øi§Ó¬ √õ∂M ‘I’ ø‰¬ø˝êÓ¬ ’ÕÊı Ú˜≈Ú±øÈ¬ı˛ ı˛œøÓ¬ıX¬ ¬ÛX¬øÓ¬ÀÓ¬ &Ì·Ó¬ øıÀù≠¯∏Ì fl¬Àı˛±
øÚ•ßø˘ø‡Ó¬ ÂÀfl¬ı˛ ’±fl¬±Àı˛/ ¬Ûı˛œé¬±¸˜”À˝ı˛ øıô¶∏‘Ó¬ øııı˛ÀÌı˛ √õ∂À˚˛±ÊÚ ŒÚ˝◊/

(a) Physical characteristics ½+½=1

Œˆ¬ÃÓ¬ Ò «̃±ı˘œ

Colour and solubility

ıÌ« ¤ı— ^±ı…Ó¬±
(b) Preliminary test for the basic radicals: 1+½+½=2

é¬±ı˛fl¬œ˚˛ ˜”˘Àfl¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± –

Experiment Observation Inference
¬Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) Fusion test for Mn and Cr-compounds
øı·˘Ú ïMn

 
› Cr Œ˚ÃÀ·ı˛ ÊÚ…ó

(ii) Flame test

ø˙‡± ¬Ûı˛œé¬±
(iii) Test for 4NH+

4NH+  ’±˚˛Ú-¤ı˛ ¬Ûı˛œé¬±

SP-II/CHE/201/C-1B/(PR)/19
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(c) Special test for basic radicals: Fe, Ni, Cu compounds. ½×3=1½

ÚœÀ‰¬ı˛ é¬±ı˛fl¬œ˚˛ ˜”˘fl¬&ø˘ı˛ øıÀ˙¯∏ ¬Ûı˛œé¬± –

Fe, Ni, Cu Œ˚Ã·

(d) Preliminary test for acid radicals: ½+½=1

’±ø•°fl¬ ˜”˘Àfl¬ı˛ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± –

Experiment Observation Inference
¬Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) With Conc. H2SO4 and MnO2

¬‚Ú H2SO4 
¤ı— MnO2 

Z±ı˛±
(ii) With Conc. H2SO4 

and Cu-turnings

‚Ú H2SO4 
¤ı— (Cu) fl¬¬Û±ı˛ øÂıh¬± Z±ı˛±

(e) Test for interfering acid radicals and special test for S2– 1½

øı‚Æ ¸‘ø©Üfl¬±ı˛œ ’±ø•°fl¬ ˜”˘Àfl¬ı˛ ¬Ûı˛œé¬± ¤ı— S2– ˜”˘Àfl¬ı˛ øıÀ˙¯∏ ¬Ûı˛œé¬±
(f) Wet test for acid radicals: 2

’±ø•°fl¬ ˜”˘Àfl¬ı˛ ø¸Mê ¬Ûı˛œé¬± –¬
Experiment Observation Inference

Ûı˛œé¬± ¬Û˚«Àıé¬Ì ø¸X¬±ôL√

(i) AgNO
3
 solution

AgNO
3 

¬^ıÌ Z±ı˛±
(ii) BaCl

2
  solution

BaCl
2 

^ıÌ Z±ı˛±
(iii) Nitropruside solution

Ú±˝◊ÀÈ¬™±√õ∂n¸±˝◊Î¬ ^ıÌ Z±ı˛±
(iv) Ring test

ı˘˚˛ ¬Ûı˛œé¬±

(g) Write the correct formulae of the radicals and mention the group and group reagent(s)
of the basic radical(s). 2

ıÓ«¬˜±Ú ”̃̆ fl¬&ø˘ı˛ ¸øÍ¬fl¬ ¸—Àfl¬Ó¬ Œ˘À‡± ¤ı— é¬±ı˛fl¬œ˚˛ ˜”˘fl¬øÈ¬ı˛ Œ|øÌ ¤ı— Œ|øÌ øıfl¬±ı˛fl¬ Î¬◊À{°‡
fl¬Àı˛±/

(B) Prepare 7·5% and 5% solutions (v/v) of the supplied 10% solution (marked ST) in water.
Calculate densities of prepared solutions theoretically from the density of 10% solution.
Determine their surface tensions. (Density and surface tension of water and density of 10%
solution will be supplied at the time of calculation). 11

√õ∂M 10% ïST ø‰¬ø˝êÓ¬ó ^ıÌ ŒÔÀfl¬ 7·5% ¤ı— 5% (v/v) Ê˘œ˚˛ ^ıÌ √õ∂dÓ¬ fl¬Àı˛±/ 10% ^ıÀÌı˛
‚ÚQ ŒÔÀfl¬ Ó¬±øMWfl¬ˆ¬±Àı ^ıÌ&ø˘ı˛ ‚ÚQ ·ÌÚ± fl¬Àı˛±/ Î¬◊Mê ^ıÌ&ø˘ı˛ ¬Û‘á¬È¬±Ú øÚÌ«˚˛ fl¬Àı˛±/
ï·ÌÚ±ı˛ ¸˜˚˛ ÊÀ˘ı˛ ‚ÚQ, ¬Û‘á¬È¬±Ú ¤ı— 10% ^ıÀÌı˛ ‚ÚQ Œ›˚˛± ˝Àıó



(C) Prepare 8% and 6% solutions (v/v) of the supplied 10% solution (marked VIS) in water.
Calculate densities of prepared solutions theoretically from the density of 10% solution.
Determine their viscosity coefficient. (Density and viscosity coefficient of water and
density of 10% solution will be supplied at the time of calculation) 11

√õ∂M 10% ïVIS ø‰¬ø˝êÓ¬ó ^ıÌ ŒÔÀfl¬ 8% ¤ı— 6% (v/v) Ê˘œ˚˛ ^ıÌ √õ∂dÓ¬ fl¬Àı˛±/ 10% ^ıÀÌı˛ ‚ÚQ
ŒÔÀfl¬ Ó¬±øMWfl¬ˆ¬±Àı ^ıÌ&ø˘ı˛ ‚ÚQ ·ÌÚ± fl¬Àı˛±/ Î¬◊Mê ^ıÌ&ø˘ı˛ ¬¸±fÓ¬± &Ì±Ç¬ øÚÌ«˚˛ fl¬Àı˛±/
ï·ÌÚ±ı˛ ¸˜˚˛ ÊÀ˘ı˛ ‚ÚQ, ¬¸±fÓ¬± &Ì±Ç¬ ¤ı— 10% ^ıÀÌı˛ ‚ÚQ Œ›˚˛± ˝Àıó

(D) Perform a set of experiment with 90 ml of acid and 10 ml of ester to study the acid-
catalysed hydrolysis of the given ester with the supplied acid solution (marked A).
Calculate the observed rate constant by plotting suitable graph. 11

’…±ø¸Î¬ ’±^« øıÀù≠¯∏Ì ’Ò…˚˛Ú fl¬ı˛±ı˛ ÊÚ… √õ∂M ’…±ø¸Î¬ ^ıÌ ïA-ø‰¬ø˝êÓ¬ó ¤ı— ¤à¬±ı˛ Z±ı˛± ¤fl¬øÈ¬ ¬Ûı˛œé¬±ı˛
Œ¸È¬ ¸•Û±Ú fl¬Àı˛±/ Œ¸È¬øÈ¬  90 ml ’…±ø¸Î¬ ¤ı—  10 ml ¤à¬±ı˛ Z±ı˛± √õ∂dÓ¬ fl¬Àı˛±/ Î¬◊¬Û ≈̊Mê Œ˘‡ø‰¬ÀSı˛
¸±˝±À˚… ¬Ûı˛œé¬±˘t ˝±ı˛ ÒËnıfl¬ ·ÌÚ± fl¬Àı˛±/

2. Viva voce 2

Œ˜Ãø‡fl¬

3. Laboratory Notebook 2

˘…±ıÀı˛È¬øı˛ ‡±Ó¬±

___________

( 3 ) SP-II/CHE/201/C-1B/(PR)/19
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B.Sc. 2nd Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

(Organic Chemistry-II) 

Paper : SHCHE/202/C-4 (P-4) 
  Course ID :  21422 

INSTRUCTIONS TO THE EXAMINERS 

(Please follow the instructions strictly) 

 1. SEM-II, Chemistry (Honours) Practical Examination should have a duration of 2 hours. 

 2. The examiners are requested to maintain a record book according to Batch Number and UID 
number of candidates of each batch. The sample ID used by candidates and also the marks awarded 
in laboratory record book and viva voce or any other relevant data they may consider necessary. 

 3. Candidate without the Laboratory Notebook signed regularly by class teacher must not be allowed 
to appear at the examination. 

 4. Candidate should not be allowed to keep books/notes/mobile phone with them inside the laboratory 
particularly while writing in the answer scripts but they may be allowed strictly outside the 
laboratory. 

 5. Examiners are requested to put their signatures in the answer-scripts against as yield of the product 
and melting point of the purified product performed by the candidates. 

 6. The key to the sample must be kept in the safe custody of the Officer-in-Charge of the centre and 
must not be opened before the expiry of the examination at the centre. 

 7. The examiners are requested to allot marks for each part of a question separately in a systematic 
way. 

 8. In case, the number of samples supplied falls short of the requirement, the examiner should consult 
with convenor(s) and examiners make few samples of their own and preserve the key in sealed 
cover until the examination is over and send a copy of the same duly signed to the convenor. 

 9. The sample box is to be opened in the presence of both external and internal examiners. If any 
sample is found damaged or otherwise defective in opinion of examiners, such samples should be 
discarded. 

 10. Examiners are requested to collect the used sample containers/bottles after the examination is over. 

 11. The name of the examiners in full with their respective college addresses and the number of 
candidates examined by them should be included in the record book. 

 12. Examiners are requested to send the examined answer scripts in sealed covers (separate cover for 
each college code) to the Controller of Examination (BKU). The packet(s) of answer-scripts must 
contain a top sheet. 

13201-BNK-II-Chemistry-202C-4-K.docx 
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 1. Distribution of Marks 

   (a) Yield: Yield > 90% (with actual colour of the product) 8 

    Yield: 90% < Yield > 80% (with actual colour of the product) 7 

    Yield: 80% < Yield > 70% (with actual colour of the product) 6 

    Yield: 70% < Yield > 60% (with actual colour of the product) 5 

    Yield:  Product submitted, Yield < 60% 4 

    Yield: No product submitted, No marks will be awarded. 0 

   (b) Purification of crude product by recrystallization (mentioned solvent) 2 

   (c) Measurement of melting point ሺT୫ − 3ሻ	 C° . 1 

 2. Laboratory records: 2 

 3. Viva voce:  2 

N.B.: 

 1. No marks to be awarded if it appears that the student has not performed the experiments. 

 2. Laboratory Notebook: Laboratory notebooks recorded in a systematic way and signed regularly 
will get higher credit. 

 3. Viva voce: Simple questions on basic theory of analysis and reactions involved in analysis of 
organic compounds and preparation of derivatives may be asked. 

Conveners 

 1. Dr. Ajay Kumar Manna, 
  Ramananda College, 
  Bisnupur, Bankura, 722122 
  Mobile-09732130372/9064835095. 

 2. Dr. Samaresh Ghosh, 
  Bankura Sammalani College, 
  Bankura, 
  Mobile-09434996924. 

__________ 
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B.Sc. 2nd Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

(Inorganic Chemistry-I) 

Paper : SHCHE/201/C3(P3) 
  Course ID :  21421 

INSTRUCTIONS TO THE EXAMINERS 

 1. ‘Keys’ should be kept in the safe custody of the Principal/T.I.C. of the centre. The keys must not 
be opened before examinations for all the batches are over. Keys should be collected from 
convenor of the examination.  

 2. If the number of samples falls short due to breakage during transit or by other means, requisite 
number of samples may be prepared jointly by the examiners with prior intimation to the 
Convenors/Controller of Examinations. Separate keys for such samples duly signed should be 
maintained and sent to the convenors along with the answer-scripts. 

 3. The examiners must put their signatures against weighing of materials for standard solution 
preparation, burette reading and experimental data. 

 4. The time of examination should not be extended beyond the scheduled hours. 

 5. Samples for the examination will be supplied by the convenors and are to be collected through a 
responsible person authorized by the Principal/T.I.C. of each centre. 

 6. Method of quantitative analysis will be supplied in the sample box. Any method other than the 
recommended one will not be permitted to the candidates. 

 7. The examiners are requested to mention record book containing Roll and No. of the candidates of 
each batch along with sample numbers. 

 8. No Candidate should be allowed to appear at the examination without laboratory notebook. 

 9. The name of examiner in full with his/her college address, phone number should be included in 
the record book. 

 10. Distribution of Marks 

     (i) Preparation of primary standard solution 1 

    (ii) Standardization of secondary standard solution 2 

    (iii) Presentation of data in tabular form 2 

    (iv) Correct calculation 2 

    (v) Quality of results: 

     Error: 0 to 4% 4 

     Above 4% to 6% 3 

     Above 6% to 10% 2 

     Above 10% 0 

__________ 
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B.Sc. 2nd Semester (Honours/Programme) Practical Examination, 2019 

CHEMISTRY 

(Inorganic and Physical Practical) 

Paper : SHCHE/203/GE-2 and SPCHE/201/C-1B 

  Course ID :  21424 and 21428 

INSTRUCTIONS TO THE EXAMINERS FOR CHEMISTRY EXPERIMENTS: 

(Please follow the instructions strictly) 

 1. Student can choose their experiment either inorganic or physical by pulling a card. 

 2. Examiners are requested to set experiments on Physical Chemistry for 1/3rd of the total nos. 
student of each batch. 

 3. The time of the examination should not be extended beyond the scheduled hour. 

 4. Samples for the examination will be supplied by the Conveners and are to be collected through a 
responsible person authorized by the Principal/Officer-in-Charge of each centre. 

 5. The examiners are requested to maintain a record book having UID & registration no. of 
candidates of each batch, sample numbers used by candidates and also marks awarded in 
laboratory notebook, viva voce and any other data they may consider necessary. 

  The answer-scripts, record book together with a copy of the key signed by the examiners should 
be sent to the controller department, Bankura University. 

 6. The names of examiners in full with their respective college address, mobile number and the 
number of candidates examined by them should be included in the record book. 

 7. Candidate without Laboratory Notebook must not be allowed to appear at the examination. 

 8. The examiners are requested to allot marks for each part of a question separately in a systematic 
way as given under distribution of marks. 

 9. If the number of samples supplied falls short of the requirement for damaged or any other reasons 
then the examiners should make few samples of their own consulting with the convener and 
maintaining the key. That key must be sent to the convener in sealed cover. The sample box is to 
be opened in presence of both external and internal examiners. 

 10. Separate packet are to be used for candidate of different college. 

 11. The UID of candidates absent must be entered in the record book with the mark “ab”. 

 12. Marks to be awarded only for correct observation and correct inference for each portion, 
independently. 

  Distribution of marks for Inorganic portion: 

  (a) Physical characteristics: 

     (i) Colour ½ 

     (ii) Solubility ½ 
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  (b) Preliminary tests for basic radicals: 

     (i) Fusion test for Chromium and Manganese 1 

     (ii) Flame test ½ 

     (iii) Test for NHସା ½ 

  (c) Special tests for basic radicals Fe ,Ni, Cu ½×3=1.5 

  (d) Preliminary test for acid radicals ½+½=1 

  (e) Tests for interfering acid radicals and special test for sulphide (Sିଶ) radical ½×3=1.5 

   (f) Wet tests for acid radicals ½×4=2 

  (g) Correct formulae of the radicals and for basic radical(s) mention the appropriate group 
reagent 2 

Note: If all the three radicals found by the student are incorrect the student would get no credit except 
for (a). 

  For Physical Chemistry: 

 1. The examiners must put their signatures against weighing of materials for standard Solution 
preparation, burette readings and other experimental data. 

 2. Physical chemistry experiments are to be allotted to the candidates on the basis of “drawing a 
card” in the respective day. 

 3. A record book to be maintained for that purpose specifying the allotment of experiments against 
each candidate. 

 4. Allotment of marks: 11 

  Physical Chemistry experiments (Detailed distribution of marks for a particular experiment will 
be supplied by the convener(s) along with the key) 

  Students have to perform a single experiment as allotted to him on the basis of “drawing a Card”. 
Presentation should be neat and in tabular form(s). In the theory portion they have to write only 
the working formula relevant to the experiment (no detailed discussion). All the relevant data 
should be recorded with proper units everywhere. Details of calculation should be shown in the 
answer-scripts and be checked by the examiners, and then only the allotted marks for calculations 
may be awarded. Graphs (with proper choice of labelling of axes) should be smooth; the data 
points should be clearly shown and properly put. There must be caption also. No credit on results 
will be given to him/her on the basis of any calculation done by examiners, even if results turn 
out to be accurate. 

  Determination of Surface Tension: 

 1. 100 ml exactly 10% methanol solution in water is to be given to each candidate. 

 2. Necessary data including density and surface tension of water and density of 10% methanol 
solution is to be supplied by examiners on that day. 

  Determination of Viscosity: 

 1. 100 ml of exactly 10% sucrose solution in water is to be given to each candidate. 

 2. Necessary data including density and viscosity of water and density of 10% sucrose solutions is 
to be supplied by examiners on that day. 
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  Acid hydrolysis of methyl acetate: 

 1. About 15-20 ml of methyl acetate in a dry test tube is to be given to each candidate. 

 2. HCl solutions of accurately known strength (between 2N to 3N) are to be prepared by examiners 
on that day and to be supplied to each candidate by marking (A).  

 3. ~1(N) NaOH solution and Phenolphthaline indicator is to be supplied by examiners. 

  Distribution of Marks: 
  (Surface Tension & Viscosity) 
  Presentation: 3 (Theory, Data Table, deduct 0·5 marks if T is not mentioned) 
  Correct Calculation of density: 1·5 
  Correct Calculation of Viscosity/Surface Tension: 1·5 
  Accuracy: 1·5 × 3 = 4·5 [Full Credit for E ≤ 5%, deduct 1 for each next 1%] 
  Proper unit: 0·5 

  Ester hydrolysis: 
  Performing the experiment: 3 
  Presentation: 2 (Theory, Data Table, deduct 0·5 marks if T is not mentioned) 
  Graph I : 3 (1 for data pointing, 1 for axes labels and caption and 1 for mean curve drawing). 
  Proper unit of rate constant: 0·5 
  Accuracy: 1·5 [1·5 for E 25% deduct 0·5 for each 10% error]. 

  Laboratory Notebook: 2 
  The candidates are to be asked to submit their laboratory notebook after entering the examination 

hall. While evaluating notebook, credits will be given to the following points: 

 I. Amount of work done 

 II. Regulatory of submission 

 III. Neatness 

 IV. Overall impression etc. 
  Any tampering in the notebook should be seriously discredited. Laboratory Notebook without 

signature of the teacher will be credited zero. 

  Viva voce: 2 
  Simple questions are to be asked with relevance to practical chemistry. 

  Conveners: 

 1. Uday Chand Saha 
  Indas Mahavidyalaya 
  Indas, Bankura 
  Mobile: 9474493512 

 2. Jnanojjal Chanda 
  Sonamukhi College 
  Sonamukhi, Bankura 
  Mobile: 9735336469 
 

__________ 



B.Sc. 4th Semester (Programme) Examination, 2019

CHEMISTRY

[Pharmaceutical Chemistry (T2)]

Paper : SPCHE/404/SEC-2

Course ID : 41410

Time : 2 Hours Full Marks : 40

The figures in the right hand side margin indicate marks.
Candidates are required to give their answers in their own words

as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 2×5=10

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What are drugs?

E±· fl¬œ∑

(b) What is fermentation?

¸g¬±Ú √õ∂øSê˚˛± (fermentation) ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(c) Give name of the two foods rich in Vitamin C.

øˆ¬È¬±ø˜Ú ø¸ ˚≈Mê ≈øÈ¬ ‡±À…ı˛ Ú±˜ Œ˘À‡±/

(d) What do you mean by antipyretic agents? Give example.

Ê;ı˛Àı˛±Òœ fi¯∏Ò ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ Î¬◊±˝ı˛Ì ±›/

(e) What is LD50?

LD50 fl¬œ∑

(f) Name the raw materials used for the industrial production of alcohol (at least two).

ø˙ä¬ÛX¬øÓ¬ÀÓ¬ ’…±˘Àfl¬±˝˘ ΔÓ¬øı˛ı˛ ≈øÈ¬ fl“¬±‰¬±˜±À˘ı˛ Ú±˜ Œ˘À‡±/

(g) Give two examples of water soluble vitamin.

ÊÀ˘ ^ıœˆ”¬Ó¬ ˝˚˛ ¤˜Ú ≈øÈ¬ øˆ¬È¬±ø˜Ú-¤ı˛ Ú±˜ Œ˘À‡±/

(h) Give two examples of anticancer drug.

fl¬…±Ú¸±ı˛Àı˛±Òœ ≈øÈ¬ E±·-¤ı˛ Ú±˜ Œ˘À‡±/
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2. Answer any four questions: 5×4=20

Œ˚ Œfl¬±ÀÚ± ¬‰¬±ı˛øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down the name of one sulpha-drug. Describe its synthesis. Mention the limitations
of sulpha drugs. 1+3+1=5

¤fl¬øÈ¬ ¸±˘Ù¬± E±À·ı˛ Ú±˜ Œ˘À‡±/ ¤ı˛ ¸—Àù≠¯∏Ì ’±À˘±‰¬Ú± fl¬Àı˛±/ ¸±˘Ù¬± E±À·ı˛ ¸œ˜±ıX¬Ó¬± Î¬◊À{°‡ fl¬Àı˛±/

(b) What is rectified spirit? How is it obtained from dilute fermented liquor? 2+3=5

Œı˛fl¬øÈ¬Ù¬±À˚˛Î¬ ø¶Ûøı˛È¬ fl¬œ∑ ˘‚≈ ¸g¬±Ú ¬Û±Úœ˚˛ ŒÔÀfl¬ fl¬œˆ¬±Àı ¤øÈ¬ ¬Û±›˚˛± ˚±˚˛∑

(c) What is Lysine? Give its structure. What kind of amino acid is Lysine? What is its role
in human body? 1+1+1+2=5

˘±˝◊ø¸Ú fl¬œ∑ ¤ı˛ ·Í¬Ú±fl‘¬øÓ¬ Œ‡±›/ ¤øÈ¬ fl¬œ Òı˛ÀÚı˛ ’…±ø˜ÀÚ± ’…±ø¸Î¬∑ ˜±ÚıÀÀ˝ ¤ı˛ ˆ”¬ø˜fl¬± fl¬œ∑

(d) What is an antibiotic? What are the differences between antibiotic and antibacterial agent?
Is soap an antibiotic? 2+2+1=5

’…±øKÈ¬ı±À˚˛±øÈ¬fl¬ fl¬œ∑ ’…±øKÈ¬ı±À˚˛±øÈ¬fl¬ ¤ı— ’…±øKÈ¬ı…±fl¬ÀÈ¬øı˛˚˛±˘ ¤ÀÊKÈ¬-¤ı˛ ˜ÀÒ… Ó¬Ù¬±Ó¬ fl¬œ∑ ¸±ı±Ú fl¬œ
’…±øKÈ¬ı±À˚˛±øÈ¬fl¬∑

(e) What are the differences between aerobic and anaerobic fermentation? Give example of
an antiviral agent. 4+1=5

¸ı±Ó¬ › ’ı±Ó¬ ¸g¬±Ú √õ∂øSê˚˛±ı˛ Ó¬Ù¬±Ó¬&ø˘ fl¬œ fl¬œ∑ ¸—Sê±˜fl¬ Œı˛±·√õ∂øÓ¬Àı˛±Òœ E±À·ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(f) Give an example of the medicine that is used to prevent and treat HIV-AIDS. Write the
structure and two side effects of the medicine. 1+2+2=5

HIV-AIDS-¤ı˛ ø‰¬øfl¬»¸± › √õ∂øÓ¬Àı˛±Òfl¬±ı˛œ ¤fl¬øÈ¬ fi¯∏ÀÒı˛ Ú±˜ Œ˘À‡±/ ¤¬ı˛ ·Í¬Ú ¸—Àfl¬Ó¬øÈ¬ Œ˘À‡± ¤ı—
¤ı˛ ≈øÈ¬ ¬Û±ù´«√õ∂øÓ¬øSê˚˛±ı˛ Î¬◊À{°‡ fl¬Àı˛±/

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›–

(a) What is the chemical structure of Ibuprofen? How does it work in human body? Give the
synthesis and use of Ibuprofen. 1+3+4+2=10

Ibuprofen-¤ı˛ ı˛±¸±˚˛øÚfl¬ ·Í¬ÚøÈ¬ Œ˘À‡±/ ¤øÈ¬ ˜±Úı ŒÀ˝ fl¬œˆ¬±Àı fl¬±Ê fl¬Àı˛∑ ¤øÈ¬ı˛ ¸—Àù≠¯∏Ì › ı…ı˝±ı˛
Œ˘À‡±/

(b) What is Aspirin? What kind of drug is it? How do you prepare Aspirin from phenol? What
are the uses of Aspirin? Give the adverse effects of Aspirin. 1+1+3+2½+2½=10

Aspirin-fl¬œ∑ ¤øÈ¬ Œfl¬±Ú Œ|øÌı˛ E±À·ı˛ ˜ÀÒ… ¬ÛÀh¬∑ ŒÙ¬Ú˘ ŒÔÀfl¬ √õ∂døÓ¬ ıÌ«Ú± fl¬Àı˛±/ ¤ı˛ ı…ı˝±ı˛ ›
¬Û±ù´«√õ∂øÓ¬øSê˚˛±&ø˘ Î¬◊À{°‡ fl¬Àı˛±/

___________
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B.Sc. 4th Semester (Honours) Examination, 2019 

CHEMISTRY 

[Physical Chemistry-III (T-8)] 

Paper : SHCHE/401/C-8 
  Course ID :  41411 

  Time:  1 Hour 15 Minutes  Full Marks:  25 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 

 1. Answer any five questions from the following: 1×5=5 

   (a) “Depression of boiling point may occur in solution.” — Comment.   

   (b) What are the thermodynamic criteria for ideal solution? 

   (c) “Colligative properties are intensive in nature.” — Comment.  

   (d) Set up a suitable electrochemical cell where the following process takes place: 

     

   (e) Apply phase rule to determine the ‘degrees of freedom’ for a binary alloy system at the 

‘eutectic point’. 

   (f) Draw a neat phase diagram for H2O system. 

   (g) For a rigid rotator one observes the eigen value Lଶ෡  as 12Sଶ. Find the value of l. 

   (h) Hartree–Fock equation is called integro-differential equation. — Explain.  

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

  (a) Derive thermodynamically the relation between depression of freezing point and molal 

concentration of ideal solution.  5 

  (b) For the concentration cell with transference— 

    Ag(s) / AgCl(s) / HCl (a1) / HCl (a2) / AgCl(s) / Ag(s) 

     (i) Write the various processes at the two electrodes and at the liquid junction. 

     (ii) Derive expression for ΔG and e.m.f. of the cell. 2+3=5 
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  (c) Write down the Debye equation for polarisation. Show how this equation be used to 

determine the dipole moment of a substance. Draw the plot of total molar polarisation vs. 

temperature in case of benzene and explain. 1+2+2=5 

  (d) Calculate the expectation value of the potential energy for a H-atom in the ground state. 

Show that the average kinetic energy is equal to the total energy with the change in sign. 

    Given: ψଵହሺHሻ = ሺπܽ଴ଷሻିభమ	eି ೝೌబ	  5 

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

  (a)  (i) Calculate the ionic strength of solution which is 0·01 M with respect to both KCl and 

BaCl2. 

     (ii) Arrive at the expression of mean ionic activity ሺܽ ±ሻ in terms of activities of individual 

ions of an electrolyte.  

     (iii) For M → M
+n

 + ne, the emf changes by 0·02 V for a tenfold increase in the 

concentration of M
+n

. Find the value of n.   

     (iv) Phase rule is valid even if some of the components may not be present in all the phases. 

— Explain.  2+3+2+3=10 

  (b)  (i) Draw the temperature-composition  curve of a system of two partially miscible liquids, 

phenol and water. What is the effect of addition of NaCl on CST of this system? 

     (ii) “If one component of a binary completely miscible liquid mixture obeys Raoult’s law 

then the other component will also obey the same.” — Explain. 

     (iii) If the linear combination N	ሺ0 · 89ψ୅ + 0 · 45ψ୆ሻ is a molecular orbital, than find a 

linear combination of ψ୅ and ψ୆ that is orthogonal to this molecular orbital. 

     (iv) Show that ൣܮଶ෡ , ௓෢൧ܮ = 0.  2½+2½+2+3=10 

__________ 



B.Sc. 4th Semester (Honours) Examination, 2019

CHEMISTRY

[Inorganic Chemistry III (T9)]

Paper : SHCHE/402/C9

Course ID : 41412

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand side margin indicate marks.
Candidates are required to give their answers in their own words

as far as practicable.

1. Answer any five questions: 1×5=5

(a) What is hydrometallurgy?

(b) Why is ICl more reactive than I
2
?

(c) What is inorganic rubber?

(d) Explain the term ambidentate ligand with one example.

(e) The trans-isomer of complex CoCl
2
(en)

2
 is optically inactive.—Why?

(f) Give one example each of ionisation and hydrated isomers.

(g) Why does solubility of iodine in water increases in presence of potassium iodide?

(h) Write down the IUPAC name of [Pt(NH
3
)
4
] [PtCl

4
] and Na[Co(CO)

4
]

2. Answer any two questions: 5×2=10

(a) (i) Describe shortly the extraction procedure of very pure titanium by van Arkel-de Boer

process.

(ii) Copper  can be extracted by hydrometallurgy but not Zinc.—Explain. 3+2=5

(b) (i) Write a short note on basic properties of iodine.

(ii) Identify ‘X’ and ‘Y’:

NaOCHheat 3
5 4PCl + NH Cl X + HCl Y + NaCl⎯⎯⎯→ ⎯⎯⎯⎯→ 3+2=5

(c) What are silicons? How are they prepared? Draw the structures of silicones. 1+2+2=5
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(d) (i) How is diborane prepared?

(ii) According to VB & MO theory explain the bonding of diborane. 2+3=5

3. Answer any one question: 10×1=10

(a) (i) Draw the structural  formula of two isomers of the complex ion [CO(NH3)5NO2]
2+

.

Name the type of isomerism and give their IUPAC names.

(ii) How many isomers are obtained in the following reaction?

[CoCl2(NH3)4]
+

+ Cl
–
 → [CoCl3(NH3)3] + NH3

Draw the probable structures of the isomers.

(iii) Write a brief account of the preparation and shapes (according to VSEPR theory) of

the following compounds XeF6 and XeOF4. 3+2+(2+3)=10

(b) (i) How is polythiozyl compound prepared? Discuss its structure and conductance property.

(ii) Explain why SnCl2 is unstable but PbCl2 is stable.

(iii) “Polyhalide anion contains even number of halogen atoms while anions of interhalogens

have odd number of halogens.”— Comment. (2+3)+2+3=10

___________
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B.Sc. 4th Semester (Honours) Examination, 2019 

CHEMISTRY 

[Organic Chemistry IV (T-10)] 

Paper : SHCHE/403/C-10 
  Course ID :  41413 

  Time:  1 Hour 15 Minutes  Full Marks:  25 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 

 1. Answer any five questions: 1×5=5 

   (a) Why excess diazomethane is used during Arndt-Eistert synthesis of carboxylic acid?   

   (b) Give the product(s) in the following reaction: 

      

   (c) Give the synthetic equivalents corresponding to the following synthon:  

     

   (d) Identify the starting materials to obtain the following product involving reaction indicated in 

parenthesis: 

     

   (e) What is “fingerprint” region in IR spectroscopy? 

   (f) Define the term: Hyperchromic shift 

   (g) What is used as reference compound for 
1
HNMR–spectroscopy? 

   (h) Give the intermediate(s) (name and structure) of Hofmann and Curtius reaction. 

 2. Answer any two questions:  5×2=10 

  (a)  (i) What is Perkin reaction? Give an example with mechanism. 

    (ii) Give the product of the following reaction and explain its formation. (1+2)+2=5 

        

13207-B.Sc.-IV-Chem-403-C-10-19-J.docx 



SH-IV/Chemistry-403/C10/19 ( 2 ) 

 (b) Predict the product(s) with mechanism:  2½×2=5 

(i) 

 

(ii) 

 

 

  (c)  (i) Give the product(s) in the following reactions and explain their formation. 

     

(I) 

 

(II) 

+ PhN2
+ Cl– NaOH ?

OH

 

     (ii) p-Nitrobenzenediazonium cation is 10ସ times more reactive than p-methoxy benzene 
diazonium cation under the same conditions. —Explain. (1½+1½)+2=5  

  (d)  (i) Calculate λ max values for the following molecules according to Woodward’s rule. 

(I) 

 

(II) 
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     (ii) Comment on the change in UV-VIS spectra of phenol on basification and of aniline on 
acidification.  (1½+1½)+2=5 

 3. Answer any one question:  10×1=10 

  (a)  (i) What is dinone-phenol rearrangement? Give mechanism with suitable example.  

     (ii) Use protecting group(s) to transform the following:  

      

OH

OH

HO OH

OH

O

 

     (iii) Show the retrosynthetic analysis of the following compounds and carryout the synthesis. 
         

(I) 

 

 

(II) 

 3+2+5=10

  (b)  (i) Explain why C—H stretching absorption of  group generally appears as a 
doublet of almost equal intensities.   

       

     (ii) Which of the following compounds below most closely matches the following 
1
HNMR 

data? Explain.   

7·6δ 2H (doublet) 

7·3δ 2H (doublet) 

3·5δ 3H (singlet) 

2·2δ 3H (singlet) 

     

(I) 

 

(II) (III)
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     (iii) From the following spectral data of organic molecule CଷH଼0, suggest most possible 
structure: 

       

1R (cm
–1

) : 3200, 2980, 1100; 

1
HNMR (δ) : 0·9 (triplet, 3H, J = 6·8 Hz) 

1·2 (broad, sextet, 1H) 

1·6 (triplet, 2H, J = 6·7 Hz) 

4·1 (singlet, 1H) 
 

     (iv) How is IR-spectroscopy helpful in distinguishing the following pairs of compounds: 
         

(I) 
 

 

(II) 

 2+2+3+(1½+1½)=10

 
__________ 
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CHEMISTRY

(Transition Metal & Coordination Chemistry, Functional Group Organic Chemistry)

Paper : 404/GE-4

Course ID : 41414

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand side margin indicate marks.
Candidates are required to give their answers in their own words

as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What is the electronic configuration of Mn2+?

Mn2+-¤ı˛ ˝◊À˘fl¬È¬™Ú øıÚ…±¸øÈ¬ Œ˘À‡±/

(b) What do you mean by systematic error?

¬ÛX¬øÓ¬·Ó¬ SnøÈ¬ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(c) Give an example of fertilizer having nitrogen as special element.

Ú±˝◊ÀÈ¬™±ÀÊÚ ≈̊Mê ¤fl¬øÈ¬ ı˛±¸±˚˛øÚfl¬ ¸±Àı˛ı˛ Ú±˜ Œ˘À‡±/

(d) What is the coordination number of Ni in [Ni(CO)
4
]?

[Ni(CO)
4
]-¤ı˛ Ni-¤ı˛ ¸ı«·±Ç¬ fl¬Ó¬∑

(e) Give an example of dibasic aliphatic acid.

¤fl¬øÈ¬ øZé¬±ı˛œ˚˛ ’…±ø˘Ù¬…±øÈ¬fl¬ ’…±ø¸ÀÎ¬ı˛ Î¬◊±˝ı˛Ì ±›/

(f) Why is Sucrose called invert sugar?

¸≈ÀSê±ÊÀfl¬ ˝◊Úˆ¬±È«¬ ¸≈·±ı˛ ı˘± ˝˚˛ Œfl¬Ú∑

(g) Why is glycine amphoteric in nature?

¢≠±˝◊ø¸Ú Œfl¬Ú ’…±ø¸Î¬-é¬±ı˛fl¬œ˚˛ (amphoteric) õ∂fl‘¬øÓ¬ı˛∑

(h) What is the monomer of the peptide?

 Œ¬Û¬ÛÈ¬±˝◊ÀÎ¬ı˛ ·Í¬Úfl¬±ı˛œ ¤fl¬fl¬øÈ¬ fl¬œ∑
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2. Answer any two questions: 5×2=10

Œ˚ Œfl¬±ÀÚ± ¬≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What are the basic difference between double salt and complex salt? Give one example
each. 3+(1+1)=5

≈̊¢¨ ˘ıÌ › ÊøÈ¬˘ ˘ıÀÌı˛ ˜ÀÒ… ¬Û±Ô«fl¬…&ø˘ fl¬œ fl¬œ∑ √õ∂ÀÓ¬…fl¬øÈ¬ı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/

(b) Aqueous solution of Mn (II) is stable whereas Mn(III) is not. —Explain. What is your  view
on the colour of Mn-complexes with its different oxidation state? 2+3=5

Mn (II)-¤ı˛ Ê˘œ˚˛ ^ıÌ ¶ö±˚˛œ øfl¬c Mn(III) Ú˚˛/ ñı…±‡…± ±›/ Mn-¤ı˛ Œ˚Ã·&ø˘ı˛ ı˛— Ê±ı˛Ì ¸—‡…±ı˛
¸±ÀÔ ¸ø˝Ó¬ fl¬œˆ¬±Àı ¸•Ûøfl«¬Ó¬ñ ˜Ó¬±˜Ó¬ ±›/

(c) Give a synthetic outline of primary amine from alkylhalide with proper explanation.
Complete the conversions with proper reagents. (2+1)+2=5

OH NH2 H

? ?

Î¬◊¬Û˚≈Mê ı…±‡…±¸˝ ’…±˘øfl¬˘ ˝…±˘±˝◊Î¬ ŒÔÀfl¬ √õ∂±˝◊˜±øı˛ ’…±ø˜Ú ¸—Àù≠¯∏Ì-¤ı˛ ¬ÛÔ Œ‡±›/ Î¬◊¬Û˚≈Mê øıfl¬±ı˛fl¬¸˝
Î¬◊¬ÛÀı˛ı˛ ı˛±¸±˚˛øÚfl¬ ¬Ûøı˛ıÓ«¬ÚøÈ¬ ¸•Û”Ì« fl¬Àı˛±/

(d) Outline strecker synthesis and Gabriel’s phthalimide synthesis for amino acid. What is the
isoelectric point? 2+2+1=5

’…±ø˜ÀÚ± ’…±ø¸Î¬ ¸—Àù≠¯∏Ì-¤ı˛ Œ¶Üòfl¬±ı˛ ¸—Àù≠¯∏Ì › ·…±ø√ıËÀ˚˛˘ Ù¬…±ø˘˜±˝◊Î¬ ¸—Àù≠¯∏Ì&ø˘ı˛ ı˛+¬ÛÀı˛‡± Œ‡±›/
¸˜Õı≈…øÓ¬fl¬ øıj≈ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

3. Answer any one question: 10×1=10

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›–

(a) (i) On account of hydrolysis explain the term 2ACB and 2ACA  mechanisms with one

example each.

’±^« øıÀù≠¯∏Ì ¸—Sê±ôL 2ACB ¤ı— 2ACA  ¬ÛX¬øÓ¬&ø˘ı˛ √õ∂ÀÓ¬…fl¬øÈ¬ı˛ ’ôL√Ó¬ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì¸˝
’±À˘±‰¬Ú± fl¬Àı˛±/

(ii) With appropriate example state the main postulates of Werner’s Coordination Theory.

Î¬◊¬Û˚≈Mê Î¬◊±˝ı˛Ì¸˝ ˆ¬±Ú«±Àı˛ı˛ ¸ı·«œ˚˛ ˜Ó¬ı±Àı˛ ˜”˘ ıMêı…&ø˘ ø˘ø¬ÛıX¬ fl¬Àı˛±/

(iii) Glucose is a hemiacetal compound. — Explain.

¢≠≈Àfl¬±Ê ¤fl¬øÈ¬ Œ˝ø˜’…±ø¸È¬…±˘ Œ˚Ã·ñı…±‡…± fl¬Àı˛±/
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(iv) Give the IUPAC nomenclature of following compounds:

ÚœÀ‰¬ı˛ ÊøÈ¬˘ Œ˚Ã·&ø˘ı˛ IUPAC Ú±˜fl¬ı˛Ì fl¬Àı˛± –

I. K4[Fe(CN)6]

II. [Co(NH3)4(H2O)2]Cl3 3+3+2+2=10

(b) (i) What is super phosphate of lime? How can it be prepared?

¸≈¬Û±ı˛ Ù¬¸ÀÙ¬È¬ ’ı ˘±˝◊˜ fl¬œ∑ fl¬œˆ¬±Àı ¤øÈ¬ ΔÓ¬øı˛ fl¬ı˛± ˝˚˛∑

(ii) Identify A and B in the following reaction:

ÚœÀ‰¬ı˛ øıøSê˚˛±˚˛ A ¤ı— B-Œfl¬ ¸Ú±Mê fl¬Àı˛± –

(iii) Transform salicylic acid to salol.

¬Ûøı˛ıÓ«¬Ú fl¬Àı˛± – ¸…±ø˘¸±˝◊ø˘fl¬ ’…±ø¸Î¬ → ¸…±˘˘

(iv) Glucose can reduce Tollen’s reagent but sucrose does not. —Explain.

¢≠≈Àfl¬±Ê È¬À˘k øıfl¬±ı˛fl¬Àfl¬ øıÊ±øı˛Ó¬ fl¬ı˛ÀÓ¬ ¬Û±Àı˛ øfl¬c ≈̧ÀSê±Ê ¬Û±Àı˛ Ú±/ ñ ı…±‡…± fl¬Àı˛±/

(v) Define accuracy and precision and differenciate between them.
2+1+2+2+(1+1+1)=10

¸—:± Œ˘À‡±ñw˜˙”Ú…Ó¬± ¤ı— ¸”ÑÓ¬± ¤ı— Ó¬±Àı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Œ˘À‡±/

___________

Zn/NH4ClC6H5NO2
65ºC

A
Ag2O

Heat
B
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B.Sc. 4th Semester (Honours) Examination, 2019 

CHEMISTRY 

[Pharmaceutical Chemistry (T-2)] 

Paper : SHCHE/405/SEC-2 
  Course ID :  41415 

  Time:  2 Hours  Full Marks:  40 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
as far as practicable. 

 

 1. Answer any five questions: 2×5=10 

   (a) What do you mean by analgesics and antipyretics?   

   (b) Why molasses solution is made slightly acidic before fermentation? 

   (c) What is the chemical name of Vitamin B12? What metal does it contain?  

   (d) State any two requirements for a drug to be an ideal one. 

   (e) What are the differences between aerobic and anaerobic fermentation? 

   (f) What is LD50? 

   (g) Name two common sources of Vitamin C. Write the structure of L-ascorbic acid. 

   (h) Name two industrially important chemicals produced by fermentation process. 

 2. Answer any four questions:  5×4=20 

  (a)  (i) Draw the structure of sulphacetamide. 1 

     (ii) Give one use of sulphacetamide.  1 

     (iii) Synthesize sulphonamide starting from benzene using common reagents. 3 

  (b)  (i) What is the chemical formula of aspirin. 1 

     (ii) Mention two important uses of aspirin. 2 

     (iii) What are the side effects of aspirin? 2 
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  (c)  (i) Complete the following reaction sequence: 1+½+½+1+1=4 

       

     (ii) Write the name of the final product E. 1 

  (d)  (i) Name the raw materials and microorganism used to manufacture ethyl alcohol. 2 

     (ii) Outline a microbial synthesis of citric acid using any known techniques. 3  

  (e) Describe the mechanism of biosynthesis of Vitamin C from glucose. 5 

   (f)  (i) What is rectified spirit? How is it obtained from dilute fermented liquor? 1+2=3 

     (ii) How is absolute alcohol prepared commercially? 2  

 3. Answer any one question:  10×1=10 

  (a)  (i) What do you mean by antibiotics?  1 

     (ii) Name two classes of antibiotics.  1 

     (iii) Draw the structure of penicillin-V and synthesize it from phthalimide using common 
organic reagents   1+4=5 

     (iv) The structure of streptomycin is known to be composed of three units. Name them and 
draw their structures.  1+1+1=3 

  (b)  (i) Propose a retrosynthetic path for the synthesis of Ibuprofen. 4 

     (ii) Suggest a forward reaction for the synthesis of Ibuprofen from benzene. 4 

     (iii) Mention two clinical conditions for which ibuprofen is administered. 2 

__________ 



B.Sc. 4th Semester (Programme) Examination, 2019

CHEMISTRY

(Functional Group Organic Chemistry, Inorganic Chemistry, Coordination

Chemistry and Transition Metal Chemistry)

Paper : SPCHE/401/C-1D

Course ID : 41418

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand side margin indicate marks.
Candidates are required to give their answers in their own words

as far as practicable.

The questions are of equal value.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/

¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions from the following: 1×5=5
Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) What is mutarotation of D-glucose.?

D-¢≠≈Àfl¬±Ê-¤ı˛ ø˜Î¬◊È¬±Àı˛±ÀÈ¬˙Ú ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(b) Write down how nitrobenzene can be converted to aniline.

øfl¬ˆ¬±À· Ú±˝◊ÀC±Àıø?ÚÀfl¬ ’…±øÚø˘ÀÚ ı˛+¬Û±ôLøı˛Ó¬ fl¬ı˛± ˚±˚˛ Œ˘À‡±/

(c) Define isoelectric point of an α-amino acid.

α-amino acid-¤ı˛ ’±˝◊À¸±˝◊À˘fl¬øCfl¬ ¬ÛÀ˚˛KÈ¬-¤ı˛ ¸—:± ±›/

(d) What do you mean by transition element?

CøÚøÊ˙ƒÚ ¤ø˘À˜KÈ¬ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(e) What is Lanthanide contraction?

˘…±Lö±Ú±˝◊Î¬ ¸—Àfl¬±‰¬Ú fl¬±Àfl¬ ıÀ˘∑

(f) Give an example of a bidentate ligand.

¤fl¬øÈ¬ øZÀ˚±Êœ ø˘·…±À`¬ı˛ Î¬◊±˝ı˛Ì ±›/

(g) What is significant number?

’Ô«ı˝ ¸—‡…± fl¬±Àfl¬ ıÀ˘∑

(h) Give one example of Biofertilizers.

ı±À˚˛±Ù¬±øÈ«¬˘±˝◊Ê±ı˛-¤ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/
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2. Answer any two questions from following: 5×2=10

Œ˚ Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) What is Grignard reagent? How will you prepare acetic acid from CH3MgBr?

ø¢∂·Ú±Î«¬ øıfl¬±ı˛fl¬ fl¬œ∑ CH3MgBr ŒÔÀfl¬ fl¬œˆ¬±Àı Ó≈¬ø˜ ’…±À¸øÈ¬fl¬ ’…±ø¸Î¬ õ∂dÓ¬ fl¬ı˛Àı∑

(ii) Among C6H5COCl and CH3COCl, which undergoes nucleophilic substitution reaction

in faster rate and why? (1+2)+2=5

øÚÎ¬◊øflv¬›øÙ¬ø˘fl¬ õ∂øÓ¬¶ö±¬ÛÚ øıøSê˚˛± C6H5COCl  › CH3COCl ñ ¤Àı˛ ˜ÀÒ… fl¬±ı˛ ı˛±¸±˚˛±øÚfl¬
¸øSê˚˛Ó¬± Œıø˙ ¤ı— Œfl¬Ú∑

(b) (i) What is reducing sugar and non-reducing sugar? Explain each with a suitable example.

øıÊ±ı˛fl¬ ≈̧·±ı˛ › ’øıÊ±ı˛fl¬ ≈̧·±ı˛ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ õ∂øÓ¬øÈ¬ı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ¸˝À˚±À· ı…±‡…±
fl¬Àı˛±/

(ii) Write down the structure of two geometrical isomers of [Cr(en)2Cl2]+ ion

[en = ethylene diamine]. 2+3=5

[Cr(en)2Cl2]+ ’±˚˛ÀÚı˛ ≈øÈ¬ Ê…±ø˜øÓ¬fl¬ ¸˜±ı˚˛Àıı˛ ·Í¬Ú Œ˘À‡±/ [en = ˝◊øÔø˘«Ú Î¬±˝◊’…±ø˜Ú]

(c) (i) Write down the postulates of Werner’s Coordination Theory.

ˆ¬±«Ú±Àı˛ı˛ ¸ı·π˚˛ Ó¬N øıı‘Ó¬ fl¬Àı˛±/

(ii) How can amide group be detected?

fl¬œˆ¬±Àı ’…±˜±˝◊Î¬ ¢∂n¬ÛÀfl¬ ¸Ú±Mê fl¬ı˛± ˚±˚˛∑

(iii) Convert ïı˛+¬Û±ôLı˛ fl¬Àı˛±ó : 2+1+2=5

(d) (i) Mention any two important methods for minimizing errors in quantitative analysis.

¬Ûøı˛˜±Ì·Ó¬ øıÀ˙v¯ÀÌı˛ SnøÈ¬ fl¬˜±ÀÚ±ı˛ ÊÚ… ≈øÈ¬ &èQ¬Û”Ì« Î¬◊¬Û±˚˛ Î¬◊À{°‡ fl¬Àı˛±/
(ii) ‘High precision and low accuracy is possible but reverse is not true.’ — Justify.

ëÎ¬◊B‰¬ ˚Ô±˚Ô ¤ı— øÚ•ß øÚ ≈̂«¬˘Ó¬± ¸y¬ı øfl¬c Î¬◊Àå¬±øÈ¬ ¸Ó¬… Ú˚˛/í ñ ı…±‡…± fl¬Àı˛±/
(iii) What is water gas? 2+2+1=5

›˚˛±È¬±ı˛ ·…±¸ fl¬œ

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

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ õ∂Àùüı˛ Î¬◊Mı˛ ±›–

(a) (i) Complete the reaction ïÚœÀ‰¬ı˛ øıøSê˚˛±øÈ¬ ¸•Ûiß fl¬Àı˛± –ó:
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NO2 NH2

NO2

C2H5COOH
? CH3 CH COOH

COOH

? ? ? ?



(ii) Write down the electronic configuration of Cr and mention its position in the periodic
table.

ŒSê±ø˜˚˛±˜-¤ı˛ ˝◊À˘fl¬CÚ øıÚ…±¸ Œ˘À‡± ¤ı— ¬Û˚«±˚˛ ¸±ı˛øÌÀÓ¬ ¤ı˛ ’ı¶ö±Ú Î¬◊À{°‡ fl¬Àı˛±/

(iii) Explain with mechanism, how RNH2 is prepared from RCONH2 using Hoffman
degradation reaction.

˝Ùƒ¬˜…±Ú ’ıÚ˜Ú øıøSê˚˛±ı˛ ¸±˝±À˚… fl¬œˆ¬±Àı RCONH2 ŒÔÀfl¬ RNH2 õ∂dÓ¬ fl¬ı˛± ˝˚˛, øıøSê˚˛± Œfl¬Ã˙˘
¸˝À˚±À· Œ‡±›/

(iv) Write down the IUPAC names of the following compounds:

øÚ•ßø˘ø‡Ó¬ Œ˚Ã·&ø˘ı˛ IUPAC Ú±˜ Œ˘À‡± –
(I) K3[Fe(CN)6]

(II) [Cr(H2O)4Cl2]+

(v) Give an example of antiknock agent.

¤fl¬øÈ¬ ’…±øKÈ¬Úfl¬ ’…±ÀÊKÈ¬-¤ı˛ Î¬◊±˝ı˛Ì ±›/

(vi) Draw the structure of C4 epimer of D-glucose. 2½+2+1½+2+1+1=10

D-¢≠≈Àfl¬±ÀÊı˛ C4 ¤…±ø¬Û˜±ı˛-¤ı˛ ·Í¬Ú ø‰¬S ’Ç¬Ú fl¬Àı˛±/

(b) (i) What is the composition of LPG. Name one compound which is used in LPG to identify
the leakage in LPG cylinder.

LPG-¤ı˛ Î¬ ◊ ¬Û±±Ú&ø˘ Œ˘À‡±/ ¤fl¬øÈ¬ Œ˚ÃÀ·ı˛ Ú±˜ Œ˘À‡± Œ˚øÈ¬ LPG ø¸ø˘`¬±Àı˛ı ˛
Leakage-¤ı˛ ¸Ú±Mêfl¬ı˛ÀÌı˛ ÊÚ… ı…ı˝+Ó¬ ˝˚˛/

(ii) Arrange in increasing order of acidity with justification†
≈̊øMê ¸˝À˚±· ’…±ø¸øÎ¬øÈ¬ı˛ ÿÒT«SêÀ˜ ¸±Ê±› –

(iii) Using a chemical reaction prove that aldehyde carbonyl group is present in glucose.

¤fl¬øÈ¬ ı˛±¸±˚˛±øÚfl¬ øıøSê˚˛±ı˛ ¸±˝±À˚… õ∂˜±Ì fl¬Àı˛± Œ˚ ¢≠≈Àfl¬±ÀÊ ¤fl¬øÈ¬ ’…±˘øÎ¬˝±˝◊Î¬œ˚˛ fl¬±ı«øÚ˘ ¢∂n¬Û
ıÓ«¬˜±Ú/

(iv) Outline Gabriel’s synthesis of Alanine.

Gabriel’s synthesis ¬ÛX¬øÓ¬ÀÓ¬ Alanine õ∂dÓ¬ fl¬Àı˛±/

(v) Which among Zn and Cu is really a transition metal? Give reason. 2+2+2+2+2=10

Zn ¤ı— Cu-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ ˚Ô±Ô«˝◊ ¸øg¬·Ó¬ Ò±Ó≈¬∑ ≈̊øMê ±›/
___________

( 3 ) SP-IV/Chemistry-401/C-1D/19

OCH3

COOH

OCH3

COOH

OCH3

COOH

COOH

; ; ;



  SH-IV/Chemistry/401/C-8/(PR)/19 

41421/13218 Please Turn Over 

B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

[Physical Chemistry III (P-8)] 

Paper : SHCHE/401/C-8 

Course ID :  41421 
 

  Time:  2 Hours  Full Marks:  15 

The figures in the right hands side margin indicate full marks. 

  Candidates are required to give their answers in their own words 
  as far as practicable. 
 

 1. Perform any one of the following experiments as assigned: 11 

   A. Determine the solubility of the sparingly soluble salt MgX (Marked SP) in aqueous 

medium. Perform two sets of Experiment as follows: 

    Set-I : 0.5 g Salt + 100 ml pure water; Set-II: 0.5 g Salt + 80 ml pure water + 20 ml of 

Electrolyte EL. 

    Report the solubility product of MgX in Set-I and the solubilities of Mg2+ for all the sets. 

   B. Determine the critical solution temperature of phenol water system. Take 3 g phenol and 

add water stepwise. Draw an inverted U-shaped curve by plotting the temperatures against 

weight percentage of phenol and calculate the critical solution temperature of phenol water 

system. 

 2. Laboratory Notebook 2 

 3. Viva voce  2 

 

–———— 

 

13218-Bnk-IV-Chemistry-401-C-8(PR)-19-F.docx 



  SH-IV/Chemistry/402/C-9(PR)/19 

41422/13219 Please Turn Over 

B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

[Inorganic Chemistry-III (P-9)] 

Paper : SHCHE/402/C-9 

Course ID :  41422 

  Time:  2 Hours  Full Marks:  15 

The figures in the right hand side margin indicate marks. 

   
 

 1.  (a) Report total hardness of the given water sample in ppm of CaCO3. 11 

Or, 

   (b) Prepare the complex by the method given. 

 2. Viva voce  2 

 3. Laboratory Notebook. 2 

  Distribution of marks for 1(a): 

   (i) Preparation of primary standard solution 2 

   (ii) Presentation of data in tabular form 1 

   (iii) Correct calculation 2 

   (iv) Quality of result of experiment 6 

  Distribution of marks for 1(b): 

   (i) Preparation of complex 3 

   (ii) Quality of product 5 

   (iii) Yield 3 

 

   ________ 
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B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

(Inorganic Chemistry-III (P-9)  

Paper : SHCHE/402/C-9 

Course ID :  41422 
 

Instructions to the Examiners. 
 

 1. ‘Keys’ should be kept in the safe custody of the Principal/T.I.C. of the centre. The keys must not 
be opened before examinations for all the batches are over. Keys should be collected from 
Convenor of the examination. 

 2. The examiners must put their signatures against weighing of material for standard solution 
preparation, burette reading and experimental data. 

 3. The time of examination should not be extended beyond the scheduled hours. 

 4. Samples for the examination will be supplied by the Convenors and are to be collected through a 
responsible person authorized by the Principal/T.I.C. of each centre. 

 5. Method of quantitative analysis will be supplied in the sample box. Any method other than the 
recommended one will not be permitted to the candidates. 

 6. The examiners are requested to mention record book containing Roll and No. of the candidates of 
each batch along with sample numbers. 

 7. No candidate should be allowed to appear at the examination without Laboratory Notebook. 

 8. The name of examiner in full with his/her college address, phone number should be included in 
the record book. 

 9. Minimum 1/3 of the students of each group should be given one experiment. 

 10. Distribution of marks for Titration:  

   (i) Preparation of primary standard solution 2 

   (ii) Presentation of data in tabular form 1 

   (iii) Correct calculation 2 

   (iv) Quality of results: 
       Error– 0 to 5% 6 
       above 5% to 7% 4 
       above 7% to 10% 2 
       above 10% 0 

  Distribution of marks for preparation of complexes: 
   (i) Preparation 3 
   (ii) Quality of product 5 
   (iii) Yield 3 

   ________ 
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B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

[Organic Chemistry-IV(P-10)]  

Paper : SHCHE/403/C-10 

Course ID :  41423 
 

  Time:  2 Hours  Full Marks:  15 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
  as far as possible. 
 

 1. Estimate the quantity of total glycine in g.L-1 in the supplied solution marked ‘O’. 11  

 2. Viva voce  2 

 3. Laboratory Notebook 2 

 

  Distribution of marks for Q 1: 

   (i) Principle of estimation 1 

   (ii) Presentation of data in tabular form 2 

   (iii) Correct calculation 2 

   (iv) Quality of results of estimation 6 

–———— 
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41423/13222 Please Turn Over 

B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

[Organic Chemistry (P-10)]  

Paper : SHCHE/403/C-10 

Course ID :  41423 

Conveners: 

 1. Dr. Santanu Mandal 

  Bankura Christian College, 

  Bankura – 722101 

  Mobile – 9434216278. 

 2. Dr. Samir Kumar Mandal  

  Saldiha College, 

  Saldiha, Bankura 

  Mobile – 9433356499. 
 

Instruction to the Examiners 
(Please follow the instructions strictly.) 

 

 1. The Chemistry (Honours) Practical Examination should have a duration of 2 hours.  

 2. Examiners are requested to ensure the availability of reagents and apparatus including other 
laboratory utensils are ready on the preparation day. 

 3. The examiners are requested to maintain a book for recording UID number of candidates of each 
batch, sample numbers marked ‘O’ used by candidates and also the marks awarded in laboratory 
record book and viva voce and any other relevant data they may consider necessary. 

   (i) Laboratory Notebook: Candidate without the Laboratory Notebook signed regularly by 
class teacher must not be allowed to appear at the examination. Laboratory notebooks 
recorded in a systematic way and signed regularly will get higher credit.   

   (ii) Viva voce: Simple questions on basic theory of analysis and reactions involved in the 
analysis of organic compounds may be asked. 

 4. Candidate should not be allowed to keep books/notes/mobile phone with them inside the 
laboratory particularly while writing in the answer-scripts but they may be allowed strictly 
outside the laboratory.  

 5. Examiners are requested to put their signatures in the answer-scripts titre value as possible done 
by the candidates.  
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 6. The key to the sample must be kept in the safe custody of the Officer-in-Charge of the centre and 
must not be opened before the expiry of the examination at the centre. 

 7. The examiners are requested to allot marks for each part of a question separately in a systematic 
way as given under distribution of marks in a tabular form. [Result: ≥ 95%, 6 marks; 90-95%, 
5 marks; 85-90%, 4 marks; 80-85%, 3 marks, <80%, 0 marks]. No marks to be awarded if it 
appears that the student has not performed the experiments. 

 8. Sample for the examination will be supplied by the Conveners and are to be collected through a 
responsible person authorised by the Principle/TIC of the centre. 

 9. Methods of analysis will be supplied in the sample box. Any method other than the recommended 
one will not be permitted to the candidates. 

 10. The sample to be dispense in the presence of both external and internal examiners. Examiners are 
requested to record the sample volume given to the examinee in the record book.  

 11. If the number of samples supplied falls short of the requirement, the examiner should consult with 
convenor(s) and examiners make few samples of their own and preserve the key in sealed cover 
until the examination is over and send a copy of the same duly signed to the convenor. 

 12. The name of the examiners in full with their respective college addresses and the number of 
candidates examined by them should be included in the record book. 

 13. The record book together with a copy of the key to the sample signed by the examiners should be 
sent to the Controller of Examination (BKU) along with the answer-scripts.  

 14. Examiners are requested to send the examined answer-scripts in separate sealed covers for 
individual college to the Controller of Examination (BKU). The packet of answer-scripts must 
contain a top sheet for individual colleges. 

Materials to be supplied 
 
 1. Standard (0·1N) oxalic acid solution: for determination of strength of NaOH solution  

 2. Approx. (0·1N) NaOH solution: strength of NaOH to be determined/supplied by examiner(s) 

 3. 40% formalin indicator: supplied by the centre 

 4. Phenolphthalein indicator: 1·0 g of phenolphthalein in 100 mL of 1 : 1 ethanol 

 5. Unknown glycine solution: Neutral solution to be supplied by convenor 

Glass apparatus to be supplied 

 1. 250 mL conical – two 

 2. 100 mL beaker – one 

 3. 50 mL burette – one 

 4. Funnel – one 



( 3 ) SH-IV/Chemistry/403/C-10/(PRI)/19 

Neutralisation of formalin solution: 25mL of formalin solution is pipetted into 250 mL of conical flask. 

To it 1-2 drops of phenolphthalein indicator is added. The resulting solution is titrated with standard 

(0·1N) NaOH solution till pink color appear. 

 1. Estimation of unknown glycine: 25 mL of unknown neutral glycine solution is pipetted into 

250 mL of conical flask. To it 1-2 drops of phenolphthalein indicator added, pink color appeared. 

To the 40% glycine solution, 10 mL neutral formalin solution is added and titrated with standard 

(0·1N) NaOH solution till pink color appear.   

 2. Calculation 

  ଵܸ = ( ଶܸ − ଴ܸ) mL for estimation of glycine 

  Strength of NaOH = N1(N) 

  25 mL of glycine solution ≡ V1 × N1(N) NaOH solution 

  1000 mL of 1(N) NaOH solution ≡ 75 g of glycine 

  So, V1 × N1(N) NaOH solution ≡ 0·075 × V1 × N1 g of glycine in 25 mL unknown solution  

  Therefore, glycine in the unknown solution = 0·075 × V1 × N1 × 1000/25 g/L 

       = 0·075 × V1 × N1 × 40 g/L 

–———— 
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41424/13223 Please Turn Over 

B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

(Transition Metal and Coordination Chemistry; Functional Gr. Org. Chem.)  

Paper : SHCHE/404/GE-4 

Course ID :  41424 
 

  Time:  2 Hours  Full Marks:  15 

The figures in the margin indicate full marks. 

  Candidates are required to give their answers in their own words 
  as far as practicable. 

  Answer any one questions 
 

 1. Estimate the quantity of Zinc (in gL-1) by complexometric titration with standard ~  EDTA 

solution.   11  

 2. Prepare the organic compound following the supplied procedure. Record the yield. 11 

 

  Distribution of marks for Question No. 1 

   (i) Theory 1 

   (ii) Preparation of standard EDTA 2 

   (iii) Presentation of data in tabular form 1 

   (iv) Calculation 1 

   (v) Quality of Result 6 

 3. Viva voce  2 

 4. Laboratory Notebook 2 

 

–———— 
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B.Sc. 4th Semester (Programme) Practical Examination, 2019

CHEMISTRY

(Financial Group Org. Chem., Inorg. Chem., Coordination Chem. and Transition Metal Chem.)

Paper : SPCHE/401/C-1D

Course ID :  41428

Time:  2 Hours Full Marks: 15

The figures in the right hand side margin indicate marks.

¬Ûı˛œé¬±Ô«œ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ ±› ¤ı— Î¬◊Mı˛¬ÛS Œ˘‡±ı˛ ¸˜˚˛
ı˝◊ ı± ŒÚ±È¬ Œ‡ÀÓ¬ Œ›˚˛± ˝Àı Ú±/

Answer any one questions. 11×1=11

Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/

1. Estimate the quantity of Zince (in g L–1) by Complexometric titration with standard ~ 
M
20

⎛ ⎞
⎜ ⎟
⎝ ⎠

EDTA solution. 11

fl¬˜Àõ≠À'±À˜øÈ¬™fl¬ È¬±˝◊ÀÈ¬™̇ ÀÚı˛ Z±ı˛± √õ∂˜±Ì 
M
20

⎛ ⎞
⎜ ⎟
⎝ ⎠

 EDTA ^ıÀÌı˛ ¸±˝±À˚… øÊÀÇ¬ı˛ ¬Ûøı˛˜±Ì øÚÌ«˚˛ fl¬Àı˛± ï·Ë±˜ìø˘È¬±ı˛

¤fl¬Àfl¬ó/

2. Prepare the organic compound following the supplied procedure. Record the yield. 11

√õ∂M ¬ÛX¬øÓ¬ı˛ ¸±˝±À˚… ΔÊı Œ˚Ã·øÈ¬ √õ∂dÓ¬ fl¬Àı˛± ¤ı— yield øÚÌ«˚˛ fl¬Àı˛±/

Distribution of marks for Question No. 1

Theory — 1

Preparation of standard EDTA — 2

Presentation of data in tabular form — 1

Calculation — 1

Quality of Result — 6

3. Viva voce 2

4. Labortary Notebok 2

————

41428/13224
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41424&41428/13225 Please Turn Over 

B.Sc. 4th Semester (Honours & Programme) Practical Examination, 2019 

CHEMISTRY 
(Transition Metal and Coordination Chemistry; Functional Gr. Org. Chem.) 

(Financial Group Org. Chem., Inorg. Chem., Coordination Chem. 
And Transition Metal Chem)  

Paper : SHCHE/404/GE-4 & SPCHE/401/C-1D 

Course ID :  41424 & 41428 
 

Instruction to the Examiner 
 

 1. The practical examination should have a duration of 2 hours and another 30 minutes may be 
provided for preparation.  

 2. The examiners are requested to maintain a book for recording Roll and Number of candidates of 
each batch, sample number marked ‘I’ and ‘O’ used by candidates and also the marks awarded in 
laboratory records and viva voce. The record book together with a copy of the key signed by the 
examiners should be sent to the Controller along with the answer-script. 

 3. Candidate without laboratory record must not be allowed to appear at the examination. 

 4. Candidates should not be allowed to keep books or notes with them inside the laboratory. 

 5. The key is to be kept in the safe custody of the Officer-in-Charge of the centre and must not be 
opened before the expiry of the examination at the centre. 

 6. The examiners are requested to allot marks for each part of a question separately in a systematic 
way as given under distribution of marks in a tabular form. 

 7. If a number of samples supplied falls short of the requirement, the examiners should make a few 
samples of their own, preserve the key in sealed cover with the examination is over and send a 
copy of the same duly signed to the Convener. 

 8. The sample box is to be opened in presence of both external and internal examiners. 

 9. Marks-slips are to be filled accordingly. 

 10. The name of the examiners in full with their college addresses and the number of candidates 
examined by them should be included in the record book. 

 11. Examiners are requested to send the examined answer-scripts in separate sealed covers and 
packets under insured postal parcel etc. addressed to the Controller. The packets of answer-scripts 
must contain a top sheet. 

 12. Samples and key for the practical examination will be supplied by the convenors. Method of 
organic preparation will be available in the sample box. 
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For Inorganic Chemistry 

 1. The examiners must put their signature against burette reading and other experimental data. 

  Detailed distribution of marks: 

    Theory   1 

    Preparation of standard EDTA   2 

    Presentation of data in tabular form   1 

    Calculation   1 

    Quality of Result   6 

    Error up to 3%   6 

  (Next deduct 1 mark for each 2% error)  

For Organic Chemistry 

 2. The examiners may kindly re-weight the compounds after proper drying. Following showed be 
the way of marking  

   (a) Yield above 90% of the expected value (Next deduct 1 mark for each 10% less yield) 8 

   (b) Quality of the product   3 

———— 
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41421/13226 Please Turn Over 

B.Sc. 4th Semester (Honours) Practical Examination, 2019 

CHEMISTRY 

(Physical/Lab/Chemistry Practical)  

Paper : SHCHE/401/C-8 

Course ID :  41421 

  
 

Instruction to the Examiners for Physical Chemistry Experiments 
 

 1. “Key” should be kept on the safe custody of Principal Officer-in-Charge of the centre. The keys 
must never be opened before examinations are over at the centre. A copy of the keys signed by 
the examiners should  be sent to the Convenor along with the assessed answerscript. 

 2. The time of the examination should not be extended beyond the scheduled hour. 

 3. Samples for the examination will be supplied by the Conveners and are to be collected through a 
responsible person authorised by the Principal Officer-in-Charge of each centre. 

 4. The examiners must put their signatures against weighing of materials for standard solution 
preparation, burette readings and other experimental data. 

 5. Physical chemistry experiments are to be allotted to the candidates on the basis of “drawing a 
card” in the respective day.  

 6. A record book to be maintained for that purpose specifying the allotment of experiments against 
each candidate. 

 7. Allotment of marks: 

   A. ? 

   B. Laboratory  Notebook 

    The candidate are to be asked to submit their Laboratory Notebook after entering the 
examination hall. While evaluating notebook, credits will be given to the following points: 

     I. Amount of work done 

     II. Regulatory of submission 

     III. Neatness 

     IV. Overall impression etc. 

    Any tampering in the notebook should be seriously discredited. Laboratory Notebook 
without. signature of the teacher will be credited zero. 

   C. Viva voce: 

    Simple questions are to be asked with relevance to practical chemistry. 
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Information related to the Physical Chemistry experiments: 

 1. P-1 : Determination of solubility product of MgX. 

  Examiners have to provide 

   (i) Sold MgCO3 

   (ii)  EDTA solution 

   (iii) EBT indicator 

   (iv) Buffer solution of pH = 10 

   (v) Whatman – 42 filter paper.  

  Convenor supply 

   (i) Electrolyte solution 

  P-2 : Determination of critical solution temperature of phenol water system. 

  Examiners have to provide 

   (i) Phenol 

   (ii) Minimum 1°C division thermometer. 

  List of reagents and chemicals 

   1. MgCO3 

   2. EBT indicator 

   3. Buffer solution of pH = 10 

   4. Phenol 

  List of minor equipments and glass apparatus:  

   1. 250 mL stoppered bottle 

   2. 50 mL Hard glass test tube 

   3. Minimum 1°C division thermometer  

   4 Water bath. 

   5. Glass stirrer 

–———— 
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