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CHEMISTRY 

 Course ID : 31411  Course Code : SHCHE/301C-5 

  Course Title : Physical Chemistry-II 

  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 the term ‘Partial molar temperature’ is irrelevant?    

   (b) Which of the following functions are acceptable in quantum mechanics? 

     (i) Cosec x  

    (ii) Cos x + Sin x for 0 ≤ ݔ ≤ గଶ    

   (c) Name one experiment for each, where electron shows particle behavior and wave behavior.        

   (d) How does the transport number of ions change with temperature?  

   (e) Define Newtonian fluid.      

   (f) Define ionic mobility. State its unit.    

   (g) Draw conductometric titration curve, when an aqueous solution of ܱܰ݃ܣଷ is titrated by an 
aqueous solution of KCl.    

   (h) Plot Ψ(ݔ) versus x curve for a particle at mass m, moving in an one dimensional box at 

length ‘a’, having energy 
ଶ௛మ௠௔మ .    

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

   (a)  (i) Show that for a particle in a box of infinite potential wall, the probability of finding the 
particle outside the box is zero.   

     (ii) If the equilibrium constant for the reaction  
(݃)ܱܥ       + (݃)ଶܱܪ = (݃)ଶܱܥ +   ଶ(݃) andܪ

(݃)ସܪܥ       + (݃)ଶܱܪ = (݃)ܱܥ +  ଶ respectively, find theܭ ଵ andܭ ଶ(݃); areܪ3
equilibrium constant for the reaction : ܪܥସ(݃) + (݃)ଶܱܪ2 = (݃)ଶܱܥ +  .(݃)ଶܪ4

     (iii) Write the expression for distribution co-efficient (KD) when benzoic acid is equilibrated 
between a mixture at water and benzene. 2+2+1=5  
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   (b)  (i) Starting from Ostwald dilution law, derive a suitable expression to obtain the equivalent 

conductance value at infinite dilution (∧଴) and dissociation constant (ܭ௔) of acetic acid 
from conductance measurement.   

     (ii) Show that ቀడఓ೔డ் ቁ௉,௡ೕಯ೔ = −ቀ డௌడ௡೔ቁ்,௉,௡ೕಯ೔. (1½+1½)+2=5  

   (c)  (i) The ionic conductance at Li
+
 and K

+
 are 38·7 mho cm

2
/gm-ion and 73·5 mho cm

2
/gm-ion, 

respectively. How long would it take for an ion to more from one electrode to another  
(2 cm apart) of a conductivity cell when a potential difference of 10 volts is applied 
between the electrodes?   

     (ii) Write down the Van’t Hoff equation showing the variation of Kp with temperature T. 
From the graphical plot of ln Kp vs 

ଵ்
, explain whether Kp increases or decreases with 

temperature.   3+2=5  

   (d)  (i) If ܣመ and ܤ෠  are Hermitian operator, then show that ܣመܤ෠  is also Hermitian, if ܣመ and ܤ෠  will 
commute.    

     (ii) Explain qualitatively, how the variation of temperature affects the extent of “asymmetry 
effect” in Debye-Hückcl theory of ion-atmosphere. 

     (iii) Write down the relation between mobility and transport number of an ion.  2+2+1=5  

 3. Answer any one question. 10×1=10 

   (a)  (i) Calculate ∆ܩ௠௜௫ and ∆ܵ௠௜௫ of an ideal solution at 27ºC which contains 0·3 mole of A 
and 0·7 mole of B. 

     (ii) Explain, why amide ion(ܰܪଶି ) in liquid ammonia has abnormally high conductance 
value.  

     (iii) Plot ݐା and ିݐ for KCl solution of widely varying concentration, with proper 
justification. 

     (iv) The excited state life time of an atom is 10ି଼sec. What is the minimum uncertainty  in 
frequency of the radiation emitted by the atom while decaying to ground state? 

     (v) Define  “Stopping Potential” 3+2+2+2+1=10 

   (b)  (i) Consider a particle of mass m, moving in an one-dimensional box of length l, under the 
potential (ݔ)ݒ = 0, 0 ≤ ݔ ≤ ݈. Calculate the average value of energy, using  Ψ௡ = ටଶ௟ 	ܵ݅݊ ௡గ௫௟  .  
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     (ii) Write down the quantum mechanical energy expression for Harmonic Oscillator system. 
Give explanation to the fact that the lowest allowed quantum number is 0 for Harmonic 
Oscillator but it is 1 for particle in 1D box.   

     (iii) Show that ቀడீడ௡௜ቁ௉,்,௡ೕಯ೔ = ቀడ஺డ௡௜ቁ்,௏,௡ೕಯ೔(The terms have their usual significance).  

     (iv) Explain the variation of viscosity of a liquid with temperature.  2+3+3+2=10 

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

   (a) Which among NaCl and CsCl has higher value of Madelung constant?    

   (b) What type of semiconductor CuO is?   

   (c) Give example of a species having ߜ-bond.       

   (d) What is the hybridisation of S atom in SOCl2?  

   (e) Which is polar among CO2 and SO2 and why?      

   (f) Find the missing element in the reaction : ݈ܣଵଷଶ଻ + ଶସ݁ܪ = ⋯+ ݊଴ଵ  .   

   (g) Why is ܾܲଶ଴଼଼ଶ  nucleus so stable?  

   (h) Cite one example of a radioactive isotope used in medicine.    

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

   (a)  (i) The dipole moment of HF is 2·00D and bond length is 0·92Å. Calculate the percentage of 
ionic character in HF. 

    (ii) Calculate the ideal 
௥ା௥ି for an octahedral arrangement of anions around a cation.  2+3=5 

   (b)  (i) Sketch the most likely structure of PCl2F3 and explain your reasoning.  

    (ii) Discuss the main features of nuclear binding energy curve.  2+3=5  

   (c)  (i) Distinguish between a metallic conductor and a semiconductor on the basis of band 
theory.  

    (ii) Draw the M.O. diagram of NO molecule and give its bond order.  2+3=5 

   (d)  (i) What are equivalent and non-equivalent hybrid orbitals?  

    (ii) How will you prove the non-equivalent nature of the two S atoms in Na2S2O3 using 
radioactive tracer technique?  2+3=5 
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 3. Answer any one question: 10×1=10 

   (a)  (i) Why ZnO is yellow when hot and white when cold? 

     (ii) Compare the bond angle of H2O with that of OF2. 

     (iii) State and explain Fajans’ rules. 

     (iv) An old piece of wood sample kept in a museum has a decay rate which is 30% of the 
decay shown by an equal mass of a new piece of wood. Find the age of the wood 
sample. Given ݐభమ of ܥଵସ =  10=3+3+2+2  .ݕ	5740

   (b)  (i) KHClଶ is unknown but KHFଶ is known — justify. 

     (ii) Compare the magnetism of N2 and O2 molecules using MOT.  

     (iii) Explain nuclear spallation with example. How does it differ from nuclear fission? 

     (iv) What is Born Haber Cycle? Depict Born Haber Cycle for the formation of NH4Cl(s) 
from NH3(g) and HCl(g).  2+2+3+3=10 

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

   (a) Arrange the following compounds in order of increasing rate of nitration: 

    PhMe, C6H6, C6D6, PhNO2, PhCl 

(b)  

   (c) Complete the following reaction: 

     

   (d) Give an example of non-aqueous green solvent. 

(e) 

 

   (f) Write down the missing compound A 

     
   (g) What is Gilman’s reagent? 

   (h) Complete the following reaction: 

     

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

   (a)  (i) Explain the formation of major product of the following reaction 
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     (ii) Give product with mechanism: 

         2½+2½=5 

   (b)  (i) What are phosphorus ylides? How are they generated? Show the steps in the reaction of 

this ylide with carbonyl compound.  

     (ii) Give the product of the following reaction: 

       (1+1+1½)+1½=5 

   (c)  (i) Identify the products A and B in the following reaction and give mechanism: 

       

    (ii) How the following set of compounds can be distinguished? 

       3+2=5 

   (d)  (i) Write short note on Hell-Volhard-Zelinsky (H.V.Z.) reaction. 

     (ii) Give the product with explanation 

         3+2=5  

 3. Answer any one question:  

   (a)  (i) Specify the alkene and reagents needed to synthesise the following diol: 
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     (ii) Carry out the following conversions: 

       

(A) 

 

(B) I

 

     (iii) Predict the product of the following reaction and propose a mechanism. 

         

(iv) 2+(2+2)+2+2=10

   (b)  (i) Account for the following observations: 

       

     (ii) Identify the stereochemical product(s) of the following reaction and explain their 

formation. 

       

     (iii) What is atom economy in green chemistry? Calculate atom economy in the following 

reaction: 
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     (iv) Identify the products: 

       

     (v) Give the product: 

 

       2+2+(1+1)+3+1=10 
________ 
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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) Give examples of one closed and one isolated system.

ıX¬ › øıø‰Âiß Ó¬ÀLaı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/

(b) Write down the condition of a function to be perfect differential.

¤fl¬øÈ¬ ’À¬Ûé¬Àfl¬ı˛ ¬Û”Ì« ’ôL√ı˛fl¬˘fl¬ ˝›˚˛±ı˛ ˙Ó«¬øÈ¬ Œ˘À‡±/

(c) Draw the conductometric titration curve of oxalic acid by NaOH solution.

NaOH ^ıÌ Z±ı˛± ’'±ø˘fl¬ ’…±ø¸ÀÎ¬ı˛ √õ∂˙˜Ú øıøSê˚˛±ı˛ ¬Ûøı˛ı±ø˝Ó¬± Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

(d) Give an example of a reaction where, Kp = Kc = Kx .

¤˜Ú ¤fl¬øÈ¬ øıøSê˚˛±ı˛ Î¬◊±˝ı˛Ì ±› Œ˚‡±ÀÚ, Kp = Kc = Kx/

(e) Phenol is acidic — Explain.

ŒÙ¬Ú˘ ’±ø•°fl¬ — ı…±‡…± fl¬Àı˛±/

(f) How secondary alcohol can be synthesized from Grignard’s reagent?

fl¬œˆ¬±Àı ·Ëœ·Ú±Î«¬ øıfl¬±ı˛Àfl¬ı˛ ¸±˝±À˚… Œfl¬±Ú Œ¸Àfl¬`¬±ı˛œ ’…±˘Àfl¬±˝˘ ¸—Àù≠¯∏ fl¬ı˛± ¸y¬ı∑

(g) Find the product of the following reaction:

√ÚœÀ‰¬ı˛ ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±øÈ¬ı˛ øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«øÈ¬Àfl¬ øÚÀ«˙ fl¬Àı˛± –

(h) Which type of organic compounds undergo ‘Haloform reactions’? Also mention the
reagents.

Œfl¬±Ú Òı˛ÀÚı˛ ΔÊı Œ˚Ã·¸˜”À˝ı˛ Œé¬ÀS ë˝…±À˘±Ù¬˜« øıøSê˚˛±í ¸—‚øÈ¬Ó¬ ˝˚˛∑ ¤˝◊ √õ∂fl¬±ı˛ øıøSê˚˛±ı˛ øıfl¬±ı˛fl¬&ø˘
Î¬◊À{°‡ fl¬Àı˛±/
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2. Answer any two questions : 5×2=10

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

(a) (i) Acetaldehyde undergoes Aldol-condensation reaction but formaledehyde can not—why?

’…±ø¸È¬…±˘øÎ¬˝±˝◊Î¬ ’…±˘Î¬˘ fl¬ÚÀÎ¬ÚÀ˙˙ÀÚ ¸±h¬± Œ˚˛, øfl¬c Ù¬˜«…±ø˘øÎ¬˝±˝◊Î¬ Œ˚˛ Ú± — Œfl¬Ú∑

(ii) What is Tollen’s reagent?

È¬À˘ÀÚı˛ øıfl¬±ı˛fl¬ fl¬œ∑

(iii) Give products of the following reactions:

øÚÀ•ß±Mê øıøSê˚˛±&ø˘ı˛ øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«&ø˘ Œ˘À‡± –

(I)

(II) 2+1+2=5

(b) (i) Calculate the entropy change when 1 mole of ice at 0ºC melts to form water. Latent

heat of funsion of ice = 80 cal/g.

0ºC Ó¬±¬Û˜±S±˚˛ ı˛±‡± 1 Œ˜±˘ ıı˛Ù¬ ÊÀ˘ ¬Ûøı˛ÌÓ¬ ˝À˘ ¤ÚÈ¬™ø¬Ûı˛ ¬Ûøı˛ıÓ«¬Ú ·ÌÚ± fl¬Àı˛±/ ıı˛ÀÙ¬ı˛
·˘ÀÚı˛ ˘œÚÓ¬±¬Û 80 fl¬…±À˘±øı˛ì·Ë±˜/

(ii) Derive the P-V relation for an ideal gas undergoing reversible adiabatic expansion.

2+3=5

èX¬Ó¬±¬Ûœ˚˛ ¬Ûı˛±ıÓ«¬ ¸•x¸±ı˛ÀÌı˛ Œé¬ÀS ¤fl¬øÈ¬ ’±˙« ·…±À¸ı˛ P › V ı˛±ø˙ ≈øÈ¬ı˛ ˜ÀÒ… ¸•Ûfl«¬øÈ¬ ¶ö±¬ÛÚ
fl¬Àı˛±/

(c) (i) Specific conductance of 0·01(N) solution of an electrolyte is 0·00419 mho cm–1.

Evaluate the equivalent conductance of the solution.

0·01(N) ·±Ï¬̌ÀQı̨ Œfl¬±ÀÚ± Ó¬øh¬» øıÀù≠̄ ∏… ¬Û±ÀÔ«ı̨ ^ıÀÌı̨ ’±À¬Ûøé¬fl¬ ¬Ûøı̨ı±ø˝Ó¬± 0·00419 mho cm–1/
‹ ^ıÌøÈ¬ı˛ Ó≈¬˘…±Ç¬ ¬Ûøı˛ı±ø˝Ó¬± øÚÌ«˚˛ fl¬Àı˛±/

(ii) If the transport number of the cation in aqueous solution of KCl is 0·55, then what

will be the transport number of Cl–ion in that solution? Draw a graph of t+ vs. t– .

2+3=5

¤fl¬øÈ¬ Ê˘œ˚˛ KCl ^ıÀÌ fl¬…±È¬±˚˛ÀÚı˛ ¬Ûøı˛ı˝Ú±Ç¬ 0·55 ˝À˘, ‹ ^ıÀÌı˛ Cl– ’±˚˛ÀÚı˛ ¬Ûøı˛ı˝Ú±Ç¬
fl¬Ó¬ ˝Àı∑ t+ ıÚ±˜ t– -¤ı˛ Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

CHCl3
NaOH, 60°C

?

OH

Ph3P+ CH2
Toluene

?

O

–



(d) (i) What happens when the reaction product of phenyl magnesium bromide and CO2

is treated with acid water. — Explain.

øÙ¬Ú±˝◊˘ ˜…±·ÀÚø˙˚˛±˜ ŒıË±˜±˝◊Î¬ ¤ı— CO2-¤ı˛ ˜ÀÒ… øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«øÈ¬Àfl¬ ’•°±ø˚˛Ó¬ Ê˘ Z±ı˛±

øıøSê˚˛± fl¬ı˛±À˘ fl¬œ ‚ÀÈ¬ ı…±‡…± fl¬Àı˛±/

(ii) How will you convert?

fl¬œˆ¬±Àı ¬Ûøı˛ıøÓ«¬Ó¬ fl¬ı˛± ˚±Àı∑

(I)

(II) 2+(1½+1½)=5

3. Answer any one question. 10×1=10

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

(a) (i) Draw the Carnot cycle in a T-S Diagram indicating all steps.

¸fl¬˘ ¬Û˚«±˚˛&ø˘Àfl¬ ¶Û©Üˆ¬±Àı øÚÀ«˙ fl¬Àı˛ fl¬±ÀÚ«±‰¬ÀSêı˛ ¤fl¬øÈ¬ T-S Œ˘‡ø‰¬S ’Ç¬Ú fl¬Àı˛±/

(ii) In order to increase the efficiency of a Carnot engine would you increase the

temperature of the source or decrease the temperature of the sink? Explain.

¤fl¬øÈ¬ fl¬±ÀÚ«± ˝◊ø?ÀÚı˛ é¬Ó¬± ı‘øX¬ fl¬ı˛ÀÓ¬ Ó≈¬ø˜ Î¬◊»À¸ı˛ Î¬◊¯ûÓ¬± ı‘øX¬ fl¬ı˛Àı Ú± ø¸ÀÇ¬ı˛ Î¬◊¯ûÓ¬± ˝ò±¸

fl¬ı˛Àı∑ ’±À˘±‰¬Ú± fl¬Àı˛±/

(iii) At a total pressure of 2 atm and 673K, the equilibrium constant Kp for the reaction

N2(g) + 3H2(g)  2NH3(g) is 1·64 × 10–4. Calculate Kc and Kx. 3+3+4=10

N2(g) + 3H2(g)  2NH3 (g) øıøSê˚˛±øÈ¬ı˛ Œé¬ÀS 2 atm ‰¬±À¬Û 673K Î¬◊¯ûÓ¬±˚˛ øıøSê˚˛± ÒËnıfl¬

Kp-¤ı˛ ˜±Ú 1·64 × 10–4/ ‹ øıøSê˚˛±ı˛ Kc › Kx-¤ı˛ ˜±Ú øÚÌ«˚˛ fl¬Àı˛±/
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(b) (i) Find the products of the following reactions:

øÚ•ßø˘ø‡Ó¬ øıøSê˚˛±&ø˘ı˛ Œé¬ÀS øıøSê˚˛±Ê±Ó¬ ¬Û±Ô«&ø˘ øÚÀ«˙ fl¬Àı˛± –

(I)

(II)

(ii) Write short notes on (any two):

¸—øé¬l È¬œfl¬± Œ˘À‡± ïŒ˚Àfl¬±ÀÚ± ≈øÈ¬ ó –

Reformatsky reaction, Claisen rearrangement, Pinacol-Pinacolone rearrangement,

Sandmayer reaction. (2½+2½)+(2½+2½)=10

øı˛Ù¬ı˛˜…±È¬ø¶® øıøSê˚˛±, Œflv¬À¸Ú ¬Û≈Ìøı«Ú…±¸, ø¬ÛÚ±Àfl¬±˘-ø¬ÛÚ±Àfl¬±À˘±Ú ¬Û≈Ìøı«Ú…±¸, ¸…±`¬À˜˚˛±ı˛ øıøSê˚˛±/

ñññññ

CH3 CH CH2
1. OsO4
2. NaHSO3/H2O

?

[(CH3)3 CO]3Al
CH3 CO CH3

?CH2 CH CH2 CH

OH

CH3
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 1. Answer any five questions: 2×5=10 

   (a) Give one example for each of mobile phase and stationary phase? 

   (b) Give an example of determinate error. 

   (c) What is nutritional value of food? 

   (d) Write the major constituent of talcum powder. 

   (e) Name two metal-ion indicators mentioning the complexometric titrations where they are 

used.  

   (f) Write two differences between thin layer chromatography and column chromatography. 

   (g) Express the number of significant figure for the following: 0·00200, 9·023×10ଶଷ, 40500, 

100·0. 

   (h) Define Chemical Oxygen Demand (COD). 

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

   (a) Calculate the standard deviation and variance of the data 20·93, 20·04, 20·89 and 20·45. 

Discuss the application of ion-exchange chromatography for water purification. 2+3=5 

   (b) Mention two applications of TLC. Can you separate ܼ݊ଶା and ܽܥଶା ion using anion 

exchanger? If yes, how? 2+(1+2)=5 

   (c) What are the benefits and drawbacks of food processing? What is food adulterant? Give an 

example. 3+2=5 

   (d) Briefly discuss the procedure of the determination of benzoic acid in soft drinks. 5 

   (e) Briefly discuss the procedure of the determination of ZnO in talcum powder. 5 

   (f) Classify different types of errors. How will you minimize determinate errors? 3+2=5 
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 3. Answer any one question: 10×1=10 

   (a)  (i) Perform the operation with correct significant figures: ܻ = logሾ3.00ሺ±0.03ሻ × 10ିସሿ 
     (ii) What is the general procedure to determine ion exchange capacity of an anion 

exchanger? 

    (iii) Discuss the method for the determination of BOD in water. 3+3+4=10 

   (b)  (i) Is there any difference between precision and accuracy? — Justify. 

     (ii) Explain the difference between constant and proportional error. 

    (iii) Write down the structure of Mg–EDTA complex. 

    (iv) Which developing solvent and visualizing agent are used in the separation of Fe and Al 

using paper chromatography? (1+3)+2+2+2=10 

 

__________ 
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 1. Answer any five of the following: 1×5=5 

  öë ö†þyöìly þ›„y‹þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yG / 

   (a) What is Grignard reagent? 

    @ýÌ#ˆly’Åþ !î†þyîû†þ †þ#Ú

   (b) State 1st law of thermodynamics. 

    •þyþ›ˆ!•þ !îKþyöìlîû ²Ìíô ¤)e!Øþ !îî,•þ †þöìîûyÐ

   (c) What do you mean by closed system and isolated system? 

    îm* Œclosed Š G !î!FSé§¬ Œisolated Š !¤öìÞØþô î¡öì•þ †þ# öîyöìVþyÚ

   (d) Write the structure of the product formed in the following reaction? 

    !löìÁ¿y_« !î!e«ëûyëû !î!e«ëûy?y•þ þ›˜yíÅ!Øþîû ˆ‘þl ö¡öì‡y /

   (e) What is the relation between ܭ௉ and ܭ௑? 

‚௉ ~îܭ     ௑ܭ éŸé~îû ôöì™Ä ¤Á›†Åþ †þ#Ú

   (f) What are the units of specific conductance and equivalent conductance? 

    xyöìþ›!Çþ†þ þ›!îûîy!¥•þy G •%þ¡ÄyBþ þ›!îûîy!¥•þyîû ~†þ†þ †þ# †þ#Ú

   (g) Convert C଺H଺ to C଺HହCHሺCHଷሻଶ. 

    îû*þ›yhsýîû †þöìîûy C଺H଺ öíöì†þ C଺HହCHሺCHଷሻଶÐ
   (h) Give example of an alcohol which gives iodoform test. 

    ~†þ!Øþ xÄy¡öì†þy¥öì¡îû ’þz˜y¥îû” ˜yG ëy xyöìëûyöì’þyæþôÅ !î!e«ëûyëû ¤y’þüy ö˜ëûÐ
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 2. Answer any two of the following: 5×2=10 

  öë ö†þyöìly þ˜%!Øþ ²ÌöìÙÀîû ’þz_îû ˜yG / 

   (a)  (i) Write the two statements of 2nd law of thermodynamics. Explain why they are same in 

physical significance. 

      •þyþ›ˆ!•þ!îKþyöìlîû !m•þ#ëû ¤)e!Øþ ˜%!Øþ !èþ§¬ îû*öìþ› !îî,•þ †þöìîûyÐ •þyêþ›öìëÅîû !˜†þ öíöì†þ •þyîûy ö†þl x!èþ§¬ •þy
îÄy‡Äy †þöìîûyÐ

    (ii) What do you mean by equivalent conductance? 3+2=5 

      •%þ¡ÄyBþ þ›!îûîy!¥•þy î¡öì•þ †þ# öîyöìVþyÚ

   (b)  (i) Give an example of spontaneous process. How it is related to Gibbs free energy at 

constant temperature and pressure. 

      ßº•þ/ß³)þ•Åþ ²Ì!e«ëûyîû ~†þ!Øþ ’þz˜y¥îû” ˜yGÐ †þ#èþyöìî !l!˜ÅÜT •þyþ›ôyey G ‹þyöìþ› ~!Øþ !ˆîöì¤îû ô%_«éŸé¢!_«îû ¤öìD
¤Á›!†Åþ•þÚ

    (ii) Show that for an ideal gas ܥ௉ − ௏ܥ = ܴ. 2+3=5 

      ²Ìôy” †þöìîûy öë– xy˜¢Å ˆÄyöì¤îû öÇþöìe ௉ܥ − ௏ܥ = ܴ Ð

   (c) Convert: 5 

    îû*þ›yhsýîû †þöìîûy /

     

(i)  

(ii) 

OH OH

BrBr

Br  

(iii) 

 



 ( 3 ) SP-III/CHE/301/C-1C/19 

(iv) 

 

(v) CH3 C C

CH3

OH

CH3

OH

CH3 CH3 C C

CH3

CH3 O

CH3

 

 

   (d) Write short notes on any two from the following: 2½×2=5 

    !lÁ¬!¡!‡•þ öë ö†þyöìly ˜%!Øþ ¤Á›öì†Åþ Øþ#†þy ö¡öì‡y /

     (i) Fehling’s solution  

     öæþ!¡‚ oî” 

     (ii) Cannizzaro reaction 

      †þy!§¬?yöìîûy !î!e«ëûy 

     (iii) Wittig reaction 

      !æþ!Øþˆ !î!e«ëûy 

     (iv) Aldol condensation reaction 

      xÄy¡’þ¡ †þlöì’þlöì¤¢l !î!e«ëûy

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

  öë ö†þyöìly þ~†þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yG / 

   (a)  (i) State Le Chatelier’s principle. 

      ¡yéŸé¢yöìØþ¡#ëûyöìîûîû l#!•þ!Øþ !îî,•þ †þöìîûyÐ

    (ii) Discuss the effect of temperature, pressure and concentration on the following 

equilibrium.  

       2NHଷ ⇌ Nଶ + 3Hଶ, ∆ܪ = 11 Kcal/mol 

      !löìÁ¬y_« ¤yöìôÄ •þyþ›ôyey– ‹þyþ› G ‰löìcîû ²Ìèþyî †þ#îû*þ› ¥öìî îÄy‡Äy †þöìîûyÐ2NHଷ ⇌ Nଶ + 3Hଶ , ܪ∆ = 11 Kcal/mol

    (iii) Draw the Carnot cycle in P-V diagram and label clearly all the steps involved.  

       1+(2+2+2)+(1+2)=10  

      P-V ö¡‡!‹þöìe †þyöìlÅy‹e«!Øþ xBþl †þöìîûy ~î‚ ö¡‡!‹þöìe ²Ì!•þ!Øþ ™yþ›öì†þ ¤!‘þ†þèþyöìî !‹þ!¥«•þ †þöìîûyÐ
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   (b)  (i) How do you distinguish between a primary alcohol and a secondary alcohol. 

      ²Ìy¥zôyîû# ~î‚ ö¤öì†þuþyîû# xÄy¡öì†þy¥¡öì†þ †þ#èþyöìî þ›yíÅ†þÄ †þîûöìîÚ

    (ii) Write short note on Williamson’s synthesis of ether. 

      ¤‚!Çþ® Øþ#†þy ö¡öì‡y / ’þz¥z!¡ëûyô¤äl ¥zíyîû ¤‚öìÙÕ£ìl

    (iii) What happens when an ether is heated with HI under cold condition. 

      ¢#•þ¡ •þyþ›ôyeyëû ¥zíyöìîûîû ¤!¥•þ HIéŸé~îû !î!e«ëûyëû †þ# ¥ëûÚ

    (iv) What is Rosenmund’s reduction? 

      öîûyöì?lô%uþ !î?yîûl †þ#Ú

    (v) How can you prepare phenol from benzene? 2+2+2+2+2=10 

      †þ#èþyöìî öî!Ol öíöì†þ öæþl¡ ÷•þîû# †þîûöìîÚ

________ 
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B.Sc. Semester-III (Honours) Examination, 2019-20 

CHEMISTRY 

 Course ID : 31422  Course Code :  SH/CHE/302/C-6(P6) 

 

  Time 2 Hours   Full Marks:  15 

The figures in the right hand side margin indicate marks. 

   
 

 1. Estimate the quantity of Vitamin C in gL-1 in the supplied solution marked “I”. 11 

 2. Viva voce     2 

 3. Laboratory Notebook   2 

  Distribution of marks for Q. 1 

   (i) Preparation of primary standard solution   1 

   (ii) Standardisation of the secondary standard solutions 2 

   (iii) Presentation of data in tabular form   2 

   (iv) Correct calculation   2 

   (v) Quality of results   4 

________ 
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B.Sc. Semester III (Honours) Practical Examination, 2019-2020

CHEMISTRY

Course ID : 31423 Course Code : SHCHE/303/C-7(P7)

Course Title: Organic Chemistry-II

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 and would not be allowed to consult the

books/ notes/ mobile phone while writing
the report in answer scripts.

1. Make a systematic analysis for the organic compound given in the bottle marked ‘O’ with respect
to the followings:

(a) Perform the Lassaigne’s test for the detection of special elements (N, S, Cl and Br) and
report the results in tabular form. 3

(b) Perform complete solubility tests and report the results in tabular form. Give your conclusion
from solubility tests. 1½+½=2

(c) Show the presence and absence of each of the following functional groups in the sample
and report the results in tabular form :

(i) –COOH, (ii) –OH (Phenolic), (iii) >C=O (keto), (iv) –CHO(Aldehyde), (v) Ar-NH2

(Aromatic primary amine), (vi) Ar-NO2 (Aromatic nitro-group), (vii) –CONH2 (Amido)
½×7=3½

(d) Give the confirmatory test of any one of the functional groups. ½

(e) Determine the melting point of the given organic compound. 1

(f) Overall conclusion of your analysis. 1

(g) Laboratory Note Book. 2

(h) Viva voce. 2

Or,

Perform the following tests and prepare a suitable solid derivative of the given functional group
of organic compound marked ‘DFG’ and submit the product.

(a) Perform the complete solubility tests of the supplied sample and report the results in
tabular form. 1½+½=2

31423/17489 Please Turn Over
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(b) (i) Give the name(s) of solid derivative(s) of functional group. 1

(ii) Give the chemical reaction(s) and reagent(s) for the preparation of any one of its

derivatives. 1

(c) Submit crude product 4

(d) Recrystallize and determine the melting point of the derivative. 1+1=2

(e) Give overall conclusion. 1

2. Laboratory records. 2

3. Viva voce 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)  Confirmatory tests are to be countersigned by the examiners.]

ñññññ
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B. Sc. Semester III (Honours) Practical Examination, 2019-20

CHEMISTRY

Course ID : 31424 Course Code : SHCHE-304GE-3(P)

Course Title: Chemical Energetics, Conductance, Organic Chemistry-II

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.

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/

(Candidates would not be allowed to consult the books or notes while writing
the report in answer scripts)

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

1. Perform the experiment of the following (any one):

øÚ•ßø˘ø‡Ó¬ ¬Ûı˛œé¬± ïŒ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ ¸•Û±Ú fl¬Àı˛±ó –

A. Identify the given organic compound marked ‘O’ with respect to the following:

‘O’ ø‰¬ø˝êÓ¬ √õ∂M ΔÊı Œ˚Ã·øÈ¬Àfl¬ øÚ•ß øÚÀ«˙ ’Ú≈˚±˚˛œ ˙Ú±Mê fl¬Àı˛± –

(i) Physical characteristics: State, odour, colour 1½

Œˆ¬ÃÓ¬ Ò˜«±ı˘œ – ’ı¶ö±, ·g¬, ıÌ«

(ii) Perform Preliminary Tests: Ignition Test, Solubility Test and Litmus Test along with

other identifying tests (if necessary) and report your result in tabular form. Give your

conclusion from Preliminary tests. 5+1½=6½

√õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± – ̋ ◊·øÚ˙Ú ¬Ûı˛œé¬±, ̂ ±ı…Ó¬± ¬Ûı˛œé¬±, ø˘È¬˜±¸ ¬Ûı˛œé¬±¸˝ ’Ú…±Ú… √õ∂À˚˛±ÊÚœ˚˛ ̇ Ú±Mêfl¬ı˛Ì
¬Ûı˛œé¬± fl¬Àı˛± › Ù¬˘±Ù¬˘ ¸±ı˛Ìœ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± ŒÔÀfl¬ √õ∂±l ø¸X¬±ôL√&ø˘
Œ˘À‡±/

(iii) Perform Confirmatory Test and report your result in Tabular form. 2

√øÚø}¬Ó¬fl¬ı˛Ì ¬Ûı˛œé¬± fl¬Àı˛± › Ù¬˘±Ù¬˘ ¸±ı˛Ìœ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/

(iv) Conclusion. 1

√ø¸X¬±ôL√ Œ˘À‡±/
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B. Determine the strength of a HCl solution by titrating against a standard NaOH solution

conductometrically. Determine the strength of NaOH solution by titration with supplied

standard oxalic acid solution using suitable indicator (strength of the oxalic acid solution

will be supplied by the examiner). 11

¬Ûøı˛ı±ø˝Ó¬± È¬±˝◊ÀÈ¬™˙ÀÚı˛ [conductivity titration] Z±ı˛±¬ HCl ^ıÀÌı˛ ˜±S± NaOH ^ıÀÌı˛ ¸±˝±À˚… øÚÌ«˚˛
fl¬Àı˛±/ NaOH ^ıÀÌı˛ ˜±S± :±Ó¬ ˜±S±ı˛ ’'±ø˘fl¬ ’…±ø¸Î¬ ^ıÌ Z±ı˛± Î¬◊¬Û ≈̊Mê øÚÀ«˙Àfl¬ı˛ ¸±˝±À˚… È¬±˝◊ÀÈ¬™̇ Ú
¬ÛX¬øÓ¬ÀÓ¬ øÚÌ«˚˛ fl¬Àı˛±/ [’'±ø˘fl¬ ’…±ø¸ÀÎ¬ı˛ ˜±S± ¬Ûı˛œé¬Àfl¬ı˛ ŒÔÀfl¬ ŒÊÀÚ Ú±›]/

2. Laboratory Notebook 2

¬Ûı˛œé¬±·±Àı˛ fl¬±ÀÊı˛ ‡±Ó¬±

3. Viva voce 2

Œ˜Ãø‡fl¬ ¬Ûı˛œé¬±
_________
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B.Sc. Semester III (Honours) Practical Examination, 2019-2020

CHEMISTRY

Course ID : 31421 Course Code : SHCHE/301C-5(P5)

Course Title: Physical Chemistry-II

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 and would not be allowed to consult the

books/ notes/ mobile phone while writing
the report in answer scripts.

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

(a) Prepare exactly 8% and 6% solutions (V/V) from the supplied 10% solution marked VIS-
in water. Measure densities of 6%, 8% and 10% solutions by using specific gravity bottle
and determine their viscosity coefficients (). Plot  against concentration (in g/100ml).

(b) Determine conductrometrically the strength of supplied N
10
 
 
 

 order acid solution (marked

cond-) by titrating it against a solution of NaOH. Standadise the NaOH solution using
suitable indicator.

(c) Determine the partition coefficient for the distribution of I2 between water and the supplied
organic solvent. Perform one set of experiment using 80ml water and 40ml
I2-organic solvent.

(d) Determine the equilibrium constant of the reaction  KI + I2 + KI3  by partition method.
Perform one set of experiment using 100ml supplied KI solution +30ml of I2 solution in
organic solvent.

Exact strength of supplied KI solution and partition coefficient (KD) of I2 between organic
solvent and water will be given at the time of calculation.

2. Laboratory Notebook 2

3. Viva voce 2

ñññññ
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B. Sc. Semester III (Programme) Practical Examination, 2019-20

CHEMISTRY

Course ID : 31428 Course Code : SPCHE-301C-1C(P)

Course Title: Organic Chemistry II, Chemical Energetics,

Chemical Equilibrium & Conductance

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.

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/

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

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

1. Perform the experiment of the following (any one):

øÚ•ßø˘ø‡Ó¬ ¬Ûı˛œé¬± ïŒ˚ Œfl¬±ÀÚ± ¬¤fl¬øÈ¬ ¸•Û±Ú fl¬Àı˛±ó –

A. Identify the given Organic Compound marked ‘O’ with respect to the following:

‘O’ ø‰¬ø˝êÓ¬ √õ∂M ΔÊı Œ˚Ã·øÈ¬Àfl¬ øÚ•ß øÚÀ«˙ ’Ú≈˚±˚˛œ ˙Ú±Mê fl¬Àı˛± –

(i) Physical characteristics: State, odour, colour 1½

Œˆ¬ÃÓ¬ Ò˜«±ı˘œ – ’ı¶ö±, ·g¬, ıÌ«

(ii) Perform Preliminary Tests: Ignition Test, Solubility Test and Litmus Test along with

other identifying tests (if necessary) and report your result in tabular form. Give your

conclusion from Preliminary tests. 5+1½

√õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± – ̋ ◊·øÚ˙Ú ¬Ûı˛œé¬±, ̂ ±ı…Ó¬± ¬Ûı˛œé¬±, ø˘È¬˜±¸ ¬Ûı˛œé¬±¸˝ ’Ú…±Ú… √õ∂À˚˛±ÊÚœ˚˛ ̇ Ú±Mêfl¬ı˛Ì
¬Ûı˛œé¬± fl¬Àı˛± › Ù¬˘±Ù¬˘ ¸±ı˛Ìœ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/ √õ∂±Ôø˜fl¬ ¬Ûı˛œé¬± ŒÔÀfl¬ √õ∂±l ø¸X¬±ôL√&ø˘
Œ˘À‡±/

(iii) Perform Confirmatory Test and report your result in Tabular form. 2

√øÚø}¬Ó¬fl¬ı˛Ì ¬Ûı˛œé¬± fl¬Àı˛± › Ù¬˘±Ù¬˘ ¸±ı˛Ìœ ’±fl¬±Àı˛ ø˘ø¬ÛıX¬ fl¬Àı˛±/

(iv) Conclusion. 1

ø¸X¬±ôL√ Œ˘À‡±/
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B. Determine the strength of a HCl solution by titrating against a standard NaOH solution
conductometrically. Determine the strength of NaOH solution by titration with supplied
standard oxalic acid solution using suitable indicator. (Strength of the oxalic acid solution
will be supplied by the examiner.)

¬Ûøı˛ı±ø˝Ó¬± È¬±˝◊ÀÈ¬™˙ÀÚı˛ [conductivity titration] Z±ı˛±¬ HCl ^ıÀÌı˛ ˜±S± NaOH ^ıÀÌı˛ ¸±˝±À˚… øÚÌ«˚˛
fl¬Àı˛±/ NaOH ^ıÀÌı˛ ˜±S± :±Ó¬ ˜±S±ı˛ ’'±ø˘fl¬ ’…±ø¸Î¬ ^ıÌ Z±ı˛± Î¬◊¬Û ≈̊Mê øÚÀ«˙Àfl¬ı˛ ¸±˝±À˚… È¬±˝◊ÀÈ¬™̇ Ú
¬ÛX¬øÓ¬ÀÓ¬ øÚÌ«˚˛ fl¬Àı˛±/ [’'±ø˘fl¬ ’…±ø¸ÀÎ¬ı˛ ˜±S± ¬Ûı˛œé¬Àfl¬ı˛ ŒÔÀfl¬ ŒÊÀÚ Ú±›/] 11

2. Laboratory Notebook 2

¬Ûı˛œé¬±·±Àı˛ fl¬±ÀÊı˛ ‡±Ó¬±

3. Viva voce 2

Œ˜Ãø‡fl¬ ¬Ûı˛œé¬±
_________
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B.Sc. 3rd Semester (Programme) Examination, 2019-20

GEOGRAPHY

Course ID : 31910 Course Code : SP/GEO/304/SEC-1

Course Title: Computer Basics

Time:  3 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.

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 all questions: 10×2=20
√õ∂øÓ¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/

(a) Super Computer fl¬œ∑
(b) RAM › ROM-ı˛ ¬Û≈Àı˛± ’Ô« fl¬œ∑
(c) fl¬À˚˛fl¬øÈ¬ Secondary memory-¤ı˛ Î¬◊±˝ı˛Ì ±›/
(d) E-mail ¤ √õ∂±l ’ı±ø>Ó¬ ˜…±À¸Ê&ø˘ fl¬œ Ú±À˜ ¬Ûøı˛ø‰¬Ó¬∑
(e) ≈øÈ¬ ¸±‰«¬ ˝◊ø?ÀÚı˛ Î¬◊±˝ı˛Ì ±›/
(f) ø‰¬øÍ¬ È¬±˝◊¬Û fl¬ı˛ÀÓ¬ fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ Œfl¬±Ú application øÈ¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛∑
(g) fl¬À˚˛fl¬øÈ¬ Œ¸±˙…±˘ ŒÚÈ¬›˚˛±øfl«¬— ¸±˝◊ÀÈ¬ı˛ Î¬◊±˝ı˛Ì ±›/
(h) Bar, Pie, Scatter diagram √õ∂ˆ‘¬øÓ¬ ·Ë±Ù¬ ø‰¬S ’Ç¬Ú fl¬ı˛ÀÓ¬ Œfl¬±Ú application øÈ¬ ı…ı˝±ı˛ fl¬ı˛± ˝˚˛∑
(i) ’±Ò≈øÚfl¬ fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ ÊÚfl¬ Œfl¬∑
(j) fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ ¤fl¬øÈ¬ input › ¤fl¬øÈ¬ output device ¤ı˛ Ú±˜ Î¬◊À{°‡ fl¬Àı˛±/

2. Answer any five questions: 4×5=20
√Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±›/

(a) M.S. Word ı…ı˝±Àı˛ı˛ Î¬◊¬ÛÀ˚±ø·Ó¬±&ø˘ ’±À˘±‰¬Ú± fl¬Àı˛±/
(b) ˆ”¬À·±˘ flv¬±¸èÀ˜ fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ ı…ı˝±ı˛&ø˘ ’±À˘±‰¬Ú± fl¬Àı˛±/
(c) fl¬ø•ÛÎ¬◊È¬±Àı˛ı˛ Hardware ¤ı— Software Î¬◊¬Û±±Ú&ø˘ ¸—Àé¬À¬Û ıÌ«Ú± fl¬Àı˛±/
(d) ’øÓ¬øı˛Mê ˝◊KÈ¬±ı˛ÀÚÈ¬ ı…ı˝±Àı˛ı˛ é¬øÓ¬fl¬ı˛ √õ∂ˆ¬±ı &ø˘ fl¬œ fl¬œ∑
(e) Power Point Presentation fl¬œ∑ ¤øÈ¬ fl¬œˆ¬±Àı ı±Ú±ÀÚ± ˝˚˛∑
(f) Operating System fl¬œ∑ Application Software  › System Software ¤ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Œ˘À‡±/
(g) ’±Ò≈øÚfl¬ ¸˜±ÀÊ ¸±˜±øÊfl¬ ˜±Ò…˜&ø˘ı˛ &èQ Œ˘À‡±/

ñññ
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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.

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 is precision?

˚Ô±Ô«Ó¬± fl¬œ∑

(b) State the significant figure of the following:

øÚ•ßø˘ø‡Ó¬ ¸—‡…±&ø˘ı˛ ’Ô«ı˝ ¸—‡…± øÚÌ«˚˛ fl¬Àı˛± –
4·00, 1·2350

(c) Give an example of chelating agent?

¤fl¬øÈ¬ chelating agent-¤ı˛ Î¬◊±˝ı˛Ì ±›/

(d) State the major composition of soil.

˜±øÈ¬ı˛ √õ∂Ò±Ú Î¬◊¬Û±±Ú&ø˘ı˛ Ú±˜ Œ˘À‡±/

(e) What do you mean by ppm?

ppm ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(f) Define ion-exchange capacity?

’±˚˛Ú √õ∂øÓ¬¶ö±¬ÛÚ é¬˜Ó¬± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(g) Give an example of preservative and a colouring matter.

√¤fl¬øÈ¬ ¸—ı˛é¬fl¬ › ¤fl¬øÈ¬ ı˛?fl¬ ^Àı…ı˛ Î¬◊±˝ı˛Ì ±›/

(h) What are primary sources for contamination of water?

√Ê˘ ”¯∏ÀÌı˛ √õ∂Ò±Ú fl¬±ı˛Ì&ø˘ fl¬œ fl¬œ∑
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2. Answer any four questions: 5×4=20

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

(a) What is stationary phase and mobile phase in chromatography? Give an example of each.

What do you mean by Rf value? 2+2+1=5

ŒSê±˜±ÀÈ¬±·Ë±øÙ¬ı˛ ¶ö±˚˛œ ˙± › ‰¬˘˜±Ú ˙± fl¬œ∑ √õ∂ÀÓ¬…fl¬øÈ¬ı˛ ¤fl¬øÈ¬ fl¬Àı˛ Î¬◊±˝ı˛Ì ±›/ Rf  ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(b) (i) Give an example of temporary hair dye and a permanent hair dye.

¤fl¬øÈ¬ ’¶ö±˚˛œ ‰≈¬˘ ı˛?fl¬ › ¤fl¬øÈ¬ ¶ö±˚˛œ ‰≈¬˘ ı˛?Àfl¬ı˛ Î¬◊±˝ı˛Ì ±›/

(ii) What are the importances of preservatives? 2+3=5

¸—ı˛é¬fl¬-¤ı˛ &èQ fl¬œ fl¬œ∑

(c) (i) What is humas?

ø˝Î¬◊˜±¸ fl¬œ∑

(ii) Write the characteristics of a metal ion indicator. Give an example of a metal ion

indicator. 2+(2+1)=5

¤fl¬øÈ¬ metal-ion øÚÀ«˙Àfl¬ı˛ Δıø˙©Ü…&ø˘ fl¬œ fl¬œ∑ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(d) (i) What are the disadvantages of purification of water by chlorine?

 Œflv¬±øı˛Ú Z±ı˛± Ê˘ ¬Ûøı˛|nÓ¬ fl¬ı˛±ı˛ ’¸≈øıÒ± fl¬œ fl¬œ∑

(ii) What do you mean by Biological Oxygen Demand (BOD)? 3+2=5

BOD ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(e) (i) What is random error?

 ı˛œøÓ¬ıX¬ SnøÈ¬ fl¬œ∑

(ii) What do you mean by pOH?

pOH ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(iii) What are the main components of deodorants? 2+2+1=5

Deodorants-¤ı˛ √õ∂Ò±Ú Î¬◊¬Û±±Ú fl¬œ∑

(f) (i) What points should be considered for water sampling?

 ÊÀ˘ı˛ Ú ≈̃Ú± √õ∂dÓ¬ fl¬ı˛±ı˛ ¸˜˚˛ fl¬œ fl¬œ øı¯∏˚˛ øıÀı‰¬Ú± fl¬ı˛± Î¬◊ø‰¬Ó¬∑

(ii) Describe any one method for water purification. 3+2=5

Ê˘ ¬Ûøı˛|nÓ¬ fl¬ı˛±ı˛ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ ¬ÛX¬øÓ¬ ıÌ«Ú± fl¬Àı˛±/



3. Answer any one question: 10×1=10

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

(a) (i) How Fe3+ and Al3+ can be separated by paper chromatography method?

ŒSê±˜±ÀÈ¬±·Ë±øÙ¬ ¬ÛX¬øÓ¬ÀÓ¬ fl¬œˆ¬±Àı Fe3+ › Al3+ Œfl¬ ¬Û‘Ôfl¬ fl¬ı˛± ˚±˚˛∑

(ii) What are main components of a paint?

Paint-¤ı˛ √õ∂Ò±Ú Î¬◊¬Û±±Ú&ø˘ fl¬œ fl¬œ∑

(iii) What is adulteration?

Œˆ¬Ê±˘ fl¬œ∑

(iv) How boric acid can be determined? 3+2+2+3=10

Œı±øı˛fl¬ ’…±ø¸Î¬ fl¬œˆ¬±Àı øÚÌ«˚˛ fl¬ı˛± ˝˚˛∑

(b) (i) What are the main components of talcum?

ŒÈ¬˘fl¬À˜ı˛ (talcum) √õ∂Ò±Ú Î¬◊¬Û±±Ú&ø˘ fl¬œ fl¬œ∑

(ii) How ‘DO’ of a water sample can be determined?

¤fl¬øÈ¬ ÊÀ˘ı˛ Ú ≈̃Ú±ı˛ ‘DO’ fl¬œˆ¬±Àı øÚÌ«˚˛ fl¬ı˛± ˝˚˛∑

(iii) How adulterants of pulses and coffee powder can be determined? 2+4+(2+2)=10

fl¬øÙ¬ &“Àh¬± › ±Ú±˙À¯∏… Œˆ¬Ê±˘ fl¬œˆ¬±Àı øÚÌ«˚˛ fl¬ı˛± ˝˚˛∑

ñññññ
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