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Semester : II B.Sc.                                                                                         Date:10/04/2017 
subject: Chemistry paper-i (PHYSICAL and Inorganic Chemistry)
Duration: 2 hours






         Marks: 60
Instructions: 1) Answers to the two sections should be written on separate books.

                     2) All questions are compulsory

                     3) Figures to the right indicate full marks

                     4) For questions 2,3,4 there is choice for question A 

SECTION I (Physical Chemistry)

1. Answer any five for the following:





 (2 x5= 10)
a) Which of the following is an isothermal process?
i) weather balloon
ii) preparation of pancakes
iii) writing on the book
iv) listening to music
b) Why are the raindrops spherical?
c) Calculate the amount of sodium hydroxide required to prepare 250 mL of 0.2 M solution. (Given: At. Wt. Na 23 g/mole, O = 16.0 g/mole)
d) Is internal energy of a gas an extrinsic or intrinsic property? Give a reasonable explanation for your choice. Also indicate the factor(s) on which internal energy is dependent on?
(A) An ideal gas is taken from state 1 to state 2 and then to state 3. If the process 1-2 is adiabatic and 2-3 is isothermal, what is a true statement about the change in temperature and heat transferred during 1-2?
(B) ΔT > 0, Q > 0 (B) ΔT < 0, Q = 0 (C) ΔT = 0, Q = 0 (D) ΔT > 0, Q < 0 

[image: image1.emf]
e) Among the two solutions 2M NaOH and 6M NaOH, select the most viscous with justification.
f) Among the two liquids acetone and ethanol, acetone has higher vapor pressure than ethanol. Predict which liquid will have higher boiling point with a suitable explanation.
2 A. i) Calculate the quantity of glucose (C6H12O6) required to be dissolved in 500g of water so that the resulting solution will be 1molal. 
           (Atomic. Wt.:C = 12.0 g/mol, O = 16.0 g/mole).




      (2)
ii) When X and Y are mixed the solution becomes warmer and when Y and Z are mixed the solution becomes cooler.  Indicate which of these solutions will exhibit positive deviation and which will exhibit negative deviation with justification.  (3)

OR

2 A. i) How many grams of camphor (C10H16O) are needed to raise the boiling point of 43.5 g of benzene by 2.10ºC?






      (5)

B. i) What are the characteristic features of smectic and nematic liquid crystals? 
      (2)

ii) Derive an expression for determining the surface tension of an unknown liquid using stalagnometer.








      (3)
3 A. Calculate the heat of formation of C2H5OH at constant volume from the following data at 298 K.

      (5)
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OR

3 A. i) Find the work done in Joules when one mole of the gas is expanded isothermally and reversibly from 3 litres to 7 litres at 27oC.


      (2)
ii) Explain how the heat of a combustion reaction can be measured using a bomb calorimeter.


      (3)

B. i) Calculate the amount of Calcium Chloride required to prepare 250mL of 0.2M solution. (Atomic. Wt.:Ca = 40.0 g/mol, Cl = 35.5 g/mol)


      (2)
   ii) Calculate the enthalpy of hydrogenation of ethene C2H4; 

Given the bond energies of H-H, C=C, C-C, C-H bonds are 433, 615, 347 and 413 KJ/mole respectively.







 
     (3)
4 A) i) Derive the equation used for determining viscosity of a unknown liquid using Oswald‘s viscometer.


      (3)
ii) Which intermolecular forces of attraction are present in water and ethanol.
      (2)

OR

  4 A i) Water requires 120.5 secs to flow through a viscometer and the same volume of acetone requires 49.5 secs. If the densities of water and acetone at 293 K are 9.982 × 102 kg m-3 and 7.92 × 102 kg m-3 respectively, calculate the viscosity of acetone. Given the viscosity of water is 10.05 Pas.





      (2)
ii) Explain the phase changes observed on heating a solid showing anisotropic behavior in the form of temperature-time graph.


      (3)
B) i)  Give graphical representation of vapour pressure for an ideal solution.

      (2)

    ii) What is Joule-Thompson effect and explain the importance of inversion temperature for liquefaction of gases.

 





      (3)
SECTION II: INORGANIC CHEMISTRY

Q5] Answer any five of the following                                                                  (2x5 = 10)
a) Alkali metals and alkaline metals give characteristic colour when placed in a flame. Explain

b) Give reasons, Li does not form peroxide and superoxide.

c) Discuss the biological functions of s-block elements.

d) Write the electronic configuration of K and Sr.

e) Give the names of the boranes, B8H14 and B15H19.

f) Mention two applications of silicones

g) Ga has a smaller atomic size. Give reasons.

Q6 A] i) Complete the following reactions and name the products formed                     (3) 
a) Sr(s) + 2H2O(l)

b) 6Li(s) + N2(g) 

c) K2O2(s) + O2(g)                  
          ii) Draw the structures of pyrosilicates and cyclic silicates.                                   (2)

OR

Q6 A] i) Give one method to synthesize borazine. What happens to borazine when it is treated with a) one mole of HCl  b) Two moles of Bromine                                       (3)

        ii) Define diagonal relationship. Give two similarities in properties between Li and 
             Mg.                                                                                                                          (2)

Q6 B] i) Explain the bonding in diborane molecule.                                                        (3)

          ii) Discuss the trend in the following properties of alkali metals                            (2)

a) Atomic size     b) Electronegativity

**********************
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