Carmel College of Arts, Science and Commerce for Women, Nuvem, Goa
SEMESTER END EXAMINATION APRIL 2018
Semester : II B.Sc.                Course: DSC-2B Physical Chemistry and Organic Chemistry
[bookmark: _GoBack]Duration: 2 hours		        Date:24/4/2018 			                          Marks: 80
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

Section A: Physical Chemistry-1                                                                       Marks: 40
Q.1. Answer any five of the following: 					         (2x5=10 marks)

i. Identify the following processes as Isothermal, Isochoric, Isobaric, Adiabatic or Cyclic with justification with reasoning.
a) Boiling of milk
b) Burning of the candle
ii. Write the rate constant for the reaction 
                               A  +  2B              2C
If at equilibrium, 5 moles of A, 7 moles of B and 10 moles of C in a   1.0 dm3 vessel at a certain temperature are present, Calculate the equilibrium constant.
iii. Calculate the molarity of 0.00055 g of HCl in 1 L of solution.
iv. Calculate the change in internal energy when the system absorbs 400 J of heat and does 240 J of work on surroundings.
v. What is Chemical equilibrium? Give two examples of equilibrium reactions.  
vi. Calculate the molarity of 0.135 g of phenol C6H5OH in 1.5 L of solution.
vii. Calculate the pH of 0.15 M HI solution.
Q.2.A. i) Pyridine is 0.053% ionized in 0.005 M solution.  What is the pKb and pOH of this monobasic compound. 								          4 marks
ii) Calculate the concentration of –OH and pH for the following buffer solutions of 0.30 M NH3 and 0.20 M NH4NO3. 						          3 marks
OR
Q.2.A. iii) a) Calculate the solubility product constant of 1.0 x 10-3 g of CuBr (copper (I) bromide on 1 L of solution.
b) Why do salts of weak bases and strong acids give acidic aqueous sulutions   illustrate with NH4NO3.                                                                                     4 marks
iv) Calculate the pH and percent hydrolysis of a 0.15 M NaNO2 solution.            2 marks
Q.2.B i) Calculate the number of moles of  Chlorine produced at equilibrium in the reaction
        PCl5(g)               PCl3(g)   +  Cl2(g)
      When 1 mole of PCl5 is heated at 250oC in a 10dm3 vessel. Kp = 0.041.                      4 marks
ii) State Le Chatelier’s principle. With the help of this principle, which conditions would favour the formation of ammonia and nitric oxide in the following reaction.                                4 marks
        N2(g)      +     3H2(g)                   2NH3(g),   ∆H = -92.38 KJmol-1
        N2(g)      +     O2(g)                   2NO(g),     ∆H = 180.75  KJmol-1
Q.3.A.i) The combination of coke and steam produces a mixture called coal gas, which can be used as a fuel or as a starting material for other reactions.  If we assume coke can be represented by graphite, the equation for the production of coal gas is                                                  4 marks


	

ii) A sample of gas is compressed by an average pressure of 0.5 atmospheres so as to decrease its volume from 400 cm3 to 200 cm3.  During the process 8 J of heat flows out to surroundings.  Calculate the change in the internal energy of the system.               3 marks
OR
Q.3.A. iii) 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.						 	          4 marks
iv)Which of the following is an isolated, closed or an open system?  Justify your choice
a) A potted plant
b) A sealed tea powder packet
c) hot coffee in thermos							          3 marks
Q.3.B. i) Derive the relationship between Kp, Kc and Kx.                                                 4 marks
ii) a) Give an example of a weak acid and a salt of a weak acid. Derive Henderson-Hasselbalch equation for solutions containing a weak acid and salt of a weak acid.	          2 marks
b) Find the concentrations of various species present in a 0.25 M solution of a weak acid hydrofluoric acid, HF. Ka = 7.2 x 10-4.						          2 marks

Section B: Organic Chemistry                                                               40 Marks
Q.4. Answer any five questions of the following.                                              (2 x 5 = 10 marks)
i. which of the following compounds are aromatic?

	
ii. Predict the product for the following:


iii. Write the starting materials to prepare the following ether by Williamson synthesis.


iv. Show how Compound B can be prepared from Compound A. It may involve more than one step.										


v. Predict the product for the following reactions:      		          	             





iv) Write the products formed from the following reactions.  Indicate whether each reaction is an oxidation or a reduction.	



 vii. Complete the following transformation 


Q.5.A. i) a) consider the following reaction and answer the questions given below           4 marks


1) Identify the missing reagent                                                                                    (½)
2) Mention the name reaction involved in the above transformation                          (½)
3) Give an appropriate mechanism for the above reaction                                           (3)


b) Write the starting material and the reagent required to prepare the following alcohol. 				3 marks
					                                  

OR
iii) Explain the mechanism involved in nitration of benzene 			          4 marks
iv) Write the products formed with mechanism for any one of the following reactions.   3 marks









Q.5.B. i) write an appropriate mechanism for the following reaction. 			        4 marks


ii) Write the expected products and also give a plausible mechanism for the reaction given below.  Name the reaction involved.					                      4 marks


Q.6.A. i) write an appropriate mechanism for the following reaction:                 4 marks




ii) Identify the compound which will not give positive 2,4-DNP test		          3 marks


OR
bi) Consider the following reaction answer the questions given below:  	                      4 marks




i) Identify the product 1 & 2
ii) Give the IUPAC nomenclature for product 1 & 2

iv) Complete the following scheme							          3 marks

	
Q.6. B. i) Identify the product(s)/missing reagent(s), A, B, C & D, for the following scheme.    											                      4 marks


ii) Dehydration of the following tertiary alcohol shown below can give two products.  Give the structures of these two products.  Also give a mechanism for any one product formed.
         4 marks
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