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                                                 PART- A(Answer ALL questions)                                  30 x 2 =  60 Marks 
                                         PART A contains 30 questions for a total of 60 marks. 

Part-A contains multiple (MCQs) choice and multiple answer questions(MAQs)(Negative marks for MAQs incorrect answers) 

Q 1 The standard enthalpy of formation of NH3(g) at 298 K is –46 kJ mol–1. Which of the following values is correct for 
the standard enthalpy change for the following reaction? The answer is given per mole of reaction. 

2NH3(g) → N2(g) + 3H2(g) 
A. -92  kJ. Mol-1               B. +92 kJ. Mol-1                C. +46 kJ. Mol-1                  D. -46  kJ. Mol-1 

Q 2 The enthalpy of combustion of butane as is -2878 kJ.mol-1. Which of the following statement(s) is/are correct? 
A. Combustion of butane is an exothermic process 
B. Butane releases heat as it burns 
C. Standard heat of formation of butane is 2878 kJ mol -1 
D. The enthalpy change that accompanies the combustion of 2.5 moles of butane is -7195 kJ 

Q 3 1.56g of coal sample was treated by Kjeldahl’s method and the ammonia gas evolved from it was absorbed in 50ml 
of N/10 sulfuric acid. After absorption, excess of acid required 16.5ml of N/10 sodium hydroxide for exact 
neutralization. Sample contains following percentage of nitrogen in it? 
A. 2     B. 3     C. 4      D. 5 
                                                                 or 
6.45g sample of coal was heated in hot air oven at 110°C for 1 hr. After heating and cooling, sample weighed 5.94g. 
Then, the crucible was heated with a lid in muffle furnace at 950°C for 7 min. The sample after this step weighed 
4.95g. Finally, the crucible was heated in muffle furnace without lid at 750°C till constant weight was not obtained. 
Final weight of sample was 2.8g. Fixed carbon in the sample is: 
A. 33.35%     B. 43.45%              C. 54.45%        D. 24.45% 

Q 4 The polymer in which substituent are arranged in an alternate manner on carbon chain 
A. syndio-tactic polymer   B. isotactic polymer   C. atactic polymer     D. none of the mentioned 

Q 5 How many litres of 58.5 mg/L NaCl solution will be required to regenerate an exhausted zeolite bed after 

softening of 10 litres of hard water of 100 ppm hardness? 

 A. 20L     B. 25L     C. 30L     D. 35L 

Q6 The equivalent conductance at infinite dilution of NaCl, HCl and CH3COONa at 25°C are 126.0, 426.0 and 91.0  
ohm–1 cm2 respectively. The equivalent conductance of acetic acid at infinite dilution at 25°C will be 
A. 391.0      B. 217.0        C. 517.0    D. 643.0 

Q7 The positive value of the standard electrode potential of Cu2+/Cu indicates that ____________  
A. this redox couple is a stronger reducing agent than the H+ /H2 couple. 
B. this redox couple is a stronger oxidising agent than H+ /H2. 
C.  Cu can displace H2 from acid. 



D. Cu cannot displace H2 from acid. 

Q8 A sample of water contains following impurities: Ca(HCO3)2 = 40.5 mg/l, Mg(HCO3)2 = 46.5 mg/l, CaCl2 = 22.45 mg/l, 
MgSO4 = 27.6 mg/l, CaSO4 = 32.1 mg/l. Calculate the total hardness of water. (Given m.w. for Ca(HCO3)2 = 162, 
Mg(HCO3)2 = 146, CaCl2 = 111, MgSO4 = 120, CaSO4 = 136. 
A. 123.68 ppm    B. 132.77 ppm    C. 156.65 ppm          D. 148.45 ppm 

Q9 A water sample is not alkaline to phenolphthalein. However, 100 ml of the water sample reached the end point of 
titration using methyl orange as indicator with 36.5 ml of 0.02 N HCl. What are the types and amounts of alkalinity 
present in water? 
A. CO3

--, 365 ppm       B. HCO3
-, 365 ppm      C. CO3

--, 182.5 ppm    D. HCO3
-, 182.5 ppm 

Q10 A 100 ml sample of water required 13.5 ml of 0.02 M EDTA solution for titration using Eriochrome Black T as 

indicator. Another 100 ml of water from the same source was boiled and precipitate removed by filteration. The 

filterate required 6 ml of 0.02M EDTA for titration. Calculate the temporary hardness of water sample: 

A. 270 ppm       B. 120 ppm     C. 150 ppm     D. 75 ppm 

Q11  

 

 

 

 
A. 3.0 x 104           B. 2.33 x 104        C. 3.66 x 104         D. 4.33 x 104 

Q12 The number average molecular weight and Weight average molecular weight of a polymer are respectively 38,000 and 48,000. 

The Poly Dispersity Index(PDI) of the polymer is 

A. >1    B. <1    C. 1    D. -1 
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Q27 In zeolite process, the exchange of ___________ takes place. 
A. Anions    B. Cations    C. Both cations and anions     D. No ions exchange 



Q28 With respect to the constituents causing alkalinity in water, which of the following situation never arises? 
A. CO3

2- and HCO3
– together  B. HCO3

– and OH– together  C. OH– only  D. OH– and CO3
2- together 

Q29 1 g of CaCO3 was dissolved in dilute HCl and the solution was diluted to 1 litre. Then 100 ml of this solution 
required 90 ml of EDTA solution. Also, 100 ml of water sample contains 36 ml of same EDTA solution. Calculate 
total hardness: 
A. 100 ppm   B. 200 ppm    C. 300 ppm    D. 400 ppm 

Q30 A water sample contains 204 mg of CaSO4 per litre. Calculate the hardness in terms of CaCO3 equivalent. 
A. 100 ppm    B. 150 ppm   C. 200 ppm   D. 250 ppm 

Q31  
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                                        Part- B  (Answer ALL questions)                      5 x 8 = 40 Marks                                                     
1.     There are total of five questions attempt all carry equal marks 
2. PART B consist of long answer based questions and has the total weightage of 40%. (Whereas PART A it is 60%) 

3. The PART B responses(Answers) should be attempted in blank white sheets (hand written) with all the details like 

programme, semester, course name, course code, name of the student, SAP ID at the top (as in the format) and signature 
at the bottom (right hand side bottom corner) 

Q 1 Explain all types of corrosion and explain prevention control methods. 

Q 2 a) A Zn rod is placed in 0.1M solution of ZnSO4 at 25˚C. Assuming that the salt is dissociated to 95% at this dilution, 

calculate the potential of the electrode at this temperature. Given: E˚(Zn+2/Zn) = -0.76V.  

b)  From the given molar conductivities at infinite dilution, calculate  for NH4OH. 

                       for Ba(OH)2 = 457.6 ohm-1 cm2mol-1. 

                      for Ba(Cl)2 = 240.6 ohm-1 cm2mol-1. 

                      for NH4Cl = 129.8 ohm-1 cm2mol-1.                                                                                                         (4+4) 

Q 3 a) Calculate the temporary and total hardness of a water sample containing  

Mg(HCO3)2= 73mg/L, Ca(HCO3)2= 162mg/L, MgCl2= 95mg/L, CaSO4=136mg/L. 

b) Write a short note on Ion-exchange process. And solve below numerical 

 Explain with chemical equations and calculate the amount of lime and soda required for softening of 1,00,000l of    

water containing the following:  

            HCl = 7.3 mg/L, Al2(SO4)3 = 34.2mg/L, MgCl2 = 9.5mg/L, NaCl = 29.25mg/L.  



Purity of lime is 90% and that of soda is 98%. 10% of chemicals are to be used in 

excess in order to complete the reaction quickly.                                                                                              (4+4) 

Q 4 a)  1000 litres of hard H2O is softened by zeolite process. The zeolite was regenerated by passing 10 litres of 

sodium chloride solution containing 1000 ppm of NaCl. Calculate hardness of H2O. 

b) How many litres of 58.5 mg/L NaCl solution will be required to regenerate an exhausted zeolite bed after 

softening of 10 litres of hard water of 100 ppm hardness?                                                                                           (4+4) 

Q 5 Describe sol-gel and micro emulsion technique for the synthesis of nanomaterials. 

 


