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	:
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	:
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	Course Outcomes

	CO1
	Explain the impurities of water (mainly hardness) and boiler troubles.


Section-A: Objective type questions
1. Hardness of water is due to the presence of salts of ____________
a) Potassium
b) Chlorine
c) Magnesium
d) Boron

2. 2. Select the incorrect statement from the following option.
a) Water which does not form lather with soap and forms white scum is called hard water
b) Hard water contains dissolved calcium and magnesium salts in it
c) In hard water, cleansing quality of soap is depressed
d) Due to the presence of dissolved hardness-producing salts, the boiling point of water is depressed
3. 8. Which of the following is not a unit of hardness?
a) Parts per million
b) Degree centigrade
c) Degree clarke
d) Degree French
4. 9. 1 degree Clarke = 1 part of CaCO3 per _____________ parts of water.
a) 10,000
b) 30,000
c) 50,000
d) 70,000
5. 10. 1 ppm = ____________
a) 0.07 0Fr
b) 0.70Fr
c) 0.10Fr
d) 0.010Fr
6. How many grams of MgCO3 dissolved per litre gives 84 ppm hardness?
a) 70.56 mg/L
b) 48.23 mg/L
c) 81.49mg/L
d) 66.12 mg/L
7. EDTA method for hardness determination is a less accurate and inconvenient procedure.
a) True
b) False
8.  The chemical equivalent of MgSO4 salt is ____________
a) 60
b) 47.5
c) 82
d) 68
9.  Hardness of water is conventionally expressed in terms of equivalent amount of ____________
a) H2CO3
b) MgCO3
c) CaCO3
d) Na2 CO3
10.  Alkaline hardness is due to the presence of bicarbonate, carbonate and hydroxides of the hardness-producing metal ions.
a) True
b) False
Section-B: Short Answer Type Questions:

Q1. Give units of hardness.

Q2. Give structure of EDTA and EBT.

Q3. Why is EDTA method called as complexometric titration?

Q4. Name any four coagulants with their chemical formula.

Q5. Name the different methods of disinfection of water.

Q6.Explain is Break Point chlorination?

Q7. Draw a neat & clean diagram of Sand Gravity Filter.

Q8.  Give the principle of EDTA method.

Q9.  What should be the hardness of drinking water?

Q11.Define degree of hardness?

Q12. Define is potable water?

Q14.Define sterilization?

Q15. Give difference between temporary & permanent hardness of water?

Q16. Name any four boiler troubles?

Q17. Give any two methods for removal of scales?

Q18.What is sequestration?

Q19.What iscaustic embrittlement in boilers?

Q20.Explain Calgon conditioning?

Q21.Define priming&foaming? Name any one anti-foaming agent.

Q22.Write any four disadvantages of L-S Process?

Q23.What are zeolites?

Q24. Write the formula for calculating hardness by zeolite method?

Q25.What do you meant by conditioning?

Section-C: Long Answer Type Questions
Q1. Explain EDTA method for determination of hardness of water.[. RTU-2011,12,14,16]
Q2. Describe ion-exchange method for softening of water with suitable diagram.RTU  2014
Q3. Describe  Zeolite method for softening of water with suitable diagram.[RTU-2011,12,14,18]
Q4. Describe  Lime Soda method for softening of water with suitable diagram.[RTU,2011,12,15]
Q5. Describe  caustic embrittlement and boiler corrosion phenomenon in boilers? 

Q6 Describe scale and sludge formation in boilers? Explain different types of conditioning method.[RTU 2012,15,18]
Q7.. Calculate the quantity of hydrated lime and sodium carbonate required for softening 10,000 litres of water containing the following impurities:  Ca(HCO3) = 8.1 mg/L ; MgCO​​3  = 4.2 mg/L; CaSO4 = 13.6 mg/L ; MgCl2  =  3.0 mg/L ;  KCl= 1.0 mg/L. The purity of lime is 95 % and that of sodium carbonate is 80 %.

Q8 Calculate the quantity of hydrated lime and soda required to soften 20,000 litres of water containing the following salts: CaCO3=10.0 mg/L, MgCO3=8.4 mg/L, CaCl2=11.1 mg/L, MgSO4=6.0 mg/L, SiO2=1.2 mg/L assuming the purity of lime as 90% and that of soda 95%.

Q9. Calculate the amount of lime and soda required for softening the water sample which analysed as follows: Ca(HCO​​3)2  = 162  mg/L,  Mg(HCO​​3)2=146 mg/L, MgCO3  = 84 mg/L ,CaCl2 = 111 mg/L  , CaSO4 =136 mg/L, MgSO4  =  60 mg/L, NaCl = 1.2 mg/L.

Q10 Calculate the quantity of lime and soda required for softening the water sample which analysed as follows: Ca(HCO​​3)2  = 165  mg/L,  Mg(HCO​​3)2=140 mg/L, MgCO3  = 84 mg/L ,CaCl2 = 110 mg/L  , CaSO4 =136 mg/L, MgSO4  =  60 mg/L, NaCl = 1.2 mg/L. if the purity % of lime is 95 and that of soda

is 85

Q11. 1 g of CaCO3 was dissolved in dilute HCl and the solution diluted to one liter. 100 ml of this solution required 90 ml of EDTA solution , while 100 ml of the sample water required 40 ml of EDTA. On the other hand, 100 ml of boiled sample water when titrated against EDTA consumed 20 ml of solution. Calculate each type of hardness in ppm.

Q.12 (B) 1 g of CaCO3 was dissolved in dilute HCl and the solution diluted to one litre . 100 ml of this solution required 100 ml of EDTA solution, while 100 ml of the sample water required 50 ml of EDTA. On the other hand, 100 ml of boiled sample water when titrated against EDTA consumed  25 ml of solution. Calculate each type of hardness in ppm. 

Q13. Standard hard water contains 1g of CaCO3 per litre. 100 ml of this solution required 50 ml of EDTA solution while 100 ml of sample water required 18 ml of EDTA solution. The sample water after boiling required 12 ml of EDTA solution. Calculate temporary, permanent and total hardness of sample water.   

Q14 Standard hard water contains 15g of CaCO3 per litre. 100 ml of this solution required 50 ml of EDTA solution while 100 ml of sample water required 40 ml of EDTA solution. The sample water after boiling required 20 ml of EDTA solution. Calculate temporary, permanent and total hardness of sample water.        
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	CO2
	Describe processing technologies of fuel with numerical aspects of combustion of fuel.



Section-A: Objective and fill in the blanks.

1. The common fuels produces heat by

(a)By Fusion


(b) By Combustion

(c)By Fission


(d) None

2. Coke, a secondary fuel is derived from

(a)By Fusion


(b) By Combustion

(c)By Fission


(d) None

3.    A good quality of fuel should have

(a)High calorific value


(b) Low calorific value

(c) Medium calorific value

(d) No calorific value

4. Low ignition temperature is harmful for storage and transport of the fuel because it can cause

(a)Increase in volatile matter content

(b) It may lead to fire

(c) Increase moisture content

(d) None of these

5. Petroleum is mainly formed from organic matter

(a)Dead plants and animals


(b) Plants

(c) Wood





(d) Animals

6. Beehive coke oven has the shape of

(a)Pyramid


(b) Cone

(c) Dome


(d) None of these

7. Otto-Hoffmann method consists of a number of narrows chambers made up of

(a)Silica


(b) Coke

(c) Wood


(d) Coal

8. During the fractional distillation of petroleum the crude oil is heated at a temperature  of

(a)1000°C

(b) 400°C

(c) 200°C

(d) 100°C

9. Reforming is a process by which the octane number of straight run gasoline can be

(a)Increased


(b) Decreased

(c) Medium effect

(d) No effect

10. Coal gas is a mixture of

(a)Co + H2

(b) Co + N2
(c) Co + H2O

(d) CH4 + H2
11. Classified coals on the basis of their rank

………………………………………………………………………

12. The process of converting …………….into………….in the absence of ………….. is known as carbonization of coal.

13. …………………………………..is the process of separating different constituents of petroleum according to their boiling temperature.

14. …………………..is breaking up of bigger molecules into smaller molecules.

15. ………………………………………………….is the catalyst composition in Fischer Tropsch Method.    

16. Compression ratio  =             ………………………………………….

17. Oil gas is obtained by the thermal decomposition of ………………………………. .

18. Petroleum or crude oil is a mixture of ………………………………… .

19. In the process of sweetening , there is a removal of ……………. compounds.

20. In moving bed catalyst cracking catalyst is use in the …………………….form.

Section-B: Short Answer Type Questions:

Q1. Explain the term  fuel?

Q2. Define calorific value of coal?

Q3. Write 5 characteristics of an ideal fuel?

Q4. Give units of calorific value?

Q5.Draw labeled diagrams of Fixed Bed & Moving Bed Catalytic Cracking.

Q6. Write the formula to calculate LCV and HCV of liquid fuel.

Q7.How many types of coal are there?

Q8. Explain the term cracking?

Q9.Define carbonization of coal?

Q10. How many types of cracking are there?

Q11. Write down reactions and formula for estimation of sulphur in fuel analysis.

Q12. Write down formula for theoretical determination of calorific value of fuel.

Q13. Explain knocking & Octane no. with suitable diagrame.[RTU  2013,14,15,20]

 Q14.Write down all the formulae of proximate analysis in proper sequence.

Q15. Give basic principle of bomb calorimeter experiment?

Q16.Write down formula for determination of calorific value of solid fuel with all the correction.

Q17. Define higher and lower calorific value of fuel.

Q18. How calorific value of gaseous fuel is determined? Write basic principle and formula.

Q19. Write down all the reactions of Kjeldahl’s analysis.

Q20. Write down reactions and formula involved in estimation of carbon and hydrogen in fuel.

Q21. Write down reactions and formula for estimation of sulphur in fuel analysis
Section-C: Long Answer Type Questions
Q1. How will you determine calorific value of fuel using Bomb Calorimeter? ?[RTU 2013,14,15,18,20]

Q2. Define carbonization of coal? Describe Otto-Hoffmann’s method for manufacturing of coke. RTU 2014,15,17]
Q3. Draw neat and labeled diagram of fixed bed & moving bed catalytic cracking.[RTU-2015,17]
Q4. Write notes on oil and coal gas.RTU 2013,1415
Q5. What is synthetic petrol? Describe Fischer Tropsch method.[RTU 2013,14,16]
Q6. The analysis of a sample of coal was found to contain the following: C = 80%, O = 4.2%, H =5 %, S = 2%, N = 1% remaining being ash. Calculate the amount of minimum oxygen and air required for complete combustion of 1 Kg of this coal sample.

Q7. A coal sample was found to contain the following composition by weight:

 C=81%, H2=4%, N2=1% and the remaining being ash. Estimate the quantity of minimum air required for the complete combustion of 1 Kg of coal sample if 40% of excess air is supplied.

Q8. A sample of coal was found to have the following % composition by weight C = 70%,  O = 14%,H = 6%  , H = 6% , N = 5% and rest  = ash . Calculate the gross and net calorific value of coal sample using Dulong’s formula.

Q9. A sample of coal was found to contain the following: C = 80%, H = 5%, O = 1%, N = 2% remaining being ash . Calculate the amount of minimum air required for complete combustion of 1 Kg of coal sample.  

Q.10 Calculate the amount of oxygen and air required for complete combustion of 2 Kg of Coke.

Q11. Find out the volume of oxygen and air required for complete combustion of 5 Kg of Coke.

Q12. A sample gaseous fuel was found to contain the following: CH4 = 45%, C2H2=25%, C2H4 =20, O = 3%, N =2% remaining being ash. Calculate the amount of minimum air required for complete combustion of 1 m3 of fuel sample also calculate the percentage composition of dry products of combustion by weight & by volume.

Q13. A sample of coal was found to contain the following: C = 85%, H =7 %, O = 3%, N = 2% remaining being ash. Calculate the amount of minimum air required for complete combustion of 1 Kg of coal sample by weight and by volume.

Q14. How will you determine calorific value of fuel using Junker’s Calorimeter?[RTU[RTU 2014,15]
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	CO-3
	  Describe the engineering material (cement,glass and lubricant) with respect to     their              manufacturing, composition, classification & properties.



Q. 1   Portland cement is obtained by calcination at
      (a) low temperature
     (b) high temperature
     (c) very high temperature
     (d) very low temperature
Q.  2   Portland cement is mixture of
     (a) calcareous materials
     (b) argillaceous materials
     (c)  both(a) and (b)
     (d) neither (a) nor (b)
Q.  3   Calcined product is called
     (a) cement
     (b) gypsum
     (c) calcium sulphate
    (d) clinker
Q.. 4    Clinker is formed into cement by mixing
     (a) calcium aluminate
     (b)tricalcium silicate
     (c) dicalcium silicate
     (d)calcium sulphate
Q.   5  Calcium sulphate is also called
      (a)clinker
      (b)active compound
      (c) gypsum
      (d) none of these
Q.   6  In Portland cement, percentage of gypsum is around
      (a)        1%
      (b)        2%
      (c)        3%
      (d)        5%
Q.   7  The colour of cement is mainly due to
      (a) lime
      (b) silica
      (c) alumina
      (d) oxides of iron

Q.8 The major component used in preparation of different types of glasses is
        a) Sodium borate
        b) Silica
        c )Sodium silicate
        d) Calcium silicate

Q 9The raw material used for manufacturing of glass is

a) Sand 

b) Sodium carbonate

c) Lime

d) All of the above

Q10 Which process is important in glass manufacturing

a) Hydrolysis

b) Pickling

c) Annealing

d) Vulcanization

Q.11 It is responsible for absorption of UV rays in photocromatic glasses

a) Silica 

b) Lime

c) Cerium oxide

d) Potassium carbonate

Q.12 The glass which is both shatter proof and shock proof is

a) Hard glass

b) Photochromatic glass

c) Laminated glass

d) Glasswool

Q.13 Hard glass is also known as

a) Ordinary glass

b) Flint glass

c) Glass wool

d) Optical glass

Q.14 Glasses are

a) Crystalline solid 

b) Amorphous solid

c) Liquid

d) Gaseous

Q.15 Grease is a ……………. Lubricant.

       a) Solid          b) Liquid         c)    Semi solid               d)     None of these

Q.16 The purpose of lubrication is 

       a) to reduce friction   b) To reduce wear   c) Transfer heat produced   d) All

Q.17 Which of the following is not a function of lubricant in IC engine?

      a) Form a film to separate the surfaces

      b) Adhere to surface

      c) Withstand high temperature inside the cylinder

      d) Reduce the size of the asperities and improve the surface finish

Q.18 As the temperature is increased, the friction coefficient

       a) increases   b) reduces      c) Remains unchanged    d) increase or decrease based on lubrication regime

Q.19 Out of the following which is not an example of solid lubricant?

       a) Graphite    b)  Molybdenum sulphide    c) PTFE    d)  Multigrade lubricant

Q. In the hexagons network of graphite, each C is in ………..hybridisation state.

       a) sp3     b) sp2     c) sp     d) sp3d

Q. 20In the sandwich structure of  Molybdenum disulphide, a layer of ……… atoms lies between two layer of ……..

      a) Mo, S    b) S, Mo    c) Mo, Mo     d) S, S    

Q.21 Which of the following is a desirable property of boundary lubricant?

      a) Dissolvability in lubricating oils

      b) Affinity to metallic surfaces

    c) Low shear strength and high melting point

    d) All of the above

Q.22 Viscosity index denotes

     a) Relationship between the dynamic and kinematic viscosities

     b) Sensitivity of lubricants viscosity with respect to temperature

     c) Both a and b

     d) There is no sliding and only rolling motion involved between cage and balls

Q.23 The flask used in RW1 (Redwood Viscometer No. 1) is

     a) Kjeldahl flask    b) Kohlrausch flask    c) conical flask    d) volumetric flask

Q.24  To achieve higher rate of cement the rate of cooling of clinker should be
     (a)        quick
     (b)        moderate
     (c)        slow
     (d)        very slow

Section-B: Short Answer Type Questions:
Q.1 Define annealing in Glass making?
Q.2 Write  applications of glass based optical fibers.
Q.3 What are Jena / pyrex/borosilicate glasses?

Q.4 Write some properties and uses of glass wool.

Q.5 Write a short note on flint /lead glass.

Q.6 Write some properties and uses of laminated glass.

Q.7 Write all the reactions involved in process of melting in manufacturing of glass

Q.8 What is cement clinker?

Q.9What is Portland cement?

Q.10 Explain the role of gypsum in the setting and hardening of cement.RTU  2013
Q.11Write down basic constituents of cement and their importance. 

Q.12 What is setting and hardening of cement?

Q.13 Write different function of lubricants.

Q.14 Define Flash and Fire point .[2012,13]
Q.15 Define Cloud and Pour point .[2012,1320]
Q.16 What do you meant by Steam Emulsion no.(SEN)[2020]
Q.17 Write Classification of Lubricant with example[2013]
Section-C:  Long Answer Type Questions:

Q1. What is Portland cement? Explain RKT method for manufacturing of cement.[RTU 2011,12,13,14,18,20]
Q2.  Explain the chemistry involve in setting and hardening of cement .[RTU 2014’15]
Q3.  Explain thin film and extreme pressure lubrication with the help of diagrams and examples.

Q4. Define glass? Explain manufacturing of glass with diagram.[RTU2011,12,14]
Q5 Write notes on Borosilicate and Laminated glass.[RTU 2011,12,13,14,18]
Q.6 Discuss the significance of viscosity in lubricating oil. How is it determined by redwood viscometer? RTU  2011,12,14]
Q.7 Write short note on:

(i) Cloud and pour points[2012,20]
(ii) Solid lubricants

(iii) Liquid  lubricants

(iv)  Emulsification  RTU 2020
Q8 Write notes on Hard and Soft glass. [RTU 2014 16]
Q9.  Explain thick film  lubrication with the help of diagrams and examples.[RTU 2012,18,20]
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	CO-4: 
	Explain corrosion with its controlling measures, organic reaction mechanism and synthesis of drugs (Aspirin & Paracetamol) with their properties and uses.



1. Volatile oxidation corrosion product of a metalis,

A. Fe2O3
B. MoO3
C. Fe3O4
D. FeO

2. Lower is PH, corrosionis,

A. Greater

B. Lower

C. Constant

D. None ofabove

3. Electrochemical corrosion takes placeon,

A. Anodicarea

B. Cathodicarea

C. Near cathode

D. Near anode

4. Chemical formula of Rustis,

A. Fe2O3
B. FeO

C. Fe3O4
D. Fe2O3.XH2O

5. Which of following metals could provide cathodic protection toFe?

A. Al &Cu

B. Al &Zn

C. Zn &Cu

D. Al &Ni

6. Smaller the grain size, corrosionis,

A. Greater

B. Lower

C. Constant

D. Doesn’taffected

7. Process of corrosion enhancedby,

A. AIR &Moisture

B. Electrolytes in water

C. Metallicimpurities

D. Gases like CO2&SO2
E. All of above

 8.  Identify the one which on reaction with carboxylic acid at high temperature gives       Ester?
a) Ketone
b) Alcohol
c) Aldehyde
d) Sugars

9. Identify the one which does not come under the organic addition reaction?
a) Hydration
b) Dehydration
c) Halogenation
d) Hydrohalogenation

10. Choose the correct one which will react faster in the SN2 nucleophilic substitution reaction?
a) CH2 – CH = CH2 = Br
b) CH2 = CH – CH2 – Br
c) CH2 = CH – CH2 = Br
d) CH = CH2 – CH2 – Br

Very Short Questions:

1. What is corrosion? 

2. What is pilling Bedworth rule?

3. What do you mean by Substitution Reactions?

4. What do you mean by Addition Reactions?

5. What do you mean by Addition Reactions?

6. What do you mean by Elimination Reactions?

7.  What do you mean by Rearrangement Reactions?

8. Write two Properties and uses of Aspirin.

9. Write two Properties and uses of Paracetamol.

10.What are the constituents for synthesis of Aspirin.

11. Write basic constituents for synthesis of Paracetamol.

12. Define Inductive Effect?

13. Explain Mesomeric Effect.

14. What are Electrophile & Nucleophiles?

15. What is Hyperconjugation?

16. Explain Markownikov rule?

17. Explain Saytzeff rule?

18. What are carbocation &carbanion?

19. Define Homolytic&Heterolytic fission?

20. Define SN1 and SN2 reaction.

Short Questions:

1. Explain the term galvanization and tinning?  RTU  2014
2. Write down the properties and uses of paracetamol?

3. What is the mechanism of nitration of benzene?
4. Differentiate between SN1 and SN2 reactions?

5. What are types of organic reactions?

6. Write down the properties and uses of aspirin?

7. What do you mean by organic reactions?

8. Explain different types of attacking reagent?

9. Explain sacrificial anodic protection method. RTU  2015
10. What do you mean by rearrangement reaction ? Explain the mechanism with examples.

Long Questions:

1. Discuss in detail rusting of iron by wet theory (Electrochemical theory).[RTU  2015,17]
2. Explain any five methods for protection of corrosion.[2014]
3. Describe protective metallic coatings for prevention of corrosion. [RTU 2018]
4. Explain mechanism  of addition reaction.
5. Explain elimination reactions & its mechanism.
6. Give preparation properties & uses of Aspirin.
7. Give preparation properties & uses of Paracetamol. [RTU 2018]
8.  Explain SN1& SN2reaction & mechanism. . [RTU 2019]
      9.    Explain impressed current cathodic protection methods for prevention against corrosion.
     10.   How do you prevent corrosion by using proper design method?

[image: image1.png]