2) CHEMICAL ENGINEERING 

1. Process Calculations: Units and Standards, material and energy balance, humidity and saturation and combustion.
2. Fluid Mechanics: Fluid statics, incompressible flow through conduits, flow meters, flow past immersed bodies, transportation of fluids.
3. Mechanical Operations: Size analysis, reduction and separation, filteration, agitation and material handling.
4. Thermodynamics: First and Second law of thermodynamics, PVT relations, thermodynamic relations, phase equilibria and reaction equilibria.
5. Heat Transfer: Conduction, convection, heat exchangers, steady and unsteady state heat transfer and radiation.
6. Mass Transfer: Diffusion, convective mass transfer, gas liquid contactors, distillation, absorption, adsorption, leaching, drying, evaporation, crystallization.
7. Reaction Kinetics: Theories of reaction rates; kinetics of homogeneous reactions, interpretation of kinetic data, single and multiple reactions in ideal reactors, non-ideal reactors; residence time; non-isothermal reactors; kinetics of heterogeneous catalytic reactions; diffusion effects in catalysis.
8. Process Control: Measurement of process variables; sensors, transducers and their dynamics, dynamics of simple systems, dynamics such as CSTRs, transfer functions and responses of simple systems, process reaction curve, controller modes (P, PI, and PID); control valves; analysis of closed loop systems including stability, frequency response (including Bode plots) and controller tuning, cascade, feed forward control. 

9. Pollution Control Engineering: Waste Water Treatment, Air pollution treatment, Solid Waste Treatment, Noise Control.

10. Process Industries: Water, Industrial Gases: Co2, H2, O2, N2, Water Gas, and shift Gas, Sulfur: SO2, SO3, Acids: Surfuic, Hydrochloric and Phosporic Acids. Fertilizers: Ammonia, Urea, Ammonium Chloride, Ammonium Nittrate, Ammonium Phosphate, Ammonium Sulfate, DAP, Concept of Sustained and Solubilised Fertilizer and Formulation, Potash Fertilizers, Bio-Fertilizers. Coal tar distillation and Chemicals from coal. Oils, Fats, and Waxes, Soaps and Pulp and Paper, Sugar and Starch Industries, Fermatation Industried, Peroleum Industries – Constituts of crude petroleum, refining and processing, polymers and Rubber.

MODEL QUESTIONS 

  
    PART – I

Each question carries One mark.

1. Which of the following devices of particulate collection is the least efficient
    a) cyclone separator                     

 b) electrostatic separator

    c) fabric filer


             d) wet scruber
2. The lowest layer of atmosphere is called
    a) ionosphere



b) troposphere

    c) stratosphere



d) exosphere
3. In treating turbine water a popular coagulant is
     a) calcium sulphate


b) chlorine


            

     c) ferric sulphate
 


d) iodine
4.  The chemical most commonly used to speed sedimentation of sewage is

     a) sulphuric acid



b) copper sulphate

     c) lime




d) sodium permanganate

5.  In an reversible cycle the net change in entropy is always
     a) zero

b) infinity

c) positive

d) negative

      PART – II

Each question carries Two marks.

	1. A solution of specific gravity 1.0 consists of 35% A by weight and the remaining B.  If the specific gravity of A is 0.7, the specific gravity of B is


      a) 1.25

b) 1.3

c) 1.35

d) 1.2

2. A liquid mixture contains 30% o-xylene, 60% p-xylene and 10% m-xylene (all percentage in w / w).  Which of the following statements would be true in respect of this mixture

a) The mixture exhibits an azeotrope at 101.3 kPa .

b) The composition of the mixture, in percent by volume is: o-xylene 30, p-xylene 60 and m-xylene 10.

c) The composition of mixture in mole percent is: o-xylene 30, p-xylene 60 and        m-xylene 10.

d) The mixture contains optical isomers.

3. A multiple effect evaporator has a capacity of process 4000 kg of solid caustic soda per day when it is concentraiting from 10% to 25% solids.  The water evaporated in kg per day is

a) 600

 b) 24,000

c) 60,000

d) 48,000

4. Pure O2 is mixed with air to produce an enriched air containing 50-volume % O2.  The ratio of moles of air to O2 used is

a) 1.72

b) 0.58


c) 0.50


d) 0.20

5. A rotometer, through which air at room temperature and atmospheric pressure is flowing, gives a certain reading for a flow rate of 100 cc/s.  If helium (Molecular weight 4) is used and the rotometer shows the same reading the flow rate is 

a) 26 cc/s

b) 42 cc/s

c) 269 cc/s

d) 325 cc/s
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