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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is Authentic
Q.1 (a) Discuss about the variables affecting the rate of chemical reaction.
(b) Define Thermodynamics and discuss its scope and limitations.
Q.2

(@) Explain construction, working and applications of Continuous Flow
Stirred Tank Reactor.

(b) A certain reaction has a rate given by —r, = 0.005 C Az’ mol / cm’min. If
the concentration is to be expressed in mol / lit and time in hours, what
would be the value and units of the rate constant?

OR

(b) At 500 K the rate of bimolecular reaction is ten times the rate of 400 K.

Find the activation energy of this reaction from Arrhenius’ law.
Q.3

(@) Derive the equation for zero and first order kinetics using a batch
reactor.

(b)  Discuss important points for reactor selection.

OR
Q.3 (@) Derive the performance equation for steady state mixed flow reactor.
(b) Explain : Slurry Reactor
Q.4

(@) Explain first law of thermodynamics with the help of Joule’s
experiment.

(b) Explain in brief (1) System (2) Heat Capacity

OR
Q.4 (a) Explain temperature scale with zeroth law of thermodynamics.
(b)  Explain in brief (1) Phase Rule (2) Reversible Process
Q.5

(@) Derive the equation of state PV'= Constant for Isentropic Process.

(b) A gas is enclosed in a closed vessel of volume 0.4 m’ has absolute
pressure 3 bar & temperature 40 °C. If it is compressed up to 6 bar & its
Cv=0.72 klJ/kg K & R = 0.29 kJ/kg K, then find its mass & change in
internal energy.

OR
Q.5 (@) Derive the equation of work done W = mRT; In(P; / P;) for Isothermal
Process.
(b) Discuss importance and application of Entropy in thermodynamics.
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