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B.Tech. (BT) (2011 Onwards)   (Sem.–5) 
CHEMICAL ENGINEERING PRINCIPLES  

Subject Code : BTBT-501 
M.Code : 70502 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
     

SECTION-A 

Q.1 Answer briefly :  

  (a) Differentiate between standard heat of reaction and standard heat of combustion. 

  (b) Define ideal gas law and Raoult's law along with their equations. 

  (c) What is molecularity and order of reaction? 

  (d) Differentiate between sensitivity and accuracy. 

  (e) Differentiate between batch and continuous process. 

  (f) Write the devices used for flow and pressure measurement. 

  (g) State difference between space time and residence time. 

  (h) Explain static and dynamic characteristics of the instrument. 

  (i) What are the disadvantages of Proportional controllers?  

  (j) What do you understand by decay ratio and overshoot? 

 

SECTION-B 

Q.2 Derive design equation for a mixed flow reactor. 

Q.3  What is a pitot tube? Describe its use in flow measurement with the help of a diagram. 

Q.4  Discuss the dynamic response of a second order system for a sinusoidal input.  

http://www.punjabpapers.com

http://www.punjabpapers.com

http://www.punjabpapers.com
http://www.punjabpapers.com


2 | M-70502  (S2)-56 

Q.5  The rate of biomolecular reaction at 500K is ten times the rate at 400K. Find the activation 
energy of this reaction. 

 

Q.6 The heat of combustion of methane, carbon and hydrogen are -890.4 kJ/mol, -393.51 
kJ/mol and -285.84 kJ/mol respectively. Calculate the heat of formation of methane. What 
is calibration? State the methods for calibrating the measuring instrument. 

 

SECTION-C 

Q.7  Fresh juice contains 15% solids and 85% water by weight and is to be concentrated to 
contain 40% solids by weight. In a single stage evaporation system, it is found that volatile 
constituents of juice escape with water leaving the concentrated juice with a flat taste. In 
order to overcome this problem, part of the fresh juice bypasses the evaporator. The 
operation is shown schematically : 

 

Fig.1 

  Calculate : 

  (a) The fraction of juice that bypasses the evaporator 

  (b) The concentrated juice produced (containing 40% solids) per 100 kg of fresh juice fed 
 to the process. 

Q.8 A liquid reactant stream (1 mol/lit) passes through two mixed flow reactors in series. The 
concentration of A in the exit of the first reactor is 0.5 mol/lit. Find the concentration in the 
exit stream of the second reactor. The reaction is second order with respect to A and  
V2/V1 = 2. 

Q.9 What are the desirable and undesirable properties of an instrument? How these properties 
help in choosing the right instrument for a particular measurement?  

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 

Evaporator 55% Solids
Concentrated Juice
40% Solids
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