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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions:  (2 x 10) 

 a) Explain Reynold’s number (Re) in brief and write its significance?  
 b) State and explain Newton’s law of viscosity??  
 c) Distinguished between free and forced convention mechanism of heat transfer 

with suitable example?  
 

 d) Define a black surface?  
 e) What is difference between Nusselt number and Biot number?  
 f) Define view factor?  
 g) Define emissivity and write range of its value?  
 h) Prove that one diffusivity is needed to describe the diffusional behavior of a 

binary mixture, DAB = DBA? 
 

 i) Write down the difference between homogeneous and heterogeneous 
reaction? 

 

 j) Write down the characteristics of interfacial reaction?  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Briefly write down different modes of heat transfer?  
 b) What is fluid? Give its three examples?  
 c) State law of conservation of mass?  
 d) State Newton’s law of viscosity?  
 e) List different types of fluid flows?  
 f) Derive general equation of mass diffusion in stationary media?  
 g) Derive differential momentum balance equation?  
 h) Write note on pseudo steady diffusion?  
 i) What do you mean by Black body radiation?  
 j) What are the various applications of Bernoulli’s equation?  
    

Q3 a) Derive Bernoulli’s equation from Euler’s equation and explain its each 
terminology? 

(10) 

 b) Derive an equation for incompressible fluid of constant viscosity flowing in 
laminar flow through the pipe? 

(5) 

    
Q4 a) By application of law of conservation of mass, derive an equation for Overall 

mass balance? 
(10) 

 b) Define viscosity. By using Newton’s law of viscosity derive Units of viscosity? (5) 
    

Q5 a) Using Newton’s second law of motion, derive an equation of momentum 
balance? 

(10) 

 b) Derive an expression for the terminal velocity of a solid sphere falling through 
a liquid assuming that stokes’ law holds good for the system? 

(5) 

    
Q6 a) What is Convection? Differentiate between free and forced Convection? (10) 

 b) Explain the term conduction, steady state conduction and unsteady state 
conduction? 

(5) 
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Q7 a) In brief discuss black body radiation and Lambert’s law? (10) 

 b) Explain terms: Mass Density, Molar concentration and Mole fraction? (5) 
    

Q8 a) What is newton’s law of cooling? Give correlations of dimensionless numbers 
which play important role in natural & forced convections? 

(10) 

 b) What is radiation? Explain absorptivity , reflectivity  transmissivity & 
emissivity? 

(5) 

    
Q9 a) Explain Fourier’s law of heat conduction and define thermal conductivity ( k)? (10) 

 b) Explain Stefan Boltzmann’s & Plank’s distribution law? (5) 
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