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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma  Semester - V  Remedial Examination June – 2011 

 

Subject code: 350505 

Subject Name: Fundamental of Chemical Engg. Reactions & Thermodynamics 

Date: 27 /06 /2011                     Time:  02.30 pm – 05.00 pm 

                                                        Total Marks: 70 

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. 07 

 (b) Define Thermodynamics and discuss its scope and limitations. 07 

Q.2    

 (a) Explain construction, working and applications of Continuous Flow 

Stirred Tank Reactor. 

07 

 (b) A certain reaction has a rate given by –rA = 0.005 CA
2
, mol / cm

3
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? 

07 

  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. 

07 

Q.3    

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

reactor. 

07 

 (b) Discuss important points for reactor selection. 07 

  OR  

Q.3 (a) Derive the performance equation for steady state mixed flow reactor. 07 

 (b) Explain : Slurry Reactor 07 

    

Q.4    

 (a) Explain first law of thermodynamics with the help of Joule’s 

experiment. 

07 

 (b) Explain in brief   (1) System     (2) Heat Capacity 07 

  OR  

Q. 4 (a) Explain temperature scale with zeroth law of thermodynamics. 07 

 (b) Explain in brief   (1) Phase Rule   (2) Reversible Process 07 

    

Q.5    

 (a) Derive the equation of state PVϒ = Constant for Isentropic Process.  07 

 (b) A gas is enclosed in a closed vessel of volume 0.4 m
3
 has absolute 

pressure 3 bar & temperature 40 
o
C. If it is compressed up to 6 bar & its 

Cv = 0.72 kJ/kg K & R = 0.29 kJ/kg K, then find its mass & change in 

internal energy. 

07 

  OR  

Q.5 (a) Derive the equation of work done W = mRT1 ln(P1 / P2) for Isothermal 

Process. 

07 

 (b) Discuss importance and application of Entropy in thermodynamics. 07 
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Q.1 (a) L¡qdLg qfA¡Li“ f¡V “¡ Akf Lfsp ”qfbmp¡ kdÄphp¡. 07 

 (b) ‘dp¢Xpe“¡duL “u ìepMep gMp¡ A“¡ s¡“p õLp¡” A“¡ dep®vpAp¡ gMp¡. 07 

Q.2    

 (a) L“Vu“yek ã¹gp¡ õVf V¢L qfA¡LVf “y b»’pfZ, Lpe®”Ý’su A“ D”ep¡Nusp kdÄphp¡. 07 

 (b) A¡L qfA¡Li““p¡ f¡V  –rA = 0.005 CA
2
, dp¡g / ’“k¡du du“uV R¡. Äp¡ kpÖsp» “¡ dp¡g / 

guVf A“¡ kde “¡ LgpL dp» g¡hpdp» Aph¡ sp¡ f¡V AQmp»L “y dyëe A“¡ ey“uV iy» ‘i¡ ? 
07 

  A‘hpA‘hpA‘hpA‘hp     

 (b) A¡L bpCdp¡g¡L¹eygf qfA¡Li“ “p¡ f¡V 500 K  A¡ 400 K   Lfsp 10 NZp¡ h’pf¡ R¡. sp¡ 
Apfl¡q“ek gp¢ ”f‘u  A¡LqVh¡i“ C“Æ» ip¡’p¡. 

07 

Q.3    

 (a) b¡Q qfA¡LVf dpV¡ ”°‘d A“¡ qÖsue Ap¡Xf Lpe“¡VuL “y kyÓ spfhp¡. 07 

 (b) qfA¡LVf ”k»vNu dpV¡ “p dyØp gMp¡. 07 

  A‘hpA‘hpA‘hpA‘hp     

Q.3 (a) õV¡Xu õV¡V qdL¹kX ã¹gp¡ dpV¡ ”fap¡d®Þi kyÓ spfhp¡. 07 

 (b) kdÄphp¡: õgfu qfA¡LVf 07 

    

Q.4    

 (a) Äyg“p ”°ep¡N ”f‘u ‘dp¡®Xpe“¡duL “p¡ ”°‘d gp¢ kdÄphp¡. 07 

 (b) Vy»L dp» kdÄphp¡  (1) qkõVd     (2) qlV L¡”¡qkqV 07 

  A‘hpA‘hpA‘hpA‘hp     

Q. 4 (a) ‘dp¡®Xpe“¡duL qÄfp¡ gp¡ hX¡ sp”dp“ õL¡g kdÄphp¡. 07 

 (b) Vy»L dp» kdÄphp  (1) a¡ek †g   (2) qfhfqibg ”°p¡k¡k 07 

    

Q.5    

 (a) ApCk¡“Óp¡”uL ”°p¡k¡k dpV¡ PVϒ = AQm kyÓ spfhp¡. 07 

 (b) A¡L hpey “y Lv 0.4 ’“duVf, A¡åkp¡ëeyV vbpZ 3 bpf A“¡ sp”dp“40 k¡ R¡. Äp¡ A¡“¡ 6 bpf 
ky’u vbphhpdp» Aph¡ A“¡   Cv = 0.72 qLÄyg / qLN°p L¡. A“¡  R = 0.29 qLÄyg / qLN°p L¡.  
lp¡e sp¡ s¡“p¡ ÄÕ‘p¡ A“¡ Ap»sqfL DÄp® “p¡ saphs ip¡’p¡. 

07 

  A‘hpA‘hpA‘hpA‘hp     

Q.5 (a) Apekp¡‘¡d®g ”°p¡k¡k dpV¡“y» Lpe®“y» kyÓ  W = mRT1 ln(P1 / P2)  spfhp¡. 07 

 (b) A¢V²p¡”u “u  ‘dp¡®Xpe“¡duL dp» D”ep¡Nusp A“¡ dlÐh kdÄphp¡. 07 
 


