Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer FIVE full questions, choosing one full que‘sfiwl\rji‘:i\sz‘om each module.

TN, Module-1

Define the following with example:
(i) Order and molectarity.
(ii) Rate and mechamsm

(iii)  Elementary and Nons -elementary reaction. - (06 Marks)
Explain temperature dependency of rate expression given by collision theory. (06 Marks)
The pyrolysis of ethane proceeds Wl{h an acma;ed energy of about 75000 cal. How much
fast is the decomposition at 650°C than 4’r 500 (04 Marks)

OR“
Explain integral and differential method of dnalyzmg kinetic data. (06 Marks)

A recompression of dlmethylether waa >tudled i@ constant volume batch reactor at constant
temperature. The reaction is v

(CH;),0->CH, +CO+H,
The following data is obtained: -/

Time, sec | 0 | 210 | 717 ] 1195 | 3155

PmmHg | 312 | 408 | 4887562 | 779

Find the rate expressionf‘tj{}‘jepfresent this reaction. (10 Marks)
sy Module-2
Derive the performance equation for batch reactor. (06 Marks)

A homogeneous qmu phase reaction AR, —y, =KC?} takmg place Wlth 50% conversion
in mixed flow reactor. o
()  What will’ bé the conversion if this reactor will be replaced by 6 tnﬂeg as large all else

remain unchanged ¢
(i) What will be the conversion if original reactor is replaced by PFR all else remain
umhmged‘? 2, 0.(10 Marks)
OR

Snow that the performance of mixed flow reactor connected in series, as N—> o tbe “overall
“effect equivalent to plug flow reactor. - (10 Marks)
‘A Kkinetics of aqueous phase decomposition of ‘A’ is investigated in two mixed reactors in

series. The second having twice the volume of first reactor, at steady state with feed
concentration of 1 mol/lit, and mean residence time of 96 sec in first reactor, the
concentration of first reactor is 0.5 mole A/lit and in the second is 0.25 mole A/lit. Find the
kinetic equation to represent this reaction. (06 Marks)
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Module-3

""Expiam the experimental method to determine residence time distribution (stlmulus response

tec‘"lmque) and list out the properties of tracer. /42007 (06 Marks)
The cor\centratlon reading in the table represent continuous delta functlon mpu* to the closed
vessel whlch is used as chemical reactor. (0

(i) - 'Fabulate and plot E and F curve.

(i) "/ Calculate mean and variance. .S (10 Marks)
Data: A
t,min 0935010 15120]25[301]35
Cgm/lit |0 34515 |4 |2 |1 |0
2NN OR g
Explain the relation bctween E, F and C curve. N (06 Marks)

The data in the followm;:, tﬂbie are shown the result ofreacmr for liquid decomposition,
-7, =KC,,K=0.307 mm

t:min |0 5 15 120 25 30 35

G 0 3 5 N4 2 1 0

gm/lit e, g '
Find the material unconverted in real reactor and compare the conversion with ideal PFR
and CSTR. (10 Marks)

Module-4
What are enzymes? explain the clasclflcauon bdsed on nomenclature and application.
(06 Marks)
Derive Michaelis-Menten equat19n ta*’tmg wit 11 al\] assumptions. (10 Marks)
OR

Explain lineweaver-Burk p!ot ‘and Hanes- Wolf plot ofasumatmg Km and Vmax. (08 Marks)
Determine M-M parametm 7m and Km for,

Urea + Urease — rS "\3 »NH, +CO, + Enzyme |

< JH,0 D
The rate equation 15 glven as function of urea concentration. J (08 Marks)
Urea concentration Kmol/m 0.2 ]0.02]0.01]0.005]|0.002.
Rate, Kmol/m~sec 1.082 | 0.550.38]0.20 |[0.09°
/ Module-5 e
Derive Nonod growth kinetics with ideal reactor kinetics. et (08 Marks)
How do{ yolg classify microbial products? Explain. M ~ (08 Marks)
. OR {®)
W hat i 51mple and complex media? Explain in detail. (68 Marks)
W uhxneat sketch, explain principle and working of filter sterilization. . (08 Marks)
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