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Nov. 2022

CHEMICAL REACTION ENGINEERING
it wwa - 392 [ftrpad 31 : 60
Time allowed : 3 Hours| [Maximum Marks : 60
P () VH-EAATIFAG AT HE
Note : There are THREE sections in the paper A, B and C.

(i) QT T 5 GG 1 % W 10 5T % I QI | T 47 G b 8 T
&t 10 57T TEGHE TFRF T FE |

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) Qw8 ¥ 7 8 o 6 oA & IR Y | TeIF 97 3 3 18 @
7T 5 ST / 50 &Gl 7 IR FrT |
Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QFT @ F 6 T 4 G fbEl 4 vt & I AT | G Fv 8 I F 2 0
g7 15 &% / 150 911 4 I FT |
Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 1 50 words.

(v)  NF QFA F G} ¥ F) FHAR CF G & FIC |
Solve all the questions of a section consecutively together.

i) ﬁﬂwﬁﬁmﬁ##ﬁ:ﬁﬁmmﬁméf

Only English version is valid in case of difference in both the languages.

JWH -7
Section - A
L) e d e st f s e wd sfEafw 2 7
Ffafdd die 1 9T 3G & Wi
@) g wmad x 7 (®) 7d &1 AFH
T4 aTel 341G & Hie o 1 for sfirenres & Hiel
(©)  Zgw e x 99 @ Zd &1 A x G5
Which of the following is the correct expression for the rate of reaction ?
Mole unreacted Moles of product formed
(@ Vol. of fluid x Time (®) Volume of fluid
Moles of product formed Moles of reactant initially taken

- © Volume of fluid x Time (d) Volume of fluid x Time
-~ (10f 8) P.T.0.
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(i) weh Afufsran $i smorferan - &1 et T F S BT 2 |

(a) TfYeh =70 § @44 a1 ITE

(b) wrufies =1 § ¥y &4 aret ifws

(c) wefus g § HAfiens 3 Ias

(d) ifem aror 4 sAfiene 3t 3@

Molecularity of a reaction is equal to the total number of
(a) Products formed in the elementary step.

(b) Reactants taking part in elementary step.

(¢c) Reactants and products in the elementary step.

(d) Reactants and products in the final step.

(iii) gfpan Sl HsFE a2 ?

(iv)

(a) J/mol (b) k
(c) mol (d) molk

What is the unit of activation energy ?

(a) J/mol (b) k

(¢) mol (d) molk
wfufor i @ i gord 2

(a) mol L1871 (b) molLS!
(¢) molL'S (d molLS

The unit of rate of reaction is
(a) mol L'S! (b) molLS!

(¢) molL'S (d) molLS
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frferfiaa 1 & fira sl § sifufrn 1 o e o fers &1 % 2 7

(a) Y= 9 HAfulEm (b) et s &t sfufer

(c) wum hife & sfufran (d) fedawife $i sifufen

In which of the following reaction the rate of reaction is a function of rate
constant alone ?

(a) Zero order reaction (b)  Third order reaction

(¢) First order reaction (d) Second order reaction

(vi) GETHeR w9 § 4 froger % fore fese afieo 2

5, X

A
dX, dX,
(@ t=N,, T (b) t= J -
0 0
™ ax X
A A
=, | 2 B e | B
©) he Tav @ Tav
0 0
The design equation for Batch reactor in integral form is
Xa ix X,
- —A _ | —A
(@ t=N,, J‘ T (b) t= J -
0 0
XA XA
dX, . dX,
o, | -
©) Ao J Tpy @ Tav
0 0
(vii) &8 H5a Hl % = # ufrefeg o smar @ |

(a) 6T TS TG Bl THE B o (10 SIF T
(b) Ffuferan & & fore mavas w9

(c) IeTE F THIS A Bl IAEH HA & feTq AT 77
(d) WA H0 el $1g /ol A S FH H

Space time is defined as

(a) Time required to process unit volume of feed.

(b) Time required for the reaction to occur.

(¢) Time required to produce unit volume of product.

(d) Time to process the entire volume of feed entering.
P.T.O.
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(viii) ©rF 37 6 3T R — |
(a) sec (b) sec
(c) m’ (d m
The unit of space velocity is
(a) sec (b) sec™!
(¢) m’ @ m?
(ix) U fRr smaa faen & for, S g &1 smen PFR  ®mais
(a) @B (b) A
(c) waaH (d) o TE 1 Fehdl
For a constant volume system, the size of batch reactoris ____ PFR.
(a) Smaller than (b) Larger than
(c) Same as (d) Cannot be compared
(x) CSTR&fuweiimfimm 21
r X
@ BN
by t= i(—;:

() = CAo ("r,\)

(d)

(a) CA e

) ==
(© T=Cpoltn)

@d t= (1x10)
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Section - B

2. Iopavig 3 sgeknviig sl § s we hifsm |

Differentiate between the reversible and irreversible reaction. (3)

3. AR ? HHIST |

What is space velocity ? Explain. 3)

4. a9 froger qun @ et froger ° s fafa |

Write the difference between Batch reactor and plug flow reactor. 3)

5. srfufirar & et 1 ywifad & el H! &1 quiF Hifa |

Explain factors affecting rate of reaction. (3)

6. CSTR W dfew feoqoft fafigu |

Write short note on CSTR. (3)

7. st va snafie situafn & 9 Hifsw )|

Explain elementary and non-elementary reaction. (3)

8. v HI vd g ife sreRnvia sfufrn & seww e |

Give examples of zero order and third order irreversible reaction. 3)

9. umu e W Hiew feogft fafau |

Write short note on holding time. 3)

PT.0
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10.

11.

12.

13.

14.

Yoy -t
Section - C
eyt A= e % foqu &) 8 wrfen fag 1
XA Ca
dX, dc,
=Co ) T ) S
o CAo

For ideal batch reactor prove the given equation :

XA Ca
dx,, dc,
t=C,, j - s J- Ty (8)
© CAo

quHeA Td awed fafy g e favewe % avfa fifse | 2 fafti § qen of
Fifs |

Describe integral method and differential method of analyzing data. Also compare
both the methods. (8)

wo Hife Iehavira ifufwan & fore aarfera o see sgeaa Sifs |

Derive the integral rate expression for first order reversible reaction. (8)

worré sraee fufya vt fuaet & fou wig s &1 =49 sma $ifs |

Obtain expression for space time for steady state mixed flow reactor. (8)

FerrH fruger va wee vamafae froger @ quia Sifs |

Explain Adiabatic reactor and Photochemical Reactor. (8)
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15. u Hfuferan €1 @ - r, = 0.005 €2 wread i, 2 | afe s+ we/dfer st wmm

%1 Tve § wefdfa & 2, a9 @ fRie &1 9= 9 3 7 # |

A certain reaction has a rate given by — r, = 0.005 C,% mol/em® minute. If the

concentration is to be expressed in mole/lt and time in hour, what would be the value

and unit of rate constant ? (8)
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