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CHEMICAL REACTION ENGINEERING

PART-1

fraifta v Y der )
Time allowed : 2 Hour]

[ifrmam 3 : 30
[Maximum Marks : 30

FT: () WHT AT gAF Tl dEFE )

Note : All Questions are compulsory and each question is of 1 mark.
(i) 5 s A s 817 # Reddy & siiet srqar &t a1
Only English version is valid in case of difference in both the languages.

TRt afukear ® mafed $@ T The factors affecting rate of a
HRH € chemical reaction are
(@) dHE gg gemperature
(b) <= ressure
(c) RIS = qrgar (¢) Concentration of reactants
(d) 3wt wdt (d) All of the above
9% vt afafen s e wg o Bt The chemical reaction which takes
T, 9% FEtat & place in one stagc. only is called
(a) U AtufEm (a) Single reaction
(b) g fafE (®) Il\{dultlpl'g eraCtIOI.l
(c) Ichuvig sifafrar 23 h:"ers‘.bi reaction
tion

(d) sgeHwoia sfifear ) lITeversible reac

TaEfE sffwar . The chemical reaction which
;‘iﬁ ¥ % Fee ¥ e 8 feem pra:ieds in one direction only is

; A ca

(a) SR (a) Single reaction
S ey et (b) Multiple reaction
(©) (¢) Reversible reaction
() sryowmvity s (d) Irreversible reaction

P.T.O.
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4.

e Tartte sifufra e fog sgan
o e H T QA gl €, 98 FeeTwi
&

(a) SoBAYI ShfHA

(b) SRR STibEaT

(c) v stafwar

(d) uRfNE SRR

a7 aEts  anhen ed i
SfPRE Td T T @ RN ¥ g
¥, % weei €

(@) T Srishan

(b) Fommitit sfifsean

(c) vRfnwr sfafsear

(d) ImRfTE atiiwar

aEts offem e R
aﬁﬁwqamﬁﬁ:rﬁﬁmmﬁ
2 € 9% FeAr &

(a) i sfafsear

(b) fowmith afufsean
(c) wRfarE sfuiwar
(d) IR e

a8 <gAaH It A SRR B IS A
afrafqa F ¥ T arevas o §, 9
FHEE &

(2) WiraUT St

(b) et it

(c) Teufes o=t

(d) ST H Y HE TR

= Pradie # oo ® el =
TR S &

(a) oeiEw g g

(b) I fagra s

(c) shuvT Fae T &R

(d) IRFT T F T

2023

The chemical reaction for which

order and molecularity are same is
called

(a) Reversible reaction
(b) Irreversible reaction
(c) Elementary reaction
(d) Non elementary reaction

The chemical reaction in which all
the reactants and products are in the
same phase is called

(a) Homogeneous reaction
(b) Heterogeneous reaction
(c) Elementary reaction

(d) Non-elementary reaction

The chemical reaction in which all
the reactants and products are in
different phases is called

(a) Homogeneous reaction
(b) Heterogeneous reaction
(c) Elementary reaction

(d) Non-elementary reaction

The minimum energy required to
convert reactants into products is
called

(a) Activation energy
(b) Kinetic energy

(c) Potential energy
(d) None of the above

Temperature dependency of rate
constant can be explained by

(a) Arrhenius theory

(b) Collision theory

(c) Transition state theory
(d) All of the above
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9.

10.

11.

12.

13.

14.

Tt waEfiE afafear e oo <
Pt @ TR (@@ B ¥ 9
FEA &

(a) YA ®ifE e

(b) v FHife I

(c) Feciia wife Affwan

(d) T Hife sfafen

) off foer s v Juaee @ W
gl @t farveaor fpar swn &

(a) T A g

(b) 3TEHe TIF ST

(c) IR Tl % g

(@) T H | HE T

& A9 Juaet as JEa I0g & Y
wfafaa 2ian Ed €, 9% el &

(a) TR et 49 duax

(b) e srEatT ¥9 duwy

(c) ®hegam fed 3% Juwx

(d) o wA QU

T a9 Quaey e FaT 99E & WY
for T €, 9% Fee §

() Ter sl a doa

(b) fER sFates 99 duwx

(c) Hieygsm fed &w fuwx

(d) = v JuaT

fipddt ot Gaq duger d WY R O
o an d gy e g
uzﬁxafmrw%:

(a) QY=g a

(b) mm=ﬁ}$
(c) WHIMF=2xWFa

1
(@ @HW=W

Y gIg T
(a) THTT

(b) = ufe HRT
(c) wiet Ui HeHUS
(d) et ufa dwvs

10.

11.

12.

13.

14.

2023

The chemical reaction for which unit
of rate constant is (time)~! is called
(a) Zero order reaction

(b) First order reaction

(¢) Second order reaction

(d) Third order reaction

The data obtained from constant
volume batch reactor are analysed by
(a) Integral method

(b) Differential method

(¢) All of the above

(d) None of the above

The batch reactor whose volume
changes with time is called

(a) Constant volume batch reactor
(b) Variable volume batch reactor
(¢) Continuous stirred tank reactor
(d) Plug flow reactor

The batch reactor whose volume
remains constant with time is called

~ (a) Constant volume batch reactor

(b) Variable volume batch reactor
(c) Continuous stirred tank reactor
(d) Plug flow reactor

The relation between space time and
space velocity in a continuous reactor
is represented by
(a) Space time = space velocity

1
(b)  Space time = space velocity
(c) Space time =2 x space velocity

1

(space velocity)?

(d) Spacetime=

The unit of space time is
(a) Second
(b) Moles per litre
(¢) Moles per second
(d) Litre per second
P.T.O.
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15.

16.

17.

18.

19.

20.

WY AT R IR T
(@) (FHve)!
(b) et ufe e
() T wia §F0T
(d) e uia AFv

VY TAGE B 1T FEEARN &
(a) Eo%

(b) Faw

¢ Coh

(d) IR T Y FIE T

TR TAYE 61 T FHEART &
(a Ea%

(b) Fa®

c) CTF

(d) W T FE &

et orte sftfem d <t TEaie
it e

(a) TAW

(b) TEW

(c) ATHIH F THA W

(d) SRR

% Tt afufea faad aifufear &t
w afreREl # At @ el Ad
A &, FETH &

af fpet Tarafre sfufer | Fifen €
AT aE R Y

1
(@) ) (sifrrer = WAy
(b) @) (AfTERSE ®t want !
() @ @y (RS A T
(d) I A | HiE T

“)

15.

16.

17.

18.

19.

20.

2023

The unit of space velocity is
(a) (Second)™!

(b) Moles per litre

(c¢) Moles per second

(d) Litre per second

The response of step input is called
(a) E curve

(b) Fcurve

(¢) Cecurve

(d) None of the above

The response of pulse input is called
(a) Ecurve

(b) Fcurve

{(c) Ccurve

(d) None of the above

The rate constant in a chemical
reaction depends upon

(a) Temperature

(b) Pressure

(¢) Concentration of reactants

(d) All of the above

The chemical reaction in which rate
of reaction does not depend on the
concentration of reactants is called

(a) Zero order reaction

(b) First order reaction

(¢) Second order reaction

(d) Third order reaction

If n is the order of chemical reaction
then unit of rate constant is
1

@ (time) (concentration of reactant)” !

(b) (time)!  (concentration of
reactant)? !

(¢) (time)*!  (concentration  of

reactant)
(d) None of the above
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21.

22.

23.

24,

25.

I_RE # ufefa o fedt W vaafe
Ffufsear w1 reen Hadis

(a) A& !

(b) TeAE |

(c) e T E |

(d) e ¥ STeT TR ? |

et o v wife sfufen & foo @
B W GAH WS dHed a9 9HE
FoolT ¥ fou e vl AuwT 3R

T Tl AU F AT & I B
HIF i &

(@ <I1 b) O

() =1 @ >1

smtrm wiwmr § agle Rt S
TS Tl &
(a) < Tvaais & T

(@ FEME

(b) wEE

(c) Fvnfad war s
(@ ST T Y HE TRl

et v @ FropoR T W[ W

iw ey fefgepm & W k&

Siniks

(a) TRt b S wiwe S
F O Wd A & [T

(b) ETEt sffear @ frafafy s
A & fa |

(c) uH ¥ AH-GE wR F B R H
T T B & T |

(d) STFH Y FE T

21.

22.

23.

24.

25.

2023

Due to presence of a catalyst the
equilibrium constant of a chemical
reaction

(a) Increases

(b) Decreases

(¢) Remains unaffected

(d) Either decrease or increases

The ratio of volume of mixed flow
reactor to the volume of plug flow
reactor (for identical feed rate, feed
composition and conversion) for zero
order reaction is

(@ <1 ® 0
© =1 @ >1

The unit of frequency factor in

Arrhenius equation is

(a) same as that of rate constant

(b) same as that of activation
energy

(c) dimensionless

(d) none of the above

With increase in initial concentration
of reactants the fractional conversion
of a first order reaction in a given
time.

(a) increases

(b) decreases

(c) remains constant
(d) none of the above

The residence time distribution of a
fluid leaving a vessel is used to
known the

(a) activation energies of a reaction
(b) reaction mechanism

(c) extent of non-ideal flow in the

vessel

(d) none of the above

P.T.O.
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26.

27.

28,

29.

30.

¥ N vt afufe st Sg g

o aifufea @t e

(a) el SIE |

(b) HH Ect S &

(c) THATEE |

(d) hfem & TR & ER Tgdt
eI g ¥ |

us i sy o frRe o Juwy
H yav s I ¢ e emaed 3
T & qu A/HS & 9EE B R 1
et ufq Qave Tl A € | 38 W W
Y H °E &

(a) 1¥HTE (b) 39
(© %ﬁm @ 3293

aft fedt arafe aifufea & sifvers
W WA I I a1 97 W Al
T IR AT 98 S & an afiERE S
[ i TAT 91 37 W st @ w
T w9 S €, o 3§ siffea % fow
arfufsear %1 Bife & W= @M :

® [
d) =/

(@ ™
() @

et Tt afatea 4 e =t
AT ] AT 91 3 W AR #
IS T 9 S &, ot qarates sfafear
Y FfE 1 T=F AW

(@ I3
(©

b))
(@ &

et Turfir st o sfiers =t
Rl O S 3 W RS
FfFT R R AJ I IAE 19

Trrate fufswan = Sife T @
(@ 3 (b) T
OR (d @

6

26.

27.

28.

29.

30.
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As the chemical reaction proceeds the

rate of chemical reaction

(a) Increases

(b) Decreases

(¢) Remains the same

(d) May increase or decrease
depending upon the type of
chemical reaction

A gaseous reactant is introduced in a
mixed flow rector of 3 litre volume at
the rate of 1 litre per second. The
value of space time is

(a) 1 second (b) 3 second

1
{c) gsecond (d) 32 second

In a chemical reaction the rate of a
chemical reaction increases by a
factor of 4 on doubling the
concentration of reactants and the rate
of a chemical reaction increases by a
factor of 9 on tripling the
concentration of reactant then the
order of chemical reaction is

(a) one (b) two
(c) three (d) four
In a chemical reaction if the

concentration of reactant is increased
two times then rate of chemical
reaction increases eight times. The
order of chemical reaction is

(a) zero (b) one
(c) two (d) three
In a chemical reaction if the

concentration of reactant is doubled
then rate of chemical reaction is also

doubled. The order of chemical
reaction will be

(a) zero (b) one

(c) two (d) three
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2016
CHEMICAL REACTION ENGINEERING
Fraifea wag : v =] [rfirpem 3 : 70

Time allowed : Three Hours] [Maximum Marks : 70

FE . () WePTH AFEr 3, oy o 4 gt wier & IO 3R
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) yeiE ge & @t ST F FEAR 0 G &6 T |
Solve all parts of a question consecutively together.
(i) W% 5 @ 74 95§ AR BT |
Start each question on a fresh page.
(iv) 2t arrai F o gl @t ety 7 st saR @ A=A &

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

1. frer vl & S aifd

Answer the following :

@) T Fuget % forw uror et ) aferfa St |
Define holding time for continuous reactor.

(i) ¥ S sreenvi sfufier % seRee AR |
Give examples for zero order irreversible reaction.

(iii) @ffea 1 i fefag |
Write classification of reaction.

(iv) sl P gum AT = g & 2
What is overall order of reaction ?

(v) Gl T SR AR S SRR AT |

Give examples of third order irreversible reaction. (2%5)

2. fr w femfrt fofie
Write short notes on the following :
() Fufe % anfvasmar T Sl

Molecularity and order of reaction.
¢ P.T.O.
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(ii) fomit Afafead
Hetrogenous reactions
(i) = FeRE
Rate constant 4x3)

3. T % oo T W
Derive expression for the following :
() T HE SSHEIT THa HO[H Afhar
Trreversible unimolecular type first order reaction.
(i) o P Iopvi ke

First order reversible reaction. (6+6)

4, I L B
Differentiate between the followings :
() Sepnvi 3R SRR affear
Reversible and Irreversible reaction.
(i) vl ue TR St

Elementary and non-elementary reaction. (6+6)

5. it %t Rrvere gEEer fafy v Sife B sfufrar & Rivewor S TerHd ¥ VRIS |
Explain the integral method of data with the help of analysis first (I) order reaction. (12)

6. wpwwin e & BT oW A LR —2hs @ fe W f
CRygy (K,}KZ/KZ X,

Cas K,
, . K, K
For Irreversible reaction in series if A - R > S, then prove that
C K /K, ~K
g‘“ax = (f‘} ' (12)
As 2

7. frenorEE TER % NGl B g s T B |

Find rate expression for tri-molecular types thirds order reactions. (12)

8. (i) 3 frowey ot wm vl ey & g &t |
Compare batch reactor with plug flow reactors.
(i) fRRT F I — 1A = 0.005 CA2 Ferad firie &, afk wrsar Ht dierelist 3K §m
= qu § weiore O &, A 9% Ferids 1 7 9 I A B4 |
A certain reaction has a rate given by — rA = 0.005 CA? mol/cm? minute. If the

concentration is to be expressed in mole/litre and time in hour, what would be the
value and unit of rate constant ? (6+6)



