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{rsgFffi qF{hqr si c'ilkd q,{i srd
sr-rfi t
(a) ilFrrll;t
(b) Ettt

(c) qfr+rrdt +t sr<n
(d) sqriffi tr+

ra rsrqf+o 3rFrtrqr d qs q-q ii d*
fi, a56en*t
(a) qffi srnlfuqr
(b) {Strs q0rfrqr
(c) rmquftq qfi{B.qr
(d) .3rTfficufrc a$rfffir

q6 rrgeqfoq' qFrt*,qr sil qs'* tpn ii
+frt,666er&t
(a) g+.d slfiqfrqr

O) Tgffirsfthqr
(c) sffiqutq qfufscr
(d) sr{o,,cufrc aftttrr

Roll No. :

ENGINEERING

luftroem silr: 3o

[Maximum Marks : 30

The factors affecting rate of a
chemical reaction are
(a) Ternperahre
(b) Pressure
(c) Concentration of reactants
(d) All of the above

The chemical reaction which takes
place in one stage only is calld
(a) Single rcaction
(b) Multiple reaction
(c) Reversiblereaction
(d) [reversiblereaction

The che,lnical reaction which
proceeds in one direction only is
called
(a) Single reaction
(b) Multiple reaction
(c) Reversiblereaction
(d) [rreversiblereaction
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REACTION

Hftaxqc,Yzdal
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Note:
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efrsw drW*Visairynw I ei+-wt r

All Questiotls are compulsory and each question is of 1 mark.

si?) srm.rri C emraH dt Md +,#rtqt agr a?qrq * I
only English version is valid in case of difference in both the languages.
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earrumflTo, slfrfusr fus$fuq 3luI+.ilr

aqT 618 st qH qcn *f,r t, qa maeffi

6
(a) strqutq siFltfiqr

(b) 3rfdruta srFlt*.ql

(c) qRfuffi sIFIftrr

(d) ercRfrT+' irfi{fuqr

Er6 TrflqFrr oIEIfuqr fut {'fr
sfirsrt-*. Ei sqm \'+. fi flcrpr it Etd'

t qroror* t
(a) €qtlt 3lnlfuqr

(b) flqqqhfr o{fi{fcicr

(c) ffirfiel0lfuqT
(d) qqntrr+-qFrtfrr

{6 {I{qFr"E sIF{fuqT fiils{ q{fr

lnfiffirroqti ssmFrq-firq YIqHItri it
66 q5ororfrt
(a) {qirfr 3lfinfffiqr

O) tstrqirft srF{t*,,qr

(c) snfuT+.3lfi{f#qr

(d) stsnhrfr qfttx,,cr

T6 qildc u,qi qi €Efirsndt +i rorq ii
qfiHfitd q.{+ + fuq sfls$fi tt& t, qt
o-ffi*t
(a) Hf#ctr uut

O) 'rfrq s-qt

(c) nPIfus g.qi

(d) Bqnffi ii t Ett T6t

Er fT{dis' +t nrqqm qt fufrar *}
+ffiEIFII erort
(a) qlift{sfis-cr<rra
(b) rwt firqr< gru

(c) {fficur o{crst firara rru
(d) Brtffq'ft*.il{r

2023

The chernical reaction for which

order and molecularitY are same is

called

(a) Reversiblereaction

(b) Irreversiblereaction

(c) Elonentaryreaction

(d) Non elementary reaction

The chemical reaction in which all

the reactants and products are in the

same phase is called

(a) Homogeneousreaction

(b) Heterogeneousreaction

(c) ElementarYreaction

(d) Non-elementaryreaction

The chernical reaction in which

the reactants and Products are

different phases is called

(a) Homogeneousreaction

(b) Heterogeneousreaction

(c) ElementarYreaction

(d) Non-elernentarYreaction

The minimum ffiergy required

convert reactants into Products

called

(a) Activation enerry

(b) Kinetic energy

(c) Potential energy

(d) None of the above

8. TernPerature dePendencY of rate

constant can be exPlained bY

(a) Arrhenius theory

O) Collision theory

(c) Transition state theory

(d) All of the above
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9. {6 {rsrqf{s srfrfr;qr ffi fuq {{
trrdifi +t E6Ei Grrrq)-r ttr t rr
+.rdre t
(a) Y5< ff elfiqfmul
(b) vEc sife 3lfi{fsqr
(c) ffiq +1fu 3flF{f*'qr

(d) trdi'c 6rfu 3lkfffiqr

ffi rfr fts{ snrdfirq^ ae {qrtr t vrq
sffimrffiqurt+qrqmt
(a) {mr+-f,{ ilfthrrr
O) 3f,drs-m{ mfr*'enr
(c) swtEil q$ +'ERr
(d) ssnqilift+ItTfi
qr*q tq€{ k{r+.r sIFtiFt qrq *-qrs
qftlqftHdatrtmt, +rwarart
(a) IFrt srrdtrfi+q t\'€{
(b) €qfurr irr+dt{fi+q t\'€{
(c) qf,Ttsmfirst+.tq€{
(d) q'rdtge{
T6 +{ tqdg{ fusfir etr{rtrT qrrq *' uq
ferqrtnr |, q56onr t
(a) frerr on€rdFr*.qq {q€{
(b) qfurr €flTdFffiAqfu€{
(c) ofirqq{6=gtotq€t
(d) qrrdtq'€{

ffi -fr Hail tq€r ii dq +FFI rFTI

Ss *'r i[ qq*r flTq {fu{q il{r
refrrdfs.qtqmrt:
(a) +*q{{c=Ssfrr
(b) +tsqqq:#
(c) tts$qq= 2 ;1fu{r1

(d) Ssqqq:6l-a,ry

gs qqq +t {srtt
(a) ++,rg
(b) +€qfr+ct
(c) +f,cftt$rs
(d) *c{cfr A-srs
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The chemical reaction for which unit
of rate constant is (timefl is called

(a) Zero order reaction
(b) First order reaction
(c) Second order reaction
(d) Third order reaction

The data obtained from constant
volume batch reactor are analysd by
(a) Integral method
(b) Differe,ntialmethod
(c) All of the above

(d) None of the above

The batch reactor whose volume
changes with time is called
(a) Constant volume batch reactor

O) Variable volume batch reactor

(c) Continuous stirred tank reactor

(d) Plug flow reactor

The batch reactor whose volume
rernains constant with time is called

(a) Constant volume batch reactor

O) Variable volrune batch reactor

(c) Continuous stined 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

(b) Spacetime:;;;{i;;*
(c) Space time:2 x sPace velocitY

1

(d) Space time:
(space velocity)2

The unit of space time is
(a) Second

O) Moles per litre
(c) Moles per second

(d) Litre per second
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t{ +r 6l E+,rit
(a) (fu)-'
O) qt'n cfr *.{
(c) fucfu+{€
(d) *eqfrtffiu-s

€q r<Tcm.r tsiiq o.rfl-dr t
(a) E qfi'
(b) F qn
(c) C Tfi-
(d) rsn--m { t +tt ftT

qf,T {cgeirrtsiiq wfflilrt
(a) E {fi-
(b) F qm-

(c) C {tr-
(d) Bc{1ffi{t6t*'cT

ffi rrqrqfu oln{fucr { q{ firqdi*,,

fl+iro.ccn t
(a) tilq qt
(b) EFTIR

(c) qFffirr+t +t ur{dr c{
(d) Br{tffu't.R
q6'sssfim s{ftfu.cr firsri qnqfrqt *
Et srfi+rrqit +t sr<ar qt tnfu rfi
*,rfrt o-{mr*t
(a) t1qdE erFrP*,.qr

(b) serq 6ifu €qFtlffir

(c) frfrq dfu olfictfcr
(d) Tfrc +iF. qF{fuqr

qfr ffi {rgrqk+, srFrtfir *t +itr n t
o1 q{ Fr+di+.+1 {srt t

I(a)@
(b) (ur[c)-t 1afir*r*o+tspq69n- I

(c) Cgtrc)-' laFr+no+tqffin)
(d) Bq+n it t +*Tfi

2023

The unit of space velocitY is

(a) (Srcond)-r
(b) Moles per litre
(c) Moles per second

(d) Litre per second

The response of step input is called

(a) E curve
(b) F curve
(c) C curve
(d) None of the above

The response of pulse input is called

(a) E curve
(b) F curve
(c) C curve
(d) None of the above

The rate constant in a chernical
reaction depands upon

(a) Temperature
(b) Pressure

(c) 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) 7,ero order reaction
(b) First order reaction

(c) Secondorderreaction
(d) Third order reaction

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

(a) @h;r*.rr,,tF
(time)-l (conce,ntration of
reactant)n - I

(time)*l (concentration of
reactil$
None of the above

(4)
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Zr. i;d{o, s1 Bqfuxfr d ffi S rrqrqfuo
lrfuf#qr Efi rfiqFrert fTqdi-fi

(a) qO-art r

(b) qan t r

(c) 3lqtrkd rrcr t r

(d) cetr t emrqr qddr t t

zz. ffi -t vg< +}fu sIFIfuqr *. laq sqn
sts E{, qqn +ts riqzn aqr qqm

m.qdq + fuq lT€ qa futr *{
qrr d tqg{ * effitr{ t wgvro em

qrq ddr t
(a) <1 (b) 0
(c) :1 (d) > I

23. aTrtf{€rg {++.{ur d qr{tr *ffi +t
E6r$Et-frt
(a) qrflffidi+.$sqn
(b) qfu.coTsqf +sffi
(c) ffi{
(d) Brnffiiitot+Tfi

24. ffi 'ft qqq EIE slFlt*.cr it qk
qfi{6rc*.6t nnhr+. €rqil {dr{ q+ t
ni ffi ftk{d ucc il *HIffi q'q${
ifir qR

(a) rmr t
(b) qmrt
(c) -rqqfdd rtar t
(d) sr{tnif++tt#f

2s. ffi -t qr* t trqftr+ erd cqs 6r
tfrt+ zrru fuffin +r *fur t*qt
qrmt
(a) {rsnfiffi €rfi{fuqr frt {trc'r svi

ificHa566|$ftq r

(b) {rfiqFrr alFlt*.qr +t trqffit ara
ori*frq r

(c) qr* d'm-errrt d t +t *m mt
rrFrf,kr+,qi*fuq t

(d) Bq+n{t+t€ftT

2023

Due to presence of a catalYst the

equilibrium constant of a chernical
reaction
(a) lncreases
(b) Decreases
(c) Rernainsunaffected
(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

(a) <1 (b) 0

(c) -l (d) >1

The unit of frequencY factor in
Arrhenius equation is
(a) sarne i$ that of rate constant

O) same as that of activation
energy

(c) dimensionless
(d) none of the above

With increase in initial concenEation
of reactants the frac'tional conversion
of a first order reaction in a giveir

time.
(a) increases

O) decreases

(c) remains constant

(d) noneoftheabove

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

(s)
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26. At dC {rsrqf{-6 qFlf*qr sTI,i {cfr t
{rsrqf{-6 BfiItm.qr +tE{
(a)

(b)

(c)

(d)

qo*cn*t 
r

oc+&qfrt t

sqnffi| 1

s{FrhqT * r*n t a-gn rre
ererer Ez+ t r

27. \rfirt*q erFmrro+t trffiq?i ftr€{
d ri{r 6{riII Gnfl t kssr qrqffr 3

+c{ t HqT srfiffirrqr * qqr6 +t <t t

Efi-c{ nfr +6-s{qt crr$ t r +ti qt *s
rrlfq6r qntrqt
(a) 1 tors

(c) it"-.
O) 3 tso-s

(d) 32 taros

29.

zB. sk ffi {r$qfir6 srFrPrqr { srFffirr+,,

of qrmr * .Jqr Tdr ti qr qftrfmsr d
({ qR T{r {6 iilre t Eqr qfiffirro +1
qrtrr at+ ,Jcr {6r ++ qr qf{fucr 6t ({
*.Fr {6qr+ t, d ss sfttficr +fdq
sftlscr +t +ifr+r qn iln
(a) r'+'
(c) dq

ffi {rffqP{+, sTF{tx,cr { qFrsrrq, d
rn<il d W T6r ti q{ qfi{fucr ft1<r
errd5{r 16 "ild t d qrqmk+,, qfitiFqr

+t dfuqr qr+ trn
(a) YIq
(c) d

ffi {rqrfiu €rftfffir { qfirorr*. +t
{nqdT d '1ar d6r t+ q1 qffi66'
srfitfuqr + <r "t 

qi T{r {6 qr$ t r w
T{rqflT+' qFrfuqr +t+ifzqrrrn drn
(a) q[q 0) qs'

(c) d (d) ft

o)d
(d) sR

O) \rs'
(d) +t

30.

(6) 2A23

26. As the chernical reaction proceeds the
rate of chemical reaction
(a) Increases

O) Decreases

(c) Remains the same
(d) May increase or decrease

depending upon the type of
chemical reaction

27- A gaseous reactant is inhoduced in a
mixed flow rector of 3 litre volume at

the rate of I litre per second. The
value of space time is
(a) I second &) 3 second

(c) |r."or,a

28. In a chernical reaction the rate of a

chemical reaction increases by a

factor of 4 on doubling the
concentration of reactants and the rate
of a chernical reaction increases by a
factor of I on tripling the
concentration of reactant then the
order of cheinical reaction is
(a)
(c)

(a) zero

(c) two

(d) 32 second

(b) two
(d) four

(b) one

(d) three

(b) one

(d) three

one
three

29. In a cheurical reaction if the
concentration of reactant is increased
two times then rate of chernical
reaction increases eight times. The
order of chernical reaction is

30. In a chernical reaction if the
concentration of reactant is doubled
then rate of chernical reaction is also
doubled. The order of chemical
reaction will be

(a) zero

(c) two
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REACTION

qlz t

Note :
(i) wrrsFr nffid; ?)qC tffi qfiil#ffirc?Fild r

Question No. 1 is compulsory, answer any live questions from the remaining'

(ii) ndqcfl#Pq? lrl'if $liweflrYzrsvlaadfqq t

Solve all parts of a question consecutively together'

(iii) cdtsfr mi 74 ?sCrnnr +ffaq t

Start each question on a fresh page'

(iv) siqirrqr."iCerf,{6i+ 6?ffit aiirfi aprcaTtrut t

onty English version is valid in case of difference in both the languages-

frtqc{ii*'rrr{H,
Answer the following :

(0 vad fiqr€{+ftq qwq 6,fr 6i qfu{fud dfqi r

Define holding time for continuous reactor'

(ii) v5< elr€r qTffiunq qFlix.qr *'sqr6{ur{kA t

Give examples for zero order irreversible reaction'

(iii) 3Tf{isqr +,r errt+wl fufeq t

Write classification of reaction'

(iv) olF{t*-cr +1q.rq sf-g{ Hr d-fr t t
What is overall order of reaction ?

(v) Afdq sfr-e{ 3r{ffifrq qfttffir ffi s<r6{ur ffi t

Give examples of third order irreversible reaction'

kqwffiffiq'
Write short notes on the following :

(i) qftfuqT uX qfiryoat E 6ifr
Molecularity and order of reaction'

(7)

1.

P.T.O.

023



(8)

(ii) fuvrirftqFffi
Hehogenous reactions

(iii) <tfuKi+.
Rate constant (af)

3. frE{ +aiq+.nra +i :

Derive expression for the following :

(i) qqq qilE q-{6cdq \rdn-d sruJ+.'afiIf*,,qr

Irreversible unimolecular type first order reaction'

(ii) serq EiEsffiqufrq 3{ftfuqr

First order reversible reaction. (6+6)

4. slqqsqdkd:
Differentiate between the followings :

(i) Etrqutq 31t{ et-Fqufrq stflfffiqr

Reversible and [rreversible reaction.

(ii) q-ifrH qei;Tla-\r$iufr sIFIfuqr

Elernentary and non-elernentary reaction.

5. sfrqdt *t 6g6qoqq-wr frFr 6t qsrq 6iE +t qF{fuqr +ffiqq +t vsrqar t +rcsr{q t

Explain the integral method of data with the help of analysis first ([) order reaction. (12)

6. ff{diluftq qFrt*.cr + tdq qfr A *' ,* & ,s, d k-d st lq,

CRo** (K,\xrrq-r,
% :t"J

For lrreversible reaction in series if A 5 R & , S, then prove that

cn**:r!)ry,q-*,
cAs[Kzltt(12)

7. fufiur*c rsr+dst +Jbq,r trfuni+.arc ot r

Find rate expression for tri-moleculaf q/pes thids order reactions. (J2')

8. (0 fu ft(t€{ efr( qt qd ft\r{E{ +1gtm a'i t

Compare batch reactor with plug flow reactors-

(iD slF{bqr of Er - rA : 0.005 CA2 *mrC+3 tT€ t, qfr qmilr 6i tmrfrc{ 3fu sqq
si sulit rqfim o.rn t 6 qr funiq,'.st qH e Ysr{ ila 6$ r

A certain reaction has a rate given by - rA : 0.005 CA2 moVcm3 minute. If the

concentration is to be expressed in moleAitre and time in hour, what would be the

value and unit of rate constant ? (6+6)

(cr-6)


