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CHEMICAL PROCESS CALCI]LATIONS

ftqiftasqq : Yztm 1

Time ellowd:Yz llourl
tsrfuffiq si?r: 30

[Maximum Marks :30

qb' (,
Note:

sfryw qWtqis+tsw t eiqwt r

All Questiorus are compulsory and each question is of I mark.

EH'tlqrdtder+raii *7Fgzf,ait e#q? er{-ctrllqiqt r

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

(ii)

!

\--
1. Hqr+t

(a) Frcr

(b) qErfi,.

(c) (a) e (u) *it
(d) r+{ t6t$=r6t

+{t
(a) flqqr

O) rTr*fi-

(c) (a) a g) *i[
(d) E#f++$ftT

mrqkoffiqq Efli-dr t
(a) ittii 6r ufurd
(b) dfrrqii*lufr{rd
(c) (a) q (b) fi[
(d) r+{tqfiTfi

1. Length is a

(a) Dimension

O) Unit

(c) (a) & (b) both

(d) None of these

2. Metre is a

(a) Dimension

(b) Unit

(c) (a) & (b) both

(d) None of these

Chemical analysis shows

(a) o/o elernents

(b) % compounds

(c) (a) & (b) both

(d) None of these

3. J.

P.T.O.
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4. (6rqs.t
(a) e+rttqrm

O) r*rt nmq

(c) (a) e 0) +jt
(d) fli t +tt{fi

5. ensm t
(a) r*.r$ {q-ec

(b) wr{n*t
(c) (a) q (b) tii
(d) r+iitEHftT

G. {'t6{ c-<fttf, f+sr qr r+ar t
(a) rqEtI{ qid{rf,

(b) *f,qfderd

(c) (a) q (u) *ii
(d) r+if t+*ftT

7. qk k+r pn +tT d d re * 6q61f6q1
cnr t
(a) rdt[rH sfdfld

(b) frfd{rd
(c) (a) q O) +it
(d) Erfr t 6tt Tfi

8. iqsrq{$a

(a)

o)

(c) (a) e 0) ddt

(d) E{rf + +t*'rfi

3IUJ}IR

ffis{r€til{
s[u$R

ffirqqn

4.

2020

Combustion is a

(a) Unit operation

(b) Unit process

(c) (a) & O) both

(d) None of these

Distillation is a

(a) Unit operation

(b) Unit process

(c) (a) & (b) both

(d) None of these

Composition ean be exPressed hY

(a) mass percentage

O) mole percentage

(") (a) & (b) both

(d) None of these

If not specified comPosition of a

liquid taken

(a) mass percentage

O) mole percentage

(c) (a) & (b) both

(d) None of these

Density of gas

, \ Molecular weight(a,| Molal volume

d \ Molecular weight(D,l Molecular mass

(c) (a) & (b) both

(d) None of these

5.

6.

7.

8.

(2t



CH203
ls 9. tnqrffitqq+a

l-r (d) fid * +tTdT

tgot i[uIrTR
/\ ------>(4, qf{.5r oIT{R

trgqr swPTn
(D, TEqrff trT el1gr{R

ii$+r s{u$R
(c) ffisretrSm-
(d) Erilffiq$

10. F{qiffi qErqzr qe sTFfsqr Ei Fen--fr t

(a) frqr< 3tFr+,rr+.

(b) 3nftrfl 3tn{-dnrro

(c) (a) e &) Ait

I l. fuaor if €rfldt ++€ cP.Rkit 6r +r

(a) roo dnr t r

(b) r dnrt r

(c) (a) q 0) frit

(d) r+{t+tTfi

rz. kmfiiirqqn ei{if 6r+'r*drt

(a) 100

(b) I

(c) (a) s (b) +ii

(d) r+d t +tiftT

(3) 2020

9. Specific gravity of a gas

Molecular weight of the gas(a)@
Molecular weight dgq!-

(b) Molecular weight of Nitrogen

Molecular weight of the glrs
(c, Molecular weight of oxygen

(d) All of these

10. Decision making component at which

the reaction can Proceed

(a) limiting reactant

O) excess reactant

(c) (a) & (b) bottt

(d) None of these

11. Sum of mole Percentages of

components in a mixture

(a) 100

(b) 1

(c) (a) & (b) both

(d) None of these

12. Sum of mass fractions of components

in a solution

(a) 100

o)l
(c) (a) & (b) both

(d) None of these

P.T.O.
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13. qFrtrcr CrH* + oz+ co, + H2o st

riqk< +..{+ rR oz fi wqct*.rqfrrfr

trmtant

(a)

(b)

(c)

(d)

m3 /.. \2-{,t-qqr{6ss
(a) 2000

(b) 1o0o

(c) s00

(d) Eifrtqn$=rfi

- 40 "c t6r "FitqHt'

(a) -20"F

(b) -40 "F

(c) 32"F

(d) r+{ t stt=cT

16. srdT+kg atom k{srtrauFras kg t
(a) 4

(b)2

(c) I

(d) {+t + qt*Tfi

15.

13.

2020

After balancing the reaction CrHr +

Oz + CO, + HrO the stoichiometric

coefficient of O, is

(u) s

o)4
(c) 3

(d) 2

(a) 2000

(b) 1000

(c) 500

(d) None of these

15. Value of-40 "C in "F is

(a) -20 "F

(b) -40oF

(c) 32"F

(d) None of these

16. kg atom of carbon which weigh 48 kg

(a) 4

(b) 2

(c) I

(d) None of these

^^m3 . I
14. Value of 2; in ; is



18.

CH2O3

17. NarCO, *r u51P|

(a) tl6

(b) 126

(c) 106

(d) E{ri* siliTdT

4 kg atom Na ii ffiqrq t

(a) 82

(b) 72

(c) 92

(d) r+d t q+traT

19. 220kgmol i[ H ffiqrq e+{ t t

(a) 880

(b) 88oo

(c) 6600

(d) 3300

20. ;firrffdrt

fu&q qrqrcgrqio
(a)

(b)

-

Iel-eTfiEETEIl-{trT 3lf{kFt

fudq m rdTrrFT

ffi
(a) e G) qHf

r+C t etirfi

(c)

(d)

(s) 2020

Molecular weight of NarCO, is

(a) 116

o) t26

(c) i06

(d) None

r8. kg of Na which is specifi.ed as

4 kg atom

(a) 82

(b) 72

(c) e2

(d) None of these

How many kilogram of ethane are

there in 220kgmol ?

(a) 880

(b) 8800

(c) 6600

(d) 3300

17.

19.

20. Normality (N) is

Gram eouivalent of solute
(a,| Volrrme of solution in litre

mass of solute
volume of solution in litre

(c) (a) & (b) both

(d) None of these

P.T.O.
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zt. ctm{il (t',r) t

(c)

(d)

fu&q*'mc*i{
(a) ffi+,rffiInq{qqrm

ffiq*'qrq+m(b)ffi
(a) e Gr) dii
E{ii t +ttfti

ckffirt
Hq or qqqr+ uTq d(a)ffi

ffi*uiq'fre(b)ffi
(a) q (u) tit
r+St+t=rfi

sTrE{i'Y{ Fqcr{.€R

(a) PxV=f;P;6i5'

(b) { =t*t*
(a) q (b) +if

E+i t Ett{fi

fuifr srp mr qu =rm t
(a) ql-{t5'iTIcEtqcr

(b) TrFs{sTl=[RIE5q

(c) (a) e (b) +if

(d) flitt+ttTfi

22.

(c)

(d)

23.

(c)

(d)

24.

(6) 2020

and

2r. Molality (M) is

(a)

(b)

gmol of solute
mass of solvant in kg

gram mole of solute
volume of solvent in litre

(a) & (b) both

None of these

(c)

(d)

22. Molality is

(a)

(b)

gam of solqt!-
volume of soluton in litre

srrm moles of solute

volume of solution in litre

(a) & (b) both

None of these

(c)

(d)

23. According to ideal gas law

(a) PxV:constant

V
O) 1 : constant

(a) & (b) both

None of these

STP is

(a) Standard TemPerature

Pressure

Sulfur Treatme,nt Process

(a) & (b) both

None of these

(c)

(d)

1t

(b)

(c)

(d)
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zs. lerfr Nrp t
(a) {rqrq6IqqEltt

O) qrtd-ffsnlr$rq
(c) (a) s G) ++
(d) Eriitq+i-ftT

26.

'r'f

28.

sfirfrqr c + oz-+ co, t
(a) mrd-+ *.ttt Wt rrt slflIf*'qr

O) o,dq +ftd .rWi qF{ 3lFtirqr

(c) (a) a (u) *i[
(d) g+jtt+t$ftT

idi +fldq

(a) qrE qftT{Td = ctf, ctrflil
(b) qld qfffi( : str{kFT cfdffi

(c) qrd qfrffi = clfdkFl qfuH

(d) Bqtnq$

Eiq sqrqlr dlqqn {IFlr;{krqr Etdr t
(a) srfrr$aq Gil-€IT HFFIFI

(b) +q t .nq EII-ff irrrm
(c) (a) q 0) *if
(d) gt{t+t€Tfi

s[rqqi tq frqdtfi R t6t rIFt

(a) flrqe-d+q{{6f,rt I

(b) arqvelqrqaart r

(c) trqorcart r

(d) v+'i + 6t$Tfi

760 mm Hg IFTFT t
(a) l0l.32s ffi qr6e{

O) lot325 rlr*F-m

(c) (a) e @) dif
(d) q-{Ettftt$Tfi

29.

30.

(7) 2020

Condition NTP is

(a) Normal Temperature and

Pressure

(b) Nihogen Treatment Process

(c) (a) & (b) both
(d) None of these

Reaction C + Oz -+ CO, is

(a) Complete combustion reaction
for carbon

(b) lncompletecombustionreaction
for carbon
(a) & (b) bottt
None of these

For gases

(a) Pressure percentage : Mole
percentage

O) Mole percentage : Volume
percentage

(c) Pressure percentage : Volume

P€rcentage
(d) All of these

Adiabatic flame ternperature is
generally

(a) maximum flame temPerature

O) minimum flarne temperature

(c) (a) & (b) both
(d) None of these

The value of ideal gas constant R
(a) Increase with rise in

temperature
(b) Decrease with fall in

temperature
Remains constant
None of these

760 mm Hg is equal to

(a) 101.325 kPa

(b) 101325 Pa

(c) (a) & (b) both
(d) None of these

25.

26.

27.

28.

(c)
(d)

29.

(c)
(d)

30.

P.T.O.
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fqqtftHqm, *<{t1
Time allowed : Three fIours]

1.

2016

CIIEMTCAL PROCESS CALCULATIONS

1efir*aesiis':70
[Maximum Marks : 70

ie,
Note:

(i) wrrTvo atfudt PiqCC ffiqfr*.rar#H I

Question No. I is compulsory, answer any five questions from the remaining-

(ii) sd6 sw#pr# vlrit 6l #HF qqarq ra +itqq t

Solve all parts of a question consecutively together.

(iii) sd6ew Ei 7+ yrC rnar a?fuq r

Start each question on afresh Page.

(iv) Et+cwartf qarait 6MaCdd'qi eqarra?qmr. r

only Engtish version is valid in case of difference in both the languages.

tTr{ 6i qflqqfril qifrq :

Define the following :

(i) qrqqr€

By-pass

(ii) qfufu+twt

Heat of reaction

(iii) {El-fiwr
Heat of formation

(i") sTiRro\',iEITqilq

Partial and Vapour Pressure

(v) sqmfrdt +r qtrq fiTqq

First law of Therrrodynamics (2'O
P.T.O.(t)
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' 2. (i) fir€ftltqqtrErdt % : +d % = 3Tr{rtr{ vo

Prove that Pressure o/o : MLole Ya : Y olvme o/o

(ii) Tr+#ur t enc Hr H{trd t r rr*t sqqltmr corEd t

what do you understand by recycle ? Explain its importance. (7+5)

3. (i) qlq eq t Tr5frfi +t crdr i7% t <s $q ffisT, d FTq $ qural +1Frg :

If air consists 77o/o Nitrogen by weight and rest is Oxygen, then calculate :

(a) srg 6r qPe wuJ t{R

Mean molecular weight of air

(b) sfr*s{ 6r qg sivr

The mole fraction of Oxygen

(ii) r@*nrom 3{Flf*..qr t eflq eqr q{si t t
What do you understand by Electrochemical reactions ? (8+4)

4. (i) srm{i nq +flTqq or qui-t 6ifqq I qs+ Bq+T rfr faftqq t

Explain ideal gas laws. Write its applications.

i--- (ii) 6r{$ffi rrerr{s ffid{ t tsqr or# q-q6{ srruf-wrrs *c rra r{dr t I qfttfffiqr

\-- frqr+n*t 
'

2HrS(g) + SO2(s) -----+ 2SO2(s;) + 2H2O(t)

Hydrogen sulphide reacts with oxygen as p€r following reaction and converted to
sulphur dioxide and water.

2HrS(g) + sO2(s) ---+ 2SO2(d + zIlzo(t)

ftqiakc +t rrsnr +1frq ,

Calculate the following :

(a) 8.20 +m so2 v{ri*laqfqril+*a nrs *t snqsfidrEtfr t

How many moles of HrS are required to forn 8.20 moles of SO, ?

(b) 1.00 clm H2S t fm.qr o.d + litq ffi qrc o, d eTlq{qsdr drfr r

How may grarns of O, are required to react with 1.00 mole of HrS ?

(c) 6.82 urt H2s + ffi urc qm +r 3il<r Elrrr r

How many gr.uns of water are produced from 6.82 gl HzS ? (6+6)

(e)

T

P.T.O.
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s. (i) \rr +k6eT 3-d'r t ryF Eti erA flffi+ *rc ffirl{ + qrt ri qrq i{rTe t r ffi d
tnT Tqrd{ur t+t sut{ +1fsq t

How many type of unit operations do you know which are used in ehemical

industry ? Explain any two in detail with example.

(ii) r<r-i r*qaa afr qupa it emnr* rrre st urrsri I

Describe the importance of basis in calculations of material balance. (6+6)

6. (i) qr6 iti *'lcryur { ar{irfi 6'T sriRrs' Erq 0.5 aunosphere,.ry $I 3{ifvrfr <rq

0.20 atrnosphere (ti *s EEdT sr$aiffitq€ t I qft +{ flcryot qT Em Erq

0.80 atmosPhet" t, d rrum dt"rq r

A mixture of gases contains nitrogen at a partial presisure of 05 atomosphere,

oxygen at a paiial pressure of 0.20 atrnosphere and carbon dioxide. The total gas

pressure is 0.80 atmosphere. Calculate'

(a) or{q sr$nffitesffi qiRroqw

Partial pressure of carbon dioxide'

(b) fr-.rd* * o.zs ct€ t, d snffifr *.q.t't dt {qr wrr}rfr r

If there are1.2Smoles of nitrogen, what is the number ofmoles of oxygen ?

(ii) €{RFpT rfiq i[ WffifffiqUHr q+ 11|qq;r q'r quf{ dfeq t

Describe the role of stoichiometric calculations in distillation process. (6+6)

7 . (D dqiq EIIif,I dFITIH t s{rc qqr q.rrfl-A t r gaqit rruri+r fos r+n oii Z

What do you understand by adiabatic flame temperature ? How it is calculated ?

(ii) ffi s1 sr Yilsur Et'n qR 43.5 gm a6^cj-fi effi{ t lT'r q+6{ur * erg{R

fmqr +'rert:

N2+O2+2NOAH:f 180kJ

How much heat will be absorbed when 43.5 gm of nitrogen reacts O, according

to the following equation :

N2 + 02 -+ 2 NO AH: * 180 kJ (6+6)
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- 8. Hqif tffi*{q{{iR{qffikfus '

Writedownshortnotesonanythreeofthefollowing:

(') rsrqt+oqI

Chernical formula

(ii) qr6 61 altlR

Basis of calculation

(iii) wrtllfiKr

Heat CaPacitY

(iv) sE{NiS qd surx}fr qfi{f6qr(

Endothermic & Exothormic reactions

(v) Esrflr \rd kqr(

Units and Dimensions

2020

(4x3)

t
i



(r2l 2020CII203

!

t-


