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CHEMICAL PROCESS CALCULATIONS

PART-]

frraifa v 15 Her ) (e 3% : 30
Time allowed : %2 Hour] [Maximum Marks : 30

Fz: () @I AEE Eud rEE g ] AT HE |

Note : Al Questions are compulsory and each question is of I mark.
(i) 9 st 4 s @i Bt Refer | siast sra &t w8
Only English version is valid in case of difference in both the languages.

1. w=EEe Lengthisa
(a) fomm (a) Dimension
(b) wEH (b) Unit
© ()3 ()3 (¢) (a) & (b) both
(d) T Q& (d) None of these
2. WY Metre is a
(a) Fom (a) Dimension
(b) wEw (b) Unit
(© (a9 (b) T (© (a) & (b) both
(d) T HE T (d) None of these
3. TwmEi fovetaor o ¥ Chemical analysis shows
(a) < BT W (@) % elements
(b) TfrEni 1 wfcrerer (b) % compounds
(© (@3 @) (©) (a) & (b) both
d) T HE W (d) None of these

P.T.O.
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4.

TEATH R

(a) THE GO
(b) THE wHH
© (@3 @b I
() T EHE T

AT &

(a) THIE G
(b) IS WA
© (2 ()T
(d) T ¥ HE T

et wefr iR < W §
(a) woAwH g

(b) W ufe

© (23 @)

(d) TP T

If far gan @ @ o 39 H WA v
SIS

(a) S wiaer
(b) el e

© (3 b))
@) THIASETE

g = o
FUMR

(@) it smaaA
AR

®)  ivas gEmE

©) (a) & (b) T
(d) T QR T

@)

2020

Combustion is a

(a) Unit operation
(b) Unit process
() (a) & (b)both
(d) None of these

Distillation is a

(a) Unit operation
(b) Unit process
(c) (a) & (b) both
(d) None of these

Composition can be expressed by
(a) mass percentage

(b) mole percentage

(©) (a) & (b) both

(d) None of these

If not specified composition of a
liquid taken

(a) mass percentage
(b) mole percentage
(©) (a) & (b)both
(d) None of these

Density of gas

Molecular weight
Molal volume

(@
Molecular weight

(b) Molecular mass

(©) (a) & (b) both
(d) None of these
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9.

10.

11.

12.

g =1 fafire g7

T F MR
@) e sopR

14 AR
®) g s

A T AR
© S =1 MR

(d) ST W

froiiae s s aifufsar 8wt &
(a) TR MBS

(b) v FPHTHERE

© @3O3

@ wHIBETE

fasror § areraal % wel wfaww St AT
(@) 100Fa@TE |

() 1@@T |

© @90

(d) T HE T

fororast © g Siwi T AT B ©
(@) 100

®) 1

) (@3 (b)TH

() FTHRIFTE

&)

10.

11.

12.

2020
Specific gravity of a gas

Molecular weight of the gas
@  Molecular weight of the air

b Molecular weight of gas
®)  Molecular weight of Nitrogen

~_ Molecular weight of the gas
(¢} Molecular weight of Oxygen

(d) Al of these

Decision making component at which
the reaction can proceed

(a) limiting reactant
(b) excess reactant
(c) (a) & (b) both
(d) None of these

Sum of mole percentages of

components in a mixture
(a) 100

(b) 1

(¢) (a) & (b)both

(d) None of these

Sum of mass fractions of components

in a solution

(a) 100

(b 1

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

P.T.O.
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13.

14.

15.

16.

aifufsar C,Hg + O, —» CO, + H,0 #
e FA W O, F TGO
fraais &

@ 5

b) 4

© 3

d) 2

3
z%em -i-ﬁ Liskd
(a) 2000
() 1000
(c) 500

(@) T 8 HiE &l

—40°CH FAAAY
(@) —20°F
(b) —40°F
(c) 32°F
(d) @9 HE T

e & kg atom T THAM 48 kg &
(@ 4

®) 2

() 1

(d) T HE T

@

13.

14.

15.

16.

2020
After balancing the reaction C;Hg +
0, » CO, + H,0 the stoichiometric
coefficient of O, is
(a 5
(b) 4
(c) 3
d 2

3
Value of 2% in é is
(a) 2000
(b) 1000
() 500
(d) None of these

Value of —40 °C in °F is
(a) -20°F

(b) —-40°F

(c) 32°F

(d) None of these

kg atom of carbon which weigh 48 kg
(a) 4

by 2

¢ 1

(d) None of these
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17. Na,CO, ¥ IR & 17. Molecular weight of Na,CO; is
(@ 116 (a) 116
(b) 126 (b) 126
) 106 (©) 106
@) TER B (d) None
) 18. kg of Na which is specified as
18. 4 kg atom Na ¥ fepeitom & ik
g atom
(a) 82 (a) 82
(b) 72 b 72
© 92 © 92
(d) T HE T (d) None of these
19. 220 kg mol & farcm fepctiom 39 ) 19. How many kilogram of ethane are
there in 220 kg mol ?
(a) 880
(a) 880
(b) 8800
(b) 8800
(©) 6600
(€) 6600
(@) 3300 (d 3300
20. e & 20. Normality (N) is
faoia 1 I TS Gram equi
i equivalent of solute
(@) Forerat 1 clleT 7 T @ Volume of solution in litre
faotg =7 g mass of solute
®) oo = e § A ®)  Jolume of solution in litre
(©) (a) T (b) TAI (¢) (a) & (b)both
(d @ I (d) None of these

P.T.O.



CH203
TRt (M) &

21.

22.

23.

24.

(2)

(b)
(c)

(d)

faeig & wm o

aeras o frenl U H g

faeig & uw Al
T @1 Sl U e

(a) & (b) TFA
7 @ HiE &

HioTerdl €

(@)

()

©)
d

faora &1 goaaE Tm o
oo &1 A o 0

foeid & UE WA
e § faeraq &t A

(a) & (b) T
T @ B @

aeet T FrErER

(a)
(b)

©
d

P x V = i
\Y .
T =

(a) @ (b)
T ¥ FE

fofasTP S Am

(a)
(b)
©
(d)

AES A9 9 &
&R I UshH
(2) & (b) T
T @ HE

(6)

21.

22.

23.

24,

Molality (M) is

gmol of solute
mass of solvent in kg

(a)

gram mole of solute
volume of solvent in litre

(b)

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

Molality is

gram of solute
volume of soluton in litre

(a)

gram moles of solute
volume of solution in litre

®)

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

According to ideal gas law

(a) P xV =constant
vV -
®) T= constant

(c©) (a) & (b) both
(d) None of these

STP is

(a) Standard Temperature

Pressure
(b) Sulfur Treatment Process
(c) (a) & (b)both
(d) None of these

2020

and
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25.

26.

27.

28.

29.

30.

feufr NTP &

(a) HHE AU I T
(b) IS ITER WHH
(©) (23 (b)

(d) T I HE T
afuafpar C + 0, > CO,

(a) A F ford qof <g=1 amfoean
(b) e & o arqof <e=r st
(& (2)F (b) FFA

(@) T A HE T

i\t & e

(a) & Afder = Wit Al
(b) T v = SR e
(©) T vfaw = e afaewd
@ ST

TR ST YA QAT €l &
(a) TR SaTE AUHEA

(b) HT W FHH AN AYHA

© ()9 ()

(@) w7 T P

Fest T s R AR
(a) TTTEA WAL |
(b) ATTAWEAE |
() Fmwae
(d TEIFETE

760 mm Hg TOF &

(a) 101.325 foett urabet
(b) 101325 A

(© (a) ¥ (b)

(@ wFHIARTE

25.

26.

27.

28.

29.

30.

2020

Condition NTP is

(a) Normal Temperature and
Pressure

(b) Nitrogen Treatment Process
(¢) (a) & (b)both
(d) None of these

Reaction C + 0, & CO, is

(a) Complete combustion reaction
for carbon

(b) Incomplete combustion reaction
for carbon

(¢) (a) & (b)both

(d) None of these

For gases

(a) Pressure percentage = Mole
percentage

(b) Mole percentage = Volume
percentage

(c) Pressure percentage = Volume
percentage

(d) All of these

Adiabatic flame
generally

(a) maximum flame temperature
(b) minimum flame temperature
(©) (a) & (b)both
(d) None of these

temperature is

The value of ideal gas constant R

(a) Increase with rise in
temperature

(b) Decrease  with fall in
temperature

(¢) Remains constant

(d) None of these

760 mm Hg is equal to
(a) 101.325kPa

(b) 101325Pa

(c) (2) & (b) both
(d) None of these

P.T.O.
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CHEMICAL PROCESS CALCULATIONS
l’.\ RT-H

Fratfta wwa . iR ) [efersan 37 : 70

Time allowed : Three Hours] [Maximum Marks : 70

HT . () Wuw e b & vy ° 3 et ol & s e

Note : Question No. 1 is compulsory, answer any five questions from the remaining.

(i) TEF g & Qi G ) FHAR TF A T T |
Solve all parts of a question consecutively together.
(iii) W% 9 FI T3 T T ARET T |
Start each question on a fresh page.
(iv) 3 amwrst 7 s 8 @ Rerfer A siatt srar @ A

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

1. T =) ofonfya #if
Define the following :
(1) =™
By-pass
(i) Ffrar S
Heat of reaction
(iil) BRI
Heat of formation
(iv) HiftsTe e 9oy 3
Partial and Vapour Pressure
(v) oA & wom
First law of Thermodynamics (2%5)
®) P.T.O.
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2. @)
(it)
3. ()
(i)
4. @)
(i)

&) 2020
fag wifTg fof T % = WA % = AT %
Prove that Pressure % = Mole % = Volume %
TAIHOT W 3T I W § 7 T ST S |

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

fx arg | AT B G 77% ¥ e 99 o, A e S e s
If air consists 77% Nitrogen by weight and rest is Oxygen, then calculate :
(a) oY A AP HI
Mean molecular weight of air
(b)  ITRISTT H ] 3T
The mole fraction of Oxygen
TRl STUTHaT § STTT F4T UK § 7

What do you understand by Electrochemical reactions ? (8+4)

et % frm 1 ol wifsie | 5 3uEm o fafag |
Explain ideal gas laws. Write its applications.

TSI WoHES Ao q B B Yo SE3iiaaRs 3K Stef a9 & | wfatear
frrmera e

2H,S(g) + 30,(g) —> 2S0,(g) + 2H,0())

Hydrogen sulphide reacts with oxygen as per following reaction and converted to
sulphur dioxide and water.

2H,S(g) + 30,(g) — 2S0,(g) + 2H,0()
frafafaa =t o st -

Calculate the following :
(2) 8.20 WiE SO, T & fow fefert wiiet H,S ot anervarshen Eit 2

How many moles of H,S are required to form 8.20 moles of SO, ?
(b) 1.00 W H,S ¥ fF 3 & To1w o™ am O, bt e &t 2
How may grams of O, are required to react with 1.00 mole of H,S ?
(c) 6.827W H,S ¥ foas 7 STt 1 IR & 2
How many grams of water are produced from 6.82 gm H,S ? (6+6)

P.T.O.
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5. ()
(ii)
6. (i)
(i)
7. @
(i1)

(10) 2020

@%ﬁmmﬁmmaﬁﬁmﬁqﬁzaﬁwamﬁﬁmmﬁ%?wﬁ
1IN THT AU BT |

How many type of unit operations do you know which are used in chemical
industry ? Explain any two in detail with example.

TeTe! TS i O W STHR % e S W |

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

o Wi % foaer § Ao H1 SR S 0.5 atmosphere, RIS N HfEH I
0.20 atmosphere WH AN HET SESEEs & | AR AW fwor w oFA W
0.80 atmosphere &, T UM HIT |

A mixture of gases contains nitrogen at a partial pressure of 0.5 atomosphere,
oxygen at a partial pressure of 0.20 atmosphere and carbon dioxide. The total gas
pressure is 0.80 atmosphere. Calculate.
(a) T STEIEFIIRE Hl AR T

Partial pressure of carbon dioxide.
(b) AR EISH F 0.25 A &, A ST 3 ST Y T T A 2

If there are 0.25 moles of nitrogen, what is the number of moles of oxygen ?

STEE T & R o @ qfTE # G ST |

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

SIS ST A § S T SR § 7 TG IO o TR R ?
What do you understand by adiabatic flame temperature ? How it is calculated ?

Pt ST U ST BT AR 43.5 gm IR S ¥ Fr W & AR
s e

N,+0,>2NO AH=+180kJ

How much heat will be absorbed when 43.5 gm of nitrogen reacts O, according
to the following equation :

N2+02—+2NOAH=+180kJ (6+6)
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Write down short notes on any three of the following :

() TEEEE
Chemical formula
(i) TIOFT I AN
Basis of calculation
(iii) S G
Heat Capacity
(v) T T S afufsand

Endothermic & Exothormic reactions .

) PEOEoIRtCACLIY

Units and Dimensions

2020

4x3)
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