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inert is fed to an absorption tower at a rate of

031m /hr at 1 atm and 25 C. In the absorption tower.

90% of solute is absorbed. Calculate the composition

of gas at the outlet in volume %.  Also calculate the 

0flow rate of gas at he outlet at 1 atm and 25 C. 

10.
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Time : 3Hrs. Sem. III - Chem.

Stoichiometry

Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4  marks.

Answer all Five questions from Group C, each question 

carries 6  marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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Hydrochloric gas is oxidised with air as follows:

 

The air used is in excess of 30% than theoretically

 required and the oxidation is 80% complete . 

Calculate the composition by volume of gases 

leaving the reaction chamber.

OR

4HCl + O       Cl + 2HO. 222

P.T.O
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1. Choose the most suitable answer from the following

options :1x20=20

(ii)

(i)

(i)        

NT3013

1 bar is almost equal to.........atmosphere:

(a) 1

(b)10 

(c) 100

(d) 1000

Number of gm equivalent of solute dissolved

in 1 liter of solutions is called:

(a) Normality

(b) Molarity

(c) Modality

(d) Formality4HCl + O       Cl + 2HO. 222
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6

A gaseous mixture at 3 atmospheric pressure and
0

30 C contains 0.274Kmol of HCl, 0.337 Kmol of 

N  and 0.089 Kmol of O . Calculate 2 2

(i) Volume occupied by the mixture 

(ii) Density of the gaseous mixture 

(iii) Partial pressure exerted  by each component 

(iv) Composition in weight %

30 C 

0.274  HC , 0.337  N  

0.089 O  

(i)  

(ii)   

(iii)   

(iv)

chamber. If 100 kg of methane reacts with air and 

air fed is 50% in excess than theoretically required, 

calculate the composition of exit gases in mole % 

if the conversion of methane in only 40%

OR

9.
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(iii)

(iii)

(iv)

(ii)

 A sugar solution containing ........percent 

sugar is equivalent to 1° Brix.

(a) 0.01 

(b) 0.1

(c) 1

(d) 10

Cp-Cv = R, is true for:

(a)  Ideal gas

(b)  Real gas

(c)  Ideal solution

(d)  None of these

NT3013
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 20% Nacl,  30%  NaOH 

NaOH 25% NaCl 

A distillation column is fed with 5000 Kg/hr of 

benzene toluene mixture containing 40% benzene. 

The distillate obtained contains 90% benzene and 

bottom product contains 90% toluene. Calculate the 

(i) Flow rate of top and bottom products 

(ii) % recovery of benzene.

5000 

(i) 

(ii) 

8.

6
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(v)

(v)

(vi)

(iv)

The value of gas constant R in ......Kcal /Kg

(a) 2.79

(b) 1.987

(c) 3.99

(d) None of these

Which of the following has the least effect 

on the solubility of a solute in a solvent?

(a) Temperature

(b) Nature of solute

(c) Pressure

(d) Nature of solvent

NT3013
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1 Btu/lb °F is equivalent to ..... Kcal/Kg.°c

(a) 1

(b) 2.42

(c) 1.987

(d) 4.97

31m  is approximately equal to:

(a) 28 litre
3(b) 35 ft

(c) 4.5 litre
3(d) 4.5 ft

(vii)

(vii)

(viii)

(vi)

NT3013161614305
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Answer all Five Questions. 
6 x 5 = 30

A gaseous mixture consist of 10% CO , 40% N ,2 2

30% O  and 20% CH  by weight. Express the 2 4

composition of the gaseous mixture in mole % and 

volume % . Also find the density of the mixture at 

std. condition.

CO  - 10%, N  - 40% , O  - 30% CH - 20%2 2 2 4 

NaOH by weight, the rest is water . This solution

is mixed with 5 kg of a new solution containing  

10% NaOH and 25% NaCl by weight . Calculate 

the composition of the mixture.

7.

6
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Solutions having the same osmotic pressure

are called ........solution.

(a) Dilute

(b) Ideal

(c) Isotomic 

(d) Saturated

0 The vapour pressure of water at 100C is 
2 (a) 100 N/m 

(b) 76 cm of Hg

(c) 13.6 cm of Hg

(d) 7.60 mm of wc

(ix)

(ix)

(x)

(viii)

NT3013151614305
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State the Hess law of constant heat summation.

expressing the composition of a mixture or a 

solution. 

OR

6.

4
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1 centipoise is equivalent to:

(a) 1 gm/cm.sec

(b) 1 centistoke

(c) 2.42 lb/ft. hr.

(d) 2.42 lb/ft.sec.

pH value of H SO  (5% concentration) is :2 4

(a) 5

(b) 7

(c) >7

(d) <7

(xi)

(xi)

(xii)

(x)

NT3013141614305 NT3013

expression

(i) Conversion and 

(ii) Yield

(ii) 

OR

5.

4

OR
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5% HSOpH 

The value of (Cp- Cv) for real gas obeying 

vander walls equation is :

(a) R

(b) >R

(c) <R

(d) 0.5R

Roult law is obeyed by a ......solution.

(a) Saturated

(b) Molar

(c) Normal

(d) None of these

(xiii)

(xiii)

(xiv)

(xii)

NT3013131614305

P.T.O

                                   OR

4.
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State the value of universal gas constant in different

units (at least four)

For a gaseous system state the relationship between

partial pressure and total pressure.

material balance. Problems without chemical 

reaction.

4                     

4                     

3.
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The rate of material .....is zero is case of 

a steady state system.

(a) Accumulation

(b) Production

(c) Input

(d) Generation

3Density of carbon dioxide is .......Kg/Nm

(a) 44/22400

(b) 44/22.4

(c) 22.4/44

(d) None of these

(xv)

(xv)

(xvi)

(xiv)

NT3013121614305

Answer all Five Questions. 

2.

4

4 x 5 = 20

Give the mathematical statement of ideal gas law.

(xx)

NT3013
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Pick out the wrong unit conversion

(a) 1 Kgf = 9.81N.
2 (c) 1 stoke = 1m/s

(c) 1 pascal -sec = 10 poise
3 (d) 1 ppm = 1 ml/ m = 1mg/kg

The viscosity of water at room temperature 

may be could one:

(a) Centipoise

(b) Poise

(c)  Stroke

(d) Both (a) and (b)

(xvii)

(xvii)

(xviii)

(xvi)

NT3013111614305

P.T.O

A bypass stream is a chemical process is 
useful, because it
(a) Facilitates better control of the process 
(b) Improve the conversion
(c)  Increases the yield of products.
(d) None of these

For a given mass of a gas at constant 
temperature, if the volume V becomes three
times, then the pressure p will become :
(a) p/3
(b) 3p

2 (c) 9p
(d) 9p

(xviii)

(xix)

(xx)

(xix)

NT3013
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Ethylene oxide is produced by oxidation of ethylene 

100 Kg mole ethylene are fed to the reactor and 

product is found to contain 80 Kg moles C H O and 2 4

10 Kg moles CO . Calculate2

(i) % conversion of ethylene

(ii) % yield of ethylene oxide

CO2 

air is used 80% in excess over theoretical 

requirement, calculate composition of gas leaving 

the reactor on mole basis.

SO  SO2 3 

OR

11.

6
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Ethylene oxide is produced by oxidation of ethylene 

100 Kg mole ethylene are fed to the reactor and 

product is found to contain 80 Kg moles C H O and 2 4

10 Kg moles CO . Calculate2

(i) % conversion of ethylene

(ii) % yield of ethylene oxide

CO2 

air is used 80% in excess over theoretical 

requirement, calculate composition of gas leaving 

the reactor on mole basis.

SO  SO2 3 

OR

11.

6
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***

0
and product if both are at 25C and if 5gm mole of 

ethylene oxide is produced

Given : DH in            of CHand CHO are f24 24

 -1258 respectively. 12.5 and

OR

CH(g)+    O(g) ® CHO(g) 24224

1
2

Kcal
g.mol

CH(g)+    O(g) ® CHO(g) 242242

1
2

***

0
and product if both are at 25C and if 5gm mole of 

ethylene oxide is produced

Given : DH in            of CHand CHO are f24 24

 -1258 respectively. 12.5 and

OR

CH(g)+    O(g) ® CHO(g) 24224

1
2

Kcal
g.mol

CH(g)+    O(g) ® CHO(g) 242242

1
2
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