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SECTION A
Q1 (a) Define hazard.
(2 marks)
(b) Briefly describe hazards reduction steps.
(8 marks)
(©) Identify following safety signs and explain its use:
Safety sign Safety description
(i)
(iii)
(6 marks)

(d) Classification of dangerous goods is broken down into nine classes
according to the type of danger materials or items present. State all nine

(9) classes of hazardous substances.
(9 marks)
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Q2

(a)

(b)

@

(i)

(i)

(i)

Bioproducts or bio-based products are materials, chemicals and
energy derived from renewable biological resources. Briefly

explain on how bioproducts were made.
(4 marks)

Clarify three (3) categories in bioproduct. Give one (1) example of

product for each category.
(9 marks)

Natural resources are materials that can be found in the

environment. Define renewable and non-renewable resources.
(2 marks)

List five (5) examples for renewable and non-renewable energy.
Redraw the following table in the answer paper.

Non-renewable resouces Renewable resources
1. 1.
ii. 1.
1ii. 1ii.
v. 1v.
V. V.

(10 marks)
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SECTION B

Q3 (3

(b)

Q4 (3

(b)

@) Define chemical engineering and give two (2) example of products
manufactured by chemical engineers.
(3 marks)
(ii)  Identify four (4) future challenges in engineering.
(4 marks)

(iii)  Chemical engineers play an important role in determining our
standard of living and quality of life. Briefly desribe all four (4)

main roles of chemical engineering technologist.
(12 marks)

As a future chemical engineer technologist, proposed one (1) technology

and discuss briefly about the advantages of proposed technology.
(6 marks)

Explain three (3) process classification in material balances.
(6 marks)

A feed stream consisting of 60% mole A and 40% mole B is separated into
two streams. A flowchart of the process is shown. It is desired to
achieve the same separation with a continuous feed of 1000 kg.moles/h.
Scale the flowchart accordingly.

50 mol
0.95mol A
0.05mol B
100 mol
0.6 mol A
0.4 mol B
12.5 mol A
37.5mol B

(7 marks)
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Q5

(c)

(a)

(b)

(c)

An aqueous solution of NaOH contains 20% NaOH by mass. It is desired
to produce an 8 % NaOH solution by diluting a stream of the 20 %
solution with a stream of pure water. Draw and label a flowchart of the
process and calculate the ratios (liters H,O/kg feed solution) and (kg
product solution/ kg feed solution).

(1)

(i)

(12 marks)

Determine the properties of gases.
(4 marks)

The 1L of a bubble starting at the bottom of a lake at 3.75°C
increases by a factor of 10 as it rises to the surface where the
temperature is 19°C and the air pressure is 0.89 atm. Assume
the density of the lake water is 1.00 g/mL. Determine the depth of
the lake. Convert answer in pascal and mmHg.

(6 marks)

What is the total pressure exerted by a mixture of 2.00 g of H, 8.00 g of
Nzand 12.0 g of Arat 273 K in a 10.0 L vessel?

(@)

(i)

(7 marks)

Calculate the molarity of a solution if an amount of 11.5 g NaOH
dissolved in a 1500 mL of solution.
(4 marks)

Calculate the desired volume (in mL) of 18.0 M H,SOj4 to contain

2.45 g of H,SO,.
(4 marks)
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Q6 (a) Identify each symbol in Process Flow Diagram (PFD) and redraw the table
below in your answer paper.

Symbol 1. il. iii. iv. V. vi.

L

OO ] W A =

e

Symbol
name
(6 marks)
(b) (1) Describe block flow diagrams.
(3 marks)
(ii)  Describe process flow diagrams.
(3 marks)
(iii)  Describe piping and instrumention diagrams.
(3 marks)

(c) Chemical processes consist of a number of sequential and integrated
operations carried out in appropriate equipment. State the example of
operations and equipments used in a chemical process.

Operation Equipment

(10 marks)

- END OF QUESTION -
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FINAL EXAMINATION
SEMESTER/SESSION: SEM 12015/2016 PROGRAMME : 1 DAK
COURSE NAME : INTRODUCTION TO CHEMICAL COURSE CODE: DAK 10202
ENGINEERING TECHNOLOGY
Gas Law Equations
Boyle's Law P,V=P,V,
Charles's Law VT, = V,T; Temperature in
kelvin
Gay Lussac's Law P, T,=P,T; Temperature in kelvin
Conversion of Temperature x°C +273.15 = yK
Combined Gas Law P,V T,=P,V,T, Temperature in
kelvin
Dalton's Law of Partial Pressure Total Pressure = P; + P, + P3
Molar volume of a gas at STP 2241 L at 273.15 K (0.0°C) and
101,325 pascals (1 atm)
Ideal Gas Law PV =nRT

R=0.08206 atm L / mol K;
8.314 kPaL /mol K;

62,364 mmHg L./ mol K
Unit Equations
Molarity Mol/Volume, Volume in Liter
Pressure 1 atm= 101,325 Pa

1 atm = 760 mm Hg = 760 torr
1 atm =29.9213 in Hg
1 atm = 14.7 Ib/in2 (psi)
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