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1. Which is not a proper alternative for treatment of
industrial wastewater?

A. a. Pretreatment by the IWTS followed by discharge to the
POTW

B. b. Direct discharge to receiving waters
C. c. Discharge to POTW for treatment

D. d. Complete treatment by IWTS and discharge to receiving
waters

2. Which statement accurately describes a physical change?
A. It creates new compounds
B. It alters the arrangement of atoms

C. It changes the form of a substance without changing its
identity

D. It is always reversible

3. Special care should be taken to prevent alum from getting
damp because:

A. It will cake into a solid lump and could jam equipment
B. It produces an exothermic reaction

C. It generates extreme heat

D. It produces noxious odors

4. Which type of contaminants is primarily produced by an
electroplating plant?

A. High BOD wastewaters

B. Common or precious metals such as copper, nickel, or silver
C. Brackish water

D. Biodegradables

5. What is the volume of a cylindrical tank with an 8 foot
diameter and 12 feet tall?

A. a. 602.8 gallons
B. b. 6028 gallons
C. c. 45095 gallons
D. d. 4510 gallons
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6. Which statement accurately describes the difference
between an electron and a proton?

A. An electron is positively charged, while a proton is negatively

charged
B. Both particles exist outside the nucleus of an atom

C. An electron is negatively charged, while a proton is positively
charged

D. Electrons and protons have the same mass

7. Which of the following is an example of a physical change?
A. Rusting of iron

B. Burning wood
C. Melting ice
D. Cooking an egg

8. Which is a common physical property of liquids?
A. They have a definite shape and volume

B. They have a definite volume but take the shape of their
container

C. They are always clear
D. They cannot flow

9. What is chromatography primarily used for?
A. To store chemical compounds
B. To separate and analyze components of a mixture
C. To accelerate chemical reactions

D. To measure temperature changes

10. Which of the following would not be effective at lowering
the pH of wastewater?

A. Sulfuric acid

B. Carbon dioxide

C. Calcium Oxide

D. Hydrochloric acid
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1. Which is not a proper alternative for treatment of
industrial wastewater?

A. a. Pretreatment by the IWTS followed by discharge to the
POTW

B. b. Direct discharge to receiving waters
C. c. Discharge to POTW for treatment

D. d. Complete treatment by IWTS and discharge to receiving
waters

Direct discharge to receiving waters is not a proper alternative for the treatment of
industrial wastewater because it poses significant environmental risks and regulatory
concerns. Typically, industrial wastewater contains various pollutants that may not be
suitable for immediate release into natural water bodies without prior treatment.
Discharging untreated effluent can lead to contamination of waterways, affecting aquatic
life and violating environmental protection regulations. The other options represent
accepted practices in wastewater management. For instance, pretreatment by the
Industrial Wastewater Treatment System (IWTS) ensures that effluent meets specific
standards before being sent to a Publicly Owned Treatment Works (POTW) for further
processing. Similarly, discharging to a POTW allows for additional treatment of
wastewater, ensuring that harmful contaminants are adequately removed before the
water rejoins the ecosystem. Additionally, complete treatment by IWTS and subsequent
discharge into receiving waters is an acceptable option when the effluent meets
regulatory standards, ensuring environmental compliance and protection.

2. Which statement accurately describes a physical change?
A. It creates new compounds
B. It alters the arrangement of atoms

C. It changes the form of a substance without changing its
identity
D. It is always reversible

A physical change refers to a modification that does not alter the chemical composition
of a substance, meaning that while its appearance or state may change, the identity of
the substance remains the same. For instance, when ice melts into water, the water is
still H20, just in a different form. This characteristic of physical changes distinguishes
them from chemical changes, which involve the formation of new compounds with
different properties. The idea that a physical change can involve a change in form—such
as transitioning from solid to liquid to gas—without affecting the substance's
fundamental identity is critical. This allows us to recognize scenarios like dissolving
sugar in water or breaking glass, where the chemical structure of the substances
involved does not change even though their physical state or condition might differ.
Regarding reversibility, it's important to note that while many physical changes are
reversible (like freezing and melting), not all are. For example, cutting a piece of paper
or crushing a can are physical changes that might not be easily reversed. However, this
alone does not define physical change, making it an incomplete criterion. Thus, the
statement about changing the form without altering identity accurately encapsulates
what constitutes a physical change.
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3. Special care should be taken to prevent alum from getting
damp because:

A. It will cake into a solid lump and could jam equipment
B. It produces an exothermic reaction

C. It generates extreme heat
D. It produces noxious odors

Alum, which is commonly used in various industrial and chemical processes, can easily
absorb moisture from the air. When it becomes damp, it tends to clump together,
forming solid masses. This phenomenon, known as caking, can lead to several
operational issues. Primarily, the clumped alum can jam equipment when it flows
through feeders, hoppers, or other handling systems, disrupting the smooth operation of
the processes that rely on the consistent flow of this chemical. Maintaining the dryness
of alum is critical to ensure proper handling and dosing in processes where precision is
key. If alum is allowed to absorb moisture and caked together, it can affect the dosing
accuracy and operational efficiency of the equipment, necessitating maintenance and
potentially causing downtime. Thus, preventing dampness is crucial for both the safety
and efficiency of the operations involving alum.

4. Which type of contaminants is primarily produced by an
electroplating plant?

A. High BOD wastewaters

B. Common or precious metals such as copper, nickel, or silver
C. Brackish water

D. Biodegradables

Electroplating plants are primarily involved in the application of a metallic coating to
surfaces. This process often uses various metals such as copper, nickel, or silver, which
are essential for improving the corrosion resistance, wear resistance, and aesthetic
appearance of the products being treated. The primary contaminants produced during
electroplating operations are metallic ions from these processes, which can be released
into wastewater. When electroplating occurs, it involves the dissolution of the metals as
they are deposited onto the workpiece, which contributes to the presence of heavy metals
in effluent. These contaminants are significant pollutants that can have detrimental
effects on the environment if not managed properly. Therefore, the correct choice
accurately reflects the nature of contaminants produced by an electroplating plant,
primarily comprised of metals from the electroplating process itself. In contrast, high
BOD wastewaters, brackish water, and biodegradables may not be the main contaminants
associated specifically with electroplating. High BOD wastewaters could relate to organic
pollutants rather than metals. Brackish water typically refers to a mix of saltwater and
freshwater, which is not a direct product of electroplating. Biodegradables involve
organic materials that can break down naturally, which is not
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5. What is the volume of a cylindrical tank with an 8 foot
diameter and 12 feet tall?

A. a. 602.8 gallons
B. b. 6028 gallons
C. c. 45095 gallons
D. d. 4510 gallons

To determine the volume of a cylindrical tank, you can use the formula for the volume of
a cylinder, which is given by: \[ V= \pi r~2 h\] where: - \( V) is the volume, - \(r)) is
the radius of the base of the cylinder, - \( h ) is the height of the cylinder. First, we need
to find the radius by dividing the diameter by 2. Given that the diameter is 8 feet: \[r =
\frac{8}{2} = 4 \text{ feet} \]l The height of the cylinder is given as 12 feet. Now we can
substitute these values into the volume formula: \[ V= \pi (4)"2 (12)\]I\[ V = \pi
(16)(12) \]I\[ V = \pi (192) \] Calculating the volume using the approximate value of \( \pi
\) (approximately 3.14159): \[ V \approx 3.14159 \times 192 \] \[ V \approx 602.9 \text{

cubic feet} \] To convert cubic feet to gallons, we use the conversion factor: 1 cubic foot
is

6. Which statement accurately describes the difference
between an electron and a proton?

A. An electron is positively charged, while a proton is negatively
charged

B. Both particles exist outside the nucleus of an atom

C. An electron is negatively charged, while a proton is positively
charged

D. Electrons and protons have the same mass

An electron is negatively charged, while a proton is positively charged. This distinction is
fundamental in understanding atomic structure and the interactions between particles.
Electrons orbit the nucleus of an atom, which consists of protons and neutrons. The
opposite charges of electrons and protons lead to electrostatic attraction, which is what
keeps the electrons in orbit around the positively charged nucleus, maintaining the
stability and integrity of the atom. The concept of charge is essential for various
chemical and physical processes, including bonding and conductivity. Understanding this
relationship is crucial for grasping broader topics in chemistry and physics, such as
atomic behavior in different states of matter and the principles of electricity. The claim
related to both particles existing outside the nucleus and the assertion about their
charges being reversed are incorrect because protons are found within the nucleus, while
electrons are not. Additionally, while electrons and protons have different masses, it is
important to note that protons are significantly more massive than electrons. This

knowledge lays the groundwork for further studies in atomic theories and the behavior of
matter on a subatomic level.
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7. Which of the following is an example of a physical change?
A. Rusting of iron
B. Burning wood
C. Melting ice

D. Cooking an egg

A physical change is a transformation that does not alter the chemical composition of a
substance. It typically involves a change in state or appearance without modifying the
substance's molecular structure. The process of melting ice exemplifies this, as it
transitions from solid to liquid while remaining water—its chemical identity stays intact.
In contrast, rusting of iron and burning wood involve chemical reactions that lead to the
formation of new substances, such as iron oxide and ash, respectively. Cooking an egg
also undergoes a chemical change, with the proteins denaturing and creating a different
substance altogether. Therefore, melting ice is a clear instance of a physical change, as it
showcases a reversible transformation without changing its chemical identity.

8. Which is a common physical property of liquids?
A. They have a definite shape and volume

B. They have a definite volume but take the shape of their
container

C. They are always clear
D. They cannot flow

Liquids possess a distinct physical property characterized by having a definite volume
while adapting to the shape of their container. This means that regardless of the
container's shape, a liquid will fill it up to a certain point but will not occupy more space
than its own volume. This is a fundamental aspect of liquids, distinguishing them from
solids, which have both a definite shape and volume, and from gases, which can expand
to fill the entirety of their container. The fact that liquids maintain a constant volume
while taking on the shape of their surroundings allows them to flow and adjust to various
environments, making them unique compared to other states of matter. This property is
crucial in various applications across industries, including chemical processing, fluid
dynamics, and engineering. Understanding this trait helps in predicting how liquids
behave in different scenarios, affirming that option B accurately describes a common
physical property of liquids.
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9. What is chromatography primarily used for?
A. To store chemical compounds

B. To separate and analyze components of a mixture
C. To accelerate chemical reactions

D. To measure temperature changes

Chromatography is primarily used to separate and analyze components of a mixture due
to its ability to exploit differences in the physical or chemical properties of the
substances involved. The process involves passing a mixture through a medium where
different compounds move at different rates, allowing them to be isolated from one
another. This separation is crucial in various fields such as chemistry, biology, and
environmental science, where it can be used to identify chemical substances, measure
concentrations, and purify compounds for further study. In contrast, storing chemical
compounds is not the function of chromatography; it is about the action of separation
and analysis. Accelerating chemical reactions and measuring temperature changes
involve entirely different processes and techniques, such as chemical kinetics and
thermometry, respectively. Hence, while those options may relate to chemical processes,
they do not align with the primary purpose of chromatography, which focuses on
separation and analytical assessment.

10. Which of the following would not be effective at lowering
the pH of wastewater?

A. Sulfuric acid

B. Carbon dioxide

C. Calcium Oxide

D. Hydrochloric acid

To lower the pH of wastewater effectively, the substance used must be capable of
donating protons (H+) to the solution, thus increasing the acidity. Sulfuric acid, carbon
dioxide, and hydrochloric acid are all acids that can effectively dissociate in water to
produce hydrogen ions, leading to a decrease in pH. Sulfuric acid is a strong acid that
completely dissociates in solution, providing a substantial increase in H+ concentration.
Hydrochloric acid, another strong acid, functions similarly and readily lowers pH. Carbon
dioxide can contribute to the lowering of pH in a different manner, as it can dissolve in
water to form carbonic acid, which also releases protons. Conversely, calcium oxide is a
basic compound, commonly known as quicklime. When it is added to water, it reacts to
form calcium hydroxide, which increases the pH by introducing hydroxide ions (OH-) into
the solution. Therefore, calcium oxide would not only fail to lower the pH but would
actually increase it, making it ineffective for the purpose of lowering wastewater pH. This
is why calcium oxide is the correct choice in this context.
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