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1. What type of laboratory is equipped to handle pathogens
that pose a moderate risk to personnel and the environment?
A. Biosafety Level 1.
B. Biosafety Level 2.
C. Biosafety Level 3.
D. Biosafety Level 4.

2. What does the Coombs test screen for?
A. Hemolytic anemia and blood type compatibility
B. Diabetes and metabolic syndrome
C. Coagulation disorders
D. Immunodeficiency diseases

3. Which is NOT a requirement of the Transportation of
Dangerous Goods Regulation when shipping dangerous
substances?
A. A completed "shippers declaration" document
B. Emergency contact information
C. Specific package labeling and required hazard symbols
D. Inclusion of "dry ice" in a sealed container

4. What does a positive human chorionic gonadotropin (hCG)
test indicate?
A. Possible pregnancy or certain types of tumors
B. Detection of hormonal imbalances
C. Presence of genetic disorders
D. Indicators of liver function

5. In a blood transfusion context, which antigen typing is
critical for preventing incompatibility reactions?
A. Lewis
B. Kell
C. ABO
D. Rh
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6. Which type of virus is detected using polymerase chain
reaction (PCR) testing?
A. Only respiratory viruses
B. Various viruses including HIV, influenza, and COVID-19
C. Only bacterial infections
D. Parasites and fungal infections

7. Which risk is not associated with the WHMIS symbol
described?
A. May cause environmental damage from fumes
B. May react with water
C. May be chemically unstable
D. May burn unexpectedly

8. At what temperature is sheep blood added to molten agar
to produce chocolate agar?
A. 40-45°C
B. 50-55°C
C. 60-65°C
D. 75-80°C

9. Which statement about thermometers is incorrect?
A. The size is important
B. Calibration must be verified
C. Either alcohol or mercury is used as the indicator
D. Records must be kept

10. How many minutes should a urine specimen be
centrifuged for microscopy analysis?
A. 3 minutes
B. 5 minutes
C. 7 minutes
D. 10 minutes
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1. B
2. A
3. D
4. A
5. C
6. B
7. A
8. D
9. C
10. B
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Explanations
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1. What type of laboratory is equipped to handle pathogens
that pose a moderate risk to personnel and the environment?
A. Biosafety Level 1.
B. Biosafety Level 2.
C. Biosafety Level 3.
D. Biosafety Level 4.

Biosafety Level 2 laboratories are specifically designed to handle pathogens that pose a
moderate risk to personnel and the environment. At this level, standard laboratory
practices and procedures are employed, along with specific safety equipment and
protocols to mitigate the risk of exposure. This includes the use of personal protective
equipment, such as gloves and lab coats, and implementing techniques to avoid
generating aerosols that could spread infectious agents.  Pathogens that may be handled
in a Biosafety Level 2 laboratory include those that can cause disease in humans but are
typically not transmitted by aerosols, making them less risky than those classified under
higher biosafety levels. The nature of the containment equipment and safety measures in
BSL-2 labs ensures that laboratory workers can safely conduct their work, while also
protecting the surrounding environment from potential contamination.  In contrast, the
other biosafety levels correspond to varying degrees of risk associated with the
pathogens they contain, each requiring more stringent safety measures and specialized
equipment as the risk level increases. Thus, Biosafety Level 2 fulfills the requirement for
handling moderate-risk pathogens effectively.

2. What does the Coombs test screen for?
A. Hemolytic anemia and blood type compatibility
B. Diabetes and metabolic syndrome
C. Coagulation disorders
D. Immunodeficiency diseases

The Coombs test is specifically designed to detect antibodies that may be present on the
surface of red blood cells. This is particularly important in the context of hemolytic
anemia, which can occur when the immune system mistakenly targets and destroys red
blood cells. The test can either be direct or indirect.   The direct Coombs test identifies
antibodies that are bound to red blood cells in the patient’s bloodstream, helping to
diagnose conditions such as autoimmune hemolytic anemia. The indirect Coombs test, on
the other hand, detects free antibodies in the serum and is often used to assess blood
type compatibility prior to blood transfusions or organ transplants, making it crucial for
ensuring patient safety during procedures that require blood products.  Therefore, the
Coombs test's primary applications in diagnosing hemolytic anemia and ensuring blood
type compatibility make the first option correct. The other choices do not relate closely
to the functions of the Coombs test and address different medical conditions or
screening methods.
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3. Which is NOT a requirement of the Transportation of
Dangerous Goods Regulation when shipping dangerous
substances?
A. A completed "shippers declaration" document
B. Emergency contact information
C. Specific package labeling and required hazard symbols
D. Inclusion of "dry ice" in a sealed container

The correct choice is based on the requirements set forth by the Transportation of
Dangerous Goods Regulation, which outlines specific criteria for the safe shipment of
dangerous substances.   Inclusion of "dry ice" in a sealed container is indeed a necessary
procedure for ensuring that dry ice, categorized as a dangerous good due to its
sublimation into carbon dioxide gas, is transported safely. However, the regulation allows
for certain exemptions or conditions under which dry ice can be shipped, including not
needing to be placed in completely sealed containers as long as the packaging is
designed to allow the gas to escape.   On the other hand, the other requirements—having
a completed "shipper's declaration" document, providing emergency contact information,
and ensuring specific package labeling and hazard symbols—are critical and mandatory
elements in the transportation of dangerous goods. The shipper's declaration formally
indicates that the goods being shipped are classified as dangerous, emergency contact
information ensures that immediate assistance can be obtained if needed, and proper
labeling and hazard symbols visually communicate the risks associated with the material
to handlers and emergency responders.   Thus, while careful handling and transportation
is critical, the requirement pertaining to dry ice does not align strictly with the
overarching regulations as it maintains flexibility under certain stipulated conditions.

4. What does a positive human chorionic gonadotropin (hCG)
test indicate?
A. Possible pregnancy or certain types of tumors
B. Detection of hormonal imbalances
C. Presence of genetic disorders
D. Indicators of liver function

A positive human chorionic gonadotropin (hCG) test primarily indicates the presence of
hCG in the bloodstream, which is most commonly associated with pregnancy. After
fertilization occurs, the developing placenta begins to produce hCG shortly after
implantation, making it a reliable biomarker for confirming pregnancy.  In addition to
indicating pregnancy, elevated hCG levels can also suggest certain types of tumors, such
as gestational trophoblastic disease or specific testicular cancers. This means that when
evaluating a positive hCG result, a healthcare provider may consider both pregnancy and
potential malignancies as possible causes.  The other choices do not correctly align with
what a positive hCG test signifies. While hormonal imbalances may be assessed through
other tests, they are not related to hCG specifically. Additionally, genetic disorders and
liver function indicators are outside the scope of what an hCG test measures; thus, they
do not apply in this context.
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5. In a blood transfusion context, which antigen typing is
critical for preventing incompatibility reactions?
A. Lewis
B. Kell
C. ABO
D. Rh

In the context of blood transfusions, the ABO antigen typing is critical for preventing
incompatibility reactions. The ABO blood group system consists of antigens A and B, and
individuals can have type A, type B, type AB, or type O blood based on the presence or
absence of these antigens. When a person receives blood that contains antigens foreign
to their own, the immune system may recognize these antigens as harmful, leading to a
potentially life-threatening hemolytic transfusion reaction.   Ensuring that the donor's
and recipient's blood types are compatible is essential, which is why ABO typing precedes
any transfusion. For example, a person with type A blood should not receive type B or AB
blood, as their immune system would attack the foreign B antigens, resulting in serious
complications.  While other antigen typings, such as Rh factor, are also important in the
context of blood transfusions (particularly in avoiding Rh incompatibility during
pregnancy or subsequent transfusions), the initial compatibility primarily hinges on the
ABO blood group system. Therefore, ABO typing directly addresses the most immediate
compatibility issues encountered in blood transfusions, making it a critical focus for
preventing adverse reactions.

6. Which type of virus is detected using polymerase chain
reaction (PCR) testing?
A. Only respiratory viruses
B. Various viruses including HIV, influenza, and COVID-19
C. Only bacterial infections
D. Parasites and fungal infections

Polymerase chain reaction (PCR) testing is a widely used molecular technique that
amplifies specific segments of DNA or RNA, allowing for the detection of various
pathogens. One of the significant advantages of PCR is its ability to identify viruses with
high sensitivity and specificity, making it valuable in clinical diagnostics.  When it comes
to viruses, PCR can be used to detect a range of viral infections, including but not limited
to HIV, influenza viruses, coronaviruses like SARS-CoV-2 (responsible for COVID-19), and
many others. This versatility stems from PCR's capacity to target the genetic material of
viruses directly, enabling quick and accurate diagnosis even in cases with low viral loads.
In contrast, the other options presented do not encompass the range of pathogens that
PCR can effectively detect. Limiting PCR testing solely to respiratory viruses excludes its
application for numerous other viral infections. Suggesting that PCR is specific only to
bacterial infections or to parasites and fungal infections is misleading, as traditional PCR
is not typically the method of choice for these types of pathogens. Rather, PCR's broad
applicability to various viruses is what makes it a critical tool in modern virology,
underscoring the correctness of recognizing its use in detecting a wide range of viral
pathogens.
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7. Which risk is not associated with the WHMIS symbol
described?
A. May cause environmental damage from fumes
B. May react with water
C. May be chemically unstable
D. May burn unexpectedly

The correct choice, which indicates that the risk is not associated with the WHMIS
symbol, focuses on the symbol's specific implications. WHMIS, or the Workplace
Hazardous Materials Information System, uses distinct symbols to quickly communicate
the hazards of various substances. Each symbol corresponds to certain risks based on the
properties of the materials they represent.  The option stating "May cause environmental
damage from fumes" does not align with the typical hazards indicated by most WHMIS
symbols. While it's crucial to consider environmental impacts in a broader context, the
primary symbols under WHMIS usually center on immediate health and safety risks in
the workplace, such as flammability, toxicity, or reactivity, rather than environmental
issues stemming from fumes.  In contrast, the other options all reflect common risks
associated with hazardous materials. The possibility of a substance reacting with water,
being chemically unstable, or unexpectedly burning are all critical concerns directly
related to the properties and behavior of specific substances as indicated by their
corresponding WHMIS symbols. This highlights the importance of understanding not just
the symbols, but also their specific indications regarding risks to ensure a safe working
environment.

8. At what temperature is sheep blood added to molten agar
to produce chocolate agar?
A. 40-45°C
B. 50-55°C
C. 60-65°C
D. 75-80°C

The appropriate temperature for adding sheep blood to molten agar for the production of
chocolate agar is within the range of 40-45°C. At this temperature, the blood cells can
lyse, which is crucial for forming chocolate agar. The heat from the agar is sufficient to
promote the lysis of red blood cells, releasing hemoglobin and giving the medium its
characteristic brown color.   When blood is added at too high a temperature, such as in
the range of 50-55°C or above, it risks denaturing the proteins and enzymes within the
blood, which interferes with the intended use of the medium for growing specific bacteria
that require the nutrients released from the lysed red cells.   Thus, for producing
chocolate agar effectively, it is essential to control the temperature to be between
40-45°C to ensure optimal growth conditions and nutrient availability for the
microorganisms being cultured.
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9. Which statement about thermometers is incorrect?
A. The size is important
B. Calibration must be verified
C. Either alcohol or mercury is used as the indicator
D. Records must be kept

The statement regarding the use of either alcohol or mercury as an indicator in
thermometers is incorrect. While both alcohol and mercury have historically been used in
thermometers, the use of mercury has declined significantly due to safety and
environmental concerns. Many modern thermometers utilize digital sensors, bimetallic
strips, or other non-toxic substances instead of mercury or alcohol.   When discussing
thermometers, the importance of size pertains to their application; certain sizes are
suited for specific tasks or environments. Calibration verification is critical to ensure
accurate measurements, especially in laboratory settings where precision is vital.
Keeping records of temperature readings is also essential for traceability and compliance
with safety standards and regulations, particularly in medical and laboratory
environments.

10. How many minutes should a urine specimen be
centrifuged for microscopy analysis?
A. 3 minutes
B. 5 minutes
C. 7 minutes
D. 10 minutes

For microscopy analysis of a urine specimen, centrifugation is typically performed for 5
minutes. This duration is considered optimal as it allows for sufficient sedimentation of
the formed elements in the urine, such as red blood cells, white blood cells, epithelial
cells, and crystals, without causing excessive disruption or lysing of these components.
Centrifugation for this period strikes a balance, ensuring that all relevant elements are
settled at the bottom of the tube, which can then be analyzed under the microscope.  If
centrifugation is shorter, the sediment may not adequately form, leading to potential loss
of diagnostic information. On the other hand, longer centrifugation times beyond 5
minutes can lead to excessive pelleting and may cause the formation of artifacts, which
could misinterpret the microscopic findings. Therefore, the 5-minute mark is a standard
practice in laboratory settings to ensure accurate and reliable results during urine
microscopy analysis.
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