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Question: 1 
   
Taxonomy is what? 
 
A. The preservation of living things. 
B. Classification of organisms. 
C. The ability of an organism to evolve. 
D. The study of an organisms fossil record. 
 

Answer: B     
 
Explanation: 
Taxonomy is the branch of biology concerned with the classification of organisms. It involves the 
identification, naming, and grouping of organisms into a coherent system. The main goal of taxonomy is 
to understand the relationships among different groups of organisms and to provide clarity in naming 
species, which is essential for accurate communication in science and conservation. 
The Swedish botanist Carl Linnaeus is often credited as the father of modern taxonomy. In the mid-18th 
century, Linnaeus introduced a systematic framework for naming organisms using a binomial 
nomenclature system. This system uses two names (genus and species) to describe each species, 
creating a standardized format that can be universally applied. For example, the scientific name for 
humans is Homo sapiens, where "Homo" represents the genus and "sapiens" indicates the species. 
In addition to naming species, taxonomy also involves organizing species into broader groupings such as 
families, orders, classes, phyla, and kingdoms. This hierarchical classification helps scientists understand 
evolutionary relationships and the history of life on Earth. It provides a structured way to study the 
diversity of life and trace the lineage of organisms through their evolutionary past. 
While taxonomy primarily focuses on the classification and naming of organisms, it is distinct from other 
fields of biology that may overlap in studying organisms. For example, taxonomy is not primarily 
concerned with the preservation of living things as in conservation biology, nor does it focus on the 
evolutionary adaptability of organisms like evolutionary biology. Similarly, while paleontology involves 
the study of fossils, taxonomy uses living and recently extinct organisms to classify and name species. 
Overall, the discipline of taxonomy is foundational to biological sciences because it provides the systems 
and rules for organizing the diversity of life. This classification is crucial for all other biological sciences, 
allowing researchers to communicate about species and their relationships with precision and clarity. 

Question: 2 
   
What additional factor do vectors quantities have to cause them to be different from scalar quantities? 
 
A. Magnitude 
B. Direction 
C. Symbol notation 
D. Both (b) and (c) 
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Answer: D     
 
Explanation: 
To distinguish between vector quantities and scalar quantities, it is essential to understand the 
additional factor that vectors possess. This additional factor is direction. 
Vector quantities are defined by both their magnitude and direction. For example, when considering the 
vector quantity of force, it is not enough to state how strong the force is (magnitude); one must also 
specify the direction in which the force is applied. This directional component is what differentiates 
vector quantities from scalar quantities. Common examples of vector quantities include velocity, 
acceleration, force, and displacement. 
Scalar quantities, on the other hand, are fully described by their magnitude alone, with no direction 
associated with them. Scalars include quantities such as temperature, mass, energy, and speed. These 
quantities provide a measure of how much there is of something, but they do not provide information 
about the direction in which it acts or moves. 
In mathematical and physical representations, vectors are often depicted using arrows. The length of 
the arrow indicates the magnitude of the vector, while the direction of the arrow indicates the direction 
of the vector. This symbolic notation (often an arrow above a letter or a bolded letter) helps visually 
convey the vector nature of a quantity. 
Thus, when comparing vectors and scalars, the key difference lies in the fact that vectors include both 
magnitude and direction, whereas scalars are described by magnitude alone. This distinction is crucial in 
many fields of science and engineering, where directional attributes play a significant role in 
understanding and describing phenomena. 

Question: 3 
   
This is a diagram of a reptile egg. What structure is letter E? 

  
 
A. Amnion. 
B. Yolk sac. 
C. Albumin. 
D. Allantois. 
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Answer: B     
 
Explanation: 
In the context of the reptile egg structure, the component identified as letter E is the yolk sac. The yolk 
sac is crucial for providing the necessary nutrients to the developing embryo. It is essentially a sac filled 
with yolk, which contains the food material required for the embryo's growth and development. This 
component is directly connected to the reptile embryo and serves as its primary source of nutrition 
during the early stages of development. 
The allantois, another essential structure within the egg, is linked to the yolk sac and the embryo. It 
plays a critical role in facilitating the exchange of gases, such as oxygen and carbon dioxide, between the 
embryo and the outside environment. Additionally, the allantois helps in the removal of metabolic 
wastes produced by the embryo. This function is vital for maintaining a healthy internal environment 
suitable for the embryo’s development. 
As the embryo matures, it progressively absorbs the nutrients from the yolk sac. This absorption process 
leads to a decrease in the size of the yolk sac over time. By the time the embryo is ready to hatch, the 
yolk sac is typically almost entirely consumed, having fulfilled its role of nourishing the embryo through 
the earlier stages of its development. This reduction in the yolk sac's size is a natural and expected 
occurrence as the embryo uses up the stored nutrients to grow and develop within the protective 
confines of the egg. 
In summary, the yolk sac is indispensable for the survival and proper development of the reptile 
embryo, providing essential nutrients and contributing to the overall functioning of the life support 
system within the egg. The interconnected roles of the yolk sac and the allantois ensure that the embryo 
has a constant supply of food and oxygen while also managing waste, creating a balanced 
developmental environment. 

Question: 4 
   
What does the name "streptococcus" indicate about the shape of this bacteria? 
 
A. It is spiral in shape. 
B. It is an elongated shape. 
C. It has multiple spheres in a chain. 
D. It has a flagellum. 
 

Answer: C     
 
Explanation: 
The name "streptococcus" reveals specific information about the morphology and arrangement of this 
type of bacteria. Breaking down the name into its components helps in understanding its descriptive 
nature in microbiological nomenclature. "Strepto" means twisted or chains, and "coccus" refers to a 
spherical shape. Therefore, "streptococcus" indicates that the bacteria are spherical in shape and 
arranged in a chain-like pattern. 
This naming convention is a part of a broader system used to categorize and describe bacteria based on 
their shapes and the configurations they form. There are three primary shapes of bacteria: cocci 
(spherical), bacilli (rod-shaped), and spirilla (spiral-shaped). Within these shapes, the arrangements can 
vary, leading to further classification. For example, staphylococci are spherical bacteria that form cluster 
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arrangements resembling bunches of grapes, which is reflected in the prefix "staphylo-" meaning bunch 
or cluster. 
In the case of streptococcus, the arrangement in chains is significant because it affects how the bacteria 
interact with their environment and host, influencing factors like infection spread and immune evasion. 
The chain formation can be observed under a microscope after gram staining, which is a common 
method used in microbiology to identify and differentiate bacterial species. 
Understanding these terms is not only crucial for microbiologists but also for medical professionals who 
encounter infections caused by various strains of streptococcus. These bacteria are responsible for many 
human diseases, ranging from mild throat infections to severe diseases like rheumatic fever. Identifying 
the bacterial shape and arrangement helps in diagnosing the specific type of infection and deciding on 
an appropriate treatment plan. 
Thus, the name "streptococcus" embodies both the form (spherical) and the pattern (chains) of the 
bacteria, providing essential clues about its biological characteristics and implications for human health. 

Question: 5 
   
You are using a scalpel blade to dissect a shark. Which of the following methods is the best way for 
disposing of the blade when you are finished? 
 
A. Carefully wrapping it in a paper towel, and throwing it in the trash. 
B. Putting in into a biohazard bag. 
C. Mixing it with broken glass in the trash so that the janitorial staff will clearly see its danger. 
D. Using a plastic “sharps” container. 
 

Answer: D     
 
Explanation: 
The best method for disposing of a used scalpel blade after dissecting a shark is to place it in a plastic 
"sharps" container. Here's why: 
Scalpel blades are extremely sharp and can easily cause injuries if not handled properly. Disposing of 
these blades in regular trash bags poses a risk to anyone who handles the waste, such as janitorial staff 
or waste workers, who may accidentally come into contact with the sharp edges and sustain cuts or 
punctures. 
Sharps containers are specifically designed to safely contain and dispose of medical sharps, such as 
needles, syringes, and scalpel blades. These containers are usually made from a hard, puncture-resistant 
plastic to prevent the sharps from escaping and causing injury. The containers are also typically 
equipped with a one-way safety feature that prevents the contents from spilling out once they are 
inside. 
Furthermore, proper disposal into a "sharps" container helps in maintaining a sanitary environment by 
isolating potentially contaminated tools from other types of waste. This is particularly important in 
settings where the risk of infection from biological materials is high, such as in medical facilities or 
laboratories. 
It is important to note that sharps containers should be properly labeled with biohazard markings to 
indicate the presence of potentially hazardous material. These containers are then handled according to 
specific regulations for biohazardous waste, ensuring they are disposed of in a manner that minimizes 
the risk of exposure to infectious agents. 
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Alternative methods such as wrapping the blade in a paper towel and throwing it in the trash, placing it 
in a biohazard bag, or mixing it with broken glass in the trash are all inadequate and unsafe. These 
methods do not provide the necessary protection against injuries or contamination and fail to comply 
with proper waste disposal protocols. 
Using a designated sharps container is not only the safest option but also a regulatory requirement in 
many jurisdictions for the disposal of sharp medical instruments. This practice protects not only those 
who handle medical waste but also the wider community from potential harm. 

Question: 6 
   
What is a carrier? 
 
A. A heterozygous recessive individual with two alleles for a genetic disorder. 
B. A homozygous dominant individual with two genes that are expressed as a genetic disorder. 
C. An individual expressing a phenotypic disorder. 
D. A heterozygous individual. 
 

Answer: D     
 
Explanation: 
A carrier in genetics is an individual who possesses a recessive allele for a genetic disorder but does not 
exhibit symptoms of the disorder. This is because the individual has only one copy of the recessive allele 
and one copy of a normal dominant allele. The presence of the dominant allele masks the effects of the 
recessive allele in the phenotype of the individual, making them appear normal or unaffected. 
Carriers are crucial in the study of genetics because they can pass the recessive allele to their offspring. 
When two carriers of the same recessive allele have children, there is a possibility that their children 
could inherit two copies of the recessive allele, one from each parent. If this occurs, the child will 
express the genetic disorder. Specifically, there is a 25% chance that the child will inherit both recessive 
alleles (one from each parent), a 50% chance that the child will also be a carrier (inheriting one recessive 
and one dominant allele), and a 25% chance that the child will inherit two dominant alleles, resulting in 
not being a carrier or affected by the disorder. 
Understanding who is a carrier is important for genetic counseling, particularly for couples planning to 
have children. Genetic counseling can provide information and guidance on the risks of passing on 
genetic disorders to future generations. Tests are often available to determine whether an individual is a 
carrier of certain genetic traits, particularly if there is a known history of a genetic disorder in the family. 
In summary, a carrier is a heterozygous individual who has one normal dominant allele and one 
recessive allele that can cause a disorder if present in a homozygous recessive state. Carriers do not 
show symptoms of the disorder but have the potential to pass the recessive allele to their offspring, 
which can lead to the expression of the disorder if the other parent also contributes a recessive allele. 

Question: 7 
   
What is the force constant for simple harmonic motion (SHM)? 
 
A. N 
B. Nm-1 
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C. Nm 
D. None of the above 
 

Answer: B     
 
Explanation: 
The force constant in the context of simple harmonic motion (SHM) is a measure of the stiffness of the 
spring or the system undergoing the motion. It is denoted by the symbol 'k' and is a fundamental 
parameter in the equations that describe SHM. The force constant determines how much force is 
needed to stretch or compress the spring by a certain amount. 
In the formula F = kx, 'F' represents the force exerted by the spring, 'x' is the displacement of the spring 
from its equilibrium position, and 'k' is the force constant. The units of 'k' are derived from the equation 
itself: since force (F) is measured in newtons (N) and displacement (x) in meters (m), the force constant 
'k' must have units of newtons per meter (N/m), which can also be expressed as Nm^-1. This unit 
describes the force exerted per unit of displacement. 
The equation F = kx is derived from Hooke's Law, which states that the force exerted by a spring is 
directly proportional to the amount of displacement caused by the force. The proportionality constant in 
this relationship is the force constant 'k'. The greater the value of 'k', the stiffer the spring, meaning 
more force is required to produce the same displacement compared to a spring with a lower force 
constant. 
In the context of the provided question options, the correct unit for the force constant in simple 
harmonic motion is Nm^-1. This unit signifies that the force constant is measured as the amount of force 
per unit displacement, which aligns with the fundamental principles of Hooke's Law and SHM. Thus, the 
answer to the question is Nm^-1. 

Question: 8 
   
In the environment, nitrogen exists in all of the following inorganic forms EXCEPT: 
 
A. Nitrogen gas 
B. Amino acids 
C. Ammonia 
D. Nitrates 
 

Answer: B     
 
Explanation: 
In considering the forms of nitrogen found in the environment, it's important to distinguish between 
organic and inorganic sources. Nitrogen, a vital element for life on Earth, exists in various forms which 
can be broadly categorized into these two types. Inorganic forms of nitrogen typically include nitrogen 
gas (N2), ammonia (NH3), nitrites (NO2-), and nitrates (NO3-). These forms are often found in the 
atmosphere, soil, and water and are utilized by plants and microorganisms in their basic chemical 
processes. 
Nitrogen gas (N2), which makes up about 78% of the Earth's atmosphere, is an inorganic form of 
nitrogen. It is relatively inert due to the strong triple bond between the two nitrogen atoms, making it 
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less reactive and unavailable directly to most living organisms. Specific bacteria, however, can convert 
this atmospheric nitrogen into usable forms through a process called nitrogen fixation. 
Ammonia (NH3), another inorganic form of nitrogen, is a compound of nitrogen and hydrogen. It is a 
crucial intermediate in the nitrogen cycle and can be used directly by plants. Ammonia is produced 
naturally through the decomposition of organic matter and also through industrial processes. 
Nitrates (NO3-) are yet another inorganic form of nitrogen. They are produced from ammonia by a two-
step process involving bacteria that oxidize ammonia to nitrites and then to nitrates. Plants commonly 
absorb nitrates from the soil to synthesize organic molecules like amino acids. 
On the contrary, amino acids, which are the building blocks of proteins, represent an organic form of 
nitrogen. These compounds contain nitrogen, but they are structurally complex and are formed through 
biological processes within living organisms. Proteins composed of amino acids are crucial for the 
structure and function of all living cells. 
Therefore, when asked about the inorganic forms of nitrogen in the environment, amino acids do not fit 
the category. They are, instead, one of the key organic forms that incorporate nitrogen into the life 
processes of virtually all organisms. Thus, the correct answer to the query is amino acids, as they do not 
constitute an inorganic form of nitrogen but are indeed an essential organic form present in the 
biosphere. 

Question: 9 
   
A mixture with 16 gm of Methane and 15 gm of Ethane is burned in a bomb calorimeter, containing 5 Kg 
of water. The temperature of water was raised by 80 oC. If the molar heat of Methane is 891 kJ mol-1, 
what is the molar heat of Ethane? (Cp of H2O = 4180 J Kg-1 oC-1) 
 
A. 1782 kJ mol-1 
B. 1672 kJ mol-1 
C. 1562 J mol-1 
D. 1562 kJ mol-1 
 

Answer: D     
 
Explanation: 
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Question: 10 
   
If a mathematical term is given as 501.00, how many significant digits are there according to the 
scientific measurement procedure? 
 
A. Three 
B. Four 
C. Five 
D. Six 
 

Answer: C     
 
Explanation: 
In the representation of the number 501.00, identifying the count of significant digits involves 
understanding the rules related to zeros in the context of significant figures. 
Significant figures are digits in a number that contribute to its precision. This includes all non-zero 
numbers, zeros between non-zero digits, and zeros that are explicitly placed after the decimal point to 
indicate precision. 
In the number 501.00, the digits '5', '0', and '1' are obviously significant because they are non-zero 
numbers and contribute directly to the value of the number. The real point of interest lies in the 
treatment of the two zeros following the decimal point. 
These zeros are considered significant because they are used to indicate the precision of the 
measurement and show that the measurement was accurate to the hundredths place. Therefore, they 
are not merely placeholders but intentional and meaningful, confirming the precision of the number. So, 
in the number 501.00, all the digits including the two zeros after the decimal point are significant. 
Hence, the number 501.00 has five significant digits: '5', '0', '1', '0', and '0'. Each digit plays a role in 
conveying the accuracy of the value, making them all significant in scientific measurement. 
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