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Question: 1 
   
Which of the following is the most accurate type of calibration? 
 
A. Internal calibration.  
B. Fixed calibration.  
C. Marginal calibration.  
D. External calibration. 
 

Answer: D     
 
Explanation: 
Calibration is a critical process in ensuring the accuracy and reliability of measurement equipment. The 
main purpose of calibration is to eliminate or reduce bias in the equipment's readings relative to a 
known standard or reference. There are various methods of calibration, but they broadly fall into two 
categories: internal calibration and external calibration. 
Internal calibration is a method where the calibration process is integrated within the equipment itself. 
This form of calibration uses the device's built-in capabilities to adjust its measurements. The primary 
advantage of internal calibration is convenience and speed. It allows operators to quickly calibrate the 
equipment with minimal setup, making it ideal for situations where measurements are needed 
frequently and promptly. However, this method may compromise on accuracy. Since internal calibration 
is dependent on the device's existing systems and components, it may not always account for external 
factors or more nuanced discrepancies that could affect measurements. 
On the other hand, external calibration involves the use of external standards or calibrated equipment 
that are independent of the device being calibrated. This method is generally recognized as more 
accurate because it compares the device's performance against a separately verified standard. External 
calibration is typically conducted in controlled environments and involves meticulous procedures to 
ensure that the calibration standard is accurate. This process is more time-consuming and may require 
specialized knowledge or resources, such as access to certified calibration laboratories. 
The reason external calibration is considered more accurate lies in its comprehensive approach to 
verification. By utilizing an independent standard, external calibration minimizes the risk of internal 
biases within the equipment. It provides a broader validation scope, as the external standards are often 
calibrated under stringent conditions that align with national or international guidelines. This 
meticulousness helps in achieving high precision and reliability in measurement, which is critical in fields 
where even a minor error can lead to significant consequences. 
In conclusion, while internal calibration offers speed and convenience, external calibration is favored for 
its accuracy and reliability. Choosing the appropriate calibration method depends on the specific 
requirements of the measurement task, including the acceptable level of accuracy and the operational 
context. For applications where precision is paramount, external calibration is the recommended 
approach, despite its greater demand for time and resources. 

Question: 2 
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The gluteus medius attaches to what? 
 
A. The lesser trochanter. 
B. The greater trochanter. 
C. Both the lesser and greater trochanter. 
D. The major trochanter. 
 

Answer: B     
 
Explanation: 
The correct answer to the question "The gluteus medius attaches to what?" is "The greater trochanter." 
The gluteus medius is a crucial muscle located on the lateral aspect of the upper thigh. It plays a 
significant role in stabilizing the pelvis during walking, as well as in the movement of the hip and thigh. 
The attachment points of the gluteus medius include its origin and insertion. The muscle originates from 
the outer surface of the ilium, which is part of the hip bone, and extends from just below the iliac crest 
to the anterior and posterior gluteal lines. From there, the muscle fibers converge to form a tendon that 
inserts on the greater trochanter of the femur. The greater trochanter is a prominent, palpable bony 
projection located at the upper part of the thigh bone (femur), near the hip joint. 
The location of the greater trochanter makes it an ideal leverage point for the gluteus medius to exert its 
action. When the gluteus medius contracts, it abducts the thigh (moves it away from the body's midline) 
and helps in the medial rotation (turning inward) of the thigh. These actions are essential for 
maintaining balance and a smooth, efficient walking gait. Additionally, the gluteus medius helps to 
prevent the pelvis from dropping to the opposite side during the stance phase of walking, which is 
important for proper gait mechanics. 
In summary, the greater trochanter serves as the crucial attachment site for the gluteus medius muscle. 
This connection is vital for the muscle's role in locomotion and balance. Understanding these anatomical 
relationships helps in appreciating how the muscular and skeletal systems work together to facilitate 
movement and maintain stability in the human body. 

Question: 3 
   
How many ulna bones are in the body? 
 
A. 5. 
B. 4. 
C. 3. 
D. 2. 
 

Answer: D     
 
Explanation: 
5. The human body contains two ulna bones. The ulna is one of the two long bones in the forearm; the 
other being the radius. Each arm contains one ulna, located on the side opposite the thumb. The ulna 
plays a crucial role in forming the elbow joint at its upper end with the humerus, which is the bone of 
the upper arm. At its lower end, the ulna participates in forming the wrist joint. 
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5. The primary function of the ulna is to provide structure and support to the forearm, enabling a range 
of movements at the elbow and wrist joints. It serves as an attachment point for muscles that facilitate 
these movements. Additionally, the ulna helps protect the nerves and blood vessels that run through 
the forearm to the hand. Given its importance in arm mobility and protection, the ulna's integrity is vital 
for daily activities that involve the arms and hands. 
5. In summary, there are exactly two ulna bones in the human body, one in each forearm. They are 
essential for the mechanical function of the arms and contribute significantly to the upper limb's overall 
dexterity and strength. The ulna, along with the radius, allows for the complex movements of the 
forearm, such as rotation and bending, crucial for performing various tasks and movements efficiently. 

Question: 4 
   
What is not advised when positioning patients for a forearm scan? 
 
A. Chair without wheels. 
B. A chair with wheels. 
C. Patient relaxes shoulders. 
D. Patient relaxes elbow. 
 

Answer: A     
 
Explanation: 
When positioning patients for a forearm scan, it is not advised to use a chair with wheels. The reason for 
this recommendation stems from the need for stability and safety during the imaging process. A chair 
with wheels might move unintentionally, which can lead to blurred images or even potential injury if the 
patient were to shift or fall unexpectedly. 
Stability is crucial in medical imaging, as even slight movements can compromise the quality of the scan 
results. This is particularly important in forearm scans where detailed visualization of bones, joints, and 
soft tissues is necessary. A stable chair supports the patient in maintaining the correct posture and 
position throughout the scanning procedure, which is essential for producing clear and accurate images. 
For the best results, the chair used should have a firm back that supports the patient’s spine and 
encourages an upright posture. This not only enhances the quality of the images but also contributes to 
the comfort of the patient during the scan. Relaxing the shoulders and elbows can help in reducing 
muscle tension, which might otherwise influence the positioning of the forearm or even affect the scan 
results. 
Therefore, while patient comfort and relaxation are important, ensuring that the chair does not have 
wheels is crucial for maintaining the necessary stability and safety during a forearm scan. Other aspects 
of patient positioning, such as having a firm backrest and encouraging a relaxed posture, also play 
significant roles in achieving successful imaging outcomes. 

Question: 5 
   
Where is the spinal subarachnoid space found? 
 
A. Below the level of Lumbar 2. 
B. Above the level of Lumbar 2. 
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C. Below the level of Lumbar 4. 
D. Below the level of Lumbar 6. 
 

Answer: A     
 
Explanation: 
The correct answer to the question "Where is the spinal subarachnoid space found?" is "Below the level 
of Lumbar 2." 
To understand this, it's crucial to first understand the anatomy of the spine. The spine is divided into 
several regions: cervical, thoracic, lumbar, sacral, and coccygeal. The lumbar region, often referred to as 
the lower back, comprises five vertebrae known as L1 to L5. This area is critical as it bears much of the 
body's weight and plays a key role in flexibility and movement. 
The spinal subarachnoid space is a fluid-filled space that surrounds the brain and spinal cord. This space 
is located between the arachnoid mater and the pia mater, two of the three membranes (meninges) 
that cover the brain and spinal cord. The fluid within this space, cerebrospinal fluid (CSF), acts as a 
cushion and shock absorber for the central nervous system, also aiding in the circulation of nutrients 
and removal of waste products. 
The lumbar cistern, which is a part of the spinal subarachnoid space, begins around the level of the 
second lumbar vertebra (L2) and extends downwards. This region is significant in medical procedures 
such as lumbar punctures (spinal taps). During a lumbar puncture, a needle is inserted into the spinal 
subarachnoid space to collect cerebrospinal fluid for diagnostic testing or to administer medication. It is 
crucial to perform this procedure below L2 to avoid damage to the spinal cord, which typically ends at L1 
or L2 in adults, transitioning into a collection of nerve roots known as the cauda equina. 
Therefore, when the question asks about the location of the spinal subarachnoid space, specifically in 
relation to lumbar vertebrae, the correct response is that it is found below the level of Lumbar 2. This 
area provides a safe zone that avoids the spinal cord and facilitates the safe insertion of a needle during 
procedures like lumbar punctures. 

Question: 6 
   
Which is true of ALARA? 
 
A. It should not be implemented.  
B. It is only needed if new equipment is being used.  
C. It is an option for any radiation safety program. 
D. It is a regulatory requirement for any radiation safety program. 
 

Answer: D     
 
Explanation: 
ALARA, which stands for "As Low As Reasonably Achievable," is a principle that plays a critical role in the 
field of radiation protection and safety. The core idea behind ALARA is to minimize the exposure to 
radiation to the lowest levels possible, considering economic and social factors. This principle is not just 
a guideline but is integrated into the regulatory frameworks that govern radiation safety programs 
across various sectors, including medical, industrial, and nuclear power generation. 
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The importance of implementing ALARA is rooted in the potential health risks associated with exposure 
to ionizing radiation, which can include both acute effects and long-term risks such as cancer. By 
adopting ALARA, radiation safety programs aim to protect patients, workers, and the general public by 
employing a range of strategies. These strategies include using shielding, optimizing radiation processes, 
and ensuring that the duration of exposure to radiation is as short as possible. 
Contrary to the incorrect option stating that "It should not be implemented," ALARA is indeed a 
regulatory requirement for any radiation safety program. This mandate ensures that all radiation 
practices are conducted under stringent safety standards to minimize risk. Additionally, the principle is 
not only applicable when new equipment is being used; it is a continuous requirement regardless of the 
age or type of equipment involved. 
Furthermore, ALARA is not merely an optional component of radiation safety programs. It is a 
fundamental requirement enforced by regulatory bodies such as the Nuclear Regulatory Commission 
(NRC) in the United States, and similar organizations worldwide. These agencies require that all licensed 
and regulated facilities follow the ALARA principle as part of their operational and safety culture. 
In summary, the correct answer to the question about ALARA is that it is a regulatory requirement for 
any radiation safety program. This principle underscores the commitment to safety and health in 
environments where radiation is used, emphasizing the necessity of keeping radiation exposure as 
minimal as is reasonably achievable. 

Question: 7 
   
What layer of the femur is characterized by being very hard and difficult to cut through? 
 
A. Compact bone. 
B. Periosteum. 
C. Bone marrow. 
D. Collimated bone. 
 

Answer: A     
 
Explanation: 
The layer of the femur that is characterized by being very hard and difficult to cut through is the 
compact bone. The femur, like other long bones, is structured into three primary layers: the periosteum, 
the compact bone, and the bone marrow. 
The outermost layer, the periosteum, is a dense layer of connective tissue that covers the bone. It serves 
several functions, including the provision of a surface for the attachment of muscles and tendons, the 
supply of nutrients to the bone, and the capacity for bone growth and repair. 
The middle layer is the compact bone, which is also known as cortical bone. This layer is particularly 
dense and rigid, making it very hard and resistant to cutting. The compact bone's structure is primarily 
cylindrical and forms the bulk of the femur's shaft. Its dense matrix is crucial for its high strength and 
durability, which are essential for supporting the weight of the body. This layer is also where much of 
the bone's mechanical strength is located, making it critical for protection and structural support. 
Within the compact bone, there are thousands of tiny passageways and holes, which serve as conduits 
for nerves and blood vessels. These channels allow for the transport of nutrients and waste products to 
and from bone cells, which are embedded in the compact bone matrix. 
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The innermost layer of the femur is the bone marrow. This layer houses the marrow cavity, which is 
filled with bone marrow. In adults, the marrow primarily consists of fat (yellow marrow) and is also an 
important site for the production of blood cells (red marrow). 
The composition of compact bone includes a high concentration of minerals, particularly calcium, which 
contributes to its hardness and rigidity. Despite its density and hardness, compact bone is dynamic and 
participates in metabolic processes such as calcium homeostasis. 
Importantly, the compact bone layer is designed to feel no pain directly because it lacks nerve endings. 
Any pain associated with the bone typically arises from the periosteum or from within the bone marrow. 
In summary, the compact bone is the layer of the femur noted for being very hard and difficult to cut 
through. Its structural and compositional characteristics enable it to perform crucial functions related to 
support, protection, and the facilitation of bodily movements. 

Question: 8 
   
What two types of osteoporosis have the same symptoms? 
 
A. Osteogenesis imperfecta and secondary osteoporosis.  
B. Genuine imperfecta osteoporosis and primary osteoporosis.  
C. Primary and secondary osteoporosis. 
D. Channeled and corrective osteoporosis. 
 

Answer: C     
 
Explanation: 
Osteoporosis is a condition characterized by weakened bones, which increases the risk of sudden and 
unexpected fractures. Primarily, osteoporosis is classified into four types: primary osteoporosis, 
secondary osteoporosis, osteogenesis imperfecta, and idiopathic juvenile osteoporosis. Among these, 
primary and secondary osteoporosis often present with similar symptoms, which can lead to confusion 
in distinguishing between the two without proper medical evaluation. 
Primary osteoporosis is largely age-related and is the most common type. It typically occurs in 
postmenopausal women and men in their late 70s and 80s. This form of osteoporosis is primarily due to 
a decrease in bone density that happens naturally as part of the aging process, coupled with a drop in 
sex hormones which are crucial in maintaining bone strength. 
On the other hand, secondary osteoporosis results from specific clinical conditions that lead to an 
accelerated loss of bone mass. This type can occur at any age and is caused by lifestyle factors and 
medical conditions such as prolonged use of steroids, hyperthyroidism, kidney failure, and certain 
autoimmune disorders. Despite these differences in causation, the symptoms of secondary osteoporosis 
mirror those of primary osteoporosis, including an increased tendency for fractures, back pain, a 
decrease in height over time, and a stooped posture. 
Both primary and secondary osteoporosis lead to similar bone fragility, and therefore, the symptoms 
can appear identical. However, the underlying causes differ significantly, which is crucial for treatment 
strategies. In both cases, early diagnosis and appropriate management are vital to prevent severe 
complications such as fractures, which can substantially impair mobility and quality of life. 
It’s essential for individuals who experience symptoms of osteoporosis, regardless of type, to seek 
medical advice for proper assessment and treatment. Bone density tests, lifestyle assessments, and 
medical history evaluations are typically employed to differentiate between primary and secondary 
osteoporosis and to tailor an effective treatment plan. This distinction is crucial because treating 
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secondary osteoporosis involves managing the underlying medical conditions contributing to bone loss, 
in addition to the standard osteoporosis treatments. 

Question: 9 
   
On the vertebrae, what is the ring of cortical bone called? 
 
A. Matched ring.  
B. Articular ring.  
C. Gross ring.  
D. Epiphysial ring. 
 

Answer: D     
 
Explanation: 
The correct answer to the question regarding the ring of cortical bone found on the vertebrae is the 
epiphysial ring. To understand why this is the correct term, it's important to delve into the anatomy and 
structure of the vertebrae, especially focusing on the lumbar region, which is commonly referred to as 
the lower back. 
The lumbar spine is notable for its curvature and is a key area that supports much of the body's weight 
and facilitates movement. Lumbar vertebrae are distinct in their structure; they have a larger horizontal 
diameter compared to their vertical height, which aids in supporting heavier loads and provides greater 
stability. Each lumbar vertebra is composed of three main parts: the vertebral body, the vertebral arch, 
and various bone processes. 
Focusing on the vertebral arch, it is crucial for protecting the spinal cord that runs through its canal. The 
arch itself is made up of two pedicles and two laminae, which serve as bridges joining the vertebral body 
to the processes. The bone processes include transverse, spinous, and articular processes, which play 
roles in muscle attachment and articulation with adjacent vertebrae. 
The epiphysial ring specifically refers to a ring of cortical (dense and hard) bone that encircles the rim of 
the vertebral body. This structure is particularly prominent in adult vertebrae. It is significant because it 
marks the boundary between the softer, spongier bone inside (trabecular bone) and the harder, more 
durable outer bone (cortical bone). The epiphysial ring plays a crucial role in the attachment and 
distribution of forces through the intervertebral discs and adjacent vertebrae. This ring is part of the 
growth area in a developing vertebral bone but in adults, it serves as a key structural feature that helps 
maintain the integrity and strength of the vertebral body under load. 
Thus, understanding the epiphysial ring's function and location helps in comprehending how vertebrae 
support bodily movements and protect neurological structures within the spinal column. This deepens 
the appreciation of the skeletal system's complexity and its critical role in everyday health and 
functionality. 

Question: 10 
   
What does DPA stand for? 
 
A. Dying photon absorptiometry. 
B. Developed photon absorptiometry. 
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C. Direct photon absorptiometry. 
D. Dual photon absorptiometry. 
 

Answer: D     
 
Explanation: 
DPA stands for Dual Photon Absorptiometry. It is a medical imaging technique primarily used to 
measure bone mineral density, an important factor in diagnosing osteoporosis. This technology utilizes 
two different energy levels of photon beams, which pass through the body and allow for the calculation 
of bone density based on the absorption of these photons by the bones. 
The principle behind DPA involves the use of two photon sources, typically gadolinium 153, which emit 
photons at two different energy levels. When these photons pass through the body, they are absorbed 
differently by bones and other tissues due to varying density and chemical composition. The differential 
absorption helps in calculating the bone mineral density more accurately than single photon 
absorptiometry (SPA), which uses only one photon energy. This dual-energy approach compensates for 
soft tissue absorption, making DPA more accurate for assessing central or axial skeletal sites like the 
spine and hip, which are critical areas affected by osteoporosis. 
In contrast, SPA, or Single Photon Absorptiometry, uses only one photon energy and is generally used 
for measuring bone density at peripheral skeletal sites such as the wrist. Though less complex and costly 
than DPA, SPA can be less accurate due to its inability to adjust for soft tissue absorption, making it less 
suitable for central skeletal assessments. 
The use of DPA over SPA in certain clinical situations is determined by the need for precision in 
measuring bone density at locations more susceptible to fractures due to osteoporosis. By providing a 
more detailed and accurate analysis of bone density, DPA helps in the effective management and 
treatment planning for patients at risk of or suffering from osteoporosis, thereby aiding in the 
prevention of fractures and associated complications. 
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