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Task 1 : Provide concise definitions for the underlined terms :10pts (1*1)

1.Medical Physics: Medical physics is a branch of physics that applies principles and
techniques of physics to the field of medicine. It involves the use of radiation, imaging, and
other technologies to enhance medical diagnosis, treatment, and research.

2. Radiation Therapy: also known as radiotherapy, is a medical treatment that uses high
doses of radiation to target and kill cancer cells. It is commonly used in the treatment of
various cancers to reduce or eliminate tumors.

3.Nuclear Medicine : is a medical specialty that uses radioactive substances (radiotracers)
and imaging techniques to diagnose and treat diseases.

4.Medical Imaging: refers to the techniques and processes used to create visual
representations of the interior of a body for clinical analysis and medical intervention. This
includes modalities such as X-ray, computed tomography (CT), magnetic resonance imaging
(MRI), and ultrasound.

5.Radiation Oncology: is a branch of medicine that deals with the therapeutic use of ionizing
radiation to treat cancer. It encompasses the planning and delivery of radiation therapy to
target and destroy cancer cells while minimizing damage to surrounding healthy tissues.

6.Medical Physicists: are professionals who apply principles of physics to the field of
medicine. They play a crucial role in the development and implementation of medical
imaging and radiation therapy technologies, ensuring their safe and effective use.

7.MRI (Magnetic Resonance Imaging): is a medical imaging technique that uses strong
magnetic fields and radio waves to generate detailed images of the internal structures of the
body.

8.CT (Computed Tomography): is a medical imaging technique that uses X-rays to create
detailed cross-sectional images of the body. It provides comprehensive views of internal
structures and is valuable for diagnosing various medical conditions.

9.PET (Positron Emission Tomography): is a nuclear medicine imaging technique that uses
radiotracers emitting positrons to visualize metabolic processes within the body. It is
commonly used in cancer diagnosis, staging, and monitoring treatment response.

10.Brachytherapy: is a form of radiation therapy where radioactive sources are placed
directly into or very close to the target tissue. It is often used in the treatment of certain
cancers, such as prostate cancer and gynecological cancers.



Task 2 : Identify the correct term for each definition 2.5pts (0.5*1)

1. Radiological Physics: The study and application of physical principles in medical diagnostics
and treatment.

2. Radiation Oncology Physics: A specialized branch of medical physics focusing on the
precise delivery of radiation therapy.

3. Nuclear Medicine: A technique involving the use of radioactive tracers to visualize and
assess biological processes.

4. Radiation Dosimetry: The science of measuring and assessing the distribution of
radioactivity within the human body.

5. Quality Assurance in Radiation Oncology: Tools and protocols employed by medical
physicists to ensure the safety and accuracy of radiation treatments.

Task 3 : According to the following medical cases propose the most suitable
imaging procedure for each scenario. 4pts (0.5*1)

Medical Case Recommended Imaging Procedure

Headache MRI

Knee Injury X-RAY /CT

Pregnancy ULTRASOUND

Back Pain MRI

Chest Pain CT

Abdominal Pain CT/ULTRASOUND

Twisted ankle X-RAY

Breast Lump ULTRASOUND/MAMMOGRAPHY
Part 11 :3.5pts

1. X-ray Imaging:

e Principle: X-rays are ionizing electromagnetic radiation that can pass through tissues
but are absorbed by denser structures like bones, creating a contrast on the image.

e Importance: X-rays are quick and widely used for detecting fractures, assessing joint
conditions, and visualizing the chest (chest X-ray) for conditions like pneumonia or
lung tumors.



Example: Chest X-rays are crucial for diagnosing lung diseases and conditions
affecting the heart and blood vessels.

2. Computed Tomography (CT):

Principle: CT uses X-rays from multiple angles to create cross-sectional images
(slices) of the body, offering detailed 3D views of internal structures.

Importance: CT is valuable for detailed imaging of the brain, abdomen, chest, and
bones. It is used for diagnosing conditions like tumors, trauma, and vascular
abnormalities.

Example: Abdominal CT scans are essential for identifying and evaluating conditions
such as organ abnormalities, tumors, or inflammatory diseases.

3. Magnetic Resonance Imaging (MRI):

Principle: MRI uses strong magnetic fields and radio waves to create detailed images
of soft tissues, organs, and the musculoskeletal system.

Importance: MRI is excellent for visualizing the brain, spinal cord, joints, and soft
tissues. It is used for diagnosing conditions like neurological disorders, ligament
injuries, and tumors.

Example: Brain MRl is vital for identifying abnormalities such as tumors, vascular
malformations, and neurological disorders.

4. Ultrasound Imaging:

Principle: Ultrasound uses high-frequency sound waves to create real-time images of
internal structures. It is non-invasive and does not involve ionizing radiation.

Importance: Ultrasound is commonly used in obstetrics for monitoring fetal
development. It is also valuable for imaging organs like the liver, kidneys, and heart.

Example: Obstetric ultrasound is crucial for monitoring fetal growth, development,
and detecting anomalies during pregnancy.

5. Nuclear Medicine:

Principle: Nuclear medicine involves the use of radioactive tracers that emit gamma
rays. The distribution of these tracers in the body is detected to create images of organ
function.

Importance: Nuclear medicine is used for functional imaging, assessing organ
function, and detecting conditions like cancer, thyroid disorders, and bone
abnormalities.

Example: Positron Emission Tomography (PET) is employed to visualize metabolic
activity, helping in cancer staging and monitoring treatment response.



