


This course introduces students to basic ultrasound physics principles and sonographic 
instrumentation in preparation for portions of the Ultrasound Physics board examination.  Topics 
include sound characteristics, sound wave mechanics, transducers, and sonographic equipment. 

This course is a study of fundamental principles of acoustic physics including sound waves, sound 
wave propagation, sound wave interactions, image production, ultrasound transducers, transducer 
arrays, transducer operation, imaging modes, and biological effects. 

https://www.youtube.com/watch?v=JF-vuJg6Z3g
http://hortec.bncollege.com/webapp/wcs/stores/servlet/TBWizardView?catalogId=10001&langId=-1&storeId=51560


Module #1  
Materials Covered:  The Basics of Sound and Sound Waves 

Chapters 1-3 - Edelman 
Chapter 1 (pgs. 1-15) - Penny 

*Assessment(s): Complete Review assignment 
   Unit Test 
  
Learning Outcomes: 

• Describe all acoustic physics parameters of sound waves.  

• Examine and characterize acoustic physics principles of sound propagation. 

• Examine and characterize acoustic physics principles of sound wave interaction.  

• Define waves and their acoustic variables. 

• Identify parameters of magnitude to sound waves. 
 
 

http://www.hgtc.edu/academics/distance_learning/netiquette.html
http://www.hgtc.edu/academics/distance_learning/netiquette.html


Module #2  
Materials Covered:  Pulsed Waves 

Chapter 4 -Edelman 
Chapter 1 (pgs. 15-) - Penny 
 

*Assessment(s): Complete Review Assignment  
Unit Test 

  
Learning Outcomes: 

• Describe acoustic physics parameters of pulsed sound waves.  

• Define pulsed waves and their acoustic variables. 

• Explain the terms related to wave theory and apply mathematical principles. 

• Differentiate between physics parameters of pulsed sound vs. sound. 

 

Module #3  
Materials Covered:  Intensities and Interaction of Sound Media 

Chapters 5-6 
*Assessment(s): Complete in class assignment 

Unit Test 
  
Learning Outcomes: 

• Describe acoustic physics characteristics of sound intensity.  

• Define waves and their acoustic variables. 

• Examine and characterize acoustic physics principles of sound wave interaction. 

 

Module #4  
Materials Covered:  Range Equation, Sound Beams and Transducers 

Chapters 7-11 
*Assessment(s): Complete in class assignment 

Unit Test 
  
Learning Outcomes: 

• Interpret transducer operations by performing the following functions on the ultrasound 

machine: image formats, the pulse echo principle, and the Doppler Effect. 

• Apply the correct transducers relevant to each exam and why it is relevant. 

• Explain the terms related to wave theory and apply mathematical principles of the 

Range Equation. 
 



Module # 5: Two-Dimensional Imaging 
Materials Covered: Chapter 12 
*Assessment(s): Class activity 
   Unit Test 
Learning Outcomes: 

1. Explain the mechanical transducer. 

2. Define each array transducer.  

3. Describe the various number of elements, shape, steering and focusing of 

each array transducer. 

4. Discuss how steering and focusing occurs in array transducers. 

5. Define slice thickness and how it affects resolution. 

6. Explain side lobes and grating lobes and their effect on image quality.                                                       
 

Module #6  
Materials Covered:  Artifacts 

Chapters 20 
*Assessment(s):  Artifact Presentation 

   Unit Test 
Learning Outcomes: 

1. Apply academic knowledge of imaging artifacts seen in ultrasound. 

2. Apply the rules of logic related to ultrasound image artifacts. 

3. Distinguish various artifacts and how to confirm presence and how Sonographers 

eliminate. 
 

 



• Tests/Quizzes 

• Presentation 

• Assignments 

• Final Exam 
 

Tests     60 % 
Assignments    20 % 
Final Exam    20 % 
                 100% 

https://www.hgtc.edu/academics/academiccalendars.html


 

 

 

 

http://www.hgtc.edu/sstc
http://www.penjiapp.com/
mailto:sstc@hgtc.edu
http://libguides.hgtc.edu/sstc
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https://libguides.hgtc.edu/techcentral
https://www.hgtc.edu/admissions/student_information/
https://www.hgtc.edu/about_hgtc/library/
http://www.hgtc.edu/admissions/testing_center/


 

https://www.hgtc.edu/current_students/disabilityservices.html
mailto:Melissa.Batten@hgtc.edu


mailto:Jacquelyne.Snyder@hgtc.edu

