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COURSE NUMBER: RAD 121 
 
PREREQUISITE(S): Successful completion of earlier program requirements 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTIONS: 

 
This course introduces the principles of radiographic physics, 
incorporating theory and application of basic principles 
underlying the operation and maintenance of x-ray equipment 

 
TEXTBOOK(S): Johnston, James N and Terri L Fauber. Essentials of 

Radiographic Physics and Imaging. 1st Edition. St. 
Louis: Elsevier, 2012. ISBN 978-0-323-06974-8 

 
REFERENCE(S): Bushong, Stewart. Radiologic Science for Technologists. 9th 

Edition. St. Louis: Mosby, Inc., 2007 
 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

 
 
Pencil for all tests, calculator, computer access with internet 

 
METHOD OF 
INSTRUCTION: 

 
This course involves approximately 90 hours of lecture, which 
will be supplemented with lab demonstrations and discussion. 
Outside readings and homework assignments may be 
assigned to reinforce the learning. 

. 
 

GRADING SYSTEM: 94 - 100 = A 
85 - 93 = B 
75 - 84 = C 
70 - 74 = D 
Below - 70 = F 
 
Because RAD 121 is a major course in the Radiologic 
Technology curriculum, a grade of 75 or higher must be 
achieved to continue in the program.  This course is a 
prerequisite for other RAD courses.   
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It is the policy of all program faculty that no individual test 
grades or course grades are rounded to a whole number. 

 
GRADE 
CALCULATION 
METHOD: 

 
 
There will be quizzes accessed through BlackBoard as 
well as unannounced quizzes at the beginning of class.  
 
There will be six tests given in addition to a 
comprehensive final examination. Any student with a 
course average of 94 or higher may choose to exempt the 
final exam with the instructor's approval.  
 
The following percentages indicate the grade calculation 
for this course.  
               
          Tests One - Six         =  75% 
          Quizzes                   =  10%  
          Final Examination        =  15% 
                                                         100% 
 

  

 
ATTENDANCE 
POLICY: 
 

Students are responsible for punctual and regular attendance 
in all classes, laboratories, field trips, and other class 
activities. The College does not grant excused absences; 
therefore, students are urged to reserve their absences for 
emergencies. When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
work missed.  
 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
who stops attending the online class and fails to initiate a 
withdrawal will remain on the class roster.  With this in mind, 
for every assignment, test or exam not completed while still 
enrolled in the course the student will receive a grade of zero 
and the final course grade will be calculated accordingly. 
  
Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation 
and approval by the appropriate department head and 
academic dean. 
 
Students are tardy if not in class at the time the class is 
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scheduled to begin.  Students who are tardy are admitted 
to class at the discretion of the instructor.   

 
If a student is absent due to sickness or emergency on the 
day of an assigned test, the student must notify the 
appropriate instructor prior to the beginning of the class 
period.  (The student must speak directly with the specific 
instructor. If the instructor is not available prior to class, a 
message may be left on the instructor’s voice mail.)  
Arrangements will be made by the student and instructor for 
the make-up examination to be given the day that the student 
returns to campus.  No arrangements will be made for the 
make-up examination in the event that the student is absent 
without prior notification.  A grade of zero (0) will be recorded 
for that test. 
 
Absences for Religious Holidays:  Students who are absent 
from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
an instructor-approved plan which outlines the make 
up of activities and assignments. 
 

2. Observances of religious holidays resulting in four or 
more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan with 
outlines the make up of activities and assignments. 

 
ACADEMIC 
CONDUCT:  
 

ACADEMIC DISHONESTY:  Students are expected to uphold the 

integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
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reprimand, loss of credit for assignment/test, termination from 
course, and probation, suspension, or expulsion from the 
College.  For further explanation of this and other conduct 
codes, please refer to the Student Handbook. 
 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 

pagers and beepers are not permitted to be turned on or 
used within the classroom.  Use of these devices during 
classroom time will be considered a violation of the student 
code as it relates to “disruptive behavior.”   

 

CLASS/LAB 
PROCEDURES: 

 
Lab sessions utilizing the Radiographic Labs may be 
scheduled. Each student is responsible for his/her 
participation in the lab. This course has a BlackBoard 
component. The student must participate in the assignments 
provided through this delivery system. 

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services. You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan Lee Terhune Student Services Building, 
room 112 of the Spartanburg Community College campus.  
By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 

 
 

  

http://www.sccsc.edu/SDS/
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COURSE 
COMPETENCIES & 
OBJECTIVES: 

Upon satisfactory completion of this course, the student 
will be able to: 

 
I. Identify basic concepts of radiation science.   
 
 1. Review basic mathematical concepts. 
 2. State the systems of measurement. 
 3. Indicate the system of measurement used most often  
  in the sciences. 
 4. Name the base/fundamental quantities. 
 5. Identify the standard unit associated with each   
  fundamental quantity. 

6. Name the derived quantities pertinent to the radiologic 
sciences. 

7. Identify the standard unit associated with each of the 
derived quantities. 

8. Name the special quantities of ionizing radiation. 
9. Identify the standard unit associated with each special 

quantity of ionizing radiation. 
 10. State Newton’s Three Laws of Motion. 
 11. Explain the Law of Conservation of Energy. 
 
II. Describe the structure of matter.   
 

 1. Define the following terms: elements, compounds,  
  molecules, and atoms. 
 2. Identify the primary components of an atom. 

3. Define the terms atomic number and mass number.  
4. Describe the periodic table. 
5. Recognize the term isotope and list examples. 
6. State the difference between centripetal and 

centrifugal force. 
7. Identify covalent and ionic bonds. 

 
III. Differentiate among basic concepts of electricity. 
 

 1. Define the terms electrostatics and electrodynamics. 
2. Identify electric charges. 
3. Describe the methods of electrification. 
4. State the Laws of Electrostatics. 
5. Describe the electric field existing around a conductor. 
6. Define the term "ground. 
7. Explain what is meant by "static discharge." 
8. Name examples of conductors and insulators. 
9. Describe the three main factors in a steady direct 

current circuit. 
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8. Describe an alternating current circuit. 
9. Explain the concept of Ohm's Law. 
10. Solve basic circuit problems using Ohm's Law. 
11. Identify various electric-measuring instruments. 
12. Compare and contrast a series circuit and a parallel 

circuit. 
13. Indicate means of electrical safety. 
14. Identify the use of capacitance. 
15. State the unit of capacitance. 
16. Calculate power and power loss within a circuit. 
 

IV. Differentiate between the principles and concepts of 
 electromagnetism.   
 

 1. Identify the three types of magnets. 
 2. Describe the Laws of Magnetism. 

3. Describe the magnetic field and lines of force. 
4. Define the terms permeability and retentivity in relation 

to magnetic materials. 
5. Indicate classifications of matter on the basis of 

magnetism. 
6. Define the following terms: helix, solenoid, and 

electromagnet. 
7. Distinguish among the principles of electromagnetic 

induction. 
8. Describe the electric generator. 
9. Recognize the sine wave produced by the rotation of a 

generator. 
10. Diagram the flow of electric current in relation to the 

rotation of a generator. 
11. Indicate properties of an alternating current circuit. 
12. State the difference between the DC generator and 

AC generator. 
13. List two reasons why alternating current is used more 

frequently. 
14. Describe the electric motor. 
15. State the principle upon which an electric motor 

operates. 
16. Describe the two types of alternating current motors. 
17. Describe the principle of operation of a transformer. 
18. Solve transformer problems using the transformer and 

the autotransformer laws. 
19. Compare and contrast the types of transformer 

construction in relation to various types of power 
losses. 

20. Identify the devices used for regulation of high voltage. 
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21. Identify the devices used for current control in the tube 
circuit and in the filament circuit. 

 
V. Identify the principles and concepts of rectification.   
 
 1. Define rectification. 

2. Indicate the two ways of rectifying an alternating 
current circuit. 

3. Identify the principles of thermionic emission. 
4. Describe the types of rectification systems. 
5. Briefly describe the valve tube and its principal of 

operation. 
6. Recognize the flow of electrons through the four-diode 

rectification system during each phase of alternating 
current. 

7. Describe the tests performed to check 

rectification/timer accuracy for 1  and 3  generators. 

8. Identify differences between 1  and 3  rectification. 
9. Define the term voltage variation. State the different 

voltage variations for 1  and 3  rectification.  
 
VI. Summarize the properties and production of x-rays.   
 

 1. Review the history of how x-rays were discovered. 
2. Describe the nature of electromagnetic radiation. 
3. Describe the cold cathode x-ray tube. 
4. Describe the hot cathode x-ray tube. 
5. List the four conditions necessary for the production of 

x-rays. 
6. Describe the interactions between electrons and the x-

ray tube target. 
7. List two important aspects to consider when choosing 

a target material for the x-ray tube. 
8. Summarize the properties of x-rays. 
9. Define the terms exposure quantity and quality. 
10. List the factors affecting quantity and quality of x-rays 

in the beam. 
11. Indicate the purpose and type of filtration devices. 
12. Define the terms hard x-rays, soft x-rays, and Grenz 

rays. 
13. Explain how mAs, kVp, filtration, target material, and 

voltage variation affect the x-ray emission spectrum. 
 
VII.  Relate the parts of the radiographic tube to its  
      efficient operation. 
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 1. Describe several support designs for the x-ray tube. 
2. Describe the parts of the x-ray tube in detail: 

   a.  protective housing 
   b.  glass envelope 
   c.  cathode assembly 
   d.  anode 

3. Review the process of thermionic emission. 
4. Define the line focus principle and anode heel effect. 
5. Identify factors which affect the line focus principle and 

the anode heel effect. 
6. Identify three causes of x-ray tube failure. 
7. Demonstrate the proper use of x-ray tube rating charts 

and anode cooling curves. 
8. Calculate heat units for various types of equipment. 
9. Summarize the steps to extend tube life. 

 
VIII. Organize the components of the x-ray circuit in the  
   appropriate working order.   
 
 1. Identify the source of electric power to an institution. 

2. Relate the important aspects of the following 
components of the primary circuit: 

  a.. main switch 
  b. fuse 
  c. line voltage compensator 

d. autotransformer 
e. pre-reading kV meter 
f. timer/exposure switch 
g. circuit breaker 
h. filament circuit 
i. primary coil of step-up transformer 

3. Relate the important aspects of the following 
components of the secondary circuit: 
a. secondary coil of step-up transformer 
b. mA meter/mAs meter 

  c. rectifier 
 d. x-ray tube 

4. Using flashcards construct an x-ray circuit in the 
correct order of components. 

5. Describe other types of generators: falling load, high 
frequency, and capacitor-discharge. 

 6. Identify the principle of operation of mobile   
  radiographic units.  
 
IX. Recognize the principles and functioning of the image 
 intensification system. 
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 1. Describe the components of the image intensification  
  system. 
 2. Calculate flux gain and brightness gain. 
 3. Describe image-recording devices used in   
  fluoroscopy. 
 4. Explain the characteristics of digital images as related 
       to digital fluoroscopy. 
 5. Describe the parts of a digital fluoroscopy system and  
       their functions. 
  
X. Indicate the principles of the automatic exposure  
     control system.  
 

 1. Explain the principles of automatic exposure control  
  systems. 
 2. Identify the types of AEC systems. 
 3. Indicate the standards set for Automatic Exposure  
  Control by the federal government. 
      4.  Describe the proper use of the AEC system with  
           respect to collimation, detector selection, CR  
           alignment, positioning, image-receptor size  and  
           technical factor selection. 
 
XI.  Recognize the principles and functioning of CT.  
 

      1.  Describe the components of the CT imaging system. 
      2.  Differentiate between conventional and spiral/helical  
          CT scanning. 
      3.  Explain the functions of collimators in CT. 
      4.  List the CT computer data processing steps. 
      5.  Name the functions of the array processor used for  
           image reconstruction. 
      6.  Define the term "algorithm" and explain its impact on  
           image scan factors and reconstruction. 
      7.  Define the terms "raw data" and "image data." 
      8.  Explain the difference between reconstructing and  
          reformatting an image, 
      9.  Describe the application of the following terms: 
           a.  pixel/matrix/voxel 
           b.  linear attenuation coefficient 
           c.  CT/Hounsfield number 

   d.  partial volume averaging 
   e.  spatial resolution 
   f.  contrast resolution 
   g.  noise 
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   h.  window width (ww) and window level (wl) 
   i.  annotation 
   j.  region of interest 
  k.  standard vs. volumetric data acquisition 

     10. Name the common controls found on CT operator  
           consoles and describe how and why each is used. 
     11. Identify the types and appearance of artifacts most  
           commonly affecting CT images. 
     12. Explain how artifacts can be reduced or eliminated.  
     13. List and describe current data storage techniques  
           used in CT. 
     14. Name the radiation protection devices that can be  
           used to reduce patient dose in CT and describe the  
           correct application of each. 
 

 
 


