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 Course Title (Subject): Medical Optical Physics    
Department: Optometry
Stage: First  , Semester  1      
Number of weekly theoretical hours: 2 hours
Number of weekly practical hours: 2 hours
Total number of weekly hours: 4 hours
Credit hours: 
	Instructor information:

	Full name
	Israa Akram Saleem

	Certificate
	Ph.D

	Academic title
	Assistant Lecturer

	Phone No.
	7508404618

	E-mail address
	Israa.saleem@epu.edu.iq

	Course description:

	At the end of the course , the student will be able to understand  optical phenomena in physics

	Course objectives:

	The student is able for knowing the
1-Llight ,its theories, properties and sources

2-  Electromagnetic spectrum and its examples

3-  Reflection and its types in flat and spherical mirrors and solve problems

4- Refraction - Snell’s law –refractive index-and solve problems

	Course textbook:

	Internet websites

	Other course reading list and references:

	·  Internet websites

	Learning resources:

	Theory: lecture halls with computers equipment for lecture presentations, white board, overhead projector, posters

Laboratory practice: Laboratory with equipment for training, white board, computer with equipment for PowerPoint presentations.  
Field practice: equipment available in various settings.
General: library, computer suite with internet access. 

	Teaching and learning strategies:

	Theory: lecture, group discussion, seminar, pair work, group work, role play, case-based learning.
Laboratory practice: Lecture, group discussion, workshop, skill demonstration, group work, role play, team teaching, case-based learning, self-training.
Field practice: skill demonstration, case-based learning, group work, group discussion, clinical facilitation and debriefing, clinical mentorship, seminar, workshop.


1. Course calendar (Theoretical Part):
	Week
	Unit
	Outline
	No. of Hours

	1. 
	
	Light-Light theories-Light sources- Light properties
	2

	2. 
	
	Light speed-Wavelength
	2

	3. 
	
	Electromagnetic spectrum-The units that used for measuring the wavelength 
	2

	4. 
	
	Examples 
	2

	5. 
	
	Reflection and its types and its definition-Total internal reflection 
	2

	6. 
	
	The reflection in plane mirrors 
	2

	7. 
	
	The reflection in spherical mirrors
	2

	8. 
	
	Gausses’ law and Amplification law for spherical mirrors
	2

	9. 
	
	Examples 
	2

	10. 
	
	Refraction-Snell’s law 
	2

	11. 
	
	Refraction in plane and spherical medium 
	2

	12. 
	
	Refraction coefficient-Its relation of light Gausses’ law-Amplification law
	2

	Total
	24


2. Course Calendar/Practical Part

	Week
	Outline
	Number of hours

	1. 
	Plane mirrors
	2

	2. 
	Finding the focal length of convex mirror by using convex lens
	2

	3. 
	A general review of the chapter
	2

	4. 
	Refraction, refraction basics, refraction laws, prism, critical angle, total internal reflection.
	2

	5. 
	Investigate Snell’s law
	2

	6. 
	Total internal reflection
	2

	7. 
	Finding the surface tension of liquid by using capillary tube
	2

	8. 
	A general review of the chapter
	2

	9. 
	Lenses
	2

	10. 
	Finding the focal length of convex lens by using displacement method
	2

	11. 
	Finding the focal length of convex lens by using graphical method
	2

	12. 
	Finding the focal length of convex lens by using plane mirror
	2

	Total
	24


Student evaluation:

Allocation of marks 

	Student performance
	First semester
	Final exam
	Total annual marks

	Written theoretical test
	15%
	25%
	

	Practical lab. Skill
	25%
	35%
	

	Total marks
	40%
	60%
	100%


Examples of exams:

Theoretical questions                                                            
Q1) Chose the correct answer for the following sentences:

  1- Which of the following properties is the same for all electromagnetic waves in vacuum? 

        A. amplitude           B. frequency           C. speed                    D. wavelength  

  2- We see things because they --------   in to our eyes

        A. reflected           B. refracted              C. separated                 D. All 

 3- Stated that light waves travel as separate packets of energy called photons

        A. Corpuscular Theory                           B. Wave Theory       

       C. Electromagnetic Theory                      D. Quantum Theory

4- Electromagnetic wave with a long wavelength means a high frequency

        A. True                              B.  False    

5- The number of waves that occur in 1 second is --------:

        A. wavelength                  B. frequency             C. wave speed            D. energy of a photon

6- The wavelength of light has a frequency of 5.2 x 1012 Hz is :

       A.5.1 x 10-5 m                B. 5.8 x 10-5  m            C.   5.8 x 10-7 m             D. 5.1x 10-7 m                                                    

7- Image formed by plan mirror is always:

     A. Virtual and erect       B. Real and inverted       C. Real and erect      D. Virtual and inverted 

 8- A light wave has a frequency of 4 x 1014 Hz and a wavelength of 5 x 10–7 meters in a   

       medium. The refractive index of the medium is:     

       A.1.6                            B.0.66                       C. 1.5                                    D.0.55

9-In concave mirror when the object is at F, the image is:

      A. enlarged and real         B. enlarged and virtual     

     C. diminished and  real         D. diminished and  virtual

10- As light travels from one medium to another-------- and ------- are changing:   

     A .frequency, wave speed           B. frequency, wavelength          C.wave speed, wavelength. 

11- The index of refraction is  -------------- to the wave speed:

     A.Equal                                 B. Directly proportional                 C. inversely proportional       
                                                                                                                                                 

12-Refractive index for a material for infrared light is
    A. Equal to that of ultraviolet light                      B. Less than for ultraviolet light
    D. Greater than that for ultraviolet light                                                                         (36 marks)

Q2)  Define three of the fowling:

1- Reflection of light  2-Focal length   3-Magnification     4-Index of  Refraction

                                                                       (15 marks)                                                                                             
Q3) Fill the blanks in the table to Formation the  image by a concave mirror    for different  positions of  the object:

	Position of the object
	Position of the image
	size of the image
	Nature of the image

	Beyond C
	
	
	

	Between C and F
	
	
	

	Between P and F
	
	
	


                                                                                                                                            (9 marks)

Q4)  A beam of light of wavelength 589 nm in the vacuum passes through a piece of  Silicon of the index of refraction n=3.5: 
      (1) How fast does light travel in Silicon?
       (2) How does the wavelength of light change in Silicon?
       (3) What is the frequency of light in Silicon?                                        (18 marks)
Q5) The following figure describes a ray of light traveling from air into several mediums.  
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      Arrange the mediums according to index of refraction from greatest to least:

----------- > ------------- > ------------ > -------------

                                                                                                                                                                             (8 marks)                                                                                                                                                               
Q6) Explain Variation of Index of Refraction with Wavelength for the following figure:
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                                                                                                                                                      (14 marks)
Practical questions:

Q1/ fill the blanks                                                                    (5  marks)
1- The pendulum bob swinging through small angle about………….

2- The D capital in focal length of converging lens experiment stand for …………………………………….

3- Mention two apparatus that used in focal length converging lens experiment    1-………………………….. 2-…………………….

4- The ohms law for finding voltage is …………………….

Q2/ from below data find the wavelength of the following lights?
  (5 marks)

	Colors
	ΘRo
	ΘLo

	Violet
	14
	15

	Blue 
	15
	16

	Green 
	17
	17

	Yellow
	19
	20


Q3/ from below data find the focal length of unknown converging lens by displacement method?                                                                  
    (5 marks)

	D/ cm
	d1/cm
	d2/cm


	90
	11
	79

	80
	9
	70

	70
	11.5
	60

	60
	10.5
	51.5

	50
	13
	40


Head of department                                                              lecturer

Assist prof. Dr. Morad Amir Ahmed                                           Dr. Isra Akram
5

