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2012E.C (2019/20) ACADEMIC YEAR 

THIRD QUARTER PHYSICS FOURTH HAND OUT FOR GRADE10 

NAME______________________GRADE ________SECTION___________ 

UNIT 6 

ELECTROMAGNETIC WAVES AND GEOMETRICAL OPTICS 

             Types of wave (depending medium) 

There are two types of wave  

1. Mechanical waves  :-travel through a material or substance with time 

                                         They have frequency, period, amplitude and wave length. 

                                                        It transport energy and not the material 

2. Electromagnetic waves:-a transverse waves produced when a magnetic field and an 

electric field are at right angles to each other. 

 Which can propagate through vacuum  and material medium 

 Waves can also classified in to two depending on the direction of movement and 

the vibrations 

 Transverse waves 

 Longitudinal waves 

Transverse waves;-the vibrations are at right angles to the direction of movement 

 

Electro magnetic waves  

 Are produced when a magnetic field and an electric field are at  right angles to each other  

 Travel with the speed of light through vacuum 

 Carry both energy and momentum which can be delivered to the surface 

 All transverse waves are an example of electromagnetic waves 

Representing transverse wave 



2 | P a g e  
 

 

                              Exercise 1  

Define the following terms  

1. Amplitude, frequency, wave length, ray and wave speed  

2. List examples for mechanical wave, electromagnetic waves, longitudinal waves and 

transverse wave 

Relationship between frequency, wave length and wave speed 

Using the formula 

Speed=frequency X wave length         

V=ƒ.𝜆, the units need to be:- 

 Speed: m/s 

 Frequency: Hertz 

 Wave length: meters 

Electromagnetic spectrum 

The sun emits electromagnetic waves with a wide range of frequencies and wave 

length ,which is known as electromagnetic spectrum  

In a vacuum ,all electromagnetic waves travel at speed of         m/s. 

They have different properties because they have different wave length and 

frequencies 

 

Exercise 2 

1. A water wave has wave length of 2cm and a frequency of 15Hz.find its speed 

2. What is the frequency of an x-ray with a wave length of         m? 

REFLECTIONS  

 When light wave is incident on the boundaries separating the two media ,it is turned back 

to the first media without any change in the speed or wave length .this  phenomena is 

known as the reflections of light. 

 The beam of light on its way to the mirror is called incident ray 

 Abeam of light that leaves the mirror is called reflected ray 

 Normal is abroken line that is constructed perpendicular to the mirror 

 Angle of incident is the angle between the incident ray and the normal line 
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 Angle of reflection is the angle between the normal line and the reflected ray 

 Angle  are always measured from the normal line not from the mirror surface 

            Law of reflections 

1. The incident ray,the reflected ray and the normal to the surface are all lie in the same 

plane 

2. The angle of incident is equal to the angle of reflections 

 

 
 

Regular and defused reflection  

Regular reflection :-reflection of wave light from the smooth surface 

e.g mirror 

 

 
defused reflections:- reflection from rough surface 

e.g paper, walls, clothing… 

 

 
Image formed by reflections 

Image:-is an optically formed reproduction of a mirror. Images are formed at appoint 

where rays of light actually intersect or at appoint from which they appear to originate. 

Virtual image:- is an erected image formed behind the mirror and can’t be placed on the 

screen because the ray of light do not actually come from the image but only appear to do 

so 

Real image is an inverted image formed in front of the mirror and can be placed on the 

screen because rays of light actually emanate from it. 

Using the law of reflection to explain how images are formed in a plane mirror and using 

a ray tracing method to find the position of image 

Consider the mirror shown in figure below with the object at O. 

 The first law tells us that the angle of incidence is equal to the angle of 

reflections=r 

 Now race the reflected rays beyond the mirror using dotted line  
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 The point where the dotted lines meet is the position of the image, I 

 

 

In general image formed by aplane mirror is 

 Virtual 

 Erect 

 The same size as the object (Hi=Ho) 

 Object distance is equal to image distance(si=So) 

 laterally inverted(left to right) 
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THIRD QUARTER PHYSICS FOURTH WORK SHEET FOR GRADE10 

NAME______________________GRADE ________SECTION___________ 

I. CHOOSE THE CORRECT ANSWER FROM THE GIVEN ALTERNATIVES  

1. All electromagnetic waves travel through a vacuum at 

A.   the same speed. 

B. speeds that are proportional to their frequency. 

C.    speeds that are inversely proportional to their frequency. 

D.    None of the above 

2.       Electromagnetic waves are 

          A.   longitudinal                                                         C.   transverse. 

          B.   both longitudinal and transverse                    D. None of the above. 

3.       The E and B fields in electromagnetic waves are oriented 

            A.  parallel to the wave's direction of travel, as well as to each other. 

            B. parallel to the waves direction of travel, and perpendicular to each other. 

            C.  perpendicular to the wave's direction of travel, and parallel to each other. 

            D.   perpendicular to the wave's direction of travel, and also to each other. 

4.       An electromagnetic wave is radiated by a straight wire antenna that is oriented vertically.  

What should be the orientation of a straight wire receiving antenna?  It should be placed 

          A.   vertically. 

          B.   horizontally and in a direction parallel to the wave's direction of motion. 

          C.   horizontally and in a direction perpendicular to the wave's direction of motion. 

          D.   None of the above. 

5.       An electromagnetic wave is traveling to the east.  At one instant at a given point its E 

vector points straight up.  What is the direction of its B vector? 

          A.    north      B.  down           C. east                 D.  south 
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6.       Which of the following correctly lists electromagnetic waves in order from longest to 

shortest wavelength? 

          A.  gamma rays, ultraviolet, infrared, microwaves 

         B.    microwaves, ultraviolet, visible light, gamma rays 

          C.   radio waves, infrared, gamma rays, ultraviolet 

D.    television, infrared, visible light, X-rays 

7.       What is the wavelength of light waves if their frequency is 5.0X1014 Hz? 

          A.  0.60 m      B.    6.0 mm       C. 0.060 mm          D.   0.60 micro-m 

8.       How long does it take light to travel 1.0 m? 

          A.   3.3 ns          B.  3.3 micro-s           C.3.3 ms          D.  3.3 s 

9.       What is the wavelength of a 92.9 MHz radio wave? 

          A.   32 mm    B.   32 cm          B.3.2 m          D.    32 m 

10.     What frequency are 20 mm microwaves? 

          A.   100 MHz              B.   400 MH          C.  15 GH      D. 73 GHz 

II. work out (show all necessary steps) 

1. The diagram shows a small source of light ‘O’ .Marked on the diagram are the edges of a 

cone of light which eventually enters the eye of a person roughly as shown in figure 

below, using the RTM explain the image formed and position of the image 

 

2. An object is 10cm from a plane mirror. The angle of incidence on aplane mirror is 35
0 

.draw  a diagram to show the situation and work out 

a. The angle of reflection 

b. The position of the virtual image 

 

 


