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Introductory Message 

This Self-Learning Module (SLM) is prepared so that you, our dear learners, 

can continue your studies and learn while at home. Activities, questions, 

directions, exercises, and discussions are carefully stated for you to 

understand each lesson. 

Each SLM is composed of different parts. Each part shall guide you step-by-

step as you discover and understand the lesson prepared for you. 

Pre-test are provided to measure your prior knowledge on lessons in each 

SLM. This will tell you if you need to proceed on completing this module, or 

if you need to ask your facilitator or your teacher’s assistance for better 

understanding of the lesson. At the end of each module, you need to answer 

the post-test to self-check your learning. Answer keys are provided for each 

activity and test. We trust that you will be honest in using these.  

In addition to the material in the main text, Notes to the Teachers are also 

provided to the facilitators and parents for strategies and reminders on how 

they can best help you on your home-based learning.  

Please use this module with care. Do not put unnecessary marks on any 

part of this SLM. Use a separate sheet of paper in answering the exercises 

and tests. Read the instructions carefully before performing each task. 

If you have any questions in using this SLM or any difficulty in answering 

the tasks in this module, do not hesitate to consult your teacher or 

facilitator. 

Thank you.
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Before we start, kindly answer the 15-item test to check what you know 

about our lesson. 

 

Hello! How was your day going? Hope you are excited to learn something today! 

 

This module was designed and written with you in mind.  It is here to help you 

master the Electromagnetic Waves, specifically the effects of Electromagnetic 

Radiation on living things and the environment. The lessons are arranged following 

the content standards of the Science 10 curriculum guide with their corresponding 

learning competencies. 

 

Most Essential Learning Competency 

Explain the effects of EM radiation on living things and the environment. 

Learning Objectives 

After going through this module, you are expected to: 

1. Prove that electromagnetic waves can be reflected or absorbed. 

2. Match the types of radiation with its Effect on living tissue and its uses. 
3. Solidify understanding of the consequent effects of electromagnetic 

radiations to living things and the environment. 

4. Record your interactions with electromagnetic waves. 

5. Identify the more suitable EM wave/radiation to use for a particular process 
than other types of radiation. 

6. Determine whether someone is in danger of radiation poisoning. 
 

 

 
 

 
 

 
 

 

What I Know 

Direction: Read each question carefully. Choose the letter of the best answer. 
Write the chosen letter on a separate sheet of paper. 

A. Choose the letter of the correct answer. 

1. Which two waves lie at the ends of the visible spectrum? 

a. Infrared and Ultra-violet rays   

b. Radio waves and Microwaves  

c. Radio waves and X-rays 

d. X-rays and Gamma rays 

 
What I Need to Know 



 

2 
 

2. In the visible spectrum, which color has the longest wavelength? 

a. Blue    

b. Green    

c. Red    

d. Violet 

 

3. Which type of Electromagnetic radiation kills living cells? 

a. gamma rays   
 b. microwaves 

c. x-ray   
d. Ultra-violet waves 

 

4. Which type of Electromagnetic radiation produces Vitamin D in the skin 

and gives us tanning effect? 

 a. infrared waves   

 b. microwaves 
c. x-ray   

d. Ultra-violet waves 
 

5. What type of electromagnetic waves is used in radar? 
 a. infrared waves   

 b. microwaves 
c. Radio waves   

d. Ultra-violet waves 

 
B. Answer the following question briefly but substantially. 

 
1. How are EM waves different from mechanical waves?  

2. Give two sources of EM waves in the Earth’s environment. 
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Module 

5 
Effects of Electromagnetic 
Radiation on Living Things and 
the Environment 

 

The Electromagnetic Wave Theory 
We are surrounded with thousands of waves. Waves collide with our bodies and 

some pass through us. Most of these waves are invisible but we can perceive some. 

The warmth of the sun and the light that we see are just a few of them. These 

waves share similar characteristics, yet, they are unique in some ways. These 

waves are called Electromagnetic Waves. 
 

Electromagnetic waves are different from mechanical waves in some important 

ways. Electromagnetic waves are disturbance that transfers energy through a field. 

They are also referred to as EM waves. They can travel through medium but what 

makes them strange is that they can also transmit through empty space. 
 

Radiation is the term used to describe the transfer of energy in the form of EM 

wave. For a mechanical wave to travel, it must vibrate the medium as it moves. 

This makes use some of the waves’ energy. In the end, it makes them transfer all 

energy to the medium. As for EM waves, they can travel through empty space or 

vacuum, so they do not give up their energy. This enables EM waves to cross great 

distances such as that from the sun to the Earth (which is almost vacuum) without 

losing much energy. In vacuum, EM waves travel at a constant speed of 300 000 

000 meters per second. At this rate, the rays of the sun take 8 minutes to reach the 

Earth. 
 

Electromagnetic waves can also transmit with a material medium. They can also 

transfer energy to the medium itself. When they interact with matter, their energy 

can be converted into many different forms of energy. With these characteristics, 

electromagnetic waves are used for a wide variety of purposes. 
 

In this module we will discuss the effects of EM radiation on living things and the 

environment. For a start, let’s see if you can still remember the different types of 

Electromagnetic (EM) Waves found in Electromagnetic Spectrum with their Uses 

and applications. 

 

 

What’s In 

Activity 1. EM Spectrum and their Applications 

Procedure:  

 Enumerate the Electromagnetic Waves (from lower to higher 

frequency) and their Applications and uses. Write your answers on a 

separate sheet of paper. (15 points) 
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EM WAVES Applications / Uses 

  
 

   

 

  
 

  
 

  
 

  
 

  
 

 
If you have access to Science books or internet connection, you may read 

and research for the other different applications of the different types of 

Electromagnetic to increase your knowledge. You can also read and research for 

the Effects of Electromagnetic Radiation on living things and the environment for 

your new lesson. Now, you are about to explore another world of EM spectrum. 

 

 

What’s New 

EFFECTS OF EM RADIATION ON LIVING THINGS AND  

THE ENVIRONMENT 

 The term radiation is elastic. Unfortunately, it has come to mean 

“something terrible” in ordinary conversation. Literally radiation means “anything 

emitted from a localized source”, but in the context of biology we mean something 

quite specific. Human beings live amidst a sea of radiation of all sorts. It is useful 

to classify these radiations according to their biological effects, especially on 

human beings. 

Since the early part of this century we have been aware that all radiation, 

including electromagnetic fields, consists of particles. The more energy the particles 

of radiation transmit to living cells, the more they can affect them. We classify 

radiation according to increasing energy per particle because this is the same as 

listing them according to increasing harmfulness. 
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We generally classify radiation as “penetrating” or “non-penetrating”: 

penetrating means radiation such as x-rays, which pass through our skin, whereas 

non-penetrating radiation stops at our skin. 

Electromagnetic spectrum 

 low frequency magnetic fields, power lines 

Non-penetrating, 

Non-bioactive 

radio AM, FM radio; 

 infrared Heat lamps, radiant heaters, 

wood stoves 

Non-penetrating, 
Bioactive 

ultraviolet UV tanning lights, sunlight 

 

Penetrating, 
Bioactive 

x-rays medical, dental x-ray machines; 

TV & computer cathode ray 
tubes 

 Gamma (y) rays radioactive decays, cosmic rays 
 

Before we go to the deeper part of the lesson, let’s try the next activity first. 

Activity 2. On and Off! 

Objective:  

 Prove that electromagnetic waves can be reflected or absorbed. 
 

Materials: 

 TV with remote control     

 Mirror with stand 
 

PRECAUTION: 

1. See to it that your hands and the TV’s electric wire are dry. 

2. Make sure that you are holding at the Cord’s plastic part. 

3. Ask for assistance if you don’t know how to plug the wire. SAFETY FIRST. 
 

Procedure:  

1. Turn the TV on and off using a remote control. 

2.  Position the mirror at an angle with which it could reflect the waves from the 

remote control to the TV. 

 

2. Turn the TV on and off by aiming the remote control at the mirror. 
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Guide Questions: 

Q1. How did you have to position the remote control in order to turn the TV 

on and off? 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 Q2. What does this indicate? 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 

4. This time, try to block the path of the radiation of the Remote control (or the 

transmitter of the remote) using your hand/paper/board or any other a bit 

thick material. 

 

Q3. What does this indicate? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

 

 

What is It 

 

HAZARDS OF ELECTROMAGNETIC RADIATION 

 

 

 

Electromagnetic Radiation can be useful as well as hazardous. Over-

exposure to certain types of electromagnetic radiation can be harmful. The higher 

the frequency of the radiation, the more damage it is likely to cause to the body: 

In medicine, energy at radio frequencies can be used to produce local 

heating in tissues—at low intensities this is called diathermy. At high intensities 

and higher frequencies, this effect is applied in surgery to excise tissue while 

cauterizing it. 

 Microwave ovens emit radio waves at wavelengths especially absorbed by 

water molecules. The molecules absorb energy and become hot, thereby cooking 

the food. As far as hazard to life and limb is concerned, a leaky microwave oven can 

give you ordinary burns from too much heat. Powerful radar systems can kill at 

short ranges— basically, the organism absorbs too much power. They are also 

known to stimulate cataracts in the lenses of mammalian eyes. That is, it is 

definitely a bad idea to work near radar antennas when they are in operation. 

GUIDE CONCEPTS 
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 Certain authors find it both profitable and enjoyable to frighten the public 

with technological bogeymen. One such has claimed both that microwave ovens 

pose an unacceptable health risk to their users and that there exists a vast 

conspiracy cover up these facts. Similar claims of hazard have been advanced (by 

the same author) regarding the deleterious effects of the electric and magnetic 

fields of power lines. 

Infrared radiation lies beyond the red end of the visible light. It is emitted 

by all objects. The amount and wavelength of radiation depend on temperature. 

Prolonged Infrared exposure can lead cataracts, corneal ulcers, and retinal burns. 

So, don’t stare at the Sun! 

 The infrared radiation in the sunlight damages skin. Human skin rises to 

about 40 ˚C as it converts the absorbed infrared into heat. On a global scale, 

trapped infrared radiation contributes to global warming. 

Effects of Penetrating Radiations 

Our eyes detect electromagnetic waves in the wavelength region of (violet) to 

(red), i.e. the range is 4−7×10−5 cm. The energy range of the corresponding 

photons is 3.1-1.8 electron volts, according to the Planck-Einstein relation 

E = hν. 

That is, the energy of visible-light photons is sufficiently great to excite 
atoms and molecules, or to break the weaker types of chemical bond (for example 

the hydrogen bond whose typical strength is 0.2 eV). However, most matter is 
opaque to radiation in the visible range, so these photons neither penetrate past 

our skins nor influence our internal body chemistry (except through the eyes, of 
course). 

Ultraviolet (UV) Radiation is found naturally in sunlight. We cannot see or 

feel it, but our skin respond to UV exposure by turning darker over time. This is 
called sun tan. This happens as our bodies attempt to reduce the amount of UV 

radiation reaching deeper skin tissues. But since UV rays have high energy, it 
could be harmful to some extent. It could burn the skin and hurt our eyes. 

Overexposure to UV radiation may cause skin cancer. Sunscreen lotions serve as 
filters to protect the body from ultraviolet radiation. 

 

 However, some UV must penetrate to the basal cells in order to convert 
lipids into Vitamin D, vital to calcium utilization. Thus, humans adapted to high 

latitudes tend to produce less melanin (i.e. to be less pigmented) than humans 
adapted to equatorial life, because the reduced intensity of solar UV at high 

latitudes would produce insufficient Vitamin D. (In fact, people living at the most 
northerly latitudes—Scandinavia, Greenland and Alaska—historically depended on 

oily fish such as salmon and cod, which happen to be rich in Vitamin D. 

 
 X rays were discovered by Wilhelm Conrad Roentgen in 1895. Almost 
immediately he realized that they could penetrate solid matter and produce a 

shadow image on photographic film. Within a few years X ray machines were 

ubiquitous in medical diagnostic practice throughout the civilized world. 
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Soon practitioners began to discover that unlimited exposure to X rays was 

unwise. They began to report skin burns and lesions that took a long time to heal, 
comparable to ordinary burns although without the immediate pain that 

characterizes a thermal burn. X-rays damage cells causing mutations (which may 
lead to cancer) and cell death – this is why doctors and dentists stand behind 

protective screens when taking lots of X-rays. 
 

All X-rays are dangerous because they can damage healthy living cells of 
the body. This is the reason why frequent exposure to X-rays should be avoided. 

Too much exposure to X-rays can damage body tissues and can cause cancer. 

 
Gamma rays, which carry the highest energy, that are so strong it can 

damage cells causing mutations and cell death. They can only be blocked with lead 
and thick concrete. Gamma rays are used to treat cancer through the process 

called radiotherapy. They are also used for sterilization of drinking water. 
 

 

 

 

 

 

 

What’s More 

 

 Hurray! You already knew Effects of EM radiation on living things and the 

environment. You also knew the Hazards of Electromagnetic radiation and its 

Penetrating effects to organisms. This time let’s solidify your understanding by 

doing the next activity. Good Luck! 

 

 

Activity 3 

Is it Safe? 

 
Objective:  

 Solidify understanding of the consequent effects of electromagnetic 

radiations to living things and the environment. 

 

Procedure: 

1. Read the following statements. 

2. For each one say if it is … true / Partly true / False. 

3. Put your answer on box provided. 

Let us see if you have understood what you’ve read 

above. Try doing Activity 3 below. 
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A. Electromagnetic Spectrum 

 
 

 

B. Radiation 

 

 

 

What I Have Learned 

 

Excellent! Now you have learned that some of the Electromagnetic 

Radiations are harmful to living organisms. Remember the things you read to this 

module and answer the question inside the box. 
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Why are high frequency electromagnetic waves like gamma rays harmful to living things? 

  

 Answer: 

 

 

 

 

What I Can Do 

Activity 4 

Electromagnetic Diary 

Objectives: 

 Record your interactions with electromagnetic waves. 

Procedure: 

 Record your interactions with electromagnetic waves for at least 1-3 days (or 

until you have recorded 15-20 interactions). Remember cell phones, 

sunlight, heat (ovens, heaters), microwaves, radios, remote controls, wireless 

modems etc. Some example entries are given: 

e.g. 

05:30 PM Switched on the lights at home. Visible Light Light bulbs 

06:30 PM Checked email on my laptop using 

a wireless network. 

Radio Wireless router. 

 

Time Activity Type of EM 

wave 

Produced by 
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Assessment 

 

 

YOUR TASK: 

Imagine you are a radiographer, a healthcare professional who specializes in 

the imaging of human anatomy for the diagnosis and treatment of pathology. 

One of your elderly patients, Mrs. Jones, has to have a lot of treatments 

recently and is worried that the amount of radiation could be dangerous. 

Write a letter to your patient to explain: 

A - How x-rays work 
B -Why x-rays are more suitable for this process than other types of 

radiation 

C - How cancer is treated using radiation 
D -Decide whether your patient is in danger of radiation poisoning from their 

treatment and why/why not. 
 

 
You should be able to complete most of these questions using your own 

knowledge and the information available on Moodle. 
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Additional Activities 

 

Activity 3: Electromagnetic Spectrum 

Objective: Match the types of radiation with its Effect on living tissue and its 

use. 

 

 

  

Used for… 
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What I Know 
A. 

1.a 

2.c 

3.a 
4.d 

5.b 
 

B. 

1. How are EM waves different 

from mechanical waves? 
Electromagnetic 

waves are disturbance in a field 
while mechanical waves are 
disturbance in a medium. Both 
carry energy but 
electromagnetic wave can 
travel in vacuum while 
mechanical waves cannot.  

 
2. (Answers may vary)  

 

What's In 
Activity 1 

 
 

Some answers in 

“Application/Uses” may 

vary. 

 

 

 

 

 

 

 What’s New 
 

Activity 2: On and Off! 

 

Answers: 

Q1: The remote control 
should be aimed at the 
mirror such that the incident 
beam strikes it at an angle 
that will direct the reflected 
beam towards the TV 
Q2: It indicates that EM 
waves can also be reflected 
just like mechanical waves. 
 Q3: It indicates that EM 
waves can also be 
blocked/absorbed. 

 What’s  More 
 

Activity 3: Is it Safe? 

A.  B. 

1. false 1. true 

2. true 2. true 

3. partially 
true 

3. true 

4. true 4. true 

5. false 5. true 

6. true 6. true 

7. false 7. true 

8. true 8. true 

9. true 9. true 

10. false 10. true 

 

 What I Have Learned 
 

Answer: 

 High frequency 
waves like the gamma rays 
are harmful because they 
carry very high amount of 
energy that enables them to 
penetrate and kill living 
cells. 
Answers may vary. 

What I Can do & 

Assessment: 
(Answers may vary.) 

Additional Activities: 
Types of 
radiation 

Effects Used for.. 

Gamma Can kill living 
cell and cause 
cancer 

 

X-ray Can kill living 
cell and cause 
cancer 

Creating img 
of the inside of 
body. 

UV Burning of 
tissues 

 

Visible Probably none Optical fibers 
and com… 

Infrared Activates cells 
in the retina 

Remote 
controls and 
thermal 
imaging 

Microwav
e 

  

Radio Probably none Communicatio
n RADAR 

Some answer may vary. 

 

Answer Key 
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EDITOR’S NOTE 

This Self-Learning Module (SLM) was developed by DepEd 

SOCCSKSARGEN with the primary objective of preparing for and 

addressing the new normal. Contents of this module were based 

on DepEd’s Most Essential Competencies (MELC). This is a 

supplementary material to be used by all learners of 

SOCCSKSARGEN Region in all public schools beginning SY 2020-

2021. The process of LR development was observed in the 

production of this module. This is Version 1.0. We highly 

encourage feedback, comments, and recommendations. 

 

For inquiries or feedback, please write or call: 

Department of Education – SOCCSKSARGEN 

Learning Resource Management System (LRMS) 

 

Regional Center, Brgy. Carpenter Hill, City of Koronadal 

Telefax No.: (083) 228 8825 / (083) 228 1893 

Email Address: region12@deped.gov.ph 
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