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1.

What are the main properties of electromagnetic waves?

a) Electromagnetic waves can only travel b) They consist solely of electric fields and

through solid materials. do not have magnetic fields.
c) Electromagnetic waves have the d) Electromagnetic waves are slower than
following main properties: they travel sound waves in air.

at the speed of light, consist of
oscillating electric and magnetic fields,
can propagate through a vacuum, and
exhibit reflection, refraction, diffraction,
and polarization.

Describe the electromagnetic spectrum and its components.

a) Sound waves, light waves, and heat b) The electromagnetic spectrum consists
waves of radio waves, microwaves, infrared
radiation, visible light, ultraviolet
radiation, X-rays, and gamma rays.

¢) Radio waves, sound waves, and d) Only visible light and infrared radiation
thermal radiation

What is wave-particle duality in the context of light?

a) Wave-particle duality refers to the b) Wave-particle duality applies only to
concept that light exhibits both wave- sound waves.
like and particle-like properties.

c) Light only behaves as a wave and not  d) Light can exist as a solid object without
as a particle. any wave properties.



4. List three applications of electromagnetic waves in daily life.

a) Solar panel energy b) Wind turbine operation

¢) 1. Radio communication 2. Microwave d) Hydraulic press function
cooking 3. X-ray imaging

5.  What are Maxwell's equations and their significance?

a) Maxwell's equations are four equations b) Maxwell's equations are a set of laws
that describe the behavior of electric governing thermodynamics.
and magnetic fields and their
interactions.

c) Maxwell's equations are three d) Maxwell's equations are five equations
equations that only describe electric related to fluid dynamics.
fields.

6. Explain the concept of polarization of light.

a) Polarization of light is the speed of light b) Polarization of light is the reflection of
in a vacuum. light off surfaces.

c) Polarization of light refers to the color  d) Polarization of light is the orientation
of light waves. of light waves in a specific direction.

7. How does the speed of electromagnetic waves vary in different media?

a) The speed of electromagnetic waves b) Electromagnetic waves travel faster in
decreases in denser media compared water than in air.
to a vacuum.

c) The speed of electromagnetic wavesis d) The speed of electromagnetic waves
constant in all media. increases in denser media.

8. What is the relationship between wavelength and frequency in electromagnetic

waves?
a) Wavelength and frequency have no b) Wavelength and frequency are
relationship in electromagnetic waves. inversely related in electromagnetic

waves.

c) Wavelength and frequency are directly d) Increasing frequency results in longer
related in electromagnetic waves. wavelength in electromagnetic waves.



9. Identify the region of the electromagnetic spectrum used for medical imaging.

a) Ultrasound b) Infrared

C) X-rays d) Radio waves

10. How do antennas utilize electromagnetic waves for communication?

a) Antenna relies on physical cables to b) Antenna uses sound waves to
transmit data between devices. communicate over long distances.

c) Antenna converts light signals into d) Antenna utilizes electromagnetic
electrical energy for communication. waves to transmit and receive

information by converting electrical
signals into waves and vice versa.

11.  Whatis the role of electromagnetic waves in the greenhouse effect?

a) Electromagnetic waves have no impact b) Greenhouse gases block all

on temperature regulation in the electromagnetic waves from entering
atmosphere. the atmosphere.

c) Electromagnetic waves, especially d) Electromagnetic waves cool the Earth's
infrared radiation, are absorbed and surface by reflecting sunlight.

re-emitted by greenhouse gases,
trapping heat in the atmosphere.

12. Describe how lasers utilize the principles of polarization.

a) Lasers produce unpolarized light by b) Lasers emit light in all directions

scattering photons randomly. without any polarization control.
) Lasers use polarization to amplify d) Lasers emit polarized light by aligning
sound waves instead of light. the electric field vectors of photons,
using optical components to control
polarization.

13.  What s the significance of the visible spectrum in human vision?

a) The visible spectrum is irrelevant to b) The visible spectrum has no impact on
the process of seeing light. color perception in humans.

¢) The visible spectrum enables human  d) The visible spectrum is only important
vision by allowing the perception of for animals with night vision.
colors and light.



14.  How do radio waves differ from gamma rays in terms of energy?

a)

0

Radio waves have lower energy than ~ b) Radio waves have higher energy than
gamma rays. gamma rays.

Gamma rays have lower energy than  d) Radio waves and gamma rays have the
radio waves. same energy level.

15.  Explain how electromagnetic waves are generated by charged particles.

a)

Electromagnetic waves are generated b) Electromagnetic waves are created
by the acceleration of charged when charged particles collide with
particles, creating changing electric each other.

and magnetic fields that propagate
through space.

Charged particles generate d) Electromagnetic waves are produced
electromagnetic waves by emitting only by static charged particles.
sound waves.



Answer Keys

1. ¢) Electromagnetic 2. b) The electromagnetic 3. a) Wave-particle

waves have the
following main
properties: they
travel at the speed
of light, consist of
oscillating electric
and magnetic fields,
can propagate
through a vacuum,
and exhibit
reflection, refraction,
diffraction, and
polarization.

. ©) 1. Radio

communication 2.
Microwave cooking
3. X-ray imaging

. a) The speed of

electromagnetic
waves decreases in
denser media
compared to a
vacuum.

10. d) Antenna utilizes

electromagnetic
waves to transmit
and receive
information by
converting
electrical signals
into waves and
vice versa.

13. ¢) The visible

spectrum enables
human vision by

spectrum consists
of radio waves,
microwaves,
infrared radiation,
visible light,
ultraviolet radiation,
X-rays, and gamma
rays.

5. a) Maxwell's equations

are four equations
that describe the
behavior of electric
and magnetic fields
and their
interactions.

. b) Wavelength and

frequency are
inversely related in
electromagnetic
waves.

11. ) Electromagnetic

waves, especially
infrared radiation,
are absorbed and
re-emitted by
greenhouse gases,
trapping heat in
the atmosphere.

14. a) Radio waves have

lower energy than
gamma rays.

duality refers to the
concept that light
exhibits both wave-
like and particle-like
properties.

6. d) Polarization of light

is the orientation of
light waves in a
specific direction.

9. ¢) X-rays

12. d) Lasers emit

polarized light by
aligning the electric
field vectors of
photons, using
optical
components to
control
polarization.

15. a) Electromagnetic

waves are
generated by the



allowing the
perception of
colors and light.

acceleration of
charged particles,
creating changing
electric and
magnetic fields
that propagate
through space.



