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MULTIPLE CHOICE

QUESTIONS

(MCQ)

(QUE. 1 TO QUE. 25)



Students book, 

Page 115-116

Some examples of transverse waves are the ripples on 
the surface of water, vibrations on a guitar string, and 
electromagnetic waves such as light. 
Some examples of longitudinal waves are sound waves 
and ultrasound waves



Feature Transverse Wave Longitudinal Wave Surface Wave

Definition

A wave in which particles 

vibrate perpendicular to the 

direction of wave travel

A wave in which particles 

vibrate parallel to the 

direction of wave travel

A wave that travels along the 

surface between two 

different media (like water 

and air)

Particle Motion Up and down Back and forth Circular or rolling motion

Direction of Vibration
At right angles to wave 

movement

Same direction as wave 

movement

Combination of transverse 

and longitudinal motion

Main Parts Crest and trough Compression and rarefaction
Crests, troughs, and circular 

motion

Medium Required

Can travel in solids or on 

surfaces; electromagnetic 

waves do not need a medium

Requires a material medium
Usually occurs at the 

boundary of two media

Example 1 Light waves Sound waves in air Ocean water waves

Example 2 Waves on a rope Compression in a spring
Waves on the surface of a 

lake

Example 3 Seismic S-waves Seismic P-waves Ripple waves in water



Students book  Page 118

Example problem Q.3 

Page 119

Practice problem 

Q.14 to Q.23 Page 120
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PRACTICE 

PROBLEMS













Students book, 

Page 121-122
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Students book, 

Page 116-118
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Students book, 

Page 122-123



Students book 

Page 123



Feature Node Antinode

Vibration No vibration Maximum vibration

Displacement Zero Maximum

Type of Interference Destructive interference Constructive interference

Position in Standing Wave Fixed resting point Point of largest movement
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Students book, 

Page 124



Harmonic 𝒏 Wavelength

First harmonic (fundamental) 1 𝜆1 = 2𝐿

Second harmonic 2 𝜆2 = 𝐿

Third harmonic 3 𝜆3 =
2𝐿

3

Fourth harmonic 4 𝜆4 =
𝐿

2

Fifth harmonic 5 𝜆5 =
2𝐿

5



Students book, 

Page 132



Property Definition

Frequency
The number of vibrations or waves produced per second. It is 

measured in hertz (Hz). Higher frequency produces a higher pitch.

Wavelength
The distance between two consecutive compressions or two 

consecutive rarefactions.

Speed
The distance travelled by the sound wave per second. Sound travels 

fastest in solids, slower in liquids, and slowest in gases.

The relationship between them is:

𝑣 = 𝑓𝜆
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Students book, 

Page 133-134





Students book, 

Page 135

Explanation

•Frequency is the number of 

vibrations per second. 

•A sound with more vibrations 

per second reaches your ear 

more rapidly, so it is heard as 

high pitch. 

•A sound with fewer vibrations 

per second is heard as low 

pitch.



Students book, 

Page 135

Explanation

•Amplitude is the maximum 
displacement of particles in a 
medium from their rest
 position. 

•When amplitude is large, particles 
vibrate more strongly, carrying 
more energy. 

•More energy means the ear 
perceives the sound as louder.

Sound Amplitude Loudness

Whisper Small Soft

Normal speech Medium Moderate

Loud music Large Loud

Example
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Students book, 

Page 135



Students book, 

Page 135

Sound Source Sound Level

Whisper ~20 dB

Normal conversation ~60 dB

Busy traffic ~80–90 dB

Rock concert ~110–120 dB

Examples of Sound Levels

Conclusion
•Sound level describes the perceived 
loudness of sound. 

•It is measured in decibels (dB). 

•The decibel scale is logarithmic, making it 
suitable for the wide range of human 
hearing.



Example Q.1, 

Page 138

Practice problems

Page 138



PRACTICE 

PROBLEMS

Page 138
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Students book, 

Page 141

Resonance in air columns occurs when air inside a tube vibrates at its natural frequency 
because of an external sound source. This causes the amplitude of vibration to increase 
greatly, producing a loud sound.

For example, in musical instruments, resonance helps to make sounds louder and clearer:

•In a flute or open organ pipe, the air column vibrates inside an open tube to produce 
musical notes. 
•In a clarinet or closed organ pipe, resonance occurs in a tube closed at one end. 
•In a guitar or violin, the vibrating strings cause the air inside the hollow body to resonate, 
making the sound louder. 

Thus, resonance in air columns is very important in producing strong and pleasant sounds in 
musical instruments.



Students book, 

Page 158-161

Luminous Sources Non-luminous Sources

Objects that produce their own light.
Objects that do not produce their own 

light.

They can be seen because they emit 

light.

They are seen only when light falls on 

them and reflects.

Example: Sun, candle flame, electric 

bulb.
Example: Moon, book, chair, planets.

Difference between luminous and non-luminous sources of light



Medium Meaning Example

Opaque

Does not allow light to pass 

through.
Wood, wall, metal

Translucent

Allows some light to pass 

through. Objects cannot be seen 

clearly.

Frosted glass, butter 

paper

Transparent
Allows almost all light to pass 

through. Objects can be seen 

clearly. 

Clear glass, clean water, 

air

Difference between opaque, translucent and transparent mediums
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Students book, 

Page 158-161

Luminous Flux (P)

Luminous flux is the total amount of visible light energy emitted by a light source per second.

•SI Unit: lumen (lm)

Illuminance (E)

Illuminance is the amount of luminous flux falling on a unit area of a surface.

•SI Unit: lux (lx)  or

Luminous Intensity (I)

Luminous intensity is the amount of luminous flux emitted by a source in a particular direction.

•SI Unit: candela (cd)



Example Q.1, 

Page 162

Practice problems

Page 162



PRACTICE 

PROBLEMS

Page 162







Given:

•luminous flux of lamp = 1750 lm

•desired illuminance = 175 lx

•assume lamp is point–like over one keyboard

•relation:

𝐼 =
P

4𝜋
 𝐸 =

𝐼

𝑟2

1) What distance will give 175 lx with this lamp?

First convert flux → intensity:

𝐼 =
1750

4𝜋
≈ 139.3 cd

Now:

𝐸 =
𝐼

𝑟2  175 =
139.3

𝑟2

𝑟2 =
139.3

175

𝑟 ≈ 0.89 m
Answer:

The lamp should be about 0.9 m above the keyboard.



2) If the fixtures place the lamps at 1.5 m height, will the desired illuminance be achieved?

At 1.5 m:

𝐸 =
139.3

ቀ1.5)2
=

139.3

2.25
≈ 61.9 lx

61.9 lx is much less than 175 lx.

So, the desired illuminance will NOT be achieved, and the illumination will be LESS than 

required.

3) What flux would be needed if lamps are fixed at 1.5 m?

We need:

175 =
𝐼

ቀ1.5)2
→ 𝐼 = 175 × 2.25 = 393.75 cd

Luminous Flux is: 

P = 𝐼 4𝜋 = 393.75 × 4𝜋 ≈ 4950 lm
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Students book, 

Page 158-161

Luminous flux (P):

It is the total amount of visible light energy emitted by a 

source per second.

It tells how much light the light source produces.

SI unit: lumen (lm)

Illuminance (E):

It is the amount of luminous flux falling on a unit area.

It tells how brightly a surface is illuminated.

SI unit: lux (lx)

Relation:

1 lux=1lumen per square meter 

1 lx = 1 lm/m2



Students book 

Page 159

The illuminance inverse square law states that the illuminance (E) of a surface is 
inversely proportional to the square of the distance (r) from a point light source. 
As light travels, it spreads out spherically, meaning a surface twice as far away 
receives exactly one-quarter of the light.

𝐸 ∝
1

𝑟2



Students book 

Page 165

Diffraction is the bending and 
spreading of waves when they 
pass around the edge of an 
obstacle or through a narrow 
opening (slit).

So instead of only “bending at 
the edge of a barrier,” 
remember it also includes 
spreading out after passing 
through a gap or slit.



Students book, 

Page 166

The color of light is related to its wavelength and frequency. 
Different colors have different wavelengths and frequencies.
•Red light has a long wavelength and low frequency. 
•Violet light has a short wavelength and high frequency. 
As the wavelength decreases, the frequency increases, producing different colors in the visible spectrum.



Students book, 

Page 167



The color of light seen from an object depends on the wavelengths present in the 

incident light and on which wavelengths are absorbed or reflected by the object.

An object appears a certain color because it reflects that color’s wavelength and absorbs 

the other wavelengths. For example, a red object appears red because it reflects red light 

and absorbs most other colors. If there is no red light in the incident light, the object may 

not appear red.

Explain that color of light depends on wavelength present in the incident 

light and on which wavelengths are absorbed or reflected by the object

Colors by Absorption Colors by Reflection

An object absorbs certain wavelengths 

(colors) of light.

An object reflects certain wavelengths 

(colors) of light.

The absorbed colors are not seen by our 

eyes.
The reflected colors are seen by our eyes.

More absorption makes the object appear 

darker.

The reflected color determines the color of 

the object.

Example: A black shirt absorbs almost all 

colors of light.
Example: A green leaf reflects green light.
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Students book, 

Page 168



Effects of mixing pigments or dyes:

When pigments or dyes are mixed, they follow the subtractive color mixing process, where different 
wavelengths of light are absorbed and fewer wavelengths are reflected.

•The mixture absorbs more lights and reflects fewer wavelengths. 
•The color becomes darker and less bright with each addition of pigment. 
•Mixing two pigments produces a secondary color. 
•Mixing all primary pigments together results in black or very dark brown (because almost all light is 
absorbed). 

Examples:
•Cyan + Yellow → Green 
•Magenta + Yellow → Red 
•Cyan + Magenta → Blue 
•Cyan + Magenta + Yellow → Black (theoretically) 

 So, the main effect is : more mixing → more absorption → darker color.



Students book, 

Page 169

Polarization of light using a polarizing filter

Polarization is the process in which the vibrations of light waves are 
restricted to one direction only.

•Ordinary (unpolarized) light vibrates in many directions 
perpendicular to its direction of travel. 
•A polarizing filter only allows vibrations in one plane to pass 
through. 
•When unpolarized light passes through a polarizer, the emerging 
light becomes polarized light. 

 Example:
Sunglasses with polarizing filters reduce glare because they block 
unwanted directions of light vibrations, especially reflected light 
from roads or water.



When light reflects from a smooth surface (like water, glass, or a road), it becomes partially polarized.

•The reflected light vibrations become mostly parallel to the surface. 

•This reflected light can produce strong glare. 

•A polarizing filter can reduce this glare by blocking these horizontal vibrations. 

Example:

Sunlight reflected from water or a wet road becomes polarized, which is why polarized sunglasses help 

drivers and fishermen see more clearly.



Students book, 

Page 170



Explanation (Polarizer + Analyzer system)

1.Unpolarized light first passes through a polarizer → becomes plane-polarized light. 

2.This polarized light then passes through an analyzer. 

3.The analyzer allows only the component of light along its axis to pass. 

4.The transmitted intensity follows Malus’ law: 

1. Maximum transmission when θ = 0°→ axes parallel 

2. Zero transmission when θ = 90°→ axes perpendicular (crossed polarizers) 

Key results:

•θ = 0°→ I = I₀ (maximum light passes) 

•θ = 90° → I = 0 (no light passes) 

•Intermediate angles → partial transmission following cos²θ rule



ALL THE BEST

FOR EXAM!
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