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What type of waves can undergo diffraction?

(O Only sound waves

O Only light waves

O Only water waves

QO All types of waves v’

Diffraction can occur with any type of wave, including sound waves, light waves, and water waves, as
long as they encounter an obstacle or opening that is comparable in size to their wavelength.

Which optical component is used to separate light into its component wavelengths?

O Lens
O Mirror
QO Diffraction grating v’
O Prism

A prism is an optical component that separates light into its component wavelengths by refracting
different colors at different angles. This property allows it to create a spectrum from white light.

What does the variable A represent in the diffraction formula?

O Slit width

O Wavelength v
O Angle of incidence
O Speed of light

In the context of the diffraction formula, the variable A represents the wavelength of the wave being
diffracted. It is a crucial parameter that influences the diffraction pattern observed.

Which of the following is a practical application of diffraction?
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(O Calculating the speed of sound
O Determining crystal structures v’
(O Measuring temperature
O Calculating gravitational force
Diffraction is commonly applied in various fields, such as in the design of optical instruments like

microscopes and telescopes, where it helps in understanding and improving image resolution.
Additionally, it is utilized in technologies like X-ray diffraction for material analysis.

What is diffraction?

O The reflection of waves

O The bending of waves around obstacles v’
(O The absorption of waves

O The refraction of waves

Diffraction is the bending and spreading of waves when they encounter an obstacle or pass through an
aperture. It is a fundamental phenomenon observed in various types of waves, including light and sound.

How does the double-slit experiment provide evidence for the wave-particle duality of light?

/7

The double-slit experiment provides evidence for the wave-particle duality of light by
demonstrating that light can create an interference pattern (wave behavior) when not observed,
but behaves like particles (photons) when measured.

What is the significance of the central maximum in a diffraction pattern?
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The central maximum is the brightest point in a diffraction pattern, resulting from constructive
interference of light waves.

What are the components of a typical diffraction experiment setup?

(J Laser v
(J slits v
(J Screen v
(] Prism

A typical diffraction experiment setup includes a coherent light source, a sample or diffraction grating, a
detector, and sometimes additional optical elements like lenses or mirrors.

Which factors influence the diffraction pattern in a double-slit experiment?

() Distance between slits v’
(] Wavelength of light v/

(] Speed of light

() Width of the slits v/

The diffraction pattern in a double-slit experiment is influenced by factors such as the wavelength of the
light used, the distance between the slits, and the distance from the slits to the observation screen.

Explain how diffraction demonstrates the wave nature of light.

VZ

Diffraction demonstrates the wave nature of light by showing how light waves bend around
obstacles and spread out after passing through narrow openings, leading to interference patterns
that are characteristic of wave behavior.

What can be determined using X-ray diffraction?

(] Atomic structure of crystals v/
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() Speed of light
(J wavelength of X-rays v’
(] Chemical composition

X-ray diffraction is primarily used to determine the atomic and molecular structure of a crystal by
analyzing the pattern of X-rays scattered by the crystal lattice. This technique can reveal information
about the arrangement of atoms, the distances between them, and the symmetry of the crystal structure.

Discuss the importance of diffraction gratins in scientific research and technology.

/

Diffraction gratins are essential tools in scientific research and technology, allowing for the
precise measurement of wavelengths and the analysis of light spectra, which is vital in fields
such as spectroscopy, telecommunications, and optical engineering.

How does Huygens’ Principle help in understanding the formation of diffraction patterns?

/

Huygens’ Principle helps in understanding the formation of diffraction patterns by illustrating that
each point on a wavefront acts as a source of new wavelets, which interfere with each other to
create the observed pattern.

Describe the role of slit width in determining the diffraction pattern in a single-slit experiment.
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The slit width determines the angular width of the central maximum and the spacing of the
subsequent minima in the diffraction pattern; a narrower slit leads to a wider spread of the
diffraction pattern.

In a single-slit diffraction experiment, what primarily affects the width of the central maximum?

O The speed of light

O The slit width v

(O The distance to the screen
(O The color of light

The width of the central maximum in a single-slit diffraction experiment is primarily affected by the width
of the slit itself. A narrower slit results in a wider central maximum due to increased diffraction.

What is the main evidence for the wave nature of light demonstrated by Young’s double-slit
experiment?

O Reflection
O Refraction
QO Interference pattern v’
O Polarization
Young's double-slit experiment demonstrates the wave nature of light through the observation of

interference patterns, which occur when light waves overlap and combine, creating regions of
constructive and destructive interference.

Which of the following are true about single-slit diffraction?

(] It creates a pattern of bright and dark fringes. v’

(] The intensity of fringes depends on the slit width. v’
(] It only occurs with sound waves.

(] The pattern is independent of wavelength.
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Single-slit diffraction occurs when light passes through a narrow slit, resulting in a pattern of alternating
bright and dark fringes due to interference. The width of the slit and the wavelength of light significantly
influence the diffraction pattern.

Which principle explains the wavefront reconstruction in diffraction?

O Newton's Laws

O Huygens’ Principle v
O Snell's Law

(O Archimedes' Principle

The principle that explains wavefront reconstruction in diffraction is Huygens' Principle, which states that

every point on a wavefront can be considered a source of secondary wavelets that spread out in all
directions.

In the context of diffraction, what does Huygens’ Principle state?

(] Every point on a wavefront is a source of secondary wavelets. v’
(J Wavelets spread out in all directions. v’
("] Only the primary wavefront is important.
(] It applies only to light waves.
Huygens' Principle states that every point on a wavefront acts as a source of secondary wavelets, and

the new wavefront is formed by the envelope of these wavelets. This principle helps explain the
phenomenon of diffraction and the propagation of waves.

Which statements are true about diffraction gratins?

() They consist of closely spaced lines. v

(J They can be used to measure wavelength. v’
(] They reflect light.

(] They are used in spectrometers. v’

Diffraction gratins are optical devices that disperse light into its component wavelengths, creating a
spectrum. They work based on the principle of diffraction, where light waves bend around obstacles and
interfere with each other.
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