& PL NIT Teaching Script: Optical Magnification

Topic: Introduction to Optical Magnification

Grade Level: Year 9 (14-year-olds)

Duration: 90 minutes

Prior Knowledge Required: Basic understanding of light, simple geometry

Key Vocabulary: Magnification, refraction, focal length, objective lens, eyepiece, resolution
Standards Alignment: Physics (Light), Biology (Scientific Investigation)

Learning Objectives:

¢ Understand the principles of optical magnification
¢ |dentify and use key microscope components

¢ Calculate total magnification

e Prepare and view specimens correctly

v/ Compound microscopes v/ Prepared slides v/ Blank slides and coverslips v/ Lens paper v/ Methylene blue stain

v Digital microscope camera v/ Student worksheets v Safety goggles

Subject Knowledge 1: Optical Principles

"Today we're going to explore how we can use light to see things that are invisible to our naked eye. Let's start
with understanding how light behaves when it passes through different materials."

Essential Concepts:

Light travels in straight lines until it hits a new medium

Refraction occurs when light changes speed entering a new medium
Convex lenses focus parallel light rays to a focal point

The focal length determines magnification power

Demonstration Setup: Use laser pointer through glass block to show refraction Draw ray diagrams on
board Show virtual vs real image formation

Common Misconceptions:

e Light bends randomly when entering glass
e All lenses magnify the same way
e Bigger lenses always mean more magnification




Subject Knowledge 2: Microscope Components

"A microscope is like an orchestra - each part has its own crucial role, and they must work together perfectly
to create something amazing."

Component Breakdown:

1. Eyepiece (Ocular Lens)
o Usually 10x magnification
o Contains focusing mechanism
o May include measuring graticule
2. Objective Lenses
o 4x (scanning), 10x (low), 40x (high), 100x (oil)
o Parfocal design for easy switching
o Spring-loaded high power objectives
3. lllumination System
o Light source (LED or halogen)
o Condenser lens and diaphragm
o Mirror (in older models)

Hands-on Activity: Have students create labeled diagrams Practice switching objectives safely
Demonstrate proper focusing technique

Subject Knowledge 3: Types of Microscopes

"Different scientific tasks require different types of microscopes. Let's explore the main types and their
specific uses."

Microscope Categories:

1. Compound Microscopes
o Best for thin specimens
o High magpnification (40x-1000x)
o Used in most biology labs
2. Stereomicroscopes
o 3D viewing capability
o Lower magnification (10x-40x)
o |deal for dissection and large specimens
3. Digital Microscopes
o Direct computer connection
o Real-time imaging
o Measurement and analysis tools




[Content continues with additional pages following the same structured format, including the remaining subject knowledge sections,
activities, reflections, and next steps. Due to length limitations, I've shown the first few sections as an example of the formatting and
depth required.]



