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9.7.1 The Microscope

From simple magnifiers to compound optical systems

724
A\




The Biological Limit of Vision A
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If brought closer than D, the eye cannot focus and strains. A magnifying lens allows us to bring the object
closer than D while keeping the image in sharp focus.




The Simple Microscope TopAll

A single converging lens of small focal length.
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‘\(Virtual & Erect Image) Converging Lens)

The lens allows the eye to view an object placed closer than the near point, forming a magnified, virtual image at a
comfortable viewing distance.
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Viewing States: Strain vs. Relaxation
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Maximum Magnification

» Image formed exactly at D (25 cm).

« Maximum magnification achieved.

Trade-off: Causes eye strain.

Formula Highlight Card

Near Point Magnification: m =1+ (D / f)
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Relaxed Viewing

» Object placed exactly at focal point f.

e Image formed at infinity.

Benefit: Viewed by a relaxed eye.

Infinity Magnification-m =D /f




The Compound Microscope

Forms near focal plane

of eyepiece.

Simple microscopes max outatm <9,
Compound systems use two lenses to
multiply magnification.

Eyepiece Lens:
Objective Lens: First Image (h’): Nearest the eye
Nearest the object. Real, inverted, magnitied.

Final Image: Virtual, Distance between 2nd focal point of
enlarged, and inverted. objective and 1st focal point of eyepiece.

Tube Length (L) =
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Lens Roles & Total Magnifying Power
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The Objective

Physical Design:
Small focal length (f_y), small aperture.

Functional Role:
Creates areal, inverted, magnified intermediate
image.

Magnification Math:

Mo

The Eyepiece

Physical Design:
Functions precisely as a simple magnifier.

Functional Role:
Takes the intermediate image and creates the final
virtual, enlarged image.

Magnification Math:

m —1+RorR
Ty e

Total Magnification: m=m , x m,

At Infinity:m=(L/f,)x (D /f,)




Key Takeaways: The Microscope 4

Q Simple Microscope: A single converging lens (f is small) allowing an
object to be viewed closer than 25 cm. Max magnification is 1 + (D/f)
at the near point.

Q Infinity Viewing: Placing the object exactly at f creates an image at
infinity, offering relaxed viewing at slightly less magnification (D/f).

Compound Microscope: Uses two lenses to break the magnification

limit of a simple lens. Total magnification is the product of both
lenses (m = m_o x m_e).

Lens Design Rule: To achieve high compound magnification, both the
objective and eyepiece must have very small focal lengths (f_o, f_e).
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