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CLASS 12 PHYSICS « CHAPTER 9

9.5 Refraction at Spherical
Surfaces and by Lenses

From a single curved boundary to a complete
image-forming system.



The Foundation: A
Refraction at a Single Surface
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This equation governs any single
l< N curved boundary, assuming a small
aperture and paraxial rays.




The Transition: Connecting Two Surfaces
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The Handoff

Image |, acts as a virtual
object for the second surface.
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The Optical Axis
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Synthesis: The Lens as an Image-Forming System A
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The Optical Axis

Thin Lens Approximation: We
assume the optical centers of both
surfaces are coincident (Bl, = DI,).




Conceptual Recap

f 3

1. The Base Unit: A single spherical surface bends light based on the
refractive indices of the media and its radius of curvature.

2. The Sequential Handoff: A lens functions as a two-step system. The real
or virtual image formed by the first surface acts directly as the virtual
object for the second surface.

3. The Unified System: By adding the refractive effects of both surfaces
(and assuming negligible lens thickness), the intermediate steps cancel
out, yielding the Lens Maker's Formula—defining the entire lens by a
single focal length (f).
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End of Section 9.5
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