Why f = R/2 for Spherical Mirrors A

Geometric Derivation & Paraxial Approximations for JEE Physics
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The Anatomy of a Spherical Mirror A
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Pole (P): Geometric Centre of Curvature (C): Center of
center of the mirror. the sphere the mirror is cut from.

Crucial Assumption
Paraxial Rays: Rays

incident close to the pole
Radius (R): Distance P that make extremely
between C and P. small angles with the

principal axis.




Setting Up the Geometry A
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TopAll
You’'ve Learned the Theory.
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The Derivation Flow A
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1. Tangent Ratios

MD MD
tanG—C—D tanZB—ﬁ

2. Paraxial Assumption
For small 8, the tangent function approximates the angle.

tanf~60 | tan20 =~ 260

3. Substitution & Resolution
MD MD CD
D z(ﬁ) i e

Since D is extremely close to P (paraxial limit), FD=f and CD =R.




JEE Trap Alert: The Paraxial Limitation A
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Paraxial Rays (Valid) Marginal Rays (TRAP!)
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tan6 ~ 0 — f = R/2 holds Spherical Aberration

In JEE Advanced multi-correct questions, f = R/2 is
FALSE for marginal rays (large aperture mirrors).



Mini Application & Sign Convention A
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The Application The Convention
Find the focal length of a concave Cartesian Sign Convention Rule
mirror with a radius of curvature | '
R =AU aE Distances measured opposite to the

_ direction of incident light are negative.
Solution Block

Stepl: R = —-30cm
(Concave mirror center is in
front of the mirror)

X =AU

Incident Light

B ——

R <
Step2: f = >

—X
Step3: f = —15cm (Negative Direction)




Final Revision Dashboard

A Valid ONLY for Paraxial Rays
(Small Aperture / Small 8)

Concave Rules Convex Rules
Center (C) and Focus (F) are in front. Center (C) and Focus (F) are behind.
Both R and f are Negative (-). Both R and f are Positive (+).

Save this card for rapid JEE mechanics recall.
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