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Cartesian Sign Convention in Ray Optics  concepto.21 Al
The foolproof framework for JEE optical mechanics.

INCIDENT LIGHT

——



Step 1: Define the Origin (0,0) é%

POLE (P) for Spherical Mirrors OPTICAL CENTRE (O) for Spherical Lenses

[ Crucial Rule: All distances are measured from this origin point along the principal axis. ]




The Horizontal Rule (Distances) o

Direction of Incident Light >

NP

Opposite to incident light = NEGATIVE (-x) Same direction as incident light = POSITIVE (+x)

The incident light vector acts as your positive x-axis. Always trace from the Origin.
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You’'ve Learned the Theory.
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The Vertical Rule (Heights) é%

Above Principal Axis

Taken as POSITIVE (+)

Below Principal Axis

0 &D

Taken as NEGATIVE (-)

hf
m = —

h

Linear magnification requires strict
adherence to vertical signs.




Beware the Rote-Memorization Trap T‘%

JEE Trap Alert: Do NOT blindly memorize 'Left = Negative, Right = Positive'.

The Standard Setup The Trap Setup

Direction of
Incident Light =

ﬂ

Direction of
Incident Light <

_

&/ Notice the FLIP! Light

direction determines signs.

Examiners can, and will, place the object on the right or use multi-lens
setups to test your conceptual clarity. Always let the light dictate the signs.




Apply the Convention: Concave Mirror

Diagram Section

Incident Light =
>

TopAll
Table Section
i Measurement T :
Variable Path Direction Sign
Object Dist. : Opposite NEGATIVE
(u) P to Object Light )
Image Dist. Opposite NEGATIVE
(v) P to Image Light (-)
Focal PtoF Opposite NEGATIVE
Length (f) Light ()
Image ‘ NEGATIVE
Height (i) Below Axis | Downward (-)




The Foolproof Execution Checklist L
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1. Draw the Incident Light Arrow.

Do this before anything else.

2. Mark the Origin.

Identify the Pole or Optical Centre.

3. Place your Pen on the Origin.
Force yourself to start all measurements here.

4. Trace to the Target.
Moving with light? [+] | Moving against light? [-]

Mirror Equation: 1/v + 1/u = 1/f Thin Lens Formula: 1/v - 1/u = 1/f



What TopAll Pro Does Differently
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