PH203 Lesson 7: Geometric Optics III: Lenses
Learning Objectives
7.1: Calculate the location, magnification, and size of the image of a specified object formed by a converging or diverging thin lens. 
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7.2: Describe the nature of the image formed by a converging or diverging thin lens, to include the relative size of the image as compared to the object, whether the image is real or virtual, and the orientation of the image (upright or inverted).

Converging lens with object outside focal point:

· Real image

· Inverted image

· Smaller image


Converging lens with object inside focal point:

· Virtual image

· Upright image

· Larger image


Diverging lens:

· Virtual image

· Upright image

· Smaller image

7.3: Construct three-ray diagrams to determine the location, orientation, nature, and relative size of the image (as compared to the object) for both concave and convex mirrors. Use the first three rays described on page 938 of the text. Draw real rays as solid lines and virtual rays as dashed lines.
· Remember the acronym PFC – Parallel, Focus, Center of Curvature (start at the object for every step):

1. Parallel 

( through Focus

2. (through) Focus
( parallel

3. Center of curvature (to mirror then reflected back on itself) 
Definitions
1. Converging lens: a lens that causes light rays initially parallel to the central axis to converge (935)
2. Diverging lens: a lens that causes light rays initially parallel to the central axis to diverge (935)
3. Near point: the closest point where the human eye can focus a sharp image of an object on the retina (941)
4. Lateral magnification: The size of an image or object, as measured perpendicular to the mirror’s central axis, is called the object or image height. The ratio of h, height of the object, to h’, height of the image, is the lateral magnification. (931)
5. Angular magnification: a comparison of the angle occupied by the image the lens produces with the angle occupied by the object when the object is moved to the near point of the viewer.
· m = '/
6. Spherical aberration: a real lens with spherical surfaces does not form sharp images, a flaw called spherical aberration (944)
7. Chromatic aberration: a real lens does not focus light of different wavelengths to the same point, a flaw called chromatic aberration (944)
