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Lenses 

• Lens - Made from ___________________ material, 

usually with a ______________ edge. 

• Converging Lens – ______________ middle, 

______________ edge (______________) 

• Diverging Lens – ______________ middle, 

______________ edge (______________) 

• Power of lens  

o 𝑃 =
1

𝑓
 

o Unit: ______________ (D) 

Ray Diagrams 

Converging Lenses 

• Ray 1 – ______________ to principal ______________, bends through ______________ 

• Ray 2 – Through ______________, bends ______________ to principal axis 

• Ray 3 – Goes through ______________ of lens, does ______________ bend 

Object beyond 2F (case 1) 

 

 

 

 

 

 

 

 

• Image ______________, ______________, ______________, between ______________ and ______________ 

Object between F and 2F (case 2) 

 

 

 

 

 

 

 

 

 

• Image ______________, ______________, ______________, beyond ______________ 

Object between F and lens (case 3) 

 

 

 

 

 

 

 

 

 

• Image ______________, ______________, between ______________ and ______________ on side with ______________ 

2F F Object 
F 2F 

2F F Object F 2F 

2F F 
Object 

F 2F 
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Diverging Lens 

• Ray 1 now bends ______________ from axis so that it looks like it came ______________ F 

• Ray 2 starts by aiming at ______________ F 

• Ray 3 same as ______________ 

 

 

 

 

 

 

 

 

• Image ______________, ______________, ______________, between ______________ and ______________ 

Thin-lens and Magnification Equations 

1

𝑓
=

1

𝑑𝑜

+
1

𝑑𝑖

                                                  𝑚 =
ℎ𝑖

ℎ𝑜

= −
𝑑𝑖

𝑑𝑜

 

• Where f = focal length, do = object distance, and di = image distance 

• Converging Lens 

o f ______________ 

o do ______________ if real (left side) 

o di ______________ if real (right side) 

• Diverging Lens 

o f ______________ 

o do ______________ if real (left side) 

o di ______________ if virtual (left side) 

A child is playing with a pair of glasses with diverging lenses.  The focal length is 20 cm from the lens and his eye is 5 cm from 

the lens.  A parent looks at the child’s eye in the lens.  If the eye is the object, where is the image located?   

 

 

If his eye is really 3 cm across, how big does it appear? 

 

 

Physics of the Eye 

• Cornea/Lens act as ______________ thin ______________ 

• To see something in focus the ______________ must be on the ______________ at 

______________ of eye 

• Lens can change ____________ to focus objects from different object ____________  

Vision Correction 

Near-sightedness 

• ______________ 

• Image in ______________ of retina 

• Correct with ______________ lens 

Far-sightedness 

• ______________ 

• Image ______________ retina 

• Correct with __________________ lens  

 

 

 

 

 

 

 

 

 

2F F Object F 2F 

Myopia 
Hyperopia 
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What power of spectacle lens is needed to correct the vision of a nearsighted person whose far point is 20.0 cm? Assume the 

spectacle (corrective) lens is held 1.50 cm away from the eye by eyeglass frames. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Color Vision and Color 

Photoreceptors in Eye 

• Rods 

o ______________ sensitive (see in ______________) 

o No ______________ info 

o __________________ vision 

• Cones 

o Centered in ______________ of retina 

o Work in ______________ in ______________ light 

o Give ______________ info 

o Essentially ______________ types each picking up one ______________ color 

Color 

• Non-light producing objects 

o The ______________ we see is the color that ______________ off the object 

o The object ______________ all the other ______________ 

• Light-producing 

o The color we ______________ is the color ______________ 

Practice Work 

1. When you focus a camera, you adjust the distance of the lens from the film. If the camera lens acts like a thin lens, why can 
it not be a fixed distance from the film for both near and distant objects? 

2. A thin lens has two focal points, one on either side, at equal distances from its center, and should behave the same for light 
entering from either side. Look through your eyeglasses (or those of a friend) backward and forward and comment on 
whether they are thin lenses. 

3. Will the focal length of a lens change when it is submerged in water? Explain. 

4. If the cornea is to be reshaped (this can be done surgically or with contact lenses) to correct myopia, should its curvature 
be made greater or smaller? Explain. Also explain how hyperopia can be corrected. 

5. A pure red object on a black background seems to disappear when illuminated with pure green light. Explain why. 
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6. Your camera’s zoom lens has an adjustable focal length ranging from 80.0 to 200 mm. What is its range of powers? 
(OpenStax 25.37) 12.5 D, 5.00 D 

7. What is the focal length of 1.75 D reading glasses found on the rack in a pharmacy? (OpenStax 25.38) 57.1 cm 

8. How far from the lens must the film in a camera be, if the lens has a 35.0 mm focal length and is being used to photograph 
a flower 75.0 cm away? Solve using both a ray diagram and the thin lens equation. (OpenStax 25.40) 36.7 mm 

9. A camera lens used for taking close-up photographs has a focal length of 22.0 mm. The farthest it can be placed from the 
film is 33.0 mm. (a) What is the closest object that can be photographed? (b) What is the magnification of this closest 
object? (OpenStax 25.45) 6.60 cm, -0.5 

10. Suppose your 50.0 mm focal length camera lens is 51.0 mm away from the film in the camera. (a) How far away is an 
object that is in focus? (b) What is the height of the object if its image is 2.00 cm high? (OpenStax 25.46) 2.55 m, 1.00 m 

11. (a) What is the focal length of a magnifying glass that produces a magnification of 3.00 when held 5.00 cm from an object, 
such as a rare coin? (b) Calculate the power of the magnifier in diopters. (c) Discuss how this power compares to those for 
store-bought reading glasses (typically 1.0 to 4.0 D). Is the magnifier’s power greater, and should it be? (OpenStax 25.47) 
7.50 cm, 13.3 D, lots stronger 

12. (a) Where is the image that will be produced by a lens of power –4.00 D (such as might be used to correct myopia) if an 
object is held 25.0 cm away? Solve by using both a ray diagram and the thin lens equation. (b) What is the magnification? 
(OpenStax 25.48) -12.5 cm, +0.500 

13. What is the power of the eye when viewing an object 50.0 cm away? (OpenStax 26.1) 52.0 D 

14. The print in many books averages 3.50 mm in height. How high is the image of the print on the retina when the book is 
held 30.0 cm from the eye? (OpenStax 26.3a) −0.233 mm 

15. Suppose a certain person’s visual acuity is such that he can see objects clearly that form an image 4.00 μm high on his 
retina. What is the maximum distance at which he can read the 75.0 cm high letters on the side of an airplane? (OpenStax 
26.4) 3.75 km 

16. What is the far point of a person whose eyes have a relaxed power of 50.5 D? (OpenStax 26.6) 2.00 m 

17. What is the near point of a person whose eyes have an accommodated power of 53.5 D? (OpenStax 26.7) 28.6 cm 

18. A very myopic man has a far point of 20.0 cm. What power contact lens (when on the eye) will correct his distant vision? 
(OpenStax 26.16) −5.00 D 

19. Repeat the previous problem for eyeglasses held 1.50 cm from the eyes. (OpenStax 26.17) -5.41 D 

 


