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As with mirrors, you can use algebraic equations to predict the position and size of the
images formed by lenses.
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[image: image2.png]f - focal length of lens, distance from the optical centre to the principal focus (F) (positive
for converging and negative for diverging)

Note: focal length (f) is the same distance whether it goes to F or F’
d, - distance from object to optical centre

d; - distance from image to optical centre (positive for real images — when the image is on
the opposite side of the lens as the object AND negative for virtual - when the image is on
the same side of the lens as the object)

ho - height of object
h;i - height of image

Variable Positive Negative
d, (object distance) | Always Never
di (image distance) | Real image (image is on Virtual image (image is on same
opposite side of lens as object) | side of lens as object)
h, (height of object) | When measured upward When measured downward
hi (height of image) | When measured upwards When measured downward
f (focal length) Converging lens Diverging lens
m (magnification) Upright image Inverted image
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A convex lens is sometimes called a converging lens.  A concave lens is sometimes called a diverging lens.

A convex mirror is sometimes called a diverging mirror.  A concave mirror is sometimes called a converging lens.

Lens Practice Problems

1) Determine the image distance and image height for a 5.5 cm tall object placed 54 cm from a converging (convex) lens having a focal length of 20 cm.

2) Determine the image distance and image height for a 5 cm tall object placed 48 cm from a converging lens having a focal length of 24 cm.

3) Determine the image distance and image height for a 4.8 cm tall object placed 26 cm from a converging lens having a focal length of 16 cm.

4) Determine the image distance and image height for a 6.8 cm tall object placed 10 cm from a converging lens having a focal length of 14 cm.

5) A magnified, inverted image is located 38 cm from a converging lens with a focal length of 10 cm.  Determine the image distance and tell whether the image is real or virtual.

6) An inverted image is magnified by 2 when the object is placed 26 cm in front of a converging lens.  Determine the image distance and the focal length of the lens.

7) A diverging (concave) lens has a focal length of -14.8 cm.  An object is placed 38 cm from the lens’s surface.  Determine the image distance.

8) Determine the focal length of a diverging lens that produces an image that is 16 cm from the lens (and on the object’s side) when the object is 34 cm from the lens.

9) A 2.65 cm diameter coin is placed a distance of 32 cm from a diverging lens that has a focal length of -14 cm.  Determine the image distance and the diameter of the image.

10) The focal point is located 22 cm fro a diverging lens.  An object is placed 10 cm from the lens.  Determine the image distance.

11) An object 8.5 cm high is placed 28 cm from a converging lens.  The focal length of the lens is 12 cm.  Calculate the image distance and image height.

12) A coin of height 2.4 cm is placed in front of a diverging lens.  An upright, virtual image of height 1.7 cm is noticed on the same side of the lens as the coin.  What is the magnification of the lens?

13) A small toy building block is placed 7.2 cm in front of the lens.  An upright, virtual image of magnification is 3.2 cm is noticed.  Where is the image located?

14) Determine the image distance and image height for a 4cm tall object placed 54 cm from a converging lens having a focal length of 18 cm.

15) Determine the image distance and image height for a 4cm tall object placed 36 cm from a converging lens having a focal length of 18 cm.

16) Determine the image distance and image height for a 4cm tall object placed 12 cm from a converging lens having a focal length of 18 cm.

17) A magnified, inverted image is located a distance of 32 cm from a converging lens with a focal length of 12 cm.  Determine the object distance and tell whether the image is real or virtual.

18) Determine the image distance and image height for a 4 cm tall object placed 24 cm from a converging lens having a focal length of 18 cm.

19) An object 8.5 cm high is placed 28 cm from a converging lens.  The focal length of the lens is 12 cm.  Calculate the image distance and image height.

20) An 8.4 cm tall toy is placed in front of a converging lens.  An inverted, real image 23 cm tall appears on the other side of the lens.  What is the magnification of the lens?

21) A small toy block is placed 7.2 cm in front of a lens.  An upright, virtual image of magnification 3.2 is noticed.  Where is the image located?

22) A coin of height 2.4 cm is placed in front of a diverging lens.  An upright, virtual image of height 1.7 cm is noticed on the same side of the lens as the coin.  What is the magnification of the lens?

23) A diverging lens has a focal length of 29 cm.  A virtual image of a marble is located in front of the lens.  Where is the marble located?

Mirror Practice Probems

24) An object is placed 15 cm from a converging (concave) mirror that has a focal length of 1 cm.  What is the location of the image?  If the object is 5 cm high, how high is the image?  Is the image real or virtual?  Inverted or upright?  Larger or smaller?
25) A converging mirror with a focal length of 7 cm is held 4 cm from your face.  Determine the image location. (-9.33 cm)  What is the magnification of the image? (2.33)  Is the image real or virtual?  Inverted or upright?  Larger or smaller?
26) A diverging (convex) mirror with a focal length of 90 cm is used as a side view mirror on a car.  Another car is located 5 m in front of the mirror.  Determine the magnification of the image.  (0.15)  Is the image real or virtual?  Upright or inverted?  Larger or smaller?
27) A 4.75 cm tall light bulb is 33.2 cm from a concave mirror.  If the mirror has a focal length of 28.2 cm, what is the image height and distance?

28) You look into a makeup (concave) mirror with a focal length of 40.6 cm.  Determine the image height and distance of your 2.7 mm long eye lash when placed 24.2 cm from the mirror.

29) As you look into a soup ladle and realize it’s a concave mirror (with a focal length of 2.69 cm), how tall does your 28.8 cm face appear to be when placed 15.8 cm away?

30) If the side view mirror of your car has a focal length of -99.4 cm, what is the image height of a 4.69 m tall truck when located 16 m away from the mirror?

31) A Christmas tree ornament with a 16 cm diameter serves as a convex mirror surface.  Determine the image size and distance of a 1.6 m tall child standing 2.8 m away.
