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Problem 10

Geometrical optics

There is a cool bacterium you want to study in closer detail so you want to build a microscope to see it. You are told that
you can build a microscope by placing two positive lenses (having focal lengths f1 and f2) at a separation distance equal
to the sum of their focal lengths as shown below.

A) Trace the rays to show how your microscope works and where the image is formed. Is the image real or virtual?
upright or inverted? Note that this time the object is on the right and the image will form at the left.
B) Calculate how much magnification you get from this optical system.
C) Will your microscope still work if we change the distance between the lenses?
D) Does changing the distance between the lenses affect the amount of magnification you achieve?
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Solution

By definition, the rays stay parallel and go on to infinity when light from an object originates exactly at the focal
point.

The rays technically shouldn’t focus, but practically moving the lens slightly away so we can get an image focused
on a far away screen the way a projector does.

Depending how precise your placement is, you could get a clear, fuzzy, or no image on a screen far away.

As the screen gets farther away, your image gets larger and dimmer, so it couldn’t form a real image at a very far
distance anyway let alone infinity.

It has just become an expression to say an image is ”formed” even though an image is never formed since you can
never reach infinity.

It would similar to saying that parallel lines ”meet” at infinity, but that would contradict the meaning of ”parallel”.

A better description would be to say that an image if formed very far away as an object approaches the focal point.
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Problem 11

Principle of superposition

F.L. Pedrotti et al., Introduction to Optics, (3rd ed., Cambridge University Press, UK, 2018)
Verónica P. Simonsen (NTNU) Optics TFY4195 8 / 12



Problem 12

Interference

F.L. Pedrotti et al., Introduction to Optics, (3rd ed., Cambridge University Press, UK, 2018)
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Problem 13

Thin film interference

F.L. Pedrotti et al., Introduction to Optics, (3rd ed., Cambridge University Press, UK, 2018)
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Problem 14

Diffraction

F.L. Pedrotti et al., Introduction to Optics, (3rd ed., Cambridge University Press, UK, 2018)
Verónica P. Simonsen (NTNU) Optics TFY4195 11 / 12



Problem 15

Beam diffraction

F.L. Pedrotti et al., Introduction to Optics, (3rd ed., Cambridge University Press, UK, 2018)
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