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Quiz questions:

A negatively charged object is accelerating with only an electric force.
Which of the following are true ?

The object is moving in the same direction as the electric field.

The acceleration depends on the mass of the object.

The acceleration is independent of the object’s electric charge.




We want to precisely measure the radius of a very tiny ball of steel, but we
don’t have a ruler. We know the ball’s density, but we can’t measure its
mass. We do have the internet and we have a swimming pool. How can
we measure the radius ? (which are true?)

Unanswered

We can measure how fast it falls in a swimming pool and use this to calculate the ball’s size.

We can measure how much higher the water is in the swimming pool with and without the ball and then

determine the radius of the ball.

We can put a specific amount of electric charge on the ball, then put two charged metal plates on the top and
bottom of the swimming pool, and then change the voltage on the plates until the ball is suspended.
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10m 10cm 0.3 mm 780 nm 380 nm 10 nm 0.01 nm 0.000001 nm
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frequency (Hz)
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Light, the visible spectrum
violet indigo blue green yellow orange

frequency 754 675 630 590 525 510
(THz*)

wavelength 400 570 590
(nm™)
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Penetrates Earth's
Atmosphere?

Radiation Type Microwave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m) 0.5x10 ° 1078

Approximate Scale
of Wavelength

Buildings Humans Butterflies Needle Point Protozoans Molecules Atoms  Atomic Nuclei

104 108 10%2 10 10'® 108 10%°
Temperature of
objects at which

this radiation is the

most intense
wavelength emitted 1K 100 K 10,000 K 10,000,000 K

=272 °C =173 °C 9,727 °C ~10,000,000 °C
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https://www.esa.int/Science_Exploration/Space_Science/Herschel/Cosmic_Microwave_Background_CMB_radiation

Light, the visible spectrum
violet indigo blue green yellow orange

frequency 75, 675 630 590 525 510
(THZ")

wavelength 400 570 590
(nm™)

photon 3.1 . . . 22 241 1.9 1.6
energy

(ev***)

* In terahertz (THz); 1 THz = 1x1012 cycles per second.
** In nanometres (nm); 1nm = 1x10~9 metre.
*** In electron volts (eV).
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Energy at the top of
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_— Energy at sea level

Absorbed
by H,0 vapor
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UV |Visible Near-IR Medium-IR

Energy at the top of
| the atmosphere

~__— Energy at sea level

Absorbed
by H,0 vapor

Solar Irradiance (W/m?/nm)

Absorbed
by CO,
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Mantis Shrimp: Extraordinary Eyes

Homo sapiens
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The myclery of  Lhckiody acdizhm.

UV VISIBLE INFRARED
5000 K

Classical theory (5000 K)
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