Art and Science of Light, Fall 2007

First Homework (weeks 1 & 2)
	Prefix
	Symbol
	Meaning
	Exponential Notation

	exa
	E
	1,000,000,000,000,000,000
	1018

	peta
	P
	1,000,000,000,000,000
	1015

	tera
	T
	1,000,000,000,000
	1012

	giga
	G
	1,000,000,000
	109

	mega
	M
	1,000,000
	106

	kilo
	k
	1,000
	103

	hecto
	h
	100
	102

	deka
	da
	10
	101

	-
	-
	-
	100

	deci
	d
	0.1
	10-1

	centi
	c
	0.01
	10-2

	milli
	m
	0.001
	10-3

	micro
	
	0.000001
	10-6

	nano
	n
	0.000000001
	10-9

	pico
	p
	0.000000000001
	10-12

	femto
	f
	0.000000000000001
	10-15

	atto
	a
	0.000000000000000001
	10-18


1. Use a ruler and measure the wavelength of the following wave in centimeters.


[image: image1.wmf]
2. On top of the following light wave, draw another wave of half the wavelength and twice the amplitude.  Label it “new wave”. Be sure to make careful measurements with a ruler. 


[image: image2.wmf]
3. On top of the following light wave, draw another wave of half the frequency and the same amplitude. Label it “new wave”. Be sure to make careful measurements with a ruler.
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4. How long does it take light to travel 1.5 km?

5. A radio signal takes about 2.5 x 10-3 seconds to travel from Boston to Washington D.C.  Calculate the distance between these two cities.

6. Decide sensible units to measure the following.

· The height of a classmate

· Distance between Olympia and Seattle

· Radius of an atom

· Dimensions of a textbook

· Dimensions of the art easel

7. The colors of the visible spectrum have the following approximate wavelengths.

	Color
	Wavelength (nm)

	Violet
	420

	Blue
	470

	Green
	530

	Yellow
	580

	Orange
	620

	Red
	700


Draw light waves to represent one wavelength of each of the above colors. Scale:  100 nm = 1 inch. For example, the wavelength of violet light wave (420 nm) is 4.20 inches. Keep the amplitude of each wave to 4 squares on the grid. Answer the following questions based on the light waves you constructed.

· Which color wave has the longest wavelength?

· Which color wave has the shortest wavelength?

· Which color wave has the highest frequency?

· Which color wave has the lowest frequency?

· Which color wave has the highest energy?

· Which color wave has the lowest energy?
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8. What are the various regions of the electromagnetic radiation? Which radiation has
· Highest energy?

· Highest frequency

· Longest wavelength?
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