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Calculating Energy, Frequency, and Wavelength

Calculating Frequency & Wavelength of EM radiation

A. Defining variables | 9 -

a. What is the variable that we use to represent frequency (Hz)? \(
b. What is the variable that we use-to represent wavelength (m)?
!

c.  What is the variable that we use to tepresent speed of Iight (tn/s)? C

Note: Al Electromagnetic spectrmnr waves fravel at this same speed e
d. Speed of light is a constant. How many m/s does light travel? i q A ’ O

B. Deriving equatlons

Given the formula ...... = v¥h o
1. What is the formula for calculating v? V= \
2. What is the formula for calculating A? )\ - C

C. Calculating Frequency (V) and Wavelength (\)
Show yonr work! Use a calenlator and do the actual math - - dow’t just leave the answer as a fraction!

1. A specific ultraviolet light has a wavelength of 90 nim. What is the frequency?
Qo nmer—Em—-—- A% w ve 21986 B s 32310 e

A m |
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2. Green light has a frequency of 6.01 x 101” Hz What 1sthe wavelenoth? : &

X =Q448¢ @m/f -

L.OlE 1+ '/

3. What is the wavelength (in meters) of the electromagnetic catrier wave ttansmitted by The Spo1ts Fan radio
station at a frequency of 640 kHz? (Hint: convert £z into Hz by munitiph )W{g b)' 10’

CHO ket - led - bHES He= Lues/s
ol kMe T A 2_%@%8'”’3
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4. Calculate the wavelength of radiation with a frequency of 8.0 x 10" Hz.

d=C 300e8"s - 335t m
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Calculating Energy & Frequency of EM radiation
A. Defining vatiables

@. Frﬁquellcy ([_IZ or Sﬁl) =y
b. Eﬂergy OOHIES) :]

c. Planck’s constant = h :!6.6261( 10 Joules*s

B. Deriving equations

Given the formula

ﬁn:l:%}rhotﬂ h*v . ol

) a.  What is the formula for calculating v7 %‘; ) \/ ="

N

C. Calculating Energy and Frequency (v}
Show your work!

Calgulate the enetgy of a photon of radiation with 2 ﬁ%guency of 8.5 x 10" Hz..

& bbbt 36 - BSe it %)= 563 \‘D

quculate the energy of a gamma my photon whose frequency is 5 02 x 102’3 Hzp

" 5,080 s =
E= 6. babe- 5‘—1 T (502£20 Vs)=

3. Calculate the eneigy of a photon of tadiation with a wavelength of 6.4 nm. .
4 nm, T - Q;,LfC ~9 m =y, (051(962'5"13’5 |
clednm Lf(o%C“o/f;)

v=2%ed")s L_C{tae Jba !/ =
 Tedean clow BT

3
@ What is the energy of light whose wavelength is 4.06 x 1 0 m?
v & 20088 M _7.39e18 Vs
A 4061\ m

£ Qa(o@ e-3t 3.5)(7.39¢18 =3 =H.8%e-15
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General Knowledge

1.

Rank these patts of the electromagnetic spectium (uitraviolet, microwave, x-ray, gamma, sadio, infrated,
visible) from lowest energy (1) to highest (7):

rodie
i we

U
X-raY
xe AMYYmao..

N A LN~

Rank these parts of the electromagnetic spectrum from lowest frequency (1) to highest (7)
4

3. Rank these parts of the electromagnetic spectrum from shottest wavelength (1} to longest (7):

1. SaawnmYNno.

Nem e

4a. What is the relationship between frequency and energy? (Direct or Inverse) \DWQQA—

b, What is the relationship between energy and wavelength? (Direct or Inverse) ‘LDXMQ__
[
c. What is the relationship between frequency and wavelength? (Direct ot Inverse) | H\M‘Q’







