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Station 1 - BURNERS AND FLAME TERYS

Metal Ion Flame Test Color
sodium, Na Yerifng covg‘y\ag, )
strontium, Sr L
| copper, Cu Gneen /Bue
barium, Ba Pag opeses

During a flame test, light is _em thed (absorbed/emitted) as an
electron moves toa __|o e (higher/lower) energy level.

For the Bunsen burner:
a) AR is added to the flame.
b) _GAS is added to the flame.

Draw a well adjusted flame above the bumer
Indicate the hottest part of the flame. +he ‘hP 5& "'L\"
IV\P\QV cone
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Station 2 - VIEWING SPECTRA

Using the triangular spectrometers, look at the provided light source.
The wavelength of light viewed ranges from 400 nm to 700 nm.

1
Whatismc"'v’v”}ééféﬁ‘é{h&’fheGmngm? L0 am = 560N IO I = 50 w1

3.00 x0®M-57¢
50:‘0_1'“ = 5387 v s
A \‘10"‘ Hz

Consider the spectrum below. Itisan _alb sor eﬁ (emlsswn/absorpuon)

[
Calculate the frequency of the green light.  47= 3\— =

Explain what the electrons are doing to produce the black lines: '6;
Tue eleckvons A®soLY envrgy o ma hove Doy~
lower ~o Wi g her WW‘;? M
— — Fa bt



[image: image2.png]South Pasadena ¢ AP Chemistry
7 » Atomic Structure

Bztion 3 - ZHERBY CALCULATIONS

H-O-O-H

The energy required to break the O - O bond in hydrogen peroxide, H2Ox), is 139 kJ mol™.
How much energy is needed to break one peroxide bond (in Joules)? (Show work)

Ak | 00T | metctd _[, L 03
e koads © LS bove i tbaud | L BLEO

Blue light has a wavelength of about 475 nm. Does this light have enough energy to break the bond? _ag‘
Justify your answer with calculations.

A= 41Snm= 475%40 Tm = 4.75 %0 I

<.

! L
4.1S w5 74 419 w5 > 2.3(ws'’y
M
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Station 4 - SHELLS, SUBSHELLS & ORBITALS
Circle the subshells that do NOT exist: 4p @ @ 5s 3d 7p @ 3s

_5-_ The number of orbitals in a 4d subshell. ~ ALL “A.' Sub shedls conbown & 5’6‘*""
A_ The number of orbitals in the #=2 shell. ~ p % or‘o“"b; 2s 2px ZPa 2p2

_& The number of subshells in the 72=5 shell. ", ss, fp, Sd N s£ N 59.

_7]_ The number of orbitals in a 4f subshell. ALl “L subshells caden T o-bedahs
_3__ The number of subshells in the 72=3 shell. s, 2 0, A



[image: image3.png]South Pasadena e AP Chemistry

7 o Atomic Structure

Station 5 - WAVE CALCULATIONS
c=2998x10°m/s _ h=6.626x10""Js

P -7
The color orange (school colors) has a wavelength of 615 nm. = GiSwO ™ b5 w0
Calculate the frequency of this light.

Calculate the energy of a photon thlbs light._
Y- & % 14%“0 s l
%
e e be o (prteng TR EoouS >
- S v (U e

~ et
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-t
A radio station broadcasts at a frequency of 590 KHz (590 x 10° Hzy!

What is the wavelength of the radio waves‘7
)\_g_ c 3.00 08 m: gobw\
S0 ¥16>
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Station 6 - THE BOHR ATOM
c=2998x10°m/s h=6626x10""Js Rhc=2.18x10"J R=10974x10"m’"

|
- - .. . i AL
‘ Sketch the Bohr atom from levels n=1 to n=5. Show the transition that would give off blue-green light.

Calculate the energy of lexgl:sg =4.

WS B, —_z_,‘i_“:ig———- = Lyewo 1T

n=y 4 z

auwt o n=3

N’“ Calculate the energy change of an electron that drops from

n=% |level 4tolevel 2. " .

Eow —2R¥6 "3 = 54Sw¥0 1

A

Bo- By = i‘-l. 015ty

An electron that moves from n=1 to n=5 would ga;~
n=t (gain / lose) energy and produce an _cuhosorprtt gve

(absorption / emission) spectrum.
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SPeed oc o uT Station 7 - DE BROGLIE WAVELENGTH
C=2998x10°m/s h=6626x10"Js Rhc=218x10"J] R=1.0974x10"m" |

Write the equation for the De Broglie wavelength of a particle:
= A
my
Joule is the same as a unit containing “kg”. What is it? L
~ (A -7 "
J = k,a-m -s o k—a/s;_—

An electron has a mass of 9.10956 x 10°' kg. What is the wavelength of an electron traveling at 75.0% the
speed of light?

ble2lo wib” ¥ 5.5
@1045(, o™ ch (‘ISD>C7— 9% vt s ) o

= |%.23 wo™ w\i poTe. an akow~ s abouk ™
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Btation B - GUANTUM MUMBERS
When 11 = 3, the possible values of fare: @ @ @ 3 4 5 (Circle your answers.)

For a 3d orbital, the value of fis é

When 1 = 5, the possible values mfﬂare: @ @ @ ) @ 5 (Circle your answers.)

For a 5p orbital, the value offis L

4 -
There are three different 4p orbitals. <{ 1
Write the three quantum numbers that describe these orbitals: ‘( 1 o)
414 |«1
Is this set of quantum numbers possible? _lﬁ (a._ 'bt( orbihal ) 3 2 2




[image: image5.png]South Pasadena e AP Chemistry
7 » Atomic Structure

Seation 3 - WAVE FRACTS

c
/
1
A
|
— b
A= omplitude  B- waw-\»en;lfk,a_ C=_orest D= Arough
¥ this is o wave of YELLOW light, sketeh what a wave of RED light would look Hke. \CSJ energedre
Lowgee "Z)MJH

The red light would have a _LOw<f (higher/lower) frequency, a Wg&r (longer/shorter) wavelength,
and =fzr§ (more/less) energy.

If this were 2 pictore of a stamding wave, how many antinodes are shown? 2





