Unit 3 NAME

Class Work 10/31/13
3.5 Distinguishing Atoms

SPARK

1. What was concluded about the structure of the atom as the result of the
gold foil experiment?

(1) a positively charged nucleus surrounded by positively charged particles

(2) a positively charged nucleus surrounded by mostly empty space

(3) a negatively charged nucleus is surrounded by positively charged particles

(4) a negatively charged nucleus is surrounded by mostly empty space

Objective

SWBAT identify an element given its atomic
number and calculate the mass of an atom,
the number of neutrons or the number of
protons, given the other two values.



Agenda:

SPARK
Objective
Notes
Practice
Homework




Where Dalton was Wrong!

***All atoms of a given
element are NOT identical

Postulate should read: all
atoms of a given element
have the same # of protons




Atom Brainpop



Atomic Number

Atomic number (£) of an element is the
number of protons in the nucleus of each
atom of that element.

*The number of protons defines the element.

|t can be found on the periodic table of
elements. You have been memorizing this!
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4 25 26 27 28 29 30 36
of Mn Fe |Co |Ni [Cu 2Zn Ga Kr
nromium iron Cobak Nicke! Copper Zinc Galllum
1.9951 54933045  [55345 58933185  |556934 63.545 65.38 69.723 33.758
. 2 43 44 45 46 47 43 49 50 51 52 53 54
Mlo Tc Ru Rh |Pd Ag |Cd |In Sn Sb [Te |l Xe
Rubidium Strontlum YRrium Zirconium Nioblum | Technetium Rnodlum Palladium Siver Cadmium Indlum Th Tellurium lodine Xenon
854578 8762 5390535 91224 9290533 2595 (93) 101.07 1029055 105.42 107.8652 112411 114313 11871 121.76 1276 12690447 131283
55 56 72 73 74 75 76 77 78 79 80 81 82 83 (a4 85 86
Cs Ba s-71Hf [Ta (W [Re |Os |Ir Pt |Au |Hg (TI Pb Bi ||Po (At |Rn
Caeshum Sarlum Hathilum Tantalum Tungsten Rhenlum Osmium iridlum Plxtinum Gold Mercury Thalllum Lead Blsmun Polonium Astating Racon
1329054519 |137.327 17843 18084733 18534 186.207 19023 192217 195034 195956569 |200.59 204 3333 2072 2039304 (209) (210} (222)
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La Ce |Pr INd Pm Sm [Eu &d Tb Dy |Ho [Er |(Tm [Yb |Lu
Lanthanum | Cerlum PEogmum  (Neodymium  [Prometilum  [Samarium Europlum Gagolinlum | Terblum Dysprosium  |=olmium Erblum Thullum 'Yeerblum Luetium
13590547 140.116 140.90765 144242 (145) 150.35 151.954 157.25 15892535 1625 164 93032 167259 16893421 173.054 174 9563
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Actinlum Thorkum Protactihlum | Urankum lum  |Phsonium Americlum  (Curlum Serkellum Caltomium |Elstelhlum  |Fermium Mecseum Nobellum Lawrenclum
(227) 23203805  |231.03588 23302391 (237) (244) (243) 247y (247} (251) (252) (257T) (258) (259) (282)
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H Sym C | Solid Nonmetals (= 273| |He
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Gat  lsomz H | Gas tosn Bemi s
e z . AT
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K Ca |Sc |Ti \'J Cr Mn Fe |Co INi Cu 2Zn Ga |Ge |As Se [Br Kr
Potassium | Cakclum Scandlum TRankum Vanadium Chromium  |Manganese |iron Cobak Nicke! Copper Zinc Galllum Germanium  |Arsenic Selenium Sromine
39.0383 40073 44955912 |47.867 509415 51.9361 54933045  [55345 58933185  |556934 63.545 65.38 69.723 7263 749216 7896 ‘ 79904 33.758
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Rb (Sr |Y Zr Nb Mo Tc Ru Rh Pd |Ag |Cd |n Sn Sb [Te |l Xe
Rubidium Strontium Ywrium Zirconkum Nioblum Mooceum Technetium Rnodlum Palladium Siver Cadmium Indlum Th Antimonyy Tellurium lodine Xenon
854578 8762 5390535 91224 9290533 2595 (93) 101.07 1029055 105.42 107.8652 112411 114313 11871 121.76 1276 12690447 131283
55 56 72 73 74 75 76 77 78 79 80 81 82 83 (a4 85 86
Cs Ba s-71Hf [Ta (W [Re |Os |Ir Pt |Au |Hg (TI Pb Bi ||Po (At |Rn
Caeshum Sarlum Hathilum Tantalum Tungsten Rhenlum Osmium iridlum Plxtinum Gold Mercury Thalllum Lead Blsmun Polonium Astating Racon
1329054519 |137.327 17843 18084733 18534 186.207 19023 192217 195034 195956569 |200.59 204 3333 2072 2039304 (209) (210} (222)
87 88 104 [105 [106 [107 [108 [109 [110 [111  [112 [113  [114 [115 [116 [117  [118
Fr |Ra |so-1w03]Rf Db |Sg (Bh |Hs Mt (Ds |Rg |Cn (Uut |FI UUE. Lv [Uus |Uuo
Franchum Radlum Rtetadum | Dubnium Seaborglum  |Sonrkum Hasslum Memeriom  |Deeatum |Foemeum | Cooemoum Ununtrium | Flerosum Liermorium Ununoctium
(223) (225) (257) (253) (271) 272) 27 (278) (251) (255) (224 (224
ow many protons does nitrogen have? es.
: I : ice Cop " Michael Dayah :
57 58 59 60 61 62 63 64 65 86 67 68 69 70 71
La Ce |Pr INd Pm Sm [Eu &d Tb Dy |Ho [Er |(Tm [Yb |Lu
Lanthanum | Cerlum PEogmum  (Neodymium  [Prometilum  [Samarium Europlum Gagolnium | Terdblum Dysprosium  |=olmium Erblum Thullum 'Yeerblum Luetium
13590547 140.116 140.90765 144242 (145) 150.35 151.954 157.25 15892535 1625 164 93032 167259 16893421 173.054 174 9563
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th |Pa U N Pu Am Cm Bk |Cf |[Es |[Fm |[Md |No |Lr
Actinlum Thorkum Protactihlum | Urankum lum  |Phsonium Americlum  (Curlum Serkellum Caltomium |Elstelhlum  |Fermium Mecseum Nobellum Lawrenclum
(227) 23203805  |231.03588 23302391 (237) (244) (243) 247y (247} (251) (252) (257T) (258) (259) (282)
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] Atomic | | 2
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Sodlum Wagnzslum Aluminlum  |Sllicon Phosphonss | Sulur Chiorine Argon
2295976928 |24.305 269315336 (280855 30973762 32085 35453 39943
19 20 21 22 23 24 25 26 27 i I2a [2n 3 32 33 34 35 36
K Ca [Sc¢c |[Ti V Cr Mn Fe [Co | Ga |Ge As Se Br Kr
Potzsslum Caklum Scandlum TR3ankum Vanadium Chromium iron Cobak | 2 Galllum Germanium  |Arzenic Sekenum Sromine Krypton
320833 40073 44955912 47.867 509415 519951 54 933045 55845 53933195 R 47 69.723 7263 749216 7396 Ta 904 33.798
37 38 39 40 41 42 43 44 45 ! 13 49 50 51 52 53 54
Rb Sr Y @2r INb Mo (Tc |Ru [Rh | Ag 8/ In  Sn Sb |Te | Xe
Rubkilum Strontium Yarium Zirconium Nioblum )owoceum Technetium  |Ruthenlum Rhodlum i ndlum Tih Telurium odine Xenon
8545738 3762 3390535 91224 9290533 2595 (93) 101.07 1029055 ] S“V er 1 114318 11871 121.76 1276 126.90447 131.283
55 56 72 73 74 75 76 77 - b 81 82 83 84 85 86
Cs Ba 57-71 |Hf Ta W Re 0Os |Ir I : TI Pb Bi Po At Rn
Casslum Barlum Hahlum Tamalum Tungsten Rhenlum QOsmium irikdium i Thalllum Lead Blsmun Polonium AzEre Raoon
1329054519 |137.327 17843 18094758 18354 186.207 19023 192217 i 204 3833 2072 2058804 {209) (210} (222)
87 88 104  [105 |106 100 16 [117 |18
Fr |Ra |ss-103|Rf (Db |Sg Mt Lv (Uus [Uuo
Franchum Radlum Rbetadm | Dubnium Seadorgium Mernerium Jurssum Ununoctium
(223) (226) L cas o a= = LT LY caaen (Ao LY LYY (294) (294)
How many protons does silver have?
Michael Dayah
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La Ce |Pr Nd Pm Sm [Eu Gd Tb D Ho [Er ™T™m |Yb |Lu
Lanthanum Cerlum Praseoamum (Neodymium |Prometium |Samarium Europlum Gaslnium  |Terblum Dysprosium | =olmium Erblum Trullum Yosrolum Luetium
138.90547 140.116 14090765 144 242 (145) 150.35 151954 157.25 15892535 1625 164 93032 167.259 168.93421 173.054 174 9563
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
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(227) 23203308 231.03588 235.025891 (237) (244) (243) (247) (247) (251) (252) (257) (258) (239 (262)




Mass Number

* Recall the mass of our subatomic particles...
* a.m.u. = atomic mass units

Particle |Charge| Mass Location
(a.m.u)




Mass Number

Mass number is the number of protons and
neutrons in the nucleus of an atom.

Mass # =p* + n°

Electron

N

‘ |
. ‘ Proton

N

Neutron Y

.

n° = Mass # - p* pt = Mass # - n°




Mass Number

If an atom has 8 protons and 8 neutrons, what is
its mass number?

pt* + n’=Mass #

8 + 8 =16



Mass Number

Mass number is the number of protons and

neutrons in the nucleus

Neutral Atom p* | n® | e |Mass #
Oxygen - 18 8 | 10| 8 18
Arsenic - 795 33 | 42 | 33 75
Phosphorus - 31 15 | 16 | 15 31




How do we write mass number

* Elements can be written to tell you the mass
number of the atom.

— Carbon—12 has amass # of 12
— Fluorine — 19 has a mass # of 19

Or as
8 S » Means mass # of 16 and 8 protons

32g 32 16
16 Means mass #of _and __ protons



Think and Write

* Why is it NOT true that an atom is the smallest
thing we can have?



Think and Write

 Why is the charge of a nucleus always going to
be positive even though the nucleus is made
up of protons AND neutrons?



Think and Write

* Why are atoms NEUTRAL in charge?



Independent Work

* Describe the structure of a typical atom.
dentify where each subatomic particle is
ocated.

 Compare and contrast Thomson’s plum
pudding atomic model with Rutherford’s
nuclear atomic model?



HOMEWORK

Complete 3.5 HW



