
Data collected from selected atoms.

What is an Atom? Name: _

Electron (-)
A Xz 12C

6
A is the mass number
Z is the atomic number

1 amu = 1.6606 x 10-24 g

Hydrogen

Ar¥,W~ rLY

(

Chemists identify isotopes by using a mass spectrometer. The separation is possible because each isotope has a
~. Lighter masses will bend more as they pass through the magnet field.

•o Proton (+)

Hydrogen

Mass Spectrometer Detector

Neutron (neutral)

2
• I 1H

so
€'NC$SM.ZOO2'

Critical Thinking Questions: c; " ~I. How many protons are found in 12C? BC? 13C?

2. How many neutrons are founds in 12C? Co 13C? 7 Be- ?
...:l

3. How many electrons are found in 12C?
£;,

i3C? G,
l3e- ? 7

4. Based on the data presented above,
a. What do all carbon atoms (and ions) have in common?

5ant-e # 11k pro+Otl5 I(JI.·frUVII'C. #; I 0----+0"",;( ""-Do....<; c;-
h. What do all hydrogen atoms (and ions) have in common?

S'o.-e...* of ffbtor'lS I~~~t: #= I&Lh'M;C M.tlL~~

5. What is the significance of the atomic number, Z? Where will you find it on your periodic table?

tTto"",;c #- il'\dic~+t.s ~e. #: o-Fp"b~rlS. A-t-D",,;c =tr
;S -fi>u"J o...bo\l-e. ~ e/eN'\~+- sy"" 1001

6. Look at your periodic table, what do 'all nickel (Ni) atoms have in common?

5",-Me.. 4t ft 0...7-01""\ Ie. "" •••.t;S" I IAAJ ""--+OMit: #-
7. How is the mass number, 1., determined?

'MA.SS .of=\::: r" +- ,,"
8. What structural feature is different in isotopes ofa particular element?

=»- o.f "'~v+c-t>I\S'C"p') .'. M~~S #"
9. What feature distinguishes a neutral atom from an ion?

1 O. whSe~d!- massof an atom,withinthe nucleusor outsideof the nucleus? Explainyour
reasoning.

(\uc'\'evs -i> f~() 5 + ~v+ron~
2

(!)

Carbon
1.0078amu 1 12.0140amu

Carbon
13C•
6

(

1
• 1 1H

o

....~.~.~~.
- •• <,8 protons

8 neutrons

•• 12C ••

• M.6 ·m..~~ .~~
• 6 protons • 6 protons

6 neutrons 7 neutrons
exactly12 amu 13.0034amu

Oxygen ion

15.9960amu

Carbon ion
13C
6 •••.m•.~~

•.• 6 protons
7 neutrons

13.0039amu
Sodium ion

·.~~l~~Na'.~.
• .\11 protons

12 neutrons
22.98.93amu

The nucleus of an atom contains the protons and the neutrons.
IH and 2H are isotopes of hydrogen.
12Cand I3C are isotopes of carbon.

An ion is a charged particle; 02- and Na+ are ions.
You can't see"" the neutron and protons in the nucleus in the diagrams

(
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11. Complete the chart below:

r=>: Isotope Atomic Number Mass Number
Z A

31p 15 511,
~O 8 18

~'l'" 19 39V'II
5~.2+ as 58:l 1

12. Remember that 1 amu = 1.6606 x 10c24g. What is the mass, in grams
l.ooiBAMV 1."'0' e -':lll ~ ~(I.et 6 -:J,

one IH atom?
\ AMV

a.

\."",0' e-s« ~ - (I CfI~,O'_~

I
- • <t E - ~~

b. one 12Catom? ltb•.•

13. What is th~ mass, in grams, of 4.35 x 106 atoms of 12C?Show your w
4·~S"c6~~$ It.( 1:1.oI~" I."O'€-"I{~ ~lS.'S E

I \ ~~M '1:. \ A..""'"

14. What is the mass, in grams, of one molecule of carbon dioxide which
160 atoms? Show your work!

3~ .oOAro\o 1'."06 E _" ~ ,~ '~<C!:1' E'''~~)I\L C ~
\ let"'''' \

1 l4-"

-4- ~[i.10 E-~
15. Define atomic number: :10

Idel\-h.fy £ #-r err ~,.. M

16. Define mass number: ,"",C;;Je. 0+ ~ f15v",", o-f- fl1>~'('15 6 t7-e~I'\~
17. How many electrons, protons, and neutrons are found in each of the £

Atom/Ion Protons Neutrons
24 I~ I~,'Z.Mg
23N + \ , l~\\ a
35Cl \, 18,..,
;4cr it 18

56p 3+ ~" 30.:l' e
15N 7 8.,

1~O2- <6 B
27Ae+ rs {LI,-;

18. Summary of Activity: Describe an atom. Use terminology from the
~ Co MfDt'l er.+- o.f ~'1 e.,f~

/tft ~ IIf\ ••s- O\. ~~(I
.c..> #=- o-t' -r t/ I'\.e; e .e -: Aft, IY\ 5 ~ ~rt.u" 'etv~
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Number of
Electrons

8
18
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has one 12Catom and two .:I

\lC-1-e vS.

allowing?

Electrons

10
[7
IS

7
10
JO

activity in your explanation.
M~+- kI t'+£" .h ow"
5f!/'\+eJ ~y ,--if


