ARCHITECTURE OF ATOMS
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Key:  ( ( )  =  You know the topic very well


( + )  =   Your familiar with the topic


( 0 )   =   You've never heard of the topic

ARCHITECTURE OF ATOM STATEMENTS

· Directions: Place a check mark ( ( ) next to the statement that you agree with or leave the space blank if you disagree with the statement.

_____  ( 1 )  Today nuclear chemist can identify the exact location 

   of an electron at any given point.

_____  ( 2 )  The weight of an electron is smaller than the weight  

   of a proton or that of a neutron.

_____  ( 3 )  The atoms atomic number distinguishes one atom 

                     from another
_____  ( 4 )  An isotope of the same element will have a different 

   number of neutrons
_____  ( 5 )  Isotopes of the same atoms that have an unstable 

   nucleus are radioactive and are called radioisotopes.

_____  ( 6 )  Lead—208 has 82 protons and 208 neutrons.

                     238
_____  ( 7 )       U is an isotope of uranium with 146 neutrons.

                      92
_____  ( 8 )  Hydrogen—3 has 2 protons and 1 neutron.
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Since Rutherford's time, our understanding of atormic structure has expandAJ
and, in some ways, changed. Rutherford's image of a central, massive
nucleus surrounded mostly by empty space is still accepted. From subse-
quent research we now aiso know that, although useful, the icea of “orbicing.
electrons” is too simplified. Rather, each electron is believed to occupy a
specific region in which il spends most ofits time-We can identify the
‘general region, but not the location, of the electton at 2 given instant

Further reseacch revealed that the nucleus is composed of two types of

particles—neatrons, which are clecuically neutral, and protons, with a

itive charge. A neutron and a proton each have about the same mass,
1.7 % 107 g. Although this mass is extremely small, it is still much larger
hen the mass of an electron. As shown in Table 1, a mole (6.02 X 10%) of
electrons bhas a mass of 0.0005 g. The same number of cither protons or
peatrons would have a mass of about 1 g. In other words, a protor or a
neutron is abott 2,000 times more massive than an electron. Protons and
neutrons account for most of the mass of the universe.

Particle Location

Proton Nucleus i+ , '
Neutron  Nucleus 0 -
Electron  Outside of nucleus [EEE 0.0005

‘The diameter of a typical atom is about 107 cm, but an average
auclear diameter is 107 em, only one ten-thousandth (10%107%) as big
as the disumeter of the entite atom. Looking at this another way, the nucleus
occupies only about one tellionth (10~ of the volume of an atom. As a

+ comparison, imagine that a billiard ball represents an atom’s nucleus. On
that scale, electrons surrounding this billiard-ball nucleus would occupy
space extending more than a kilometer (0.6 mile) away in all directions.

As you leamed in Section A.2, each atom of the sume element has
the same number of protons in its nucleus, and each element has a unique
number of protons. This number, called the atomic number, identifies the
element. For example, because each carbon iom aucleus contains six
protons, carbon has an atomic number of 6 no other element has that

atwmic number.
However, all wtoms of the same efement do not aecessarily have the
same nuimber of neutrons in their nuclei. Atoms of the same element having
ilferent oumbers of neutcons are called isatopes of that element. Naturally
occuning carbon atoms, each containing Six protons, may have six, seven,
he composition of these three carbon isotopes is
an

Or even eight neutsons
suminarized in Table 2. The carbon isotope with eight newtrons
unstable nucleus—it is radioactive. Stch isotopes are called radioisotopes.

-A-

> Farticles smaller than
an atom are described as
“subatomic particles.”

> Protons—positive charge
Neutrons—no charge
Electrons—negative charge

> In most periodic tables,
the atomic number is given
above the elerent’s
symbol.




[image: image2.png]> The atomic rumber is a
lower lefi subscrips; the
mass number is an upper
left superscript.

Isotopes are distinguished by their different mass numbers. The mass
number represents the total number of protons and neutrons in an atom of
a given isotope. The three carbon isotopes in Table 2 have mass numbers

e

Total Protons. Total Mass Total Electrons

Name (Anic Namber) Newirons Nember Outode Nocioos
Caon-12 c s 5 s
Carbon-13 6 7 3 s
Carbon-14 6 8 14 6

of 12,13, and 14. To specify a particular isotope, the atomic number and
the mass number are added to the symbol for the element. For example,
an isotope of strontium (Sr) with an atomic number of 38 and a mass
number of 90 is written this way:

8sr

A 2+ on of strontium-90 would be shown as §Sr**. To name an isotope
in words, just follow the element's name with a hyphen and then the mass
number. The isotope depicted above is called strontium-90.

The symbols, names, and nuclear composition of some isotopes are
summarized in Table 3.

Total

Protons

(Atomic | Total | Mass | Total
Symbol | Name | number) | neutrons | number | electrons
3L Lithium-7 3 4 7 3
§1Ga [ Galiumer| 31 5 B 31
| Thallium- :
CL I 81 120 01 8
Wb |Lesd20s | @ 12 208 a
L v B 126 208 50





YOUR TURN: ISOTOPE NOTATION

1.  Suppose you know that one product of a certain nuclear reaction is and isotope containing 85 protons and 120 neutrons.  It therefore has a mass number of 205 (85 protons and 120 neutrons).  It therefore has a mass number of 205 (85 protons  +  120 neutrons  =  mass number of 205).  What is the name of this element?______________________________ .

2.  Fill in the blanks for the following isotopes by listing the atomic number or naming the isotope using the elements symbol.
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	Hyphen Notation
	Nuclear Symbol
	Atomic Number
	Mass

Number
	Protons
	Neutrons
	Electrons

	Carbon—14 
	14

   C

6
	6
	14


	6


	8


	6



	
	  40  +

   K

19
	
	
	
	
	

	
	
	
	222


	86

	
	

	Thorium—234


	
	
	
	
	
	

	
	
	
	226

	
	
	86


	Uranium—238

	
	
	
	
	
	

	
	
	
	
	
	57

	26


	
	 128  -
I
  53
	
	
	
	
	

	Barium—140

	
	
	
	
	
	

	
	4  +

He

2
	
	
	
	
	

	
	
	
	244

	
	
	94


	
	
	79


	
	
	119


	


Name_________________________   Period_______   Date____________
ISOTOPE NOTATION

1.  An atom of gold (Au)  has 79 protons and 118 neutrons and 76 electrons.  
     Write the nuclear symbol and hyphen notation for this atom.
· Nuclear Symbol
· Hyphen Notation

  207
2.  A lead atom has the atomic symbol       Pb.  How many neutrons does this 

     atom have in its nucleus?  ______      82
3.  How many electrons are present in an atom and atomic number of 13 and 

     a mass number of 27?  __________

4.  What is the mass number of an atom that has 29 electrons, 29 protons and 

     35 neutrons?  __________
5.  An atom of neon (Ne) gas has 10 electrons and a mass number of 21.  

     Write the atomic symbol and the hyphen notation for this atom

· Nuclear Symbol

· Hyphen Notation

6.  Complete the following table

	Hyphen Notation
	Nuclear Symbol
	Atomic Number
	Mass

Number
	Protons
	Neutrons
	Electrons

	Carbon—14 
	
	
	
	
	
	

	
	  4  +2

He

    2
	
	
	
	
	

	
	
	55


	
	
	79

	

	
	
	
	35

	17

	
	18


	
	
	
	
	
	45

	35
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TAB EXP: ISOTOPIC PENNIES
* Background: Atoms of the same element having different numbers of
neutrons are called . Isotopes are distinguished by their
different . The mass number represents the total
number of and in a atom of a given isotope. .
« Procedure: Find the number of pre-1982 and post-1982 pennies in a
container that is filled with "coinium" ( a mixture of pre-82 and post-82 pennies).

1. Mass of a pre-1982 peany 2. Mass of a post-1982 penny

3. Find the mass of the sealed container with "coinium”.
4a. What is the tare weight of the container?
b. Container # c. Number of peanics

5. Total mass of the "coinium" in the container?

6. Determine the number of pre-1982 peanies ( X ) and post-1982 pennies which
is equal to the (# pennies - X) using the following equation...

Total mass of "coinium” =
(X - mass pre-1982 penny) + [ (# of pennies - X) * (mass post-1932 penny) |

a). Number of pre-1982 peanies b). Number of post-1982 pennies

+ Conclusions: What two properties of the element "coinium” is different in its
pre- and post-1982 forms?

2. b).





