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AIM | How are electrons arran ged
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around the nucleus?

. Ao

" Please NOTE: The following AIMS worksheets are not up-to-date. We are

using these to help explain how atoms come together to form compounds

as easily as possible. Our job is to introduce you to how and why atoms
come together.
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Electrons spin very fast. They spin in orbits around the
nucleus. The spinning is so fast that they seem to form a solid
shell around the nucleus. All atoms except hydrogen and he-
lium atoms have more than one shell

We label the shells of electrons. Each shell is labeled with
a capital letter. The first shell is the “K" shell. It is the shell
closest to the nucleus. The next shell is the “1,” shell. After
that comes the “M" shell. And so on.

Each shell can hold only a certain number of electrons.

The “K” shell can hold 2 electrons.
The “L" shell can hold 8 electrons.
The *“M" shell can hold 8 electrons. *

The number of shells an atom has depends on the num-
ber of electrons for that atom. Each shell must have its full num-
ber of electrons before a new shell starts. If there are more
electrons than a shell can hold. a new shell starts.

The outer shell of most atoms is not full. Only the atoms
in the elements of Group O on the Periodic Table have full
outer shells.

Ours is a very primary explanation of what happens during this process.

Students in the past have requested us to explain exactly how this coming
together of atoms happens. Although this is an introduction to the concept
for us, we try to help you understand without a lot of detail, how two gases
such as oxygen and hydrogen can come together ( during a chemical
change) and form one molecule of water. We know by experience that this
explains this concept. Past history has shown us that these worksheets are
invaluable to explain this very complex concept.
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In your high school classes you will see words such as shells, orbits, energy

levels, energy clouds, etc., to explain how compounds are made.

o Also, at higher levels of education you will see that the levels from the

atom nucleus are alphabetized differently.
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WHA'T DO THE PICTURES SHOW? ‘
! The pictures below show how electrons are arranged in two atoms, Look closelv at each
figure. Then answer the questions.
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1. How many shells of electrons does sulfur have? .
i

2. a) What is the first shell called? __

b) How many electrons does the first shell have?

¢) Is this first shell full?

I d) The first shell is the nucleus.
closest to. farthest from

3. a) What is the second shell called? .

{ b) How many electrons does the second shell have?

¢) Is this second shell full?

4, a) Whatis the third shell called?

b) How many electrons does the third shell have? __
¢) Is this third shell full?
5. Altogether. how manyv electrons does sultur have?

6. Is another shell needed?

Circle the answer that best completes the sentence. Another shell is not needed

T
because:
a) the last shell is full

D) ttis clom has no more elecirons,
S



il. This figure shows a neon atom. The atomic number of neon is 10,
B. 1. How many electron shells does this atom
have? _
2. a) What is the first shell called?
b} How many electrons does this shell
have? —
¢) Is this shell full?
3. a) What is the second shell called?
b) How many electrons does it have?
¢) Is this second shell full?
4. Altogether, how many electrons does this atom have? .
5. Is another shell needed? _ o
Why? — B
MATCHING Match the two lists. Write the correct letter on the line next to
each number.
1. . between electrons a) closest shell
2. ... 5 electrons b) path
3. . orbit ¢) need three shells
4, 12 electrons d) empty space
3. .. "K'shell e) need two shells
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Each picture below shows how electrons are arranged in certain atoms. Look at each

diagram. Then answer the questions.
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B.

C.

The atomic number of hyvdrogen is 1.
Hydrogen is the simplest atom. It has only
one electron.

1. How manyv electron shells does a

hvdrogen atom have?

o

What is this shell called?

3. Is this shell complete?

The atomic number of helium is 2. A he-
lium atom has two electrons.

1. How many electron shells does a he-
Hum atom have? _
2. What is this shell called?

3. s the shell full?

The atomic number of lithium is 3. A lith-
ium atom has three electrons.

1. How many electron shells does a lith-
iunt atom have?

2. What are these shells called? __

3. Which one is the inner shell?

4, s the inner sheli fall?

5. Which is the outer shell?

6. s the outer sheli fuliy
[h5



HOW MANY SHELLS?

How many shel

1.

How many shells do 2 electrons

need?

4 electrons need
10 electrons need
16 electrons need

20 electrons need

shells.
shells,
shells.
shells,

FILL IN THE ELECTRONS.

Figure out how
Then draw

Label each shell that is not already labeled,

An example

A.’
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atomic number 7

Lo

(chfoﬁne)
"

atomic number 17

One of these atoms has a full outer ring. Which atom is it?
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many electrons each of these atoms has.
them in their proper shells. Make 3 small ball
[®] to show an electron.

L
K
£
i boron
L
\D >

atornic number 5

atomic number 18

=

Is are needed for each of the following? Write your answer in the space.

Remember

o

LT,

&

atomic number 8

atomic number 20 _]




ek

MULTI

PLE In the space on the right, write the letter that best completes

CHOICE each sentence.

1. Electrons move Lo wme
a) inside the nucleus.
b) very slowly,
¢) outside the nucleus.
2. Electrons move in paths called . S
a) roads.
b) orbits.
¢) electrical charges.
3. An electron shell 3
a) is solid.
b) only seems to be solid.
¢) is tightly packed.
4. Electron shells seem to be solid because the electrons 4, .
a] move very fast.
b) have a minus charge.
c) balance the protons.
5. Which shell is the “M" shell? ;
a) first
b) second
c) third
TRULE OR Write T on the line next to the number if the sentence is true.
FALSE Write F if the sentence is false.
1. ______ Every atom has at least one electron.
Z Every atom has at least two electron shells.
-, WA — The first electron shell is the “L"" shell.
4 The “L" shell can hold 8 electrons.
5. . The "L" shell alwavs has 8 electrons.
6. — [Ifthereis an “L" shell, it means that the K" shell is full.
70 e A full K" shell has three electrons.
8. A helium atom (atomic number 2) is a “full” atom.
9, —— A shell must be full before a new shell is started,

10.

The heavier the atom. the fewer the electrons.



Alom

magnesium

carbon

OXVgen

phosphorus

argon

beryllium
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clectrons.)

Atomic
Number

12

8

Number aof
Ilectrons

12

Electrons
in Bach
Shell
K = 26~
. = 8-
hS | 2e~
I\' e _7{,’ -
L. &= g
M= e
K o= pp®
L =
M o= o
K = &
T, = _ &
N = o
KN o= o
lg = e
N = e
K e
L. == £

‘5 Fill m the missing information in this chart. The first element,
magnesium, has alreadv been done for vou. (e " means

Is the Last
Shell Complete?
(Yes or No)

no






