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Atomic Basics Name

Part A: Atomic Structure

I. Draw five protons in the nucleus of the atom. Label them with their charge.

2. Draw six neutrons in the nucleus of the atom.

3. Draw two electrons in the first energy level and label them with their charge.

4. Draw three electrons in the second energy level and label them with their charge,
18

What element is represented by the diagram?

Part B: Atomic Calculations

6. Label the information provided in the periodic table.

8 7. What does the atomic n

mber represent?

e o

O ) Eqﬁc.,d.i.u g
) 8. What does the atomic m

nss represent?

Oxygen < ot
15.999 P 1

9. How would you figure the number of protons or electrons in an atom?

Lok Am

10. How would you figure the number of neutrons in an atom?

S U .U.Tﬁorn F

11. Use your knowledge of atomic calculations to complete the chart.

Afsmoe &

mass & %\O\Y%

Element Atomic Atomic Protons Neutrons Electrons
Number Mass
Li D 3
P g s
(o) | 1y
Ni 2%
K 3] (9
Ag 0¥
H i
8i 2¥
W (8
Ne do

T. Trimpe 2007 htp:Hfsciencespot.net/

Part C: " Electron Configuration

Ve
12. How many electrons can each level hold? [st= AN\ 2nd = ﬂ 3rd= w
13. What term is used for the electrons in the outermost shell or energy level? w k £ ’ .‘N\,\ K .MN

14. Scientists use two types of diagrams to show the electron configuration for atoms.
to complete the diagrams.

Follow your teacher’s directions

Bohr Diagram Levwis Structure

Sulfur

Shows, Shows valence electrons
Atomic#= 16
Atomic Mass =32 e
Protons = { m S«
Neutrons = | m <

Electron = ch

15. Calculate the missing information and then draw w.nrn Bol

Atomic ##=10

Atomic #=3 Atomic #=12
Mass #=7 Mass #=20 Mass # =24

#ofP=_2 #oftP=_jO #ofp=]2
HofN= HofN=_{{D HofN=§2-

#ofE=_{O iofE=_| 2~

L
#ofE=_D)

2
Atomic #=17 Atomic #=2 Atomic # =14
Mass #=135 @ Mass #=4 Mass # =28
#orp=_{7 ” HofP=_2 #ofP= Nm
#ofN=_|% 2 #ofN=_2 #ofN= I
HofE=_[- #ofE=_2 #of E=
B g 2 1

16. Answer the questions below based on the elements in question #15.

(1) Which elements had a filled outermost shell? \ ffe\ ‘ & ..W

7
(2) Which element would be most likely to lose electrons in a chemical bond? m_.

(3) Which element would be most likely to gain electrons in a chemical bond? ( k

; s
(4) Which elements are not likely to bond with other elements? %mn Nm&n Why? D S\*&\ %.\(GN& (
= FuLL

T. Trimpe 2007 hup:/fsciencespot.net/



7

AN

WAme™

Awgrfo&% o o¢

¢ . [
&

d/\ocz Fhe,

wofﬁ % mcipé,\ bz,ny

REEvoe |

A .“ : =

+fm or‘,.ns; _5 *Sm

— —u@ﬁ_no_

<c;.f a .ﬁ?: anu%eﬁ Arm\ﬁ

D | «Fm\_

} @0«; - _.NC f).@,\ﬁ, ﬁ&.,. :

aa\ N

2N ,

i

.f.,@ Tio»és in .I.,@

w& Resiod Eros it

P 1] ; =] GSO«.@

AN

A\m&ﬁ

.\/ m casmm

|| secomes & negative | In

2 valone),

1. While
Element A :

Element B :

Element C :

ElementD :

ElementE :

Classify the elg

Period Table Worksheet 1

doing a research project, you noted the following information about five elements.
is a solid;
conducts electricity; K —
. has 2 electrons in its outermost shell; 29 ;ﬂ\m éﬂ
. 'has a low density. M.U

is not malleable
does not conduct electricity;

has 7 electrons in its outermost shell;
is light green in colour.

has all its outer orbits full
does not form compounds with other elements;
is in a gaseous state;

has a very low boiling point.

is a poor conductor of heat;
is very hard;
in non-ductile and non-malleable;

conducts electricity.
e

is ductile and malleable;

is a solid;

is a good conductor of heat and electricity;
has a high melting point.

Bmim above as metals, non-metals or metalloids.

2. The simplified atomic model of an element is shown below.

What are, resp
etongs? |
A) IIA m:aMJ.

ctively, the Group and the _um:oa of the Periodic Table to which the element

B)IIAand3 C)IVAand2 D)IV Aand3

U shalla




3. Which of the elements in the table below possess the properties of shinirless, clectrical
conductivity and malleability?

— "

1 3

|

[ | [ [ ]
[ T2 [ [ ]
—

A) land2

B) 1and 4 C)2and 3 D)3 anfi4

: aboratory, a scientist noted the following facts about an element:
1. Itisasolid. -
2. Itis a poor conductor of heat and electricity
3. The nucleus of the atom of this element contains less than 18 protons.
4. The outermost clectron shell contains 5 electrons.

s pine s
5. Which of the following atomic models represent elements from the halogep family?
s 3

Nk W
2. Q_uunuuv#q \

A) land2

What is this element?

L @ _vqnn

4
% ._unnu..vmnuuvmn| le— VQ

wuumsﬁ:y C)2and 3 D) 1andi
6. After a forest fire, we collected the ashes that were left on the ground. An analysis of these
ashes enabled us to determine their composition. The table below lists the différent elements

that were found.

a) Choose two elements that are fo

Easm OF ELEMENT CHEMICAL SYMBOL
| Calcium Ca

Chloride Cl

Iron Fe

Magnesium Mg

Phosphorus P

Potassium K

Silicon Si

Sodium Na
[ Sulphur S

elements. Explain your choice

o~

N

by using scientific concepts,

¢ (a

&.@ +h hot®

und in the same period in the periodic table pf the

b) Choose two elements that are found in the same group in the periodic table of the
elements. Explain why these elements have the same chemical reactivity using the

Rutherford-Bohr model. ﬂb‘b\&u @ é m\.w\&ls @ \N\

7. Complete the followin :o:nfr%\ choosing the correct response. Fluorine, chlorine,
bromine and iodine b€ ong to the Ralogen family; they are all used for.
A) Lightning B) meumonzmw,/ C) Communication D) Heating

8. Below is a partial ré igsentatipn-ofthe Periodic Table

-

32|33

51|52

84

Using the table above, which of the following statements best describes the location of
Jmetals, non-metals and metallojds?
) The non-metals are situated in the seven boxes identified. The metals occupy the region

to the right of these boxes and the metalloids the region to the left,

g The metals are situated in the seven boxes identified. The metalloids occupy the region to
the right of these boxes and the non- metals the region to the left -

C) $The metalloids are situated in the seven boxes identified. The non-metals occupy the
Tegion to the right of these boxes and the metals the region to the left.

D) The metalloids are situated in the seven boxes identified. The.metals occupy the region
to the right of these boxes and the non-metals the region to the left,

9. Listed below are the characteristics of an element from the periodic table.
* Itis a nonmetal. )
» Its outermost energy level has seven electrons.
* Itis used to purify and disinfect water,
To which group in the periodic table does this element Belong?
A) Alkali metals B) Alkaline earth metals

D) Inert gas

10. The organization of the Periodic Table can be explained in terms of clectron
arrangements. Which of these explanations is correct?

A) An element that immediately precedes a noble gas always has its last electron in a new
energy level. This means that the element is in a new Period. -
An element that immediately follows a noble gas always has its last electron in a new
energy level. This means that the element is in a new Period



C) An element that immediately follows a noble gas always has its last electron in the same
cnergy level as the preceding noble gas. This means that the element is in a new Period

D) An element that immediately follows a noble gas always has its last electron in a new
energy level. This means that the element s in the same Period.

11. Give the name of each element described below.

1

1. The element has electrons in two energy levels (shells) and the outer level is full. 7_ caNm
2. The element has electrons in three energy levels (shells) and it has two valence electrons. wf\/

3. The element has an atomic numberof 14, S 3 /r.ﬁb ™\ .@

4. The element reacts vigorously with water and the electric charge of its nucleus is -+19.

12. Five elements are identified in the following periodic table. wA\
1A VI A
1 8
ﬁ' A HIA IVA VA VIA v _L,_
R 13 14 15 16 17
92 10
F Ne
||||||||| 19.00 | 20.18
11 15 7
Na [
2 M N 30.97
20
) ]
Match each of the five elements with one of the characteristics listed below
1. Its third energy level contains 5 valence electrons.
2. Itis a gas that does not react with metals or nonmetals. 2@
3. It is an element whose chemical reactions are similar to those of potassium, Z q
4. It is one of the most corrosive gases. “
5.

Itis an alkaline earth metal that is a component of bones and teeth. D 4

13. The following diagram shows the Rutherford-Bohr model of an atom,

O Lebe.

F P AP

Using the periodic table answer the following questions:
a) To what group does this element belong?

belong? Ak s lip ﬁ%

14. The following table  gives some information about four elements (E), Bz, E; and Eq).

b) To what period does this element m

Element Protons Electrons
‘E) 19

E; 18

E; 12

E4 9

Which of these elements is an alkaline eart] ?
_A) ElementE;  B) Element E; C) Element E3 D) Element E4

15. The ghemical symbols of four elements are given in the table below. Fill the table.

ELEMENT Qﬁﬂ%ﬂrm CTRONS CHEMICAL FAMILY NAME
Br i Helog2,

Ca 2 Aikel ne Cortl
INa i il |,

Ne & Nobls

16. The table below gives the chemical symbols of four elements and provides space to
indicae the following characteristics: the number of valence electrons, the number of

energy levels, chemical reactivity (none, low or high) and the family number. Using the
eriodic table, fill in the blank boxes in the table,

- re -
Element QMWMM ax Number of QBE.F.». ﬁmam_w.\ﬂv m Q\(J\v
Symbol Electrons Energy Levels NSSE@ Number
Li i 2 high Alke s
c o ™ i
Cl 1 ) H e LgGen
Ne B 2 X NawZl

17. The table below provides certain information about the symbol, the electron

configyration, the name of the chemical family and the period number of four elements in
the perjodic table.

: ~{Name of the " .
Symbol Electron configuration +22| chemical family Period number
Mg & Yo T8 ) [AKelmeCabin 3
L @ )2e” Yie~ Alkalimetals |2
> ° )2e” )3e- rnataiord 2
e o )2e” N b2y i

Using the above information and the periodic table, fill in the empty boxes in the table

18. The following are statements about certain elements in the periodic table, Which
Statement is true?

X» Nitrpgen (N) is a noble gas located in period 5. .
B) Broine (Br) is a halogen located in period 4. p\
ME Hydrogen (H) is an alkali metal located in period 1

Ww Magnesium (Mg) is an alkaline earth metal located in period 2.

19. An elenient in the halo
chemical element?
A) Berylllium

ily has four electron shells. What is the name of this

B) Bromine

C) Todine D) Potassium




F. Multiple Choice
Atomic Model and Periodic Table Test Review 1. The study of the behaviour omauma_. has made it possible to develop simple models such
as the Bohr-Rutherford mode] of the-atom. If the atomic number of oxygen is 8 and itg
A. Give the family name for each description. mass number is 16, which diagram represents the Oxygen atom according to the Bohr-
' | Rutherford model? :
1. Ihave I electron on my outer shell. (&3
2. One of the elements has 35 protons. C)
3. Thave 2 electrons on my outer orbit. Al
4. We are unreactive stable elements. Ads
5. Tcanbe used as a disinfectant. ﬂ o)
6. Ihave 1 valence electron, my 26 il
B. What element is described for each statement?
L. Tam found in period 2 and have 3 valence electrons. m ! B) ‘ D)
2. Iam found in family IIT A and use 3 orbitals. w
3. lhave20 protons. '
4. Thave 2 energy levels and each is full. AL e
5. Iam a metalloid with three energy levels, alf 8- - 6o - -
6. Taman inert gas and have 1 energy level. m £ )
7. Idonothavea group I belong to. _W . . . ;
8. Ihavea+3 charge and 3 energy levels. A 2. When Rutherford carried out his famous gold foil experiment, he
9. Ihavea -2 charge and 4 orbits. m,, 2 noticed that very few alpha particles were deflected back at an angle
8 greater than 90°,
C. State whether the following are metals, non-metals or metalloids. Which of the following statements is NOT consistent with this observation?
- ) A) The atom s mostly empty space. C) The nucleus has a positive charge.
Element A | Malleable | Conducts electricity | Not ductile Met ol [ ) B) The nucleus is very small, ) 3) ctrons move in orbitals,
Element B | Conducts heat | Reacts with acids Shiny weted | . ?
Element C_| 3 states of mattor [‘Accepts electrons No conduction | A\ |, 11 - s 2k \ 3. After performing tests on severa] elements, you note that some of them have the
following properties : .
D. True of False - L. They are ductile and malleable,
L. Elements in the same period have the same number of valence electrons, = W .W“”Mw H.Momwwm_wmmm__“ﬁoa of electricity.
1 i f val trons. T . o " " :
w M__mﬂﬂwhﬁ Mmhwﬁmomméw have the same number of va ones Slectin = In which region (1, 2,3,4 0or 5) of the periodic table below are the elements with all these three
4. Na, Mg and Al all have the same number of energy levels. T properties located? :
5. Cl has three valence electrons. = @D
6. Liand Be have the same number of jons. =
7. Mg has a charge of +2, s il
E. Make a Lewis notation and give the jon for each element
| L | He | N [ F T Be Ar
Lewis €& 2w O @0
* it Ly X © c . ;
NL( ) ;AW ’ \L * .q ﬂ.& ¢ mWN\ e b\w\ & 4. Which of the following cannot be a property of a metal?
U L e& A) It conducts electricity JIt has metallic luster
Ion [ ] N WA s =1 o JF L B) Itreacts to acids D) It has a low melting point
L /\ A s o \A
o (owd
i -
Cxise Why
T Hregt J -
R .



G. Short Answer
5. Consider the five elements given in the simplified periodic table below.
“> VIIIA 1. The following diagram shows the Rutherford-Bohr model of an atom.
. 18
A MA IVA VA VIA VIA SN
2 13 14 15 16 17 O ! !
;I [P 4 2¢se s
1 3 5 £ o
Which of the following statements is completely true? Using the peripdic table answer the following questions:
A) Element 1 is an alkali metal and element 5 is a chemically active gas. a) To what m& up does this element belong? Nabie
(Element 1 is an alkali metal and element 4 is a metal. b) To what petiod does this element belong? 2
C)_Element 2 is an alkaline earth metal and element 3 is a metalloid. c) What is the name of this element? Necon
Element 4 is a halogen and can combine chemically with element 5. d) What is its gharge? N0 Prm. J ta
¢) Make a Levwis notation for this element. : Dﬂ. .
6. Consider the four elements shown in the simplified periodic table below. .
jl ] 2. The chgmical symbols of four elements are given in the table below. Fill the table.
Li |Be Element Number of Family name | Number of orbits Ton charge
clla valence electrons : . -
. . : 2 Br 7 heled 2n o B
Which of the following statements is completely true? Ca 2 cilleading, Edirth ] Catt
A) Lithium (Li) is an alkaline earth metal, and beryllium (Be) is an alkali metal. Na { e d e it 2 N2
A.vaEoiza (C1) is an inert gas, and argon (Ar) is a halogen. Ne [74 Nrble 2 I
C) Jithium (L) is an alkali metal, and argon (Ar) is an inert gas. 4 “ AvE o
Beryllium (Be) is an alkali metal, and chlorine (Cl) is'a halogen. 3. Only do number three if you have time.
. . You are|given a sample of the first 12 elements (A to L) of the periodic table. Each
7. The table below shows eight elements from the periodic table. element|is identified by a characteristic written on its label. The following information is
B [C N what yoli read on the labels. Which element is identified by each label? You must use
process pf elimination until all 12 elements are found.
Al |si [P Unknown Characteristic Element
elements A- L
Element A Has 5 protons
Element B Is an inert gas
Sb |Te Element C Has 8 electrons
- - : - Element D Is an alkaline earth element
<§M_v~ wym_z% Mu MM%%%S% B 61 clemunts ooswmﬁowﬂm%%wﬁ*m os_v\w Element E Can place its electrons in two energy levels
B) >_. 0. P and Si . ng. mm Siand Te ' Element F Has 2 valence electrons and a complete outermost energy level
T ’ Element G An alkali metal
8. Anelement in the halogen family has four electron shells. What is the name of this Element ] L mas _.om.o:<o ametel fom the 13 first lsments
chemical element? Element [ Has an atomic number of 12
A) Beryllium B) Bromine C) lodine D) Potassium Element J It is found in the carbon family
. Element K Is a halogen
Element L The only element which does not belong to a group




Name:

Period:;

Isotope Practice

1. Here are three isotopes of an element: 12C
A

. The element is: EIF\S

it
The number 6 refers to the O g,s

- The numbers 12, 13, and 14 refer tothe_M\GS S B

How many protons and neutrons are in the first isotope?

(=

g ¢C

o o

. o

®

b |

How many protons and neutrons are in the third isotope?
2. Complete the following chart:

o 4
How many protons and neutrons are in the second isotope? b 4

b ¢

|3
|

#3.

Oxygen-17

# of # of
Isotope name | atomic # mass # protons neutrons | # of electrons
(& g
Potassium-37 _ ~ __ \% \ N

g

-
92 [237] 92 |

uranium-235

2

g

S 1

uranium-238 * mw ‘M\WAW\‘ &lw\ ] m\,N ‘\
boron-10 ‘ w _ :U \ J.\. w\ U\;Q
wos |5 (11 |5 | o | B

1. What is an isotope?

2. What does the number next to isotopes signify?

C An atom Haat hes Verr ek

~ ; Y
S o & heulvon #s

mass &
3. How can you tell isotopes of the same element apart .
¥ # P mn h}x\mwv \ﬁ
PART Il. For each of the following isotopes, write the number of protons, ndutrons, and
electrons. Assume all atoms are neutral.
‘ Chromium-58 ‘ Chromium-63 mmm:uo:- AOM& W

# of protons % Tor

rotons

R

# of neutrons

# of
neutrons

34

b

[ & 6
=

om_aoj :
-

14
lp
g

# of
electrons |6

L
a4

# of electrons h
24

6

.|

Name:

Per:

Ions Worksheet

Element

# Valence Electrons | # Electrons to gain | # Electrons to lose | Ton Formed/ name
Li 1 None 1 Li *'/ cation
r N 5 3 - None N~/ anion
o | o _ 2. _ Z-
Ca | 2 | o | y
Br | 7 | i | 4
s [ _ 2 | Z
a__| . _ / |
K i | ]
Mg P | — _ 2
Be 2 | — | 2-
Questions:

1. If Liloses an electron to another atom, why is it written Lj *! (witha +1)?

2. If N gains 3 electrons from other atoms, why is it written N3 (witha

3. a. What do you think happens to atomic radius size of a cation & why?

Name:

-3)?

b. an anion & why?

e

peri_

Ions Worksheet

pd

Element N\# Valence Electrons | # Electrons to gain

# Electrons to lose | Ton Formed/ name

Li / 1 None . 1

e

Li "7/ cation

N /m/ : 3 None”

N7/ anion

0 N

Ca /_

_’ww |

5 . ™

K

cl NS
yd

|
Mg _
|

Be

Questions:

1. If Liloses an electron to n:o«“a atom, why does it have a havehg +1 charge?

2. If Ngains 3 electroy from other atoms, why does it have a -3 charge?

3. a. What do yof think happens to atomic radius size of a cation & why?

b. an anion & af



NAME

DATE

Use your periodic table to fill in the missing spaces below.

lons Worksheet

Element %“M_ﬂ“w Protons | Electrons | Group # m,._\wﬂ_mw%%w OM“_mwﬂww
Carbon ( & mt 14 ef Qo th
Oxygen & 4 g e (& .ﬂm\ A

Potassium \Q ;4 i9 { i Z
Arsenic 23 35 25 Y a5 Z K
wine | 553 3| €3 [ 7 | 7 | &~
Calcium LD Ao >-C 2 2 .
Boron ‘w _\J\ &g g I3 2 C
Neon | Aol (O o g ¥ sl |

For each of the following ions, indicate the total number

of protons and electrons. When given

the protons and electrons, indicate the ion with the correct charge.

lon Protons Electrons Protons Electrons lon

I I T % % | Bot
1+ —

xN / & i w 87 86 = ﬁ. ;M.

S i \v ) N 84 86 \UB .

Sr2* 34 5L 50 46 S l™

A 3_[ jo 2 A G "7

p3- g \ N 55 54 h)\ 5 ‘t

Si* N{ \ W 12 10 M 4 2+

J

Use your periodic table to complete the table below. The first one has been done for you.

Element | Atomic # Mass | Protons | Neutrons | Electrons Symbol
lodine 53 127 53 74 54 I
“hloyine| 1T 35 17 | 4 cIr
Hydrogen { 1 1 O 0 H %
Birommd 35 g0 35 45 36 B~
Poron| 5 L 5 b L B>
Oxygen & 16 8 44 10 vl

Nitrggen-15

Nitrogen-20

# of protons

7

# of neutrons

[

Sulfur-23

Sulfur-25

# of protons

e

iz

# of electrons

=

# of neutrons

-—

[

7

# of electrons

/6

(6

Sod|um-

Sodium-20

# of protons

2

Selenium-50

Selenium-55

# of neutrons \

9

# of protons

3

34

# of electrons \ \

]

# of neutrons

s

X/

# of electrons

34

3%

7

Element | Atomic # _smmm Protons | Neutrons | Electrons | Symbol

Nitrogen ] i 7 7 10 N>~

Aluminum 12 27 I3 { r\ 10 Aj3f
Ee 7 56 26 30 24 Fe 2t
Cu 2 | 0¥ | 29 35 2¢ | cu
Cutl 24 64 29 B 27 Cu?t

Match each of the positive ions listed with the total number of electrons that ion contains. Use
your periodic fable. The same answer may be used more than once.

A)2
F) 25

[
e

C) 21
H) 48

NV Fe*?

»
h\. O—L.w

D) 23
)76

b Mg*2
3G Rt

E) 24
J) 81

N N Sn*?2

L ppa




