
ATOMIC STRUCTURE AND THE PERIODIC TABLE

CHAPTER 4 WORKSHEET

PART A

Given the following isotopes, determine the atomic number, the mass number, the number of protons,

electrons and neutrons.

Isotope
Symbol

131i
S31

Us

|He

SAI
81W
36Kr

SlDU
37KD

Atomic
Number

Mass
Number

Protons Electrons Neutrons Isotope
Name

PARTB

Complete the following chart by writing the symbol for the isotope of the following elements. In

addition, give the number of protons, electrons, mass number and atomic number and complete the

element name.

Element
Name

Uranium-

Chlorine-

Oxygen-

Boron-

Beryllium-

Hydrogen-

Carbon-

Neutrons

145

28

9

6

5

1

8

Protons Electrons Mass
Number

Atomic
Number

Isotope
Symbol



Isotopes or Different Elements
Chapter 4

In each of the following statements, you are given a pair of elements and important information
about each. Use this information to determine if the pair of elements is isotopes or different
elements. Indicate your answer in the space provided.

1. Element D has 6 protons and 7 neutrons.
Element F has 7 protons and 7 neutrons.

2. Element J has 27 protons and 82 neutrons.
Element L has 27 protons and 83 neutrons.

3. Element X has 17 protons and 18 neutrons.
Element Y has 18 protons and 17 neutrons.

4. Element Q has 56 protons and 81 neutrons.
Element R has 56 protons and 82 neutrons.

5. Element T has an atomic number of 20 and a mass number of 40.
Element Z has an atomic number of 20 and a mass number of 41.

6. Element W has 8 protons and 8 neutrons.
Element V has 7 protons and 8 neutrons.

7. Element P has an atomic number of 92 and a mass number of 238.
Element S has 92 protons and 143 neutrons.



Name Date Period

ION Chart

Directions: Complete the following table.

Ion Symbol

s2-

K1*

Ba2*

Fe3*

Fe2*

F1-

o2-
p3-

Sn4*

Sn2*

N3-

Br1'

Mg2*

Cu1*

Cuw

UM

Mn5*

Cl'

Se2-

Protons Electrons Charge



ATOMIC STRUCTURE Name

An atom is made up of protons and neutrons (both found in the nucleus) and electrons
(in the surrounding electron cloud). The atomic number is equal to the number of protons,
The mass number is equal to the number of protons plus neutrons. In a neutral atom, the
number of protons equals the number of electrons. The charge on an ion indicates an
imbalance between protons and electrons. Too many electrons produces a negative
charge, too few, a positive charge.
This structure can be written as part of a chemical symbol.

Example:

number
charge

atomic
number

7 protons
8 neutrons (15-7)
4 electrons

Complete the following chart.

Element/
Ion

H

H*

<|C

^Li+

8»
?^K

%Mg*+

As3'

Ag

Ag+1

S-2

U

Atomic
Number Atomic Mass

AVFRA&G:
Mass

Number

3

Kn
108

^0

Protons Neutrons

o

v5<?
n

Electrons
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Name.ISOTOPES AND AVERAGE
ATOMIC MASS

Elements come in a variety of isotopes, meaning they are made up of atoms with the
same atomic number but different atomic masses. These atoms differ in the number
of neutrons.

The average atomic mass is the weighted average of all the isotopes of an element.

Example: A sample of cesium is 75% 133Cs, 20% 132Cs and
5% 1MCs. What is its average atomic mass?

Answer: .75 x 133 = 99.75

.20 x 132 = 26,4

.05 x 134 = 6.7

Total = 132.85 amu = average atomic mass

Determine the average atomic mass of the following mixtures of Isotopes.

1. 80%127I, 17%126I,3%'28I

2. 50% 197Au, 50% 198Au

3. 15%55Fe,85%5*Fe

4. 99% ! H, 0.8% 2H, 0.2% 3H

5. 95%MN,3%'5N,2%'6N

6. 98%'2C,2%14C
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VALENCE ELECTRONS Name

The valence electrons are the electrons in the outermost principal energy level. They are
always "s" or "s and p" electrons. Since the total number of electrons possible in s and p
sublevels is eight, there can be no more than eight valence electrons.

Determine the number of valence electrons in the atoms below.

Example: carbon

Electron configuration is Is2

Carbon has 4 valence electrons.

1. fluorine 11. lithium

2. phosphorus

3. calcium _

4. nitrogen

12. zinc

13. carbon

14. iodine

5. iron 15. oxygen

6. argon 16. barium

7. potassium 17. aluminum

8. helium 18. hydrogen

9. magnesium 19. xenon

10. sulfur 20. copper

Chemistry IF8766 ©instructional Fair, Inc.



LEWIS DOT DIAGRAMS Name

Lewis diagrams are a way to indicate the number of valence electrons around an atom.

Na', spp. 'N:
are all examples of
this type of diagram.

Draw Lewis dot diagrams of the following atoms.

1. calcium 6. carbon

2. potassium 7. helium

3. argon 8. oxygen

4. aluminum 9. phosphorus

5. bromine 10. hydrogen

Chemistry IF8766 ©Instructional Fair, Inc.



ATOMIC STRUCTURE AND THE PERIODIC TABLE
CHAPTER 6 & 7 WORKSHEET

Read the clue and give the element symbol that applies.

CLUE
1.

2.

3.

4.

5.

6.

7.

It is in the same family as lead and it has fewer protons than sodium.

It has more protons than chlorine but less than potassium.

This transition metal is in group 12 and has less than 34 protons.

This is the only element in a group by itself.

This element has an atomic number of 56.

It has half as many protons as zinc.

If this element had one more proton and electron it would be Zn.

8. It's in Group 1 and has a higher atomic number than Ar, but a lower atomic
number than Br.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

It has the most protons of any element in Group 1 7.

This element is the last naturally occurring element.

It has more electrons than aluminum and fewer protons than phosphorus.

It has two valence electrons but is in Group 1 8.

Period 2, group 1 7 element

It has more than 50 but less than 80 electrons and it is in Group 17.

This element is a transition metal that is liquid at room temperature.

It has the lowest atomic number of any Group 7 elements.

Period 4, alkali metal.

It has a higher atomic number than carbon and a lower atomic number than
P. It is in Group 13.
Its atomic number is twice that of aluminum.

This Group 2 element has fewer electrons than bromine but more than sulfur.

ELEMENT

8



Atomic Structure & the Periodic Table Flow Chart
Use the following terms one time each: Atomic Number, Protons,Average Atomic Mass, Number of
Electrons, Neutrons

/AVERAGE MASS ,
OF MIXTUREOF ITS
\ ISOTOPES

WHICH
EQUALS

WHICH
CONTAINS



Name Date Period

ION Worksheet

_ Action 1:

1. What are valence electrons?

2. What is an ton?

3. What is ionization energy?

4. What is a cation?

5. What is an anion?

6. How are anions formed?

7. How are cations formed?

8. Give an example of an element symbol that is an ion.

9. What is an oxidation number?

Section II:
1. A neutral atom has an overall charge of .

2. When an atom loses one electron, the ion formed has a charge of _

3. Positive ions are called , while negative ions are called

4. The tendency to lose electrons is a fundamental property of the elements.

5. For each of the positive ions listed in column 1, use the periodic table to find in column 2 the
total number of electrons that ion contains. The same answer may be used more than once.

Column 1 Column 2 (Answer)

AT

Fe3*

Mg2*

Sn2*

/O



Metals (2x) Nonmetals (2x) Metalloid Groups Shiny Atomic Number Capital Letter Similar Brittle Lower case
Average Atomic Mass Dull Malleable Periods Ductile Dissimilar Conductive Non-conductive



Properties of Metals and Nonmetals
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Unit 3 Review - Chapters 4 (Atomic Structure) & 6 (Periodic Table)

Part 1: Answer the following questions.

1. a. Which scientist created the first modern atomic theory?

b. What was his theory?

c. What was his model of the atom called?_

d. What was proven wrong and why?

2. a. Which scientist did the gold foil experiment?

b. What did he conclude from the gold foil experiment?

3. a. Who discovered the electron?

b. What was the name of his experiment?

c. What was his model of the atom called?

4. What did Mendeleev do?

5. a. Who arranged the modern periodic table?

b. How is the modern periodic table arranged?

6. What are the two main parts of the atom? What do they give to the atom?

7. a. What are the three subatomic particles? Give the symbols of each.

b. What is the charge, mass, and location of each?

8. What is special about the proton?

9. Fill in the blanks in the following:

a. Mass # = +

b. Atomic # = = in a neutral atom.

10. What is the difference between Atomic mass and mass #?



11. Which of the following are isotopes of the same element? How do you know?

a. I2
5X b. 15

7X c. 12
6X d. 15

5X

12. Calculate the average atomic mass for Boron if it has two naturally occurring isotopes: boron -10 (abundance

of 19.8%) and boron - 11 (abundance of 80.2%).

13. Identify an element "X" by calculating the average atomic mass. X - 6 (abundance of 7.5%) and X- 7

(abundance 92.5%).

14. a. Write the isotope notation in two ways (name and symbol) for the two carbon isotopes that have masses of

12 and 14.

b. List all that is the same and all that is different between the two carbon isotopes.

15. What is the maximum number of electrons in the first energy level?

determine this?

16. Using the following periodic table, label the following:

a. Number of Valence Electrons at the top of the groups

What formula is used to

Be

Th

Ni

O



b. Identify the following using the numbers from the periodic table.

Alkali Metals Noble Gases

Alkaline Earth Metals Inner Transition metals

Halogens Transition metals

c. What is a period on the periodic table? How many are there?

d. What is a group or family on the periodic table? How many are there?

e. Where are most of the nomnetals located? Where are most of the metals located?

The metalloids are located on either side of the except for

17. a. Po and Bi are in the same

b. Po and Te are in the same

c. Name the metal that is in Group 13 and Period 5.

d. Name the nonmetal in Group 16 and Period 2. _

e. Name the metalloid in Group 13 and Period 2

18. List all the properties of metals?

19. List all the properties of non-metals?

20. List all the properties of metalloids?

21. List two noble gases.

22. What is an ion?

23. a. What is a positive ion called? In a positive ion, the number of protons is

the number of electrons.

24. What is a negative ion called? In a negative ion, the number of protons is

the number of electrons.

25. Name an element that has similar properties to Carbon.

26. Name an element that has similar properties to Radium.

27. What is a Lewis Dot Structure?

28. Draw the Lewis Dot Structure for Carbon, Sodium, Helium, & Neon.

29. What does the Symbol in a Lewis Dot structure represent?



30. What do the dots in a Lewis Dot structure represent?

31. What are valence electrons?

Part 2: Fill in the blank: Use the words from the word bank below to complete each statement.

Energy level

Atomic number

Electron cloud

Atom Nucleus

Mass number Electrons

Isotopes Amu

Atomic mass
1
Neutrons

i Neutral

32. A(n) is the smallest particle of an element that retains properties of that element.

33. All atoms are which means that the number of protons is equal to the number of electrons.

34. The of an atom contains protons and neutrons.

35. The is equal to the number of protons in the nucleus of an atom.

36. The number of protons is equal to the number of since an atom has no charge.

37. The mass number is equal to the number of protons and in the nucleus of an atom and must be given

or calculated.

38. The number of neutrons is equal to the minus the atomic number.

39. are atoms of the same element with different numbers of neutrons.

40. The is equal to the weighted average of the masses of the isotopes and can be

found on the periodic table.

41. The electrons are found in the .

42. A(n) is a region in the electron cloud where electrons are likely to be found.

43. is the unit for atomic mass.

Part 3: Fill in the blank: Use the words from the word bank below to complete each statement.

Atomic number

Alkali metals

Valence Electrons

Periods

Transition Metals

Halogens

Groups

Electron

Inner Transition Metals

Alkaline Earth Metals

Energy Levels

44.

45.

46.

47.

48.

Vertical columi

The

The

The

The

is of the periodic table are called while horizontal rows are

are elements in Group 1A that react violently with water.

are elements in Group 2A.

is the name of the family of nonmetals that includes fluorine and chlorine.

are the Group B elements that are located in groups 3 through 12.



49. The are made up of the Lanthanides and the Actinides.

50. The subatomic particle that is important in determining the chemical properties of the element is the

51. The period number corresponds to the number of .

52. The group number corresponds to the number of .

Part 4: Answer the following questions.

53. Complete the element symbol, give the proper name and complete the numbers below.

Element
Symbol

40ra+2
20Ca

24Na

Name

Oxygen- 18

Atomic
Number

8

Mass
Number

# Protons # Electrons

10

# Neutrons

54. Which of the following are isotopes of the same element? Circle them.

50 50 55
A A A

25 10 25

55. For the isotopes list the protons, neutrons, and electrons.

Protons Electrons Neutrons Name of isotope

14
N

45

15

56. Calculate the average atomic mass for the element X if it has 3 isotopes.

50
Isotope X

% Abundance 20%

53
X

50%

51
X

30%

57. What element is the standard for the atomic mass unit?

58. Elements in the same have the same number of valence electrons.

59. How many valence electrons does Helium have?




