Periodic Trends

Name _____________________ Date ________________________ Period __________

Use the information on your colored in periodic table to answer the questions below.

1. What is the difference between the periodic table developed by Mendeleev versus the one developed by Moseley?  Who was first? 

2. A (n) _____________ is a horizontal row of blocks on the periodic table.

3. The elements that border the zigzag line on the Periodic Table are called _________.

4. Strontium’s highest occupied energy level is 5s2.  Strontium belongs to Group # ____.

5. The most active member of the halogen group is ____________________________.

6. The energy required to remove an electron from an atom is an atom’s ___________.

7. ________ is the element in the halogen family that has the highest ionization energy.

8. Oxygen must gain ____________ electrons to form an ion with a charge of -2.

9. Samarium, Sm, is a member of the lanthanide series.

a. Identify the element just below samarium on the periodic table ________________.

b. The atomic numbers of these two elements differ by how many protons? ________.

10. A certain isotope contains 53 protons, 78 neutrons and 54 electrons.

a. What is the atomic number? ________________________.

b. What is the mass number of this atom? ______________.

c. identify this element. _____________________________.

d. Identify two other elements that are in its group. __________________________.

e. What is the group name where this element is found? ______________________.

11. In the modern periodic table, every element is a member of a horizontal row and a vertical column.  Which one is the group and which one is the period? 

12. Identify the element(s) for each of the following.

a. The group 14 element in Period 4 _________________________________________
b. Two metalloids in the same group _________________________________________
c. The transition metal with the smallest atomic mass. ___________________________
d. The alkaline earth metal with the largest atomic radius. _______________________
e. The element with the highest ionization energy. ______________________________
f. The element with the highest electronegativity _______________________________ g. The element in period 5 with 7 valence electrons _____________________________
13. Identify the element for each of the following and write the noble gas configuration.

a. The only metal in Group 15 ______________________________________________
b. The alkali metal in period 6 ______________________________________________
c. The element with 6 valence electrons in period 6 _____________________________
d. The element in period 2 that likes to gain 3 electrons __________________________
14. Fill in the table for the following elements.

	Element
	Symbol
	Period #
	Group #
	s,p,d,f block

	Sulfur
	
	
	
	

	Nickel
	
	
	
	

	[Ar] 4s1
	
	
	
	

	[Ne] 3s23p1
	
	
	
	


15. Moving from left to right across a period on the periodic table (circle one)
a. ionization energy values tend to become (larger or smaller)

b. atomic radii tend to become ( larger or smaller)

16. Name the alkali metal with the highest ionization energy. _____________________
17. Name the element in the boron Group with the largest atomic radius. ___________
18. Name the halogen with the lowest ionization energy. ________________________
19. Name the Alkaline Earth Metal that is most likely to lose an electron ____________
20. Name the element is the Nitrogen family that is least likely to gain an electron ____
21. Consider an element whose outermost electron configuration is 4s2 3d10 4px.

a. To which period does the element belong? __________________________

b. If it is a halogen, what is the value of x? _____________________________

c. The group number will equal  (10 +  2 +  x)  true or false

22. Which has the biggest…?  (you can circle your answer)
A. ionization energy   Al or I ?


D. ionization energy   P or Cl?

B. atomic radius  Se or Ca?


E. atomic radius  Cs or Sr?

C. electronegativity F or C?


F. electronegativity  K or Be?

Periodic Table Overview
Notes:  Scientists involved with developing the Periodic Table


Mendeleev – Came up with the first Periodic Table

- Arranged elements by increasing ATOMIC MASSES

Moseley     -  Revised Mendeleev’s table and gave us the one we use today

-  Elements arranged by increasing ATOMIC NUMBERS!

Periodic Table

- Organized by elements’ atomic numbers so that those with similar properties line up in the same columns.

- Period – horizontal row – tells the energy level electrons live in.

- Group – vertical column – matches number of valence electrons.

- Metal – left side of table – malleable, ductile, shiny, conduct electricity and heat, lose electrons to become + charge when reacting and bonding.

- Non-metals – right side of table – brittle, do not conduct electricity/heat – gain electrons to become – charge when reacting and bonding.

Groups or Blocks of Elements to know:

Alkali Metals

Alkaline Earth Metals
Transition Metals

Lanthanide Series

Actinide Series

Boron Group

Carbon Group

Nitrogen Group

Oxygen Group (Chalcogens)

Halogens


Noble Gases



Trends:

1. Atomic Radius (size of atoms)

                                     Smaller














Bigger
2. Ionization Energy – energy required to pull an electron from an atom.

3. Electronegativity – the desire an atom has for an electron

***Metals are generous!  They like to give away electrons so they have low EN and IE.

***Non-metals are greedy!  They want more electrons and have high EN and IE. 






Bigger
 Smaller

4. Valence – same as “A” Group Number (# of bonding electrons!)

5. Oxidation Number:  +1, +2, +3, +4/-4, -3, -2, -1, 0

6. Know all s, p, d, and f blocks

7. Overall Activity or “Reactivity”  -  desire to react

Metals                       Nonmetals 



                                                                                 F




 more                               more




Active
                         active



            Fr  

Quantum Practice

1.How many valence electrons do the following elements have?

a. Rn

b.  Ra

c.  Xe

d.  K

e.  Hg


2. Draw the electron dot structures for the following elements:

a.  Cs


b.  I


c.  Sn



3. Name an element for each of the following:

a. a halogen




b. a member of Group 15
c.  an element that has 3 valence electrons

d.  a noble gas

e.  an alkali metal




f.  an alkaline earth metal
4. Name an element for each of the following:


a.  the element in Group 2 and Period 5



b.  The element in Group 18 and Period 4


c.  an element with a -3 oxidation number


d.  an element with a +2 oxidation number


e.  an element with a +1 oxidation number


f.  the element whose e- config. ends with  5p1

g.  the element whose e- config. ends with  7s2

h.  the elements whose e- config. ends with  4d4

i.  the element whose e- config. ends with  3d1

j.  the element whose e- config. ends with 5d8

k.  an element that has a valence of  2s2 2p1

5. Within each of the following groups, state which is the larger:

a.  Li  and Be
        b.  F and Ne

c. Au and Ag
    d. Br and I 
6. Within each of the following groups, state which has the largest ionization energy:

a.  Li and Be

b.  F and Ne

c.  C and O

d.  B and Al

e.  K and Na

f.  N and Na

7. Within each of the following groups, state which has the greatest electronegativity:

a.  Li and Be

b.  F and Fr

c.  F and Ne

d.  C and O

e.  Hg and Zr

f.  Cs and K

8.Identify the following:

[Kr] 5s2 4d3
 

[Ne] 3s2 3p5


[Xe] 6s1 

9.Write Noble Gas configurations for:

Mn



Te




Ra

10.Rank the following from least to most active (within each set)):
a. Mg,  Al,  Ba

b.  Br,  Ar,  I,  Ne


c. Si,  P,  S,  O

