Periodic Table Test Practice

Describe the order/organization of elements in the periodic table. Why is it in this order? – don’t use electron configuration. (4 points)

How are the periodic table and the electron configuration related? (4 points)

Where are the alkali metals, alkaline earth metals, halogens, transition metals, and noble gases? (5 points)

Where on the periodic table are metals, non-metals, and metalloids? (3 points)

What is special about the noble gases that makes them inert (don’t react)? (2 points)

How are positive ions formed? What are they called? What elements form positive ions easily? (6 points)

How are negative ions formed? What are they called? What elements form negative ions easily? (6 points)

Draw a simple “ring” diagram of sulfur. Label inner shell electrons and valence electrons. (4 points)

Define Effective Nuclear Charge. (2 points)

What is the relationship of effective nuclear charge and inner shell electrons? (2 points)

Ionization energy is

A) the energy needed to gain an electron

B) the energy needed to lose an electron

C) the energy change when gaining an electron

D) the ability to take an electron from another atom

Electro negativity is

A) the energy needed to gain an electron

B) the energy needed to lose an electron

C) the energy change when gaining an electron

D) the ability to take an electron from another atom

Electron affinity is

A) the energy needed to gain an electron

B) the energy needed to lose an electron

C) the energy change when gaining an electron

D) the ability to take an electron from another atom

Which family has the highest electro negativity? Why? (4 points)

The effective nuclear charge is approximately equal to the

A) total number of electrons

B) the number of inner shell electrons

C) the number of valence electrons

D) 8 minus the number of valence electrons

If the effective nuclear charge goes __________ the size of the atom goes __________. (2 points)

If the effective nuclear charge goes __________ the ionization energy goes __________. (2 points)

Positive ions will be ____________ in size than the original atom.

Negative ions will be ____________ in size than the original atom.

The outer electron configuration for all halogens is _______________.

Why are atoms at the bottom of a family the largest of the family? (2 points)

How does effective nuclear charge determine the size of an atom? What is the trend? (4 points)

Which ion would be the smallest – O-2, F-, Ca+2, K+? Why? (2 points)

Which ion would be the largest – O-2, F-, C-4, S-2? Why? (2 points)

Arrange the following elements in order of increasing electron affinity: Na, O, S, Ra. (2 points)

A factory in your town uses tungsten as part of its manufacturing process in light bulbs. Due to recent economic conditions, tungsten is no longer available, and you must find a replacement. Suggest two elements that might be good replacements. Which of these would be your choice? Explain why. (6 points)

Will Aluminum form a +1, +2, +3, -1, -2, or –3 ion? Why? (2 points)

Put the following ionization energies into order and determine the number of valence shell electrons this atom has: 21,007 kJ/mol, 1757 kJ/mol, 900 kJ.mol, 7298 kJ.mol. (4 points)

Periodic Table Test Practice

Describe the order/organization of elements in the periodic table. Why is it in this order? – don’t use electron configuration. (4 points)

Elements are grouped into families by similar chemical properties.

Elements are arranged across the periodic table by increasing atomic number.

How are the periodic table and the electron configuration related? (4 points)

All elements in the same family have the same valence shell electron configuration.

Blocks in the periodic table are grouped by filling of orbital blocks – d block = transition metals.

Where are the alkali metals, alkaline earth metals, halogens, transition metals, and noble gases? (5 points)

alkali metals – family 1

alkaline earth metals – family 2

halogens family – family 7 or 17

transition metals – families 3-11

noble gases – family 8 or 18

Where on the periodic table are metals, non-metals, and metalloids? (3 points)

Metals – left & middle

non-metals – right

metalloids – between metals & non-metals, stair step starting at boron, including silicon

What is special about the noble gases that makes them inert (don’t react)? (2 points)

s2p6 – octet in the valence shell

How are positive ions formed? What are they called? What elements form positive ions easily? (6 points)

They lose an electron

Cation

Metals

How are negative ions formed? What are they called? What elements form negative ions easily? (6 points)

They gain an electron

Anion

Non-metals

Draw a simple “ring” diagram of sulfur. Label inner shell electrons and valence electrons. (4 points)

Define Effective Nuclear Charge. (2 points)

The pull on the valence electrons by the nucleus

What is the relationship of effective nuclear charge and inner shell electrons? (2 points)

The inner shell electrons shield (or hide) some of the protons, decreasing the total pull to make the actual the ENC.

Ionization energy is

E) the energy needed to gain an electron

F) the energy needed to lose an electron

G) the energy change when gaining an electron

H) the ability to take an electron from another atom

Electro negativity is

E) the energy needed to gain an electron

F) the energy needed to lose an electron

G) the energy change when gaining an electron

H) the ability to take an electron from another atom

Electron affinity is

E) the energy needed to gain an electron

F) the energy needed to lose an electron

G) the energy change when gaining an electron

H) the ability to take an electron from another atom

Which family has the highest electro negativity? Why? (4 points)

Halogens, they have the highest ENC while still being able to gain an electron

The effective nuclear charge is approximately equal to the

E) total number of electrons

F) the number of inner shell electrons

G) the number of valence electrons

H) 8 minus the number of valence electrons

If the effective nuclear charge goes up the size of the atom goes down (2 points)

If the effective nuclear charge goes up the ionization energy goes up (2 points)

Positive ions will be smaller in size than the original atom.  – they lost electron(s)

Negative ions will be larger in size than the original atom. – they gained electron(s)

The outer electron configuration for all halogens is s2p5
Why are atoms at the bottom of a family the largest of the family? (2 points)

As you descend in a family, each period added an energy level of electrons. These energy levels push the valence shell further out.

How does effective nuclear charge determine the size of an atom? What is the trend? (4 points)

ENC pulls on the valence electrons, pulling them in and determining the size of the atom.

Larger ENC makes a smaller atom.

Going across the periodic table – size decreases

Going down the periodic table – size increases

Which ion would be the smallest – O-2, F-, Ca+2, K+? Why? (2 points)

Ca+2 has lost the most electrons

Which ion would be the largest – O-2, F-, C-4, S-2? Why? (2 points)

C-4 has gained the most electrons
Arrange the following elements in order of increasing electron affinity: Na, O, S, Ra. (2 points)

Na, Ra, S, O

A factory in your town uses tungsten as part of its manufacturing process in light bulbs. Due to recent economic conditions, tungsten is no longer available, and you must find a replacement. Suggest two elements that might be good replacements. Which of these would be your choice? Explain why. (6 points)

Cr, Mo, Sg are all in the same family so they have the same properties.

Cr is most common.

Mo and Sg are closest to W, so they are most similar in chemical reactivity
Will Aluminum form a +1, +2, +3, -1, -2, or –3 ion? Why? (2 points)

+3 because it will lose its 3 valence electrons

Put the following ionization energies into order and determine the number of valence shell electrons this atom has: 21,007 kJ/mol, 1757 kJ/mol, 900 kJ.mol, 7298 kJ.mol. (4 points)

1st – 900 kJ/mol

2nd – 1757 kJ/mol

3rd – 7298 kJ/mol

4th – 21,007 kJ/mol

1st & 2nd electrons are relatively easy. 3rd electron is much harder, so there are 2 valence electrons. The third electron is harder because it is in a lower energy level.

