Portfolio Assignment Second Quarter Chemistry I

Periodic Trends Exploration

Look at Section 5-3 in your book.  Look at the definitions for atomic radius, atomic number, ionic radius, electronegativity, and ionization energy.  Examine the diagrams in this section used to illustrate these terms.  You will use this information as a guide to your project.  Look up the definition of a trend in a dictionary.  Define a trend and describe a trend that you observe.  It might be in music, fashion, or cars.  Pick a trend that interests you.  Describe how trends are used and how this idea applies to trends you will observe in the arrangement of elements in the periodic table.  Pretend that you have been selected to write an article for Chem Matters.  This magazine is read by high school students.  You will be given a copy of Chem Matters to examine.  Note the length of the article and the manner in which the information is conveyed.  Begin writing your article using your understanding of the definitions in Section 5-3 and the information you have gathered about trends.  Include at least one diagram.
Later you will be given some information to graph and you will be using data from your graph to describe trends.  You will also be making predictions based on your analysis.  You will use the information gathered from this activity as well as some interesting Chemistry Web Sites to complete your article for Chem Matters.

Data Table

	Element
	Atomic Number
	Atomic Radius

(nm)
	Ion Energy (kcal/mol)
	Electronegativity

	
	
	
	
	

	H
	1
	0.037
	313
	2.1

	He
	2
	0.050
	567
	---

	Li
	3
	0.152
	124
	1.0

	Be
	4
	0.111
	215
	1.5

	B
	5
	0.088
	191
	2.0

	C
	6
	0.077
	260
	2.5

	N
	7
	0.070
	336
	3.0

	O
	8
	0.066
	314
	3.5

	F
	9
	0.064
	402
	4.0

	Ne
	10
	0.070
	497
	---

	Na
	11
	0.186
	119
	0.90

	Mg
	12
	0.160
	176
	1.2

	Al
	13
	0.143
	138
	1.5

	Si
	14
	0.117
	188
	1.8

	P
	15
	0.110
	254
	2.1

	S
	16
	0.104
	239
	2.5

	Cl
	17
	0.099
	300
	3.0

	Ar
	18
	0.094
	363
	---

	K
	19
	0.231
	100
	0.80

	Ca
	20
	0.197
	141
	1.0

	Sc
	21
	0.160
	151
	1.3

	Ti
	22
	0.146
	158
	1.5

	V
	23
	0.131
	156
	1.6

	Cr
	24
	0.125
	156
	1.6

	Mn
	25
	0.131
	171
	1.5

	Fe
	26
	0.126
	182
	1.8

	Co
	27
	0.125
	181
	1.8

	Ni
	28
	0.124
	176
	1.8

	Cu
	29
	0.128
	178
	1.9

	Zn
	30
	0.133
	216
	1.6

	Ga
	31
	0.122
	138
	1.6

	Ge
	32
	0.122
	187
	1.8

	As
	33
	0.121
	231
	2.0

	Se
	34
	0.117
	225
	2.4

	Br
	35
	0.114
	273
	2.8

	Kr
	36
	0.109
	323
	---


Directions for Graphing Periodic Properties Of The Elements (TI Version)
1) Atomic Radius vs Atomic Number

    (a) Press 2nd Y=<STAT PLOT>.

    (b) Press 4.

    (c) Press ENTER.

    (d) Press 2nd Y=<STAT PLOT>.

    (e) Press ENTER.

    Note: After highlighting each of the following selections, press ENTER.

    (f)  Highlight On.

    (g) Type: Highlight second selection.

    (h)  Xlist: Highlight L1.

    (i)   Ylist: Highlight L2.

    (k)  Mark: Highlight first selection.

    (l)   Press GRAPH.

    (m) Press ZOOM.

    (n)  Press 9.

    (o)  See answer sheet 1.

2) Ionization Energy vs Atomic Number

    (a) Repeat Step 1(i) except highlight L3.

    (b) Repeat Steps 1(l)-1(n).

    (c) See answer sheet 2.

3) Electronegativity vs Atomic Number

    (a) Repeat Step 1(i) except highlight L4.

    (b) Repeat Steps 1(l)-1(n).

    (c) See answer sheet 3.

Answer Sheet For TI-83 Periodic Properties Activity

1) On a piece of plain white paper, neatly sketch the graph of

    Atomic Radius vs Atomic Number.

    (a) Use a ruler (a straight edge) to draw the X and Y-axis.

    (b) Make your sketch as neatly as possible.

    (c) The title of your graph should be Atomic Radius vs Atomic Number and

          should be centered above your sketch.

    (d) The Y-axis should be labeled Atomic Radius and the X-axis Atomic

          Number.

    (e) The title and labels should be printed.
2) On a piece of plain white paper, neatly sketch the graph of

    Ionization Energy vs Atomic Number.

    (a) Use a ruler (a straight edge) to draw the X and Y-axis.

    (b) Make your sketch as neatly as possible.

    (c) The title of your graph should be Ionization Energy vs Atomic Number and

          should be centered above your sketch.

    (d) The Y-axis should be labeled Ionization Energy and the X-axis Atomic

          Number.

    (e) The title and labels should be printed.
3) On a piece of plain white paper, neatly sketch the graph of

    Electronegativity vs Atomic Number.

    (a) Use a ruler (a straight edge) to draw the X and Y-axis.

    (b) Make your sketch as neatly as possible.

    (c) The title of your graph should be Electronegativity Energy vs Atomic

         Number and should be centered above your sketch.

    (d) The Y-axis should be labeled Electronegativity and the X-axis Atomic

          Number.

    (e) The title and labels should be printed.

Questions

No credit will be given for answers that simply say because that is the trend. What is needed is the explanation of the trend.

1) (a) How does the atomic radius vary as the atomic number increases going

         across a period?  Why?

    (b) How does the atomic radius vary as the atomic number increases going

         down the IA or VIIA groups?  Why?

2) (a) How does the ionization energy vary as the atomic number increases going

         across a period?  Why?

    (b) How does the ionization energy vary as the atomic number increases going

         down the IA or VIIA groups?  Why?

4) (a) Why does the ionization energy drop going from IIA to the IIIA group?

    (b) Why does the ionization energy drop going from VA to the VIA group?

	How To Construct a Line Graph on Paper

	Step
	What To Do
	How To Do It

	1
	Identify the Variables.
	(a) Independent Variable

Controlled by experimenter.
Plotted on the x-axis.
Should be on the left side of a 

data table.
(b) Dependent Variable

      Changes as a result of changing

      the independent variable.
      Plotted on the y-axis.
      Should be on the right side of the        data table.
      

	2


	Determine the variable
range.
	(a) Subtract the lowest data value from the highest.
(b) Do each variable separately.


	3
	Determine the scale of
the graph.
	(a) Determine a scale that best fits the       range of each variable.

(b) Spread out the scales to use most

     of the available graph paper.




	How To Construct a Line Graph on Paper

	Step
	What To Do
	How To Do It

	4
	Number and label each

axis.
	 This tells what data the axes on your

 graph represent.


	5

	Plot the data points.
	 Plot each data value with a dot.


	6
	Draw the graph.
	(a) Draw a curve or straight line that

     best fits the data points.
(b) Most graphs of experimental data

     are not drawn as connect the dots.



	7
	Title the graph.
	(a) The graph title should be dependent         variable vs independent variable.
(b) If your graph contains more than

     one set of data, provide a key

     (legend) to identify the different 

     lines.




Directions for Graphing Periodic Properties Of The Elements
 (Non - TI Version)
Atomic Radius

1) Prepare a graph of Atomic Radius vs Atomic Number.

    (a) The title of the graph will be Atomic Radius vs Atomic Number and should

          be neatly printed across the top of the graph paper.

    (b) The title should be centered across the top of the graph paper.

2) The x-axis will be labeled “Atomic Number” and must account for elements

    1-36.

    (a) Number 1 to 36, beginning with the first tic mark after the origin.

3) The y-axis will be labeled “Atomic Radius (pm)”.  Label intervals appropriately

    according to the data table, with the smallest number closest to the origin.

4) In the lower right hand corner below the x-axis, indicate the scale used for 

    both the x and y axis.

5) Plot the atomic radius for the first 36 elements.

    (a) Connect all the points consecutively with straight lines.

6) (a) With a red pencil, connect the points representing the Period I elements.

    (b) With a blue pencil, connect the points representing the Period II elements.

    (c) With a green pencil, connect the points representing the Period III

         elements. 

    (d) With an orange pencil, connect the points representing the

          Period IV elements. 
Ionization Energy

1) Prepare a graph of Ionization Energy vs Atomic Number.

    (a) The title of the graph will be Ionization Energy vs Atomic Number and

          should be neatly printed across the top of the graph paper.

    (b) The title should be centered across the top of the graph paper.

2) The x-axis will be labeled “Atomic Number” and must account for elements

    1-36.

    (a) Number 1 to 36, beginning with the first tic mark after the origin.

3) The y-axis will be labeled “Ionization Energy (kilocalories/mol)”.  Label 

    intervals appropriately according to the data table with the smallest number

    closest to the origin.

4) In the lower right hand corner below the x-axis, indicate the scale used for 

    both the x and y axis.

5) Plot the ionization energy for the first 36 elements.

    (a) Connect all the points consecutively with straight lines.

6) (a) With a red pencil, connect the points representing the Period I elements.

    (b) With a blue pencil, connect the points representing the Period II elements.

    (c) With a green pencil, connect the points representing the Period III

         elements. 

    (d) With an orange pencil, connect the points representing the

          Period IV elements.   

Electronegativity

1) Prepare a graph of Electronegativity vs Atomic Number.

    (a) The title of the graph will be Electronegativity vs Atomic Number and 

          should be neatly printed across the top of the graph paper.

    (b) The title should be centered across the top of the graph paper.

2) The x-axis will be labeled “Atomic Number” and must account for elements

    1-36.

    (a) Number 1 to 36, beginning with the first tic mark after the origin.

3) The y-axis will be labeled “Electronegativity”.  Label intervals appropriately

    according to the data table with the smallest number closest to the origin.

4) In the lower right hand corner below the x-axis, indicate the scale used for 

    both the x and y axis.

5) Plot the electronegativity for the first 36 elements.

    (a) Connect all the points consecutively with straight lines.

6) (a) With a red pencil, connect the points representing the Period I elements.

    (b) With a blue pencil, connect the points representing the Period II elements.

    (c) With a green pencil, connect the points representing the Period III

         elements. 

    (d) With an orange pencil, connect the points representing the

          Period IV elements.   

Questions

No credit will be given for answers that simply say because that is the trend. What is needed is the explanation of the trend.

1) (a) How does the atomic radius vary as the atomic number increases going

         across a period?  Why?

    (b) How does the atomic radius vary as the atomic number increases going

         down the IA or VIIA groups?  Why?

2) (a) How does the ionization energy vary as the atomic number increases going

         across a period?  Why?

    (b) How does the ionization energy vary as the atomic number increases going

         down the IA or VIIA groups?  Why?

4) (a) Why does the ionization energy drop going from IIA to the IIIA group?

    (b) Why does the ionization energy drop going from VA to the VIA group?
Analysis and Conclusions
1) The melting points of the Period 6 elements are plotted versus atomic number
     in the graph shown below.  Determine the trends in melting point by analyzing      the graph and the orbital configurations of the elements.  Hint:  In the previous      chapter, you learned that half-filled set of orbitals are more stable than other      configurations of partially filled orbitals.  
2) Based only on the properties of the elements around it, predict the boiling

    point, density, and specific heat of the mystery element below and enter your

    predictions on white lined paper.
	Element A
	Element B
	Element C

	boiling point = 2800°C


	boiling point = 3300°C
	boiling point = 3400°C

	density = 3.0 g/cm3

	density = 4.5 g/cm3
	density = 6.0 g/cm3

	specific heat = 0.57 J/g°C
	specific heat = 0.52 J/g°C
	specific heat = 0.49 J/g°C



	Element D
	Mystery Element
	Element E

	boiling point = 3400°C


	boiling point = ____°C
	boiling point = 4700°C

	density = 4.4 g/cm3
	density = _____g/cm3
	density = 8.6 g/cm3


	specific heat = 0.30 J/g°C
	specific heat = _____J/g°C
	specific heat = 0.27 J/g°C



	Element F
	Element G
	Element H

	boiling point = 3500°C


	boiling point = 4600°C
	boiling point = 5500°C

	density = 6.2 g/cm3
	density = 13.3 g/cm3
	density = 16.4 g/cm3


	specific heat = 0.20 J/g°C
	specific heat = 0.14 J/g°C
	specific heat = 0.14 J/g°C




3) The densities of the Group 5A elements are given below.  Using graph paper,

    plot Density vs Atomic Number and state any trends you observe.
	Group 5A Density Data

	Element
	Atomic Number
	Density (g/cm3)

	nitrogen
	   7
	1.25 x 10-3

	phosphorus
	15
	1.82

	arsenic
	33
	5.73

	antimony
	51
	6.70

	bismuth
	83
	9.78


4) The graph below shows the atomic radii of the elements in the first four periods of the periodic table, as well as the major ionic radii of the Group A elements.  The charge of each ion is indicated above the plotted point representing its radius.  Use the graph and the periodic table to answer the following questions.
(a) Describe the relationship between atomic radii and atomic number for the

     Group A elements in the first four periods.

(b) How do you account for the trend you described in your answer to Question 1?

(c) Describe the relationship between the atomic radii and the atomic numbers

         of the transition elements (Group B) in Period 4.

(d) Explain why the two elements in the first period do not have ionic radii

     listed.

(e) Predict whether the arsenic ion shown in  the graph has a positive or

     negative charge.  Explain your observation.






