Name_____________________________________________ Date _________________ period ______________

Chemical Bonding Worksheet

1.Electron Dot Configuration:  Draw the electron dot configuration for the following:

1.       H



11.           Sr

2.       F



12.          S

3.      Mg



13.          Rb
4.       O



14.           Br

5.      Al



15.           P

6.      N



16.           B

7.      C



17.          Ba

8.     Ne



18.          K

9.     Na



19.          Ar

10.     Ca



20.          Xe

2.  Draw the electron configuration for the following ions and indicate if it is a cation (c) or an anion (a)

____1.  Ca +2
____2.  Mg +2
____3.  Cl –1
____4.  S –2
____5.  Li +1
3.Using your notes compare and contrast the types of bonds:  List definitions and draw pictures to display how they may be the same or different.  
	Ionic Bonds
	Polar Covalent Bonds
	Non-Polar Covalent Bonds


	Coordinate Covalent Bonds

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4. Electro negativity:  Put the following in order of their electro negativity from the least to the most.
a.   Aluminium




             1. __________

b.  Sulfur




             2. __________

c.   Lithium





3. __________

d.  Vanadium




             4 .__________

e.   Helium





5. __________


5. Polar vs Nonpolar vs Ionic:  Indicate which of the following are polar and nonpolar.

a. H----H   _________

b. H----O   _________

c. Ba---F    _________

d. Br----Br  _________

e. H----Cl   _________

f. Ca----Cl   _________

6. Indicate the EN differences of the following and predict the probable bond type
	Bonding atoms
	EN difference
	Probable bond type

	H and I


	
	

	S and O


	
	

	K and Br


	
	

	Si and Cl


	
	

	H and F


	
	

	Se and S


	
	

	C and H


	
	


7.  Graph the relationship between bond length and bond energy.  Graph the Bond length on the x axis and the bond energy on the y axis.    

a.  What trend do you notice about the bond length as it relates to the bond energy?  _________________
b.   As the Bond length increases you would expect the bond energy to ______________.

c. Rank a single, double and triple bond in order of its length from the shortest to the longest________,__________,___________.

d. Which type of bond would require more energy to break single, double or triple bonds? _________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


8.  Draw the Lewis Structure (Dot Diagrams) and the structure that uses dashes for each of the following examples.  
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9.  Polyatomic Ions are covalently bonded structures that have an ionic charge.  Indicate the charge and draw the Lewis dot configurations for the following: 

	Ion Charge
	Drawn Structure for Polyatomic ion that will have an ionic Charge

	AsO4  

	

	NH4
	

	BO3 
	

	CO3 
	

	SO4 
	


10.Compare the 5 different types of Inter-molecular forces between molecules 
	Strong Ionic Attraction
	Hydrogen Bonding
	Dipole-Dipole
	London Dispersion or Van der Waals
	Metallic Bonding

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


 11.Draw the Lewis Dot formation and determine the shape of the following by using the VSEPR theory 
In Class the next day:  

Purpose:  Using your homework 2D drawings and a protractor construct the molecules below using your candy to determine the 3D structure of the covalent compounds.  

****Do not eat the molecules until you have shown your teacher.  

Molecule                                                                     Scratch work                                             Final Answer
	1.NH3


	
	

	2.H2S

	
	

	3.CF4


	
	

	4.NI3


	
	

	5.SiBr4


	
	

	6.sulfur dichloride

	
	

	7.phosphorus trioxide

	
	

	8.PCl4


	
	

	9.(NO3 ) -1


	
	

	10.PH3


	
	

	11.SO4  -2


	
	

	12.CO2


	
	

	13.CO

	
	

	14.SCN  -1


	
	

	15.N2


	
	

	16.SO3


	
	


16.  Review Questions:
a.  What happens to the strength of the London Forces between two identical atoms going:

1.Down a column in the periodic table?

2. Left to right across the periodic table?

b. The following substances rely on London forces to hold them in the liquid phase.  Which substance in each pair should have a higher boiling temperature (stronger London forces)?

a. Ne or Ar

b. Br2 or Cl2
c. CH4 or CF4
d. CBr4 or CCl4
c.  Which of the following molecules will be polar and which will be nonpolar?

1. SCl2    2.Boron trichloride                

3. CH3    4.Magnesium hydride

d. Both HCl and F2 have 18 electrons.  Which substance would you expect to have a higher boiling temperature, and why?

e. Circle all of the following substances that you would expect to involve hydrogen bonding?

a. CH4
b. HCl

c. H2O

d. H2S

e. CH3-NH2
f. CH3-SH

g. CH3-CH2-OH

h. HF
17.  Lab:  BOND TYPE CHARACTERISTICS

Introduction

As you read the information below, create a list of properties of ionic and covalent compounds.

Compounds can be classified by the types of bonds that hold their atoms together. Ions are held together by ionic bonds in ionic compounds; atoms are held together by covalent bonds in molecular compounds.   You cannot tell whether a compound is ionic or molecular simply by looking at a sample of it because both types of compounds can look similar. However, simple tests can be done to classify compounds by type because each type has a set of characteristic properties shared by most members. 

Ionic compounds are

usually hard, brittle, water-soluble (can dissolve in water), have high melting points, and can conduct

electricity when dissolved in water.

Molecular compounds can: 

be soft, hard, or flexible; are usually less water-soluble; have lower melting points; and cannot conduct electricity when dissolved in water.

Objectives

Examine the properties of several common substances.

Interpret the property data to classify each substance as ionic or molecular (covalent)

Materials

2 glass microscope slides

grease pencil or crayon or overhead marker

hot plate

spatula

4 small beakers (50- or 100-mL)

stirring rod

balance

conductivity apparatus
graduated cylinder, small

thermometer (must read up to 150ºC)

1-to2-g samples of the following: 

Salt  Substitute (KCl), dextrose, aspirin, paraffin,

urea, rock salt, table sugar, Epsom salt

Pre / Post Lab (use list above and your notes)

	Ionic Compound Properties (expected)
	Covalent Compound Properties (expected)
	Verified in your lab test?

Explain?

	
	
	

	
	
	

	
	
	

	
	
	


PROCEDURE
Group 1
1. Use a crayon or overhead marker to draw lines dividing the glass slides into four parts.

Label the parts A, B, C, and D.

2. Use a data table to record your observations

3. Use a spatula to place a pea size sample of the 1st substance on section A of the slide.

4. Repeat step 3 with your other substances on sections B, C, and D and on the second slide labeled E, F, G, and H. Be sure to clean the spatula for each sample. Record in your data table which substance was put on each section.

5. Place the slide on a hot plate. Turn the heat on and begin to heat the slide.

6. Gently hold a thermometer so that it just rests on the slide. Be careful not to disturb your compounds.

7. Continue heating until the temperature reaches 100ºC. Observe each section on the slide and record which substances have melted and at what temperature. Let the hot plate cool to about 40o C and then repeat the heating test for your other slide. Turn off the hot plate. Clean up and discard the materials used in the appropriate places.
Group 2

8. Label four small beakers with the names of four of your substances.

9. Weigh equal amounts of the four substances (1-2 g of each), and place the weighed samples in their labeled beakers.

10. Test the conductivity of each pure substance.
11. Add 10mL of distilled water to each beaker.

12. Stir each substance, using a clean stirring rod for each sample. Note on your table whether or not the sample dissolved completely.

13. Test each substance for the presence of electrolytes (ions) by using a conductivity tester. Record whether or not each acts as a conductor.

14. Repeat the conductivity test for the remaining substances.
15.  Share your data with the other group across from you.  
DATA ANALYSIS

1. Comparing and Contrasting:  Did all compounds melt at the same temperature? Compare your melting points to those I will provide you and calculate % error.
2. What are the differences in properties between ionic and molecular compounds?

3. How did the melting points of the ionic compounds and the molecular compounds compare? What

factors affect melting points (what is happening when a substances is melting)?

Bond Type Characteristics Data
	Substance


	Salt substitute

KCl
	Dextrose
C6H12O6
	Aspirin
C9H8O4
	Paraffin
C20H42
	Urea
(N

 HYPERLINK "http://en.wikipedia.org/wiki/Hydrogen" \o "Hydrogen" H2)2C

 HYPERLINK "http://en.wikipedia.org/wiki/Oxygen" \o "Oxygen" O
	Rock Salt

NaCl
	Table sugar
C12H22O11
	Epsom Salt
MgSO4

	Phase of pure

form (s, l, g)
	
	
	
	
	
	
	
	

	Melting Point
	Known:  775°C


	Known:  146 °C

Measured: 


	Known: 138°C

Measured: 


	Known: 120°C

Measured: 


	Known:  132°C

Measured: 


	Known   801 °C


	Known 185°C

Measured
	Known:   1124 °C

	Is the aqueous form able to conduct?
	
	
	
	
	
	
	
	

	Is it soluble in

water?
	
	
	
	
	
	
	
	

	Hardness


	
	
	
	
	
	
	
	

	Brittle


	
	
	
	
	
	
	
	

	Flexible


	
	
	
	
	
	
	
	

	Classification

Ionic or  Covalent?
	
	
	
	
	
	
	
	


19.  Lab:  Evaporation and Intermolecular Attractions

Inquiry:  Today you will investigate the evaporation rates of 3 liquids that are classified as volatile (liquids that have a tendency to vaporize readily and tend to have low boiling points).  

Question:  What effect do bonds have on a liquids tendency to evaporate? 

PROCEDURE

1.
Obtain and wear goggles! CAUTION: The compounds used in this experiment are flammable and poisonous. Avoid inhaling their vapors. Avoid contacting them with your skin or clothing. Be sure there are no open flames in the lab during this experiment. Notify your teacher immediately if an accident occurs. 
2. Go to the LOGGER PRO  icon on the desktop and open the program.  

3. Plug in the LAB PRO into a USB port on the computer.   

4. Plug in Probe 1 into Channel 1 of the LabPro, and Probe 2 into Channel 2, and Probe3 into Channel 3 and Probe 4 into Channel 4.  Temperature readings should pop up as you plug in each probe.  

5. To set up the Data collection mode: 

a. Select EXPERIMENT at the top. 

b. Scroll down to DATA COLLECTION

c. Enter 240 SECONDS as the time to collect ( DONE

6.  Wrap Probe 1,Probe 2, Probe 3, and Probe 4 with square pieces of filter paper secured by small rubber bands. Roll the filter paper around the probe tip in the shape of a cylinder. Hint: First slip the rubber band up on the probe, wrap the paper around the probe, and then finally slip the rubber band over the wrapped paper. The paper should be even with the probe end.


[image: image2.wmf]
7. Stand Probe 1 -4  in the test tubes of volatile liquids. Make sure the containers do not tip over!!

8. Prepare 2 pieces of masking tape, each about 10-cm long, to be used to tape across the probes to secure them into position as seen in the figure above. (Don’t tape the probes down yet)

9. After the probes have been in the liquids for at least 45 seconds, press the green > at the top of the menu bar to begin data collection. Monitor the temperature for 15 seconds to establish the initial temperature of each liquid. Then simultaneously remove the probes from the liquids and tape them so the probe tips extend 5 cm over the edge of the table top as shown in the picture above.

10.  Carefully monitor the lines on the screen as the graph is displayed.  

11. Record your observations for each of the liquids in the data table.  

12. When data collection is complete, for each liquid, subtract the minimum temperature from the maximum temperature to determine t, the temperature change during evaporation.  Record in the data table. 

13. Discard the filter paper in the trash leaving the rubber bands in place for the next group.  The last period of the day will throw the rubber bands away in the trash.  
Pre-Lab

	Substance
	Formula
	Structural Formulas
	Molecular Weight
	Hydrogen Bond
(Yes or No)

	ethanol
	C2H5OH
	
	
	

	methanol
	CH3OH
	
	
	

	n-hexane
	C6H14
	
	
	

	water
	H2O
	
	
	

	n-pentane
	C5H12
	
	
	

	1-butanol
	C4H9OH
	
	
	


DATA TABLE

	Substance
	t2 
(°C)
	t1
(°C)
	t (t2–t1)
(°C)
	
	Observations
	Possible Explanation

	ethanol
	
	
	
	
	

	methanol
	
	
	
	
	
	

	n-hexane
	
	
	
	
	
	

	water
	
	
	
	
	
	

	n-pentane
	6.9
	23
	
	
	
	

	1-butanol
	6.9
	23
	
	
	
	


Questions:   

1.
Two of the liquids, n-pentane and 1-butanol had nearly the same molecular weights, but significantly different t values. Explain the difference in t values of these substances, based on their intermolecular forces.

2.
Which of the alcohols studied has the strongest intermolecular forces of attraction? The weakest intermolecular forces? Explain using the results of this experiment.

3. Make a graph, using the graph paper provided,  of t values (y axis) of the four alcohols as a result of  their respective molecular weights (x axis). 

4. What is your hypothesis about the bonds within the molecules and how they performed in today’s lab.  
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