
ON-LINE  EXPERIMENT  TIPS

Introduction: 
Hello on-line chemistry students

Each week I'll try to give you one or more tips about the next experiment you will do.  The tips will help you with such things as collecting data from the lab CD, doing calculations or interpreting data.  As you have probably already discovered, each experiment in the laboratory manual has three sections: Introduction, Experimental Procedure, and Calculations and Report.  The introduction to an experiment usually contains a brief overview of the experiment, and sometimes also contains useful concepts, equations, etc. that will be used in the experiment.  The experimental procedure contains step-by-step instructions for doing the experiment that would be followed if you were doing the experiment in a laboratory.  You will follow these instructions, but use the photos contained on your lab CD to obtain the data that would be obtained if you were doing the experiment in a laboratory.  The calculations and report section contains instructions for doing any calculations or interpretations of data that are needed to complete the experiment report.  In order to be successful in doing the experiments, it is very important for you to carefully read each section and follow any directions that are given.  A mistake sometimes made by on-line students is to neglect to read all the directions and simply begin looking at the photos contained on the lab CD, hoping to make sense out of them.  This is a big mistake, and often leads to misunderstandings, incorrect data and significant student frustration.

Exp. # 1
a)  Your ability to read lengths using the two rulers is significantly improved by cutting the rulers out as follows: use a sharp pair of scissors and when you cut along the bottom of each ruler, cut in such a way as to remove the line that forms the bottom of the ruler.  This will leave the scale markings on the ruler bare, with no line separating them from the lines you will be measuring.

b)  Read the practice described in the last sentence of the first paragraph on page 2 of your lab manual.  Note that according to this practice all measurements made with ruler A should be estimated and recorded to the nearest 0.1 cm, and those made with ruler B should be estimated and recorded to the nearest 0.01 cm.

Exp. # 2
a)  Remember that the sensitivity of a centigram balance is 0.01 g.  This means that even though the smallest division on the front scale of the balance corresponds to 0.01 g, no estimating is done between the divisions.  This is the only exception you will encounter in lab to the rules described in experiment 1 about using ruler-like scales.  The result is that accurate masses determined using a centigram balance will be recorded only to the nearest 0.01 g.

b)  Remember that the number of coins contained in each group recorded in Table 2.8 is an exact counting number that will not influence the number of significant figures used in expressing the calculated  average coin masses recorded in Table 2.9.

c)  Remember, your unknown ID number is your lab CD number written on the outside of the case your CD was shipped in.

d)  All one-cent coins are not necessarily identical, so 5 coins might not weigh 5 times as much as a single coin.

e)  Note that you will not have to worry about the bottom blank in Table 2.12.

Exp. # 3
a)  The volume of water in the cylinder in Table 3.1 is not obtained from a photo on the lab CD, but comes from directions in the experimental procedure section.

b)  This experiment gives you an opportunity to practice using the significant figure rules and rounding rules studied in experiment # 1.  You might want to review those rules before doing your calculations for this experiment.

c)  As pointed out on the top of page 37 of the lab manual, negative values for the calculated volume differences, average volume difference and average percentage difference in Table 3.2 are acceptable.

Exp. # 4
a)  Note that the reference to solute on the lab CD corresponds to solid in Table 4.1 of the lab manual.

b)  Be careful to recognize that the changes being classified as physical or chemical in all parts of this experiment are not the changes that occur when you test the substances you have attempted to change.  For example, in Part C the change you will classify as physical or chemical is the change that occurs when iron chloride is melted.  You will not classify the change that occurs when silver nitrate is added to samples of the dissolved unmelted and melted iron chloride.

c)  In Table 4.8, if you get one test or observation that indicates a composition change, and one that indicates no composition change you must assume a composition change took place when you fill out Table 4.11.

Exp. # 5
a)  Note that in Table 5.3 you record the test results when hydrochloric acid is added to samples of the two pure solids, a sample of a mixture of the two solids and a sample of collected sublimed solid. The identity of the collected solid that sublimed is to be recorded in Table 5.4.  The identity will be the same as the pure solid that behaved like the collected solid when hydrochloric acid was added.

b)  Note that the filtrate of Table 5.5 contains the dissolved water-soluble solid while the solid from the funnel contains the undissolved insoluble solid.

c)  Remember to write the symbols of the ions found in your unknown in the bottom blank of Table 5.2.

Exp. # 6

a)  Writing molecular, total ionic and net ionic equations in Table 6.5 is difficult for some students.  This topic is covered in the text book (not the lab manual) in Section 5.7 on pages 149 and 150.  A review of this section is suggested if you are having trouble.  

Exp. # 7
a)  Remember to use the correct significant figure rules in your calculations.  You should use the addition/subtraction rule for Part A Calculation and Report steps 1, 2, & 3; and Part B steps 1 & 2.  You should use the multiplication/division rules for Part A steps 4, 5 & 6; and Part B steps 3, 4, 5 & 6.  Note that in step 4, the numbers 2 and 3 in the conversion factor are exact numbers.            

Exp. #  8
a)  Note that the entries in the first column of Table 8.2 ( Test Tube Volume) will be identical for all trials.  This is also true for the entries in the second column (Volume of Water Added).  

Exp. # 9
a)  In the lab manual, insoluble solids and liquids are detected by shaking the test tube that contains the solute and sample, and looking for a distinct cloudiness.  This procedure was not followed when the CD photos were taken.  In the photos, insoluble solids are visible in the test tube, usually on the bottom.  Insoluble liquids form two layers in the CD photos.

b)  In the photos of the lab CD, pH measurements were done by dipping strips of pH paper in the samples rather than spotting the samples on the pH paper with a stirring rod as described in the directions given in the lab manual.

c)  When answering post-lab question 3 it is helpful to know that small amounts of water are found in some gasoline sold as automobile fuel. 

Exp. # 10
a)  When completing the last column in Table 10.3 it is useful to remember that during osmosis, solvent flows from an area of lower solute concentration into an area of higher solute concentration.

b)  Note that in step 4 of the calculations of Part B, when you subtract the freezing point of the solution (a negative number) from the freezing point of pure water you will get a positive value for Δtf.

Exp. # 11
a)  In Table 11.4, the blanks to the right can be used for any 10 degree C increase or decrease.  For example, you could do either of the following for a 10 degree increase: compare trial 3 to trial 1 (divide the rate of trial 3 by the rate of trial 1) or compare trial 1 to trial 2 (divide the rate of trial 1 by the rate of trial 2).

Exp. # 12
a)  When using pH paper to measure a pH, it sometimes appears that a paper color is just between two colors on the reference chart.  When this is the case, it is acceptable to give the measured pH as a range between the two values such as a pH of 8-9.

b)  In Table 12.6, more than one indicator might match the description, but you only need to list one indicator for each blank.

c)  In Table 12.7, a salt that forms a solution with a pH the same as water can be assumed to contain only ions that exhibit no significant Brønsted acid or base characteristics.  Once these ions are identified, their lack of acid or base behavior can be used to determine the behavior of other ions.

d)  In post-lab question 5, the symbol R is used to represent an alkyl group in a general way.  For example, R could be a methyl group (CH3-),  an ethyl group (CH3CH2-), a propyl group (CH3CH2CH2-) , etc.

Exp. # 13
a)  The volume of commercial vinegar used to make the diluted solution, and the volume of diluted vinegar titrated in each sample are not obtained from  lab CD photos, but from the directions given in the experimental procedure of Part B. 

Exp. # 16
a)  Remember to record all measured temperatures to the nearest 0.1 degree celsius.

b)  The mixed melting point technique is very useful in identifying an unknown.  Remember that when two different pure substances are mixed together, the melting point of the mixture will be lower than the melting point of either of the two substances that were mixed.

Exp. # 18
a)  Note that in Parts A, B and C, the compounds hexane, 1-hexene and toluene are used to show the characteristic behaviors of saturated compounds (alkanes), unsaturated compounds (alkenes) and aromatic compounds respectively.  These characteristic behaviors should be summarized and entered into Table 18.4.  The behavior of your unknown should be compared to these characteristic behaviors, and your unknown classified accordingly in Table 18.6.  Note that in this table, some unknowns might match two classifications such as alkane or aromatic.  If this occurs, both classifications should be listed in the blank.  On the basis of the information in Table 18.6 you should be able to classify your unknown as saturated (alkane), unsaturated (alkene) or aromatic.  If, for example, your unknown ended up being classified as an alkene, it would then be identified by comparing it's normal boiling point to the normal boiling points of the alkenes given in the table on page 244 of the lab manual.  The alkene with a normal boiling point closest to that of the unknown would be chosen as the unknown, and it's name entered into the appropriate blank of Table 18.7.

Exp. # 19
a)  The words clear and cloudy are the best ones to use when describing the results of the Lucas test in Table 19.3.

b)  When you interpret the CD photograph for the iodoform test, remember that a positive test is indicated by the formation of a pale yellow precipitate which will appear as a pale yellow cloudiness in the photograph.

c)  In Table 19.8, some test results for the unknown and the antiseptic might lead to negative conclusions such as "not a phenol", or to more than one conclusion such as "a primary or a secondary alcohol".  If this happens, record the negative or multiple conclusions in the table.

Exp. # 20
a)  When you interpret the CD photograph for the iodoform test, remember that a positive test is indicated by the formation of a pale yellow precipitate which will appear as a pale yellow cloudiness in the photo.

Exp. # 21
a)  Remember, the odors of solutions to be recorded in Table 21.4 are given on the lab CD in the printed page that precedes the photograph for Table 21.4.

Exp. # 26
a)  Remember, in Table 26.6 you are to list the observation that indicates a positive result for each of the tests listed, not the sugars that gave positive test results.

Exp. # 27
a)  Note that when you interpret the photos for Table 27.2, precipitates (solids or clouding) will be located at or below the top of the liquid in each test tube, while suds will be located above the top of the liquid. 

Exp. # 29
a)  In Table 29.1 remember to use only as many blanks as you need for the data related to your unknown.  For example, if your unknown shows only one spot on the chromatogram, you will use only one blank to record the distance the spot moved from the starting line.

b)  In the bottom blank of Table 29.2, be sure to list the names of the amino acids found in your unknown.

c)  In Part C, it is useful to know that a positive result for a Millon test ranges from a rusty red color to a deep (almost black appearing) red precipitate.

d)  The ninhydrin solution used in Step 16 of Part A is colorless.

Exp. # 30

a)  Be careful when you determine the number of significant figures to use in the reported percentage yield of curd in Table 30.2.  The critical number to consider is given in Step 2 of the Calculation and Report directions for Part A..

Exp. # 31

a)  When recording data from all the tests, remember to compare the intensity (darkest, lightest, etc.) of color in the test tubes, and do not try to describe the actual color.
Exp. # 32

a)  The volume of vitamin C solution titrated in Part A of the experiment and written in Table 32.1 is not 15 mL.  Read the experimental procedure carefully to determine the correct volume to record in the second blank of Table 32.1.

Exp. # 33
a)  In this experiment, students are allowed to bring samples of their own choosing to the lab to analyze for vitamin C.  There is no mistake on the CD.  The data included on the CD represent an experiment in which the student chose to analyze five different fruit juices.  The lab manual does include blanks for students who choose to analyze solid samples, but such samples were not used in the experiment represented on the CD.  Ignore the tables in the manual that correspond to solid samples.
