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* Plotand discuss ALL the functions of % 7T vs. dye concentration that you calculated.
e For each plot, remember to:
o Label x-axis and y-axis (with units) . \
o Use appropriate software to find the straight-line trends (such as m, y-intercepl)
Include the R* factor as a statistical measure of the best straight-line fit
Show an example of the spreadsheet formulas

Also write the best fit equation for each plot: f (%T ) = m(concenn'ation) +b

0]

o 0O

O

the equation is: %T = (0.6 x concentration + 4.2) Wy
b -

Show one example of calculation of making diluted solutions from 100% original dye solution
Use of proper units

¢ Include and discuss the percent transmittance, %7, (light vs. dye) in terms of wavelength (which
wavelength is best for each dye solution? Why?)

Table 1. Percent Transmittance by Wavelength

430 nm
: : : 2 272481 470 nm 565 nm 635 nm
- DyeCeler (B"l‘ié‘/;’t';'i%mi (Blue light) (Yellow light) (Red light)
Color1eg Red | 01,283 %235 | 3. 491 (.04 y Fla i3
| Color 2 e.g. o
| @rgen Yellew | 30251 Bl 100 4t 1 117.01 4
| Color3eg Blue | (00.50 7 - [05.9 b/ @HY.98 50 . 134

e Include a table of the original data: dye concentration vs. %I

Table 2. Percent Transmittance of the 10 Dilutions of the Red Food Coloring 3
Concentration | Blank | 0.1 0.2 0.3 0.4 0.5 0.6 0.7 08 [ 09 | 1
%T 100 451 | 100 437-| 95457 (81337 | 72.48%[p3.62 1| 55831 Y1.577|42,001 |38.27 |p-Ph 232068y

Discussion (1pt) 2 paragraphs-1 page in length

e Did your results confirm your hypothesis? Why or why not?
¢ Which graph gives the best fit line, or the straightest line?
o Does it match the equation of Beer-Lambert’s law? _
o Explain each term (and its units) of the Beer-Lambert’s equation
Discuss how wavelength affected the percent transmittance of dyes v s
Discuss possible limitations in the spectroscopy techm'que: used in this investigation
Mention possible improvements, suggestions to the experiment.

Conclusion (1pt) 1 paragraph-1/2 page in length

¢ Restate the goal of this experiment

i i ity of color.
Summarize the factors that affect the intensity ot €0l . :
* Summarize the straight-line plot that relates the function of %7 vs. dye concentration. Describe

f : - how is this related to Beer-Lambert’s law.
the usefulness of having a straight-line plot 3 e : & 2
* Relate the experiment to outside research conducted; i.e, how are scientists using these techniques in

their experiments? How can these techniq
Beatriz . Smith 2/24/15
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ues help you in possible field research?

For example, if the slope is 0.6 and y-intercept is 4.2 for theN%T vs. concentration plot, thgn -

»




—
——

cel2007) g

y x -
- A Curve (E —ea create i"“ nancts |

Spring 2017 113 RUBRIC
Investigation 19: What Factors Affect the Intensity of Color?

General
e Title page: TA’s name, Date, Section, & Group member names
e Written in third person, past tense, passive voice: no use of first person, and no contractions or slang.
* Proper grammar and spelling. Use superscripts and subscripts for chemical formulas and scientific
notation. Remember to put a zero in front of the decimal point.
Double-spaced
e 12-pt font, Arial or Times New Roman font. and 1* margin
Label each of the sections (listed below). Bold or underlined.
Include all bibliographic entries of all reference material used.
Attached Team Contribution Forms from each group member
Report is due by beginning of next week’ class. Late lab reports will not be accepted.
One hard copy of the report per group.

Introduction (Ipt) 2 paragraphs-1 page minimum
¢ Brief description of the goal in this experiment
* Brief explanation of the spectroscopy technique to support the investigation and the related concepts:
light, transmittance, concentration, Beer-Lambert’s law, etc.
e Hypothesis, what do you think the relationship between %T and concentration will be?
¢ Brief description of the experimental plan used to achieve your goal.

Procedure (1pt) DO NOT exceed 1 page
* Provide a list of reagents/equipment made available in the lab that you used.
© Molarities of solutions must be listed correctly.
© Proper subscripts and physical states are very important.
* Provide a clear description (in a paragraph style) of the procedures used during the course of the
experiment; include concentration/volumes of solutions. This should be detailed enough that another
group could duplicate your work.

Results (3.5pts)
* For one dye color, plot the following functions of %T vs. concentration:

© % transmittance (y-axis) vs. concentration (x-axis)
o (%T) vs. concentration
o L VS. concentration

%T

© v%T vs. concentration

%T :
o log m Vs. concentration

100 {
o log uT V8. concentration
0

o7 )

100/ .
o) IOL * VS, concentration

Beatri; | Smith 2/24/15
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~ How to Make a Standard Curve (Excel 2007)

Note: The stcps below should be used as a guide to plot Your own data to create a standard
curve in EXCEL. The examples shown are specific variables (concentration and absorbance),
however your variables and data may vary. Other versions of Excel may require different
ms;rugtmm than those stated below.

1. Fill in the columns with the concentrations of the standard solutions and the corresponding

absorbance as follows:
Conc. = Concmtratlon Abs = Absorbance.
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2. Choose the data area that you want to plot:
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f‘rbt scatter graph (only data pomts no lines)
C : ' i
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4. Then
: you’]] geta
ry, W4 - d%: aph like this: the X- axns is the concentratnon and the y-axis is the absorbance.
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R-squared value on chart” =7 0S¢
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11 Example of 2 graph with a proper title, x and y-axcs labeled with proper units.
acp 9, “Display Equation on chart” and “Display R-squared value on chart”™.

Absorbance Vs. Concentrationat ______1m for ___dye
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