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Sample Abstract Template
Purpose of the Experiment 
· An introductory statement of the reason for investigating the topic of the project. 
· A statement of the problem or hypothesis being studied. 
Procedures Used 
· A summarization of the key points and an overview of how the investigation was conducted. 
· An abstract does not give details about the materials used unless it greatly influenced the procedure or had to be developed to do the investigation. 
· An abstract should only include procedures done by the student. Work done by a mentor (such as surgical procedures) or work done prior to student involvement must not be included. 
Observation/Data/Results 
· This section should provide key results that lead directly to the conclusions you have drawn. 
· It should not give too many details about the results nor include tables or graphs. 
Conclusions 
· Conclusions from the investigation should be described briefly. 
· The summary paragraph should reflect on the process and possibly state some applications and extensions of the investigation. 
http://www.societyforscience.org/isef/DandS/AbstractWritingProcess.ppt 





Atomic Emission Spectra Lab Report Rubric
“Flame Test”
Name:_____________________________
	Format
	Points Earned
	Points Possible

	Includes the title page, legible font, appropriate margins, and date of experiment
	
	2

	Abstract
	
	

	WRITE THIS LAST! Describe the Purpose of your experiment in one paragraph.  In the next paragraph, describe the Procedure(s) used.  Summarize the Data you gathered in a paragraph, and finally tell what the conclusions were reached in the last paragraph.
	
	10

	Problem Statement
	
	

	Testable and clearly stated, correct punctuation
	
	1

	Hypothesis
	
	

	States what you are doing, what you predict will happen, and why you think that will happen. If…Then…Because
	
	3

	Materials
	
	

	A list of all materials used in the experiment
	
	1

	Procedure
	
	

	Summarize the procedure for calibrating the spectroscope in one paragraph. Use another paragraph to summarize the procedure for measuring the emission spectra of each metal.  Include a labelled diagrams or sketch of the lab setup, how to read the spectroscope scale, and what the energy transitions look like as electrons are excited or relaxed (emitting photons).
	
	9

	Variables 
	
	

	Includes independent, dependents, constant (at least 3), and control.  
	
	6

	Data
	
	

	Organized table that shows the data you have collected during the experiment
· Include appropriate titles for each table and headings for each row/column. (Calibration with Mercury, Hydrogen Spectrum, Metal Flame Test)
· Units are clearly identified
· Accuracy of data is appropriate to measuring equipment or instruments
· Data and table lines are neat and presentable (USE A RULER)
Observations are descriptive and include relevant details.
	
	20

	Analysis
	
	

	 Unknown Identification 
· Unknown is correctly identified 
· Data is used to support reasoning 

	5pts per unknown
	10

	Prelab Questions: Questions are answered clearly and explanation is provided 
	
	

	1. Name the colors of visible light, beginning with that of lowest energy (longest wavelength)
2. Distinguish between absorption and emission of energy.
3. A system proposed by the US Navy for underwater submarine communication, called ELF, operates with a frequency of 76 Hz. What is the wavelength of the radiation in meters? In miles? (1 mile = 1.61 km)
4. What is the energy in joules of the frequency in question 3?
5. Red and green light have wavelengths of about 650 nm and 490 nm, respectively. Which light has the higher frequency – red or green? Which light has the higher energy, red or green?
6. Mg emits radiation at 285 nm. Could a spectroscope be used to detect this emission?
7. If boron emits radiation at 518 nm, what color will boron impart to a flame? 
8. From the wavelengths and colors given for the mercury emission spectrum in this experiment, construct a graphical representation of the mercury emission spectrum as it would appear on the scale of a spectroscope. 10 point rubric for graph
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	Data Analysis
	
	

	1. Obtain a calibration (best fit line) adjustment for spectroscope from calibration curve of mercury spectrum.
wavelength = m(scale reading) + b   (slope-intercept form)
2. Calculate error for Hydrogen lines.

3. Translate scale readings for metals into wavelengths using calibration curve.
wavelength = m(scale reading) + b   (slope-intercept form)
4. Convert wavelength from nanometers to meters.
1 nm = 10-9m
5. Calculate the frequency associated with each wavelength.
c=ν
6. Evaluate the amount Energy for each frequency.
E=hν
7. Describe the quantum number for a given energy emission.

8. Calculate error and percent error for each element.

9. Identify the Unknowns based on the best match.
	
	1
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2

	Post-Lab Questions
	
	

	1. What is the purpose of the slit in the spectroscope?
2. Why is the spectroscope scale illuminated?
3. Why was the emission spectrum of mercury used to calibrate the spectroscope?
4. Could the emission of some other element be used to calibrate the spectroscope?
5. In addition to the spectral lines that you observed in the emission spectrum of hydrogen, several other lines are also present in other regions of the spectrum. Calculate the wavelengths of the n = 4 → n = 1 and n = 4 → n = 3 transitions and indicate in which regions of the spectrum these transitions would occur (what wavelength and type of radiation?)
6. Of the metal ions tested, sodium gives the brightest and most persistent color in the flame. Do you think that potassium could be detected visually in the presence of sodium burning in this mixture in a flame? Could you detect both with a spectroscope?
7. The minimum energy required to break the oxygen-oxygen bond is              495 kJ/mol. What is the longest wavelength of radiation that possesses enough energy to break the O – O bond? What type of electromagnetic radiation is this? What layer in earth’s atmosphere protects us from this type of radiation? BONUS – draw the molecular structure of this gas.
	
	1
1
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7

	Conclusion
	
	

	· Written in paragraph form (minimum of 3 paragraphs)
	
	1

	· Support or refute your hypothesis.  Give reasons why.  USE YOUR DATA!
· give the values of n and describe why they are all so closely clustered together.
· which elements had the highest and lowest %Error and why
· what is the identity of  the unknowns and how do you know?
· give your overall impression of the accuracy and precision of this lab and use it as a transition to the next paragraph
	
	8

	· Discuss any EXPERIMENTAL error you may have had in the experiment.  Discuss how to change the design to fix the errors.
· systematic error (scale calibration, etc)
· random error
	
	4

	· Discuss how to change the design to fix the errors. What further questions or investigations does this lead to?
	
	4

	Discussion/Reflection
	
	

	· Discuss how this experiment relates to the real world and the concepts we are learning  in class.  
	
	4

	· Explain how the theoretical concepts we are learning in class directly apply to the lab experience.
	
	4

	Bibliography
	
	5

	Total Points
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