Familiarization With Basic Laboratory Equipment and Calculations

Purpose

In this laboratory, you are not investigating a hypothesis.  This is a practical exercise in the use of the laboratory balances, measurement devices, and common glassware.  The final objective is to determine the densities of several objects and express these results in an appropriate format.  A complete lab report is required, including a detailed methods section.  Don’t forget to include the type of equipment used to take the measurements.

Equipment and Supplies

Triple beam balance

Electronic balance

Trip balance

Plastic ruler

Vernier Calipers

Assorted beakers

Assorted graduated cylinders

Assorted pipettes

Burettes on burette stand with glass funnel

Procedure

1. Work with a partner, but keep your own notes.  If you and your partner disagree about what you observe, that is not necessarily a problem.  This activity involves some exercise of personal judgment.  Remember to include uncertainties in your measurements.

2. Observe a collection of objects:

a. wooden block

b. rubber stopper

c. cork stopper

d. tuning fork

e. container of green stones

f. container of liquid

g. container of water

3. Determine the mass of the objects.  Use each scale at least once. 

4. Determine the volume of the objects.  

5. Calculate the density of all objects.  

6. Discuss the precision and accuracy of the density determinations.  You will need to fin the actual values to compare to.

7. Discuss sources of error and recommend changes in method that might improve the accuracy or precision, or both.

Uncertainty Calculations

Remember that each measurement has an error of uncertainty associated with it.  When you record your measurements, record your uncertainty.  The following rules will help you during calculations, where your uncertainty increases since you are using more than one measurement.

Example 1:

Finding the mass of a sample of water.


Mass of beaker + water = (x + y) ± z


Mass of beaker = x ± z


Mass of water = (x + y) – x = y ± z + z  OR  y ± 2z

Example 2:

Finding the area of a box.


Length = x cm ± 0.01 cm


Width = y cm ± 0.01 cm


Height = z cm ± 0.01 cm

Areamax. = L x W x H


  = (x + 0.1) (y + 0.1) (z + 0.1)



  = Areamax. cm3 ± 0.3 cm

Areamin. = L x W x H


  = (x - 0.1) (y - 0.1) (z - 0.1)



  = Areamin. cm3 ± 0.3 cm


Final Area = Areamax. + Areamin. cm3   ± Areamax. - Areamin. cm3   
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When adding, subtracting, multiplying, or dividing measurements, always add the uncertainties!
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	Complete
	Partial
	Not At All

	Data Collection
	
	
	

	Collecting and recording raw data

	Records appropriate raw data (qualitative and/or quantitative), including units and uncertainties where necessary.
	Records some appropriate raw data.


	Does not record any appropriate raw data.



	Organizing and presenting raw data

	Presents raw data clearly, allowing for easy interpretation.
	Presents raw data but does not allow for easy interpretation.
	Does not present raw data or presents it incomprehensibly.

	Data Processing and Presentation
	
	
	

	Processing raw data

	Processes the raw data correctly.


	Some raw data is processed correctly.


	No processing of raw data is carried out or major errors are made in processing.

	Presenting processed data

	Presents processed data appropriately, helping interpretation and, where relevant, takes into account errors and uncertainties.
	Presents processed data appropriately but with some errors and/or omissions.


	Presents processed data inappropriately or incomprehensibly.



	Conclusion and Evaluation
	
	
	

	Drawing conclusions

	Gives a valid conclusion, based on the correct

interpretation of the results, with an explanation and,

where appropriate, compares results with literature values.
	States a conclusion that has some validity.


	Draws a conclusion that misinterprets the results.



	Evaluating procedure(s) and results

	Evaluates procedure(s) and

results including limitations, weaknesses or errors.
	Evaluates procedure(s) and results but misses some obvious limitations or errors.
	The evaluation is superficial or irrelevant.



	Improving the investigation

	Identifies weaknesses and states realistic suggestions to improve the investigation.
	Suggests only simplistic improvements.


	Suggests unrealistic

improvements.



	Personal Skills (a)
	
	
	

	Working within a team (a team is defined as two or more people)
	Collaborates with others, recognizing their needs, in order to complete the task.
	Requires guidance to collaborate with others.


	Is unsuccessful when working with others.



	Recognizing the contributions of others

	Expects, actively seeks and acknowledges the views of others.
	Acknowledges some views.


	Disregards views of others.



	Exchanging and integrating ideas

	Exchanges ideas with others, integrating them into the task.


	Exchanges ideas with others but requires guidance in integrating them into the task.
	Does not contribute.




