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Introduction
There two main types of pipettes used in the laboratory. The types of the standard pipettes used include; the Micropipettes and the large volume plastic sterile pipettes. Micropipettes are modified in three different main sizes: p20 micropipettes, p200 micropipettes, and p1000 micropipettes. The p20 micropipettes primarily measure a volume of approximately 2 to 20 microliters. The p200 micropipette measures a volume of roughly 20 to 200 microliters (Sakmann, 2013). The p1000 micropipette measures a volume of approximately 100 to 1000 microliters. Before the experiment, it was necessary to ensure that all the micropipettes are functional, and the right sterilization technique was used for each before their use. Thus the determination of the accuracy experienced during the pipetting of liquids. Three pipetting trials were carried out during the experiment. The data for each test was recorded as shown in the table below.
Table 1.0 (Magnussen, 2010)
	The volume of Water used (mL)
	Trial 1
	Trial 2
	Trial 3

	
	
	2
	0.001
	0.001
	0.001

	
	
	10
	0.002
	0.002
	0.002

	
	
	20
	0.01
	0.02
	0.02

	
	
	20
	0
	0
	0

	
	
	100
	0.08
	0.07
	0.08

	
	
	200
	0.17
	0.18
	0.18

	
	
	100
	0.1
	0.1
	0.1

	
	
	500
	0.49
	0.49
	0.49

	
	
	1000
	0.98
	0.98
	0.98


The data recorded in the table above was then used to draw a graph on the accuracy of the pipetting process experienced during the experiment. The chart was drawn in excel and was presented as shown below.
The graph of pipetting accuracy obtained after the three trials of the pipetting process in the lab (Magnussen, 2010)

Discussion
The graph obtained shows that the pipettes were adequately precise and accurate for measuring liquids in the laboratory. In the experiment, the three trials indicated that the pipettes percentage error did not go beyond an absolute value of 3%. Such observations indicated how the pipettes were accurate in their measuring ability. Besides, all the used coefficients were below 0, indicating that that pipetting process was precise as well. The graph obtained the R-squared value for the regression line was 0.6252 (R² = 0.6262), approximately equal to 1 (Huang, 2018). Such observation indicates that the pipetting process was carried out with precision. From the graph, the Y-intercept value was 0.0953 ( y = 0.0953), whereby the value is close to zero, an affirmation that the measurements done using the pipettes were accurate. In the volumes of 2 microlitres, which were the minimum volumes of the pipettes provided to be used in the experiment, their measurements had some errors since they were portrayed as precise measurements. The errors could not be from the individual pipetting but probably could have arisen from the scale variations. In all the trials used in the experiment, a significant oscillation of the scale led to a challenge in determining the correct and valid mass. Besides, there were no signs that the reuse of a similar pipette tip led to accuracy and precision  (Huang, 2018). During the experiment, the variations observed are primarily attributed to human errors during the exercise and possible inconsistencies of the balance. During the investigation, the replacement of the pipette tips was considered prime since it helps maintain the sterility technique, which promises accurate results.

Factors which affect the performance of the pipetting process
A variety of factors that can affect the performance of the pipetting process have been identified. The factors include; the pipettor tip, inaccuracy, environmental conditions, and imprecision.
The pipettor tip
The pipette tip is considered to be integral in the system and process of pipetting. The pipette tip shape, properties, and material are believed to have a considerable impact on the pipette's accuracy in liquid measuring (Bheemavarapu, 2018). The critical factor to consider in the pipettor tip is the way the tip is modified. It should be modified in a particular way such that it does not retain any drops during the pipetting processes.
The environmental conditions
Some of the expected environmental conditions which affect pipetting accuracy include temperature, humidity, and air pressure (Bheemavarapu, 2018). For instance, in case of temperature fluctuations from 5 0C to 28 0C, so long as the other factors are kept constant, there will be a probable error of approximately 6% in the pipetting process.
Conclusion
Various trials were used in the determination of the accuracy experienced during the pipetting of liquids. The types of the standard pipettes used include; the Micropipettes and the large volume plastic sterile pipettes. Micropipettes are modified in three different main sizes: p20 micropipettes, p200 micropipettes, and p1000 micropipettes. From the graph obtained, it was realized that the pipettes were adequately precise and accurate for measuring liquids in the laboratory. In the experiment, the three trials indicated that the pipettes percentage error did not go beyond an absolute value of 3%. Such observations indicated how the pipettes were accurate in their measuring ability. Besides, all the used coefficients were below 0, indicating that that pipetting process was precise as well. The graph obtained the R-squared value for the regression line was 0.6252 (R² = 0.6262), approximately equal to 1. Such observation indicates that the pipetting process was carried out with precision. Various factors were highlighted, which can affect the performance of the pipetting process. The factors include; the pipettor tip, inaccuracy, environmental conditions, and imprecision.
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Volume of water used in Pipetting in 3 Trials

Number of Trials	Trial 1	
2	10	20	20	100	200	100	500	1000	1E-3	2E-3	0.01	0	0.08	0.17	0.1	0.49	0.98	Number of Trials	Trial 2	2	10	20	20	100	200	100	500	1000	1E-3	2E-3	0.02	0	7.0000000000000007E-2	0.18	0.1	0.49	0.98	Number of Trials	Trial 3	2	10	20	20	100	200	100	500	1000	1E-3	2E-3	0.02	0	0.08	0.18	0.1	0.49	0.98	Volume used



Trials




