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The reason that we calculate percent error is to determine how much error there is in our own calculations or data.

To find your percent error, you will need to use the following equation: 
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The accepted value is the true or correct value (what you SHOULD have gotten).

The measured value is what YOU measured or calculated yourself.

Notice that the numerator is in absolute value form. You should not have any negative percent error values.

Practice-Solve your problems on a different paper and put your final answer on your word document. 
1. A student buys a rope at the store. The label on the packaging says that the rope is 2.15 meters in length. The student measures the rope as 1.85m. What is the student’s percent error?
2. A 250.0 gram block is placed on a balance. The balance measures the mass of the block as 243.9 grams. What is the percent error of the block?
3. A teacher calculates the molar mass of sodium hydroxide as 37 g/mol. The true molar mass of sodium hydroxide is 40 g/mol. Find the teacher’s percent error.
4. There are 34 questions on a test. John answers 22 of them correctly. What is John’s percent error?
5. You bought a new car and estimated that your monthly payment would be $312. However, your actual payment amount is $325. How much error was in your estimate?

ACCURACY AND PRECISION











ACCURACY  occurs when your experimental data (the information or answer that you’ve found by performing an experiment, calculation, etc.) very closely agrees with the known value (the information or answer that you should have gotten by performing the experiment or calculation.

If a value is ACCURATE, that means that it is CORRECT. (You’re right!!)

If a value is NOT ACCURATE, that means that it is INCORRECT. (You’re wrong….)

PRECISION refers to how well experimental values (the information or answers that you’ve found by performing an experiment, calculations, etc. more than once) agree with each other.


If your values are PRECISE, that means that they are very close to each other , whether or not 

they are correct (accurate).

If your values are NOT PRECISE, that means that they are not very close to each other, 

whether or not they are correct (accurate)

HERE’S AN EVERYDAY EXAMPLE:

The example that is often given to help explain the concepts of accuracy and precision is that of a target shot by arrows. If you shoot a set of arrows at a target, several outcomes are possible. 

· If all of the arrows that you shoot go straight to the bulls-eye, then your aim is both accurate and precise. 

· If, however, the arrows cluster in an area immediately to the right of the bulls-eye, your aim is precise, but not accurate.
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If your aim is bad and the arrows hit positions scattered all over the target, then your aim is neither accurate nor precise.

Practice
1. For each of the following, label the accuracy and precision as either high or low.
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accuracy ________


accuracy  ___________
   

 accuracy  ________


precision  _________


precision  ___________


precision  _________

2. Using “X”s or dots to represent the location that arrows have struck a target, draw the following.
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	Three arrows that have been thrown with

high precision

and

high accuracy.
	Three arrows that have been thrown with

high precision

and

low accuracy.


	Three arrows that have been thrown with

low precision

and

high accuracy.


	Three arrows that have been thrown with

low precision

and

low accuracy.




3. For each of the following, label the accuracy and precision of the temperature sensor measurements as either high or low.

Example #1:     

	Temperatures gained from sensor testing, degrees F
	39.4

	
	48.2

	
	28.1

	
	46.3

	
	34.5


 Suppose a lab refrigerator holds a constant temperature of 38.0 F. 

 A temperature sensor is tested 5 times in the refrigerator. 

The temperatures from the test yield are given in the table.

Accuracy _________
Precision ____________

Example #2:  

	Temperatures gained from sensor testing, degrees F
	37.8

	
	38.3

	
	38.1

	
	37.4

	
	38.0


Suppose a lab refrigerator holds a constant temperature of 38.0 F. 

A temperature sensor is tested 5 times in the refrigerator. 

The temperatures from the test yield are given in the table.

Accuracy _________
Precision ____________

	Temperatures gained from sensor testing, degrees F
	49.6

	
	49.5

	
	49.7

	
	49.9

	
	49.9


Example #3:  

Suppose a lab refrigerator holds a constant temperature of 38.0 F. 

A temperature sensor is tested 5 times in the refrigerator. 

The temperatures from the test yield are given in the table.

Accuracy _________
Precision ____________

4. A measurement was taken three times. The correct measurement was 68.1 mL. Circle whether the set of measurements is accurate, precise, both, or neither.
a. 78.1 mL, 43.9 mL, 2.0 mL

accurate       precise       both       neither

b. 68.1 mL, 68.2 mL, 68.0 mL

accurate       precise       both       neither
c. 98.0 mL, 98.2 mL, 97.9 mL

accurate       precise       both       neither
5. A student is given a rock that is known to have a mass of 436.8 grams.  She measures the mass of the rock three different times with the following results: 460.9 g, 461.4g, 459.0 g.  What can be said about her precision and accuracy?
6. A student is given a cube of metal that is known to have a mass of 125.0  grams.  She measures the mass of the metal three different times with the following results: 125.1 g, 124.8 g, 125.3 g.  What can be said about her precision and accuracy?
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Label each of the following as PRECISE, ACCURATE, NEITHER, OR BOTH. 

