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Wk 9 Gr 11 Phy Lesson 45_JW 

Subject: Grade 11 Physics 

Term: 1 

Week: 9 Lesson: 45A 

Unit: 11.1 Measurements 

Topic: 5. Error analysis 

 

Introduction: 
This lesson is made up of lesson resource/ notes and practice exercise. 
 
Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Copy the Header into your exercise book. Make sure that your Handwriting is neat and 

legible. 
Step 2: Read the lesson resource and copy or make summary notes in your exercise book.   
Step 3: Complete thePractice Exercise.  
Step 4: After you have completed the practice exercise, revise your work.  (I will be checking your 

Exercise Book when you return to School).  
 
Lesson Resource/ Notes: 
Read through your lesson resource/ notes and make summary notes and cut and paste diagrams 
or draw them into your exercise book. 

You were introduced to errors when you began your studies of Measuring Instruments in topic 3. 

You learned that errors are inherent and there is no perfect instrument that can give a 100% accurate 

measurement. The best you can do is minimize errors as much as you can. 

 

In this revision lesson. You will revisit the different types of errors that you learned about in class. 

 

Sources of errors 

There are many factors that contribute to errors in measurements. The main ones are: 

(i) Limitations of the measuring device 

(ii) Skill of the person taking the measurement 

(iii) Irregular shape of the object being measured 

(iv) Other factors that affect the outcome (depending on the situation) 

 

Types of errors 
 

Error Definition Example 

Random Errors that come about due to changes in 
experiment conditions, the observer or the 
changes in the measuring device. 

Measuring the diameter of a 
copper wire and getting 
different readings. 

Systematic 
errors 

Errors that a made due to a fault in the 
measuring device, the observation 
methods or environmental factors. 
Calibration error, zero error and parallax 
error are type of systematic errors. 

Using a force meter whose 
needle is not directly at zero. 

*Gross Errors that are caused due to mistakes in 
reading of measuring device, calculation of 
measurement or recording results 

Reading a measurement that 
is 12.50mL as 12.05mL. 
Careless misreading will 
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result in incorrect recording of 
results and calculations. 

*Gross error is an addition you can append to your list of errors found in Savebuk 11 Physics 

textbook. It is important you know this as this is a common mistake every physics student does. 

 

Accuracy versus Precision 

Accuracy is how close a measurement is to the correct value for that measurement. For example, 

let us say that you are measuring the length of standard computer paper. The packaging in which 

you purchased the paper states that it is 11.0 inches long. You measure the length of the paper 

three times and obtain the following measurements: 11.1 in., 11.2 in., and 10.9 in. These 

measurements are quite accurate because they are very close to the correct value of 11.0 inches. 

In contrast, if you had obtained a measurement of 12 inches, your measurement would not be very 

accurate. 

 

The precision of a measurement system refers to how close the agreement is between repeated 

measurements (which are repeated under the same conditions). Consider the example of the paper 

measurements. The precision of the measurements refers to the spread of the measured values. 

One way to analyze the precision of the measurements would be to determine the range, or 

difference, between the lowest and the highest measured values. In that case, the lowest value was 

10.9 in. and the highest value was 11.2 in. Thus, the measured values deviated from each other by 

at most 0.3 in. These measurements were relatively precise because they did not vary too much in 

value. However, if the measured values had been 10.9, 11.1, and 11.9, then the measurements 

would not be very precise because there would be significant variation from one measurement to 

another. 

 

Practice Exercise 45A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 
1. Two good buddies Nicola Tesla and Elon Musk are meeting up at the Dynasty sea food restaurant, 

Vision city, Port Moresby to discuss Elon’s newest development of the Tesla vehicle. Both 

gentleman are foreigners in PNG who do not know the exact location of the restaurant so they use 

the GPS systems embedded in their smart phones. 

 

Nicola’s GPS system attempts to locate the restaurant at the center of the bull’s-

eye. The black dots represent each attempt to pinpoint the location of the 

restaurant. The dots are spread out quite far apart from one another. Propose 

your thoughts on this situation in terms of accuracy and precision. 

 

You can answer this question like this: 

In terms of precision, the dots are spread out quite far apart indicating low precision/ high 

precision. 

In terms of accuracy, the dots are rather close to the actual location indicating low accuracy/ high 

accuracy. 
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Elon’s GPS system also attempts to locate the restaurant at the center of the 

bull’s-eye. However, the dots are concentrated rather closely to one another but 

are rather far away from the actual location of the restaurant. Propose your 

thoughts on this situation in terms of accuracy and precision. 

 

 

You can answer this question like this: 

In terms of precision, the dots are concentrated closely to one another indicating low precision/ 

high precision. 

In terms of accuracy, the dots are rather far away from the actual location indicating low accuracy/ 

high accuracy. 

 

 

You should be able to develop understanding of physical quantities and units and the three 

base quantities of mass, length and time. 


