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Wk 9 Gr 11 Phy Lesson 44_JW 

Subject: Grade 11 Physics 

Term: 1 

Week: 9 Lesson: 44A 

Unit: 11.1 Measurements 

Topic: 3. Measuring instruments 

 
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. 

Errors are inherent in measurements. We cannot take a measurement that is 100% correct BUT we 

can take steps to make sure that the measurements we take are as accurate as possible. There are 

certain techniques that you can employ to minimize errors and hence, increase accuracy. You 

practiced two techniques in your laboratory activities using Vernier calipers and micrometer screw 

gauges. Those techniques will be reviewed again in this lesson. 

 

Averaging 

Taking many measurements using the same measuring device is a good way to minimize random 

errors. Repeated measurements can be used to calculate the average (mean) value of the actual 

value of the physical quantity that you are measuring. This method can give more accurate 

measurements since errors would be smaller in proportion to the larger reading. Generally, average 

can be calculated as: 

 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡𝑠
 

 

See examples D and E in your Savebuk 11 Physics, page 24. 

 

Calibration 

You may have noticed during the practical session that some micrometer screw gauges did not start 

exactly at their zero marks. Especially the thimble scales. Errors on instruments such as that 

described are generally called calibration errors. The specific name given to such an error is ‘zero 

error’ – where the pointer of any measuring device does not lie exactly on the zero on the devices 

scale. 

 

Zero error is classified as a systematic error. Systematic errors are a bit more difficult to minimize 

because they are associated with the limitations of the measuring device or the measurement 
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process itself. You may have experienced that if you used a micrometer screw gauge with an 

associated zero error. 

 

The image below shows zero errors that can be encountered when using a micrometer screw gauge. 
 

 
 

To accommodate for such zero errors. You must apply the following: 

(i) Positive zero errors must be SUBTRACTED from the final measurement, 

(ii) Negative zero errors must be ADDED to the final measurement. 

 

Practice Exercise 44A: 
Write the questions first and then your answer in complete sentences. Watch the correct spelling 
of terms and appropriate calculations where required. 
 

1. Calculate the errors on micrometer (b) and (c) shown above. 

You can follow the simple steps below to answer this question: 

(a) If the error is positive use: 𝜀 = +_______ 

(b) If the error is negative use: 𝜀 = −_______ 

 

2. Given is an image of a micrometer screw gauge that was used to measure an unknown 

object. Assuming the instrument had a zero error of +9 divisions on the thimble scale, what 

would the possible final reading on the screw gauge be? Clearly show your calculations. 

 

You can follow the simple steps below to answer this question: 

(a) List all given and known data. 

(b) Identify the type of error and write it down as: 

   𝜀 = +/−____________ 
(c) Read the measurements on the scales: 

         Sleeve scale reading = ______________ 

 Thimble scale reading = ______________ 

         Final reading = Sleeve scale reading + Thimble scale   

reading = ____________ 

(d) State your final answer as: 

Final measurement = Final reading – Error reading (𝜀) = ___________ 

(e) Do not forget to include a nice conclusion: For example: With the associated error 𝜀 

corrected, the __________________.  

 

You should be able to develop understanding of methods used in increasing accuracy of 

measurements. 


