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Subject: Grade 11 Physics 

Term 1 

Week: 8 Lesson: 37A 

Unit: 11.1 Measurements 

Topic: 1. Quantities and units 

Sub–topic: Derived quantities and units 

 

Introduction: 

This lesson is made up of lesson notes and practice exercise. 

Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Start with copying the header in your exercise book. Make sure that your Handwriting is 
neat and legible. 
Step 2: Go through the lesson notes and copy or make summary notes in your exercise book.   
Step 3: Do Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
any.  (I will be checking your Exercise Book when you return to School).  
 
Lesson notes: 
Read through your lesson notes and make summary notes or cut and paste diagrams into your 
exercise book.  

In lesson 36A you learned that measurement is a process of comparing a quantity to a standard 

one. You also learned that the study of physics focusses on the mathematical relationship between 

three fundamental quantities mass, length and time, and that other quantities are derived from these 

three.  In this revision lesson, you will look at derived quantities once more and mathematically 

investigate their units of measurement. 

 

READ AND MAKE NOTES 

Derived quantities and units 

As mentioned in the previous lesson, all other quantities in physics are derived from the fundamental 

quantities mass, length and time. 

 

Derived quantities are physical quantities expressed as algebraic combinations of fundamental 

quantities. As an example, speed is a measure of distance divided by time. Distance is a length so 

is given the unit meter (m) and time is given the unit second (s). Therefore, 

 

𝑠𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
=

𝑚𝑒𝑡𝑒𝑟

𝑠𝑒𝑐𝑜𝑛𝑑
= 𝑚 𝑠⁄ = 𝑚𝑠−1 

 

Derived quantities such as acceleration, force, pressure, density and volume are few other quantities 

whose units of measurement can be arrived at in the same manner but using appropriate 

mathematical formulas that tie all quantities together. 

 

As you go further into your study of physics, you will notice that a combination of derived units is 

sometimes replaced by a single unit. Take force from the above list as an example. The idea of the 

existence of forces first crossed Sir Isaac Newton’s mind when he observed an apple fall from its 
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tree. Further investigation proved that force is of course the product of mass and acceleration and 

is mathematically expressed as: 

 

𝑓𝑜𝑟𝑐𝑒 = 𝑚𝑎𝑠𝑠 × 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑘𝑔 × 𝑚𝑠−2 = 𝑛𝑒𝑤𝑡𝑜𝑛𝑠 (𝑁) 

 

Since the existence of forces was discovered and explained by Sir Isaac Newton, the derived unit 

of measurement for force, the newton, is named after him to honour his contributions to physics and 

science as a whole. 

 

Practice exercise 37A: 

Write the questions first and then your answers in complete sentences with correct spelling of 
terms and appropriate calculations where required. 

READ AND ANSWER QUESTIONS 

1. Listed below are some formulas for physical quantities that you will encounter as you continue 

your physics studies. Use the formulas to come up with their respective SI units. 

 

(i) 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑉) = 𝑙𝑒𝑛𝑔𝑡ℎ(𝑙)  ×  𝑤𝑖𝑑𝑡ℎ(𝑤) ×  ℎ𝑒𝑖𝑔ℎ𝑡(ℎ) 

(ii) 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝜌) =
𝑚𝑎𝑠𝑠 (𝑚)

𝑣𝑜𝑙𝑢𝑚𝑒 (𝑉)
 

(iii) 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑃) = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝜌)  ×  𝑔𝑟𝑎𝑣𝑖𝑡𝑦 (𝑔)  ×  ℎ𝑒𝑖𝑔ℎ𝑡 (ℎ) 

 

2. Use dimensional analysis to prove your answers in question 1. 

 

 

 

You should be able to develop understanding of physical quantities and how they are 

derived from the fundamental quantities of mass, length and time. 


