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Objectives this tutorial: 
A) Definition of Surds 
B) Understanding the use of Surds 

C) Simplifying Surds 



   
 Tutorial One 

          
Definition of Surds 

Laws and Rules of 

In your books, write down the first 12 square 
numbers 

 

Like this: 

 

1 x 1 = 1 

2 x 2 = 4 

3 x 3 =        etc…. 

 
 

Can you go any further (at least up to 20) without 
a calculator 

1 x 1 = 1 

2 x 2 = 4 

3 x 3 = 

4 x 4 = 

5 x 5 = 

6 x 6 = 

7 x 7 = 

8 x 8 = 

9 x 9 = 

10 x 10 = 

11 x 11 = 

12 x 12 =  

13 x 13 =  

14 x 14 = 

15 x 15 = 

16 x 16 = 

17 x 17 = 

18 x 18 = 

19 x 19 = 

20 x 20 = 



           
 Tutorial One Definition of Surds 

Laws and Rules of 

The use of numbers in a form that cannot be represented as a whole 

number. This is seen as having infinite number of non-reoccurring 

decimal numbers  and the numbers are left in root form "(√)" to ex-

press its exact value. 

For example: The number 9 has two square roots: +3 and -3. Howev-
er, we always represent the square root as 3. 

Every positive number has exactly two square roots 

If a is a rational number, and n is a positive integer, any irrational 

number of the form       will  be referred to as a surd 

Examples: 

 

√2 is a surd. 

√5 is a surd. 

√81 looks like a surd, but isn't really...however these are 
still important when dealing with surds! 



           
 Tutorial One Definition of Surds 

Laws and Rules of 



           
 Tutorial One Definition of Surds 

Laws and Rules of 



           
 Tutorial One Definition of Surds 

Laws and Rules of 

A real number such as 2√3 will be loosely referred to as a surd, since 

it can be expressed as √12 . 



           
 Tutorial One Definition of Surds 

Laws and Rules of 



Simplification – addition, multiplying surds, 
expanding brackets, working backwards 
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  Tutorial Two Simplification – addition, multiplying surds, expanding brackets, 

working backwards 



1. Momentum 

Keywords: momentum, mass, velocity, vector 
 

Objectives this tutorial: 
A) Understanding the use of Surds 

B) Simplifying Surds 

C) Calculating change in momentum 

 
 

Objective A: Defining momentum 

 

Momentum is defined by the equation p=mv, where: 
 

Note that velocity is a vector – it has both a magnitude and a direction. 
 

Practice A: Defining momentum 

 

 

 

Assessment A: Defining momentum 

•p is momentum (in kg m/s)  

•m is mass (in kg) 

•v is velocity (m/s) 

1)State the equation for momentum, defining the terms used. 

2)Explain why the units for momentum are kg m/s. 

3)Write a sentence defining momentum in words. 

4)Rank the following from low to high momentum: an airliner in flight, a crawling ant, a man jogging, 
a falling acorn.   

5)A car accelerates on the motorway. Explain whether the momentum of the car changes. 

6)A car travels at a constant speed in a circle at a roundabout. Explain whether the momentum of 
the car changes. 



Rationalisation  
 

 

 

 

 

 

Rationalisation – Principles, Key concept 

Simplification – rationalization (simple & complex denominator) 



        
   
 Tutorial Three 

Rationalisation – Principles, Key concept 
Simplification – rationalization (simple & complex denomina-

tor) 

In higher level mathematics, we usually want the denominators of fractions surd

-free. 

 

Some of the reasons for this are: 

• Easier to add fractions with rational denominators 

• Easier to get a “feel” for the size of a fraction with a surd-free denominator 

• Looks! 

Given a fraction with a surd appearing in the denominator, we can find another 
equivalent fraction with the denominator surd-free. 

 

We are rationalising the denominator 

Here are some of the “tricks” involved in this process: 
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 Tutorial Three 

Rationalisation – Principles, Key concept 
Simplification – rationalization (simple & complex denomina-

tor) 



 

• Solving Past exam question papers 

• Understanding and comprehending skills required to answer each 

question 
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