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This is an example of the rule linking the areas of squares around a right angled triangle, known as Pythagoras’ 

theorem.  

 

The largest square will always be on the longest side of the triangle − this is called the hypotenuse of the right-

angled triangle 

 

Pythagoras’ theorem can be stated like this. 

 

Using Pythagoras’ theorem 
If you know the lengths of two sides of a right-angled triangle you can use Pythagoras’ theorem to find the   

length of the third side. 

 



www.focuscollege.lk  +94 74 213 666
   
   

3 
 

Using Pythagoras’ theorem to solve problems  

You can use Pythagoras’ theorem to solve problems. It is a good idea to draw a sketch if a diagram isn’t given. Try to 

draw it roughly to scale and mark on it any lengths you know.  

 

Trigonometry  

You already know that the longest side of a right-angled triangle is called the hypotenuse. 

 

The side opposite the angle you are using (θ) is called the opposite. The remaining side is called the adjacent. 

 
For a given angle θ °, all right-angled triangles with an angle θ ° will be similar (angles in 

each triangle of 90°, θ ° and (90 – θ °)). It follows that the ratios of the sides will be 

constant for that value of θ. 
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Using the ratios 1  

When you need to solve a problem using one of the ratios, you should follow these steps. 

●Draw a clearly labelled diagram.  

● Label the sides H, O and A.  

●Decide which ratio you need to use.  

● Solve the equation. In one type of problem you will encounter, you are required to find the numerator (top) of 

the fraction. This is demonstrated in the following examples. 
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Using the ratios 2 

In the second type of problem you will encounter, you are required to f ind the denominator (bottom) of the 

fraction. This is demonstrated in the following example. 

 

Using the ratios 3  

In the third type of problem you will encounter, you are given the value of two sides and are required to find the 

angle. This is demonstrated in the following examples. 
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Angle of elevation and angle of depression  

The angle that a line to an object makes above a horizontal plane is called the angle of 

elevation. The angle of elevation of the top of this tree, A, from B, is θ. 

 

The angle a line makes to an object below a horizontal plane is called the 

angle of depression. 

 

 

The sine and cosine functions for obtuse angles  

So far, you have only dealt with the sine and cosine functions for right-angled triangles, so the angles have all been 

acute. However, your calculator will give you the sine and cosine of any angle. 
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Non-right-angled triangles  

All the trigonometry that you have learned so far has been based on finding lengths and 

angles in right-angled triangles. However, many triangles are not right-angled. You need a 

method to find lengths and angles in these other triangles.  

 

For simplicity, we shall use a single letter to represent each side and each angle of the 

triangle, a capital letter for an angle and a lowercase letter for a side. The side 

opposite an angle takes the same, lowercase letter, as shown in the diagram above.  

 

There are two rules for dealing with non-right-angled triangles; they are called the sine rule and the cosine rule. 

Learn the formulas so that you can use them easily but you do not need to memorise them. 

 

 



www.focuscollege.lk  +94 74 213 666
   
   

8 
 

To use the sine rule you must know one side and the 

angle opposite it. You also need to know one other angle 

or one other side. 

 

The ambiguous case of the sine rule  

Construct accurately triangle ABC, given that AC = 7 cm, 

CB = 5 cm and angle A is 30°. There are two possible 

triangles that you can draw with this information. 

 
 

In this triangle, the obtuse angle also gives a possible triangle, since 135.6° + 30° is less than 180. Then C = 14.4°. 

Using B = 44.4° gives C = 105.6°. In triangles you have met in the past, this did not happen.  

 

The ambiguous case can only happen when you are finding an angle opposite the longest side you are given. This is 

because the largest angle in a triangle is opposite the longest side.  

 

The smallest angle in a triangle is opposite the shortest side. Use these facts with the sine rule to help you check 

whether you need to consider the ambiguous case. 

 

 

 

 

 



www.focuscollege.lk  +94 74 213 666
   
   

9 
 

The cosine rule 
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The general formula for the area of any triangle  

 
 

Finding lengths and angles in three dimensions  

You can find lengths and angles of three-dimensional objects by identifying right-angled triangles within the object 

and using Pythagoras’ theorem or trigonometry. 
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The angle between a line and a plane  

To find the angle between a line and a plane, you need to identify the correct angle. The shortest distance between 

a point and a plane is the perpendicular distance to it. Use this fact to identify a right-angled triangle. The 

hypotenuse will be the given line. One side will be a line in the plane. The angle you need is the angle between 

these lines. In this diagram, the angle between the line XY and the plane ABCD is the angle YXP. 
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Revision questions 
 

1. 

 
2. 

 
 

 



www.focuscollege.lk  +94 74 213 666
   
   

15 
 

3. 

 
4. 

 
5.  

 

 

 

 

 

 

 

 



www.focuscollege.lk  +94 74 213 666
   
   

16 
 

6. 

 
7. 

 
8. 

 



www.focuscollege.lk  +94 74 213 666
   
   

17 
 

9. 

 
10. 

 



www.focuscollege.lk  +94 74 213 666
   
   

18 
 

11. 

  
12. 

 



www.focuscollege.lk  +94 74 213 666
   
   

19 
 

13. 

 
14. 

 
 



www.focuscollege.lk  +94 74 213 666
   
   

20 
 

15. 

 
16. 

 


