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1 of 21 – Introduction
Welcome to the session on trigonometry.
By the end of the session you will be able to:
· Use Pythagoras’ theorem to find the lengths and sides of a right angled triangle
· Apply trigonometry ratios to find angles and lengths in a right angled triangle
2 of 21 – Introduction continued
In this session we will be looking a right-angled triangles. We will look at how to calculate different side lengths using Pythagoras’ theorem and then how to calculate angles and side lengths using trigonometry ratios.
A right-angled triangle is exactly what it says in its title -  a triangle with a right angle (90˚) at one corner.
3 of 21 - Labelling the sides of a triangle
Do you know what the sides of a right-angled triangle are called?  
· The hypotenuse is always the longest side and opposite the right angle
· The opposite is always opposite the angle shown
· The adjacent is always next to the angle shown
4 of 21 – Pythagoras’ theorem
Pythagoras was a Greek philosopher who made important developments in mathematics, astronomy, and the theory of music. He discovered that the square of the hypotenuse (the longest side and opposite the right angle) is equal to the squared values of the other two sides added together.
5 of 21 – Pythagoras’ theorem equation
As an equation, we simplify that to be written as: 
 
Pythagoras' Theorem tells us about the sides on right angled triangles. This theorem works for every single right angled triangle you can draw.
For any right angled triangle..
If we draw a square on each of the sides, the area of the square on the longest side (called the hypotenuse) is the same as the area of the squares on the two shorter sides.
If we call the two short sides a and b, and the hypotenuse h, we can shorten this using algebra to a2 + b2 = h2
6 of 21 – Using Pythagoras’ theorem
Not only can we use this formula to calculate the length of the hypotenuse but we can also inverse the formula to calculate the opposite or the adjacent sides.
When we need to calculate the hypotenuse, we use the formula in the arrangement a2 + b2 = c2. 
Therefore, we can also deduce that b2 = c2 - a2 and a2 = c2 - b2 . 
These variations can be used to find the opposite and adjacent sides respectively. 
You must remember to square root the answer to get 
the correct value of the side length. This can be written for each equation as:
c = √ (a2 + b2) 
b = √ (c2 - a2) 
a = √ (c2 - b2)
7 of 21 – Question 1
Match the descriptions to the names.
Names: opposite, hypotenuse, adjacent
· The longest side of a right angled triangle
· The side opposite the angle given
· The side next to the angle given
Answers:
The longest side of a right angled triangle = hypotenuse
The side opposite the angle given = opposite
The side next to the angle given = adjacent
8 of 21 – Trigonometry ratios
Trigonometry was discovered by a Greek astronomer called Hipparchus. Hipparchus was a geographer and mathematician and is known as ‘the father of trigonometry.
There are three basic trigonometric ratios; sine, cosine, and tangent. You can find the non 90° angles of the right angled triangle using the sine, cosine, or tangent ratios. 
You will need a scientific calculator to do this.



9 of 21 – Trigonometry mnemonic
A mnemonic is a word or phrase used to help you remember something. The mnemonic SOHCAHTOA can be used to help you remember the definitions of the trigonometric functions sine, cosine, and tangent. 
You may see the names of the ratios shortened, so that sine becomes sin, cosine becomes cos and tangent becomes tan.
10 of 21 – Trig ratio triangles
The following triangle formulas follow the same principle as the distance, speed, time triangle you are probably already familiar with.
SOH:
Sin= opp ÷ hyp
Opp= sin x hyp
Hyp= opp ÷ sin
CAH:
Cos= adj ÷ hyp
Adj= cos x hyp
Hyp= adj ÷ cos
TOA:
Tan= opp ÷ adj
Opp= tan x adj
Adj= opp ÷ tan









11 of 21 – Calculating a missing side or angle using trigonometry
To calculate the missing side or angle of the triangle, you need to decide which of the ratios you are going to use. Remember, SOH CAH TOA.
12 of 21 – Calculating using trigonometry – continued
We want to know the length of side y. We know the hypotenuse (H) but we do not know the opposite (O) or the adjacent(A).
We know the hypotenuse (H) and need to know the adjacent (A) so we should look at the ratio triangles and choose the one that uses H and A.
We should use COS, A divided by H.
13 of 21 – Calculating a side using SOH CAH TOA
Remember, you will need a scientific calculator.
We now know that we need to use the triangle above as we are wanting to calculate side y which is the adjacent side.
We want to calculate the length of y (adjacent side), so we need multiply C and H (cos and hypotenuse) together.
y = Cos 42˚x 12
y = 0.743 x 12
y = 8.9cm
14 of 21 – Calculating sides – continued
This time we know the adjacent and need the opposite, so we use the TOA triangle. 
Opposite = Tan x Adjacent 
Tan(64) x 7.5 = Opposite 
2.05 x 7.5 = 15.37 cm length of opposite side







15 of 21 – Calculating an angle
This time we are going to calculate an angle, marked as x. This will mean we have to use the inverse of one of the ratios. 
We know the lengths of the hypotenuse (10cm) and the opposite (8cm).
Calculation:
Sin(x) = Opp ÷ Hyp (make sure you calculate correctly)
Sin(x) = 8 ÷ 10 
Sin(x) = 0.8 (To find the angle, on your calculator type SHIFT sin to gives us the inverse sign, in this case sinˉ¹, and sinˉ¹ (0.8) = 53.13˚)
x = 53.1˚
16 of 21 – Reminders
Here is a reminder of the information you will need to answer questions about trigonometry.
Remember:
Pythagoras =  
17 of 21 – Question 2
Using Pythagoras’ theorem, calculate the length of AB.
BC = 15cm
AC = 8cm
Answer:
Answer 
8² + 15² = 289= = 17cm remember to square root answer 








18 of 21 – Question 3
Using Pythagoras’ theorem calculate the length of CB.
AC = 6cm
AB = 20cm
Answer:
Answer 20² - 6² = 400 – 36 = 364=   19 cm
Remember the hypotenuse is the longest side so your answer should be less than 20cm.
In this question the hypotenuse is given, so you need to reverse Pythagoras’ equation; c² - a² =  b² then square root the answer.
19 of 21 – Question 4
Calculate the length of AB using trigonometry ratios.
Angle A = 53 degrees
BC = 14cm
Answer:
Answer   ​
Use the SOH triangle.
Hyp = Opp ÷ sin(53) 
Hyp = 14 ÷ sin(53) 
Hyp =​ 14 ÷ (0.79) 
Hyp = 17.52cm  
Remember to look back at triangle formulas. You can ignore the triangles with Adj in formula as it is not needed for this calculation; we know the angle and the opposite side length, so use the SOH triangle.







20 of 21 – Question 5
Calculate the size of angle ABC using trigonometry ratios.
Hypotenuse = 10.5cm
Opposite = 8cm
Answer:
Use the SOH triangle.​
Sin(x) = opp ÷ hyp​
Sin(x) = 8 ÷10.5 
Sin(x) = 0.76​
Sin-1(x) = 76˚​
Look at the triangle formulas to eliminate the triangles you do not need. In this question we do not need adjacent side, so remove the triangles with Adj in, leaving the SOH​ triangle.
21 of 21 – End
Well done. You have completed this session on trigonometry.
You should now be able to:
· Use Pythagoras’ theorem to find the lengths and sides of a right-angled triangle
· Apply trigonometry ratios to find angles and lengths in a right-angled triangle
If you have any questions about anything covered in this session, please speak to your tutor for more help.
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