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1 Height of the triangle

The height of the triangle is equal to .2𝑡𝑎𝑛θ = 2𝑡
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2 Proof of the double-angle formulae

As the sum of interior angles of a triangle is equal to , the angle is equal to180° 𝐴𝐶𝐵
. As the sum of angles on a straight line is equal to , the angle is equal180 − 2θ 180° 𝐴𝐶𝐷

to . As the length is equal to , the length is equal to . The length is2θ 𝐵𝐷 2 𝐶𝐷 2 − 𝑥 𝐴𝐷
equal to .2𝑡

The trigonometric ratios with respect to the angle ,𝐴𝐶𝐷

𝑡𝑎𝑛2θ = 2𝑡
2−𝑥

𝑠𝑖𝑛2θ = 2𝑡
𝑥

𝑐𝑜𝑠2θ = 2−𝑥
𝑥

The Pythagorean theorem with respect to the lengths , and ,𝐴𝐶 𝐶𝐷 𝐴𝐷

𝑥2 = (2 − 𝑥)2 + (2𝑡)2

𝑥2 = 𝑥2 − 4𝑥 + 4 + 4𝑡2

4𝑥 = 4 + 4𝑡2

Using the substitution to prove the double angle formulae,𝑥 = 1 + 𝑡2

𝑡𝑎𝑛2θ = 2𝑡

2−(1+𝑡2)
= 2𝑡

1−𝑡2

𝑠𝑖𝑛2θ = 2𝑡

1+𝑡2

𝑐𝑜𝑠2θ = 2−(1+𝑡2)

1+𝑡2
= 1−𝑡2

1+𝑡2
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