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The following diagram shows a quadrilateral ABCD. 

 

AB = 7cm , AD = 5cm , ∠𝐷𝐴𝐵 = 120° , ∠𝐷𝐵𝐶 = 45° , ∠𝐵𝐶𝐷 = 60° 

BD = √𝑎 

CD = √𝑏 

Where 𝑎, 𝑏 ∈ ℚ 

Find 𝒂 and 𝒃 

 

 

Use the cosine rule: 

𝐵𝐷2 = 72 + 52 − 2 × 7 × 5 × 𝑐𝑜𝑠120° 

𝐵𝐷2 = 49 + 25 − 70 × (−
1

2
) 

𝐵𝐷2 = 49 + 25 + 35 

𝐵𝐷 = √130 

 

𝒂 = 𝟏𝟑𝟎 
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Use the sine rule: 

𝐶𝐷

𝑠𝑖𝑛45°
=

√130

𝑠𝑖𝑛60°
 

𝐶𝐷 =
√130 × 𝑠𝑖𝑛45°

𝑠𝑖𝑛60°
 

𝐶𝐷 =
√130 ×

√2
2

√3
2

 

𝐶𝐷 =
√130 × √2

√3
 

𝐶𝐷 = √
130 × 2

3
 

𝐶𝐷 = √
260

3
 

 

𝒃 =
𝟐𝟔𝟎

𝟑
 

 


