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STEP 2015, Paper 2, Q2  Solution (2 pages; 20/5/18) 

1st part 

 

𝑥

𝑠𝑖𝑛𝛼
=

𝐴𝐵

𝑠𝑖𝑛(𝜋−3𝛼)
⇒ 𝐴𝐵 =

𝑥𝑠𝑖𝑛(𝜋−𝛼−2𝛼)

𝑠𝑖𝑛𝛼
  

=
𝑥

𝑠𝑖𝑛𝛼
(sin(𝜋 − 𝛼) cos(2𝛼) − cos(𝜋 − 𝛼) sin(2𝛼))  

=
𝑥

𝑠𝑖𝑛𝛼
(sin 𝛼 (𝑐𝑜𝑠2𝛼 − 𝑠𝑖𝑛2𝛼) + 𝑐𝑜𝑠𝛼(2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼)  

= 𝑥(1 − 2𝑠𝑖𝑛2𝛼 + 2(1 − 𝑠𝑖𝑛2𝛼))  

= 𝑥(3 − 4𝑠𝑖𝑛2𝛼)  QED 

 

2nd part 

 

𝐵𝐸 = 𝑥𝑐𝑜𝑠(2𝛼)  

𝐷𝐸 =
1

2
𝐴𝐵 − 𝐵𝐸 =

𝑥

2
(3 − 4𝑠𝑖𝑛2𝛼) − 𝑥(1 − 2𝑠𝑖𝑛2𝛼) =

𝑥

2
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3rd part 

 

rtp  (result to prove): 𝜃 =
2

3
(𝜋 − 3𝛼) =

2𝜋

3
− 2𝛼 

As 𝐷𝐸 =
𝑥

2
 , 𝐶𝐺 =

𝑥

2
 also 

And CG is parallel to AB, so that ∠𝐺𝐶𝐴 = 𝛼 

Then 𝑐𝑜𝑠(∠𝐶𝐺𝐹) =
(𝑥

2⁄ )

𝑥
=

1

2
⇒ ∠𝐶𝐺𝐹 =

𝜋

3
 

As DBCG is a quadrilateral, ∠𝐺𝐶𝐵 = 𝜋 − 2𝛼 

So 𝜃 + 𝜙 + 𝛼 = 𝜋 − 2𝛼  and  𝛼 + 𝜙 =
𝜋

3
 

⇒ 𝜃 +
𝜋

3
= 𝜋 − 2𝛼 ⇒ 𝜃 =

2𝜋

3
− 2𝛼   QED 


