
𝐸𝑙𝑖𝑚𝑖𝑛𝑎𝑡𝑒 𝛼 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 

𝑥

𝑎
cos 𝛼 −

𝑦

𝑏
sin 𝛼 = cos 2𝛼 

 and                              
𝑥

𝑎
sin 𝛼 +

𝑦

𝑏
cos 𝛼 = 2 sin 2𝛼 

 

Solution: Multiply the first equation by cos 𝛼 and second by sin 𝛼, 

then add 

cos 𝛼 × (
𝑥

𝑎
cos 𝛼 −

𝑦

𝑏
sin 𝛼) + sin 𝛼 × (

𝑥

𝑎
sin 𝛼 +

𝑦

𝑏
cos 𝛼)

= cos 𝛼 cos 2𝛼 + 2 sin 𝛼 sin 2𝛼 

⇒ (cos2 𝛼 + sin2 𝛼)
𝑥

𝑎
= cos 𝛼  (cos 2𝛼 + 4 sin2 𝛼) (𝑠𝑖𝑛𝑐𝑒 sin 2𝛼

= 2 𝑠𝑖𝑛𝛼 𝑐𝑜𝑠𝛼) 

⇒
𝑥

𝑎
= cos 𝛼 (1 + 2 sin2 𝛼) … (𝐴) (𝑠𝑖𝑛𝑐𝑒 cos 2𝛼 = 1 − 2 sin2 𝛼) 

Now, multiply the first equation by sin 𝛼 and second by cos 𝛼, then 

subtract 

sin 𝛼 × (
𝑥

𝑎
cos 𝛼 −

𝑦

𝑏
sin 𝛼) − cos 𝛼 × (

𝑥

𝑎
sin 𝛼 +

𝑦

𝑏
cos 𝛼)

= sin 𝛼 cos 2𝛼 − 2 cos 𝛼 sin 2𝛼 

⇒ −(sin2 𝛼 + cos2 𝛼)
𝑦

𝑏
= sin 𝛼 (cos 2𝛼 − 4 cos2 𝛼)  

⇒
𝑦

𝑏
= − sin 𝛼 (−2 cos2 𝛼 − 1)  

⇒
𝑦

𝑏
= sin 𝛼 (2 cos2 𝛼 + 1) … (𝐵) 

 

Now, add (A) with (B), 



𝑥

𝑎
+

𝑦

𝑏
= cos 𝛼 (1 + 2 sin2 𝛼) + sin 𝛼 (2 cos2 𝛼 + 1) 

⇒
𝑥

𝑎
+

𝑦

𝑏
= cos 𝛼 + sin 𝛼 + 2 sin 𝛼 cos 𝛼 (sin 𝛼 + cos 𝛼) 

⇒
𝑥

𝑎
+

𝑦

𝑏
= (sin 𝛼 + cos 𝛼)(1 + 2 sin 𝛼 cos 𝛼) 

⇒
𝑥

𝑎
+

𝑦

𝑏
= (sin 𝛼 + cos 𝛼)(sin2 𝛼 + cos2 𝛼 + 2 sin 𝛼 cos 𝛼) 

⇒
𝑥

𝑎
+

𝑦

𝑏
= sin3 𝛼 + 3 sin2 𝛼 cos 𝛼 + 3 sin 𝛼 cos2 𝛼 + cos3 𝛼 

⇒
𝑥

𝑎
+

𝑦

𝑏
= (sin 𝛼 + cos 𝛼)3 

sin 𝛼 + cos 𝛼 = (
𝑥

𝑎
+

𝑦

𝑏
)

1
3

… … (𝐶) 

 

Similarly, subtracting (B) from (A) we get, 

cos 𝛼 − sin 𝛼 = (
𝑥

𝑎
−

𝑦

𝑏
)

1
3

… … (𝐷) 

Now, (𝐶)2 + (𝐷)2 𝑔𝑖𝑣𝑒𝑠 

2 = (
𝑥

𝑎
+

𝑦

𝑏
)

2
3

+ (
𝑥

𝑎
−

𝑦

𝑏
)

2
3
 

which is the required equation. 

 

 


