
 

 

Answer on Question #44432 – Math – Trigonometry 

𝑡𝑎𝑛(𝜃) =
𝑠𝑖𝑛(𝛼)−𝑐𝑜𝑠(𝛼)

sin(𝛼)+𝑐𝑜𝑠(𝛼)
  Then 𝑠𝑖𝑛(𝛼) + 𝑐𝑜𝑠(𝛼) =? 

Solution 

𝑡𝑎𝑛(𝜃) =
𝑡𝑎𝑛(𝛼) − 1

tan(𝛼) + 1
= 1 −

2

𝑡𝑎𝑛(𝛼) + 1
, 

Rewrite 

2

𝑡𝑎𝑛(𝛼)+1
= 1 − 𝑡𝑎𝑛(𝜃), 

𝑡𝑎𝑛(𝛼) + 1 =
2

1 − 𝑡𝑎𝑛(𝜃)
 

𝑡𝑎𝑛(𝛼) =
2

1 − 𝑡𝑎𝑛(𝜃)
− 1 

𝑡𝑎𝑛(𝛼) =
2 − 1 + 𝑡𝑎𝑛(𝜃)

1 − 𝑡𝑎𝑛(𝜃)
 

𝑡𝑎𝑛(𝛼) =
1 + 𝑡𝑎𝑛(𝜃)

1 − 𝑡𝑎𝑛(𝜃)
 

𝑡𝑎𝑛2(𝛼) = (
1 + 𝑡𝑎𝑛(𝜃)

1 − 𝑡𝑎𝑛(𝜃)
)

2

 

𝑡𝑎𝑛2(𝛼) + 1 = (
1+𝑡𝑎𝑛(𝜃)

1−𝑡𝑎𝑛(𝜃)
)
2
+ 1 =

(1+𝑡𝑎𝑛(𝜃))
2
+(1−𝑡𝑎𝑛(𝜃))

2

(1−𝑡𝑎𝑛(𝜃))
2 =

2(1+𝑡𝑎𝑛2(𝜃))

(1−𝑡𝑎𝑛(𝜃))
2                                                     (1) 

It is known that  𝑡𝑎𝑛2(𝛼) + 1 =
1

𝑐𝑜𝑠2(𝛼)
, hence 

𝑐𝑜𝑠2(𝛼) =
1

𝑡𝑎𝑛2(𝛼)+1
, substitute  expression (1) and obtain 

𝑐𝑜𝑠2(𝛼) =
(1−𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
, 

It is known 

𝑠𝑖𝑛2(𝛼) = 1 − 𝑐𝑜𝑠2(𝛼) = 1 −
(1 − 𝑡𝑎𝑛(𝜃))

2

2(1 + 𝑡𝑎𝑛2(𝜃))
=
2(1 + 𝑡𝑎𝑛2(𝜃)) − (1 − 𝑡𝑎𝑛(𝜃))

2

2(1 + 𝑡𝑎𝑛2(𝜃))
 

𝑠𝑖𝑛2(𝛼) =
1 + 𝑡𝑎𝑛2(𝜃) + 2𝑡𝑎𝑛(𝜃)

2(1 + 𝑡𝑎𝑛2(𝜃))
=

(1 + 𝑡𝑎𝑛(𝜃))
2

2(1 + 𝑡𝑎𝑛2(𝜃))
 

If  𝑠𝑖𝑛(𝛼) > 0, 𝑐𝑜𝑠(𝛼) > 0, then 



 

 

 𝑠𝑖𝑛(𝛼) + 𝑐𝑜𝑠(𝛼) = √
(1+𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
+√

(1−𝑡𝑎𝑛(𝜃))
2

2(1+𝑡𝑎𝑛2(𝜃))
=

|1+𝑡𝑎𝑛(𝜃)|+|1−𝑡𝑎𝑛(𝜃)|

√2(1+𝑡𝑎𝑛2(𝜃))

 

If  𝑠𝑖𝑛(𝛼) > 0, 𝑐𝑜𝑠(𝛼) < 0, then 

 𝑠𝑖𝑛(𝛼) + 𝑐𝑜𝑠(𝛼) = √
(1+𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
−√

(1−𝑡𝑎𝑛(𝜃))
2

2(1+𝑡𝑎𝑛2(𝜃))
=

|1+𝑡𝑎𝑛(𝜃)|−|1−𝑡𝑎𝑛(𝜃)|

√2(1+𝑡𝑎𝑛2(𝜃))

 

If  𝑠𝑖𝑛(𝛼) < 0, 𝑐𝑜𝑠(𝛼) > 0, then 

 𝑠𝑖𝑛(𝛼) + 𝑐𝑜𝑠(𝛼) = −√
(1+𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
+√

(1−𝑡𝑎𝑛(𝜃))
2

2(1+𝑡𝑎𝑛2(𝜃))
=

−|1+𝑡𝑎𝑛(𝜃)|+|1−𝑡𝑎𝑛(𝜃)|

√2(1+𝑡𝑎𝑛2(𝜃))

 

If  𝑠𝑖𝑛(𝛼) < 0, 𝑐𝑜𝑠(𝛼) < 0, then 

 𝑠𝑖𝑛(𝛼) + 𝑐𝑜𝑠(𝛼) = −√
(1+𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
−√ (1−𝑡𝑎𝑛(𝜃))

2

2(1+𝑡𝑎𝑛2(𝜃))
=

−|1+𝑡𝑎𝑛(𝜃)|−|1−𝑡𝑎𝑛(𝜃)|

√2(1+𝑡𝑎𝑛2(𝜃))
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