
Solving Trig Equations using Standard Trig Identities 

 
 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1 
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
= 𝑡𝑎𝑛𝜃 

 
 
For each of the equations 1-10 below… 
 
a) Use the identities above to rewrite each equation with only one function type. 
b) Solve giving all solutions in the range 0 ≤ 𝜃 ≤ 360. 
 
 
1. 2𝑐𝑜𝑠𝜃 = 5𝑠𝑖𝑛𝜃 

2. 3𝑐𝑜𝑠𝜃 + 5𝑠𝑖𝑛𝜃 = 0 

3. 6𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛𝜃 − 5 = 0 

4. 4𝑐𝑜𝑠2𝜃 = 4𝑠𝑖𝑛𝜃 − 1 

5. 𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠2𝜃 

6. 3 cos(𝜃 + 70) = 7sin⁡(𝜃 + 70) 

7. 8𝑠𝑖𝑛2 (
𝜃

2
) = 11 − 10𝑐𝑜𝑠 (

𝜃

2
) 

8. 2𝑠𝑖𝑛𝜃 =
3

𝑡𝑎𝑛𝜃
 

9. 
𝑡𝑎𝑛𝜃

𝑐𝑜𝑠𝜃
= 2 

10. tan2 𝜃 = 5 +
1

𝑐𝑜𝑠𝜃
 

 

 

11. Solve simultaneously for 𝜃 and 𝑡… 

𝑠𝑖𝑛𝜃 = 2𝑡 

2𝑐𝑜𝑠𝜃 + 3𝑡 = 0 

 

12. Express 2𝑠𝑖𝑛𝜃 − cos2 𝜃 in the form (𝑠𝑖𝑛𝜃 + 𝑎)2 + 𝑏.  Hence find the max and min 

values of the expression. 

  



Solving Trig Equations using Standard Trig Identities - Answers 

 
 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1 
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
= 𝑡𝑎𝑛𝜃 

 
 
For each of the equations 1-10 below… 
 
c) Use the identities above to rewrite each equation with only one function type. 
d) Solve giving all solutions in the range 0 ≤ 𝜃 ≤ 360. 
 
 
1. 2𝑐𝑜𝑠𝜃 = 5𝑠𝑖𝑛𝜃    21.8,   201.8 

2. 3𝑐𝑜𝑠𝜃 + 5𝑠𝑖𝑛𝜃 = 0   149.0,   329.0 

3. 6𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛𝜃 − 5 = 0   19.5,   160.5,   210,   330 

4. 4𝑐𝑜𝑠2𝜃 = 4𝑠𝑖𝑛𝜃 − 1   46.4,   133.6 

5. 𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠2𝜃    22.5,   112.5,   202.5,   292.5 

6. 3 cos(𝜃 + 70) = 7sin⁡(𝜃 + 70)  133.2,   313.2 

7. 8𝑠𝑖𝑛2 (
𝜃

2
) = 11 − 10𝑐𝑜𝑠 (

𝜃

2
)  82.8,   120 

8. 2𝑠𝑖𝑛𝜃 =
3

𝑡𝑎𝑛𝜃
    60,   300 

9. 
𝑡𝑎𝑛𝜃

𝑐𝑜𝑠𝜃
= 2     51.3,   128.7 

10. tan2 𝜃 = 5 +
1

𝑐𝑜𝑠𝜃
    70.5,   120,   240,   289.5 

 

 

 

11. Solve simultaneously for 𝜃 and 𝑡… 

𝑠𝑖𝑛𝜃 = 2𝑡 

2𝑐𝑜𝑠𝜃 + 3𝑡 = 0 

     (𝑡 =
2

5
, 𝜃 = 127°⁡⁡⁡𝑎𝑛𝑑⁡⁡⁡𝑡 = −

2

5
, 𝜃 = 307°) 

12. Express 2𝑠𝑖𝑛𝜃 − cos2 𝜃 in the form (𝑠𝑖𝑛𝜃 + 𝑎)2 + 𝑏.  Hence find the max and min 

values of the expression.    a=1, b=-2,  and range is −2 ≤ 2𝑠𝑖𝑛𝜃 − cos2 𝜃 ≤ −1 


