
Trig Identities 
N5 Maths Exam Questions  

𝑠𝑠𝑠𝑠𝑛𝑛2𝑥𝑥 + 𝑐𝑐𝑐𝑐𝑠𝑠2𝑥𝑥 = 1  𝑡𝑡𝑡𝑡𝑛𝑛𝑥𝑥 =
𝑠𝑠𝑠𝑠𝑛𝑛𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

Source: 2019 P2 Q17 N5 Maths 
(1) 

Answer: 1 + 2𝑠𝑠𝑠𝑠𝑛𝑛𝑥𝑥𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 

Source: 2018 P1 Q18 N5 Maths 
(2) 

Answer:  𝑠𝑠𝑠𝑠𝑛𝑛2𝑥𝑥 

Source: 2016 P1 Q11 N5 Maths 
(3) 

Answer:  𝑠𝑠𝑠𝑠𝑛𝑛2𝑥𝑥 

Source: Practice Paper A P2 Q9b N5 Maths 
(4) 

Answer: 
𝑃𝑃𝑃𝑃𝑐𝑐𝑣𝑣𝑣𝑣 𝑢𝑢𝑠𝑠𝑠𝑠𝑛𝑛𝑖𝑖 𝑡𝑡𝑡𝑡𝑛𝑛𝑥𝑥 =

𝑠𝑠𝑠𝑠𝑛𝑛𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

 𝑐𝑐𝑛𝑛 𝑡𝑡ℎ𝑣𝑣 𝐿𝐿𝐿𝐿𝐿𝐿 𝑡𝑡𝑛𝑛𝑎𝑎 𝑐𝑐𝑡𝑡𝑛𝑛𝑐𝑐𝑣𝑣𝑐𝑐𝑐𝑐𝑠𝑠𝑛𝑛𝑖𝑖 𝑎𝑎𝑐𝑐𝑑𝑑𝑛𝑛 𝑡𝑡𝑐𝑐 𝑚𝑚𝑡𝑡𝑚𝑚𝑣𝑣 𝑡𝑡ℎ𝑣𝑣 𝑠𝑠𝑡𝑡𝑚𝑚𝑣𝑣 𝑡𝑡𝑠𝑠 𝑡𝑡ℎ𝑣𝑣 𝑅𝑅𝐿𝐿𝐿𝐿  



Trig Identities Worksheet 

1. Show that  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

2. Show that 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥

= 𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 

3. Show that 𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

= 1
𝑐𝑐𝑐𝑐𝑠𝑠 𝑥𝑥

4. Show that 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥

= 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 

5. Show that 1 − 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

= 𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 

6. Show that 1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

= 1 

7. Show that      (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)2 = 1 + 2𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

8. Show that      (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 = 1 

9. Show that      𝑡𝑡𝑠𝑠𝑡𝑡3𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

10. Show that       𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑡𝑡𝑡𝑡4𝑡𝑡 = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡  

Solutions Included

www.national5maths.co.uk 



Worked Solutions 

1. 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

LHS: Substitute  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

: 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

× 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

Cancel the 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 diagonally:   = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

2.  𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥

= 𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 

LHS: Substitute 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

:  𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠

   = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥
1

 ÷  sin𝑥𝑥
cos𝑥𝑥

 

Cancel the 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 diagonally: = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥
1

 ×  𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥

 

     = 𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 

3.    𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

= 1
𝑐𝑐𝑐𝑐𝑠𝑠 𝑥𝑥

LHS Substitute 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

:  
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥

  =  sin 𝑥𝑥
cos𝑥𝑥

 ÷  𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥
1

 

Cancel the 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 diagonally:  =  sin𝑥𝑥
cos𝑥𝑥

 ×  1
𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥

 = 1
𝑐𝑐𝑐𝑐𝑠𝑠 𝑥𝑥



4.     𝑠𝑠𝑠𝑠𝑠𝑠
2𝑥𝑥

𝑡𝑡𝑡𝑡𝑠𝑠 𝑥𝑥
= 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 

LHS Substitute 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

:  𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠

   =  𝑠𝑠𝑠𝑠𝑠𝑠
2𝑥𝑥
1

 ÷  sin𝑥𝑥
cos𝑥𝑥

 

   =  𝑠𝑠𝑠𝑠𝑠𝑠
2𝑥𝑥
1

 ×  cos𝑥𝑥
sin 𝑥𝑥

 

Cancel the 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 diagonally:    =  𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

5. 1 − 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

= 𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 

    𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 = 1 

Re-arrange:         𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 = 1 − 𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 --- (1) 

Substitute (1)  into the top line, LHS: 1 − 𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

    =   𝑠𝑠𝑠𝑠𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

 

Since  𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥

:  = 𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴



6.     1 − 𝑆𝑆𝑠𝑠𝑠𝑠2𝐴𝐴
𝐶𝐶𝑐𝑐𝑠𝑠2𝐴𝐴

= 1 

    𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 = 1 

Re-arrange:         𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 = 1 − 𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 --- (1) 

Substitute (1) into the top line, LHS: 1 − 𝑆𝑆𝑠𝑠𝑠𝑠2𝐴𝐴
𝐶𝐶𝑐𝑐𝑠𝑠2𝐴𝐴

     =  𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴
𝑐𝑐𝑐𝑐𝑠𝑠2𝐴𝐴

 

     = 1 

7. (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)2 = 1 + 2𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

LHS:                (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)2 

     =  (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) 

     =  𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡  

 =  𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 + 2𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

     = 1 + 2𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 (since  𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 = 1) 

8. (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 = 1

LHS:    (𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡)(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

Multiply out brackets:      = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡) + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

 = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

Simplify:      = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 − 𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 2𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

Simplify again:         = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 

 = 1        (since  𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 = 1) 



9. 𝑡𝑡𝑠𝑠𝑡𝑡3𝑡𝑡 + 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

LHS, factorise:             𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡(𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡) 

Substitute: 𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 = 1              = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡(1)  

   = 𝑡𝑡𝑠𝑠𝑡𝑡𝑡𝑡 

10. 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑡𝑡𝑡𝑡4𝑡𝑡 = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 

LHS, factorise:             𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡(𝑡𝑡𝑠𝑠𝑡𝑡2𝑡𝑡 + 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡) 

Substitute: 𝑡𝑡𝑠𝑠𝑡𝑡2𝐴𝐴 +  𝑡𝑡𝑡𝑡𝑡𝑡2𝐴𝐴 = 1              = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡(1) 

   = 𝑡𝑡𝑡𝑡𝑡𝑡2𝑡𝑡 


	Trig Identities
	Trig-Identities-2-SOLNS

