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Know and use exact values of sin and cos for ૙, 𝝅૟ , 𝝅૝ , 𝝅૜ , 𝝅૛ , 𝝅 and multiples thereof, and exact values of 

tan for ૙, 𝝅૟ , 𝝅૝ , 𝝅૛ , 𝝅 and multiples thereof- Answers 

AQA, Edexcel, OCR 

 

1) Evaluate the following expression. ࢙࢕ࢉ૝૞°࢙࢕ࢉ૜૙° +  °૜૙࢔࢏࢙°૝૞࢔࢏࢙
We can evaluate this by using the following values of sine and cosine. 

[1 mark] ݏ𝑖݊͵Ͳ° = ͳʹ
°Ͳ͵ݏ݋ܿ  = √͵ʹ

°𝑖݊Ͷͷݏ  = ͳ√ʹ ܿݏ݋Ͷͷ° = ͳ√ʹ 

Now, ܿݏ݋Ͷͷ°ܿݏ݋͵Ͳ° + 𝑖݊͵Ͳ°=ቀݏ°𝑖݊Ͷͷݏ ଵ√ଶቁ ቀ√ଷଶ ቁ + ቀ ଵ√ଶቁ ቀଵଶቁ = ቀ ଵ√ଶቁ [√ଷଶ + ଵଶ] 

[1 mark] ܿݏ݋Ͷͷ°ܿݏ݋͵Ͳ° + 𝑖݊͵Ͳ°=ቀݏ°𝑖݊Ͷͷݏ ଵ√ଶቁ [√ଷ+ଵଶ ] = √ଷ+ଵଶ√ଶ  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) If ࢙࢕ࢉ 𝝅૟ ࢔࢏࢙ 𝝅૜ ࢚𝒂࢔ 𝝅૟ = ૚૝࢞  , then what is the value of x? 

We can find the value of x by using the following values of sine, cosine and tangent. 

[1 mark] ݏ𝑖݊ 𝜋͵ = √͵ʹ
 

ݏ݋ܿ 𝜋͸ = √͵ʹ
 

݊ܽݐ 𝜋͸ = ͳ√͵ 

Now, ܿݏ݋ 𝜋͸ 𝑖݊ݏ 𝜋͵ ݊ܽݐ 𝜋͸ = ቆ√͵ʹቇ ቆ√͵ʹቇ ( ͳ√͵) = ͳͶݔ 

[1 mark] √Ͷ͵ = ͳͶݔ 

Multiplying both sides by 4 

 √͵ = ଵ𝑥 ݔ = ͳ√͵ 

 

 

   

3) If ࢙࢔࢏૛ 𝝅૟ + ૚ = ࢞ + ૛࢙࢕ࢉ 𝝅૜  , then what is the value of x? 

We can find the value of x by using the following values of sine and cosine. 

[1 mark] ݏ𝑖݊ 𝜋͸ = ͳʹ
 

ݏ݋ܿ 𝜋͵ = ͳʹ
𝑖݊ଶݏ  𝜋͸ + ͳ = ݔ + ଶݏ݋ܿ 𝜋͵

 

 (ͳʹ)ଶ + ͳ = ݔ + (ͳʹ)ଶ
 

 
ଵସ + ͳ = ݔ + ଵସ 

Subtracting  ଵ ସ from both sides, we get 

[1 mark] ݔ = ͳ 

 

  

 

 



4) If ࢻ + ࢼ + ࢽ = ૚ૡ૙°  , then what is the value of  ࢙࢔࢏ ቀࢻ૛ +  ? ૛ቁࢼ

We can find the value of x by using the following relation.  ߙ + ߚ = ͳͺͲ° −  ߛ

[1 mark] 

 Sin ቀఈଶ + ఉଶቁ = sin ቀఈ+ఉଶ ቁ = sin ቀଵ଼଴°−ఊଶ ቁ = sin ቀଵ଼଴°ଶ − ఊଶቁ 

 𝑖. ݁. sin ቀͻͲ° − ఊଶቁ = sin (ͻͲ° + ቀ− ఊଶቁ) = − sin ቀ− ఊଶቁ 

Since sinሺ−𝜃ሻ =   𝑖݊𝜃ݏ−

[1 mark] 

Therefore − sin ቀ− ቁߛʹ = − ቀ−ݏ𝑖݊ ቁߛʹ = 𝑖݊ݏ ߛʹ
 

 

   
5) What is the solution of ࢚𝒂࢔𝜽 + √૜ = ૙ ࢔࢏ [૙. 𝝅૛] ? 

[1 mark] 

We simplify the given equation. 

𝜃݊ܽݐ  + √͵ = Ͳ  
 Adding −√͵ on both sides we get 

𝜃݊ܽݐ  + Ͳ = −√͵ 

𝜃݊ܽݐ  = −√͵ < 0 

We know that  

[1 mark] 

From 0 to 
𝜋ଶ 𝜃݊ܽݐ  > Ͳ  

Hence, 

 In [Ͳ, 𝜋ଶ] there is no solution of ݊ܽݐ𝜃 + √͵ = Ͳ  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6) What is the smallest positive angle for which ૛࢙࢔࢏૛𝜽 + √૜࢙࢕ࢉ𝜽 + ૚ = ૙? 

[1 mark] 

We can find the smallest positive angle 𝜃 by solving the given equation and using the 

trigonometric identity 

i.e. ݏ𝑖݊ଶ𝜃 + ଶ𝜃ݏ݋ܿ = ͳ 

Now, 

𝑖݊ଶ𝜃ݏʹ  + 𝜃ݏ݋ܿ͵√ + ͳ = Ͳ 

 2(ͳ − 𝜃ݏ݋ܿ͵√+(ଶ𝜃ݏ݋ܿ + ͳ = Ͳ 

 ʹ − ଶθݏ݋ܿʹ + √͵cosθ + ͳ = Ͳ 

 ͵ = ଶθݏ݋ܿʹ − √͵cosθ or  ʹܿݏ݋ଶθ − √͵cosθ − ͵ = Ͳ 

[1 mark] 

This is quadratic equation in ܿݏ݋𝜃 

Using quadratic formula i.e.  

ݔ  = −௕±√௕2−ସ௔௖ଶ௔   we get 

𝜃ݏ݋ܿ  = −(−√ଷ)±√(−√ଷ)2−ସሺଶሻሺ−ଷሻଶሺଶሻ  

𝜃ݏ݋ܿ  = √ଷ±√ଷ+ଶସସ = √ଷ±√ଷሺଵ+଼ሻସ = √ଷ±√ଷሺଽሻସ = √ଷ±ଷ√ଷସ  

[1 mark] 

Now  

𝜃ݏ݋ܿ  = √ଷ+ଷ√ଷସ                                          or           ܿݏ݋𝜃 = √ଷ−ଷ√ଷସ 𝜃ݏ݋ܿ   = ସ√ଷସ = ͳ.͹͵ ሺݏݏ݋݌݉ܫ𝑖ܾ݈݁ሻ       or           ܿݏ݋𝜃 = √ଷ−ଷ√ଷସ = −ଶ√ଷସ = − √ଷଶ 𝜃ݏ݋ܿ  = − √ଷଶ  <0 is in 2nd quadrant with 𝜃 = 𝜋 − 𝜋଺ = ଺𝜋଺ − 𝜋଺ = ହ𝜋଺  

[1 mark] 

 𝑅݁ݑݍ𝑖݀݁ݎ 𝐴݊𝑔݈݁ = ହ𝜋ଶ  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7) What is the general solution of the trigonometric equation ࢚𝒂࢔𝜽 =  ? ࢻ࢚࢕ࢉ

[1 mark] 

We know that  

𝜃݊ܽݐ  = ௦𝑖௡𝜃௖௢௦𝜃 ߙݐ݋ܿ &    = ௖௢௦ఈ௦𝑖௡ఈ 

 Now, 

  ௦𝑖௡𝜃௖௢௦𝜃  = ௖௢௦ఈ௦𝑖௡ఈ  

ߙ𝑖݊ݏ𝑖݊𝜃ݏ  =  ߙݏ݋𝜃ܿݏ݋ܿ

ߙݏ݋𝜃ܿݏ݋ܿ  ݎ݋  − ߙ𝑖݊ݏ𝑖݊𝜃ݏ   = Ͳ 

[1 mark] 

 Using Fundamental law of trigonometry 

 cosሺ𝜃 + ሻߙ = ߙݏ݋𝜃ܿݏ݋ܿ −  ߙ𝑖݊ݏ𝑖݊𝜃ݏ 

 cosሺ𝜃 + ሻߙ = Ͳ 

[1 mark] 

The general solution of this equation is 

 𝜃 + ߙ = ݊𝜋 + 𝜋ଶ  
Or simply  

 𝜃 = ݊𝜋 + 𝜋ଶ − α 

 

   
8) What is the number of solutions of ࢚𝒂࢔૜𝜽 = ૙ in the interval [𝝅, ૜𝝅૛ ] ? 

Here, 

We can write ݊ܽݐଷ𝜃 as ሺ݊ܽݐ𝜃ሻଷ 

[1 mark] 

Since ݊ܽݐଷ𝜃 = Ͳ 

Therefore 

 ሺ݊ܽݐ𝜃ሻଷ = Ͳ 

[1 mark] 

This implies ݊ܽݐ𝜃 = Ͳ  ݊ܽݐ𝜃 is equal to zero when 𝜃 = Ͳ, 𝜋, ʹ𝜋, ͵𝜋, . . . . . 
Since only 𝜋 lies in the interval [𝜋, ଷ𝜋ଶ ] 

Hence ݊ܽݐଷ𝜃 = Ͳ has only one solution in this interval. 

 

  

 

 

 

 

 



9) Find the value of ࢙࢔࢏૞૙° − °ૠ૙࢔࢏࢙ +  ?°૚૙࢔࢏࢙

[1 mark] 

We can find the value of this expression by using the following formula ݏ𝑖݊ሺߙ ± ሻߚ = ሻߚሺݏ݋ሻܿߙ𝑖݊ሺݏ ±  ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿ

[1 mark] 

°𝑖݊ͷͲݏ  ݁ݎ݁ܪ  = °𝑖݊ሺ͸Ͳݏ − ͳͲ°ሻ 

 = °𝑖݊͸Ͳ°cosͳͲݏ − cos͸Ͳ°sinͳͲ° = √ଷଶ cosͳͲ° − ଵଶ sinͳͲ°. . . . . . .  . (a) 

°𝑖݊͹Ͳݏ  = °𝑖݊ሺ͸Ͳݏ + ͳͲ°ሻ  
 = °𝑖݊͸Ͳ°cosͳͲݏ + cos͸Ͳ°sinͳͲ° = √ଷଶ cosͳͲ° + ଵଶ sinͳͲ° . . . . . . . . (b) 

[1 mark] 

Now, 

°𝑖݊ͷͲݏ  − °𝑖݊͹Ͳݏ + °𝑖݊ͳͲݏ = ሺܽሻ − ሺܾሻ +  °𝑖݊ͳͲݏ

 = √ଷଶ cosͳͲ° − ଵଶ sinͳͲ° − √ଷଶ cosͳͲ° − ଵଶ sinͳͲ° + °𝑖݊ͳͲݏ = − ቀଵଶ + ଵଶቁ °𝑖݊ͳͲݏ + =  °𝑖݊ͳͲݏ °𝑖݊ͳͲݏ− + °𝑖݊ͳͲݏ = Ͳ     Answer.  

 

   
10) If ࢙࢔࢏ሺࢻ − ሻࢼ = − ૚૛  and ࢙࢕ࢉሺࢻ + ሻࢼ = ૚૛  then find the values of ࢼ & ࢻ ? 

[1 mark] 

We can find the value of this expression by using the fact that cosine has positive value in 

4th  quadrant while sine has negative value. 

[1 mark] 

Therefore, 

ߙ  − ߚ = − 𝜋଺  

And 

ߙ  + ߚ = 𝜋ଷ 

 Adding both equations we get, 

ߙʹ  + ߚ − ߚ = − 𝜋଺ + 𝜋ଷ 

ߙʹ  = − 𝜋଺ + ଶ𝜋଺ = 𝜋଺ 

ߙ  = 𝜋ଵଶ 

[1 mark] 

And therefore ߚ = 𝜋ଷ − 𝜋ଵଶ = ସ𝜋ଵଶ − 𝜋ଵଶ = ଷ𝜋ଵଶ  

 

 

   



11) If ࢼ࢚࢕ࢉࢻ࢚࢕ࢉ = ૛ ࢚ࢎ࢝ ࢔ࢋࢎ𝒂࢚ ࢋࢎ࢚ ࢙࢏ ࢜𝒂𝒍࢛࢙࢕ࢉ ࢌ࢕ ࢋሺࢼ+ࢻሻ࢙࢕ࢉሺࢼ−ࢻሻ ? 

[1 mark] 

 Here ܿߙݐ݋ = ߙ𝑖݊ݏߙݏ݋ܿ ߚݐ݋ܿ ݀݊ܽ  = ߚ𝑖݊ݏߚݏ݋ܿ  

[1 mark] 

Now, 

ߚݐ݋ܿ ߙݐ݋ܿ  = ʹ 

 
௖௢௦ఈ ௖௢௦ఉ௦𝑖௡ఈ ௦𝑖௡ఉ = ʹ 

i.e. 

ߚݏ݋ܿ ߙݏ݋ܿ  =   ߚ𝑖݊ݏ ߙ𝑖݊ݏʹ

[1 mark] 

Now 

 
௖௢௦ሺఈ+ఉሻ௖௢௦ሺఈ−ఉሻ = ௖௢௦ఈ ௖௢௦ఉ−௦𝑖௡ఈ ௦𝑖௡ఉ௖௢௦ఈ ௖௢௦ఉ+௦𝑖௡ఈ ௦𝑖௡ఉ 

[1 mark] 

Using (1), 

 
௖௢௦ሺఈ+ఉሻ௖௢௦ሺఈ−ఉሻ = ଶ ௦𝑖௡ఈ ௦𝑖௡ఉ− ௦𝑖௡ఈ ௦𝑖௡ఉଶ ௦𝑖௡ఈ ௦𝑖௡ఉ+ ௦𝑖௡ఈ ௦𝑖௡ఉ = ௦𝑖௡ఈ ௦𝑖௡ఉଷ௦𝑖௡ఈ ௦𝑖௡ఉ = ଵଷ      

 

 

 

 

 

 

 

 

 

 

(1) 

   
12) If ࢙࢕ࢉ𝜽 + 𝜽ࢉࢋ࢙ = ૛ then what is the value of ࢙࢕ࢉ૛𝜽 +  ? ૛𝜽ࢉࢋ࢙

We can find the value of this expression by taking square of given equation. i.e. 

 ሺܿݏ݋𝜃 + 𝜃ሻଶܿ݁ݏ = ʹଶ 

We know that ሺܽ + ܾሻଶ = ܽଶ + ܾଶ + ʹܾܽ 

[1 mark] 

Therefore 

ଶ𝜃ݏ݋ܿ  + ଶ𝜃ܿ݁ݏ + 𝜃ܿ݁ݏ𝜃ݏ݋ܿʹ = Ͷ  

ଶ𝜃ݏ݋ܿ  + ଶ𝜃ܿ݁ݏ + 𝜃ݏ݋ܿʹ ቀ ଵ௖௢௦𝜃ቁ = Ͷ  
ଶ𝜃ݏ݋ܿ  + ଶ𝜃ܿ݁ݏ + ʹሺͳሻ = Ͷ   
[1 mark] 

This implies ܿݏ݋ଶ𝜃 + ଶ𝜃ܿ݁ݏ = Ͷ − ʹ = ʹ     

 

  

 

 

 

 

 

 

 

 



13) If ࢻ + ࢼ = ૢ૙°and ࢻ − ࢼ = ૜૙° then what will be the value of ࢙࢔࢏૜ࢻ ? 

[1 mark] 

Solving the given equations, we get value of  ߙ then further we find the value of ݏ𝑖݊͵ߙ  

 Adding both sides of given equations, we get 

ߙʹ  + ߚ − ߚ = ͻͲ° + ͵Ͳ° 
ߙʹ  = ͳʹͲ° ߙ = ଵଶ଴°ଶ = ͸Ͳ°  

Now, 

ߙ͵𝑖݊ݏ  = 𝑖݊͵ሺ͸Ͳ°ሻݏ = °𝑖݊ͳͺͲݏ = Ͳ     

 

   

14) 
If √૚+࢙ࢻ࢔࢏૚−࢙ࢻ࢔࢏ = ૝  then what is the value of   

 ?  ૛ࢻ࢙࢕ࢉ −  ૛ࢻ࢔࢏૛࢙ࢻ࢙࢕ࢉ +  ૛ࢻ࢔࢏࢙

[1 mark] 

We use following identities to find the value of required expression. ݏ𝑖݊ʹ𝜃 = 𝑖݊ଶ𝜃ݏ 𝜃 andݏ݋𝑖݊𝜃ܿݏʹ + ଶ𝜃ݏ݋ܿ = ͳ  

[1 mark] 

Now by putting 𝜃 = ఈଶ in above equations   

 √ଵ+௦𝑖௡ఈଵ−௦𝑖௡ఈ = Ͷ becomes √௦𝑖௡2𝛼2 + ௖௢௦2𝛼2 + ଶ௦𝑖௡𝛼2௖௢௦𝛼2௦𝑖௡2𝛼2 + ௖௢௦2𝛼2 − ଶ௦𝑖௡𝛼2௖௢௦𝛼2 = Ͷ   

[1 mark] 

Here, 

𝑖݊ଶݏ  ఈଶ  + ଶݏ݋ܿ  ఈଶ  ± 𝑖݊ݏʹ ఈଶ ݏ݋ܿ ఈଶ = ቀݏ𝑖݊ ఈଶቁଶ + ቀܿݏ݋ ఈଶቁଶ ± ʹ ቀݏ𝑖݊ ఈଶቁ ቀܿݏ݋ ఈଶቁ  
= ቀsin ఈଶ ± ݏ݋ܿ ఈଶቁଶ

 

[1 mark] 

Now 

 √௦𝑖௡2𝛼2 + ௖௢௦2𝛼2 + ଶ௦𝑖௡𝛼2௖௢௦𝛼2௦𝑖௡2𝛼2 + ௖௢௦2𝛼2 − ଶ௦𝑖௡𝛼2௖௢௦𝛼2 = √ቀsin𝛼2 + ௖௢௦𝛼2ቁ2
ቀsin𝛼2 − ௖௢௦𝛼2ቁ2 = √(sin𝛼2 + ௖௢௦𝛼2sin𝛼2− ௖௢௦𝛼2 )ଶ = Ͷ 

 sin𝛼2 + ௖௢௦𝛼2sin𝛼2− ௖௢௦𝛼2 = Ͷ  

 

  

 

 

 

 

 

 



15) Find the value of ࢙࢕ࢉ 𝝅૚૛ ? 

We know that 

 𝜋 ݀ܽݎ. = ͳͺͲ° 
[1 mark] 

Therefore 

 
𝜋ଵଶ = ଵ଼଴°ଵଶ = ͳͷ° 

Now 

ݏ݋ܿ  𝜋ଵଶ = °ͳͷݏ݋ܿ = °ሺͶͷݏ݋ܿ − ͵Ͳ°ሻ 

Using Fundamental law of Trigonometry 

[1 mark] 

ݏ݋ܿ   𝜋ଵଶ = °Ͳ͵ݏ݋ܿ°Ͷͷݏ݋ܿ +  °𝑖݊͵Ͳݏ°𝑖݊Ͷͷݏ
ݏ݋ܿ  𝜋ଵଶ = ቀ ଵ√ଶቁ ቀ√ଷଶ ቁ + ቀ ଵ√ଶቁ ቀଵଶቁ = ቀ ଵ√ଶቁ [√ଷଶ + ଵଶ] = ቀ ଵ√ଶቁ [√ଷ+ଵଶ ] = √ଷ+ଵଶ√ଶ      

 

   
16) Simplify the expression ࢙࢔࢏ሺࢻ − ሻࢼ + ૛ࢼ࢔࢏࢙ࢻ࢙࢕ࢉ ? 

[1 mark] 

We can simplify this expression by using the following formula ݏ𝑖݊ሺߙ − ሻߚ = ሻߚሺݏ݋ሻܿߙ𝑖݊ሺݏ −  ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿ

 𝑁ݓ݋ 

ߙ𝑖݊ሺݏ  − ሻߚ + ߚ𝑖݊ݏߙݏ݋ܿʹ = ሻߚሺݏ݋ሻܿߙ𝑖݊ሺݏ − ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿ +  ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿʹ

[1 mark] 

 Which is equal to 

ߙ𝑖݊ሺݏ   − ሻߚ + ߚ𝑖݊ݏߙݏ݋ܿʹ = ሻߚሺݏ݋ሻܿߙ𝑖݊ሺݏ +  ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿ

 Also we know that ݏ𝑖݊ሺߙ + ሻߚ = ሻߚሺݏ݋ሻܿߙ𝑖݊ሺݏ +  ሻߚ𝑖݊ሺݏሻߙሺݏ݋ܿ

Therefore, 

ߙ𝑖݊ሺݏ   − ሻߚ + ߚ𝑖݊ݏߙݏ݋ܿʹ = ߙ𝑖݊ሺݏ +        ሻߚ

 

   

17) What is the reference angle of ࢙࢕ࢉ𝜽 = − ૚૛ ? 

[1 mark] 

Here ܿݏ݋𝜃 = − ଵଶ is negative. 

And ܿݏ݋𝜃 is negative in 2nd  and 3rd quadrant with standard angles of ͳʹͲ°and ʹͶͲ°  

[1 mark] 

And the corresponding reference angle is given by ͳͺͲ°−ͳʹͲ° = ʹͶͲ° − ͳͺͲ° = ͸Ͳ°     Answer  
 

 

   



18)  What is the solution of √૜ࢉ࢙ࢉ𝜽 + ૛ = ૙  ࢔࢏ [૙, ૛𝝅] ? 

𝜃ܿݏܿ͵√  + ʹ = Ͳ 

 Subtracting 2 from both sides 

𝜃ܿݏܿ͵√  + ʹ − ʹ = Ͳ − ʹ 

𝜃ܿݏܿ͵√  = −ʹ 

𝜃ܿݏܿ  = − ଶ√ଷ 

[1 mark] 

This means 

𝑖݊𝜃ݏ  = − √ଷଶ  

And ݏ𝑖݊𝜃 is negative in 3rd and 4th quadrant and equals to − √ଷଶ   with reference angle 
𝜋ଷ 

[1 mark] 

Now 𝜃 = 𝜋 −  𝜋ଷ  , ʹ𝜋 −  𝜋ଷ     𝜃 = ଷ𝜋ଷ −  𝜋ଷ  , ଺𝜋ଷ − 𝜋ଷ    𝜃 = ଶ𝜋ଷ  , ହ𝜋ଷ      

 

   
19) What is the solution of ࢙࢔࢏𝜽 = − ૚૛ ,૙] ࢔࢏   ૛𝝅] ? 

[1 mark] 

 We know that ݏ𝑖݊𝜃 is negative in 3rd and 4th quadrant and equals to 
ଵଶ  with reference angle 𝜋଺ 

[1 mark] 

Now 𝜃 = 𝜋 −  𝜋଺  , ʹ𝜋 −  𝜋଺     𝜃 = ଺𝜋଺ −  𝜋଺  , ଵଶ𝜋଺ − 𝜋଺     𝜃 = ହ𝜋଺  , ଵଵ𝜋଺        

 

  

 

 

 

 

 

 

 

 

 

 

 



20) What is the solution of ࢙ࢉࢋ૛𝜽 = ૛  ࢔࢏ [𝝅, ૛𝝅] ? 

We know that ܿ݁ݏ𝜃 = ଵ௖௢௦𝜃  

Now 

ଶ𝜃ܿ݁ݏ  = ቀ ଵ௖௢௦𝜃ቁଶ = ʹ 

 
ଵ௖௢௦2𝜃 = ʹ 

This means 

ଶ𝜃ݏ݋ܿ  = ଵଶ 

[1 mark] 

Taking square root on both sides 

𝜃ݏ݋ܿ  = ଵ√ଶ 

We know that ܿݏ݋𝜃 is positive in 1st and 4th quadrant and equals to 
ଵ√ଶ with reference angle  𝜋ସ 

[1 mark] 

Now, 𝜃 = 𝜋ସ  , ʹ𝜋 − 𝜋ସ     𝜃 = 𝜋ସ  , ଼𝜋ସ −  𝜋ସ    𝜃 = 𝜋ସ  , ଻𝜋ସ      

 

   
21) 

 

What is the solution set of  
࢚𝒂࢔૜࢞−࢚𝒂࢔૛࢞૚+࢚𝒂࢔૜࢚࢞𝒂࢔૛࢞ = ૚ ?  

 We can use following formula to find its solution 

ߙሺ݊ܽݐ  − ሻߚ = ௧௔௡ఈ−௧௔௡ఉଵ+௧௔௡ఈ௧௔௡ఉ 

ߙ ݁ݎ݁ܪ  = ߚ  ݀݊ܽ  ݔ͵ =  ݔʹ

[1 mark] 

Now, ௧௔௡ఈ−௧௔௡ఉଵ+௧௔௡ఈ௧௔௡ఉ = ௧௔௡ଷ𝑥−௧௔௡ଶ𝑥ଵ+௧௔௡ଷ𝑥௧௔௡ଶ𝑥 = ͳ  

Means 

 tanሺ͵ݔ − ሻݔʹ = ͳ 

 tan ݔ = ͳ 

[1 mark] 

Hence Solution Set  = {݊𝜋 + 𝜋ସ ; ݊ = ͳ,ʹ,͵, . . . }      

 

   



22) 

 

Find the most general value of 𝜽 which satisfies both equations  ࢙࢔࢏𝜽 = − ૚૛  & ࢚𝒂࢔𝜽 = ૚√૜. 
[1 mark] 

We know that ݏ𝑖݊𝜃 is negative in third quadrant while ݊ܽݐ𝜃 is positive. 

And also at 𝜃 = 𝜋 + 𝜋଺ = ଻𝜋଺  

𝑖݊ݏ  ଻𝜋଺ = − ଵଶ 

And 

݊ܽݐ  ଻𝜋଺ = ଵ√ଷ 

[1 mark] 

Hence 𝜃 = ʹ݊𝜋 + ଻𝜋଺   is the most general value. 

 

   
23) 

 

What is the solution of ሺ૛࢙࢞࢕ࢉ − ૚ሻሺ૜ + ૛࢙࢞࢕ࢉሻ = ૙ in the interval ૙ ≤ ࢞ ≤ ૛𝝅 ? 

[1 mark] 

Firstly, we simplify the given equation. 

 ሺʹܿݔݏ݋ − ͳሻሺ͵ + ሻݔݏ݋ܿʹ = Ͳ  
 ͸ܿݔݏ݋ + Ͷܿݏ݋ଶݔ − ͵ − ݔݏ݋ܿʹ = Ͳ 

 Ͷܿݏ݋ଶݔ + Ͷܿݔݏ݋ − ͵ = Ͳ 

Here ܽ = Ͷ , ܾ = Ͷ ܽ݊݀ ܿ = −͵  

[1 mark] 

Using quadratic formula for ܿݔݏ݋ 

ݔݏ݋ܿ  = −ସ±√ସ2−ସሺସሻሺ−ଷሻଶሺସሻ = −ସ±√ଵ଺+ସ଼଼ = −ସ±√଺ସ଼ = −ସ±଼଼  

ݔݏ݋ܿ  = −ସ+଼଼ ݔݏ݋ܿ ݎ݋   = −ସ−଼଼  

ݔݏ݋ܿ  = ସ଼ = ଵଶ ݔݏ݋ܿ ݎ݋   = −ଵଶ଼ = − ଷଶ = −ͳ.ͷ > Ͳ ሺݏݏ݋݌݉ܫ𝑖ܾ݈݁ሻ 

[1 mark] 

Hence only ܿݔݏ݋ = ଵଶ is valid 

Hence ݔ = 𝜋ଷ ݔ ݀݊ܽ  = ʹ𝜋 − 𝜋ଷ = ଺𝜋ଷ − 𝜋ଷ = ହ𝜋ଷ       

 

  

 

 

 

 

 

 

 

 

 

 

 

 



24) 

 

What is the number of roots of quadratic equation  ૡ࢙ࢉࢋ૛𝜽 − ૟࢙ࢉࢋ𝜽 + ૚ = ૙? 

Using quadratic formula, we first solve it. 

Here ܽ = ͺ , ܾ = −͸ and ܿ = ͳ 

[1 mark] 

Now, 

𝜃ܿ݁ݏ  = −ሺ−଺ሻ±√ሺ−଺ሻ2−ସሺ଼ሻሺଵሻଶሺ଼ሻ = ଺±√ଷ଺−ଷଶଶሺ଼ሻ =  ଺±√ସଶሺ଼ሻ =  ଺±ଶଵ଺                   
𝜃ܿ݁ݏ  = ଺+ଶଵ଺ 𝜃ܿ݁ݏ  ݎ݋  = ଺−ଶଵ଺  

𝜃ܿ݁ݏ  = ଵ଼଺ = ଵଶ 𝜃ܿ݁ݏ  ݎ݋  = ଺−ଶଵ଺ = ସଵ଺ = ଵସ ܿ݁ݏ𝜃 = ଵଶ 𝜃ݏ݋ܿ ଵସ means ݎ݋  =  .Ͷ which is impossible ݎ݋ ʹ

[1 mark] 

Hence there are no roots of this equation. 

 

   
25) What is the most general solution of ࢚𝒂࢔𝜽 = −૚ 𝒂࢙࢕ࢉ ࢊ࢔𝜽 = ૚√૛ ? 

[1 mark] 

We know that ܿݏ݋𝜃 is positive in 4th quadrant while ݊ܽݐ𝜃 is negative. 

And also at 𝜃 = − 𝜋ସ 

 tan ቀ− 𝜋ସቁ = −ͳ 

And 

 cos ቀ− 𝜋ସቁ = ଵ√ଶ 

[1 mark] 

Hence the most general solution is given by 

 𝜃 = ݊𝜋 + ʹ𝜋 − 𝜋ସ 

 𝜃 = ݊𝜋 + ଻𝜋ସ       

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26) 

 

 What is the number of solutions of ࢙࢔࢏૛𝜽 = ૚૛  in the interval [૙, ૜𝝅૛ ]? 

Given that 

𝑖݊ଶ𝜃ݏ  = ଵଶ 

[1 mark] 

Taking square root on both sides, we get 

𝑖݊𝜃ݏ  = ±√ଵଶ 

 = 𝑖݊𝜃ݏ = ± ଵ√ଶ 

 𝑖݊𝜃 is positive and equals toݏ 
ଵ√ଶ in 1st and 2nd quadrant when 𝜃 = 𝜋ସ  ܽ݊݀ ଷ𝜋ସ . 

While in 3rd quadrant its value is − ଵ√ଶ  at 
ହ𝜋ସ  

[1 mark] 

Hence there are three solutions of ݏ𝑖݊ଶ𝜃 = ଵଶ  in the interval [Ͳ, ଷ𝜋ଶ ]  

 

   
27) 

 

 What is the most general solution of ࢙ࢻ࢔࢏ + ࢻ࢙࢕ࢉ = √૛࢙࢔࢏𝜽? 

Given that ݏ𝑖݊ߙ + ߙݏ݋ܿ =  𝑖݊𝜃ݏʹ√

[1 mark] 

Dividing both sides by √ʹ , we get 

 
௦𝑖௡ఈ+௖௢௦ఈ √ଶ = √ଶ√ଶ  𝑖݊𝜃ݏ

 ቀ ଵ√ଶቁ ߙ𝑖݊ݏ + ቀ ଵ√ଶቁ ߙݏ݋ܿ =  𝑖݊𝜃ݏ

We know that ݏ𝑖݊ 𝜋ସ = ଵ√ଶ ݏ݋ܿ ݀݊ܽ  𝜋ସ = ଵ√ଶ  
[1 mark] 

Therefore, 

𝑖݊ݏ   𝜋ସ ߙ𝑖݊ݏ +  coݏ 𝜋ସ ߙݏ݋ܿ =  𝑖݊𝜃ݏ 

𝑖݊ݏ = ቀ𝜋ସ + ቁߙ =  𝑖݊𝜃ݏ

This means 

 
𝜋ସ + ߙ = ʹ݊𝜋 + 𝜃 

ߙ   = ʹ݊𝜋 − 𝜋ସ + 𝜃      

 

  

 

 

 

 

 

 

 



28) 

 

Find the most general value of 𝜽 which satisfies the equations ࢙࢕ࢉ𝜽 = − ૚√૛ & ࢚𝒂࢔𝜽 = ૚. 

We know that ܿݏ݋𝜃 is negative in third quadrant while ݊ܽݐ𝜃 is positive. 

[1 mark] 

And also at 𝜃 = 𝜋 + 𝜋ସ = ହ𝜋ସ  

ݏ݋ܿ  ହ𝜋ସ = − ଵ√ଶ 

And 

݊ܽݐ  ହ𝜋ସ = ͳ 

[1 mark] 

Hence ʹ݊𝜋 + ହ𝜋ସ  is the general solution of both. 

 

   

29) 

 

What is the most general solution of ࢙࢔࢏𝜽 + √૜࢙࢕ࢉ𝜽 = ૛? 

Given that ݏ𝑖݊𝜃 + 𝜃ݏ݋ܿ͵√ = ʹ 

[1 mark] 

Dividing both sides by 2 , we get 

 
௦𝑖௡𝜃+√ଷ௖௢௦𝜃 ଶ = ଶଶ 

 ቀଵଶቁ 𝑖݊𝜃ݏ + ቀ√ଷଶ ቁ 𝜃ݏ݋ܿ = ͳ 

[1 mark] 

We know that ݏ𝑖݊ 𝜋ଷ = ݏ݋ܿ ݀݊ܽ ͵√ 𝜋ଷ = ଵଶ  
[1 mark] 

Therefore, 

 ቀଵଶቁ 𝑖݊𝜃ݏ + ቀ√ଷଶ ቁ 𝜃ݏ݋ܿ =  coݏ 𝜋ଷ 𝑖݊𝜃ݏ  + 𝑖݊ݏ 𝜋ଷ  𝜃ݏ݋ܿ 

𝑖݊ݏ = ቀ𝜋ଷ + 𝜃ቁ = ͳ 

[1 mark] 

This means 
𝜋ଷ + 𝜃 = ʹ݊𝜋 ± 𝜋ଶ 

 𝜃 = ʹ݊𝜋 ± ቀ𝜋ଶ − 𝜋ଷቁ     

 

  

 

 

 

 

 

 

 

 

 

 



30)  For what value of 𝜽 the equation is true ࢚࢕ࢉ𝜽 = ,૛𝜽 in the interval [૙࢔࢏࢙ ૛𝝅]? 

 To find the value of 𝜃 following equations are helpful. 

[1 mark] 

𝜃ݐ݋ܿ  = ௖௢௦𝜃௦𝑖௡𝜃  

𝑖݊ʹ𝜃ݏ  =    𝜃ݏ݋𝑖݊𝜃ܿݏʹ

Both are equal. Therefore, 

 
௖௢௦𝜃௦𝑖௡𝜃 =  𝜃ݏ݋𝑖݊𝜃ܿݏʹ

[1 mark] 

Multiplying both sides by ݏ𝑖݊𝜃 

𝜃ݏ݋ܿ  =  𝜃ݏ݋𝑖݊ଶ𝜃ܿݏʹ

𝜃ݏ݋𝑖݊ଶ𝜃ܿݏʹ  − 𝜃ݏ݋ܿ = Ͳ 

𝑖݊ଶ𝜃ݏʹ]𝜃ݏ݋ܿ  − ͳ] = Ͳ 

[1 mark] 

𝜃ݏ݋ܿ  = Ͳ     ݏʹ    ݎ݋𝑖݊ଶ𝜃 − ͳ = Ͳ 

𝜃ݏ݋ܿ  = Ͳ     ݏʹ    ݎ݋𝑖݊ଶ𝜃 = ͳ 

𝜃ݏ݋ܿ  = Ͳ     ݏ    ݎ݋𝑖݊ଶ𝜃 = ଵଶ 

𝜃ݏ݋ܿ  = Ͳ     ݏ    ݎ݋𝑖݊𝜃 = ଵ√ଶ 

[1 mark] 𝜃 = 𝜋ଶ  , ଷ𝜋ଶ 𝜃 ݎ݋  =  𝜋ସ  , ଷ𝜋ସ     

 

 

 

 


