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1) Evaluate the following expression. ° ° + ° ° 
We can evaluate this by using the following values of sine and cosine. 

[1 mark] 𝑖 ° =  ° = √
 𝑖 ° = √  ° = √  

Now, 

° ° + 𝑖 ° 𝑖 °= √ √ + √ = √ [√ + ] 

[1 mark] ° ° + 𝑖 ° 𝑖 °= √ [√ + ] = √ +√  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2) If 
𝝅 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] 𝑖 𝜋 = √
 𝜋 = √
 𝜋 = √  

Now, 𝜋 𝑖 𝜋 𝜋 = √ √ (√ ) =  

[1 mark] √ =  

Multiplying both sides by 4 

 √ = 𝑥 = √  

 

 

   

3) If 
𝝅 + = + 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] 𝑖 𝜋 =  𝜋 =  𝑖 𝜋 + = + 𝜋
 

 ( ) + = + ( )  

 + = +  

Subtracting    from both sides, we get 

[1 mark] =  

 

  

 

 



4) If + + = °  , then what is the value of  +  ? 

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

[1 mark] 

 Sin + = sin + = sin °− = sin ° −  

 𝑖. . sin ° − = sin ( ° + − ) = − sin −  

Since sin −𝜃 = − 𝑖 𝜃  

[1 mark] 

Therefore − sin − = − − 𝑖 = 𝑖  

 

   
5) What is the solution of 𝒂 𝜽 + √ =   [ . 𝝅] ? 

[1 mark] 

We simplify the given equation. 

 𝜃 + √ =   
 Adding −√  on both sides we get 

 𝜃 + = −√  

 𝜃 = −√  < 0 

We know that  

[1 mark] 

From 0 to 
𝜋  𝜃 >   

Hence, 

 In [ , 𝜋] there is no solution of 𝜃 + √ =   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6) What is the smallest positive angle for which 𝜽 + √ 𝜽 + = ? 

[1 mark] 

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

trigonometric identity 

i.e. 𝑖 𝜃 + 𝜃 =  

Now, 

 𝑖 𝜃 + √ 𝜃 + =  

 2( − 𝜃)+√ 𝜃 + =  

 − θ + √ cosθ + =  

 = θ − √ cosθ or  θ − √ cosθ − =  

[1 mark] 

This is quadratic equation in 𝜃 

Using quadratic formula i.e.  

 = − ±√ 2−   we get 

 𝜃 = −(−√ )±√(−√ )2− −
 

 𝜃 = √ ±√ + = √ ±√ + = √ ±√ = √ ± √
 

[1 mark] 

Now  

 𝜃 = √ + √
                                         or           𝜃 = √ − √

  𝜃 = √ = .  𝑖        or           𝜃 = √ − √ = − √ = − √
 𝜃 = − √

 <0 is in 2nd quadrant with 𝜃 = 𝜋 − 𝜋 = 𝜋 − 𝜋 = 𝜋
 

[1 mark] 

 𝑅 𝑖  𝐴 𝑔 = 𝜋
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7) What is the general solution of the trigonometric equation 𝒂 𝜽 =  ? 

[1 mark] 

We know that  

 𝜃 = 𝑖 𝜃𝜃    & = 𝑖  

 Now, 

  𝑖 𝜃𝜃  = 𝑖  

 𝑖 𝜃 𝑖 = 𝜃  

   𝜃 −   𝑖 𝜃 𝑖 =  

[1 mark] 

 Using Fundamental law of trigonometry 

 cos 𝜃 + = 𝜃 −  𝑖 𝜃 𝑖  

 cos 𝜃 + =  

[1 mark] 

The general solution of this equation is 

 𝜃 + = 𝜋 + 𝜋  
Or simply  

 𝜃 = 𝜋 + 𝜋 − α 

 

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

Here, 

We can write 𝜃 as 𝜃  

[1 mark] 

Since 𝜃 =  

Therefore 

 𝜃 =  

[1 mark] 

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

Hence 𝜃 =  has only one solution in this interval. 

 

  

 

 

 

 

 



9) Find the value of ° − ° + °? 

[1 mark] 

We can find the value of this expression by using the following formula 𝑖 ± = 𝑖 ± 𝑖  

[1 mark] 

   𝑖 ° = 𝑖 ° − °  

 = 𝑖 °cos ° − cos °sin ° = √ cos ° − sin °. . . . . . .  . (a) 

 𝑖 ° = 𝑖 ° + °   
 = 𝑖 °cos ° + cos °sin ° = √ cos ° + sin ° . . . . . . . . (b) 

[1 mark] 

Now, 

 𝑖 ° − 𝑖 ° + 𝑖 ° = − + 𝑖 ° 

 = √ cos ° − sin ° − √ cos ° − sin ° + 𝑖 ° = − + 𝑖 ° + 𝑖 °  = − 𝑖 ° + 𝑖 ° =      Answer.  

 

   
10) If − = −   and + =   then find the values of  &  ? 

[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, 

 − = − 𝜋
  

And 

 + = 𝜋
 

 Adding both equations we get, 

 + − = − 𝜋 + 𝜋
 

 = − 𝜋 + 𝜋 = 𝜋
 

 = 𝜋
 

[1 mark] 

And therefore = 𝜋 − 𝜋 = 𝜋 − 𝜋 = 𝜋
  

 

 

   



11) If =   𝒂    𝒂𝒍   +−  ? 

[1 mark] 

 Here = 𝑖   = 𝑖  

[1 mark] 

Now, 

  =  

 
 𝑖  𝑖 =  

i.e. 

  = 𝑖  𝑖   

[1 mark] 

Now 

 
+− =  − 𝑖  𝑖 + 𝑖  𝑖  

[1 mark] 

Using (1), 

 
+− =  𝑖  𝑖 − 𝑖  𝑖 𝑖  𝑖 + 𝑖  𝑖 = 𝑖  𝑖𝑖  𝑖 =       

 

 

 

 

 

 

 

 

 

 

(1) 

   
12) If 𝜽 + 𝜽 =  then what is the value of 𝜽 + 𝜽 ? 

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

 𝜃 + 𝜃 =  

We know that + = + +  

[1 mark] 

Therefore 

 𝜃 + 𝜃 + 𝜃 𝜃 =   

 𝜃 + 𝜃 + 𝜃 𝜃 =   
 𝜃 + 𝜃 + =    
[1 mark] 

This implies 𝜃 + 𝜃 = − =      

 

  

 

 

 

 

 

 

 

 



13) If + = °and − = ° then what will be the value of  ? 

[1 mark] 

Solving the given equations, we get value of   then further we find the value of 𝑖   

 Adding both sides of given equations, we get 

 + − = ° + ° 
 = ° = ° = °  

Now, 

 𝑖 = 𝑖 ° = 𝑖 ° =      

 

   

14) 
If √ +− =   then what is the value of   

  +   −   ? 

[1 mark] 

We use following identities to find the value of required expression. 𝑖 𝜃 = 𝑖 𝜃 𝜃 and 𝑖 𝜃 + 𝜃 =   

[1 mark] 

Now by putting 𝜃 =  in above equations   

 √ + 𝑖− 𝑖 =  becomes √ 𝑖 2𝛼2 + 2𝛼2 + 𝑖 𝛼2 𝛼2𝑖 2𝛼2 + 2𝛼2 − 𝑖 𝛼2 𝛼2 =    

[1 mark] 

Here, 

 𝑖  +   ± 𝑖 = 𝑖 + ± 𝑖   
= sin ±  

[1 mark] 

Now 

 √ 𝑖 2𝛼2 + 2𝛼2 + 𝑖 𝛼2 𝛼2𝑖 2𝛼2 + 2𝛼2 − 𝑖 𝛼2 𝛼2 = √ sin𝛼2 + 𝛼2 2
sin𝛼2 − 𝛼2 2 = √(sin𝛼2 + 𝛼2sin𝛼2− 𝛼2 ) =  

 sin𝛼2 + 𝛼2sin𝛼2− 𝛼2 =   

 

  

 

 

 

 

 

 



15) Find the value of 
𝝅

 ? 

We know that 

 𝜋 . = ° 
[1 mark] 

Therefore 

 
𝜋 = ° = ° 

Now 

 
𝜋 = ° = ° − °  

Using Fundamental law of Trigonometry 

[1 mark] 

  
𝜋 = ° ° + 𝑖 ° 𝑖 ° 

 
𝜋 = √ √ + √ = √ [√ + ] = √ [√ + ] = √ +√      

 

   
16) Simplify the expression − +  ? 

[1 mark] 

We can simplify this expression by using the following formula 𝑖 − = 𝑖 − 𝑖  

 𝑁  

 𝑖 − + 𝑖 = 𝑖 − 𝑖 + 𝑖  

[1 mark] 

 Which is equal to 

  𝑖 − + 𝑖 = 𝑖 + 𝑖  

 Also we know that 𝑖 + = 𝑖 + 𝑖  

Therefore, 

  𝑖 − + 𝑖 = 𝑖 +        

 

   

17) What is the reference angle of 𝜽 = −  ? 

[1 mark] 

Here 𝜃 = −  is negative. 

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

[1 mark] 

And the corresponding reference angle is given by °− ° = ° − ° = °     Answer  
 

 

   



18)  What is the solution of √ 𝜽 + =    [ , 𝝅] ? 

 √ 𝜃 + =  

 Subtracting 2 from both sides 

 √ 𝜃 + − = −  

 √ 𝜃 = −  

 𝜃 = − √  

[1 mark] 

This means 

 𝑖 𝜃 = − √
 

And 𝑖 𝜃 is negative in 3rd and 4th quadrant and equals to − √
  with reference angle 

𝜋
 

[1 mark] 

Now 𝜃 = 𝜋 −  𝜋  , 𝜋 −  𝜋
     𝜃 = 𝜋 −  𝜋  , 𝜋 − 𝜋
    𝜃 = 𝜋  , 𝜋

     

 

   
19) What is the solution of 𝜽 = −    [ , 𝝅] ? 

[1 mark] 

 We know that 𝑖 𝜃 is negative in 3rd and 4th quadrant and equals to   with reference angle 𝜋
 

[1 mark] 

Now 𝜃 = 𝜋 −  𝜋  , 𝜋 −  𝜋
     𝜃 = 𝜋 −  𝜋  , 𝜋 − 𝜋
     𝜃 = 𝜋  , 𝜋

       

 

  

 

 

 

 

 

 

 

 

 

 

 



20) What is the solution of 𝜽 =    [𝝅, 𝝅] ? 

We know that 𝜃 = 𝜃  

Now 

 𝜃 = 𝜃 =  

 2𝜃 =  

This means 

 𝜃 =  

[1 mark] 

Taking square root on both sides 

 𝜃 = √  

We know that 𝜃 is positive in 1st and 4th quadrant and equals to √  with reference angle  𝜋
 

[1 mark] 

Now, 𝜃 = 𝜋  , 𝜋 − 𝜋
     𝜃 = 𝜋  , 𝜋 −  𝜋

    𝜃 = 𝜋  , 𝜋
     

 

   
21) 

 

What is the solution set of  
𝒂 − 𝒂+ 𝒂 𝒂 =  ?  

 We can use following formula to find its solution 

 − = −+  

  =     =  

[1 mark] 

Now, −+ = 𝑥− 𝑥+ 𝑥 𝑥 =   

Means 

 tan − =  

 tan =  

[1 mark] 

Hence Solution Set  = { 𝜋 + 𝜋 ; = , , , . . . }      

 

   



22) 

 

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

We know that 𝑖 𝜃 is negative in third quadrant while 𝜃 is positive. 

And also at 𝜃 = 𝜋 + 𝜋 = 𝜋
 

 𝑖 𝜋 = −  

And 

 
𝜋 = √  

[1 mark] 

Hence 𝜃 = 𝜋 + 𝜋
  is the most general value. 

 

   
23) 

 

What is the solution of − + =  in the interval ≤ ≤ 𝝅 ? 

[1 mark] 

Firstly, we simplify the given equation. 

 − + =   
 + − − =  

 + − =  

Here =  , =   = −   

[1 mark] 

Using quadratic formula for  

 = − ±√ 2− − = − ±√ + = − ±√ = − ±
 

 = − +    = − −
 

 = =    = − = − = − . >  𝑖  

[1 mark] 

Hence only =  is valid 

Hence = 𝜋   = 𝜋 − 𝜋 = 𝜋 − 𝜋 = 𝜋
      

 

  

 

 

 

 

 

 

 

 

 

 

 

 



24) 

 

What is the number of roots of quadratic equation  𝜽 − 𝜽 + = ? 

Using quadratic formula, we first solve it. 

Here =  , = −  and =  

[1 mark] 

Now, 

 𝜃 = − − ±√ − 2− = ±√ − =  ±√ =  ±                   
 𝜃 = +    𝜃 = −

 

 𝜃 = =    𝜃 = − = =  𝜃 =    means 𝜃 =    which is impossible. 

[1 mark] 

Hence there are no roots of this equation. 

 

   
25) What is the most general solution of 𝒂 𝜽 = −  𝒂  𝜽 = √  ? 

[1 mark] 

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

And also at 𝜃 = − 𝜋
 

 tan − 𝜋 = −  

And 

 cos − 𝜋 = √  

[1 mark] 

Hence the most general solution is given by 

 𝜃 = 𝜋 + 𝜋 − 𝜋
 

 𝜃 = 𝜋 + 𝜋
      

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26) 

 

 What is the number of solutions of 𝜽 =   in the interval [ , 𝝅]? 

Given that 

 𝑖 𝜃 =  

[1 mark] 

Taking square root on both sides, we get 

 𝑖 𝜃 = ±√  

 = 𝑖 𝜃 = ± √  

 𝑖 𝜃 is positive and equals to √  in 1st and 2nd quadrant when 𝜃 = 𝜋   𝜋
. 

While in 3rd quadrant its value is − √   at 
𝜋

 

[1 mark] 

Hence there are three solutions of 𝑖 𝜃 =   in the interval [ , 𝜋]  

 

   
27) 

 

 What is the most general solution of + = √ 𝜽? 

Given that 𝑖 + = √ 𝑖 𝜃 

[1 mark] 

Dividing both sides by √  , we get 

 
𝑖 +  √ = √√ 𝑖 𝜃 

 √ 𝑖 + √ = 𝑖 𝜃 

We know that 𝑖 𝜋 = √   𝜋 = √   
[1 mark] 

Therefore, 

  𝑖 𝜋 𝑖 +  co 𝜋 =  𝑖 𝜃 

= 𝑖 𝜋 + = 𝑖 𝜃 

This means 

 
𝜋 + = 𝜋 + 𝜃 

  = 𝜋 − 𝜋 + 𝜃      

 

  

 

 

 

 

 

 

 



28) 

 

Find the most general value of 𝜽 which satisfies the equations 𝜽 = − √  & 𝒂 𝜽 = . 

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

[1 mark] 

And also at 𝜃 = 𝜋 + 𝜋 = 𝜋
 

 
𝜋 = − √  

And 

 
𝜋 =  

[1 mark] 

Hence 𝜋 + 𝜋
 is the general solution of both. 

 

   

29) 

 

What is the most general solution of 𝜽 + √ 𝜽 = ? 

Given that 𝑖 𝜃 + √ 𝜃 =  

[1 mark] 

Dividing both sides by 2 , we get 

 
𝑖 𝜃+√ 𝜃 =  

 𝑖 𝜃 + √ 𝜃 =  

[1 mark] 

We know that 𝑖 𝜋 = √   𝜋 =   
[1 mark] 

Therefore, 

 𝑖 𝜃 + √ 𝜃 =  co 𝜋  𝑖 𝜃 + 𝑖 𝜋  𝜃 

= 𝑖 𝜋 + 𝜃 =  

[1 mark] 

This means 
𝜋 + 𝜃 = 𝜋 ± 𝜋

 

 𝜃 = 𝜋 ± 𝜋 − 𝜋
     

 

  

 

 

 

 

 

 

 

 

 

 



30)  For what value of 𝜽 the equation is true 𝜽 = 𝜽 in the interval [ , 𝝅]? 

 To find the value of 𝜃 following equations are helpful. 

[1 mark] 

 𝜃 = 𝜃𝑖 𝜃  

 𝑖 𝜃 = 𝑖 𝜃 𝜃   

Both are equal. Therefore, 

 
𝜃𝑖 𝜃 = 𝑖 𝜃 𝜃 

[1 mark] 

Multiplying both sides by 𝑖 𝜃 

 𝜃 = 𝑖 𝜃 𝜃 

 𝑖 𝜃 𝜃 − 𝜃 =  

 𝜃[ 𝑖 𝜃 − ] =  

[1 mark] 

 𝜃 =          𝑖 𝜃 − =  

 𝜃 =          𝑖 𝜃 =  

 𝜃 =          𝑖 𝜃 =  

 𝜃 =          𝑖 𝜃 = √  

[1 mark] 𝜃 = 𝜋  , 𝜋   𝜃 =  𝜋  , 𝜋
    

 

 

 

 


