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 Answer all questions in the spaces provided in BLUE or BLACK ink. 
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TOTAL   45 

FORMULAS 

Quadratic formula for 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 is 

given as   

                   𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

 

Trigonometric identities 

sin 𝑥

cos 𝑥
 ≡ tan 𝑥 

𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 ≡ 1 
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Candidate ID________________________ 

Instruction: Answer all questions in the spaces provided in BLUE or BLACK ink. 

 
1. (a) Find the roots of the equation   𝑧2 − 2𝑧 + 6 = 0, giving your answers in the 

form       𝑎 ± 𝑖√𝑏, where  𝑎 and 𝑏 are integers.            [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Show these roots on an Argand Diagram            [2] 

 

 

 

 

 

 

 

 

 

2. 𝑧1 and 𝑧2 are the complex numbers 4 + 2𝑖 and 3 − 𝑖 respectively. Find 

a)   2𝑧1 −  𝑧2                 [2] 

 

 

 

 

 

b)    𝑧1𝑧2                  [3] 
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3.  Given that 𝑧 =  
5 − 12𝑖

3 + 4𝑖
 , place 𝑧 in the form  𝑥 + 𝑖𝑦 where 𝑥, 𝑦 𝜖 𝑅, stating clearly the 

value of 𝑥 and 𝑦                           [5] 

 

 

 

 

 

 

 

 

 

 

 

  

 

4. (a) Find the modulus and argument for the complex number  −1 + 3𝑖 , giving answers 

to 3 decimal places.                        [4] 

 

 

 

  

 

 

 

  

 

 

 

(b) Hence, write −1 + 3𝑖 in polar form.           [1] 

 

 

 

c)  Use de Moivre’s theorem to find (−1 + 3𝑖)4                                      [3] 
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5. (a) Write  5𝑖21 − 9𝑖96 + 2𝑖105 in a simplified form                  [4] 

 

 

 

 

 

 

 

 

 

 

 

     (b) Given that 𝑧1 = 2 + 3𝑖  and 𝑧2 = 2𝑥 − 𝑦𝑖, find the value of 𝑥 and 𝑦 for which    

                           𝑧1 =  𝑧2                          [3] 

 

 

 

 

 

 

 

 

 

 

6. (a)  Show that the equation 3 sin2𝑥 + 7 sin 𝑥 =  cos2𝑥 − 4  can be written in the form  

        4 sin2𝑥 + 7 sin 𝑥 + 3 = 0                     [2] 

 

 

 

 

 

 

(b) Hence solve, for −360° ≤ 𝑥 ≤ 360°, 

                  3 sin2𝑥 + 7 sin 𝑥 =  cos2𝑥 − 4                 [5] 
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7.  

 

 

 

The figure shown above shows a sinusoidal wave drawn to scale. From the 
graph determine the following. 

i. The amplitude of the wave. 
ii. The period of the wave.  

iii. The frequency of the wave. 
iv. The phase angle of the wave and its direction - lead or lag. 
v. Hence, determine the equation of the wave. 

            [7] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF EXAMINATION 


