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1. (a)  Given , evaluate                                                            (5 marks) 𝑧 = 2 + 𝑖 3𝑧3 − 3𝑧2 + 4𝑧 − 8

    (b) Find the real number   and  such that                        (6 marks)                             𝑥 𝑦 3𝑥 + 2𝑖𝑦 − 𝑖𝑥 + 5𝑦 = 7 + 5𝑖

    (c)  Express the complex number   in polar form                                         (5 marks) 𝑧 = 2 + 2 3𝑖

    (d)  Prove the identity     (Hint:  )                     (6 θ = 3
4  sin 𝑠𝑖𝑛 θ − 1

4 sin 𝑠𝑖𝑛 3θ  sin 𝑠𝑖𝑛 θ = 𝑒𝑖θ−𝑒−𝑖θ

2𝑖

marks) 

                                                                                         

2. (a) Evaluate each of the following using theorems on limits 

         (i)                                                                                               (6 marks)                                            (𝑧2 − 5𝑧 + 10) 

         (ii)                                                                                                     (6 marks) (2𝑧+3)(𝑧−1)

𝑧2−2𝑧+4
 

                                                   

3. Using the definition of first principle, find the derivative of the followings at the point      𝑧 = 𝑧
0

    (i)                                                                                                                   (6 marks) 𝑓 𝑧( ) = 𝑧3 − 2𝑧

    (ii)                                                                                                                         (6 marks)          𝑓 𝑧( ) = 1+𝑧
1−𝑧

                                                                               

 4. (a)  Prove that  is harmonic function                                         (8 𝑢 = 𝑒−𝑥(𝑥 sin 𝑠𝑖𝑛 𝑦 − 𝑦 cos 𝑐𝑜𝑠 𝑦 )

marks) 

     (b)  Given , find   and     such that   of the   𝑧 = 𝑥 + 𝑖𝑦 𝑢(𝑥, 𝑦) 𝑣(𝑥, 𝑦) 𝑓 𝑧( ) = 𝑢 + 𝑖𝑣

          complex function of                                                                             (4 marks) 𝑓 𝑧( ) = 2𝑧2 − 3𝑖𝑧

 

5. (a) Expand   in a Taylor series about                                               (6 marks)                              𝑓 𝑧( ) = 𝐼𝑛 (1 + 𝑧) 𝑧 = 0

    (b)  Prove that                                                                                          (6 marks)    𝑠𝑖𝑛2𝑧 + 𝑐𝑜𝑠2𝑧 = 1

 

 
 



 

6.  If   and , prove that 𝑧
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