
 



Answer all of the following questions, please make sure that your hand writing is clear: 

QI. For all complex numbers 𝑧, show that √2 𝑧 ≥ |𝑅𝑒 𝑧| + | 𝐼𝑚 𝑧|. When do we have equality? 

QII. Use de Moivre’s formula to find (√3 − 𝑖)
100

. 

QIII. Write the Cauchy-Riemann equations in 𝑥 − 𝑦 coordinates. Derive the polar form of C-R 

equations and use it to show that 𝐿𝑜𝑔 𝑧, is analytic. State the maximal possible domain of 

analyticity, then find the derivative and justify your answer. 

QIV. Find all complex numbers 𝑧, such that cos 𝑧 = 2. 

QV. State the Cauchy integral formula and then prove it. 

QVI.  Let 𝑓(𝑧) =  
cosh 𝑧2−1

𝑧4
. Show that 𝑧 = 0 is a removable isolated singularity. Then find 

𝑓(80)(0). 

QVII. Use Residue Theorem to calculate 

∫
𝑑𝑥

𝑥4 + 1

∞

0

 

 

QVIII. Use residues to calculate  

∫
𝑥 sin 𝑥

𝑥4 + 4

∞

−∞

 𝑑𝑥 

 


