
 

EP220 Second Midterm Exam 

(Duration: 
𝟓

𝟑
 hour) 

 

1 (60).  Find the eigenvalues and the eigenvectors of matrix A, 

𝐴 =  
1 0 4
0 2 0
3 1 −3

  

 

2 (60).  Find a matrix P that diagonalizes 

𝐴 =  
−6 5
4 2

 . 

 

3 (50). Consider the complex function is defined as 𝐹 𝑧 = 𝑧2 + 𝑖2 𝑅𝑒 𝑧 − 𝑖 2 𝐼𝑚[𝑧] − 𝐶𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒[𝑧]. 

By considering z = 2- i, write the function in both 

a) Cartesian and 

b) Polar form for corresponding z. 

 

4 (60). ). Consdier the real function u(x, y) = x
2
- y

2 
+ x - y. 

a) state if u(x,y) is a harmonic function or not, 

b) if u(x,y) is an harmonic function, then find the value of analytic function f(z) by using Cauchy-Riemann 

equations at the point z = 1+i. 

 

5 (60). Verify Cauchy’s theorem by evaluating the integral of 𝑓 𝑧 = 𝑧 2 for the triangle path forming through 

points 𝑧 = 0, 𝑧 = 2, and  𝑧 = 2 + 2𝑖. 

 

6 (60).    Find the integral of   
sinh  𝑧 exp (−𝑧)

 𝑧2−2𝑧−4 (𝑧2+ 
𝜋

2
 

2
)
𝑑𝑧. 

 

Hints: Cylindrical Polar coordinates: x = cosφ, y = sinφ, z = z, dV = ddφdz, ds = dφdz.           

 sinh 𝑥 =
𝑒𝑥−𝑒−𝑥

2
, cosh 𝑥 =

𝑒𝑥+𝑒−𝑥

2
,  

f(z)

𝑧−𝑧0
𝑑𝑧 = 2𝜋𝑖𝑓 𝑧0 ,   𝑎−1 = lim𝑧→𝑧0

 
1

 𝑛−1 !

𝑑𝑛−1

𝑑𝑧𝑛−1
( 𝑧 − 𝑧0 

𝑛𝑓(𝑧))  

 


