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FACULTY OF SCIENCES
DEPARTMENT OF MATHEMATICS
2024 1 EXAMINATION

Course Code: MTH305 Course Title: Complex Analysis II

Credit Unit: 3 Time Allowed: 3 Hours
Total: 70 Marks

Instruction: Answer Question One (I) and Any Other Four (4) Questions

I(a) Find the residue of <" at z = 0 [5 Marks]
(b) Evaluate lim,_,,,;(22% - z + 5) [4 Marks]
o (10047507 ¢
(¢) Prove that}? , ————— Converges [5 Marks
(d) Find the modulus of the complex number E [4 Marks]

sinz

(¢) Determine the type of singularity of f(z) = - Az=0 [4 Marks]

2. (a) Find the harmonic conjugate of U(x,y) = x* — 6x2 y2 -yt [7 Marks]
(b) Evaluate lim,_,, 1;:222: [5 Marks]
21n+1
3. (a) Compute the radius of convergence of the power series 2> , Z ~ [8 Marks]
2+3i
(b) Evaluate [ "™ (1222 4iz)dz [4 Marks]
4. (@) If z;=1 4 i, z)\»=""2 — 2i and zz=1—i
(i) Evaluate |z, - 2,  z,|. [3 Marks]
(i) Find the dot product of Zy + 2, + z3. [3 Marks]
(b) Compute [ 2 zdz along the straight line from 0to 1 + ;. [6 Marks]
5. (a) Find all the complex roots of z5 = 32. [7 Marks]
(b) Show that |z + w| < |z| + |w| forw, z € C. [5 Marks]

6. (a) Using Cauchy’s Residue theorem. evaluate fc mszz dz;along|z— 1| =18 Marks]

z-3)
2

(b) Show, by definition. that lim, .,4z-3 =5 [4 Marks]




