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1. [4x3 points] Using Stokes’ theorem to compute the following line integrals
(a) f7 ydz + zdy + xdz, where 7 is the circle 22 + y? + 22 = a2, z + y + 2z = 0 with counter
clockwise orientation when viewed from the positive side of axes x;

(b) f,y zydx + yzdy + zxdz, where ~ is the intersection of the cylinder z? + y? = 1 with the
plane x 4+ y + 2z = 1 with counter clockwise orientation when viewed above;

(c) fw(z2 — 22)dx + (2% — y¥)dy + (y* — 2?)dz, where v is the intersection of the half sphere
22 4+y?+22 =9, 2 > 0, with the cone 22 +y? = 22 with counter clockwise orientation when
viewed above;

(d) f7 22dy + 2%dz, where « is the curve 32 + 22 = 9, 4z + 32 = 5 oriented clockwise viewed
form the point (0,0, 0).

2. [2 points] For which a € C the following function is continuous at 07

Rez jf
f(z)z{ = =70

a if z=0.

3. [24+3 points] For which real numbers a and b the function f is holomorphic:

(a) f(z) =z +ay+i(bz+ cy), z =z + iy;
(b) f(z) = cosx (coshy + asinhy) + isinz (coshy + bsinhy), z = x + iy?

4. [4 points] Let z = re™ and f(z) = u(r,¢) + iv(r, ). Obtain Cauchy-Riemann equations in
polar coordinates.

5. [2 points] Prove that the function f(z) = Z is not complex differentiable.



