
Calculus II Final Jun. 22, 2010

1. (15%) Evaluate
∫
C

(arctanx + y2)dx + (ey − x2)dy where C is the path enclosing the annular
region shown in the following figure.

2. (15%) If F(x, y, z) = M i +N j +Pk is a vector field and M , N , and P have continuous second
partial derivatives, then div(curl F) = 0.

3. (15%) Let R be the region bounded by the square with vertices (4, 0), (6, 2), (4, 4), and (2, 2).
Evaluate the integral

∫
R

∫
(x+ y)ex−ydA.

4. (15%) Find the volume of the solid region Q bounded below by the upper nappe of the cone
z2 = x2 + y2 and above by the sphere z2 + x2 + y2 = 9.

5. (10%) Evaluate
∫
C

F · dr, where C is a piecewise smooth curve from (−1, 4) to (1, 2) and
F(x, y) = 2xyi + (x2 − y)j as shown in the following figure.

6. (10%) Evaluate
∫
C

F · dr, where C is represented by r(t) = 2 cos ti + 2 sin tj, 0 ≤ t ≤ π/2 and
F(x, y) = 3xi + 4yj.

7. (10%) Evaluate
∫√π/2

0

∫√π/2

x

∫ 3

1
sin(y2)dzdydx.

8. (10%) Find the surface area S of the portion of the hemisphere f(x, y) =
√

25− x2 − y2 that
lies above the region R bounded by the circle x2 + y2 ≤ 9.


