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(1) Evaluate the line integral ∫

C

F · dr,

where F (x, y) = (1 + 2xy)i + (1 + x2)j and C is the curve parameterised by

r(t) = ti + cos(
π

2
t2)j, 0 ≤ t ≤ 1.

(2) Calculate the net outward flux of the vector field F (x, y, z) = 3xy2i + x cos zj + z3k
across the surface of the solid bounded by the cylinder y2+z2 = 1 and the planes x = −1
and x = 2.

(3) Suppose that f(x, y, z) = g(
√

x2 + y2 + z2), where g is a function of one variable such
that g(t) = t− 5. Evaluate {

S

f(x, y, z) dS,

where S is the sphere x2 + y2 + z2 = 9.

(4) Verify that Stokes’ theorem is true for the vector field F (x, y, z) = xi + yj + xyzk, and
the surface S which is part of the plane 2x+ y + z = 2 that lies in the octant x, y, z ≥ 0,
oriented upward (i.e. the unit normal vector to S has a positive k component). Note
that

r(u, v) = (1− u)i + 2u(1− v)j + 2uvk, 0 ≤ u ≤ 1, 0 ≤ v ≤ 1

gives a parameterisation of S.

(5) Find a PLU decomposition for the matrix

A =




0 1 1 −3
2 6 2 9
3 1 0 0
1 3 1 4


 .


