
MATH 261 Final Exam, Fall 2003

Simplify answers. No work, no credit Name: Score
1. Given a force vector F = 3i− 6j + 4k and a displacement vector r = 3i− 2j + k, compute: 1 11

a) ||F||. b) The work done by the force. 2 12
3 13
4 14
5 15

Ans: . Ans: . 6 16
2. A plane P contains the point P (1, 1, 5) and the line L : r(t) = 〈3, 1 + 2t, 2 + 5t〉. Find: 7 17

a) A normal to the plane P. b) The equation of the plane P. 8 18
9 19
10 20
Tot

Ans: . Ans: .
3. a) Change to parametric form: 9x2 + 4y2 = 36. b) Change to Cartesian form: r(u, v) = 〈u cos v, u sin v, u2〉.

Ans: . Ans: .
4. Given the surface S : f(x, y) = 4x2 − y2 and the point P (1, 1, 3), find the equation of:

a) The line normal to S at P . b) The equation of the tangent plane at P .

Ans: . Ans: .
5. A particle moves along the path r(t) = 4t i + 3 sin 2t j + 3 cos 2t k. Find the:

a) Speed. b) Arc length for 0 ≤ t ≤ 2π.

Ans: . Ans: .
6. c) Curvature. d) Centripetal and Tangential accelerations.

Ans: . Ans: .
7. Identify the surface whose equation is given

a) z = r2 b) ρ cos φ = 5

Ans: . Ans: .



2

Name:
8 The temperature in some region is given by T (x, y, z) = x4y3z. Find:

a) The gradient of the temperature at (1, 1, 2) b) The maximum rate of change of the temperature at
(1, 1, 2).

Ans: . Ans: .
9 Let f(x, y) = x4 + y4 − 4xy .

a) Find the critical points. b) Classify the critical points.

Ans: . Ans: .
10 Let x2z + yz3 = 2. Use implicit differentiation to find:

a) zx. b) zy.

Ans: . Ans: .

11 Let I =
∫ 1

0

∫ 1

√
y

√
1 + x3 dx dy.

a) Reverse the order of integration. b) Evaluate the integral in part (a).

Ans: . Ans: .
12 A solid in the first octant is bounded by x2 + z2 = 9 and y = 3x.

a) Set up the volume integral. b) Compute the volume.

Ans: . Ans: .



3

Name:

13 Set up and compute the integral for the volume of the spherical cap bounded by z =
√

25− x2 − y2, and z = 4.

Ans: .
14 Find the surface area of z =

√
x2 + y2 bounded by the cylinder x2 + y2 = 1.

a) Set up the surface integral. b) Compute the integral.

Ans: .
15 Evaluate

∫ ∫ ∫
E

√
x2 + y2 + y2 dV, where E lies between the spheres ρ = 1 and ρ = 4.

Ans: . Ans: .
16 Let F = (3y3 − 10xz2) i + (9xy2) j− (10x2z) k and C is the line segment joining (0,0,0) to (1, 1, 2).

a) Is F irrotational? Explain. b) Compute
∫

C
F · dr

Ans: . Ans: .
17 True or False?

. a) ∇ · ∇f = 0, for all f.

. c)
∫

S
(∇× F) · dS=0 for any closed surface.

. b) If B is incompressible then B = ∇×A for some A.

. d) Conservative vector fields are always irrotational.

. e) Irrotational vector fields are always incompresible.

Extra Space



4

Name:
18 Evaluate

∮
C

F · dr, where F = xy2 i− x2y j and C is the boundary of the region between the circles x2 + y2 = 1
and x2 + y2 = 9

Ans: .
19 Find the flux of the vector field F = x3i + 3yz2j + 3y2zk, over the sphere x2 + y2 + z2 = 16

Ans: .
20 Find

∫ ∫
S
(∇× F) · dS, where F = 〈x3 − z3,−y2z, yz2〉 and S : x =

√
25− y2 − z2 oriented positively.

Ans: .
Extra Space


