
MATH 261 Final Exam, Fall 2001

Simplify answers. No work, no credit Name: Score
1. A force F = 2i− 4j + 5k causes a displacement r = 4i− 2j + 3k. Find: 1 11

a) The component of F in the direction of r b) The work done by the force 2 12
3 13
4 14
5 15
6 16
7 17

Ans: . Ans: . 8 18
2. A lie passes through the point P (1,−2, 3) and is ⊥ to the plane 2x + 2y + z = 7 Find: 9 19

a) The direction vector of the line. b) The equation of the line. 10 20
Tot

Ans: . Ans: .
3. A plane P passes through the points P (1,−1, 1), Q(1, 2,−4) and R(5, 0, 1). Find:

a) A normal to P. b) The equation of P.

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

a) The speed v b) The curvature κ

Ans: . Ans: .
5. The point P (4, π/3, π/4) is given in spherical coordinates. Find its:

a) Rectangular coordinates. b) Cylindrical coordinates.

Ans: . Ans: .
Extra Space



2

Name:

6. Identify the names of the graphs described by the following equations.
a) 4x2 − 9y2 + z2 = 1 Ans: . b) θ = π/4 Ans: .
c) r(u, v) = 〈u, v, u2−v2〉 Ans: . d) r(t) = 〈2 cosh t, 9 sinh t, 4〉 Ans: .
e) x2 − 4y + z2 = 25 Ans: . f) r(t) = 〈sin t, 2t, cos t〉 Ans: .

7. Let r(t) = 〈t2, 2t, ln t〉, where 1 ≤ t ≤ e
a) Set up arc length integral. b) Compute the arc length.

Ans: . Ans: .
8. Let x2 + 4y + z = z3. Use the total differential and implicit differentiation to find:

a) dz b) ∂z/∂x

Ans: . Ans: .
9. Let f(u.v) = tan−1(u/v). Compute:

a) fu b) fv

Ans: . Ans: .
10. Let z = er cos θ, r = st, θ =

√
s2 + t2. Compute:

a) ∂z/∂s b) ∂z/∂t

Ans: . Ans: .
11. Let S be the surface z = 4x2 − 9y2 and consider the point P (1, 1,−5). Find a normal to the:

a) Level curve at P . b) Surface at P .

Ans: . Ans: .



3

Name:

12. Let S be the surface f(x, y) = 4 + x3 + y3 − 3xy.
a) Locate the two critical points. b) Classify the critical points.

Ans: . Ans: .
13. Evaluate the given integrals:

a)
∫ ∫

R(4− 2y) dA; R = [0, 1]× [0, 2] b)
∫ ∫

R ex2+y2
dA; R : x2 + y2 = 4.

Ans: . Ans: .
14. Compute coordinates of the center of mass of the semicirle y =

√
9− x2 with density ρ(x, y) = 5

a) xc.m = b) yc.m =

Ans: . Ans: .
15. Compute the volume inside the the semisphere z =

√
25− x2 − y2 and the cylinder x2 + y2 = 4.

Ans: .
16. Let x = u sin v and y = u cos v

a) Compute dx ∧ dy. b) The Jacobian of the transformation.

Ans: . Ans: .



4

Name:

17. Let F = 2xy2z3i + (2x2yz3)j + 3x2y2z2k
a) Show that F is conservative. b) Find f such that F = ∇f

Ans: . Ans: .
18. Find the surface area of z = 16− x2 − y2; z ≥ 0.

Ans: .
19. Compute

∮
C F · dr, where F = y3i− x3j, and C is the circle x2 + y2 = 16.

Ans: .
20. Compute:

∫ ∫
S F · dS, where F = xi + 2yj + 3zk, and S : x2 + y2 + z2 = 9.

Ans: .
Extra Space. (Comments?


