
[MATH2605] Exam 2 Name:
Please print your full name.

Mar. 14. 2007
Problem 1 (20pt)

Let R = 1
9

 1 8 4
4 −4 7
8 1 −4

.

1.1 (15pt)

Compute the axis of rotationu and the angle of rotationθ .

1.2 (5pt)

ComputeQ so thatQn = R (You do not have to simplify).
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Problem 2 (20pt)

Consider an ODE ¨x+3ẋ+2x = kx.

• Whenk = 0, does lim
t→∞

x(t) = 0? (5pt)

• Whenk = 3, does lim
t→∞

x(t) = 0? (5pt)

• Compute the range ofk so that lim
t→∞

x(t) = 0. (10pt)
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Problem 3 (20pt)

Let x(t) =
[

x1(t)
x2(t)

]
. Consider the following ODE:

ẋ =
[
−x1 +2x3

2
−x1−x2

]
. (1)

Let x(0) =
[

1
0

]
. Using the forward Euler method with the time step∆t = 0.1, computex(0.1), x(0.2), andx(0.3).
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Problem 4 (20pt)

Let x(t) =

 4cos(t)
4sin(t)

3t

.

• Compute the velocityv = ẋ, the speedv = |v|, and the accelerationa = v̇.

• Compute the curvatureκ by usingκ = |v×a|
v3 .

• Compute the arc-length functions(t), the tangent vector as functions oft ands, i.e., computeT(t) andT(s).

• Compute the curvature normal vectorκN by usingκN = dT(s)
ds .

5 points each.
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Problem 5 (20pt)

5.1 (20pt)

Let A = VDV−1. Show thateA = VeDV−1.

5.2 (This problem is for extra 5pt)

Let A =
[
−2 1
0 −2

]
=−2I +N, whereI is the identity matrix andN =

[
0 1
0 0

]
. Show that

eAt = e−2tI+Nt = e−2t
[

1 t
0 1

]
(2)

5


