CoLoSTATE FALL 2013 MATH 340 ExaAM 2
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Exam Policy

(i) No calculator, textbook, homework, or notes should be used. Please write down all
necessary steps, partial credit will be given if deserved.

(ii) You could use one 2-sided Cheat Sheet for this exam.

Good luck!




(10 points) Problem 1. True or False, circle your answer (2 points for each item, no partial
credit).

(()((T) ) (F) The three vector functions uy(¢) = [cos(t), 0, — sin(t)]T, us(t) = [sin(t), 0, cos(t)],
) = [0,€",0]” are linearly independent on the interval (—, ).
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ii For the square matrix A = , vi = [1,0]T is an eigenvector associ-
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ated with A\ = 2.
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(iii) (T) /(E)\ For the square matrix A = [ 0 2

associated with \ = 2.

o ; z'(t) = 3z — 4y e S
(1v) (F) Consider the ODE system { y'é tg s The equilibrium point at
the origin is a spiral source.

}, vy = [1,1]7 is also an eigenvector
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(15 points) Problem 2. In an experiment,
o A 5-kg mass is attached to a spring.

¢ The displacement of the mass-spring equilibrium from the spring equilibrium is mea-
sured to be 0.75m.

o The mass is then displaced 0.36m upward from the mass-spring equlibrium.

e Then the system is given a sharp downward tap, imparting an instantaneous downward
velocity of 0.45m/s.

Assume there is no damping present. Set up (but do not solve) an initial value problem
for the resulting motion.
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(15 points) Problem 3. Consider an ODE system x/(t) = Ax, where A = [ .23 _34 } :

(O P"S (i) Find a fundamental matrix Y (¢). .
DP"‘Q ) Find the inverse of Y (0).
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. : o'(t) = =2y + z(2? + 4y? — 4)
(15 points) Problem 4. Consider the autonomous ODE system { = % Ty (g )

S‘f(’; Verify that z(t) = 2 cos(t), y(t) = sin(t) is a solution.

l?ﬁ‘ j)/ Is there any solution curve passing through the point (z, y > ,/_\
e — How many? Q—ﬁ{
i S

_— — Briefly justify your answer.
g

(iii) Assume that (z(t),y(t)) is a solution curve in part (ii).

W{Z/ Can the solution curve go through the point (z,y) = (3,0)?

7 — Briefly justify your answer.
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(15 points) Problem 5. Find the solution to the initial value problem

y"(t) — 3y'(t) + 2y(t) = 0,9(0) = 2,4'(0) = —3.
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(15 points) Problem 5. Find the solution to the initial value problem

Methed 2 y'(t) — 3y (t) + 2y(t) = 0,y(0) = 2,¢/(0) = —3.
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(15 points) Problem 6. Consider an ODE system x'(t) = Ax, where A = [ _02 ; ]

(i) Find its real-valued general solution;

(if) Classify the equilibrium at the origin (stable/unstable? center/nodal/saddle/spiral?)
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(15 points) Problem 7. Find the general solution of x'(¢) = A x(t), where A = [
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At Soln

(15 points) Problem 7. Find the general solution of x'(t) = A x(t), where A =
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