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Use the back of the previous page if more space is needed!

MA303 EXAMINATION III (Practice)

Name ID # Section #

There are 10 Problems on this booklet. For All problems, mark the answers clearly.
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1. (5 pts)
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1.

(5 points) The approximate value of the solution at ¢t = 0.2 of

y =t +y% y0)=1

is evaluated using Euler method with A = 0.1. The approximate value is

2. (5 points) Consider the equation

v =t+y’, y(1)=0.
The following Runge-Kutta method is used to compute an approximation to y(3) with h = 2:

h
Yn+1l = Yn + g(knl + 2kp2 + 2kn3 + kn4)

where

h h
kn1 :f(tnayn)a kn2 :f(tn+_>yn+§kn1)>

2
h h

The approximate value of y(3) is
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3. (b points) The phase portrait for a linear system of the form

x = Ax,

where A is a 2 x 2 real matrix, is as follows.
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Which of the following best describes the eigenvalues of A:

a) two real negative eigenvalues

b) two real eigenvalues of opposite signs

)

)

¢) two complex eigenvalues with positive real part
)
)

two complex eigenvalues with negative real part

d

e) one negative repeated eigenvalue
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4. (5 points) Find all values of k for which the equilibrium point (8) of the system

()= 5)()

is a spiral (in) point.

5. (5 points) If x(t) :4(_11) +2[t<_11) + (_21)},thenx(2):
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6. (5 points) The solution of the initial value problem x’ = ( 2 O) x, x(0) = (1) is

1

1
7. (5 points) Given that the matrix A = 1

. . . 1
ro = 1 — 4, with corresponding complex eigenvectors (1) and (

solution of x' = Ax.

has complex eigenvalues r;1 = 1 + 4 and

1.), find the general
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8. (5 points) If the general solution of the homogeneous system x’ = ((1) g) X is given by

1 0
xp(t) = Crel ( 0) + Coe? (1 ), then the general solution of the nonhomogeneous system

/_10+_t—4.
X'=|g o)xte | _5]is

9. (5 points) Consider

/_ 3 _2
X = 9 _9 X

Find an initial data x(0) such that when ¢ — oo, the solution approaches (0, 0).
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10. (5 points) Find the general solution of the system x’ = (i :Z;) X

EXAMINATION III (Answer)
1.2211
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