Math 330 Differential Equations Fall 15 Midterm 2a

Name: s‘-{.u h ::N\__S

o [ will count your best 8 of the following 10 questions.

e You may use yor textbooks and notes, but no electronic devices.
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(1) (10 points) Find all solutions to the following system of linear equations.
Ty —To+ T3 — T4 +35=10
L1 — Ty + 2x3 — x4+ x5 =0
2x1 — 2x9 + 23+ 315 =0
2r; — 2x9 + 273 — 224 + 425 =0
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(2)

3

(10 points) Find an expression for a matrix (with respect to the standard
basis) for the linear map from R? — R? which expands by a factor of 2 in the

direction B] and reverses the direction B]
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(3) (10 points) Are the following two vector spaces the same?

1 1
V = span{ = : } = span{
L) 2 =1]" O ? *2
2 —1 1
NV We
You may use the fact that = —_—
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-1 1 0 2 g TR0
1 -1 0 -2 row reduces to 00 0fm"
2 =¥k Iv 1 0000

Explain your answer.

:..o\'S by is o Unov (AM\OthW\ 5’{ Vi Ve ‘-D Wy € \/
s W \s \A__’j a Unaes (mmtal.mho\)\b"f' iNe =D UL#\/
| P> VW .

p;\g\‘ iV‘ Ul q



(4) (10 points) Find the eigenvalues and eigenvectors of the matrix

A= {g _i]_
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(5) (10 points) Find the general solution to X' = AX, where
51 —3
aslp

You may use your answer to the previous question.

M= o[l wfz]

-V



([,

(6) (10 points) Solve the initial value problem X’ = AX, where
5 -3 N
A= {6 _4] , and X(0) = [1] ;

You may use your answer to the previous question.
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(7) (10 points) Find the general solution to the differential equation X' = AX,

where
1 -
a=[i 7]
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(8) (10 points) Find the equilibrium solutions and draw the phase portrait for
the differential equation ' = z? — z* and discuss their stability.
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(9) (10 points) For what values of k are there stable equilibrium solutions for

2" = —x + k' — (2/)*?
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(10) (10 points) Find the equilibrium solutions for the following system of differ-
ential equations and decide whether or not they are stable.
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