Math 330 Differential Equations Fall 15 Midterm 2b

Name: SW

e I 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.
21— Ty + x4+ 225 =0
2y — 1o + a3+ 335 =0
321 — 2x0 + 23+ 24+ 625 =0
Ty + T3 — x4 +4x5 =10
You may use the fact that
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(2) (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 E]
Vy

Yy
,0“ 1
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(3) (10 points) Are the following two vector spaces the same?

1 |l 2 0
L | b 0| |2

V = gpan{ Rl b, W = span{ ol =2 }.
1 1

2 —1
M V.
You may use the fact that = -
1 1 & © 1o 10
L =L & 8 row reduces to 010
=g L G =g T 00 0M"
2 =1 1 00 00

Explain your answer.
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(4) (10 points) Find the eigenvalues and eigenvectors of the matrix
A= [:‘é g] .
VALY A-xL)=0 N B
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(5) (10 points) Find the general solution to X’ = AX, where

4[5 3

You may use your answer to the previous question.
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(6) (10 points) Solve the initial value problem X’ = AX, where
-4 3 1
A—1:“6 5],&11(:1)((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 : [a
A= [—1 1] '
u%mualuw : \ l-‘-'h l\a - O%Y+\= A=2ht)l A= ZI\I‘{--'?
- — 2
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(8) (10 points) Find the equilibrium solutions and draw the phase portrait for
the differential equation 2’ = 2® — 2% 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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YR oabiad. ik (op0)

uesnie DF = o \ DY (,Olu) e oi )
. TL—Z')UJ‘ = B

{ \ |

L “L vl O read®ye kTG
W74 d el shanhin
k<o Hable Lok Bhaalied s\'iﬁ st ¥ "

ML
s«lJJ-t \i{s Eg”\“ uusible

e A=zl e

2lighe
b--1 =2 \‘ \

SN:L‘- W h"'tl.

& &



11

(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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