MA 341
Test 1
(Homogeneous Linear Ordinary Differential Equations)

Hoon Hong

1st-order, 1 variable

Problem:
y'-3y=0
y(0)=-6

1. Find the general solution:
A—3=0
A=3
y=C
2. Find the particular solution:

C=-6
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e
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3. Sketch the particular solution:
y




2nd-order, 1 variable: Real eigenvalues

Problem:
y'+6y +8y=0
y(0)=1
y'(0)=0

1. Find the general solution:
2 +6%+8=0
A=-2,-4
-2t 41
yzclé X+C2é )
2. Find the particular solution:
, (-21) (-41)
y'=-2C,e "-4C,e
C,+C,=1
-2C,-4C,=0

C,=2,C,=-1

(-2t)  (-41)

y=2e -e

3. Sketch the particular solution:
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2nd-order, 1 variable: Non-real eigenvalues

Problem:

1.

2.

y'-2y'+26y=0
y(0)=-1
y'(0)=4

Find the general solution:
A —20+26=0
A=1+511-51I

y=¢'(C,cos(5t) +C,sin(5t))
Find the particular solution:

y'=¢'(C,cos(5t)+C,sin(5t)) +e' (-5 C,sin(5t) +5C,cos(5t))
C,=-1

C,+5C,=4

C,=1

y =e'(—cos(5t) +sin(5t))

3. Sketch the particular solution:
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1st-order, 2 variables: Real eigenvalues

Problem:

1.
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Find the general solution:
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A -A-6=0
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y = Cl[ ﬂ eV CZ[ ﬂ e

. Sketch the general solution:
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. Find the particular solution:

e el 2L

C,=-2C,=1

_[ -4} KD J{ 2} KD
Y=l 2 4

4. Sketch the particular solution:
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. Find the general solution:

3-n 2
Det[ 1 —Z—JZO

A +5L+4=0
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. Sketch the general solution:
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. Find the particular solution:

e el 2

C,=-2,C,=-1

_[ 4 40 J{ 2} oV
Y=L 2l 2

. Sketch the particular solution:
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1st-order 2 variables: Non-real eigenvalues

Problem:
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1. Find the general solution:
Det["l_K B }:0

4 —1-2
A 4210+17=0
-4
k_-1+4l,v_[4l}
-4
x_4—4Lv_L4J

oc=-1,B:4’p:[_ﬂ’q:[ ﬂ
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2. Sketch the general solution:
y2

Q:E::> y1
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3. Find the particular solution:

e el &Ll

C,=-2,C,=-1

y=e ([ ﬂ cos(4t) +[ ﬂ sin(4 t)j

4. Sketch the particular solution:






