DiffEq - Ch 8 - Required Practice

8.1

#1. Write the linear system in matrix form:

dx
—=3x-5
dt Y
dy
—=4x+8
dt Y

#2. Write the linear system in matrix form:
dx

—=-3x+4y-9z
dt Y

dy

dt Y

%:10x+4y+3z
dt

Name:

#3. Write the linear system in matrix form:

—x—x—y—i-z—i-t—l
dt

Q:2x+y—z—3t2
dt

%:x+y+z+t2—t+2
dt

#4. Write the given system without the use of
matrices:

- 4 2|- 1
X' = X+ e’
-1 3 -1



#5. Write the given system without the use of
matrices:

J X 1 -1 2| x 1 3
— =3 -4 1 +|2le"—| -1t
ar y y

z -2 5 6|z 2 1

H
#6. Verify that the vector X is a solution of the
given system:

ﬁ
#7. Verify that the vector X is a solution of the
given system:

- _1 1 — b d —1 _E;

1 -1



ﬁ
#8. Verify that the vector X is a solution of the
given system:

#9. The given vectors are solutions of a system
- oS- ]
X'= A X . Determine whether the vectors form a

fundamental set on the interval (—oo,oo) :

H
#10. Verify that the vector X, is a particular
solution of the given system:

-
X'=

1 4
32

2 1
H

-1 0|X;

2 -1

|

2t-7
—4t-18

|

2

>l

o) N



8.2 day 1

#1. Find the general solution of the system: #2. Find the general solution of the system:

dx
X _ —=—4x+2
7 x+2y di y
dy 5
D _axi3y STy

dt



#3. Find the general solution of the system:

2> |10 =5 |2
X'= X
8 -12



#4. Find the general solution of the system:
Ex+y-z

a7

dy

i )

a7

dz

—=y-z
a >



#5. Find the general solution of the system:
-1 1 0

- -
X'=l1 2 1|X
0 3 -1



#6. Solve the initial-value problem:

z{? OIA % i)



8.2 day 2

#1. Find the general solution of the system: #2. Find the general solution of the system:
dx = -1 3|2

23— X'= X

g {—3 5



#3. Find the general solution of the system:
dx

—=3x-y-z
dt Y
dy
—=x+y-z
a7

Z
—=x-y+z

dt



#4. Find the general solution of the system:
5 40
%

N
X'=l1 0 2|X
0 2 5



#5. Find the general solution of the system:
1 0 0



#6. Solve the initial-value problem:

S



8.2 day 3

#1. Find the general solution of the system:



#2. Find the general solution of the system:

- 4 -5|—>
X' = X
5 —4



#3. Find the general solution of the system:
dx

— =z
dt
dy _
dt
dz

=y

i



#4. Find the general solution of the system:
2 5 1
%

N
X'=|-5 -6 4|X
0 0 2



#5. Solve the initial-value problem:

ol red



8.3 day 1

#1. Use the method of undermined coefficients to
solve the system:

dx
—=2x+3y-7
dt 4

éz=—x—2y+5

dt



#2. Use the method of undermined coefficients to
solve the system:

> |1 3> | =27
X'= X+ !
31 t+5



#3. Use the method of undermined coefficients to
solve the system:

zr{‘* %} i e

9 6 10



#4. Use the method of undermined coefficients to
solve the system:

1 1 1 1

- -

X'={0 2 3|X+|-1|e"
0 0 5 2



#5. Use the method of undermined coefficients to
solve the initial-value problem:

ol e



| 8.3 day 2

#1. Use variation of parameters to solve the
system:

- 0o 2|- 1
X' = X+ e
-1 3 -1



#2. Use variation of parameters to solve the
system:

- 1 8 (= |12
X' = X+ t
1 -1 12



#3. Use variation of parameters to solve the
system:

- 0 -1|—> |sect
X'= X+
1 O 0



#4. Use variation of parameters to solve the
system:

- 1 —-1{—= |cost
X' = X+| | |€
1 1 sin ¢t



| 8.3 day 3

#1. Solve the initial-value problem:

> |3 —1]|> |4 - 1
X'= X+, x(0)=
-1 3 4e* 1



8.3 day 4

#1. Rewrite the following 3" order differential
equation as a system of 3 1¥-order differential

equations (and also write the initial conditions in
matrix form):

ym _ 2y" + 3yl — 9 + eX
y(0)=3, »'(0)=0, y"(0)=-2
(do not solve the system)



Ch8 Test Review

#1. Find the general solution of the system: #2. Find the general solution of the system:
dx ) )—(>’ |10 =5 )—(>

@ 18 -2

& =4x+3y

dt



#3. Find the general solution of the system: #4. Find the general solution of the system:
- |6 2|2 dx
"= —=3x-y
-3 1



#5. Find the general solution of the system:

- -1 3(—
X'= X
-3 5

#6. Solve the initial-value problem:

T



#7. Find the general solution of the system:

#8. Find the general solution of the system:

— 4 -5|-—>
X' = X
5 —4



#9. Solve the initial-value problem:

ol red



#10. Solve both ways (method of undermined
coefficients and variation of parameters):

zr{‘* %} i e

9 6 10



#11. Solve both ways (method of undermined
coefficients and variation of parameters):

- 3 2|2 |27
X'= X+
-2 -1 e’



#12. Rewrite the following 3"-order differential
equation as a system of 3 1%-order differential

equations (and also write the initial conditions in
matrix form):

Y'—=y"+2y =3y =t -4t
y(O):3, y’(O):7, y"(O)zS
(do not solve the system)



