MATH 420 — Differential Equations
Kristin Lui

1. {14 points) Consider the differential equation below.
X"+ 6x" +9x' = g(x)
a. ({6 points) Find the complementary solution to the homogeneous differential equation.
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b. (8 points) For the DE described above, let g(x) be defined below. For each different

g(x), guess the form of the particular solution and give the proper annihilator function.
Use the space below for work before writing your answer.
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Annihilator Function o
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z
Annihilator Function ( D’\'%S
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i, g(x) = xe 3 sin(4x) Guess form of y,, & (Ax+8Ystn(ux) * ((x*D) COS(‘-JX{_&
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Space below is for work if needed.
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2. (16 points) Solve the differential equation using the superposition approach for undetermined
coefficients. Little or no credit will be given if the annihilator approached is used.
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3. (16 points) Solve the system of differential equations.

{x’=x—2y
y'=5x—y
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W= Gsin(3t) & (2. Cos (24)

Savn o R

C\-%(2 . (
_ Ay XxCq i sw(3t)
X = ( AN < (s (3%) ( = )



MATH 420 — Differential Equations
Kristin Lui

4.

)

(20 points) A spring attached to the ceiling is stretched by 6 inches by a 2Ib weight. The spring
is in a medium that imparts a damping force of 1lb-sec/ft. The massis pulled down 3 inches and
imparted with an upward velocity of 3 ft/s.

a. (7 points) What is the DE of the system and the initial conditions?

b. (11 points) Find the equation of motion that satisfies the initial conditions.

- A
- - M= — -
W Z 22 7 v

1)

LQ_S;* W= —Q:-:‘—{
\

i

S
b
KU lex Rbux =

M & Voem x4 = O

(n +8Y =0

%0\\& Jg \VP

-3 ’té
—- e x(G
! —-XC\éiﬂr ‘\'CZQ’ /%CZ

\ . ¥ O
X( =5 =

%t




MATH 420 — Differential Equations
Kristin Lui
5.

{16 points) Use variation of parameters to solve the nhon-homogeneous differential equation.

x2y" +8xy’ + 6y =x""
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6.

(18 points) Use the reduction of order method to find the second and particular solutions of
the DE.

x2y" +8xy’ + 6y = x?
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Bonus:

a. (4points) What is the particular solution for the differential equation below? (Hint: this DE is
related to problems 5 and 6). Explain how you arrived at your answer.
x2y" +8xy + 6y =x*+x7t
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b. (6 points) State the intervals where solutions may exist for the differential equation. State the
longest interval on which the DE is certain to have a unique solution for the initial conditions
given.

(t—1y" -3ty +4y =sin(t) y(-2)=2, y'(-2)=1
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