
1. (6 points) Given the differential equation

y" -I- 6y' -I- 9y -- O,              (1)

(a) (2 points) Determine the characteristic equation and two linearly
independent solutions.
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(b) (3 points) Solve the initial value problem consisting of equation
(1) and initial conditions: y(0)= 1, y'(0)= 1.
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2. (6 points) Determine the real-valued general solution of the following
differential equations"

y" + 4y' + 8y = O.



3. (15 points) Consider the differential equation

y" - 4y' = 5x + 3xc4z + cos z (2)

(a) (2 points) Write its associated homogeneous differential equation.

(b) (3 points) Determine the general solution of the differential equa-

tion written in (a).   1% XVz- 9. ÿ- Ia 0ÿ "= =ÿ  -=-3  (Z --

(c) (4 points) Using undetermined coefficients ÿ÷ÿm--ÿ
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2" - 4y' = cos z

(d) (3 points) Solve the initial value probleN
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y(0) : 0 ÿd y'(0) : 17yll
'ÿ      C l 12 ÿ 4y'>( = cos z;

• Y- cz_

'/_%)= -%Z : ÿfl "          c - o
(e) (6 points) Determine the form of the generaÿsS]ution of equation         1

(2).
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4. (6 points) Use variation of parameter method to determine a particular
solution for the differential equation y" - 4y = 2e3ÿ.
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5. (5 points) Use the definition of Laplace transform to compute F(s),
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where

6. (6 points) Compute the Laplace transforms of each of the following
functions

(a) (3 points) 21ÿ2- t2et÷2 --e-ÿ q--2 cos(St0 -i- ?(6t).-ÿ 9 (ÿ-)

(b) (s points) ÿ<ÿ, usinÿ s-tÿns]ÿtion property.
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7. (10 points) Compute the inverse Laplace transform of each of the fo!-
lowing:

If you need to use partial fraction decomposition, compute
the inverse without determining the values of the coefficients
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8. (8 points) Solve the following initial value problem
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