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- l  , .aI. (@ points) Find the most general solution y(r) of the equation
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2. (fi ponts) Find the general solution g(t) to the differential equation
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3. (fS points) Find all solutions 3r to the equation beloq' and Ieave them in implicit form'
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f t  lb
'1. $, @ poinls) Pind the genera.l solution g(r) to the difierential equation

2Y"+Y':1+2sin(t) .
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E S. {Zf points) Find the general solution 3(l) to the equatron
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6, ft (r0 noints) Find the general solution y(r) of

4x2 y" +8rg'+y:0, t>6.
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7. (tO points) Find all singular points of the equation below a.:rd determine which of those
are regular singular points, where

r(r-2)2y" +3(r-L2)a'+ (r-  3)y:  g.
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8. (fS points) Use power series centered at 16 : 1 to look for two linearly independent
solutions g1(c) and y2(n) of the differential equation

-Bry"+2y'+y:0.

(a) Find the recurrence relation lor the power series coemcients.

(b) Find tbe fusr @ non-zero terms ofthe power series for earh of the linearly inde-
pendent solutions U and az.
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q $, 1n points\ Find the Laplace transform of the function .f given by
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*. gg points) Find an explicit expression (that is, without using convolutions) of the inverse

Laplace transform of the function F given by
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1l-. (tO poiats) Given a continuous but otherwise a,rbitrary furction g, use the Laplace
transform method to find the solution 3r to the initial value problem

y" + 4s' + 8Y : s(t)' Y(0) : Y'(0) : 0.

Express the solution gr in terms of appropriate convolutions with function g.
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12. 1rs points) Find the general solution sto *" *1151? t-"

fe - r'lc : An. A__ 
l; _;l

Sketch a phase porhrait with few solution trajectories.
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13. (@ point$ Find the solution z to the initia.l ralue problem
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14. 1tS points) Find every positive eigenvaiue ) and nonzero function y, solutions of the
bounda,rv vaiue oroblem

a" - 4a' + 4a: -^Y, y(0) : 0, s(3) : 0.
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15. (tS points) Consider the fir-nction f (r): -t, defined for -3 < r < 0.

(a) Sketch the graph of the odd periodic exbension of period 7 : 6 of the function /
above. Sketch the graph of this o.tension for at least three periods.

(b) Determine the Fourier series of this odd periodic exlension of /.
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You are allowed to use the Laplace transform table on page 317 in the textbook.

Nevertheless, this is a short list of Laplace transforms and Laplace transform properties that
could be useful for the exa.m. We use the notation f[/(t)] : f(s).

f ( t ) :e* F(,) : -1-  s >max{a,o},
s-a

f ( t ) : t " .  F(t :# s>0,

"f(f): sin(ar) F@: F+A s > 0,

.f(t) : cos(at) F('): A+A s > 0,

-f(r) 
: sinh(at) F('\: A+ s > 0,

. f ( t )  :cosh(at)  r t r ) : ; jZ s>0,

f (t):t*ed .(r): 
Gjl"LO 

s > max{a,0},

.f(r) : e"sin(bt) eG):=4;, * s > max{a,o},
G-ar+0"

f (t) : ed cos(bt) F(4 : ---2::- s > max{a,0}.
G-ar+0'

The following Laplace transforms could also be useful, where z denotes the step fuirction at
t : 0, and 6 the Dirac delta generalized function:

Llu(t- 41:t' LP(t- c)l: e-*

The following relbtions could a,lso be useful:

e-* Llf (t)): Llu(t - c) f (t - c)1,
Lled f  ( t ) ) :  F(s -  c) ,

Ll ld( t) l :  s"F(s) -  
" t"-1)1(0) 

-  . . .  -  / ("-1)(0).


