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1. (10 pts) Find the general solutions for each of the following equations in its
definition interval:

(i) .
xd—y —y = /922 + ¢
T
(i)
z’ydz + y(2® 4+ e ¥ siny)dy = 0;
2. (5 pts) Given a family of curves {C} with the function

1
z24c

y:

Find the equation of orthogonal trajectories to {C}.

3. (15 pts) Find the general solutions for each of the following equations:

(a)
(D = 1)(D* + 4)*y = 2 — 2sin 2z;

(b)
z?y" 4+ 4zy' + 2y = cosz (x> 0),

(use the method of variation of parameters).
4. (15pts) Given the following equation
4
(z=2%" + (z - 2)e™y + —y =0,

(a) Classify each singular point of the given equation as regular or irregular;

(b) Derive the indicial equation for each regular singular point;
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(¢) For each regular singular point, determine which of the following occurs
without solving the equation:

(i) all solutions are bounded near the point;

(ii) there is a non-zero solution, but not all solutions are. bounded near
the point ;
(iii) there is no non-zero solution bounded near the point.

5. (20pts) Given the equation

2.1

ey +ay - (24 2)y =0,

(a) Show that x = 0 is a regular singular point of the given equation;

(b) Determine the recurrence formula for the coefficients in the Frobenius series
expansion of the solution near z = 0;

(c) Find the first four terms of two linearly independent solutions: {y;,y,} on
the interval (0, co).

6. (20pts)
(a) Find the Laplace transform of the following function:
S(t) = 2e%sint + 4e~" cos 3t;

(b) Sketch the given function; express it in terms of the unit step function then
determine its Laplace transform.

t, 0<t<1,
fy=4q1, 1<t<s3,
et t> 3.

(c) Find the inverse Laplace transforms of the following functions:

N 2543 .. e (514 6)
(i) F(s)= (52— 251 5)’ (i) F(s) = 2ig

7. (15pts) Solve the following IVP’s with the Laplace transform method:

4
y" + 3y 4+ 2y = 1004 (t) sin (t — ;), y(0) =1, 3'(0) = 0;



s

LAPLACE TRANSFORM TAB. &

10 £ie =] rweta

f(@) Lf(s) = f f()e*dt
0
n n! Tas
t", neN i s> 0 Ua(t), a >0 y Rs >0
1 s Rs>0 ua(t)g(t~a), a >0 ¥ Lg(s)
t 572, Rs >0 ~e®g(t) Lg(s—a)
. I(v+1) | s
t, v> -1 SVT, Ns>0 g(ct), c>0 Eﬁg(c)
et (s—a)™!, Rs>aq da(t) =6(t—a), a >0 *, Rs>0
. ) t
sin(wt) oz i8>0 fg(t) =A f(t = v)g(u)du Lf(s)Lg(s)
n—1 *
n n n—k—1 ¢(k
cos(wt) ao o B >0 f™), neN s llf(s)—’;s 7%)(0)
at d 4 ' sLf(s) — F(0
e sm(wt) m, RNs>a 7 (t) S f(s) f( )
o cos(wt) i Rs>a @1 (t) ‘szllf(S) —5£(0) - f'(0)
esll) Geprar % 7
n_at n! n Ld"Lf
t"e™, neN m,%8>a tf(t),nEN ( ) (3)

dsm




