Math 325: Differential Equations Name:
Exam I September 23, 1997 Section:

Record your answers to the multiple choice problems by placing an x through one letter for

each problem on this answer sheet. There are 10 multiple choice questions worth 5 points

each and three partial credit problems worth 10 points each. You start with 20 points.
Determine which set of functions below forms a fundamental set of solutions to the

linear differential equation y”" — Sy” =0. 1,¢,¢3 1, ¢, ¢3 1, ¢, €% 1, eVt o—VBt 1 2t o3t
Determine the interval in which the solution to the initial value problem

(t* =1y = (t=1)y" +(t+ Dy =t
y(0)=1, ' (0)=0, y"(0)=1, y"(0)=0

is guaranteed to exist. (—1,1) (—1,00) (0,00) (—00,00) (—00,1)

Find the general solution of the differential equation y* + 43" + 4y = 0. (cit +
¢2) cos(V2t) + (cst+c4) sin(v/2t) (ert+co)eV? + (st +cq)e V2 ¢p cos(v/2t) + co sin(v/2t) +
(cst+ca)e V2 ¢; cos(V2t) +co sin(v/2t) +cze V2t 4 cie V2 (¢q cos(V2t) +co sin(v/2t)e V2t +
(c3 cos(V/2t) + ¢4 sin(v/2¢))e V2

Compute the Wronskian of the functions e3!, cos(2t), and sin(2t). 26e3! 0 12e3(cos(2t)+[}
sin(2t)) 4(cos(2t) + sin(2t)) 36

Compute all the roots of the characteristic polynomial 73 + 1. —1, % + i\/Tg, % — z‘/Tg
V3 sl V3 -1 . 1 | 1
—1, T—’_Zﬁ’ T_Zﬁ’ —1,0, 1 —172, —1 —1, 7§+17§, Ti—lﬁ

Let ¢(t) be the solution to the initial value problem y' = t* + log(y), y(0) = 2.
Determine which of the following expressions gives a correct bound for the local truncation

error using the Euler method on the interval [0, 1]. |e,4+1] < (2 + maxp<i<i Wﬂﬂ

enta < (8 + 3 MaxXo<y<1 |log S(H))A? lent1] < (1 + 5 maxo<i<ilog2)h? Jensr| < (4 +
maxo<t<1 gr507) 7 len+1| < 5(1 +maxo<i<t |¢(t)])h?
Compute the Laplace transform of the function

el fo<t<1
t: e _
J®) {1 if t > 1

lis [el=5—1] —I-%e_s ﬁ[e_s —1]+ %e‘s uy(s—1)[el™5—1] —I-%e_s %e‘s lis [e™s —e™1] -l—%

Rewrite the following function in terms of step functions.

0 ifo<t<?2
g(t):{t—?) if2<t<3
-1 ift>3
(t=3)uz(t) — (t—2)us(t) t =3 4wua(t) — (¢ —3)uz(t) —us(t) (¢t —3)uz(t)+ (t —3)us(t) —us(t)
U2 (t) + (t - 3)U3 (t) (t - B)UQ(t) - Ug(t)
Compute the inverse Laplace transform of the function
1 s

F(S)282—9_32—|—25

1



3 sinh(3t) — cos(5t) §(e* — e73) — cos(5t) §sinh(3t) — sin(5t) §(e” — %) —
(e3 — e73") — L cos(5t)
Determine the inverse Laplace transform of the function
6723
F(s) =
(8) ==

g ()e* =2 iy (£)e2E=1 uy (1) =2 uy(t)e?t4 g (t)et =9

£ sin(5¢)



11. Find the form of the general solution of the equation
y/// . 2y// . 4y/ + 8y — t62t

(Do not solve for the constants.)



12. a) Use the Euler method with step size h = 0.1 to calculate an approximate value for
#(0.2) where ¢(t) is a solution of the initial value problem 3’ =t — y?, y(0) = 2.

4truein
b) Explain how to calculate one step of the Runge-Kutta method to find a numerical

approximation to the initial value problem 3" = f(¢,v), y(to) = yo-



13. Use Laplace transforms to solve the initial value problem

y'+4y =4,  y(0)=0, Y (0)=3



