Calculus IV, MAT 303

Summer 11 2008
Practice final

(1) Solve the linear first-order equation

(2® + 1)y + 32y = 62

Solution: Multiplication by the integrating factor
3z
pla) = el F = (2 1)

yields

(22 +1)%%y = /633(])2 + D)Y2dz =2(2*+ 132+ C

(2) Find the general solution of the following linear equation

y®) 4 3y" + 4y +12y =0

Solution: Solving the characteristic equation
P4+ 3 +dr+12r =0
to get

= —3, To = 22, rs = —21

hence the general solution is

y(x) = c1e” + ¢y cos 27 + c3sin 27.

(3) Solve the following linear system

Ty = 371+ 239 + 273
Ty = —0dw1 —4x9 — 273
Ty = DT+ dT2 + 373

Solution: First find the eigenvalue of the matrix, which is
1



—2,1, 3 respectively, then

T (t) = Cget + 03€3t
zo(t) = cre”? — coe! — cze
X3 (t) = —C1€72t + C3€3t

(4) Solve the Initial Valute Problem

X/—{_Q ].

1y } X, X(0)=10,1)"

Solution: The general solution is x1(t) = (c;+cotcot)e™3t,  xo(t) =

(—c1—cot)e 3, together with initial condition, z1(t) = te™3,  zo(t)

(1 —t)e3

(5) Use Laplace transformation to solve
" +x=cos3dt, z(0)=1, 2'(0)=0

Solution: z(t) = (9 cost — cos 3t)

(6) Find the Laplace inverse transform of

S e T

Solution:

1
x(t) = 1—0(3e3t —3cost +sint)



