Final Examination April 17, 1997 Mathematics 189-325B

MARKS

1. Solve the following ordinary differential equations:

(5) (a) ¥ +2y=e".

(5) (b) (4z3y~2 + 3y~ 1)dz + (3zy~2 + 4y)dy = 0.

(5) (c) (Bay +y?) + (2® +ay)y’ =0.

(5) (d) z%y" +zy’ + (22 — 1/4)y = 32%/%sinz(z > 0), given that y;(z) = 2~ /2 sinz and

ya(x) = 2~/2 cos x solve the associated homogeneous equation.

(15) 2. (a) Let

T; 0<z<1
f(aj):{f(a:—l); z > 1.

Compute L{f}(s).
(b) Let

f(t) = 0; t<1
Sl -2t42;, t>1.

Compute L{f}(s).
4 (1= e 2s
(c) Compute L <T)

(d) Compute £ (F(as+ b)) in terms of L 1(F(s)). Justify your answer.
(20) 3. (a) Solve

v+ 2y +y=08(t) + uz(t)
y(0)=0,y(0)=1.

(b) Find the solution of the initial value problem:

Express your answer as a convolution integral.
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(25) 4. (a) Solve in a series centered at z = 0:

(3—xz?)y" —3zy’' —y=0.

What is the radius of convergence?

(b) Solve in a series centered at x = 0:

1-=)y"+y=0.

(15) 5. Solve the heat equation
Ut = Ugy

on the strip t > 0, —1 < z < 1, with boundary conditions

u(—1,t) =u(l,t) =0
u(z,0) = Tsin(4nz) .
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