
Math. 401, Sec. 501 Spring, 2016

Homework 4, due February 25

1. Use separation of variables to solve the IBVP

ut(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(0, t) = 0, u(1, t) = 0, t > 0,

u(x, 0) = f(x), 0 < x < 1,

when

(i) f(x) = sin(2πx)− 3 sin(6πx);

(ii) f(x) =

{
x 0 < x ≤ 1

2 ,
0, 1

2 < x < 1.

2. Use separation of variables to solve the IBVP

ut(x, t) = uxx(x, t), 0 < x < 1, t > 0,

ux(0, t) = 0, ux(1, t) = 0, t > 0,

u(x, 0) = f(x), 0 < x < 1,

when

(i) f(x) = 3− 2 cos(4πx);

(ii) f(x) =

{
0, 0 < x ≤ 1

2 ,
2x, 1

2 < x < 1.

3. Use separation of variables to solve the IBVP

ut(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(0, t) = 0, ux(1, t) = 0, t > 0,

u(x, 0) = −3. 0 < x < 1,

4. Use separation of variables to solve the IBVP

ut(x, t) = uxx(x, t), −1 < x < 1, t > 0,

u(−1, t) = u(1, t), ux(−1, t) = ux(1, t), t > 0,

u(x, 0) = 2 sin(2πx)− cos(5πx), −1 < x < 1.

5. Use separation of variables to solve the IBVP

utt(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(0, t) = 0, u(1, t) = 0, t > 0,

u(x, 0) = 2 sin(3πx), ut(x, 0) = 2, 0 < x < 1.

6. Use separation of variables to solve the IBVP

utt(x, t) = uxx(x, t), 0 < x < 1, t > 0,

u(0, t) = 0, u(1, t) = 0, t > 0,

u(x, 0) = −3 sin(2πx) + 4 sin(7πx), ut(x, 0) = sin(3πx), 0 < x < 1.
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7. Use separation of variables to solve the IBVP

uxx(x, y) + uyy(x, y) = 0, 0 < x < 1, 0 < y < 2,

u(x, 0) = f1(x), u(x, 2) = f2(x), 0 < x < 1,

u(0, y) = g1(y), u(1, y) = g2(y), 0 < y < 2,

when

(i) f1(x) ≡ 0, f2(x) = x, g1(y) ≡ 0, g2(y) ≡ 0;

(ii) f1(x) ≡ 0, f2(x) ≡ 0, g1(y) = y, g2(y) ≡ 0;

(iii) f1(x) ≡ 0, f2(x) ≡ 0, g1(y) ≡ 0, g2(y) = y.
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