
MAE/MSE 502, Fall 2015, HW3 Solutions

Prob 1

The solution is

          u( x , t)= ∑
n=1

∞

an sin (
nπ x

4
)cos( nπ t

4
) ,

where

          a n=
∫
0

4

P( x) sin (
nπ x

4
)d x

∫
0

4

[sin (
nπ x

4
)]

2

d x

.

Plot for Part (a) (with 90-term truncation)



Plot for Part (b) (with 90-term truncation)

Prob 2

    u( x , t)= (2+3 t+
t2

2
)+ sin (t )cos (x) +

1
5

[
1
2

sin(2 t )−cos(2 t)+e−t ]sin (2 x)

Prob 3

    E (t ) = π
2

e−t + 4π (1−e−t) ;  E (1) = π
2

e−1 + 4π (1−e−1) , E (∞) = 4π

Prob 4

    u( x , y ,t )= 2sin (π y)(1+t )−4π
2

+ sin (π y )cos(π x)(1+t)−5π
2

    


