
In all problems, λ = ln 2/5 (because e5λ = 2), so the eλt term will be
e(ln 2/5)t = 2t/5. The general solution is 2t/5f(x− 4t).
1. 20/tf(x− 0) = 1 means f(u) = 1 so

c(x, t) = 2t/5.1 = 2t/5.

2. 20/tf(x− 0) = 2 + cosx means f(u) = 2 + cosu so

c(x, t) = 2t/5(2 + cos(x− 4t)).

3. 20/tf(x− 0) = 1
1+x2 means f(u) = 1

1+u2 so

c(x, t) = 2t/5
1

1 + (x− 4t)2
.

4. 21/5f(x− 4) = 2 + cosx means (substitute u = x− 4 so x = u+ 4) that
f(u) = 2−1/5(2 + cos(u+ 4)) so

c(x, t) = 2(t−1)/5(2 + cos(x+ 4− 4t)).

5. 2t/5f(−4t) = 1 means (substitute u = −4t so t = −u/4) that f(u) = 2u/20

so
c(x, t) = 2t/5(2(x−4t)/20) = 2x/20.

6. 2t/5f(−4t) = sin t, same substitution, gives

c(x, t) = −2x/20 sin
(
x− 4t

4

)
.

7. 2t/5f(1− 4t) = 1
1+et and substitution u = 1− 4t, so t = (1− u)/4, gives

c(x, t) = −2(x−1)/20 1

1 + e
1−x+4t

4

.
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