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1. (15 points) Suppose that a sum Sy is invested at an annual rate of return r» compounded continuously.

(a) (10 points) Find the time 7T required for the original sum to double in value as a function of .

(b) (5 points) Find the return rate r if the initial investment is to double in 8 years.



2. (20 points) Solve the following initial value problem

y" —y=4sinhz, y(0)=2, y'(0)=2.



3. (20 points) Solve the following initial value problem

2’y = 3wy’ +4dy =2"Inz, y(1) =1, y(1) =0.



4. (30 points) Find the Laplace transforms of the following periodic functions

(a) (15 points) f(t)=t, 0<t<1; f(t+1)= f(t)
(b) (15 points) f(t) =sint, 0 <t <m; f(t+7m) = f(¢)



5. (15 points)

(a) (10 points) If f(t) =t™ and g(t) = t", where m and n are positive integers, show that
1
frg= tm+”’1/ u™(1 — u)"du
0

(b) (5 points) Use the convolution theorem to show that

min!
(m+n+1)!

1
/ u™(1 —u)"du =
0



