SCIENCE ONE, MATHEMATICS - HOMEWORK #2
Due 10AM, Friday, Oct. 17

PROBLEM 1. If f is a differentiable function and g(z) = ?f(x), use the defi-
nition of derivative as a limit to show that ¢'(z) = 2*f'(z) + 2z f(x).

PROBLEM 2. Show that if b > 1/2, there are three straight lines through (0, b),
each of which is normal to the curve y = 22. How many such lines are there if
b=1/27 If b < 1/27 Explain.

PROBLEM 3. Let m > 0 and k£ > 0 be given constants (m is the mass of a
particle attached to a spring that has a Hooke’s Law constant K), and con-
sider the problem of finding the displacement z(t) that satisfies the differential
equation
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and satisfies at ¢ = 0 the two initial conditions

z(0) =z, 2'(0) = vy.
The solution can be expressed as
z(t) = Acos(wt + ¢p),0 < t < 0.

Suppose m = 3 kg and k = 40 N-m~!. Find A,w and ¢, (including their units)
if the initial position and velocity of the mass is
(a)zg =3 m, and vy = 1 m- s~ 1.

(b)zg =3 m, and vg = —1 m- s~ 1.
(c)zg=—3m, and vy = 1 m- s~ 1.
(d)rg = —3 m, and vy = —1 m- s~

PrROBLEM 4. Find all strictly positive values of the constant A such that the
boundary value problem
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dx?
w(0) =0, u(m)=0
has nontrivial solutions, and also give the corresponding solutions u(z).
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