MATH 212 Select Solutions to Homework #5 due February 8 SPRING 2008

§2.6

#24(b). f(c(t)) = cos?t + 4sin?t = 1 + 3sin?¢. The max and min will occur at the critical
points. In other words, when f/'(t) = 0. f/(t) = 6sintcos. The zeros of this function occur
at t = 0,7/2,m. For 0 <t < /2, f'(t) is positive and for /2 < ¢t < 7, f'(t) is negative.
Therefore, t = 0 and ¢ = 7 are minimums and ¢ = 7/2 is a maximum.

MAX: f(m/2) = 4.

MIN: f(0)=1 and f(mr)=1

# 25. The surface v2 +y? — 22 = —1 is the level surface of the function f(z,y, z) = 22 +y>— 22
at the value ¢ = —1. Therefore, the gradient of f(z,y, 2) at the point (1,1,/3) is the normal
vector to the surface. Vf = (2x,2y, —22) and Vf(1,1,/3) = (2,2, —2v/3). The line through
the point (1,1,+/3) in the direction (2,2, —2+v/3) with velocity 10 is given by

10t

L(t) = (1,1,V3) + ﬁ@’ 2,-2v/3) = (1 + 2v/5t, 1 + 2V/5¢,V3(1 — 2V/5t)).

The particle hits the xy plane when z = 0 in other words, when ¢ = v/5/10. At this time the
particle is at (2,2,0).

§4.1

#14. r(t) is a path and we set f(t) = ||r(¢)||, the length of the path at time ¢. This
is a differentiable function at all ¢ and therefore and when a local max or local min of this
function occurs we will get f(t) = 0. Set r(t) = (z(t),y(t), z(t)). Then f'(t) = 0 means,

d w(t) %+ y(O)F + 2% r(t)r' ()
£1(0) = Ve g + 2] = TG TEDE -0

dt [l (®)]] [l
So, as long as the max or min is occurring when ||r(t)|| # 0, then r(tg).7'(t9) = 0. If the max
or min occurs when ||r(t)|| = 0, then 7(¢y) = (0,0,0) and we will also have r(t).r'(to) = 0.




