1. Solution:

MATH 2300 Fall 2013

Homework 3 - Solutions

The point { 2, 1, 3 ) happens on vy when £ — 0 and on r2 when £ — 1. The tangent are

() =(3 =28 —44+28) =>ri(0) =

(3,0, -4)

rh(t) = (2t 6%, 2) > rh(1) = (2, 6, 2)

(1)

Then both { 3, 0, —4 ) and { 2, 6, 2 ) are tangent to the surface at the point | 2, 1, 3 ). Therefore both
(3, 0, —4 ) and { 2, 6, 2 ) are on the tangent plane to the surface at ( 2, 1, 3 ).

We want therefore the equation of the plane that goes through ( 2, 1, 3 ) and is spanped by (3, 0, —4 )

and { 2, 6, 2).

The cross product

i3

(3,0, 4)x(2,62)=[3 0

is perpendicular to the plane and therefore (12, -7, 9) also s The equation of the plane then is

2. Solution: 1. By chain rule,
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— (24, —14, 18)

(12,-7.9)-(F— (2. 1,3)) =0

and this must equal nt" ! fx, y). Now evaluate at ¢ — 1.

i.

Differentiate (1) again with

1F

respect to f to pet
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and this must be nfn — 1"

1.

I_fll:.'n, y). Again evaluate at £ — 1.
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MNotice that
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3. 1. Solution: 1.

The functions should be standard the sin on half period marching to the left and to the right.
Calculate via chain rle

:"ij = f(z 4 at)a — f'(x — at)a,
53
.rlj__g = f{x + ﬂt}ﬂﬂ + (= - '”rt}ﬂ::

il (7)

il '
e = f(z 4 at) + f'(x — at)
g = (= + at) + Pz — at).

4. Solution:
No: For any @ with Dgf(xg) — V(T) - ¥ = 0 we have for D_gf(x) — =V f(zp) - ¥ < 0.

2. Solution:
If f{x,y) — x then DU,“]J-I:J".'] —VHZ)-(1,0) = (1,0)-{1,0) =1 > 0.

f. Solution:
If 4 — (ay,ap,ay) then Vf{z,y,2) — (ay,a09,a3) — d. And Dgf(Z) — Vfixr,y,z) v —d .o

1. Solution:
4P — 710 710) — L) 710+ 710+ et — 270070 — 0, thentone 7)1 70
it dlt it ki ilf o -

i.



Use for 7{t), ¢ ¢ [0, 1] any half-circle of rdins a from (0,0,a) to (0,0 - a) to caleunlate

if{'ﬁ[ﬂﬂ] — V(r(t)) - F’{fa} by chain mmbke
— k(t)r(t) - r'(t) by asumption on f (8)
— 0 by part 1.



