Section 2.2

12. The climber will begin to ascend. Since . —6x, the climber will begin to ascend at a rate of 90 vertical feet

» - . x
per horizontal foot if the climber walks due west. (NOTE: The fact that 2x(15, —10)

= —90 < 0 implies that
moving due east leads to a decrease in the climber’s elevation.)
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(c) % sin(3x4y + 2x3y5) = (3x4 + 10x*y* cos(3xty + 2x3y5)
{d) él (xem) = (1 + /%y/2) e¥™
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Section 2.3

. (&) fr@x,y) =cosx +y; fy(x.3) =2 +x,50 f(0.0) = 1 and £,(0, 0) = 2.
{b) The linear approximation to f at (0, 0} is L(x, y) = x + 2y.

{c} All parts are routine, given the formulas. The two rows are have similar eatries, especizlly at the left,
because L approximates f closely near (0, 0).

(d) Comesponding level curves of the two functions shoukl appear similar, especially near (0, 0).
18. (a) The information given on partial derivatives implies that L(x, ¥y = 06{x ~3)+08(y ~ 4} +5 =
0.6x +0.8y.

{b) Use the formula above: L(2.9,4.1) = 0.6(—0.1)+0.8(0.1) + 5= 5.02; L(4.5) = 06(1)+08(1)+5=
6.4,

() The function g can not be linear. If ¢ were linear it would agree everywhere with L—but we saw above
that g(4, 5) = V41 # 6.4 = L4, 5).
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Section 2.4
4. (a) The tangentplaneisz = 1. 8. (a) ascend at rate of 90 feet/foot
{b) The tangeny plane is x + y -+ £ = /3. (b) descend at rate of 85+/2 feet/foot
{(c) The tangent plane is6x —2y — z = 9, (©) (1.5/8)
(d) The tangent plane is 4x + 2y -~ z = 5.
12. (a) (2,—2)
(b) —2/+/13
Section 2.5

9. (a) The partial derivative g,(0,0) =0; the partial derivative gx(0, 0} does not exist,
‘ ; 2
(b) Setting y = mx in the formula gives glx, y)=1/(1+m*").

(c) The contour lines g(x, y) = =1/2, glx,y) ==x1/5, apd g(xt'y) =.j:1/'10 are lines of slope 1, 2, gnd
+3, respectively, Maple has trouble because the function is discontinuous.

@ If 4 = (1/+/2,1/+/2), the directional derivative Dy2(0, 0) does not exist, since the limit that defines it
doesn’t exist.
(e) The directional derivative Dy 2(0, 0} exists only ifu = j.
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(f) The surface z = ?xva is “torn" near the ongin.



Section 5.2

2. (a) Letting X(t) = (cos¢,sint), for0 < ¢t < 27, gives fy F(X)-dX = 2m. The answer is positive because
the curve “goes with the flow.”
(b) Parametrize the circle using X{) = (1 4 cost, sin¢), for 0 < ¢t < 2x; then the line integral reduces (o
foz" {1 + cost —sin{) dt = 27, The answer is positive because, again, the curve “goes with the flow.”

(¢) Parametrize the curve using X () = (1 + cos¢,sing), for 0 < ¢ < m; then the line integral reduces to
fo"(l +cost —sinf) dt = s — 2. The answer is positive because the curve is still oriented *with the low.”

6. In cases where the integrand is a gradient field, we use the fundamental theorem. For the other fields, we use
brute force (and this parameterization y: x(2) = £, y{®) =¢, 1 <t < 2).

(8 f, Pdx+ Qdy =h(2,2) —h(1,1) =4 —1=3
(b} fdex+ Ody=h2,D-h(1,1)=4-1=3
© [, Pds+Qdy=h2.2) - h(1, ) = [{~t.0) . (1, Ddr =0

) fr Pdx+Qdy=h2,2)-h(1, 1) = flz(l,sinr) (1, Ddt = flz(l +sint)df =1 +cosl ~cos2.
(€ f, Pdx+ Qdy=h(2,2) ~h(1,1) = 1 +cos2 — cos 1.
O f, Pdx+ Qdy =h(2,2) —h(1,1) = (in8)/2 - (In2)/2 = In2.

8. Yes— f(x,y) = Vh(x, y) when k(x, y) = sin(x? + y).



