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Solutions for 1.7, 1.12, 1.25

1.7

source: (2,8,7), field: (4,6,8), so
F=(4-26-88—7) =(2-1,1)
r=y22+(-12+12=6

F=7/r= (2,-1,1)

Sl

1.12

h(z,y) = 10(2zy — 322 — 4y? — 18z + 28y + 12)

(a) and (b): necessary condition of hill top is Oh/0x = 10(2y — 62 — 18) = 0 and Oh/dy = 10(—8y + 2z +
28) = 0

solve, = & = —2,y = 3, at which point h(z,y) = 720

(c): The gradient at arbitrary point (z,y) is:

Vh = 10(2y — 62 — 18, —8y + 2 + 28)

The slope along direction 7 is 7o+ Vh. At the point (1, 1), the gradient is (—220, 220), thus the slope along
an arbitrary direction ft = (ng,ny) is # - Vh = —220n, + 220n,,

The steepest slope is along the direction of the gradient, Vi/|Vh| = (—~1,1)/v/2, i.e., toward northwest.

1.25

Below, V2 = A
(a). VT, = (2(x +y),2,3), AT, =2
(b). 82Ty/0x? = —Ty, etc., = ATy, = —3T}, = —3sinxsinysin z
(c). 92 = (=5)* = 25,07 — —(4%) = —16,07? — —(3%) = -9, thus
AT, = (25— 16 — 9)T, = 0
(d). Av, =2, Av, = 6z, Av, = 0, thus
AT = 2% + 6xy
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