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1. If F(x,y) = / cos(e') dt, then F,(z,y) = cos(e”), and F,(x,y) = — cos(e¥) .
Yy

2. If g(r, s, t) = e"sin(st), then g,s; = €"[cos(st) — stsin(st)] .

0z  3sint — 2tsins
3. Ifz=1In(3 2 =ssint,y =t ,then — =
z = In(3z + 2y),z = ssint,y = t cos s, then B 302y

4. If f(z,y, 2) = x*y + y*2, then the gradient of f is < 2xy, 27 2yz,3? >, and the directional

derivative of f at (1,2, 3) in the direction of ¥ =< 2, —1,2 >is _1 .

5. Let f(z,y) = y® + 32%y — 622 — 63> + 2. Then the local maximum valueis _2 ,

the local minimum value is _— 30, and the saddle points are (£2,2) .
L35 ~ ZZP 5. (60 &)
1. Find all the second partial derivatives of f(:(:, y) = a:4y — 25(:3y2.

2. Ifg(s,t) = f(52 — 212 — 82) and f is differentiable, show that ¢ satisfies the equation

dg g

0z 0z 5 4 4
3. Find — and — ifz° + y° 4 2° + 6zyz = 1.
ox oy

4. (a) If f(x,y) = xe”, find the rate of change of [ at the point P (2, 0) in the direction from
1
P to Q(ﬁ’ 2)
(b) In what direction does f have the maximum rate of change ? What is this maximum rate of
change ?

5. Find the equations of the tangent plane and normal line at the point (—2, 1, —3) to the ellipsoid
2 2

x o 2
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6. Find the absolute maximum and minimum values of the function f(x,y) = x* — 2zy + 2y
on the rectangle D = {(z,y)| 0 <z < 3,0 <y < 2}
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1| for = 122%y — 12292, fo, = 42° — 122%y, f,0 = 42° — 122%y, f,, = —4a® | 14.3 — ¥ 3£ 53

2 | w 14.5 — #|3L 6

0z  —(2*+2y2) 9z —(y*+ 2x2)
3 _——— — = — 145 — 0 ~ E'»_ 9
Ox 22+ 2xy Oy 22 + 2y I

4 | (a)1, (b)The maximum rate of change isv/5 14.6 — )22 6

5 | The tangent planeis — (z +2) +2(y — 1) — 2(z + 3) = 0, 14.6 — ]3E 8

The normal line is +12 =Y g L 3(z 7; 3)

6 The absolute maximum is 9, the absolute minimum values is0 14.7 — 38 7
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