Math 126 Solutions to Midterm I1
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1. (a) f.(Q)= A ~ 3.5, fy(P) =~ i—z ~ 1.2, f22(Q) <0, fyy(P)>0

Az
(b) Local Minimum : (—1.3,0.5), (1.1,0.5)
Local Maximum : (0.2, —1.2)
Saddle : (0.2,0.5), (1.1, —1.2), (—1.3,—1.2)

2. (a) Differentiate with respect to :
dzy + 6yzzy +4y? =0

at (1,1,1), 4 + 6z, +4 =0, so z, = —4/3.
Differentiate with respect to x again:

4y + 6yz, 2y + 6yz2, =0

at (1,1,1), 2z, = —4/3 80 2z = —22/9.

Differentiate with respect to y:
202 + 322 + 6yzz, + 8zy =0
at (1,1,1),2+3+ 62, +8 =0 so z, = —13/6.
() f(z,y) = In(1 + zy) + 3> + 3.

Y

fe(z,y) = T2y

+3 fy(z,y) = +2y

x

1+ 2y
1 0

fI(O,l):i+3:4 fy(O,l):I+2:2

Tangent Plane
z=14+4(x—0)+2(y—1)
Linear Approximation
fl,y) = 1+4(z—0)+2(y —1)

SO
£(0.05,0.97) ~ 1+ 4(0.05 — 0) 4+ 2(0.97 — 1) = 1.14



-

4 VY
/ / zy 4y dr dy
0 Jy/4

1 pda 2 4
/ / xy+y2dydx+/ / a:y+y2dyda:
0 2 1 2
vy 4 g2 NG 42 9 614
// xy+y2da:dy=/ J+xy2 dyz/ yf—&—yS/Q—fdey: .
0 Jy/4 0o 2 /4 0

y 2 32 21
4. Volume of Ellipsoid:
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Volume of Box:
Let (z,y,z) be the corner of the box in the first octant. Then V = 8zyz. Usind the constraint
22 + y? + 422 = 1 (solving for z) we get

fz,y) = day\/1 — 22 —y2.

Then,
£, =4y /1—x2—y2—&=4y q—aﬂ—gﬂ—* -0
: V1—a2—y? /T— 22 — 2
gives = \/1 — 22 — y2 or 1 = 222 4+ y?. By symmetry, f, = 0 gives 1 = 2% + 2y so
1 V1—a2 —y? 1
T=yY=— and z = =
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so the volume of the box is is .
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