18.02 Practice Exam 2B — Solutions

Problem 1.

a) f(z,y) = z(y — x?) is zero on the y-axis (z = 0) and on the | +
parabola y = z2.

b) saddle point.
c) Vf=(y—3zY)i+xjat P, Vf = (-21).
d) Aw ~ =2 Az + Ay.

Problem 2.

a) By measuring, Ah = 100 for As ~ 500, so (fg) =2

h Ah -1
b) @ is the northernmost point on the curve h = 2200; gy ~ Ay =~ 100(?/03 =
Problem 3.

f(z,y,2) = 23y + 22 = 3 : the normal vector is Vf = (3z%y, 23,22) = (3,—1,4). The tangent
plane is 3z —y + 4z = 4.

Problem 4.

a) The volume is zyz = zy(1 — 22 —y?) = 2y — 23y —xy3. Critical points: f, = y—3z2y—y> =0,
fy=z—2%—3zy*> =0.

b) Assuming z > 0 and y > 0, the equations can be rewritten as 1322 —y% = 0, 1—2?—3y? = 0.
Solution: #2 = y? = 1/4, i.e. (z,y) = (1/2,1/2).

€) fox = =6y = =3/2, fyy = —6zy = —3/2, foy = 1—32% = 3y> = —1/2. S0 foufyy — [, > 0,
and f, < 0, it is a maximum.

d) f(z,y, 2) = 2yz, g(x,y,2) = 2 +y*+2 =1 : must have Vf = AVyg, i.e. yz = 2z, 22 = 2\,
Ty = A

Problem 5.
ow 1 ow "
% - fuuz‘Ffvvx :yfu+ ifv aiy = fuuy“‘fvvy = !L‘fu - Efv
Problem 6.
Chain rule: (aw> = Ow (8%) = 327y (8&“) . To find (836) , differentiate the relation
0z )y oz \0z/, 0z, 92/,
-2
22y + 2% = 5 w.r.t. 2 holding y constant: (2zy + z%) (gj)y +2zz =0, so (gﬁ)y — Wizﬂ

0 —623
Therefore (alg)y = ﬁ At (z,y,2) = (1,1,2) this is equal to —2.



