Math 192 Prelim 2 Solutions Spring 2006

1. 1) f(x,y,2) = coszy + e¥* + Inzz — Vf = (—ysinxy + %)Z%— (—zsinzy + ze¥*)] + (yev* + é)/g —
V£(1,0,1/2) = i+35+2k, @ = PQ/|PQ| = (i+2j+2k)/3. Therefore, Dyf|p = V-7 = 1/3+1/3+4/3 = 2.

ii) f increases most rapidly in the direction of V f and the value of the derivative in that direction is

IVfl=+/1+1/4+4=+21/2.
w/6  r2avcos2
2. Solve (av/2)? = 4a®cos20 — 1/2 = cos20 — 0 = /6. Area = 4/ / rdrdf =
0
/6
2/ (4a® cos 20 — 2a%) d = 2a*[2sin 20 — 20]7/° = 2a*(V/3 — 71/3).
0

3. Let f = ayz and g = 2% + 2y*> + 32%. Then V[ = yzf—l— xzj%— xylg and Vg = 2w + 4yj+ 62k. So,
Vf(,1,1) = i+7+ k and Vg(1,1,1) = 2445 + 6k, which are orthogonal to the level surfaces f = 1 and
g = 6 respectively. The tangent line is parallel to v = Vf x Vg = 2 — 47 + 2k — Tangent line is given by:
r=14+2t,y=1—4t,z =1+ 2t.

4. /02 /OQ_y(lz — ) dody = /02(2 —)(12 — y*)dy = 20.

5. fe(z,y) = 4z + 3y, fy(z,y) = 3z — 3y*. So f(2,—1) = 3, f.(2,—-1) = 5, f,(2,—1) = 3. Therefore,
L(z,y) =34+5(x—2)+3(y+1) and L(2.1,-1.03) = 3.41.

///12xzey dyd:vdz-/ // 12xze d:)sdydz—/ / 6yze™ dydz-/[?)ezy] dz =

/ e —1)dz = 3e* — 9.
0
7. For (z,y,z) on the helix, f is a function of ¢ alone. By the chain rule, fl—]; = %é—f g_]yf% g_]chl_j =
(cost)(—sint) + (sint)(cost) +t* — (7 + 1)t + 7. Therefore, & = 0 when t* — (1 + 1)t +7 = (t—7)(t—1) =
0 — ¢t = 1,7 — points are (cos 1,sin1,1) and (—1,0, 7).

8. Optimize f(z,y) = (x — 1)*> + (y — 2)? subject to the constraint z? + y*> = 45. Then Vf = A\Vg —
2—1) = X2z and 2(y—2) = A2y —» =L =\ = yyi — y = 2x. Therefore, since 2% +y? = 45 we must have
r?+4x? = 45 — x = 3, —3. So the points are (3,6) and (=3, —6).f(3,6) = 20 and f(—3,—6) = 80 — (3,6)
is at the minimum distance and (—3, —6) is at the maximum distance.



