Math 20C (Shenk). Quiz 2 Solution. August 22, 2011.
y=e>" o y =2e% o y" =4 o (0)=2 o y"(0)=4 o
y"(0) 4 4

H(O) = = = -
L+ O 2?2 52
d d (ds d*s,, dsdT N ‘
a= E(V) = (E ) = ? + € dr by the definition of the velocity vector and the Product Rule.
dT d . B ) _ do
. 7 d—¢<cosq§7sm¢> = (—sin¢.cosp) = N o L ore
By the Chain Rule, b — 4L d®ds _ dsg |

"dt  dpdsdt i

2
d%s ds ds d%s ds

(a) The radius of curvature p is the distance OC from the origin to the the center of curvature C' = (4, 3).
e p=+4243%2 = /25 = 5 e Since the curve bends to the left of the tangent vector, x is positive. o
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(b) Since the tangent vector points down toward the right, the normal vector points toward the center of
. . . T <

curvature C' = (4, 3) and is the unit vector with the direction of OC = (4,3) ¢ N = ———=

(¢c) T= (%7 —%) o a=s"T+k(s)°N = 10(%—%) + %(5)%%7 %) = (6,—8) 4+ (4,3) = (10, —5) meters
per minute? o Figure A3

Figure A3

(a) From the level curve L = 3 to the level curve L = 2 along y = 10:

AL=2-3=—1and Az ~5e L;(20,10) ~ % R~ %1 =-02

(b) From the level curve L = 2 to the level curve L = 3 on the line through (20,10) and the origin,
AL

AL=3-2=1and As= 4. e [Directional derivative | ~ s~ % =0.25
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The graph of G(z,y) = —1 — 2% — 42 is a circular paraboloid which opens downward and has its vertex at
—1 on the z-axis. ¢ Figure A5

¥

Figure A5 Figure A6
2y + ?=c < Y= ‘%xQ + %—c ¢ One answer, using ¢ = 0, —2, and 2: Figure A6

M(1,6) - M(1,1) _ 0—10
6—1 T 75

_ M(6,1) —M(1,1) _30-20 _
£ 61 5
Mz,y)=10+4(z—1) - 2(y — 1)

4 0 My= =—2 ¢ M(1,1)=10 o

O 2 2y 2,,20 2 o 2, .2
aysm(@’ +y°) =cos(z” +y )ay(w +y°) = 2ycos(z” +y°) o
2

o 2. 2y O 2 2 — ot (o a2 O 2 N a2 2
83:8ysm(m +97) = g2y cos(z® +y7)] = 2y[-sin(@” +7) 5 (2" +97)] = —daysin(z” +y°)

Fay) =2y o fo=2zy% o fy =327 o f(5,-1) =5%(-1) = ~15 & fo(5,~1) =2(5)(-1)* = —10
¢ fy(5,~1) =3(5)%(=1)2 = 75 e Tangent plane: z = —15 — 19(z — 5) + 75(y + 1)

f=xy o fa=y o fy=x o f2(3,-1)=-1 e f,(3,-1)=3 e For P=(3,-1) and Q = (7,2),
PG=(1-32-(-1)=(43)s u= 200 = .8 o

Duf(3,~1) = wifs +uzfy = ()(-1) + (§)3) = 1

3
g=31,vx3+3lny+ezo ng(gx,gy,gz)z(w?‘,?,e") o Vg(1,3,0)=(1,1,1) e

[Maximum directional derivative of g at (1,3,0) | = [Vg(1,3,0)| = V12412512 =3






