Math 2110Q Worksheet 9 - Solutions
October 10, 2016

1. Given f = f(z,y, z) with parameterizations z(t) = 1 — t, y(t) = 2t + 5 and z(t) = t2, find
ft=2)ifof/0x=1,0f/0y=—1and 0f/0z =2 for t = 2. (3 pts).
Solution: The Chain Rule tells us that

70 = a0+ Wy + Ly,

The values of the partial derivatives at ¢ = 2 are given, so just plug them in and calculate the
remaining derivatives from the given formulas for x(t), y(t) and z(¢):

F2)=2'(2) -y (2) +22/(2) = —1 — 2+ 2(4) = 5.

2. Find the directional derivative of f(z,y) = In(1 + 222 + 3y?) in the direction of < —2,2 > at
the point (1,1). Also, calculate the maximum rate of change for f at this point (4 pts).
Solution: We require the normalized direction vector;

1
U=—<-2,2>.
V38
We need also Vf(1,1):
Vf(ll)—;<46>| R
’ - 1+21’2+3y2 Z, 0y (z,y)=(1,1) = 3’ :

The directional derivative is now the dot-product of Vf and @, which is 1/(3v/2). Finally, the
maximum rate of change is

V13
3. Find the equation of the tangent plane at (x,y,2) = (2,—1,1) on the surface
xy + xz + ysin(27z) = 0. (3 pts).
Solution: Define F(x,y,z) = xy + xz + ysin(2x z). Then calculate
VF =<y+z,z+sin(2n z), x4+ 2ny cos(2m z) > .
You must insert the given values (z,y, z) = (2,—1,1), yielding
VF =<0,2,2— 271 > .

Now apply the formula for the tangent plane using the given point:

VF.- <z-2y—(-1),z—=1>=0=2(y+ 1)+ (2—-2m)(»— 1) =0.



