GRADIENT TO A LEVEL SURFACE - ANSWERS

(1-6) For each of the following functions, let w= f(x,y)-z and find Vw, the gradient.

1. z=1f(xy)=x3?

w=xy? -z
VW:ﬂiAJr@j+@lzz3x2y2f+2x3y]—I2=<3x2y2,2x3y,—1>
ox oy 0z

2. z="f(xy)=sin(y?)

w= f(x,y)-z=sin(x*y?) -z
Vw:@ﬂr@j+5ﬂlz=cos(x3y2)~3x2y2 i +cos(x®y?)-2x%y ] -k
z

OX oy
= <3cos(x3y2)x2 y%,2cos(x*y?)x%y, —1>

3. z=1f(xy)=4xy?

w=f(xy)-z=x’y? -z

Vw=@f+@]+@ﬁ= L 3xy2 +

23y -k
ox oy oz 2 x%y? 2,/x%y?

1 5 5 1 3 3x%y? X3y
=(3———x%y?2———x%,-1)= , -1
< 2 X3y2 2 X3y2 > <2 ,X3y2 ,X3y2
4, z="1(xy)=sec(x’y?)

w=f(x,y)—z=sec(x}y?) -z
vw= Wi, W ]+;ﬂﬁ = sec(x®y?) tan(x*y2) - 3x%y2 1 +sec(x°y?) tan(x®y?) - 2x3y j —k
z

OX oy
= <3sec(x3y2) tan(x*y?)x?y?, 2sec(x®y?) tan(x*y?)x%y, —1>



z=f(x y)=tan(x’y?)

w=f(xy)-z=tan(x’y?) -z

vw=2; +@J+éﬂk sec?(x°y?)-3x2y21 +sec? (x*y?) - 2x°y ] -k

OX oy
=<3sec (Cy?)x2y ,Zsecz(xsyz)xsy,—1>

z=f(x,y)=sin(x’y?)

w=f(xy)-—z=sin?(x*y?) -z

If w=f(x,y,z)=sin(xyz), find Vvw.

Vw=@f+@1+;ﬂk cos(xyz) - yZ| + cos(xyz) - x21+cos(xyz) xyk

ox oy

If w=f(x,y,z)=x>+y?+2, find vw.

VW:%I +@j+;ﬂk 2xi +2yj+22k
z

ox oy

If w=f(x,y,z)=x%", find vw.

VW=%| +@J+?I€ 2xe" i +x%2e” ]+ x2ye” k
z

ox oy



10. If w= f(x,y,2) =/X2+ y2+ 22 = (x> + y2 + 22)¥2, find vw

VW=@f+@j+@IZ

ox oy 0oz

:l(x2 +y2+ 22)‘]/2(2x)iA+£(x2 +y2+22)¥2(2y) ]+£(x2 +y2+29) Y2 (22)k
2 2 2

X o Yy 2 z

= I+ j+ k
\/x2+y2+22 \/x2+y2+zz \/x2+y2+zz




