MATH 247 Calculus 3, Assignment 2 Not to hand in

: Read Theorem 4.20 (the Chain Rule) and Definition 4.24 (the directional derivative), then solve the following.
(a) Let (u,v) = g(z) = (Vz—1,5Inz2), where z = f(z,y) = 42® — 8zy + 5y*. Use the Chain Rule to find

gu ‘g—;‘, 20 and %Z at the point (2,1) (this is Exercise 4.21).

(b) Let (z,y) = f(r,0) = (rcos, rsind), let z = g(x,y) and let z = h(r,6) = g(f(r,0)). Suppose that
h(r,0) = r2¢V3=%)_ Find Dg(v/3,1) (this is Exercise 4.22).

(c) Let f(z,y,2) = z sin(y? — 222) and let a(t) = (v, 3t, e*=9/4). Find the rate of change of f as we
move along the curve «a(t) when ¢ = 4 (this is Exercise 4.25).

: Read Theorem 4.26 then solve the following.

4
(a) Consider the surface z = f(x,y) where f(z,y) = i An ant walks counterclockwise
around the curve of intersection of the above surface z = f(z,y) with the cylinder (z — 2)? + y? = 5. Find
the value of tan @, where 6 is the angle (from the horizontal) at which the ant is ascending when it is at the
point (1,27 %)
6x

1+a2+y?
the points (1,0) and (—1,0) is a curve of steepest descent, that is for any point (z,y) on any circle C' through
the two points (—1,0) and (1,0), the slope of C at (z,y) is equal to the slope of the gradient vector V f(z, y).

(b) Consider the surface z = f(x,y) where f(x,y) = Show that any circle which passes through

: (a) Find // ye* dA where D is the region in R? bounded by y =0, y =2 and « +y = 2.
D

dAwhereD:{(w,y)|0§m§2,0§y§%xz}.

(b)Find//¥

D V1+a24y?

(C)Find///deWhereDz{(x,y,z)|0§:c,OSyS\/xQ—FzQ,OSZS\/l—J:Q}.
D

: (a) Find // cos(3z? + y*) dA where D = {(z,y)|2? + $¢y? < 1}.
D

(b) Find // eW=2)/W+) 4 A where D is the quadrilateral with vertices at (1,1), (2,0), (4,0), (2,2).
D

(¢) Find /// (z —y)zdV where D = {(z,y,2) |#? + y* + 22 <4, 2> /2 + 32, 2 > 0}.
D

: Read Note 7.23, then solve the following.

(a) Find the total charge in the region D = {(x,y, z)‘«/%(xQ +9y?) <z<\4—a?— y2} where the charge

density (charge per unit volume) is given by f(x,y,z2) = 2.

(b) Find the mass of the sphere 22 + y? + 22 = 1 when the density (mass per unit area) is given by
f(z,y,z) = 3 — z (This is Exercise 7.26).

(c) Find the mass of the curve of intersection of the parabolic sheet 2 = 22 with the paraboloid z = 2—x2 —2y?

when the density (mass per unit length) is given by f(z,y, 2) = |zy| (This is Exercise 7.27).



