
MA 213—Calculus III Recitation 12/7/17

Note: These review problems are NOT an exhaustive list of types of possible exam problems
on the final!

Chapter 12: Vectors and the Geometry of Space

(1) (§12.2) Find a unit vector in the same direction as the vector 8i− j + 4k.

(2) (§12.5) Find the equation of plane through the points (0, 1, 1), (1, 0, 1), and (1, 1, 0).

Chapter 13: Vector Functions

(3) (§13.3) Find the length of the curve: r(t) =
√

2ti + etj + e−tk 0 ≤ t ≤ 1.

(4) (§13.3) Find the curvature of r(t) = t3j + t2k

Chapter 14: Partial Derivatives

(5) (§14.2) Find the limit, if it exists, or show that the limit does not exist.

lim
(x,y)→(0,0)

y2 sin2(x)

x4 + y4

(6) (§14.7) Find the local maximum and minimum values and saddle point(s) of the function f(x, y) =
x3 − 3x+ 3xy2.

(7) (§14.8) Use Lagrange multipliers to find the extreme values of the function subject to the given
constraint.

f(x, y) = xy; 4x2 + y2 = 8

Chapter 15: Multiple Integrals

(8) (§15.3) Use polar coordinates to find the volume of the solid above the cone z =
√
x2 + y2 and

below the sphere x2 + y2 + z2 = 1.

(9) (§15.7) Evaluate
∫∫∫

E x
2dV, where E is the solid that lies within the cylinder x2 + y2 = 1, above

the plane z = 0, and below the cones z2 = 4x2 + 4y2.

(10) (§15.8) Find the volume of the part of the ball ρ ≤ a that lies between the cones φ = π
6 and

φ = π
3 .

Chapter 16: Vector Calculus

(11) (§16.2) Evaluate the the line integral

∫
C
x2y ds, where C : x = cos(t), y = sin(t), z = t, 0 ≤ t ≤ π

2 .

(12) (§16.4) Use Green’s Theorem to evaluate
∮
C F · dr. (Check the orientation of the curve before

applying the theorem.)
F(x, y) = 〈y − cos(y), x sin(y)〉,

where C is the circle (x− 3)2 + (y + 4)2 = 4 oriented clockwise.
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