
MA 213—Calculus III Recitation 9/19/17

(1) Find the length of the curve r(t) =
√
2ti+ etj+ e−tk, 0 ≤ t ≤ 1.

(2) (a) Find the unit tangent and unit normal vectors T(t) and N(t).

(b) Find the curvature.

(i) r(t) = 〈t, 3cos(t), 3sin(t)〉
(ii) r(t) =

√
2ti+ etj+ e−tk

(3) Find the velocity, acceleration, and speed of a particle with the given position function r(t) =
〈t2 + t, t2 − t, t3〉.

(4) A ball is thrown at an angle of 45◦ to the ground. If the ball lands 90 m away, what was the initial
speed of the ball?

(5) Find the tangential and normal components of the acceleration vector r(t) = cos(t)i+sin(t)j+ tk.

(6) Let C be the curve of intersection of the parabolic cylinder x2 = 2y and the surface 3z = xy. Find
the exact length of C from the origin to the point (6, 18, 36).

Selected Review Problems

(7) (Section 12.1) Find an equation of the set of all points equidistant from the points A(−1, 5, 3)
and B(6, 2,−2).

(8) (Section 12.2) Find the unit vectors that are parallel to the tangent line to the parabola y = x2

at the point (2, 4).

(9) (Section 12.3) Use vectors to decide whether the triangle with vertices P (1,−3,−2), Q(2, 0,−4),
and R(6,−2,−5) is right-angled.

(10) (Section 12.4) Find the volume of the parallelpiped determined by the vectors a = 〈1, 2, 3〉,
b = 〈−1, 1, 2〉, and c = 〈2, 1, 4〉.

(11) (Section 12.5) Find an equation of the plane with x-intercept a, y-intercept b, and z-intercept
c.

(12) (Section 12.6) Use traces to sketch and identify the surface y = z2 − x2.

(13) (Section 13.1) Find a vector equation and parametric equations for the line segment that joins
P (2, 0, 0) to Q(6, 2,−2).

(14) (Section 13.2) Find r′(2), where r(t) = u(t) × v(t), u(2) = 〈1, 2,−1〉, u′(2) = 〈3, 0, 4〉, and
v(t) = 〈t, t2, t3〉.

(15) (Section 13.3) Find the vectors T, N, and B at the point (1, 23 , 1) for r(t) = 〈t
2, 23 t

3, t〉.

(16) (Section 13.4) Find the tangential and normal components of r(t) = ln(t)i + (t2 + 3t)j + 4
√
tk

at the point (0, 4, 4).


