
MATH 241H Dr. Wolfe SAMPLE FIRST HOUR EXAM Fall 2010

The Use of Calculators Is Not Permitted On This Exam

1. Let A = (0, 0, 0), B = (1, 2, 3), C = (0, 1, 4), D = (−1,−1, 1).

(a) Show that these four points lie on a plane P and find an equation of P.

(b) Let Q be the quadralateral whose vertices are A, B, C and D (in that order). Show
that Q is a parallelogram.

(c) Show that Q is a rectangle.

Is Q a square? Explain.

(e) Find the area of Q.

(f) Let E = (2, 3, 4). Find the distance from E to P.

2. A ball rolls off a horizontal roof of a building 144 feet tall with a speed of 24 feet per
second. How far away from the building is it when it hits the ground? Take g = 32 feet
per second per second. (Note that the velocity vector is horizontal when the ball leaves
the roof.)

3. The position of a moving particle is given by

r(t) =
t3

3
i + t2 j + 2tk for 0 ≤ t ≤ 2.

(a) (20 points) Find the velocity, speed, and the tangential and normal components of
the acceleration of the particle for any time t with 0 ≤ t ≤ 2.

(b) Find the curvature κ of the trajectory of the particle at any time t with 0 ≤ t ≤ 2.

(c) Find the total distance travelled by the particle in the given time interval.


