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PROBLEM 1

(20 pt) Let T be the triangle with vertices at P = (−8,−9), Q =
(−7, 10), R = (−7, 1), find the area of T .

Hint: Let u be the vector from R to P and v, from R to P . Find
‖~u× ~v‖. Do not calculate the numerical value.
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PROBLEM 2

(20 pt) What is the distance from (0, 3, 7) to the xz-plane?

Hint: What is the normal vector of xz-plane?
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PROBLEM 3

(20 pt) Consider the vector functions

X(t) = 8̂i + cos(7t)̂j, Y (t) = sin(7t)̂j + 3k̂, Z(t) = X(t)× Y (t).

Find dZ(t)/dt.

Notation: î = (1, 0, 0), ĵ = (0, 1, 0), k̂ = (0, 0, 1)
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PROBLEM 4

(20 pt) Given that the acceleration vector is −9 cos(−3t)̂i+9 sin(3t)̂j+

3tk̂, the initial velocity is (1, 0, 1), and the initial position vector is
(1, 1, 1).
Find the formula of the velocity vector and the position vector.
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PROBLEM 5

(20 pt) Let P be the point (10,−4, 2) in cartesian coordinates.
Find the cylindrical coordinates and the spherical coordinates.

Remark: Do not calculate the numerical values.


