Module 0 Review and Self-Test
Lesson 14 - Module 0 — Vectors & Geometry - Linear Algebra - dailymaths.uk/linalg

Practice problems

1. Find the angle 6 between the vectors u = [1,1,0] and v = [0, 1, 1].
2. Find the area of the triangle with vertices A(0,0,0), B(2,0,0), and C(0,3,0).

3. A plane has the equation 2z — y + 2z = 4. Find the shortest distance from the point P(1,2,1)
to this plane.



Solutions

1. Find the angle 6 between the vectors u = [1,1,0] and v = [0, 1, 1].

e Compute the dot product: u-v = (1)(0) + (1)(1) + (0)(1) = 1.

e Compute the lengths: [u| = V12 + 12+ 02 =2 and |v| = V02 + 12 + 12 = /2.
_ uv_ __ 1 _ 1

e Use the formula cos() = v =~ as T 2

e Find the angle: 6 = arccos(1/2) = 60°.

Answer: 60" \circ
2. Find the area of the triangle with vertices A(0,0,0), B(2,0,0), and C(0,3,0).

e Find vectors AB = [2,0,0] and AC = [0,3,0].

e Compute the cross product: AB x AC = (0,0, (2)(3) — (0)(0)] = [0,0,6].
e The length of the cross product is v/02 + 02 4 62 = 6.

e The area of the triangle is half the area of the parallelogram: 6/2 = 3.

Answer: 3

3. A plane has the equation 2z — y 4+ 2z = 4. Find the shortest distance from the point P(1,2,1)
to this plane.

Identify the normal vector n = [2,—1,2].
Find the length of the normal: |n| = /22 + (—1)2 +22 = /9 = 3.
Find a point A on the plane. If y =0,z =0, then 22 =4 — z = 2. So A(2,0,0).

e Compute the vector AP =P —A=[1-2,2—-0,1-0] = [-1,2,1].
e The distance is d — IA‘”P‘n\ = (@AM 12242 2
Answer: 2/3
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