




𝑢(𝑥; 𝑦; 𝑧) and Ԧ𝑣(𝑥′; 𝑦′𝑧′) are two vectors in space.

✓ The scalar product of two vectors is a real number.

✓ Notation: 𝑢. Ԧ𝑣

✓ Rule: 𝑢. Ԧ𝑣 = 𝑢 × || Ԧ𝑣|| × cos 𝜃 where 𝜃 = ෢𝑢; Ԧ𝑣

✓ Analytic form: 𝑢. Ԧ𝑣 = 𝑥𝑥′ + 𝑦𝑦′ + 𝑧𝑧′
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𝑢, Ԧ𝑣 and 𝑤 are three vectors in space.

❶ If 𝑢 = 0 or Ԧ𝑣 = 0, then 𝑢. Ԧ𝑣 = 0

❷ 𝑢. Ԧ𝑣 = Ԧ𝑣. 𝑢

❸ 𝑎𝑢 . Ԧ𝑣 = 𝑢. 𝑎 Ԧ𝑣 = 𝑎(𝑢. Ԧ𝑣) where 𝑎 ∈ ℝ.

❹ 𝑢. Ԧ𝑣 + 𝑤 = 𝑢. Ԧ𝑣 + 𝑢.𝑤

❺ If 𝑢. Ԧ𝑣 = 0 and 𝑢 ≠ 0 , Ԧ𝑣 ≠ 0, then ෢𝑢, Ԧ𝑣 =
𝜋

2
(2𝜋)



𝑢(𝑥; 𝑦; 𝑧) and Ԧ𝑣(𝑥′; 𝑦′𝑧′) are two vectors in space.

❶ 𝑢2 = 𝑢
2

❷ 𝑢 = 𝑥2 + 𝑦2 + 𝑧2

𝑢2 = 𝑢. 𝑢 = 𝑢 × 𝑢 × cos 𝑢; 𝑢 = 𝑢
2
× cos 0 = 𝑢

2

𝑢2 = 𝑢. 𝑢 = 𝑥 × 𝑥 + 𝑦 × 𝑦 + 𝑧 × 𝑧 = 𝑥2 + 𝑦2 + 𝑧2

So 𝑢 = 𝑥2 + 𝑦2 + 𝑧2



𝑢(𝑥; 𝑦; 𝑧) and Ԧ𝑣(𝑥′; 𝑦′𝑧′) are two vectors in space.

cos 𝜃 = cos 𝑢; Ԧ𝑣 =
𝑢.𝑣

| 𝑢 |× 𝑣
=

𝑥𝑥′+𝑦𝑦′+𝑧𝑧′

𝑥2+𝑦2+𝑧2× 𝑥′2+𝑦′2+𝑧′2

Example:

𝑢 2; 3; 1 & Ԧ𝑣(−1; 2; 3)
𝑢. Ԧ𝑣 = 𝑥𝑥′ + 𝑦𝑦′ + 𝑧𝑧′ = 2 × −1 + 3 × 2 + 1 × 3 = −2 + 6 + 3 = 7

𝑢 = 𝑥2 + 𝑦2 + 𝑧2 = 22 + 32 + 12 = 14

Ԧ𝑣 = 𝑥′2 + 𝑦′2 + 𝑧′2 = (−1)2+22 + 32 = 14

cos 𝑢; Ԧ𝑣 =
𝑢.𝑣

| 𝑢 |× 𝑣
=

7

14× 14
=

7

14
= 0.5



❶ Scalar product is used to show that two vectors are orthogonal.

𝑢. Ԧ𝑣 = 0 and 𝑢 ≠ 0 , Ԧ𝑣 ≠ 0
❷ level surfaces:

➢ The plane: 

A is a fixed point, 𝑢 is any vector. 

The locus of a variable point M verifying 𝑢. 𝐴𝑀 = 0 is the plane that passes 

through A and orthogonal to 𝑢. 𝑢
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❶ Scalar product is used to show that two vectors are orthogonal.

𝑢. Ԧ𝑣 = 0 and 𝑢 ≠ 0 , Ԧ𝑣 ≠ 0
❷ level surfaces:

➢ The sphere:

A and B are two fixed points.

The locus of a point M in space verifying 𝐴𝑀.𝐵𝑀 = 0 is the sphere with 

diameter [AB].
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❸ Normal vector to a plane

𝑢 is a normal vector to a plane (ABC), if 𝑢 is orthogonal to the two non 

collinear vectors 𝐴𝐵 and 𝐴𝐶.
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