
Answer on Question # 70446  - Math - Geometry 

Question 

Show that if 𝑎⃗ and 𝑏⃗⃗are in the same direction then |𝑎⃗ + 𝑏⃗⃗| = |𝑎⃗| + |𝑏⃗⃗|   

Solution. Write |𝑎⃗ + 𝑏⃗⃗| as 

|𝑎⃗ + 𝑏⃗⃗| = √(𝑎⃗ + 𝑏⃗⃗)
2

         (1) 

and find (𝑎⃗ + 𝑏⃗⃗)
2
 which is the dot product of a vector (𝑎⃗ + 𝑏⃗⃗) with itself 

(𝑎⃗ + 𝑏⃗⃗)
2

= (𝑎⃗ + 𝑏⃗⃗) ⋅ (𝑎⃗ + 𝑏⃗⃗) = 𝑎⃗ ⋅ 𝑎⃗ + 𝑎⃗ ⋅ 𝑏⃗⃗ + 𝑏⃗⃗ ⋅ 𝑎⃗ + 𝑏⃗⃗ ⋅ 𝑏⃗⃗ 

Since the dot product is commutative that is 𝑎⃗ ⋅ 𝑏⃗⃗ = 𝑏⃗⃗ ⋅ 𝑎⃗  then 

(𝑎⃗ + 𝑏⃗⃗)
2

= |𝑎⃗|2 + 2𝑎⃗ ⋅ 𝑏⃗⃗ + |𝑏⃗⃗|
2
 

By definition the dot product of 𝑎⃗ and 𝑏⃗⃗ is 

𝑎⃗ ⋅ 𝑏⃗⃗ = |𝑎⃗| ⋅ |𝑏⃗⃗| ⋅ cos𝜃 

where 𝜃 is the angle between vectors  𝑎⃗ and 𝑏⃗⃗. Since 𝑎⃗ and 𝑏⃗⃗ are in the same direction then 

𝜃 = 0  and  cos0 = 1  so  𝑎⃗ ⋅ 𝑏⃗⃗ = |𝑎⃗| ⋅ |𝑏⃗⃗|. Then we have 

(𝑎⃗ + 𝑏⃗⃗)
2

= |𝑎⃗|2 + 2|𝑎⃗| ⋅ |𝑏⃗⃗| + |𝑏⃗⃗|
2

= (|𝑎⃗| + |𝑏⃗⃗|)
2
 

Finally substitute this expression into (1) 

|𝑎⃗ + 𝑏⃗⃗| = √(|𝑎⃗| + |𝑏⃗⃗|)
2

= |𝑎⃗| + |𝑏⃗⃗| 

Answer. Thus if 𝑎⃗ and 𝑏⃗⃗ are in the same direction then |𝑎⃗ + 𝑏⃗⃗| = |𝑎⃗| + |𝑏⃗⃗| . 
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