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Exercise 1 

1- Find magnitude and direction of a vector, A = (6 𝒊  - 8 𝒋) 

2- Obtain the magnitude of 2A - 3B; if A = 𝒊 + 𝒋 - 2 𝒌⃗⃗⃗; B = 2𝒊  - 𝒋 + 𝒌⃗⃗⃗ 

3- Resolve a weight of 10 N in two directions which are parallel and perpendicular to a slope inclined at 30° to 

the horizontal. 

4- Resolve horizontally and vertically a force F = 8 N which makes an angle of 45° with the horizontal. 

Exercise 2 

In a system of orthonormal axes, the following vectors are given: 

𝑽⃗⃗⃗₁ = 3𝒊  + 4𝒋 and 𝑽⃗⃗⃗₂ = -𝒊  + 2𝒋. 

1- Calculate the magnitudes of the vectors ‖𝑉⃗⃗₁‖, ‖𝑉⃗⃗₂‖, and ‖𝑉⃗⃗₁ + 𝑉⃗⃗₂‖.  

2- Determine the angle 𝜃 between the vectors 𝑉⃗⃗₁ and 𝑉⃗⃗₂.  

3- Determine the unit vector 𝒖⃗⃗⃗ carried by the vector (𝑉⃗⃗₁ + 𝑉⃗⃗₂).  

4- Determine the angles 𝜶, 𝛽 and 𝛾 that 𝒖⃗⃗⃗  makes with the coordinate axes (ox), (oy), and (oz), respectively. 

5- Calculate the components of the vector 𝑉⃗⃗₃ = 𝑉⃗⃗₁ ∧ 𝑉⃗⃗₂.  

6- Consider the triangle (OAB) defined by the endpoints of vectors 𝑉⃗⃗₁ and 𝑉⃗⃗₂: 𝑉⃗⃗₁ = 𝑂𝐴⃗⃗⃗⃗ ⃗⃗  and 𝑉⃗⃗₂ = 𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗ . Show 

that the area of the triangle (OAB) can be expressed in terms of ‖𝑉⃗⃗₁‖, ‖𝑉⃗⃗₂‖, and 𝜃.  

Verify that it can also be obtained using the relation: 
1 

2
‖𝑉⃗⃗₁ ∧ 𝑉⃗⃗₂‖. 

Exercise 3 

In the three-dimensional orthonormal coordinate system (O, 𝑖, 𝑗, 𝑘⃗⃗), we have three vectors: 

𝑼⃗⃗⃗ = 𝒊 + 𝒋 + 𝒌⃗⃗⃗; 𝑽⃗⃗⃗ = 2𝒊 - 𝒋 + 2𝒌⃗⃗⃗; 𝑾⃗⃗⃗⃗⃗ = -2𝒌⃗⃗⃗ 

1. Draw the three vectors 𝑈⃗⃗⃗, 𝑉⃗⃗, and 𝑊⃗⃗⃗⃗. 

2. Calculate the magnitudes of ‖𝑈⃗⃗⃗‖, ‖𝑉⃗⃗‖, and ‖𝑊⃗⃗⃗⃗‖. 

3. Determine the components of the unit vector 𝑢⃗⃗ carried by 𝑈⃗⃗⃗. 

4. Graphically represent the vector (𝑈⃗⃗⃗ - 𝑉⃗⃗) and calculate its magnitude. 

5. Calculate:  
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a) The dot product 𝑈⃗⃗⃗ ⋅ 𝑉⃗⃗.  

b) The cross product 𝑈⃗⃗⃗ ∧ 𝑉⃗⃗.  

c) The double cross product (𝑈⃗⃗⃗ ∧ 𝑉⃗⃗) ∧ 𝑊⃗⃗⃗⃗.  

d) The scalar triple product (𝑉⃗⃗ ∧ 𝑊⃗⃗⃗⃗) ⋅ 𝑈⃗⃗⃗. 

6. Determine the angle between 𝑈⃗⃗⃗ and 𝑉⃗⃗. 

Exercise 4 

Show that the magnitudes of the sum and the difference of two vectors 𝑨⃗⃗⃗ = (

𝐴𝑥

𝐴𝑦

𝐴𝑧

) and 𝑩⃗⃗⃗ = (

𝐵𝑥

𝐵𝑦

𝐵𝑧

), expressed in 

rectangular coordinates, are respectively: 

S = [(Ax + Bx)2 + (Ay + By)2 + (Az + Bz)2]1/2 

S = [(Ax - Bx)2 + (Ay - By)2 + (Az - Bz)2]1/2 

 

Exercise 5 

Show that the area of a parallelogram is |𝐴  ∧  𝐵⃗⃗|, where |𝐴| and |𝐵⃗⃗| are the sides of the parallelogram formed by 

the two vectors. 

b/ Prove that vectors 𝐴 and 𝐵⃗⃗ are perpendicular if: |𝐴 + 𝐵⃗⃗| = |𝐴 −  𝐵⃗⃗|. 

Exercise 6 

Let's consider the two vectors 𝐴 (
1
𝛼
𝛽

) and 𝐵⃗⃗ (
2

−3
4

). Find 𝛼; 𝛽 such that 𝐵⃗⃗ is parallel to 𝐴, then determine the unit 

vector for each of the two vectors. 

Exercise 7 

Consider the scalar field (𝑥, 𝑦, 𝑧) = 3𝑥2𝑦 + 𝑦2𝑧2 and the vector field given by: 

𝑽⃗⃗⃗ (𝑥, 𝑦, 𝑧) = 𝑥𝑧2𝒊  + (2𝑥2 − 𝑦) 𝒋  + 𝑦𝑧2𝒌⃗⃗⃗ 

Calculate: the gradient ∇𝑓, the divergence div(𝑉⃗⃗), the curl rot(𝑉⃗⃗). 
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Exercise 8 

1- Convert the following vector from Cartesian coordinates (𝒊, 𝒋) to polar coordinates (𝒖⃗⃗⃗𝝆, 𝒖⃗⃗⃗𝜽)  

𝑽⃗⃗⃗ = X 𝒊 + Y 𝒋 

2- Convert the following vector from Cartesian coordinates (𝒊, 𝒋, 𝒌⃗⃗⃗), to cylindrical coordinates (𝒖⃗⃗⃗𝝆, 𝒖⃗⃗⃗𝜽, 𝒖⃗⃗⃗𝒁). 

𝑽⃗⃗⃗ = X 𝒊 + Y 𝒋 + Z 𝒌⃗⃗⃗ 

Exercise 9 

Convert the equation written in Spherical coordinates into an equation in Cartesian coordinates.  

csc θ = 2 cos 𝛗 + 4 sin 𝛗 

Exercise 10 

Convert the cylindrical coordinates (ρ = 5, 𝜽 = 2π/3, z = -7) into Cartesian coordinates (x, y, z). 
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