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Problem 1. If  Ԧ𝑝 = 2 Ƹ𝑖 + Ƹ𝑗 − ෠𝑘 and  Ԧ𝑞 = Ƹ𝑖 − 3 Ƹ𝑗 + 2෠𝑘.
1. Represent the two vectors in a three dimensional orthonormal coordinate system.

2. Find Ԧ𝑝 + Ԧ𝑞. Then represent it on the same coordinate system.
3. Find Ԧ𝑝 , Ԧ𝑞  and Ԧ𝑝 + Ԧ𝑞 .
4. Find Ԧ𝑝 ∙ Ԧ𝑞, then find the angle between Ԧ𝑝 and Ԧ𝑞

Problem 2. If  Ԧ𝑝 = 4 Ƹ𝑖 + Ƹ𝑗 − 2෠𝑘, Ԧ𝑞 = 3 Ƹ𝑖 − 2 Ƹ𝑗 + ෠𝑘 and Ԧ𝑟 = Ƹ𝑖 − 2 Ƹ𝑗
1. Represent the three vectors in a three dimensional orthonormal coordinate system.

2. Find ( Ԧ𝑝 − 2 Ԧ𝑞) × Ԧ𝑟.
3. Find Ԧ𝑝 × (2 Ԧ𝑟 × 3 Ԧ𝑞)

Problem 3. For the vectors Ԧ𝑎 = Ƹ𝑖 + 4 Ƹ𝑗 − 2෠𝑘 and 𝑏 = 2 Ƹ𝑖 − Ƹ𝑗 + 3෠𝑘.
1. Represent the two vectors in a three dimensional orthonormal coordinate system.

2. Find Ԧ𝑎 × 𝑏. Then represent it on the same coordinate system.
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Problem 4. Represent the two vectors Ԧ𝑎 = 2 Ƹ𝑖 − Ƹ𝑗 + 3෠𝑘 and 𝑏 = − Ƹ𝑖 + Ƹ𝑗 − 3෠𝑘. in a three-
dimensional orthonormal coordinate system.
Find the angle between the two vectors. Then

Find Ԧ𝑎 × 𝑏. Then represent it on the same coordinate system.

Problem 5. For the vector Ԧ𝑟 = 2 Ƹ𝑖 + 5 Ƹ𝑗 + 13 ෠𝑘
1)  Sketch the vector in a three-dimensional orthonormal coordinate system.
2) Find its length. Then
3) Find the direction cosines and the angles the vector makes with coordinate axes.

Problem 6. sketch the three vectors: Ԧ𝑎 = 2 Ƹ𝑖 + Ƹ𝑗 − ෠𝑘 ,   𝑏 = Ƹ𝑖 − 3 Ƹ𝑗 + 2෠𝑘 and Ԧ𝑐 = 2 Ƹ𝑖 − Ƹ𝑗 + 3෠𝑘, 
then find the oriented volume (الحجم الموجه)  of the parallelepiped (متوازي سطوح)  defined by these vectors.
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Problem 7. If  Ԧ𝑝 = 2 Ƹ𝑖 + Ƹ𝑗 + ෠𝑘 and  Ԧ𝑞 = Ƹ𝑖 + 2 Ƹ𝑗 + 2෠𝑘.
1. Represent the two vectors in a three dimensional orthonormal coordinate system.

2. Find Ԧ𝑝 + Ԧ𝑞. Then represent it on the same coordinate system.
3. Find Ԧ𝑝 , Ԧ𝑞  and Ԧ𝑝 + Ԧ𝑞 .
4. Find Ԧ𝑝 ∙ Ԧ𝑞, then find the angle between Ԧ𝑝 and Ԧ𝑞

Problem 8. If  Ԧ𝑝 = 4 Ƹ𝑖 + Ƹ𝑗 − ෠𝑘, Ԧ𝑞 = 3 Ƹ𝑖 − Ƹ𝑗 + ෠𝑘 and Ԧ𝑟 = Ƹ𝑖 − Ƹ𝑗
1. Represent the three vectors in a three dimensional orthonormal coordinate system.

2. Find ( Ԧ𝑝 − 2 Ԧ𝑞) × Ԧ𝑟.
3. Find Ԧ𝑝 × (2 Ԧ𝑟 × 3 Ԧ𝑞)

Problem 9. For the vectors Ԧ𝑎 = − Ƹ𝑖 + Ƹ𝑗 − ෠𝑘 and 𝑏 = 2 Ƹ𝑖 − Ƹ𝑗 + ෠𝑘.
1. Represent the two vectors in a three dimensional orthonormal coordinate system.

2. Find Ԧ𝑎 × 𝑏. Then represent it on the same coordinate system.
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