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1. Find:    a) the components of 𝑎⃗ with the initial point P and terminal point Q  

i.)  P=(1,3,-3)  ,Q=(4,-1,0)     ii)  p=(4,6,-6)  , Q=(7,5,0)    iii) P=(2,-1,0), Q=(-4,3,5) 

2. Let i) 𝑎⃗ = [2, −1,0],     𝑏⃗⃗ = [−4,2,5],       𝑐 = [0,0,3]. 

     ii)  𝑎⃗ = [1,2,0],        𝑏⃗⃗ = [3, −4,0],       𝑐 = 3𝑖 + 5𝑗 + 2𝑘 

     iii)  𝑎⃗ = 5𝑖 + 𝑗 + 4𝑘,   𝑏⃗⃗ = −4𝑖 + 3𝑘,   𝑐 = −3𝑖 − 2𝑗 + 𝑘. Then find the following 

a. ‖2𝑎⃗ + 3𝑏⃗⃗⃗⃗⃗‖, ‖4𝑎⃗ − 3𝑏⃗⃗‖  and ‖𝑎⃗ + 𝑏⃗⃗ + 𝑐‖ 

b.   𝑎⃗. 𝑏⃗⃗,  𝑏⃗⃗. 𝑎⃗,  𝑎⃗. 𝑐,  𝑏⃗⃗. 𝑐,  𝑎⃗. 𝑐 + 𝑏⃗⃗. 𝑐, (𝑎⃗ + 𝑏⃗⃗). 𝑐  and 𝑐. 𝑏⃗⃗ 

c. 𝑎⃗ × 𝑏⃗⃗,   𝑎⃗ × 𝑐,     𝑎⃗. (𝑏⃗⃗ × 𝑐),     𝑏⃗⃗ × 𝑎⃗,      𝑐 × 𝑎⃗,     𝑎⃗ × (𝑏⃗⃗ + 𝑐) 𝑎𝑛𝑑    𝑎⃗ × 𝑏⃗⃗,        𝑏⃗⃗. (𝑎⃗ × 𝑐) 

3. Determine whether the given vectors are parallel, orthogonal or neither. 

i) 𝑎⃗ = [4,6],   𝑏⃗⃗ = [−3,2]     ii)     𝑎⃗ = 𝑖 − 2𝑗 + 3𝑘, 𝑏⃗⃗ = 5𝑖 + 9𝑘 

ii) 𝑎⃗ = [5,0, −2], 𝑏⃗⃗ = [4, −1,10],    iv)   𝑎⃗ = −3𝑖 + 9𝑗 + 6𝑘, 𝑏⃗⃗ = 4𝑖 − 12𝑗 − 8𝑘 

4. Find the vector projection of 𝐵  along  𝐴 . and Show that  𝐵 − 𝑃𝑟𝑜𝑗 𝐴
   𝐵 is Orthogonal to 𝐴 

i)  𝐴 = 2𝑖 − 3𝑘 + 𝑘,   𝐵 = 𝑖 + 6𝑗 − 2𝑘        ii)  𝐴 = −5𝑖 + 4𝑘, 𝐵 = 𝑖 − 𝑗    

iii)  𝐴 = 𝑖 + 2𝑗 − 3𝑘, 𝐵 = 3𝑖 + 5𝑗 + 7𝑘   iv)  𝐴 = −𝑖 + 2𝑖 − 𝑘, 𝐵 = 𝑖 + 𝑗 + 2𝑘  

5. Find the vector equation and the parametric equation for the line 

i) Through the point (3,2,-3) parallel to the vector 2i+7j-7k. 

ii) Through the point 𝑃1(2,4, −1) 𝑎𝑛𝑑𝑃2(5,0,7) 

iii)  Through the origin parallel to the vector 4j+7k 

6. Find the equation for the plane  

i) Through the point (2,5,3) with normal 3i+2j-7k 

ii) Through the point 𝑃1(1, 2, −1), 𝑃2(2,3,1)𝑎𝑛𝑑𝑃3(3, −1,2) 

         7. Let 𝑟1(𝑡)  =  (𝑡 +  3, 1 −  𝑡, 3𝑡 +  3) and 𝑟2(𝑡) = < 𝑡 +  5, −t, 3𝑡 > be two parallel lines (that 

do not intersect). Find the equation of the plane containing both lines. 


