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MCV4U Test 
U n i t  4  –  G e o m e t r i c  V e c t o r s   
 

Instructions: Make sure to simplify answers as much as possible. Give exact answers where possible. If you give an 
approximate answer, round to 2 decimal places.  
 
1) Given the vectors 𝑎⃗, 𝑏$⃗ , and 𝑐, construct the following:       [3] 
 

a) 𝑎⃗ + 𝑐 
 
 
 
 
 
 
 
 
 
 
 
b) 𝑐 − 𝑏$⃗  
 
 
 
 
 
 
 
 
 
 
 
 
c) 2𝑎⃗ − 𝑏$⃗ + 𝑐 
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2) Write each of the following as a SINGLE vector.       [4] 
 
 
a) 𝑂𝐵$$$$$⃗ + 𝐵𝐹$$$$$⃗  
 
b) 𝐶𝐸$$$$$⃗ − 𝐶𝐷$$$$$⃗  
 
c) 𝐸𝐵$$$$$⃗ + 𝐷𝐶$$$$$⃗  
 
d) 𝐺𝐹$$$$$⃗ − 𝑂𝐴$$$$$⃗  
 
e) 𝐹𝐵$$$$$⃗ + 𝐵𝐷$$$$$$⃗ − 𝑂𝐶$$$$$⃗  
 
 
 
 
 
 
 
3) Given that 𝐸𝐶$$$$$⃗ = 𝑢$⃗ , 𝐶𝐷$$$$$⃗ = 𝑣⃗, 𝐴𝐵$$$$$⃗ = 2𝐸𝐶$$$$$⃗ , and 𝐵𝐶$$$$$⃗ = 3𝐶𝐷$$$$$⃗ . Write each of the following vectors in terms of 𝑢$⃗  
and 𝑤$$⃗ .             [4] 
 
a) 𝐸𝐷$$$$$⃗  
 
 
b) 𝐵𝐸$$$$$⃗  
 
 
 
c) 𝐴𝐸$$$$$⃗  
 
 
 
d) 𝐷𝐴$$$$$⃗  
 
 
 
 
 
 
 
 
 
 
 
 
 



4) The vectors 𝑎⃗ and 𝑏$⃗  are such that |𝑎⃗| = 10 and 9𝑏$⃗ 9 = 6, and the angle between them is 40°.  
 

a) What is the direction of 𝑎⃗ − 𝑏$⃗  relative to 𝑏$⃗ ? Include a diagram.      [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Determine a unit vector in the direction of 𝑎⃗ + 𝑏$⃗ . Include a diagram. Give an approximate answer rounded 
to 2 decimal places.           [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5) Create an expression for the magnitude of the horizontal and vertical components of a force of 10 N 
exerted at an angle of 15° to the horizontal. Include a diagram in your answer.[3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Answer 3 of the following 4 questions. Include a diagram and show your work.   [12] 
 
6) An airplane that heads out in a direction of 𝑆20°𝐸 has an air velocity of 450 km/h. Measurements from the 
ground indicate that the airplane has a direction of 𝑆37.5°𝐸 with a ground velocity of 398 km/h. What is the 
velocity of the wind (magnitude and direction)? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7) A 100-N box is held by two cables fastened to the ceiling. The cables make angles of 25° and 40° with the 
ceiling. Determine the tension in each cable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8) A box with a mass of 10 kg rests on a frictionless ramp inclined at an angle of 35°. Calculate the magnitude 
of a normal force and a force applied at an angle of 20° to the ramp that would keep the box at rest.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9) John wants to canoe across to the other side of a 40 meter wide river. The river is flowing at a rate of 10 
m/min and John can paddle at 25 m/min. In what direction should he aim the canoe in order to land at a point 
directly opposite of his starting point? How long will it take to make this crossing? 
 
 
 
 


