IB Math SL – Unit 1


Vector Equation of a Line
Day 3 Notes
I.   Intro:
Consider the following with your groupmates:

Picture this. A boat is traveling through calm waters and is therefore able to travel in a straight path at a constant velocity. Suppose we assign the position of the boat’s starting point the coordinates A (2, 3). 

a) After one hour, the boat is 4km north and 2km east of its original position. What are its coordinates?

b) Assuming constant velocity and that it continues along its current path, where will the boat be after 2 hours? After 5 hours?

c) How fast is the boat travelling?

d) Write down the position vector for the starting point, A.

e) Write down the vector that describes the motion, or the path, of the boat. (This is the called the direction vector).

f) Write a general equation that represents the path of the boat that could be used to find its position for any time, t.

g) Using solely the vectors, how would one determine the speed of the boat?

II.   Vector Equations of Lines:

When we write the vector equation of a line, we are really representing the equation of the position vector of a random point on a given line.  To do that, we need two things:

· the position vector of some known point which lies on the line
· a vector which gives the direction of the line, called the direction vector or the velocity vector.  
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 or in 3-D:  
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Ex:  Find a vector equation for a line that passes through the points A(-3, 4) and B(5,11).

III.   Parallel vectors and lines:
Ex 2:  Is v = 
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parallel to the line 4x + 3y = 6? 

IV.  Finding the angle between two lines:
To find the angle between two lines, you must focus on the part of the equation that controls direction…  b, then find the angle between the two b vectors.

Ex 3:  Find the acute angle between  r = 
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and r = 
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Ex 4:  Find the acute angle between x + y – 3 = 0 and 2x – 3y + 1 = 0.

V.  Application:
Ex 5:  Boat A moves in a straight line with a constant velocity.  Its position vector, relative to an origin, O, is given by r = 
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 , where t is measured in hours and displacement is measured in km.  

a)  Find the coordinates of Boat A
(i) initially 
(ii) after 5 hours
Boat B, also moving in a straight line with a constant velocity, has position vector r = 
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b)  Show that the paths of Boat A and Boat B intersect, but the boats DO NOT collide.
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