Chapter 13:
Section B:

APPLICATIONS OF VECTOR LINES. Notes and examples:

x 3 -6
1. ( ): {4} +r( SJ is the vector equation of the path of a particle.
y

t is the time in seconds, 1 0. The distance is measured in units of meters.

a.) Find the particles initial position.

b.) Find the velocity vector of the particle.

c.) Find the speed of the particle.

d.) If the particle continues in the opposite direction direction but the speed 4/
increases to 30m/s, state the new velocity vector.
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2. An object is initially at (2,6) and moves with velocity vector 27—~ } Find:

a.) the position of the object at any time ¢ (t is in minutes)

b.) the position after 5 minutes.

c.) The time when the object is due east of the origin.
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3. An ocean liner is at (6,-6), cruising at 10km/h in the direction (4 ] A fishing

boatis anchored at (0,0) (Distances in km)

a.) Find, in terms of i and j, the “0.G.” position vector of the liner from the

fishing boat.
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b.) Write an expression for the position vector of the liner at any time t hours
after it has sailed from (6, -6).
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c.) Find when the liner is due east of the fishing boat. V<% e ;
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4. Consider the point P(-1, 2, 3) and the line with parametric equations
x=1+2¢t, y=—4+3t, z=3+1.

a.) Find the coordinates of the foot of the perpendicular from P to the line.
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5,

The line Z, passes through the poinis P{2, 4, 8) and Q(4, 5, 4).

@) () Find PO.

(it} Hence write down a veclor equation for L, inthe form r=a+3b. f4 marks]
(3p
The line L, is perpendicular to L,, and parallel to | 2p |, where pe Z.

4
(b (i} Find the valueof p.

(i) Giventhat L. passes through R (10, 6, —40), write down a vector equation
for L. [7 marks]

{¢) Thelines Z, and £, intersect at the point A, Find the x-coordinate of A. [7 marks]







