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Show your working clearly

Use the method specified (if any) in the question to show your working
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Question 1 (8 marks: 2,2,2 and 2)
Consider points A (1,3, 35), B(-7,5,1) andC (3,-2,4).

(a) Determine the vectors AB and AC.

(b) Determine the vector equation of line containing points A and B.

(c)  Find a vector perpendicular to both AB and AC.

(d) Find the Cartesian equation of the plane passing through A, B and C.



Question 2 (8 marks: 3, 5)

The vector equations of lines L and M are given by

-2 1 1 3
F=| 1 [+4] -1 and fe=| 2 |+u|l respectively.
1 2 -1 B

(a) Show that the lines do not intersect.

(b) IfP and Q are points on L and M, the two lines are closest when PQ is perpendicular to both
line L and line M. Find the closest distance between the two lines accurate to 2 decimal

places.



Question 3 (5 marks: 3,2)

At 5am, hot-air balloons A and B leave their home bases located at

and 15i+60j+0.05k with constant velocities v,=10i+40j+ak
v, =5i+fj+0.02k . Measurements are in km and km/hr.

(a) Find the values of o and B given that the two balloons collide.

(b) State the time and position of the collision.

~10i+40j+0.2k

and



Question 4 (8 marks: 2,2,2,2)

(a) In each case below, state whether the system of equations has a unique solution, no solutions
or an infinite number of solutions. State the geometric relationship between the planes in

each case.

i) x + 2y + z =17
3x + 6y + 3z = 11
2x - 3y - z = 4

ii) x + y - z =4

3x + 5y + 2z =
2x + 4y + 3z = 3

(b) Consider the system of equations in x, y and z with augmented matrix,
2 -1 3 4
0 5 =3 12
0 0 p’-4|p-2

i)  Find the solution to the equations when p = -1

ii)  State the value(s) of p for which there are no solutions to the system of equations.



Question 5 (7 marks: 2, 5)

Given the sphere with equation F-l 2 =4 and the plane with equation

x+2y+z=24

(a) Find the equation of the straight line passing through the centre of the sphere that is
perpendicular to the given plane.

(b) Find the exact distance between the plane and the sphere.



Question 6 (11 marks: 3, 3,3, 2)
A particle moves along a path described by the vector function r(t)=(3+4cost)i+2sintj

for t>0.
(a) Determine but do not simplify the Cartesian equation of the path.

(b) Show that the speed of the particle at time t is given by 4 +12 sin’t .

(c) Determine the location(s) of the particle when it has minimum speed.

(d) Write down and evaluate, to 2 decimal places, an integral that will determine the
distance travelled by the particle in the first 5 seconds.



