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Question 1. (4 marks)

Solve the following system of linear equations using Gaussian elimination.

x—y+2z=4
—2x—-y+3z=-1
dx—y—z=7
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Question 2. (8 marks)
Two functions, f and g, are defined as:
f(x) = |x| +[2x + 2| gx)=x-3

(a) State f(g(x)), simplifying where possible. (1 mark)
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(b) Hence, determine the piecewise definition of f (g(x)). (3 marks)
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(c) Graphy = f (g(x)) on the axes provided below and hence, state its range. (3 marks)
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(d) Hence, or otherwise, solve f(g(x)) < 2. (1 mark)
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Question 3. (10 marks)

Consider the function f(x) = k — -x—x . The graph of y = f(x) is shown below.
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(a) State the domain of f(x). (1 mark)
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(b) State the value of k. (1 mark)

k= 1// »/w.m% W valve.

(c) Show, algebraically, that f (x) is indeed a one-to-one function. (2 marks)
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(d) Sketch y = f~1(x) on the same axes above and hence, solve f(x) = f~1(x). (3 marks)
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(e) State the defining rule for y = f~1(x), including an appropriate restriction on the domain.
(3 marks)
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Question 4. (8 marks)

x3-2x%+x+4

Consider the rational function, f(x) = ———

(a) Sketch the rational function y = f(x) on the axes provided below, labelling all critical

points. You do not need to locate the stationary points of the rational function. (5 marks)
S—in"*frcep'k- - ‘@(0) - L‘_ = _‘ = (o’.-\)

» o

-4
W — interceptr(s) O = 3% P—1xta o4 Y
—j |V % Vou © = (o 41)(x? -2 i)
R
\ -3 4 o S.ox = — ) é he ftcal sdas.
=¥ {-A,0)

PR

Vevrheal asqu\)mqs\ é %w = ¥ 2

obhqee C\&&-\J\)*"K L g (e Pey) =2 (2T-R) ¢ 5 — 4

e o 1Y (
£ O crosses CA%“"(""OK
{:(’L\ - -2 4 | » : \—/ﬁ[ ar (c.3, -(-2),
5% = -

obhqve a¥ ~j =X - 2

—

As x—eo, £G) > o= {("'ﬂq
B oy il Ry oS WESR [oe-Y)
Yy = (e s D=2+ )
(o g A Th=T)
As - 7_+,
£F0) = (#)(4)
) -
= (+)
As = 27 «/io'nﬁ,‘r x- and Y-
PO = (2)(4) @is wnteve phe
Y V verhual dsymotoies
2 (=) /w\a:‘vr, cast;)Mph%t
b v o* | V' behavigar gi x> 0
FGO = tj;;) "/}y / S\{wp;’v ank bghwvw;\&f
e ovownd [ Detween. anyupiokes
by x> -7 4
R T Sl L 502) 6"

)



NOTE: For part (b), two sets of blank axes has been provided, however, there are no marks

assigned to a sketch.

(b) Hence, determine the value(s) of x such that:
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Question 5.

(7 marks)
2 3 —4
A plane is defined by the vector equationIl; : r = (——1) +Al-2]+ u( 1 )
1 1 5
(a) Determine the equation of the plane in the formr - n = k. (3 marks)
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A second plane has a Cartesian equation defined by I, : x + 2y + z = —2.

I1; and I1, intersect along a line defined by the equation ay + bz = d, where a, b,d € Z.
(b) Determine a possible set of values for a, b and d.
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Question 6. (7 marks)

The vectors in R3, u, v and w, have been defined below.

u=3i-5j+k v=-i+10j -8k w = 5i—2k
Determine:
(@ u+v-2w - ,349’*5‘\1_33 / (1 mark)
(b) |3u + 2v|, leaving your answ:r;(act. = q g / (1 mark)
(0 (=2w) - (—w) = 2 / - (1 mark)
(d) (% v)xw o ' (1 mark)
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For the vectors u and v,

(e) Determine the angle between the two vectors, rounded to the nearest degree. (1 mark)
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(f) State whether the scalar projection of u onto v would be positive or negative.
Justify your answer. (2 marks)
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Question 7.
From the position of a surf-lifesaving watchtower, a
swimmer is spotted caught in a rip with a relative

position vector of r¢ = 55i + 400j metres.

The rip pulls the swimmer out to sea with a velocity of

(8 marks)

® Swimmer

vg = —0.2i + j metres per second. °
At the instant the swimmer is first spotted, the order is Jet ski
given for a surf-lifesaving jet ski to leave from the )
shoreline with a relative position of r; = —60i + 150j

metres from the watchtower.

The velocity of the jet ski, taking into account the current,
is v; = 7i + 16j metres per second.

(a) Show that the jet ski will not collide with the swimmer.
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(i) the time taken for the jet ski to get to the point that is closest to the swimmer and state

this minimum distance.
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(i) the position vectors of the swimmer and jet ski at this closest approach.
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(b) Assummg both the swimmer and jet ski remain on the same paths with the same velocities,
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Question 8. (14 marks)
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(a) Explain why the line must intersect the sphere at two points and determine the position
vectors of the two points of intersection. (4 marks)
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Aline, plane and a sphere are defined by the following vector equations.
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For the following questions, round all final answers to two decimal places.
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(b) Determine the acute angle between the line and the plane. (2 marks)
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(c) Determine the position vector of the point of intersection between the line and the plane.
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Recall the equations of the plane and sphere below.

(e o

(d) Determine whether or not the plane intersects the sphere.
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If so, determine the radius of the intersection circle formed by the plane and the sphere.

If not, determine the shortest distance from the plane to the surface of the sphere.
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