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This assessment is out of 80 marks and you will be given 90 minutes.
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1 Which of the following is a vector which is not perpendicular to the line
with vector equationr = 2i + 3j —k + 4 (2i +4j - k)?

W 0 G

2 A isasquare n X n matrix.
If det(A) = 6 what is det (A™')?
'\

6 = 36 1
6

[1 mark]
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8 Letz=3+2ibearootof p(z) =22 — (5+4i)z+ (8 +i). Which is
the other root?

3-2i -3-12i @\ !
[1 mark]
it
5. g_rl[ . (a,t-b‘-) :5+1
2
D.’Q;l g"}'[&. :5 :)&
,,,;l 7 » b & =) b = (
10
4 Find zrz
r=3
@ . 385 384

[1 marks]
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5 a) Using the standard Maculaurin expansions find the first three

terms in the series expansion of y = cosh (ix).

. | % L[4 marks]
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b) Hence, suggest an identity relating cosh(ix) to a trigonometric
function.

[1 mark]
cnh (i) e (f')



6

Page 5 of 24

Find the volume of the solid formed when the region enclosed between
y = xZandy = 6x — x2 is rotated through 360° about the x—axis.

[5 marks]
2
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4 = ép'ff
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Sketch, on the argand diagram below, the locus of the points
which satisfy |z — 61| = 5§
[2 marks]

| Im(z)
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b)  Point P is the only point that lies on both C and the half line
arg(z) = arctan(k), where k is a positive constant.

Find the value of k, giving your answer in exact form.

[3 marks]

w. Hw /“-’(70:04“,{;2 t» 40 W

s ()

So (< :\.}/

iy
c

U

¢) Find, in the form a + bi the coordinates of the point P, giving the
values of @ and b to 3 significant figures.
[3 marks]

xz o= tJ’i‘l- oy /cvﬂL(M(E)
‘\ s
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a)

Prove that
arsinh(x) = In (x +

Lo :j = QJ‘JVJ} (_}), thom

b ()= X

L%, "tj
Qj-e - X
/

y

=
@“j__lf ~e. ::0
Q‘Ly’lf“e- i :()
2
(e -x) - X -1 =0

So

x2+1)
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b) Find, in exact form, the solutions of the equation,

2 cosh?(x) + sinh(x) = 5
[4 marks]
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a) Showthat(r +2)*—(r—=17?=6r+3

NS = (rad) = (1)
- rl;_Lf-f‘Lb) _(fly J.f’f*l)

[1 marks]

:éF+-3

b) Hence, using the method of differences, find an expression for

= [4 marks]
A [ : 2 a2
i 2+l = _3-2 (rs») = (-1
£z,
../[-ﬁ __()f" =1
*[A | > f= 2
+ 5> - B 77z b
= 3 =l
_‘,:7’}—.&\1 =
_' N\
e B ):l [=n-L
"’(v/‘l.‘-»’,)_) —-(n"g
*-/_h\.i)? f/njff-)’} rzn.gz
2 L
—\—[\.ﬂ) - n\<3) Fa Mg
*'(i’\“”),\ -’(ﬂ\"}') "z A=t

. (m.t) 5 /‘r’f‘) j ek



Page 11 of 24

2N vh Pt ) b

-

)
"'(n -rnlw-lﬂ-rl*ﬂiq-lrn*'f""r)-;-

:(Bn}--r 6/}) %
‘:j'(Bn (n+ 2)

= niln+¥



Page 12 of 24
10 A curve, C, has equation

3 3x+35
y—2x—7

a) Write down the equations of the asymptotes of the curve C,.

-
Y == [2 marks]

!

gz 2

4

b) Sketch, on the axes below the graph of C;, indicating any

intersections with the axes.
[3 marks]

rj:'if- -3
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c) Hence, solve the inequality
3x+5
>3x-3

2x =17

[4 marks]
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11 The roots of the polynomial

p(x) = 27x3 - 18x* 4+ cx -8

areina geometric progression. Find the value of ¢

)—-7 7310 v &/ -7

[5 marks]
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12 a) (i) Sketchthe polarcurve r =24 3cos(0),0 <P < 2z., 7 70

[2 marks]

WV

No  ~pir zm/ o0 70

(i) What is the maximum value of r?

. [1 mark]
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The graph of the curve r = 2 sin?() is now added to the plot.

b)
Find the polar coordinates of the points of intersection.
[4 marks]
L
/
/
N \ ’\
>
2 s % e %'3 ) (2

=
2 )P cor(®) 5
_ -2
ZZ I A
n [~



Page 18 of 24

13  Anindoor activity centre has two glider tracks (a bit like a zipline)

The floorpan of the centre is a rectangle of length 100 m (the x—
direction) and width of 50 m (y—direction)

One glider track connects a point 40 m above the position with
coordinate A(100,0) with a point 25 m above the position with
coordinate B(0,40).

The other glider track begins at the point C(100,50,35) with the point
D(10,20,20).

Stating any assumptions that you make, determine if it would be

possible for two people who are 1.78m tall to collide when using these
tracks.
[8 marks]
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14  The matrix A is given by

=)

a)  Given that the image of P(3, — 2) is P'(5, — 2) find the value of

k.
[2 marks]

3 k\/3 (
VA Y
_<> 3,(%,’:%4}(;5
2 qT-rk=S

a1 =t

£l

For the remainder of the question use the value of k found in (a).

T i
b)  For the matrix A given above verify that (A™!)" = (AT)

A 3 n [4 marks]
37
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c) Ashape of area 4 cm2 is transformed by the matrix A’ What is
the area of the resulting shape?

[1 mark]

3?>< L =108cm”
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d) By calculating A2 and A® make a conjecture about the form of
A" and prove it.

A3 3 7)
A3:<g 1)’4 ,{ﬁ 5’)(3 :L);<27 gé)
’ o 'Jlo G

Corjectie (3 9—)” _—_<3” ’f—-z)

o0 ! O [

[5 marks]
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e) Let B be a general non-singular n X n matrix. Prove the general
result,

(B)" = (B
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