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Section I
10 Marks
Attempt Questions 1-10

Allow about 20 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10

1 Let a,fand y be roots of the equation X’ +3X*> +4 =0. Which of the following polynomial
equations have roots r”, 3> and y* ?

X' —9x* —24x-4=0

X' —9x*—12x-4=0

X' —9x* —24x-16=0

X' —9x* —12x-16=0

S0 w

2. Ifws= \/Ecis(ﬂ) , then W* is equal to

A. 9cis(0)
B. 9cis (7)
C. 8lcis (4n)

D. 4,/3cis (z*)

dx is equal to

3x?
VX =2

A. 2Ux*=2+¢C

X -2
B. ————+¢C
2
2
C. ———5+¢C
3(x* = 2)2
3
D. ——+¢C
2(x’ =2)2
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4.

S 0w »

2
If y = tan2X, then d_)(zl is equal to

8sin2X
cos’ 2X

2sec’ 2X

8sin2Xx

CcOS2X

— 8sin2x
COS2X

A light elastic spring of natural length 2 metres hangs vertically from a ceiling. A mass of 0.5 kg is
attached to the free end of the spring and hangs in equilibrium. Given that the stiffness of the spring
is 0.25g (where g is gravity in m/s?), then the length of the spring in metres would be

BN Na v
+
Q@ |

The displacement X, in metres, of a particle from a fixed point at time t, in seconds, t >0, is
given by X =2 cos(3t).
The number of oscillations made by the particle per second is
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oS 0w

0.

The general form of the equation of an ellipse is e

If Z =X+ Vi, then the set of points in the complex plane given by (2—1)z+(2+1)Z =1 is

a horizontal line through (0, 2)
a vertical line through (-2, 0)
a straight line with gradient 2 and y-intercept -1

1
a straight line with gradient -2 and y-intercept 5

A solution to the differential equation L + ; =1is
dx  1-x?
X —sin~'X
X —cos™' X
X—231-%°
- 2x° _—

An ellipse is shown on the set of axes below. The scale on the X and Yy axes is the same.
The centre of the ellipse is the point(h, k).

y

ﬁk

k)

(=0’ (y-k’ _
b2

For the ellipse shown above

Sowp

h<k and a<b
h<kanda=>b
h=k anda>b
h>k and a<b
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10. The eccentricity of a hyperbola with parametric equations X =3secf and y = 4tan @ is:

Wlh Ry n|w Wl

Section 11
90 Marks
Attempt Questions 11-16

Allow about 2 hours and 40 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available

All necessary working should be shown in every question.

Question 11 (15 marks) Use a SEPARATE writing booklet

a

) Find J' o a
N7 +6t—t2

. 1
b) i) Show ‘[hat(x2 +3)(X2 +1) = >

| —
1
—_—
>
[38)
Jr—
+
—_
N—
|
—_—
>
[3%)
+ |~
W
N—
| E—|
[\]

1

1
ii) Hence evaluatej dx 2

(x2 +3)(x2 +1)

0

¢) The equation z° —(a+ib)z - 6i =0, where a and b are real, has roots

a and B such that o + f° =5.
i) Show thata’ —b* =5 and ab= -6 2

i1) Hence find the values of @ and b. 3
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k
d) Ifl_ =J‘(k2 —x*)"dx, form > 1, show that

0

2
|m :2k—m. el 4
2m+1
. X k?
|:H11’1'[ VERYE = VERYE —1}
Question 12 (15 marks) Use a SEPARATE writing booklet
a) Given the graphs of y* = f (x) andy = ‘ f(x) ‘ as shown.
y

|
|
I I /
| |
| |
| |
| |
I |

________ T -1~ I
DL oy == ___ L\
0 X i

———————— i B | X
[ O
| |
| |
| |
| y=|r=)

y* = f(x)

i) Explain the shape and position of y = f (X) in relation to the above graphs.

ii) Hence, sketch the grapgh of y = f (X)

iii) Hence sketch the graph of y = f ‘(X)‘
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b) AB is a diameter of a circle ABC. The tangent at A and C meet at T. The lines
TC and AB are produced to meet at P. Join AC and CB.

N

T
A

i) Prove that /BCP =90 — ZCAT.

i1) Explain why ATCB could never be a cyclic quadrilateral. 2

Y ou must supoort your answers with geometrical reasons.

c) 1) Prove that if a polynomial P(X) has a root o of multiplicity r, then

P’ (X) has a root of multiplicity (r - 1),

ii) Given that x =1 is a double root of the equation Xx* —5x> +16X* —=21x+9 =0,
and using the result of ci), or otherwise, find the other roots.

Question 13 (15 marks) Use a SEPARATE writing booklet
a) 1) Show that sin X +sin3X = 2sin2Xcos X. 2

ii) Hence, or otherwise, solve sin X+sin2X+sin3x =0 for 0 < x < 27. 3

b) A hyperbola has eccentricity % and directrices X =—4 and X = 4.

Find the Cartesian equation of this hyperbola. 3
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2 2
¢)  The point P(acosd,bsind)lies on the ellipse, % + Z—z =1.The points

T and T'are the feet of the perpendiculars from the foci S and S’ respectively
to the tangent through P.

. lecos & -1
1)  Show that ST =

cos’@ sin’ @
2 + 2
a b

ii) Hence prove ST.ST'=Db’. 3

d) A corner on a race track is an arc of a circle of radius 100m. The track is banked such that
there is no tendency for a vehicle to move sideways when cornering at 100km/h.

Find the angle, to the nearest minute, of banking. Take g to be 10 m/s’. 2

Question 14 (15 marks) Use a SEPARATE writing booklet

a) If z=cos@+isinb,
i) Show that z* +z* =2cosn @ for n=1,2,3,..... 2
ii) Hence show that 4cos@cos26cos30 =1+ cos26 + cos46 + cos 60 3
iii) Hence find the general solution of cos” @ + cos” 26 + cos” 36 =1. 3

b) The region bounded by the graphs of y = x> and y = X + 2 is revolved

around the line X = 3. Express the volume of the resulting solid as a
definite integral. Do not calculate the value of this integral. 3

c) A solid has , as its base, the circular region in the Xy plane bounded by the
graph of X* + y*> = a*, where a > 0. Find the volume of the solid if every

cross section by a plane perpendicular to the X-axis is an equilateral triangle
with one side in the base. 4
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Question 15 (15 marks) Use a SEPARATE writing booklet

a)  Anellipse can be described as the locus of a point moving so that the
sum of its distance from two fixed points (foci) is a constant.

i) If the two fixed points are A(—4,0) and B(4,0) and the sum of the distances of P(X,y)

from these points is 10units, show that the equation
2 2

of the ellipse is L + Y 1. 2
25 9

i1) Show that the ellipse can be represented parametrically by the
equations X = 5cos @ and y = 3sin @ and find the equation, in general

form of the tangent to the ellipse at € = % 4

b) Therootsof X’ +3px+q=0are «, and ¥ none of which are equal to 0.

1) Find the monic equation with roots ﬁ,%,% giving the
a 4
coefficients in terms of p and Q. 4
i1) Deduce if aff = y, then (3p—q2)+q =0. 2

¢) Given that sin”' X,cos™ X and sin”' (1 - Xz) are acute, show that:

sin(sin’1 X —cos™ X) =2x* —1. 3
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Question 16 (15 marks) Use a SEPARATE writing booklet

a) A particle of mass m is projected vertically upward under gravity
with a speed v in a medium where resistance is mk times the speed,

where K is a positive constant. If the particle reaches its greatest height H,
in time T, show thatv = gT +kH. 4

b)
Given that sin(x + y) + sin(x — y) = 2sin Xcos Y and

cos(X+Y)+cos(x—y)=2cosxcos y and by using the fact
that A+ B+ C = r for triangle ABC.

sinA+sinB o C

Show that = cot— 4
cos A+cosB 2

c) If cosa = tan Xxcot y, show that tan’ %a =sin(y — x)cosec(y + ) 3

5
d) Evaluate j‘

0

X 4
9—10sin’ x

End of Assessment Task
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