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Section I
9 marks

Attempt all questions.
Allow about 15 minutes for this section.
Use the multiple choice answer sheet for Questions 1 — 9.

1 The polynomial P(x)=3x"—2x+1 has zeroes @, f and .
Which of the following is equal to a8+ Sy +ya ?

-2

A = B. —
3 3
C. 1 D. 2
3 3
2 The remainder when a polynomial P(x) is divided by x’ +1 is x* +2x+3.

Which of the following is the remainder when P(x) is divided by x+17?
A. 0 B. 2
C. 4 D. 6

3 The polynomial P (x) =x" —3x> +5x—7 has zeroes @, f and .

1 1
Which of the following polynomials has zeroes —, E and —?
o v
A. P(x)=x3+3x2+5x+7 B. P(x):x3—3x2—5x—7

o

C. P(x)=7x3—5x2—3x+1 P(x)=7x3—5x2+3x—1



A is driving directly west at 40 km/h on Anzac Parade.

B is driving directly east at 60 km/h on Anzac Parade.
Which of the following is the velocity of A relative to B?
A. 20 km/h directly east.

B 20 km/h directly west.

C. 100 km/h directly east.

D 100 km/h directly west.

Given the diagram below, which of the following is represented by the vector r?

q

The vector projection of p onto q.
The vector projection of q onto p.

The vector projection of p perpendicular to q.

c o w >

The vector projection of q perpendicular to p.



Given that OPQR is a thombus in the diagram below, which of the following is false?
y

A. P =_(00-PR) B. O—P.Q—Rz‘O—PHQ—R‘

C. OQ-PR=0 D. OR-PQO=0P-RQ



Given the graph of y = f(x) below, which of the following is the graph of y =—./f (x)?

y




8 Which of the following is the derivative of x>y + x)*?

A. 2xyﬂ+yzﬁ B. 2x@+2yd—y
dx dx dx dx
C. xzﬂJererZ)cyQ+y2 D. xzyﬂ+2xy+xy2@+y2
dx dx dx dx
9 Which of the following pair of parametric equations represents the semicircle shown below?
y
(=3, 1)
b—\ x
(=3,-1) =
(=3,-3)
=2cost+3 — =2sint+3 -
A. ¥ C(,)S for—ﬁﬁtﬁZ B. r=osi for—”Sz‘Sz
y=2SlIlt+1 2 2 y=2COSt+1 2 2
=2 t-3 — =2sint-3 _
C. * C(_)S for—ﬂﬁtﬁz D. x st for—”StSE
yzzslnt—] 2 2 y=2COSf—1 2 2
End of Section I
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Section 11
53 marks

Attempt Questions 11-13
Allow about 1 hour 15 minutes for this section
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (18 marks) Start a NEW Answer Booklet

(a)  The polynomial P(x)=x’+ px’+qx+r has zeroes &, f and y.

Express the following in terms of p, g and r:

(1) a+p+y 1

(i) o+p+y 2

(b) Prove by mathematical induction that for all positive integers n: 3
n (3n + 1)

2+5+8+..+(3n-1)=—==

(©) OAB is a triangle with OA=5 i, OB=17 j and M is the midpoint of AB.
Using vector methods:

@) ShowthatW=§£+zj. 2

(i)  Prove that OM is not perpendicular to AB. 1

Question 11 continues on page 8

S



Question 11 (continued)

(d) The polynomial P(x) =x"+x’+cx* —x+e has zeroes x=1and x=2.

Find the value of ¢ and e.

(e) In the diagram below, a particle of mass 1 kilogram is suspended in the air by two strings.

10 N

The particle exerts a downward force of 10 newtons.
Find the magnitude of the tension forces F; and F2 in newtons

Correct your answer to 2 decimal places.

Question 11 continues on page 9



Question 11 (continued)

) A parabola is represented by x =2a¢ and y=at’ for some arbitrary constant a # 0.
(1) By using parametric differentiation, find Z—y
X

(i)  The point P(Zap, ap2) lies on the parabola.

Show that the equation of the normal to P is x+ py—2ap —ap’ =0.

(iii)  The normal to P intersects the parabola again at Q(2aq,aq2 )

Show that p*+ pg+2=0.

End of Question 11



Question 12 (18 marks) Start a NEW Answer Booklet

(a) The graph of y = f (x) below has a double zero at x =—2 and a single zero at x =4.

Also, there is a stationary point at (2,4) and y intercept at (0,2).

y

y=f() (2,4)

(i) Sketch the following transformations of y = f'(x) on the insert sheet provided.

1
(@) y= )
B r= (1)
® =7 ()

(i)  Consider the function g (x) =8+2x—x".

State the nature of the zeroes of the function y = f' (x) g(x).

Question 12 continues on page 11
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Question 12 (continued)

(b)  Suppose ¢=-6i+3j and b=1i-8).
(1) Find 4.
(i)  Hence or otherwise, find the vector projection of b onto a.
(iii)  The vector ¢ is the vector b reflected about its projection onto a.

Find c.

(c)  The polynomial P(x)=x"—3x*—24x+80 has a double zero.

(1) Find the double zero.

(11) Hence, sketch y = P(x), clearly indicating the nature of the x intercepts.

Your sketch must be at least half a page in size.

You do not need to locate the point of inflection.

End of Question 12
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Question 13 (17 marks) Start a NEW Answer Booklet

(a) In the diagram below, the current of a river flows east at a velocity v, =3 km/h.
A kayaker paddles directly north across the river at a velocity v, =4 km/h, starting from O.

The river is known to be d =120 m wide and point P lies directly north of O.

N
P
ve=13
d =120 v =4 E——
0

(1) Find the time it takes for the kayak to reach the other side of the river.

Also find the horizontal displacement of the kayak relative to P.

On the return trip, the kayaker starts from P and wants to finish at O.

(1)  Find the angle relative to O that the kayaker should paddle at to achieve this.
Write your answer as a true bearing and rounded to the nearest degree.

(iii)  Find the time taken for the return trip if this is achieved.

Round your answer to the nearest second.

Question 13 continues on page 13
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Question 13 (continued)

(b) Prove by mathematical induction that 2*" —1 is divisible by 7 for positive integers n>1.

(©) It is known that cos36 = 4cos’ 6 —3cosé.

(i) By considering x =2cos @, find the solutions to x* —3x =+/3.

(ii))  Hence, show that sec Z i sec Hz +sec 137 =-23.
18 18 18
(d) (1) Suppose that &, B and y are consecutive terms in a geometric sequence.

Show that 3° = ay .

(i)  Consider the polynomial equation x* — px* +gx—r =0 for p =0 and r=0.

3
q q . .
—, then = is a root of the polynomial.

p p

Show that if » =

Hence, show that the roots form a geometric sequence.

End of paper
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Question 12 (18 marks)

(@  Thegraphof y= f(x) below has a double root at x=-2 and a single root at x=4.

Also, there is a stationary point at (2,4) and y intercept at (0,2).

Y
y=f(x) (2,4)

X
-2
(i) Sketch the following transformations of y = f (x):
1
) y
st @
2}
¥
. & X
-2

Place this sheet inside the Q12 booklet.



Question 12

(continued)

®  y=3 (1)
y=f(x)

@ y=f(x)
y=f(x)

(2,

4)

Place this sheet inside the Q12 booklet.
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