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General Instructions:

. Board-approved scientific calculators may be used.

Reading time: 5 minutes

‘Working time : 2 hours

‘Write your stndent number at the top of every sheet of writing paper.
Write working and answers on the front of the writing paper provided.
Begin sach Question on a new sheet of wiiting paper. :
‘Write using a blue or black pei. Diagrams may be drawn with pencll

s

§
¢

All necessary working should be shown in every question.
Your work will be collected it 7 separately stapled bundles.

Question : Marks Texfbook’ references:
: ! . Topic
’ 1 , ! 12| Hsic Anthmetio
2 / ‘12| | Algebraand Surds. °
Equations

3 | n2| [ Geometry

4 . { nz Functions and Graphs
Trigonometry

5 /12| [ Straight Line Graphs
Introduction to Calculus

6 12 | . Quadratic Function

7 2 Polynomials

Total | /84
N
AN

Question 1 Start a new page Marks

(a)  IfP(x)=2x* - 3%+ 6x* — 5x +1, find the remainder when P(x) is divided by (x + 1). 1
®) If P divides the interval from (—4,2) to (2, —1) externally in the ratio 5 : 2, find the 2
coordinates of P.

© Differentiate y = 3/3? , with respect to x. 1
, . . 2
(d)  Solve the inequality | <1 x=1) 3
(e) A polynomial P(x) has a leading term of —2x% and P(=2) =P(3) =P(1) =0. 2
Write the equation for P(x) in factor form.
, . —f3
) Find the general solution for cos@ = - 3

End of Question 1
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Marks

Question 2 Start a new page Marks
- . Question 3 Start a new page
(2) Sketch the gradient function for the following graph. 1
(@ (i) Divide the polynomial P(x) = 4x> — 8 + 8x — 1 by x* + 1. 2
Y (ii) Hence express P(x) in the form A(Xx)Q(x) + R(x) 1
() Provethat %% g = seco
1456 2 &}
SR

© I the diagram AB = AC; ZBAC = ZBPA = ZCRA = 50°; /BAP =0 ; (b) Find the exact value of x in the diagram below. Give a reason. 2

Copy the diagram onto your answer sheet .

Prove that A

i @ ZACR=a
(i) AABP=ACAR
(i ABPQJ|ACRQ
' ' (© Find the acute angle-formed between the curves y = Pandy=-x 3
B v at the point (~1,1). Give your answer correct to the nearest minute.
\d C
P
End of Question 2 '
n : (d) Show that the equation of the tangent to the curve fix) = 43_ at the point [4, -Z-J 3
x

is3x+64y—36=0.

Question 3 continued on the next page.
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Question 3

. Question 4 Start a new page Marks
© From a helicopter H at a height of 20m above a point X in the ocean, two sailors are 3
spotted in the water at positions P and Q with angles of depression of 64° and 55°
respec.;ﬁ\{ely. Triangle PQX is right angled at X. How far apart are P and Q, correct : -
to 3 significant figures? (@) If o, $ and ) are the roots of the equation X° +3x? — 4x — 5 =0, find the value of 3
1 @ oarfti
‘ ({H) ofptar+BRr
‘ v Gi) o?+B2+2> by considering the expansion of (ot § + XY’
20 m
X J ‘«\) (b) (i) Sketch the graph of y = |x — 3| — 2, showing the x and y intercepts and the vertex. 5
‘ . Q (ii) Hence, or otherwise, state the domain and range ofy=[x-3]-2.

(iii) Find the value(s) of x for which the function is not differentiable.

Explain your answer.

P
(© HtanA= -% where 90°< A < 180° and cos B= % where 270° <B < 360%, find 4
the exact value of
End of Question 3
'\) ‘;) @) sin A
' ' () cosA
(i) sinB
@iv)  sin(A + B)in simplest surd form.
End of Question 4
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Question 5 Start a new page

(@) Show that the line 3x + 4y — 10 =0 is not a tangent to the circle (x—1)* + (y+1)> =4
®» Show that the line y = 3x — 7 is a tangent 1o the parabola y = 2x* ~ 5x + 1

(© The point Q(0,3) divides the line segment joining C(~2,7) and D(x,y) internally in
the ratio 2: 3. Find the coordinates of D.

(G)] Find the value(s) of k in the equation x* + 6kx — 4k + 4 = 0 if one root is double the

other root.

(e) Atangenttoy = x* makes an angle of 60° with the positive direction of the x axis.
(1) Show that the tangent meets the curve at (—\2—5,%) .

(ii) Hence show that the equation of the normal to the curve at this point is

4x+43y—53=0

End of Question 5
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Question 6

@

M)

©

CY

Start a new page

sin(180 —6) cos(90—8) tan(—6) _
c0s(360 —0) tan(180+6)

—tan @ sinf

Prove that

L X5 —Tx+1
Determine Hm————+—

~ 1
X—1i

For which x values is the tangent to the curve y = 25° — 3x* —35x parallel to
the line y =x?

Pix)=5x" - 24x% + 9x + 54 has a double root at x = oL
@ Find P'(x)
(i)  Hence find the value of ..

(iii)  Determine the value of the other root.

End of Question 6
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Question 7 Start a new page

(a) Use the t formulae to solve the equation 7sinx — 4 cosx = 4 where 0° <x < 180°.

‘Give your answer correct to the nearest mimife.

x4

®) Consider the fimction f(x)= o3)
XX —D,

@ Determine all the x intercepts.
(i)  Determine the equations of all the vertical asymptotes.

(iii) Determine 31‘1_3 fx).

(iv)  Hence, sketch the graph of f(x).

(v)  State the domain and range of the function.

End of Paper
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