L]
LLLY

Sy

Centre Number
@ ﬁz}ﬁ N
g Student Number

SCEGGS Darlinghurst
2009

Preliminary Course
Semester 2 Examination

Mathematics Extension 1

Outcomes Assessed: P1-P8, PE1, PE2, PE3 and PEb6
Task Weighting: 40%

General Instructions Total marks - 60
¢ Reading time — 5 minutes
e Time allowed — 1% hours
e Write using black or blue pen

= Attempt Questions 1 —4

e Write your Student Number at the top Question | Comm | Reason | Calc | TOTAL
of this page 1 1 P 15
e This paper has four questions 5 3 P 16
e Attempt all questions on the pad paper 3 5 13
provided / /
: 4 3 2 /16
e Answer all questions and show all

e Start each question on a new page

e Marks will be deducted for careless or
badly arranged work

e Mathematical templates, geometrical
equipment and scientific calculators
may be used

¢ Do not attach all questions together in
one bundle




BLANK PAGE

Preliminary Course, Semester 2 Examination 2009 page 1
Mathematics Extension 1



Marks
Question 1 (15 marks)

(@  The polynomial x* + 2x® +1 is divided by x + 3. Calculate the remainder. 2

(b)  The interval AB, where A is (4,5) and B is (19, —5) is divided internally in 2
the ratio 2:3 by the point P(x, y). Find the values of x and y.

NOT
(c) P TO
SCALE

In the diagram APQR is drawn in a circle. The tangent to the circle at R meets
PQ produced to T. S is a point on PQ such that RS bisects ZQRP.

Copy the diagram.

Q) Explain why ZTRQ = ZRPT . 1
(i)  Showthat TR =TS, giving clear reasons. 3

(d) A monic polynomial P(x) of degree 4 has one root equal to 2 and a double root 2
equal to—1.

If the polynomial passes through the point (0, 6) find the equation of P(x).

Question 1 continues on the next page
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Marks
Question 1 (continued)

()  Let f(x)=3x*-2x. 2

Use the definition f'(a)= lim  f(a+h)-f(a)
h—0 h

to find the derivative by first principles of f (x) at the point x =a.

) By making an appropriate substitution, or otherwise, solve for x. 3

2
2(x+£j +(x+£j—15:0
X X
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o Start a new page

Marks
Question 2 (16 marks)
@) Solve for 4, 0° <6 <360° 3
sin26 =sind
(b)  Thecurve y = f(x) is shown below.
A y
T 2
+1
+-1
T -2
On the separate answer page attached, draw the graph of:
0 y=|f] 1
(i) y=f(x+2) 1
iy y="f(x)-1 1
Question 2 continues on the next page
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Marks
Question 2 (continued)

(c)  The polynomial P(x)=2x* +3x? + kx — 2 has roots «, B and y.

() Find the valueof a + S + 7. 1
(i) Find the value of afy . 1
(iii)  If one root is the reciprocal of the other, find the third root and hence 2

find the value of k.

(d) Q) Express sin x + cos x in the form R cos(x - a) where R >0 2
and 0° < <90°.

(i) Hence solve for 0° < x < 360° 2

sinx+cosx=1

(iti)  Find all possible solutions of sinx + cosx =1. 2
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Marks
Question 3 (13 marks)

(@)

NOT
TO
SCALE
> X
A/ 0 R
2X+y—-5=0

The diagram shows the lines 3x — 2y +3=0 and 2x + y —5=0 intersecting
at point P. The lines cut the x and y axes at A and B respectively.
Q) Find the co-ordinates of P. 2
(i) Find the size of the acute angle, &, between the lines 3x -2y +3=0and 3

2Xx + Yy —5=0. Answer correct to the nearest minute.

(b) 0] By using the substitution t = tan g show that 2
sinx —3cosx — 2
2 f—

can be written as #
(i) Hence, find correct to the nearest minute 3

the values of x, 0° < x < 360° for which

sinx —3cosx—-2=0.

Question 3 continues on the next page
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Marks
Question 3 (continued)

©) P
NOT

SCALE

The points P, Q, R, S are placed on a circle of radius r such that PR and QS
meet at X.

The lines PQ and SR are produced to meet at T, and QXRT is a cyclic
quadrilateral.

Copy or trace this diagram onto your answer page.

Q) Find the size of ZSQT , giving reasons for your answer. 2
(i) Find an expression for the length of PS in terms of r. 1
Preliminary Course, Semester 2 Examination 2009 page 7

Mathematics Extension 1



Marks
Question 4 (16 marks)

@) Solve for x. 3

v
>

2x -1

(b) D

- N

A B

In the diagram CD is a vertical flagpole of height 1 metre which stands on
horizontal ground.

The angles of elevation of the top D of the flagpole from points A and B on
the ground are « and 2« respectively.

_ 2

()  Showthat BC =~ — @& 1
2tana

(i)  Showthat AC — BC = BD. 3

Question 4 continues on the next page
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Marks
Question 4 (continued)

(©) P(Zap, apz) and Q(Zaq, aqz) are two points on the parabola x* = 4ay .
The tangents at P and Q intersect at T.

AY
x* = 4ay
P (2ap, ap?)
Q (2aq, ag?
5 > X
T
Q) Show that the tangent at P is given by y = px — ap®. 2
(i) Show that the tangents intersect at the point T (a(p + q), apq). 2
(iii)  Show that the chord PQ has equation y = %(p +q)x—apq. 2
(iv)  The line PQ is a tangent to the parabola x> = 2ay. 2
Show that (p +q)* =8pq.
(V) Show that the Cartesian equation of the locus of T is a parabola. 1
End of paper
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Use this page to answer Question 2 (b)

Student Number

y=f(x) i y=[f(x)]
A y A y
42 12
+1 T 1
RN N/ a9 12
+-1 +-1
12 T2
(i) y=f(x+2) (i) y=f(x)-1
A y A y
+ 2 12
1 T 1
2 2 0 1 2 ’ 2 a1 O 1 2 ’
+-1 +-1
) T -2
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