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2017

YEAR 11
YEARLY EXAMINATION

Mathematics Extension 1

General Instructions

Reading time — 5 minutes

Working time — 2 hours

Write using black or blue pen

Black pen is preferred

Board-approved calculators may be used
A reference sheet is attached at the back
of the paper

All relevant mathematical reasoning
and/or calculations must be shown

Total marks — 70

Section I  (Pages 2-5)

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Section II (Pages 6-10)

70 marks

Attempt Questions 11-14

Allow about 1 hour 45 minutes for
this section



Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

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

1 ABC'is a triangle inscribed in a circle. The tangent to the circle at 4 meets BC produced at D
where BC=10 and AD=12.

A
Not to scale
12 cm
B
¢ D
What is the length of CD?
(A) 6cm
B) 7cm
© 8 cm
D) 9cm
2 Which expression is the correct expansion of sin46?

(A)  4sinfcos’ @ — 4sin’ Bcos
(B) 4sin’ Bcos @ — 4sinfcos’ @
©) 4sin’ Ocos’ @ - 4sin’Gcos’ 6

(D) 4sin’Bcos’ @ — 4sin’ Gcos® 6



Given that ¢ = tanéd | which of the following is the equivalent of sec 268 ?

2

A 1 +¢
A) -7
5 1 + 47
® T
21+ 8
C
©) 172
D 4+t2
D) 47

y

In what ratio does 4 divide PB externally?

(A) 59
(B) 45
(C) 54
O) 95

From a group of 4 Mathematics teachers and 5 Science teachers a committee of 4
teachers is to be chosen.

How many different possible committees will have a majority of Mathematics teachers?

(A) 10
B) 21
(C) 36
(D) 121



When -1 < x < 2, the expression jx + 1| + 2[x - 2| is equivalent to

(A)  -3x+3
(B) -x+35
(© x-5
(D) 3x-4

What is the value of tang if cos@ = —E and 0° < 8 < 180°?

2 5
(A) -3 or —%
B) -2
©) % or3
D) 2

What is the Cartesian equation of the tangent, at /= -3, to the parabola defined by the
parametric equations: x=t-3
y=1£+27
(A) 6x+y+25=0
B) 6x+y+36=0
© 6x—-y—-25=0

(D) 6x+2y-25=0



9 In the diagram below, O is the centre of the circle ABCD. BCE is a straight line.

2A4ADC = 105°, £OBC = 30° and 204D = 40° .

What is the size of 2DCE ?

A) 75°
(B) 80°
(C) 85°
(D) 90°
+ ta
10 Given that tan(x + y) = :af—t)a;)c—tarllrx_yy and that tanp +tang+ 1= cotp+cotg=6

what is the value of tan(p + q) ?

5
(a) &

6
® 3
© 5
(D) 30

END OF SECTION 1



SECTION I1

60 marks
Attempt Questions 11 -14
Allow about 1 hour 45 minutes for this section

Answer each question on the appropriate answer sheet. Each answer sheet must show
your name. Extra paper is available.

In Questions 11 to 14, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a separate answer sheet Marks

+3

X
: >
(a) Solve for x: T2 2 2 3
(b) Find the exact value of cos 2x if sinx=+3 — 1. 2
1
(©) The graphs of y = - and y = x’ intersect at x = 1. Find the size of the acute 3

angle between these two curves at x = 1. Give your answer correct to the
nearest degree.

(d) Find the exact value of tan 75° , expressing your answer in the form a + b . 3

(e) The domain of the function g(x) = Jax* + kx+ 9 is all real x. Find the possible
values of .

[

® Find the number of ways in which 3 boys and 3 girls can be arranged in a line 2
so that the two end positions are occupied by boys and no two boys are next
to each other.

End of Question 11

-6-



Question 12 (15 marks) Use a separate answer sheet Marks

(a) Solve the equation sin2x = tanx for 0° < x < 360° . 3

(b) In how many ways can 6 students and 4 teachers be seated around a circular 2
table if all the teachers are separated?

(c) Solve forx: J10—-x=x+2. 3
(d) (i) Express 8 cos x — 15 sinx in the form R cos(x + @) where 2

0°< a £90°.
(i1) Hence solve 8 cosx—15sinx = 7 for 0° < x < 360°, giving your 2

answer correct to the nearest degree.

(e) (1) The point P divides the interval joining points A(1,7) and B(4,2) inthe 1
ratio k:1.
Write down the coordinates of the P in terms of k.

(i)  Hence, or otherwise, find the ratio in which the line y = 2x + 3 divides 2
the interval joining A(-1,7) and B(4,2) .

End of Question 12



Question 13 (15 marks) Use a separate answer sheet Marks

(a) Rearrange the equation cos(x + B) = b sinx to find an expression for tan x. 2

(b) @) The line mx —y+ 3 -2m=0 always passes through a fixed point. 1
Find the coordinates of this fixed point.

(ii) This point lies on the parabola y = x* + 4x — 8 . Find the values of m,if 2

mx—y+3-2m=0 isatangent to the parabola.

(©) NYXis a tangent to circle CAY. The lines CAN and CYD are both secants.

Copy the diagram into your answer booklet.

(i) Prove that ACNY is similar to AYNA . 3
(i1) Show that NY=ND. 2
+ 1
(d) (1) Find the equation of the tangent to the curve y = xz 3 at the point 2
, x

where the curve cuts the x axis.

(1i) Show that the tangent meets the curve again at a point where the function 3
has a stationary point.

End of Question 13



Question 14 (15 marks) Use a separate answer sheet Marks

(a) The points P(2t,t2) and Q(2q,q2) are variable points on the parabola x* = 4y .

029,99

PCpp°)

T
>1) Prove that the equation of the PQis (p+ q)x—2y—-2pg=10. 2

(i)  The equation of a tangent to the parabola is

y=tx—# (DO NOT PROVE THIS)

Show that the point of intersection, 7, of the tangents at P and Q 2
is (p+4q,p9)
(iii)  The line PQ moves so that it is always 1 unit from the origin. 3

Find the Cartesian equation of the locus of 7.

Question 14 continues on the following page



(b)

(c)

The letters of the word PERSEVERE are arranged in a straight line.

(1) How many different arrangements are possible?

(i1) How many ways are all the E’s together in one group and all the R’s
together in another group?

(i)  How many arrangements will have all the E’s appearing to the left of
any of the R’s?

So PEV_EEERSRisacceptablebutPEVEERESRisnot.

A man 1.8 metres tall, standing due east of a street light casts a shadow
6.5 metres long. He walks on a bearing of 150°T from his first position for a
distance of 12 metres and now finds his shadow is 9.1 metres long.

Find the height of the street light above ground level (correct to the nearest
centimetre).

End of paper

-10-
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BAULKHAM HILLS

BAULKHAM HILLS HIGH SCHOOL
YEAR 11 YEARLY 2017
MATHEMATICS EXTENSION 1

FINAL MARK
NAME:
Teacher:

QN | Part 2 4 5 6 9 10 18 | Total
MC /10
11 a

b

C

d

c

f 2 /15
12 a

b 2

v

d 4

€ 3 s

e

13 a 2

b 3

C

d /15
14 a 7

b 5

c /15
Total

7 2 21 8 11 10 70




BAULKHAM HILLS

'BAULKHAM HILLS HIGH SCHOOL
YEAR 11 YEARLY
MATHEMATICS EXTENSION 1

Instructions
o Answer Questions 1 — 10 in your booklet. Colour the circle corresponding to your answer.

o Use the appropriate pages in your answer booklet for Questions 11-14.

o  Write using black or blue pen. (Black is recommended)

o Write your name on every Question in the answer booklet in the space provided.

o If applicable, write the number of each question part inside the margin at the beginning of each answer.

o You may ask for extra writing paper if you need more space.
If you use extra writing paper proceed as follows;

(a) At the end of appropriate answer page, write “CONTINUED ON EXTRA SHEETS”

(b) On the extra page(s) clearly write your name, the question number and part of the answer being
written

o At the conclusion of the exam, staple ALL EXTRA SHEETS AT THE LAST PAGE OF THE
APPROPRIATE QUESTION.

Also place the question sheets inside this booklet.

. Basic arithmetic and algebra

. Plane geometry

. Probability

. Real functions of a real variable and their geometrical representation
. Trigonometric ratios — review and some preliminary results
. Linear functions and lines

. Series and applications

. The tangent to a curve and the derivative of a function

. The quadratic polynomial and the parabola

. Geometrical applications of differentiation

. Integration

. Logarithmic and exponential functions

. The trigonometric functions

. Applications of calculus to the physical world

. Inverse functions and the inverse trigonometric functions
. Polynomials

. Binomial theorem

. Permutations, combinations and further probability
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