BAULKHAM HILLS
HIGH SCHOOL

YEAR 11

20 1 8 YEARLY

ASSESSMENT

Mathematics

General - e Reading time — 5 minutes
Instructions e Working time — 2 hours
® Write using black or blue pen
Black pen is preferred
* Board- approved calculators may be used
® In Questions 11 — 14, show relevant mathematical
reasoning and/or calculations
e Marks may be deducted for careless or badly
arranged work
* A reference sheet is attached at the back of this
question paper

Total marks: Section I - 10 marks (pages 2 - 5)
70 e Attempt Questions 1 — 10
¢ Allow about 15 minutes for this section

Section II - 60 marks (pages 6 — 10)
e Attempt Questions 11 — 14 _
* Allow about 1 hour and 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 1-10.

78°

1 The length of BC correct to the nearest metre is: 5
40°
A 99m A
B) 109m
© 166m
D) 245m

2 What is the domain and range of the function f(x) =4 — X2

(A) Domain:
(B) Domain:
(©) Domain:
(D) Domain:

2<x=g2

IA

IA

<2

2
2

Range:
Range:
Range:
Range:

3 The number line represents the solution to the inequality [x—a| < b.
< & ® >
6 12

What are the values of a and 5?

(A)a=6>b=3
B)a=6>b=6
C€)a=9b=3

MD)a=9b=6



1
What is the value of f'(2) if f(x) = e ?

3
A) ~2
1
(B) %
1
© 17
1
(D) 3

A function y = f(x) has f'(3) = 0 and / "(3) = -1. At the point where x = 3, y=f(x)
is:

(A)  Stationary and concave up

(B)  Decreasing and concave up

(C)  Stationary and concave down

(D)  Stationary with a horizontal point of inflexion.

How many values of x satisfy the equation (sinx + 1)(tan2x -3)=20 for
0° < x <£180°°?

A 1
B 2
© 3
D) 4




Let f(x)= x*—1. Which of the following statements is NOT true?

(A) f(x) is an even function.
B) f"(x) 2 0 for all values of x

(C)  f(x) has a horizontal point of inflexion when x =0

‘ X 1
(D) Xl_l)mw 7(-5 =0

Which of the following inequalities could describe the shaded region below?

1

(A) ys;andny
{

(B) y_<_;andy2x
1

©) yZ;andny

1
(D) yZ;andyEx



10

The quadratic equation 3x” ~ 5x + 2 = 0 has roots & and p.
Which of the following statements is true?

A)  2af= —g
® Lrp=l
©) 2a+ 3,6’=23—5
© dF-2

The lines PQ and SR are parallel and 6 cm apart. T is the midpoint of OR.

P 10 cm Q

What is the area, in square centimetres, of the shaded region?

(A) 21
B) 26
© 27
(D) 34




Section 11

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

Answer each question on the appropriate pages of the answer booklet. Extra writing paper is
available.

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

Question 11 (15 marks) Start on the appropriate page of your answer booklet.

3
J17 .
a) Evaluate 8_;(—10_2 , correct to three significant figures. 2
b) Factorise a*— b’ +2a+2b 2
¢) Solve the inequality 2x— 1] >3 . 2
o 5 2
d) Simplify w2 m_3 2
€) Solve the following simultaneous equations: 2
3x+6y=7
2x+9y=3
3+ 2x—x°
f) Evaluate lim S 2

x=3 x—3

g) Solve 3—x|=x+1. 3

End of Question 11
6



Question 12 (15 marks) Start on the appropriate page of your answer booklet.

o . . 42-3
a) Express the following with a rational denominator 5185

5
b) If secd = 2’ and @ is acute, find the value of cot(90° - 8).

¢) The points A(-3,1) and B(5,7) lie on the line L with equation 3x —4y + 13 =0

The line / is parallel to the x-axis. The points C(2,-2) and D are two points on / such
that DA||CB. '

y
¥

3x—-4y+13=0

A(-3,1)

/ % > X
> ]
/ / D C(2,-2)
v

1) Calculate the distance 4B.

ii) Find the perpendicular distance of C to the line L.

iii)  Show that the equation of the line 4D is y = 3x + 10.
iv) Find the coordinates of D.

V) By joining AC, find the area of quadrilateral ABCD.

d) Solve 2sin’@ =sind for 0° < 6 < 360°.

End of Question 12

N ek NN =



Question 13 (15 marks) Start on the appropriate page of your answer booklet.

a) Consider the function f(x)=1+3x— X for-2 < x < 2.

1) Find the coordinates of the stationary points of the curve y = f(x) and
determine their nature.
ii) Find the coordinates of any points of inflection.

1ii) Sketch the curve for -2 < x < 2, clearly labelling any stationary points
and the y-intercept.

b) For the parabola (x + 2)2 =12(y - 6), find:
i) The coordinates of the focus.
i1) The equation of the directrix.

¢) Triangles ABC and BPQ are right-angled triangles and AB=4P. 2PBQ = a°

B Q

C

i) Copy the diagram into your answer booklet.

1) Prove that ZPBQ = £CPQ .

iii) Hence prove that PC*=BC x ocC.

End of Question 13



Question 14 (15 marks) Start on the appropriate page of your answer booklet.

a) Find the value(s) of a such that one of the roots of x° + 4ax + 18a = 0 is equal
to three times the other.

3x+5
x+1

b) Show that the curve y= is always decreasing for all values of x in its

domain.

¢) The quadratic expression (3 — k)x2 + kx + 1 is positive definite.
Find the possible values of k.

d) In a triangle ABC the length of side 4B is 12 ¢cm and the length of side BC is 8cm.
C

8cm

4 NOT TO SCALE

12cm

B

Within what range of values does the length of side AC lie?

Question 14 continues on following page



Question 14 (continued)

e)

A truck is to travel 1000 kilometres at a constant speed of v km/h. When travelling
2

at v km/h, the truck consumes fuel at the rate of ( 6+ ;—OJ litres per hour.

The truck company pays $1.50 per litre for fuel and pays each of 2 drivers $36 per
hour whilst the truck is travelling.

i) Let the total cost of fuel and the drivers’ wages for the trip be C dollars.
0
Show that C =30v + 8100

i1) The truck must take no longer than 12 hours to complete the trip, and speed
limits require that v < 100.

At what speed v should the truck travel to minimise the cost C?
(Answer to 2 decimal places).

End of paper

10
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