BAULKHAM HILLS

2022 | YEAR 11 ASSESSMENT TASK 2

Mathematics Extension

General * Reading time — 5 minutes
Instructions * Working time — 1 hour 30 minutes

* Write using black pen.

+ Calculators approved by NESA may be used.

* In Questions 11 — 14, show relevant mathematical reasoning and/or
calculations.

+ Answer all questions in the booklet provided.

* A reference sheet is provided at the back of this paper

Total marks: Section I — 10 marks (pages 2 — 4)
5 + Attempt Questions 1 — 10

« Allow about 15 minutes for this section.

Section II — 49 marks (pages 5 — 8)
+ Attempt Questions 11 — 14

+ Allow about 1 hour and 15 minutes for this section.



Section I

10 marks

Attempt questions 1 - 10

Allow about 15 minutes for this section

Use the multiple choice answer page in your booklet to answer Questions 1 — 10.

)]

2)

3)

4)

5)

6)

What is the solution of |x - 5| <27?
A) -7<x<-3 B) x<-7, x=3

C) 3<x<7 D) x<3, x>7

The function f(x)is defined as f(x)=x’ —4. Which expression is equal to ' (x)?

1 o) 3

A) %—4 B) x+4 D) IYx+4

by x —4
If there are 5 boxes to store 22 pens, what does the pigeonhole principle state?

A) At least 4 boxes will contain more than 4 pens.
B) Atleast 1 box will contain more than 4 pens.
C) At most 4 boxes will contain more than 4 pens.

D) Atleast 1 box will contain less than 4 pens.

How many three-digit PIN codes can be formed from the digits 0, 1, 2, 3, 4 and 5 if repetition is
not allowed?

A) 720 B) 24 C) 120 D) 60

The polynomial P(x)=2x"+ax—3has a remainder of -1 when it is divided by (x+1). What will
be the remainder if it is divided by (x—1)?

A) -6 B) -5 C) 1 D) 5

The polynomial P(x)=x’—x>—5x—3 has a double root at x = o . What is the value of & ?

A) —g B) -1 o) 1 D) g



7)  The graphs of a parabolic function y = f(x) and a cubic function y = g(x) are shown below:

y
y=f(x)
2 |
1 1
| | | X
3 2 1 3
-1 4+
y=g(x) -2

Which of the following represents the graph of y = f (x) +g (x) ?

A) y
4 1
3 |
2 |
1__
i i i x
2 1 1 2
@)
1__
i i i i x
2 -1 1\ 2

B)

D)




8)  In how many ways can the letters of the word INDEPENDENCE be arranged in a row, if all the
letters ‘E’ being together?

! ! |
a 2 B 2 o 2 by L
413121 413121 312! 55

9)  The graph of y = f(x)is given below:

Y
(2,5)
-1 5
X
1
What is th. fy= ?
at is the range of y IS
1 1
A) (-%,0) U {g,ooj B) (0°§j
1 1
C) (-»,0) U (g,oo] D) (O’E}

10) Given f (x) is a quadratic function whose graph is symmetrical about x = ¢, what is the value

of f7'(f(a)) if a>cand a is NOT in the restricted domain of f(x) such that f~'(x) exists?

A) a-2c B) 2c-a C) 2a-c D) a

End of Section I



Section 11

49 marks
Attempt Questions 11 - 14
Allow about 1 hour 15 minutes for this section

Answer each question on the appropriate pages of your answer booklet. Extra paper is available.
Your responses should include relevant calculations and/or mathematical reasoning.

Question 11 (14 marks)

a) Solve for x, and graph the solution on a number line:
L >3
x—1
b) A team of five is to be chosen at random from 7 women and 5 men.

1)  In how many ways can this team be chosen?

i1) What is the probability that the team will consist of at most 2 women?

c) 1)  Find the inverse function of f(x)= % +1.

ii) Hence show that ' (f(x)) =X.

d) The polynomial P(x)=2x*—-10x>—40x+175 has roots «, 3, and y . Find the value of:

1) a+f+y
1 1 1
) —+—+—
a By

iii) o’ +p>+y

End of Question 11



Question 12 (12 marks)

a) The diagram shows the graph of y = f(x).

N

I
I
I
I
I
(-3,1) I (3,1)
I
________ — _05 /
i b
I
I
I
I
I
I
I

On separate axes provided in the answer booklet, sketch the graphs of each of the following
functions, clearly labelling all important features on your graph.

Dooy=s(x)
i) y=y/(x)
1
) y=—-
S (x)
b) A bowl contains 10 red cubes and 10 blue cubes, all of the same size. A woman reaches into

the bowl and selects cubes at random without looking at them.

1) What is the minimum number of cubes she must select to be sure of having at least three
cubes of the same colour?

11)  What is the minimum number of cubes she must select to be sure of having at least three
blue cubes?

<-I.

Sol
2 ove x(x+2)

d) When P(x) is divided by (x—3), the remainder is 4, and when it is divided by (x+5), the
remainder is 12. What would the remainder be if P(x) is divided by (x—3)(x+5)?

End of Question 12



Question 13 (12 marks)

a)

b)

The letters of the word BEGINNING are to be arranged in a row.
1)  In how many arrangements are the letter G’s together?

1) How many arrangements will NOT contain adjacent N’s?

(For example, NGENINBIG is one such arrangement but the arrangements
NNNBEGIIG and GNNEGBIIN are NOT.)
Consider the function f(x)=x*+4x+1.

1)  Briefly explain why the domain has to be restricted for an inverse function to exist.

1) What is the largest domain containing the value x =0, for which the function has an
inverse function /™' (x)?

iii) Show that the inverse function in its restricted domain is /™' (x)=-2+~/x+3.

iv) Sketch the graphs of y = f(x), y= f'(x)and y = x on the same set of axes within the
restricted domain. (DO NOT find any points of intersection)

Two roots of the equation x” + px* —gx+3 =0 are reciprocals of each other.

1)  Evaluate the third root.

i1) Hence find the relation between p and ¢, expressing p in terms of g.

End of Question 13



Question 14 (11 marks)

a)

b)

d)

It is given that the polynomial P(x)=4x’ —13x” +4x+12 has a double root at x = cr .
1) By differentiating P(x), find the value of « .

i1) Hence or otherwise factorise P(x).

Find the Cartesian equation of the curve given by the parametric equations:

x=cos@+sinf

y=cosf—sinf

Nine people are partaking in a competition. In a particular round, the group of nine needs to
split themselves into two teams of four and a score keeper.

1)  In how many ways can this be done?

1) These nine competitors are to be seated around a circular table for the competition.
In how many ways can they be seated if the teammates of each team must sit together?

How many five-digit numbers can be formed using digits 0, 2, 4, 5, 7 if none of the digits are
repeated and the numbers formed are even?

End of Examination
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