GIRRAWEEN HIGH SCHOOL
MATHEMATICS
Extension
2023
Year 11 Yearly Examination

Reading time - 10 minutes
Working time - 2 hours

Instructions:

e ® © e o o

There are 11 questions in this paper. All questions are compulsory.

Use blue or black pen.

Write all your answers in the Answer Booklets provided.

For Questions 1 - 5, fill in the circle corresponding to the correct answer in your
answer booklet.

For Questions 6 - 11, start each question on a new page.
Write on both sides of the paper.

Show all necessary working.

Board-approved calculators may be used.

Mathematics reference sheets are provided.

Marks may be deducted for careless or badly arranged work.




Section I

5 marks
Attempt questions1-5

Use the multiple-choice answer sheet provided for questions 1- 5.

1. Which of the following is a factor of 6x° - 5x% - 34x - 157?

A x+1
B. x-3
C. x-2
D. x+5

2. What is the Cartesian equation of the curve with parametric equations

x=20tandy = 407 - 5¢2 7

X
A p=2x-——
YT
2
B. y=2x-——
200

2

X

C. yp=2x-
YA T 160
2

X

D. p=2x-n
Y,

1

3. Which of the following is the inverse function of f(x) = 3 - e ?
X
1
A flx)=-3-
7 x) S
1
B. f*(x)=3-
/7 (x) 6 7
2
-1
. =6~
C. /7(x) 1 4
. 1
D. fix)=6-

6 - 2x




4. In how many ways can the letters of the word TROOPS be arranged if the two Os
are to be separated?
A. 60
B. 240
C. 300
D. 600
5. What is the seventh term in the expansion of (x + 3y) 19
A 11C,(3)7x7y0
B. 11C;(3)7x%
C. 11€4(3)°x%5
D

1y (3) %)




Section II
105 marks

Attempt questions 6 - 11.

Start each question on a new page in the answer booklet provided.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (20 marks)

a.

Solve:
2x + 1
W =3 (3]
2
ay  Z ;6 <5 [3]

The diagram below shows the graph of f(x) = ¢ - 2 and it’s horizontal

asymptote y = -2,

PRI ka0

On separate diagrams, on the templates provided in the Answer Booklet,
sketch the following graphs, clearly showing the intercepts with the axes and the

equations of any asymptotes.

1
. ) ,
® y o [2]
i =@ [2]

A curve is represented by the parametric equations:

x=c0s0 +sinB, y=cosBO - sinB.

Find the Cartesian equation of the curve. 2]




d. (i) Explain why f(x) = x? - 3x does not have an inverse function. [1]

(ii) Find the largest possible domain of f(x) thatincludes x = 0

for the inverse function to exist. [1]
(ili)  Find the expression for /1 (x). [2]
(iv)  State the domain and range of /! (x). 2]

) Hence, sketch the graphs of y = f(x) and y = f "1 (x)
on the same number plane (provided in the Answer Booklet). [2]

Clearly label the endpoints and the intercepts with the axes for each graph.

Question 7 (15 marks)
a. In how many ways can the letters of the word GEOMETRY be arranged in
a straight line if the vowels must occupy the 2nd, 4th and 6t positions. [2]

b. There are 6 women and 10 men available to serve in a committee.

i) How many different committees of 8 people can be chosen? 1]
(i) How many different committees of 8 people with equal numbers
of men and women can be chosen? 2]

(iii) How many different committees of 8 people with equal numbers of men
and women can be chosen if Mary and Peter must be in the committee? [2]
c. Agroup of 10 people arrive to have dinner at a restaurant. The only seating
available to them are two circular tables, one that seats six people and another

that seats four. Assuming that the seating arrangement is random, find:

(i) The number of ways in which Omee and Adi will be seated at the
same table. [2]
(i) The probability that Omee and Adi will be seated at the same table. [2]

d. A soccer team’s record for the 2023 season was 16 wins and 4 losses.
None of their games ended in a draw. Prove that the team must have won at least

4 games in a row somewhere during the season. [2]

e. The members of a club voted for a new president.
There were 15 candidates for the position of president and 3543 members voted.
Each member voted for one candidate only.
One candidate received more votes than anyone else so became the new president.

What is the smallest number of votes the new president could have received?

Explain your answer. [2]




Question 8 (18 marks)
a. Express P(x) = x* - 3x3 - 2x? - 5x in the form
P(x) = x(x - 4)O(x) + R(x) [2]
b. Consider the polynomial P(x) = 2x% + 3x% - 29x - 60

1) Find the remainder when P(x) is divided by (x + 2). [1]
(ii) Show that (x + 3) is a factor of P(x]). [1]
(ili)  Factorise P(x) completely. [3]

c. The polynomial P(x) = x* - x¥ - 7x? + 13x - 6 has only integer roots.
(i) Prove that x = 1 is a root of multiplicity 2 of P(x) . [2]
(ii) Factorise P(x) completely. [2]
(iii)  Sketch the graph of y = P(x) onthe number plane provided in the
Answer Booklet. (2]
(iv) Hence, solve P(x) = 0. [2]
d. The polynomial P(x) = 8x* - 38x> + 9x? + ax + b has a double root atx = 3.

Find the values of @ and b, where a and b are real numbers. [3]

Question 9 (17 marks)
a. The polynomial P(x) = x3 - 10x? - 39x + 180 has roots @, g and y .Find:

() a+B+y [1]
(ii) afl + By + ay [1]
(i)  aBy [1]
(v) By + aBy + apy’ [2]
I e [2]
W) (@) + (BN + (ay)? (2]
b. The polynomial P(x) = x* + 4x® - 3x? + 5x - 7 hasroots a, B,y and 8.
Find the value of L + L + 1 + L . [3]
a p vy 6
c. Let P(x) =x% + 3x% + ax + b, where a and b are integers.
When P(x) is divided by (x + 1), the remainder is 4. [2]

When P(x) is divided by (x — 1), the remainder is -2.
What is the remainder when P(x) is divided by (x? - 1)?

d. Theequation x3 + 3ax + b = 0 has two equal roots.

Prove that 52 + 443 = 0. [3]




Question 10 (17 marks)

a.

b.

Write the expansion of (2x - )°.
X V4
Expand | — -3 .
pnd 3 -3)
Find the value of the constant ¢ such that 8 750x* is a term in the

binomial expansion of (@ + 2x)”.

Find the values of a and bif(Z - \/_3—>5 =q+ b\/—B-.

What is the coefficient of x° in the expansion of (1 - 3x + 2x3) (1 - 2x)° ?

8
(1 Find the general term in the expansion of (x + l) .
X

8
(i)  Find the coefficient of x? in the expansion of [x + %—J .

Question 11 is on the next page.

[2]
[3]

(3]




Question 11 (18 marks)
a. Findthevalueof n if "C, +"*1C; = 22 (3]
b. By considering (1 + x)*! = (1 +x)*(1 + x)®, show that
G, = 8C, + 3C, 8C, + 3C, BCy + Cy. [3]

¥+ 1 are equal.

c. Inthe expansion of (5x + 2) 20 the coefficients of x* and x
Find the value of % . [3]

d. By considering the binomial expansion

(1+x)"=1+"Cyx+"Cyx?+... +"C, x" show that

"Cp 4 2"Cy + ... +0"C = 2" [2]
e. By considering the binomial expansion

(1 +x)% =21y + 27C x + 27Cox? + ... + 2'C x" + ...+ 21Cy, x27,

show that:

221‘7 = 2 2 2)1Cr _ ZIYCn

=0 [31
f. (i) By using binomial expansion,
showthat (¢ +p)" -(g-p)" =2"Ciq" " 'p+2"C3¢" 3p>+... [2]
(ii) Find the last term in the expansion when n is odd. [1]
(iii}  Find the last term in the expansion when n is even. [1]

End of Examination
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