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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.

1 The number of different arrangements of the letters of the word SPUDDLE which begins with

the letter P is:

7!
A. —
2!
6!
B. Z
6!
C. 512!
7!
D. 512!

2 What is the remainder when P(x) = x* — 3x3 + 6x2 — 2 is divided by (x — 1) ?

A. 2
B —4
C. 8
D 12



3 Which of the following vectors is parallel to the vector O_Q) =3i—j7?

A mzf—?ij
B ﬁ’=12£‘—6{'
C W?)=~L+{
D 0D = —12i + 4/

3 5
4 (Given that tana = 7 and tan f§ = — , what is the value of cos(a + ) ?

12

A 63
' 65
. 33
' 65
56

C. 65
16

Dl 65



5 A spherical balloon is filled with air at a rate of 108 7 cm3/ min. At what rate is the

radius of the balloon increasing when the radius is 3 cm ?

A. 3.6 cm / min
B. 3 cm / min
C. 1 cm / min
D. 4 cm / min

6 Giventhat f(x) = In (x — 2) what are the domain and range of f~1(x)?

A. x> 2 ,allreal y
B. x <2, allrealy
C. allrealx, y>2
D. allrealx, y <2



7 The parametric equation of a function is given by x = sint and y = sin 2t .

What is its cartesian equation

A. y =2xV1 —x? {0<x<1}

B. y=2x%-1 {0<x<1}

C. y=1-2x? {0<x<1}
x+1

D y = > {fo<x<1}

8 The graph of y = f(x) is shown below

f(x) could be

A. sin(—2 arcsin x)
B. arcsin(— 2 sinx )
C. sin(2 arcsin x)

D. arcsin(2 sin x)



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

Which of the following could be the graph of y2 = f(|x|)

S TS s | e T o



10 ABCDEF is aregular hexagon made from 6 equilateral triangles with side-lengths of 2 units

_— . —

asshownbelow._A:a,OB=b,0C=c,ﬁ)):d,ﬁ=e,and ﬁzf

What is the value of proj. a - projs e (the dot product of the vectors formed by

projecting a and e onto ¢ and f respectively) ?

A. -2
B. -1
C. 1
D. 2

End of Section I



SECTION II

60 marks

Attempt Questions 11-14.

Allow about 1 hour and 45 minutes for this section.
Answer each question on a new page in the answer booklet.

For questions in Section II, your responses should include relevant mathematical reasoning and/or

calculations.

Question 11 (15 marks) Start a NEW page

a) Forthevectorsu =i+ j andv = 2i — j, evaluate the following

i) u+3v 1
i) u.v 1
V6 + /2
b) Show that sin(75°) = 4 2
¢) Differentiate 8 tan™?! (x) 2
2
d) solve ¥ <4 3
olve =
3
e) Find the exact value off x\/x2 + 16 dx by using the substitution u = x2 + 16 3
0

a—3

6 ) perpendicular 3

2
f) For what value(s) of a are the vectors ( C;) and (

End of Question 11



Question 12 (16 marks) Start a NEW Page

a) Given that X~Bin(n,p),u = 12and o2 = 4

2

1) Showthat p = 3

1) Hencefindn

ili) By considering a six-sided die or otherwise, describe a possible real-world
scenario that could be represented by this binomial distribution.

iv) FindP(X =4)

b) The 4 distinct roots of the polynomial x* + 4x3 — x? — 16x — 12 = 0 are a, 8,7, and §

1 1 1 1

Find th | f
in evalue o aﬁy+aﬁ6+ay6+ﬂy6

¢) Use mathematical induction to prove that

4X11+9%x214+ -+ (n+1)2xnl=Mn+2)-2

for all integersn > 1



Question 12 (continued)

d) The multiple-choice section of the Mathematics Extension 1 HSC exam consists of
10 questions, each with 4 options. Assuming students do not leave any question
unanswered, what is the minimum number of candidates that must sit the test to

ensure that there are at least 3 identical sets of answers?

e) The student representative council at a particular Sydney high school consists of

472 students, 5 from each of the Years 7-10, 10 from Year 11, and 12 from Year 12.

i) A subcommittee of 18 students is needed to research the positive affect of banning

mobile phones from schools. It will consist of 5 students each from Years 11 & 12

(for a total of 10), and 2 students each from the other Years 7-10 (for a total of 8).

In how many ways can this subcommittee be formed ?

ii) In how many ways can the subcommittee sit around a circular table, if the

five Year 12 students are to all sit together ?

End of Question 12

1



Question 13 (15 marks) Start a NEW Page

d
2: = 3(y + 2)Vx , given that y(0) =7

a) Solve the differential equation d

Give your answer in the form y = f(x)

I
b) Express y = 2cosx + 2v/3 sin x in the form R cos(x — @) where R > 0and 0 < a < )

c¢) Partof the graph of f(x) = secx and g(x) = 2cos x, which intersect when

T T .
x=-, and x = , s shown below

Find the exact volume of the solid formed when the shaded area bounded

by f(x) and g(x) is rotated about the x — axis.

10



Question 13 (continued)

d) Using research and years of empirical data, Mr Harroothunian has determined that
1
only 3 of the espresso coffees made in Melbourne’s coffee shops meet his exacting
standards. During his holidays, Mr Harroothunian travelled to Melbourne and

randomly sampled 50 coffees.

Letting p represent the sample proportion of coffees that pleased Mr Harroothunian
by meeting his standards, and assuming that the sample is normally distributed:

i)  Find the mean and standard deviation of the sample
ii) By using the table below or otherwise, find the probability that Mr Harroothunian

was pleased with at least 40% of the coffees that he sampled

Table of values P(Z < z) for the normal distribution N(0,1)

e) Giventhat (14 x)" = (:)l) + (711) X+ (121) x2 4+ (Z) x™ (do not show this)

and by selecting two appropriate values of x, show that:

on-1 — (:)l) + (121) + -+ (ni 1) when n is odd.

End of Question 13

11



Question 14 (14 marks) Start a NEW Page

a) Use the product rule to show that y = x f f(x)dx isa solution to the differential

dy .
equation X ; =Yy + x°f(x)

b) The region enclosed by y = 4 — and the semi-circle y = —v4 — x? is

8
V8 — x2

shaded in the diagram

Find the exact value of the area of the shaded region.

12



Question 14 (continued)

¢) Let f(x)= (xfe)z

e 2e
u—e

1) Use the substitution u = x + e to show that f f(x)dx = f .2 du

0 e

e
i1) Hence find the exact value off f(x) dx inits simplest form.
0

d) OABC is asquare with 04 = <_34) and 0C = (i)

i) Find OB
ii)  Given that D is a point on AB such that AD = i AB, find 0D

iii)  Given that OD intersects AC at E and that OE = (1 — )04 + 10C, find A

End of paper
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