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GOSFORD HIGH SCHOOL

2019

Trial HSC Examination

Mathematics Extension 2

General Instructions

Total Marks — 100

All questions may be attempted

Section 1 (10 Marks)

Answer questions 1-10 on the Multiple Choice
answer sheet provided.

Questions 1-10 are of equal values

Section il (90 Marks)

For Questions 11-16, start anew answer
booklet for each question.

Questions 11-16 are of equal values

Writing time ~ 3 Hours

Write using black pen.

NESA approved calculators and templates
maybe used.

Leave your answers in the simplest exact
form, unless otherwise stated.

Marks may be deducted for careless or
badly arranged work.

All necessary working should be shown.
A Reference Sheet is provided.

Collection

Candidate Number

Write your candidate number on each answer
booklet and on your multiple choice answer
sheet.

Hand in the booklets in a single well-ordered
pile.

Hand in a booklet for each question in section II,
even if it has not been attempted.

If you use a second booklet for a question, place
it inside the first.

Write your candidate number on this question
paper and hand it in with your answers.




Section I — Multiple Choice (10 marks)

Attempt Questions 1 - 10

Use multiple-choice answer sheet for Questions 1 - 10

1

b E

(A sint(x+1)+C

(B) - (2x + 1) +C
(©  cos™(2x- 1)+C
(

@  tan(x+1)+C

2} Whatis z=—+2 +\/-?ji in modulus-argument form?

A JE[ fmfz]
(A) cos4 i A
(B) ﬁ(cos3—ﬁ+ism-—3ﬁ)
4 4
©) 2(cos£+isin£]
4 4

(D) 2[cos3—x +1 sin3—7£]
4 4



3)  The fifth roots of 1 are

iz Sx or Or
A ]" ; ——! . ——9 1 _1 , -
(A) cis s Ccis 3 Cis 3 Cis 5
3z St 6w  8m
B 1, ' T . P . T s S—
(B) cis 5 cis 5 cis 5 cis P
(C) l,cisgz,cism,cisgﬁ,cis—s-ﬁ
5 5 5 5
(D) 1,cisg~£,cisi{r-,cis§—{r~,cis-9—£
5 5 5 5

4)  Ten people, consisting of 5 boys, 3 teachers and 2 girls sit around a circular table. In how

many ways can they be seated if the girls must sit together, but not next to any teacher?

(A) 28800
(B) 14400
(©) 30

(D) 34900

5)  Theequation x’ +2x~1=0 hasroots &,/ and y . Find the values of &+ §° +y??

(A) —4
B) -2
(C) 6

(D) 8



d
6) Givenx'+y’ =12 =9
dx

(A) —[f—]
Yy
y
X

(D) 3x* +2y°

7) Find the centre of the ellipse 3x* +24x+y* +36 =0
@ (42)

® (4,0)

©  (-6.0)
(-

(D) 4,0)

8) Suppose that f (x) is a non zero odd function. Which of the functions below is also odd?



2 2

9) A solid has its base in the xy plane being the ellipse % +2 =1

9
Cross-sections perpendicular to the major axis are squares. Find the area of

The cross-section at x =k, where & is a constant.

(Aa) 16“77:(:2
(B) 36—-%?2
(C) 34-«—9—26—3—
(D) 18+¥

10) A particle is moving along a straight line so that its displacement is x =1, its velocity is

v =2, and its acceleration is a =4,

Which is a possible equation describing the motion of the particle?
(A)  v=2sin(x-1)+2

B) v=2+4log x

© v =4(x"-2)

D) v=x'+2x+4

End of Section I --——eeemmmemmm-




Section Il — Written Response (90 marks)

Attempt Questions 11— 16
Answer each question in a SEPARATE writing booklet.

Questions 11 (15 marks) Use a SEPARATE writing booklet.

1

i
(a) Evaluate dx 2
0V1—x4£
PR
(b) Find |—— 3
o 2+cosx
(¢) Sketch, showing critical points the graph of y = x° —-ix! 2

(d) Complex numbers z = _,_ﬂ_r and w= -
1+ 1+ 2§

where a and b are real, such that z+ w=1. Find ¢ and &

2 2

(¢) The point P(a cos@,bsin 9) lies on the ellipse % + J;—Z =1. The points T and T’

are the feet of the perpendiculars from the foci § and S'respectively to the tangent at P.

|ecost9— 1'
\/cosz @ sin’@
+

2
a B

()  Show that ST =

(i)  HenceproveST -S'T' =4 3



Questions 12 (15 marks) Use a SEPARATE writing booklet.

(a) On an Argand Diagram, sketch the locus of 3> ReZ >0and 3>ImZ >1

(b)
(1) Sketch the graph of y = x* —12x, showing all essential features.
(ii) Use this graph to find the set of values of the real number & for
which the equation x* ~12x+k =0 has exactly one real root.
(c) Express the polynomial x* —4x* +6x —4as a product of a linear factor and

a quadratic factor.

(d) Given that @ = cz's-%;i

(i)  Write down the modulus and argument of @*and @°.

(i)  Plot the points represented by @ ,w*,w” on an argand diagram and prove

they form the vertices of an isosceles triangle.

(iii) Find the value of (0 +0° ) @? + °)+(0? +0° )0 +0*) +(0® +a;4)(co-{-a)6)
e If p(x) = 4%* +15x* +12x — 4 has a double zero, find all the zeros and factorise

P(x) fully over the real numbers.



Questions 13 (15 marks) Use a SEPARATE writing booklet.

(a) Let [ = j:(lnr)n dt for n20,
1

(i) Show that I =e-nl _ for n=123,... 2
(i1) Hence or otherwise, find the exact value of J, 2
(b) Sketch on the Argand Diagram the locus |z - 2[ =|z + 2i| 2

(c) A circle has two chords KB and MN intersecting at F. Perpendiculars are drawn to
these chords at K and at IV intersecting at 4. AF produced meets MB at T. Prove that AF is
perpendicular to MB. ‘4

(d) In how many ways can 8 people sit at a square table, 2 people to a side ? 2
(e) A round-robin tennis tournament consists of each player playing every other
player exactly once. How many matches will be held during a »- person round-

robin tennis tournament when n>2 ? 3



Questions 14 (15 marks) Use a SEPARATE writing booklet

(a) A solid is formed by rotating the region enclosed by the parabola y* = 4ax,
its vertex (0,0) and the line x = a, about the x axis. What is the volume of

this solid using the method of cylindrical shells? 2

(b) A particle of unit mass is moving horizontally in a straight line. It is initially

at the origin and is moving with velocity Usms™ (U > 0). The particle is moving

L
against a resistance v* +1° where v is the velocity. After T seconds the particle

is X metres from the origin and is moving with velocity ~2—U ms™.

@)  Show that ¥=~(v"+v’) 1
(i)  Show that X = h{ 2t U]
1+U 2
11 |[v(1+U)
(1i1) Showthat f=———+1In
v U (1 + v) U
3
(c) Prove that
(1) cot% —cota = coseca 2
(ii) Hence find a simplified expression for Zcos ec(2k a) 3
k=1
(d) If ¢,B and y are the roots of the equation x* +4x* —3x+1=0, find
. 11 1
The equation whose roots are —,—and — 2

o 4



Questions 15 (15 marks) Use a SEPARATE writing booklet

(a)

— s amrmr wav e Gmr ket G MAL EEE mAm e e e e Semew s S e —— b A

The graph of y=f (x) is shown above, On separate number planes, sketch :
@  y=flx+2)

[r)]

/i)

i vy

il

(i) y=

(b) Solve cos3x+3sin2x=3cosx for 0Sx <27



(c) Given that sin™ x,cos™ x and sin'*(l—x) are acute,

Show that: sin(sin’i x—cos™! x) =2x—-1

2
(d) Express w as a sum of partial fractions
(x - )(x + 1)
(e) Show that if y = mx + k is a tangent to the rectangular hyperbola

xy =c’, then k> +4mc* =0



Questions 16 (15 marks) Use a SEPARATE writing booklet

(a) A point P(at,—c;] lies on the rectangular hyperbola xy = ¢

1 Show that the equation of the tangent at the point P ct,—c~ on the
@) q g p ;

rectangular hyperbola is given by x+ ¢’y = 2¢t.

(ii)  Prove that the area bounded by the tangent and the asymptotes of the

rectangular hyperbola is a constant.

. T .. 7
(b) Consider the complex numbers z and w where z = cos—-+ zsm-]-c-,

and w=z",where k=123...,and n=123
1) Explain geometrically how w is obtained from z.

(ii) Show that for n even, the real part of w is given by

Hi

2 n = r n—ZrE : ZrE
Z[er( 1) cos ksm p

r={



(c) A pipe-clamp is made of two identical pieces. Each piece has a circular base of
radius » units and the other face is curved
so as to fit flush against the pipe held

between the two pieces.

The pipe also has a radius of r units.

A vertical slice, of thickness Ax, taken x units from the centre of the base is in the shape

of a rectangle with one side in the circular base and of height necessary to reach the

......

cylindrical pipe as shown in the diagram below: .

slice of
height i

side view

1 Show that the height of the slice taken x units from O is given by
h=r—~r’=x* 2
(ii) Show that the volume AV, of such a slice is given by

AV=[2rm—2(r2—x2ﬂAx

(iii) Hence find by integration, the volume of ONE piece of the pipe-clamp

END OF TASK
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