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GENERAL INSTRUCTIONS e Section A consists of five (5) multiple

e Reading time — 5 minutes. choice questions worth 1 mark each. Fill

¢  Working time — 90 minutes. in your answer on the multiple choice

s Attempt all questions. answer sheet provided.

e Board approved calculators and board e Section B requires all necessary working
approved mathematical templates may be to be shown in every question. This
used. section consists of five (5) questions

e This examination paper must NOT be worth nine (9) marks each.
removed from the examination room. ¢ Marks may not be awarded for careless or

badly arranged work.

e Start each question in a new answer
booklet. Write your student number on
every sheet.

o Additional booklets are available if
required.




Section A: 5 Multiple Choice Questions (1 mark each)
Use the multiple choice answer sheet, provided on the back of the exam paper, to answer
questions 1 — 5. The answer sheet may be torn off.

1. Consider the polynomial P(x)=2x"+x"+2x+a. If x—1 is a factor of P(x), the value
of ais?

A. 6 B. -5 C. 5 D. 6

2. A curve has parametric equations x=¢+1 and y =2¢". What is Cartesian equation of this

curve?

A y=2x-1 B. y=2/x+1 C. y=2(x+1 D. y=2(x~1)

T and L are the points of
contact of the tangents to the
circle, with centre C and
reflex £TCL=240°.

NOT TO SCALE

The value of a is:

A, 30° B. 60° C. 120° D. unable to be
determined as
insufficient
information

4, ”‘EZ is equivalent to:

n B " c. U-12) p. — "
12! (n-12)1 n! 12t(n—12)!

5. The solution to the equation sinZx—cosx =0 for 0<x<2x is
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Section B : 5 Questions (9 marks each)

Show all necessary working. Commence a new answer sheet for each question.

Question 6 : Commence a new answer sheet

a)

b)

Write your student number/name on the answer sheet.
It is given that the polynomial f(x)=x’~x*~x~1 has a zero between x =1 and x = 2.

(i) Taking x = 2 as a first approximation to this zero, use Newton’s method to
calculate a second approximation.

(ii) Give a geometrical interpretation of the process used in part (1).

The polynomial A(x) =(x —a)3 +& has a zero when x = 1 and, when divided by x, the
remainder is —7. Find all possible values of ¢ and b.

In each of the following parts, use the information to obtain the required real
_n-1 n—-2

polynomial P(x) explicitly in the form P(x) = pyx" + px"" + p,x"" +.....+ p, where

Fy Dy Dyseereeens . D, areto be given numerical values.
(i)  P(x) is quadratic, P(0) = 15, and the minimum value of P(x) is 3 whenx = 2.

(i)  P(x)is an even polynomial function of degree 4, has (x+ 2)1 as a factor
and has a remainder 50 on division by x— 3.



Question 7 : Commence a new answer sheet Marks
Write your student number/name on the answer sheet,

a) Two points P(2ap, apz) and Q(2aq, aqz) lie on the parabola x* = 4ay.
The tangent at P and the line through Q parallel to the y-axis intersect at the point T.

(i) Show that the equation of the tangent at Pis y = px—ap® . 2

(i1) Find the coordinates of T 1

(iii)  Write down the coordinates of M, the midpoint of PT 1

(iv)  Determine the locus of M when pg = 1. 1
b) Two points P and Q move on the parabola x* = 4ay so that their x values differ by a.

(i) P has coordinates (x,,),). Show that the midpoint C, of PQ is
[Zx, +a 2x° +2ax +a’ J

3

2 3a

(ii) Show that the locus of C is another parabola. 2



Question 8 : Commence a new answer sheet
Write your student number/name on the answer sheet.

a)  Prove by mathematical induction that »* + 2x is divisible by 3, for all positive
integers 7.

b)
R
NOTTO SCALE
P
Q
The points P, O, and R lie on a circle with centre O.
The lines PO and QR are parallel, and OQ and PR intersect at S.
Also, ZOSR = y° and £PRQ=32°, as shown in the diagram.
Copy or trace the diagram into your writing booklet.
{1 State why LZPOQ=64°.
(i1) Find y . Justify your answer with appropriate geometrical reasoning.
A L B
c)

NOT TO SCALE

Q\/R

Given that PQ = PR and 4B is a tangent to circle POR at P, prove AR is parallel
to OR.

Marks



Question 9 : Commence a new answer sheet Marks
Write your student number/name on the answer sheet.

a) Eight friends arrive at a restaurant for dinner. How many different arrangements are 1
possible if Sue and Ray are to be seated together and Kerrie and Max are to be seated

together, around a circular table?

b)  Mr. Seblani is required to allocate leadership awards to SRC representatives from Years
12, 11 and 10. The recipients will be ranked in order of merit (1, 2", 3, etc.) and there
are to be at most 3 Year 12 recipients, at most 2 Year 11 recipients and at most 1 Year 10

recipient.

(i)  Find the number of different ways that Mr. Seblani can distribute ,th% awards 2
across the three Year groups. (Note: When Mr. Seblani allocates the award, he is
only interested in the Year group that the representative belongs to, not who the

representative is.)

(i)  Mr. Seblani decides that only 5 awards will be required. How many different 2
allocations across the three Year groups are possible if the same selection criteria

is used?

¢)  Sets of playing cards are created with a single letter of the alphabet printed on each card,
giving 26 cards in a deck. There are 6 decks of these cards, each of a different colour. If
all of these cards are combined and shuffled:
(i)  How many different hands of 4 cards are possible? 1

(i) How many of these hands will contain 3 B’s? 1

(iii) How many of the hands will contain at least 3 cards from the same deck? 2



Question 10 : Commence a new answer sheet Marks
Write your student number/name on the answer sheet.

a)  Thepoint (5,5) divides the interval between (—1, 4.6) and (g, 6) intheratio2:5. 1

Find the value of ¢.
b) Solve for x: >1 2
— X
¢)  Thecurves y=(x~2)* and y = x’ intersect at the point (1, 1). Find, correct to the 2

nearest degree, the acute angle between the curves at their point of intersection.

d) Express cos4x as a polynomial in cosx. Justify your working. 2

e) Show that if 0<x< —Z—, then sin2x>2sin’ x. 2

Justify your working.



STANDARD INTEGRALS

Ix"dx= --~£-~x”+l+C,n¢——I;x¢0, ifn <0
a1

J.—ldx= Inx+C, x>0
x

Je“xdx=~1-e“x+c, a#0
a

1
J'cosaxcbr=—sinax+c, a# 0
a

; 1
jsmaxdx=——-cosax+C, a=z0
a

1
Iseczaxdt=—tmax+C, a =0
a

1
J'secaxtalaxdx= ~secax+ C, a= 0
o

1 1 -1 X
—_— ==t -+ C = 0
-[az+x2dJc a'al a > @

1 -1 X
——dx =sin —+C, a>0, —a<x<u
'[v'az-xz o

Jﬁdx=ln€c+4x2—a2)+c, x>a>0

Jﬁ dx =in€c+-Jx2+a2)+C



NOTE : Inx=1log,x, x>0
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Year 12

Question No.6

Mathematics Extension ] Half Yearly Examination

Solutions and Marking Guidelines

Task 2 HSC 2014

Cutcomes Addressed in this Question

PE3 solves problems involving permutations and combinations, inequalities, polynomials, circle geometry and parametric
representations

Outcome

Solutions

Marking Guidelines

a.(0)

fx)=x -5t =x~1
Fllx)=3x" = 2x -1
1@=(2) -(2) -2-1=1
[1(2)=3x%(2) ~2x(2)-1=7

- _ =)
RVECY
x2m2—l=E

7 7

(i)Newton’s method uses the tangent’s, at the point on
the curve for the initial approximation, intercept with the
x axis as the next approximation to the root.
b.
A(x) =(x—a)3 +b
Ay=0, 4{0)=-7
(t-a) +b=0
1-3a+3a -a+b=0
-a'+bh=-7
b=a’ -1
le3ae3at wat @ - T=0
—6-3a+3a* =0
Nt —a-2)=0
Na-2)a+1) =0
a=2b=]
a=-l,b=~§
c.(i)
Px)=ax® +bx+c
P(x)=2ax+b
P(0)=c=15
P(2)=2a(2)+b=0
Py=a(2)’ +b(2)+c=3
da+h=0
da+2b+15=3
b=—12
a=3
P(x)=3x"—12x+15

(i)

P(x)=a(x+2) (x-2)°
P(3) =50
a(3+2)'(3-2)" =50
a=2

Plxy=2{x+ 2)2 (%~ 2)2

P =2[(x-2)(x+2)] =2[+*~4]
Plx)=2x" —16x7 +32

2 marks correct method leading to
correct answer.

1 mark substantial progress towards
correct answer.

1 mark correct answer

2 marks correct method leading to
correct answer,

1 mark substantial progress towards
correct answer.

2 marks correct method leading to
correct answer.

1 mark substantial progress towards
correct answer.

2 marks correct method leading to
correct answer.

1 mark substantial progress towards
correct answer.




Year 12 Task 2 2014 — Extension 1 Mathematics Outcome | Sampte Solution Marking Guidelines

Question MNo: 7 Solutions and Marking Guidelines (YD) Pis{x. ). let Q be (x,,3,)

PE3 - sojves problems involving permutations and combinations, inequalities, polynomials, circle geometry @hasx, =x +a Qe
and parametric representaions sub into pavabola to find y,...

Outcome Sample Solution Marking Guidelines X% = day

(@) x* =day
PE3 )

(x,+a) =4ay, Plain
X

. ’ : 2 ]
v deny 2 marks — correct soluilon - (.\| +ft) N +2x,a ra
‘ = =
B de 4a
dv  x Piap, ap), o ; 1 mark — substantiaily correct
L B =g lution
dx  2a ) solu . . )
2 v Midpoint, , of PQ is... 2 marks ~ correct sofution
a, ’ N ———
m==L - patx=2ap c=|2E0 Yo Atk
2a T > 2 1 mark — substantial progress
. s towards correct solution
. . . %" N +iar ra”
So equation of tangentis v -y =m{x—x) =( n+yta gt
2 2
yap’ = p(.rm2ap)
o T 2 Iy +a 2+ 2ax v a’
M= pye-2ap” +ap = 1 Jpuidia s
s 2 Sa
v=py—ap
(i) line through @ is x = 2ag 1 marl; — correct solution (ii) = 2y +a = x= 2x—a [E]
sy 2 2 .
Sub into tangent y = px— ap’ > 2 2 marks — substzntially correct
- 2 2x” +2ax, +a’ solution
= p{2aq)—ap ym-m‘m-sa—'——— «]2]
= 2apg —ap* 1 mark — substantial progress
] Pg = . 2(?_"?—1)2 +2a (L;_"a) ot towards cotrect solution
~Tis (2aq,2crpq —ap” ) = 3 = (sub[l] — [2])
a
2(4“—:m+n’] . Jﬂ_‘;:,d: . az
2 I mark — correct solution =
e e . 2ap+ 2ag 2apg—ap’ +ap’ Sa
o >
(1i1) midpoint of PT'is: M{ 5 . 7 oy it a +Aax—2at + 20
- 16a
={a(p+q).apg) v
4y +a C s .
= ———— which is a quadratic
a
(iv} when pg =—1 1 mark — cotrect solution .. the locus of € is a parabola.
y=apy
=il

ie the locus of M is the line v = —a.




Year 12 Mathematics Extension 1 Task 2 Half Yearly
2014
Solutions and Marking Guidelines

Outcome Addressed in this Question

HE?2 - uses mnductive reasoning in the construction of proofs
PE3 - solves problems involving penmutations and combinations, inequalities, polynomials, circle geometry
and parametric representations

Solutions Marking Guidelines

Question 8

HE3 |a)

Prove true for n = 1

(1Y’+2(1) = 142 = =3 which is divisible by 3

Therefore true forn =1 3 marks for complete correct

solution

Assume true for n = k, i.e. K*+2k=3M where M is any integer.

2 marks for substantial

Prove true for n = k+1, progress to correct solution
(le+1)*+2(0+1)

= I3+ 3 )+ 142k+2 1 mark for limited progress

= JO+2k +3 K43 k43 to correct solution

= 3M+3(I++1) since f+2k = 3M where M is any integer

= 3(M+P+k+1)

Which is divisible by 3

Therefore, true for n = f+1.

Thus, if the result is true for n = £, it is true for n = k+1. It has been
shown that it is true forn =1, hence it is true forn = 2. It is
therefore correct for » = 3 and so on for all positive integers #.

b)
PE3 | 1) Z£POQ =64°since the angle at the centre is twice the angle at 1 mark for complete correct
the circumference standing on the same arc. reasoning
PE3 |ii) LOQR = ZPOQ (Alternate angles are equal, PO/QOR) 2 marks for complete correct
= 64° solution with correct
Z RSO+ £ SRO+ Z ROS = 180° (Angle sum of ASQOR is 180°) reasoning
S po+320+64° = 180°
Yo =84° 1 mark for substantial
progress to correct solution
PE3 |iil) £BPR = ZPQOR (Alternate segment theorem) 3 marks for complete correct
£ PRQ = Z POR (Angles opposite equal sides in an isosceles solution with correct
triangle) reasoning
S LBPR= ZPRQ
- AB//OR since alternate angles are equal 2 marks for substantial

progress te correct solution

1 mark for limited progress
to correct solution




Year 12 Mathematics Extension 1 Half Veardy Examination 2014

Question No. 9 Solutions and Mariking Guidelines
Cuicomes Addressed im this (Question
PE3 solves problems invelving permutations and combinations, inequalities, polynomials, circle geometry and

parameiric represenfations

Outcome Soluticns Marking Guidelines
PE3 {2} 2 couples and 4 others arranged around a round table, treatas 6 | Imask
“Hems™. Corvect solution.
No. of arrangements = {6 — 1) x 20 x 21
=480
Déawvards > 3xVr 12,2 x Vel I xVrid 2 marks
PE3 ® G ' Comrect solution.
No.of ways=—— 1 mark
3128 Comectly detenmines allocation of the six
=00 awanls.
PE3 (&) 5 awards = 3% Yr 12, I X Yr i1, I X ¥r 10 2 marks
or 3xVrl2,2x¥Vril Correct solmion.
or 2xRYrl12,2x¥rll, Ix¥Yrio I wrarks
Substantizl progress twwands correct
515t 3 o solution, showing possible allocations of
No.of \‘.‘aysz-—s—!—-&gm«&ﬁ (Y EZ and Y 11 students are "like items™ ) | the 5 swards
=20+10+30
=G}
©® 1 emark
PE3 No. of hands = "*C, Correct apswer.
=23738715  {(pumercal answer nof necessary)
{ii} Hands containing 3 “B’s ~» 3 out of 6 “B’s chosen, remaiping
PE3 card io be chosen from 1 mark A
(156 — 6) cards Correct splution.
No. of hands = °C, x150
=3000 (numerical answer not necessary)
PES (#i) Hands containing at least 3 cards from the same deck 2 marks
-3 & decks. Conect soletion.
3 cards chosen from 1 deck + | from remaining 130 cards 1 mark

or < cards from 1 deck.

No. of hands =6 "C; x130+6x 7C,
=2 028 GU0+89 700

=2 117 700 {numerical answer not necessasy)

Substantial progress Wwwands fll solution.




Year 12 Half Yearly
Question No.10

Extension 1 Mathematics
Solutions and Marking Guidelines

Examination 20T 4

Quicomes Addressed in this Question
PE3  solves problems involving inequalities
HE7 evaluates mathematical solutions to problems and communicates them
in an appropriate form,

. T DX, 4 1X.
a) At point of division, x =—3—%,

mn
. 5_2><q+5x—1
- 2+3
2 35=2g-5
g =20.
3
1
b) 4—x>
3(4—.‘\?)1 2
—-4-:;—-‘>(4".\} 1 3 x

3(4-x)-(4-x)" >0
(4-x)(3-(4-x))>0
(4~x)(x-1>0

From the graph, l<x<4.

¢} For v=(x-2)", L 2{x=2)} and when x=1, _ -2
dx dx
3 ‘)
For y=x", -@ =2x. and when x =1, Z_ 2.
dx dx

Let ey ==2 and m, =2,

. mo—m
Angle 8 between the curves is tapf = | —t—>=

1+ g

4

-2-2
P-2x2| 3
-0 =53° (nearest degree)

Stanf = ’

d) cosdx = cos(2x2x)
=2cos’ (2x}~1
=2(cos(2.\'))l—]
ﬂ2(2coslx-l)2-l
=2(4cos’ x—dcos’ x+1)-1

=8cos’ x—8cos® x+1.

1 mark : correct
ANSWEr

2 marks: correct
solution

1 mark :
significant
progress towards
correct solution

2 marks : correct
solution

1 mark :
significant
progress towards
correct solution

2 marks : correct
solution

1 mark :
significant
progress towards
correct solution

e} Consider the difference sin2x~2sin® x
= 2sinxcosx—2sin® x
=2sin x(cos x —sin x)

. T . o
Given <x < e sinx is positive.
w .
Also, for O<x <« T cos X > 8in x, as can be seen from the graph

{graphs meet al x = %)

- 2sinx{cosx —sinx)= 2 x positive x positive
= positive

ssin2x —2sin® x>0

sosin2x > 2sin x.

2 marks : correct
solation, with
Justification

1 mark :
significant
progress towards
correct solution




