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TRIAL EXAMINATION

Mathe'r_natics:

‘General Instructions
+  Reading time - 5 minutes
. * Working time - 3 hours
+  Write using black or blue pen
* Board-approved calculators may be
used .
+ A reference sheet is provided at the
~ back of'this paper :
* Show relevant mathematical
reasoning and/or caleulations in -
Questions 11-16

Student Name: /

Extension 2

Total marks - 100

‘Section I

10 marks -

. Attempt Questions 1-10

*  Allow about 15 minufes for this section

Section II
90 marks
»  Attempt Questions 11-16

«  Allow about 2 howr 45 minutes for this section
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Section I

10 marks )
Attempt Questions 1 - 16
VA]]DW ahout 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10

Y

6
1  What is the value of — if z=-1+47
iz

Ay -3-3
B -3+3
© 3-3i
Oy 3+3

2  Which ofthe fo]]c.)wing patametric equations represent the hyperbola x* — 3% = 49
(A) x=2tand and y=2sec)
B) x=4tand and y=4secd
(C) x=2secd and y=2fanf
D) x=4dsect and y=4tand

. 2
3 What is the value of the indefinite integral [~ ¢ ?
. (t-x"7?
(Use the substitution v =sin@ with —gs g Sg—).
(A) 1 .1 —cos T xte
(1-x*?
®) * I —cosT x¥e
(-x")
© ! l—s'm“lx+c
(L-x")2
o = osin x4
- (-2




4 The diagram below shows the graph of the finction y = f(x}.
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JJ
a
t t + 5
4 2 2 4
2l
4%
Which of the following is the graph of y =| ¥i (x)] 7
(4) (B)
id Y
44 4%

4 4
© 10)]

y y

4 4%

) 21
+ 5 t t> X : + f £ ¥
4 -2 2 4 4 2) 2 4

24 ' | 24

-4{ 46

. produce a solid. What is the volume of this solid using the method of cylindrical shells?

A (C) e its?
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What is the square rc;ot of §+6i7
a4 . pnotthe funclion y = f(x).

(A). =3—i
. : »

®) -3+i ; )

(©) '3-1 \

@) 5-3 - ,

A particle of mass 1 is moving horizontally in a straight line. Its motion is opposed by &
force of magnitude 2m{v +v*) Newtons when its speed is v ms™.. At time 7 seconds the
parlicte has a displacement x retres from a fixed point € on the line and velocity v ms™.
Which of the following is an expression for x in terms of ¥7 -

171 .
——|—dv v
*) 291+vy ’ /f/

1 1
® “EJ v(1+'._')dv 4

C1e 1 y
C)y —|——dv
© 271+ 4T

1 1

4 .
@ 2"‘11(I+v) Y \ 7
The polynomial P(z) has the equation P(z) g 42+ Azt 2"0, where A igreal. Given
that 3+7 is a zero of P(z), which of the following expressions is P(z) as a product of

two real quadratic factors?
(A (22 -2z+2)(z" -6z +10) 44
(B) (22 +2z+2)(z' —6z2+10) .
(C) (2222422 +62+10)

D) (2 +2z+2)(z* +62+10) : ]4% [ l

D)

‘The region enclosed by y=sinx, y=0 and x =§ is rotated around the y-axis to

(A)  units®
B gum'ts’ 2

3

(D)) 27 units’

//_\-\
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. ' ' Section 11
9 What is the indefinite integral of | soo (108, 8 4o
. x ) ) 90 marks
(A) tan{log x)+c . - Attempt Questions 11 - 16
B) tang ‘ ” / . . Allow about 2 hours ard 45 minutes for this seetion
. cosx}+ ¢
(© sec(log x)+c Answer each question in the appropriate writing booklet.
(D) seefcosx)+c Your responses should include relevant mathematical reasoning and/or calculations.
10 The equation x* — 3+ 3xp + 1= 0 defines y implicitly as a fanction of x. Question 11 (15 marks) Marks
Which of the following is the expression for % ? \
2 2
1, (2} For the hyperbola LI A find the:
w L= 9 72
Nty ) (i eccentricity. 1
¥ x (i)  coordinates of the focl. 1
®) ¥y - - : (iii)  equations of the directrices. : ) 1
A4y
(C) 5 ¥ ,l-
¥-x : :
xz _}; - . . R :
()] Vi - (&) () What is the expansion of (1+ia)’ in ascending powers of a7 1
k {ii)  Hence, find the values of @ such that (1+ r'a)‘ is real, 2
\ ) .
(¢} Use the substitution f=tan?} to evaluate _[ e g, 4
—_— 0 3—cosx—2sinx
(dy Sketch the locus of z on the Argand diagram where the inequalities | z—1[<3 ) 3
and Tm(z) 23 hold simultaneously.
(¢) Provethat z=2i, w= V31 and v=—3—1 are the vertices ofan 2

equilateral triangle,
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Question 12 (15 marks)

(a)

(©

(d)

)] Find the real numbers 4, 4 and ¢ such that

Tx+4 :ar+b+i‘
(«*+1)(x+2) *'+1 x+2

Tx+4

(ﬁ) Hence, ﬁndfm X

The polynomial P(x)=x*—6x" +9x+¢ has a double zero,
What are the values of ¢?

A mass of m kg at P is suspended by a light inextensible string from point O.
It describes a circle with a constant speed in a horizontal plane whose
vertical distance below ¢ is b metres. :

o

1 P
M

mg

) Show that @ = J% by resolving the forces.

(i) ~ What is the period of motion?

Let f(x)=(x+1}x—2)3-x). Draw separate onc-third page sketches of
these functions. Indicate clearly any asymptotes and infercepts with the axes.

o y=[sw]

(i y=e%

Marks
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Question 13 (15 marks) ) )

(@

(b

©

@

The polynomial equation x* ~3x®—x+2=10 has roots &, fand y.

. . 1 1 1
()  Find the polynomial equation with roots —, ﬁ and —,
o 4
(ii)  Find the polynomial equation with roots 2« + f+y, a+2f+y and
at+f+2y.

) Write z=1+/ in modulus-grgument form.

(i)  Find |2 and arg(2").

The region shown below is bounded by the lines x=1, ¥= 1, y=—I and

the curve ;_r,:._—af The region is rotated through 360° about the line x=2 to
form a solid. Calculate the volume of the solid using the method of slicing?
Jl

1
T

The points P (cp, E) and Ofeq, f—) lie on the same branch of the hyperbola
¥4 q

ay=c? (p#q) The tangents at P and O meet at the point 7.
(i) What is the gradient of the tangent at P?

(i)  Find the equation of the tangent at P,

(iiiy  Find the coordinates of .

Marks
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Question 14 {15 marks) Marks
@ (i) How many different six digit numbers can be formed from the digits 1
1,2, 3, 4, 5 and 6 without repetition?
(i) - How many of these numbers are greater than 564,3217
(ii)  How many of these numbers are less than 564,3217

{b) A solid is formed by rotating aboul the y-axis the region bounded by the line 4
x+ =4 and the hyperbola xy =2 between 2 - \E <x<24 \E.

)l
N

\.T

Find the volume of this solid using the method of of cylindrical shells.

2 2
(c) Point P{x,,¥,) is on the ellipse ~;~§+% =1,
(i)  Find the coordinates of the foci and the equations of the directrices of 2
the ellipse.
(i)  Show the equation of the tangent at P is ;;: by ;‘V =1, 2

(iiiy  Let the tangent at P meet a directrix at a point @. 2
Show that APS(Q is right angled, where S is the corresponding focus.

() Let z=1-f be aroot of the polynomial z° + pz+ g =0 where p and g are 2
real numbers. Find the value of p and q.
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Question 15 (15 marks) Marks
fay @) Show that sinx +sin3x=2sin2xcosx -1
(it  Hence or otherwise solve sinx+sin2x+sin3xr =0 for 0<x <27, 2
(b) A body of mass m falls from rest in a medium with resistive force R =k,
where k is the coefficient of air resistance and v is the speed of the object, (k
is a constant.) Prove that the distance x fallen when the velocity is v, is
. _my 4
@ >

Find the ternmml velocity fora fa]lmg 70 kg sky-driver, ifk = 14 and 3
g = 10 m.s”, Bxpress your answer in kmv/h,

(i

(¢)  Consider the functions f(x) =[x]+2 and g(x):ﬁ-.
: X

0] Solve the equation f(x)=g(x). 2

(iiy  Sketchthe graphof y= f(x) and y = g(x) on the same set of axes. 2

(iiiy  Hence solve the inequality f(x) < g(x). 1
10
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Qllestion 16 {15 marks} Marks
() Two circles with cenfres 4 and B are in contact with each other. Two straight
lines X7 and X7 are tangents to the circle with £¥¥Z =26,
Y
Q] Prove that ling 4X bisects ~/¥XZ. . . 2
(i)  Prove that points X, 4 and B are collinear, 2
® O rer= IOI cos"tdl , where 0Sx < -g . 2
Show that I = (”—_1) I, with nz2.
R
(iiy  Hence, otherwise, find the exact value 7,. 2
© () Use the principle of mathematical induction to prove that: 3
z = '—'+f— + LS
6 2 3
<=l
2 2 1 2
(ii)  Hence evaluate Iimuij.}-}ﬂ— 1
7 == . n
" (d) When a polynomial PGx) is divided by (v +1) the remainder is Ax+ B
_ P(i)— P(—i P(i)+ P(=i
§}] Show that A= U] - ) and 8= D+ P 2
2i 2
(if)  I{P() is odd, find the remainder when P(x) is divided by (x* +1) 1

End of paper
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Let {a-+ib) = 8+6i

a’ +2abi— b =8+6i

a b =8 and 2ab=§

Solving these equations simultaneous

a=+3 and b=+1, Therefore the rootis 3+1.
a=-3 and b=—|. Therefore the root is —3— 1.

1 Marck: A

dv 2
F=ma=my—=-2m{(v+v
(v +v?)

SC SN EEVNI V8 Wt
Tdv o Al+v) 29 14

1 Mark: A

[ = ¢r=j’if€coseda

Section I
' Selution Criteria
66
iz —i+f
_ 6 x—1+x’ .
1 C—l-i -1+ 1 Mark: B
_ —6+6i
d41
=343
) s X yz -
X —y=4or T—T=I.Thareforea=2 andb=72
L I Mark: C
x=2sect and y=2tand with 8= :I:g
Let x=sind, Tep<Z
- 272
dx=cosfdd
LR 3
(- x%)T = (L -sin?g)?
3
={cos” §)2 =cos* 0 :
3 1 Mark: D

Roots are 341, 3—{,ccand g
(3+i)(3-a)aﬁ=""l—0' (3+i)+(§-—i)+a+ﬂ=%
(@Ml =20 _ a+fi=-2
1068 =20 a=-2—f
aff =2
Hence (-2-@)f=2
B 420+2=00r f=-Lki
P(Z)=[Z~(*1+f)][2—(—l—i)][l—(3+i)][z—(3fi)]
=(z" +2z+2)(z* —62+10)

I Mark: B

Cylindrical shells radius is x and height sin x
-3 - =

V=lim ) 2nxsingdx= 271].  xsinxdx
Jx0 purs Q

= Zn{[xcos xl%J + Jifcosxdx

= 2a[sinx]f =2r[1-0]=2x

1 Mark: D

- -y L
= [ tan® 046 = [ sec? 0-1)dl8
=tanf—G+eo= -—sin x4 e
(-5
¥
4 \

1 Mark: C

1
Use the substitittion u=log_x then du=—dx

X

2 . ' .
IW:& = Isecz udu=tany+c = tan(log, x}+c
x

1 Mark: A

10

o ey dy
35— 3y -4 3 3y =0
T T T

%(3x—3y2):~3x1—3y

dy 3x'-3y x4y
de | 3x-3p o

[ Mark: C
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Section Il .
Solution Criteria
11(a} 3 2 - . 1"Mark: Correct
(i) - %—u%:l a’=9 and b* =72 answer. )

'=a(e-1)

12=9%(e’ —1)ore—-“ “\/'

1

1 l(a)
i)

Foci have coordinates (tae,0)=(19,0)

1 Mark: Correct
ANSWEL.

11(a)
(iii)

Equations of the directrices are =+ = i;—: +1
N e

{ Mark: Correct
answer.

11¢b)
(D).

(L+iaY =1+ dia— 6’ ~4ia*+ a*

1 Mark: Cormect
answer,

11(b)
D)

(1+ia)* isreal if da—4q’ =0
Then 4a(1—‘a2) =0
Soa=0dl

2 Marks: Correct

answer.

I Mark: Finds an
equation for a

11(c)

f= tﬂrii‘-

dt—Esec Xaxordi=

When x=0 then f=0 and when x= 2 then ¢=1

3+ (I=r)— At 34380 - 14 -4t

3—cosx—2sinx= 7 3
1+¢ I+¢

_208 —2r+1) [ 1] 2
_ -~
1+ 2 ) 4118

J":‘ 1 — 11 1 'xﬁ-—1+f X Qldt
®.3—cosx—2sinx 02 ([_l)2+l R L
. . 27 4

M N
—[tan 2(r 2)1

=tan™ |~ tan ™ (~1) =~
D >

4 Marks: Correct
answrer

3 Marks:
Correctly .

- | detennines the

primifive
function,

2 Marks:
Correctly
expresses the
integral in terms
of £, '

| 1 Mark:

Correctly finds
d6-in termg of
df and
determines the
new limits,

i 1(d)

[z—1|<3 represents a region with a e

centre is (1, 0) and radius Iess than or
equal to 3,
Im(z} =3 represents a region above the

hgrizontal line y=3.
The point (1,3} is where the two
inequalitics hold.

3 Marks: Correct
answer.

2 Marks:
Correctly graphs
one inequality.

1 Mark: Makes
SOIDE Progress

11I{e) Pythagoras theorern 2 Marks: Correct
. :( .20} answer. -
1
we P B ATE /
_ ’ 1, [ : [ Mark: Plots the
=Y3 'ME —@—2\[3_ pnin(s or makes
wr=3+y3=243 v, L N SOME Progress.,
- Bquilatera! triangle. ’
12'(?)' Tr+4d _ax+b L€ 3 Marks: Cormrect
9 (P +1)(x+2) 2+l x+2 answer.
Tx+4=(ax+5){x+2)+c(x* +1} 2 Marks:
TLet x=-2 and x=0 Calculates two of
—10="5¢  4=b(0+2)-2(0" +1) the variables
c=-2 b=3 - .
. 1 Mark: Mak
Equating the coefficients of x* - O=g-2ora=2 Som:rpmg;;s:sin
ca=2,b=Jande=-2 findinga, borc.
12(a) Tx+4 2x+3 2 2 Marks: Correct
i dy= - dx ’
(ll) '[(.TZ+I)(I+2) I((x1+l) (x+2)) ansyrer,
2x 3 2 ’
L ) I Mark:
(x H) . (x H) (x+2) Correctly finds
=In(x® +1)+3tan” x—2ln | x+2|+e one of the-
. integrals,
12(b) P(x)= PN S ST S _| 2 Marks: Correct
answer,
P()=3x—12x+9
=3(x~-3Nx—~1) 1 Mark: Solves
Now P'(x)=0 and P(x)=0 for a double zero. PYx)=0 to find
5 PA)=P-6xF+9x34c or P()=P—6x T +9x14c 52:;;““ double
e=0 c=—4 ' -
12(c) | Resolving the forces vcrtically and horizontally, = Q% 3 Marks: Con;cct
O | reoso- mg=0 (I) answer.
. — vl N
Tsm?—mm)- ) @ . 2 Marks; Solves
Equation (2) divided by Equation (1} -| the two
Tsing _ mro’ ra’ equations of
Tcosd - mg or f2 B:P‘_g” mation.
. 1 Mark:
However tanf =1 Correctly states
h the two
2 equations of
Thesefore 22wl ora =% orw=,J8 motion
‘g h h k.
4
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lf(li{i)c) pesiog . 27 _ 28 _2mk 1 Mark: Correct
mo— === answer.
2 JE Vg
h .
1%_()‘1) x-intercepts at—1, 2 and 3. ¥ 2 Marks: Correat
1 : er.
y-intercept p =[(0+ 10-2)3—-0) ] EAWEr
’ =[lxk2x3]2=36 1 Mark:
¥ values are always posilive, Determines the
. " intercepts or
J_ﬂl [(x+ D{x— 2)(3-x)] =00 shows some
whenx=2.5 understanding.
y=[@5+ns5-23-25]
={3.5x0.5x0.5] = 0.765625
L2(d) | i plerxs2x30 _ g 2 Marks: Correct
(ii) xok angwer,
Horizontal asymptote y =0
When £=-1then y=£"=1 1 Mark: Shows
0 some
When x=2 then y=¢ =| understanding of
When x=3 then y=¢" =1 the graph.
whenx=2.5
y = PN 2 g 3088
IB%&) . 111 2 Marks: Correct
{ _;’E’; angwer.
= satisfies ¥ —3x* —x+2=0 1 Mark: Makes
* ' significant
1y 1V 1 progress towards
(;J ‘3(;) 20 the solution.
1-3x—x2 42 =0
2x* — x* —3x+1="0 is the equation.
13(8) | The equation x* —3x*—x+2=0 has roots a, p,y. 2 Marks: Correct
(i} . answer.

at+fryp=3

x=2a+f+y=a+3
x=a+2f+y=pH+3
x=a+f+2y=y43

a =x~3satisfies x* ~3x* ~x42=0
(x-3) -3(x-3)" ~(x~3)+2=0
x*—12x? +44x-49=0 is the equation

1 Mark: Makes
significant
progress towards
the solution.

13_(b) z=1+¥i : . 1 Mark: Correct
(i 1 1 1,0 ansvrer,
=2 ti =)
MR I
T
r T e
=+/2{cos—+isin— 3
f(cos4+ 5111_4) N x
13(b) 2 Marks: Carmrect
Gy |2°= [Ji(cosi§+ ising)]m answer.,
10 f AR x .
=(JE) €os lﬂxz +isin _IGX-Z 1 Mark: Finds
' the modulus or
2320is>" or =32cis™ the argument.
2 2
|2 =32 and arg(z"")= -g—
13(c) | Area of the slice is an annulus 3 Marks: Correct
Inner radius is 1 and outer radius is 2+ y* and héight ¥ answer.
_ 22
A= JI(R ¥ ) 2 Marks: Correct
- :r((2+y1)1—12)=ﬂ(4+4y1+y4 _1) integral for the
volume of the
= ﬂ(y" 4y 4 3) solid.
SV =848y
' 1 Mark: Setsup
V=Hm Y a3 +4y*+3)8y - the area of the
Rl ,g.:, ( ) slice.
=i el 4yt
= ZL ﬂ(y +4y° + 3)dy
5 3 !
¥y 4y [ 1 4 J 1367 ..
=2n| —+——+3y | =27 —+=+3|= cubic units
”[ 53 l 373 TR
13.(d) = & 2 Marks: Correct
i Hy dy y answer.
x7§+ y = Qor i ‘
c I Mark: Finds
c, 4 I —
B e e dx
P @ p
13,(."1) Equation of the tangent at P 1 Marck: Correct
(i) answer.

c 1
y-—=-—{(x—cp)
PP

Py—cp==x+ep
x+ply—2cp=0
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13:(3) Equation of tangent at O s x+¢*y—2¢q=0 2 Marks: Correct
Point T'is the point of intersection of these tanget'lts. Auswer.
Selve equations simultanecnsly
1 Mark;
X+ply=2p=0 (1) Correctly finds
x+q'y—2cg=0 @ one :;f the
. . ; coordinates or
eq.laﬂon (1) — Bquation (2) finds correct x
Ply—q'y=2cp—2¢q from incomect v
Hp+aXp—q)=2c(p—q)
Yptg)y=2cory=
(p+a)
To find x substitute the value for y into equation (1)
x+pt e —2¢p=0
ptq
5= 20p(1=-Ey=20p(2 T4-p,y 2 ,
o+ pt+ q coptg
Therefore the coordinates for T are (ﬂ, —Qcmj
. pP+q p+q
14(=) I Mark: Correct
@ |61=720 answer.
14'(.3) Numbers greater than 564,321 start with a 6. 1 Mark: Correct
(11) 1% 5]= 120 answer.
1'”!_(_3) Numbers less than 564,321 do not include thls number. 1 Mark: Correct
D | g1 s11=599 ausver,
14(b) Cylindrical shell — inner radius x, outer radius x+dx heighty. 4 Marks: Correct

Y = 71'[(1'+ 5x)1 —xl]y

= H[ZXJX'}‘Jxl]((d—'x)— ) Mo‘ )
47
velim2m (2x+cs'x)5x( — ¥ =2)x

23:f1
= ZJTL_J; (dx—x"— 2}fix = ZnL_ﬁ (2 —(x— 2)2)dx
Make a substifution y=x-2, du=dx

x=2+\E then ;c:ﬁ and x:2~J§ then u=—w/§

V= Zﬁfﬁi(z —1 = 2 x Zﬁfoﬁ(z— W)

- 4;%[2;;-%1\6 - g,r(zﬁ _%( ﬁ)’] . 16:?6

cubic units

answer,

3 Marks: Correct
integral for the
volume of the
solid.

2 Marks: Correct
expression for
V.

1 Mark:
Determines the
rading or height
of the cylindrical
shell.

l@ | .2 p? ¥ & 5P L Theref s d b3 2 Marks: Correct
i t——=lor —+=-=1. Therefore 2=5 and b=
® 2" g i answer
1 2 2 2 2 ]6 4
b =a(l-eYor9=25(1-e*)ore’ =— org=- 1 Mark: Correct
25 3 focior
directrices.
Foci (tae,0)= (d:5x 0) (+4,0) irectrices
25
Directrices x= :I:—=i-~ﬁ
e 4 4
14(c) 2 d b 2x 9 9% 2 Marks: Correct
0 155 % dr 25 2y 25y answer
Gradient of the tangent at P(x;,y,) is “295-"0 | Mark: Finds
Yo the gradient of
Hquation of the tangent at P(x,, y,) the tangent or
’ . ox, . shows similar
—y = understanding.
Y=Y 25, (x—x,)
25),y —25y," =—9xx+9x°
9xx+25y,p = 9x + 25y,
1 _ 1 1 2
5275 < (0% +257,y)= T x(su +253,")
LA J_ﬂ,‘yﬂ AN -1
25 9% 25 9 25 9
14(2) X 2 Marks: Correct
(i) | Qs tho ntersection of 24282 = ang =2, e 0
S WP Y g %%
HXy IV o B BRXR I Mark: Finds
B9 9 25 the coordinates
y:ix[l_i]_:w OfQorthe'
. " Y - 4 4y, gradient of S or
the gradient of
44— l
Coordinates of Q is 5 ( o PS5,
) 47 4y,
Gradient of 5 ' Gradient of S
9! 4;:1:|J } LY
"0' fﬂl =
. 4y, _9(4_Iﬁ)xiﬁ(4ﬁxﬂ) Xy~
' .22_.4 4}’0 9 yu = Yo
4 x—4
4-x,
mm, =£—°lx o — 1. Therefore APSQ is a right angle.

Yo X
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.Using the eoruugate root theorem 1+f and 1—7 are both roots of

the equation 7% +pz4g=0,
A+)+A-H+a=0 (sum of the roois)
=2
(t+ D% (1-1)x—2 =—¢ (product of the roots)
I+ x—2=yg -~
! gt |
(I+i}(1—i)+(l—i)-2+(l+l)-«2 =p
: S
Therefore p=-2 and g=4 '
13@0) .| LHS =sinx+sindx
(.1 ) =sin{2x— x)+sin(2x + x)
= (stn2).cosx~cos2xsmx)+(sm21 c08.x +cos 2xsinx)
=2sin2xcosx . \
= RHS
‘1(51%) sinx+sin2x +sindx=0 '

2sin2xgosx+-5in2x=(
. sin2x(2cosx+1)=0

~osin2x =0 and msx:—%.
Zx=0,m,2m,35,45n , x_k ﬂf,
x—O,ﬂ,h‘, 3”,2;1' 373

P
v _ 9 K
e Ty T

. g kY

-
_g/_ﬂg__ﬁ Y
vy o
Ic/x’: _r_ﬂ_—’-z’/v

g ~ kv )

2 Marks: Correct

Answer,

1 Mark:
Recognises the
conjugate root
theorem.

]

1 Mark: Correct
ansvrer,

2 Marks; Correct
answer.

I Mark; Using
part (i) and
factorising. .

—__'?ﬁ—-‘_'—

A Jf?) Hﬂ)
mj mey — m 3
P _g
k

T e

i

4.

HEC Mathematics Extension 2
a .

mdI

S )

< g — Ly
- E{i’ﬁh (mﬂ;kq)) 1T
ko
M9 ), (mg) +cC
kl

¢ =

4 b, [m3)

m*g
k a

2. )

L=~y mﬂ ,H_ﬂ { me
T T I b (g k) g
= —-!?]’V _g mgg (W>
k . ”Iﬁ __/,__“J)
= omyomd oy ( ""ﬁ'“i)
k . k f?]ﬂ
— WY . /:1?
- }1 jv!;&t_ - nj) /
ma = m@ w— k)

dermined  yehes 1y

e =
/V?z“

dow 1o

pb Ly GBE /

-

189 fm [4 A
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15(c)
(i}

Pez=r

M
(bl +2}-80
(+4)(b-2)=0

M =—4 (Not ﬁosxible.) or Ix‘ =1 L x=12

2 Marks: Correct
answer.

1 Mark:
Recognises a
quadratic
equation.

ESCMathemarics Extenston 2

15(0)
(ii)

-’s-'sul;!zli-iés

2 Marks: Correct
answer.

1 Mark:

Correctly graphs
= f(x) or

y=g(x)

15(a)
(ifi)

[x|+2<111

From the graph
~2<x<0or 0<x<?

1 Mack: Cormrect
ansyer.

16(a)
@

Consider AAXC and AAXE

AC=CE (Radii of the circle)

AC = XE (Tangents to a circle from an exiernal point are equal)
XA = ¥4 (Common side) :
AAXC = AAXE (555)

£LCXA = /4AXE (Matching ﬂng[es in congruent tnangles)

AX biseols ZCXE

AXbisects LYXZ (same angle as /CXE)

2 Marks: Correct
answer,

1 Mark: Makes
SOINE Progress
towards the
solution,

16(a)
(i)

LXCA=Z4CD = /BDC =90
(Angles between the tangent and the radius at the point of
contact is a right angle)
ZCXA :%XACXE {Using the result in part (i)}
LCXA=0
LCXA+ LXCA+ ZXAC =180 (Angles sum of a tnangle is 180%)
G4+904 LXAC=180
LXAC =908
ABXD = ABXT (SSS) (Similar proof to part (i))

£DXB = -é-x ZDXF (Using the result in part (i)}

LDXB =8

2 Marks; Correct
ANSWeEr.

1 Mark: Makes
SOME progress
towards the
solution,

ZDXB+ ZXDB+ /XBD =180 (Angles sum of a triangle 180°)
8490+ £XBD =180

ZXBD =900
Consider quadrilaterat CDAB
LDCA+ LCAB+ Z4BD + ZCDB =360
{Angle suin of a quadrilateral is 360°)
90+ACAB+(90—8)+90m 360

LCAB=90%+8

ZXAC+LCAB =(90-6)+(90+8)
ZXAC + £CAB=180"
Hence X, 4 and B are collinear

16(b)
(M

'I_ = _f:cos'xdx

= Ecos"xdx
Integration by paits

x
1, ={Zcos™t costdt
(1]
3 £

= I:cos"" isin t] 24 (n— I)J 2 cos™ ¢ sin” fdt
={n— 1)I cos"%¢sin’ tdt
=(n-1) jfcos*"f(l—c032 fat
=(n-1) J'f {cos™ 1 —cos" £)dr

£ r-2 £ ]
= (nw%)j‘: cos™4dt — (1) 2cos"sdt
Using the original integral

1]
L

T cos™tdt = n—1 [T cos It — [T eas i s [Fanerarior "
J'al cos"tdt = (n 1)_|'D cos* 1t n_[o cos™fdt - J'“ cos"tdf
n L?cos'tdr =(n —l)ffcos"‘lldf )
x D) £
j%os"td::Mj 2 cos™ it
i
L= {n-1) I)

-2

2 Marks: Correct

answer,

1 Mark:
Correctly
integrates by
parts,

11
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"1 2 Marks: Correct
answer,

1 Mark: Using
the result from
(a)(i) to obiain -
the definite
jntegral.

2
sljilmcosm)d:
0 ‘2 -

4
NG

=— d—
[(I 2 )]

]

a3 x sin0 sin0] -
A E L0
| 8{(2 - ]

2

3

ment true for 5=1 4 Marks: Correct

answer.

7 Marks: Proves
the result truc for
n=1 and
attempts to use
the result of

n =k toprove

the result for

- . n=k+l.
Step 3: To prove the result is true for 7= k+1
fai) 9 3 R

z;‘l = E—]l + _Q%Qf +_(1‘i3_1_)_ -

=l
1HS = RHS (both 1)
Result is true for #= 1
Step 2: Assume the result true for n= k

1 Mark: Proves
the result true for
n=1

]

kel

¥
LHS«—-Z:“ ﬂZil (1)
=l

i=i
Tk KK
R L ey
6 2 3 U )

_ o+ 32+ 24+ 6K +2k+1)
6

2P+ 9K +1KHE
o 6

HSC Mathematies Extension 2

2 3
RHS=k+1+(k+l). + (k+1)
6 2 3

_ (k+1)(1+3(k+1}+2(k’ +2k+1)
6
_ Ger L3RI EAT Tt

{k +1){1+3k‘+3+2k3 +4k+2)

(k+ DK+ Tk g -

SerHAsE D =
6
2k +9K +13k+6
- 6
LHS = RHS
Result is true for n= k41 if trus for n =k
Step 4: Result true by principle of mathematical induction.

Li . 1" Mark: Correct
answer. ’

=1

1’+22+3’+...+n’ .
P2 do Tl =lim—

Hmn

L n L
= 1imr1—(£ % i’iﬂi)
et b 2 3
. 1 1 1y 1
=lim -—.—;+——+-4 =
mavgyt 2 3 3

2 Marks: Correct

PE)=( + DA+ Ax+ B for some polynomial O(x)
answer.

PH=(" + D)+ i+ B
Ai+B=P 1

P(—i)=((-) + DR A+ B
_Ai+B=PED @) :
Eciuaﬁon (n-@ Baquation {1} @)
2 Ai= P()— P~} ap = P(i)+P(-0)
A i_P ()4 L _.(ﬂ__") B= M
21 Z

1f P(x) is odd then P(f)= P

1 Mark: Finds
expressions for

P(f)or PLD

1 Mark; Correct
ANSWEL.

Hence A:g—gg)-:-:f—(;l and B =%=0 from part ()

. Pl
Remainder is Ax+B =f(l_9-x I

i4




