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Total marks - 120
Attempt Questions 1-8
All questions are of equal valae

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks
Question 1 (15 marks)
(a) Find jL 2
J16x2 -1
(b) Evaluate j xInx dx . 3
1
{©) @) Find real numbers a and b such that 2
5x2+x+8 -1 bx—1
(x+1){x*+3)  x+1  x*+3
2
(i) Hence find | - +X¥8 2
_ (x + 1) (x + 3)
(d) Find Jtan3 xdx 2
(e) Using a suitable substitution, or otherwise, evaluate: 4
2
N x*
0
End of Question 1
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Question 2 (15 marks) Use a SEPARATE writing booklet.

(@ Leta =1-431.

Marks

(i)  Find the exact value of | & | and arger . 2
(ii)  Hence express ( 1-+3 i) "% in modulus-argument form. 1
(b) Express /7 — 24i in the form a + ib, where a and b are real. 3
(c) Sketch the region in the complex plane where the two inequalities 3
3
0< Arg(z)s% and |z—2i|2| z| both hold.
(d)  Sketch the locus of z satisfying | z =3 |+| z +3]| = 10. 3
Show any intercepts with the axes.,
Question 2 continues on page 4
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Marks
Question 2 (continued)

© 4

Y

The points A, B and C on the Argand diagram represent the complex numbers
a, b and c respectively. AABC is equilateral.

A ..
Let w=cos§ + isin—.

3
()  Show that =2 = . 1
C ——
(ii) By writing another similar expression for w, prove that 2

a’+b*+c? = ab+bc+ca

End of Question 2
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Question 3 (15 marks) Use a SEPARATE writing booklet.

Marks

(a) The equation x* +3x*> —5x—2 = 0 hasroots &, f and ¥. 2

Find a cubic equation with integer coefficients whose roots are 2 % and —2—

o Y
(b)  Consider the curve x* + y* + xy = 3.
. d 2x +
@ Show that &2 = | ZZTY | 1
dx x+2y
(i)  Hence find the coordinates of any stationary points. 2
Question 3 continues on page 6
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Y

Marks
Question 3 (continued)

(¢)  The diagram shows the graph of y = f(x) where f(x)= %xz (x—3).

Y
=

On the answer page provided, draw separate sketches of the graphs of the following:

(i) y=%x’~'|x—3| 1
.. 1
—- 1
W=7
Gii) > =-f(x) 2
) y=tan”(f(x)) 2

Question 3 continues on page 7
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Marks
Question 3 (continued)

.
Ll
—

CYRNG)

+— 20 —»
A parabolic segment has height 2 and width 2a.

Use Simpson's Rule with three function values, to show that the exact area

of this segment is 4ah .

(i)

The base of a solid is the region in the xy plane enclosed by the circle
2, 322
X +y =r".

Each cross-section perpendicular to the x-axis is a parabolic segment with
height one half its width.

3

Show that the volume of the solid is L6r units®.

End of Question 3
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Marks
Question 4 (15 marks) Use a SEPARATE writing booklet.
(a) The point P(cp, EJ is a point on the hyperbola xy = ¢>.
p

The tangent to the hyperbola at P intersects the x and y axes at A and B
respectively and the normal to the hyperbola at P intersects the second

branch at O,
Ay
\
/ » X
A
o
(i)  Show that the equation of the normal at P is py —c = p* (x —cp). 2
(ii)  Show that the x coordinates of P and @ satisfy the equation 2
2
p P

and hence find the coordinates of 0.

(iiiy  Given the distance AB=2c |p® + —1—2- , show that the 2
\f P ,

2
area of AABQ = cz(p2+—p1—2j .

(iv)  Find the minimum area of AABQ . 1
b

(You may use the inequality % + — 2 2fora,b>0.)
a

Question 4 continues on page 9
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Marks

Question 4 (continued)
(b) Y a !
1 S~
2)
_ .

|
.

i

The shaded semicircle in the diagram above is rotated about the line x =2.

@) Using the method of cylindrical shells, show that the volume V of the 1
resulting solid is given by

1
V=J4ﬂ'(2—x) 1-x" dx

0

(ii)  Hence find the volume of the solid. 3

Question 4 continues on page 10
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Marks
Question 4 (continued)

(©)
Two circles C, and C, intersect at A and B. C, passes through O, the centre of C,.
X lies on the arc AOB and AX intersects C, again at ¥.
(i) State why ZAOB =2 x LAYB. 1
(ii) Prove that XY = XB. 3
End of Question 4
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Question 5 (15 marks) Use a SEPARATE writing booklet.

Marks

(@ ()  Show thatif @ is a double root of f(x)=0 then f(a)=f'(x)=0. 2
(i)  Find all roots of the equation 2x’ —5x* —4x +12=0 given that 3
two of the roots are equal.
(b) @) By drawing a diagram, or otherwise, find the solutions of z° =1. 2
2
(ii)  Show that cos—E + cnsijz = —l. 2
5 5 2
2r
(iii) Hence find the exact value of cos?. 2
(c) 11 persons gather to play basketball by forming 2 teams of 5 to play each other.
The remaining person acts as a referee.
) In how many ways can the teams be formed? 2
(ii)  If two particular persons are not to be in the same team, how many 2
ways are there then to choose the teams?
End of Question 5
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Marks
Question 6 (15 marks) Use a SEPARATE writing booklet.

(@  The sequence {a, }is given by: 3
3
a,=2,a, =7 and (n+1)a,,, =a,, — (n~2)a, for n>1.
Prove by induction that for n =1, a, = n +'1
n!
(b)  The region bound by the curve y =8x* — x* and the x axis in the first quadrant
is rotated about the y axis to form a solid. When the region is rotated, the
horizontal line segment / at height y sweeps out an annulus,
A Y
1 (2,16)
s 7
(s,
f{f’;‘;f" ;fifé}
y 4+ fff::‘/‘/ i ”{.{//}
7777
,r:/{:‘%fi"ﬁ 7 }‘f’ i ‘,4 s f‘:‘
gf;ﬁg/%j
f’l ;f‘r)ﬁ f‘f fdgfﬁ%f‘
ff%%?:’f;/z{:%‘zﬁfjéé .x“fj;ﬁjfj;: 245 > X
(i)  Show that the area of the annulus at height y is given by 211:1/ 16—y. 3
(ii) Find the volume of the solid. 2
Question 6 continues on page 13
page 12
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Marks

Question 6 (continued)

(¢) () Differentiate xcos" ' x. 1

7
2
(i)  Let In=jxcos"x dx forn=0,1,2,--- 4
0
Show that for n>2
1 n—1
In = _""_"E' + In_z
n n
7
2,
(iii) Hence evaluate J.xcos"' x dx. 2
4]
End of Question 6
page 13
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Question 7 (15 marks) Use a SEPARATE writing booklet.

Marks

() @) If z=cos@ +isin#, show that z + —l- = 2cos& and 2
Z
|
' +— = 2cosné.
z
" 5 1 5 5
(ii)  Hence show that cos” 8 = 6 €0856 +— cos 36 + gcosg . 2
(i11) Hence find the general solution to the equation 3
16¢cos® @ = 15c0s38 + cos56.
Question 7 continues on page 15
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Marks

Question 7 (continued)

For parts (b) and (c) you may use the following identity:

If£ = —li,the:n£ = R = PR
o S 0 § Q=5
(b) (i) R 1
0 M S

OM  Area AROM
MS Area ARMS

Show that

(ii) A

In the diagram, Z, X and 7 lie on the sides of AABC AB, BC and CA
respectively such that AX, BY and CZ are concurrent.
D is the point of concurrency.

BX  AreaAABD ’
C  AreaAACD’

() Show that

BX CY AZ_l )
XC YA  ZB '

(#) Hence prove

Question 7 continues on page 16
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Marks
Question 7 (continued)

(©) a, x, ¥, z are real numbers such that

cosx+Cosy+cosz _ sinx+siny+sinz
cos (x+y+2z) sin (x+ y + z)

i) Use the identity given earlier to show that 1

cisx + cisy + cisz
cis(x+y+2z)

(ii)  Hence show that 2

a = cos(y+z) + cos(x+z)+ cos{x+y)

End of Question 7
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Marks
Question 8 (15 marks) Use a SEPARATE writing booklet.

(@
In the diagram, X and ¥ are arbitrary points on the ellipse and tangents to the
ellipse at X and ¥ meet at the point P. The points S, and S, are the foci of
the ellipse, and S, and S, " are the reflections of S, and §, across the
tangents, as shown. S §,; " and the tangent at X intersect at the point M.
You may assume, without proof, the following two properties of an ellipse:
L. The sum of the focal lengths from any point on an ellipse is constant.
2. The reflection property:
Tangents to an cllipse are equally inclined to the focal chords drawn
through the point of contact.
()  Prove AMXS, = AMXS, and hence show that S, XS, is 3
a straight line. [Note that similarly, S, ¥S, * is a straight line.]
(i) Provethat 8, S, = 8,5, 2
(iiiy Hence state why AS,” PS, = AS,PS,". 1
(iv)  Deduce that £S,PX = £S,PY. ‘ 2
Question 8 continues on page 18
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Question 8 (continued)

Marks

(b) (i) What value of x maximizes the expression log, x —x+17? 1
(ii)  Deduce that log, x < x—1 for x>0. 1
(iii) Consider the set of n positive numbers 2
Pi» Pys---s P, Suchthat p,+ p, +...+ p,
Use the result in part (ii) to show that
log, (np,) + log, (np,) + ... + log, (np,) < 0
(ivy Deduce that n"p,p,...p, <1 1
(v) LetA = x+x,+...+x, (%,%,...,x, = 0) andset 1
p =3 =% - Zn
1 A,Pz A’”‘,pn e
+
Prove that 2221 T % WX xy ... x, .
1]
(vi)  Show that for a b, c d>0,with abed =1 1
a’+b*+c*+d*+ab+ac+ad +bc+bd +cd 2 10.
End of Paper
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STANDARD INTEGRALS

Jx"dx -1 ™ mz-1 x20,if n<0
n+l
1
—dx =lnx, x>0
X
ax 1 ax
je dx =—e%, az0
a
1.
cos ax dx =—sinax, a#=0
a
" 1
sin ax dx =——cosax, a%0
J a
r y 1
sec” axdx =—tanax, a#0
J a

1
Jsecaxtan axdx =—secax, a=0
a

a>0, —a<x<a

&
1]
i
=
8 [ =

J\/x—z%gdx =1n(x+1/x2—a2), x>a>0

1
Jﬁdx =1n(x+1/x2+a2)

NOTE: Inx=log, x, x>0
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Question 3 (continued)

© (i) y

(iv) y

v

v
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| 2008 SCEGGS TRIAL HSC

Question, 1 (15 marks )

EXTENSION T

Cale IS

RQWSG GL\am r‘vlﬂ.. '”

Q:L Coln."" .

()G) a=3

-y

V/
2 v

(i) f Sx*+x + 8

dae

J (z+1)(x*+3)

b _wn= lnx va X —e {3 R Lkl *dx -
X dv i J x4 x*+3
duz= 3 vz X i
Z * ;
e — ot i e v —— S ——— . |
-~ 2 .3In(xr)) + In(x%8) - Ltom™ (X
T T = ] - - - — - _ _
fln] - [ 2 d= / A - _
2 - ] (4 |
) __) tan®se dx {Unfovtvnat dqﬂ::im.s:ilﬂ
| mistake.

2 ¥ J, — ———p .
B o = .! tanse (sectx -1) dsx | eg. tom®n 7 aectn )
= e* e ) B T T T T — — S

2 \4 ¢4 ¢ : -

= = | sex tanx — SInE 4 -
et J TCosSX ——
-2k, A
4_ 4 e s S
. ) o - 2 X Inleosoe) +C— —




Q1L cont
(e) L =x* o= L Whilst_Hhis is the easier Question 2 (% marks) [Comm /6 Reas /3
_ __0_3 Y-+ | method wne ona_sow tode . N
s | it Hais_viaw (o) () il =2 /.
I I WL M4 ‘ arga:"% /|
d Jh-x- Ti—x* : J= J |
*:f_—l_:x? - E‘P sur\"{_) - @) (-8i) = ( aus'*?a) Always _sicoplify_the -
/ -ko ; = Q cisg [—-IDTI‘/) arﬂumexﬂ"}o +Hha. mecnf{-ﬂ-
- , TT___O__ U = Q¥ CIS.@'F/.?’) Avaumewf" _
L s e e O T O = [T U o
= T _ (o.xil) = 3 -24, . /; 1 wovld_have._ beew
L N , o (o> Io”)+ Qolos = A-2%i /| ferribly meonm of me fo
SR et x = 23in® _I “This_shovtd have begn an at-l*z 3 O | have ?am o d{dm'ﬁc _
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e 2026 -=0__ N - _ o S I f your answe.c_ol.oe.sn‘-a‘-
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r = e S0 N ® -3 O - = ¥ 1_dowr NW‘CW\\jM—;@_—_-_
i:'3 Jig-> SR e S‘: [ S _
Ay - _ ':l-o;. -4l = -
e {_ U4sin*S 2c0s© 48 V - (a "—16)(a*+ O = _
_ ,,) 2 .cosO _ oz +U4 J tsmc.o.. ag_[_'{_L/ _
— 2 -3 *3 ‘
= sint®-d---— - - - - - - N
:s‘fqh } — . JF-24i = "l"'3i . -4+3. \/ i )
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_miEIé—.- 5M7—9T O e
Y (S




Q2 cont.

, ~.(_B) 1 (o) | MQ-W_Skipm%ﬁ ostion
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Question 3 (15 marks)

Comm_ /6

(&) 23+ 3x*-5x=-2:=0 hgrodsuﬁ‘o”

— e y=S e

: I
:& g%“@-}im wnqn rod"'.'s -:": -;; -a:' :

_[2Y, 3!9-\ 5[Z) _1 - O/

\y/ 7 V9l \y)

g+ 12y - 103"— 2u®

B %___5%, - 63_'!_\4 =0 /

(b)  x*+ g' s :gj_s_ e

() 2%+ 29.dy fx.dy , y)= O

olac\dx.

ORISR VU, S —

& pﬂ-ﬂ;gj 2o~

dx
g__—ih_+a) Ve

— L x+2 3_

()ﬁz P vlg-o

= -9x
U i
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Question 3 (continued)
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Question. 4 (1S marks)

s[5

QY cont.

(i) AB = 2¢ |

pr+

——
A

ese_was Some_posy

) v dgingﬁgaina,mghm,gm .A
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Question. 5 (IS marks)

Reas  [8
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fhe__syilabqs_c%i'aial;_
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L E@fWe0
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