NORTH SYDNEY GIRLS HIGH SCHOOL

2010

TRIAL HSC EXAMINATION

Mathematics Extension 2

General Instructions

e Working Time — 3 hours All questions are of equal value
e Write using black or blue pen o
e Board approved calculators may be At the end of the examination, place your
used solution booklets in order and put this
e A table of standard integrals is question paper on top. Submit one bundle.
provided at the back of this page The bundle will be separated before
e All necessary working should be mgrking commences so that anonymity
shown in every question will be maintained.
NAME. TEACHER:
NUMBER:
QUESTION MARK
1 /15
2 /15
3 /15
4 /15
3) /15
6 /15
7 /15
8 /15
TOTAL /120

Reading Time — 5 minutes

Total Marks — 120
Attempt Questions 1-8
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Total Marks — 120
Attempt Questions 1-8
All questions are of equal value

Begin each question in a NEW BOOKLET.

Question 1 (15 marks) Marks
cos’ X
@) Find J —dx. 2
1-sinx
(b) Use the method of partial fractions to findj 21 dx. 3
X“+ X
(©) (1) Use the table of standard integrals to find 1
dx
Jax2 -1
(i) Is the following statement true or false? Justify your answer. 1
bk s bodx
aV4AxE -1 o V4x% -1
(d) By using the substitution, t = tang , evaluate 3
j’é do
o 2+sin0
1 1 1
(e) (i) Show that j x"edx=nl,,—= where I =J x"e *dx . 3
0 € 0
! 16
(i)  Hence deduce that f xe¥dx=6-— . 2
0 e
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Question 2 (15 marks) Use a SEPARATE writing booklet.

@) Given the complex number z =-7+2i, find

Marks

(i) z 1
(i) arg Z giving your answer to one decimal place. 1
(iii)  argiz+argiz 2
(b) By using the modulus-argument form of a complex number, evaluate 2
9
(2-+3i)
(©) On the Argand diagram, sketch the region described by 3
<2 and 2—7T3argz <
3 6
(d) In the diagram below OXYZ is a parallelogram withOX = %OZ
The point X represents the complex number —%+§i
Im(z)
A
Y
z
X
60°
0 > Re(2)
If £XOZ =60°, what complex number does Z represent? 2
(e) Given that z =cosé@+isiné
(1) Show that z" +in: 2cosnd . 1
z
(i)  Hence, or otherwise, solve the equation 2z* —z®+3z°-z+2=0. 3
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Question 3 (15 marks) Use a SEPARATE writing booklet. Marks

@) The graph of y = f (x) is displayed below. The linesy =1,x=0and y=0
are asymptotes.
y

A

Using the separate page of graphs provided, sketch each of the graphs below.
In each case, clearly label any maxima or minima, intercepts and the equations

of any asymptotes.

O y=1(x) 2

i)y y*=f(x) 2

(i) y=e'™ 2

(iv)  y=sin _1[f (x)] 2
(b) (1) On the same set of axes, sketch the graphs of y=e*and y = Yx . 2

(i) On another set of axes sketch, using the graphs in (i), the graph of 3

y = Ixe*.
(iif)  Use the last sketch to determine the values of k for which the equation 2

Yx = kx—fz has exactly one solution.
e
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Question 4 (15 marks) Use a SEPARATE writing booklet. Marks

@) Consider the equation of the conic below

oS AR
29-4 4-1

(1) Find the values of A for which this conic defines an ellipse. 2

(i) If the equation represents an hyperbola, show that the focus of the 2

hyperbola is independent of 4.

(ili)  Sketch the conic defined by 4 =13. 3

(b) A sequence 4, 1,, iy ... 44, 1S SUCh that any three consecutive terms are related 3
by the equation g, ., =64,,, —5u,.,. Itisgiventhat 4 =2and u, =6.

Use mathematical induction to prove that x, =5""+1.

(c) The roots of the equation x* +2x-8=0are «, f and .
Find the polynomial equation whose roots are given by

(1) l-a,1-pand 1-y. 3
iy LB LEY gng 217 2
y o« B

[In part (ii) consider the relationship between the coefficients and the roots]
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Question 5 (15 marks) Use a SEPARATE writing booklet. Marks

@) Five lines are drawn in a plane. No two lines are parallel and no three lines are
concurrent.
(1) Show that there are 10 points of intersection giving a reason for your answer. 1

(i) If three of the points are chosen at random, find the probability that they all lie 2
on one of the given lines

(b) Consider the rectangular hyperbola with equation xy = ¢® with points A and B
which is shown below. The normal through A on the hyperbola meets the other

branch at B.

y

A

A(ca,gj
a
/ > X
B
(i) Show that the equation of the normal is given by 2
c
—a’x+—(1-a*
y=a‘x+—(1-a’)
(ii) |th%coommm%(}u%},ymwﬂmtb=—3; 3
a

(iii)  If this hyperbola is rotated clockwise through 45°, show that the 3

equation becomes x* — y* = 2¢?.

(c) If x and y are positive numbers such that x+ y =1, prove that

i Lilsg 2
X'y
(ii) ﬁ+¢z% 2
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Question 6 (15 marks) Use a SEPARATE writing booklet. Marks

@) A solid shape has an elliptical base on the xy-plane as shown below.
Sections of the solid taken perpendicular to the x-axis are equilateral triangles.
The major and minor axes of the ellipse are of lengths 6 metres and 2 metres respectively.

y

-3 3 X
-1
(i) Write down the equation of the ellipse. 1
(i) Show that the volume AV of a slice taken at x=d is given by 2
V3(9-d?)
V = ———=AX
9

(i) Find the volume of this solid. 3
(b) (1) Use graphs, or otherwise, to show that log, (1+ x) <x forx>0. 2
(i) Sketch the graphs of y = %and y =log, (1+ x) on the same set of 3

+X

axes and explain why % <log, (1+ x) for x> 0.
+X

(iii)  Using the inequalities in part (i) and (ii), show that 4
r 1 " log, (1+X)
Z_Zlog,2< | —2—"Ldx<log,~2
8 4 g JO 1+ x° 9
Ay In(x*+1) In(x+1
You may assume that xdx :tan X+ ( )— ( " )
(L+x)(1+x*) 2 4 2
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Question 7 (15 marks) Use a SEPARATE writing booklet. Marks

@) In the diagram, PCQ is a straight line joining P and Q, the centres of the circles.
AB and DC are common tangents.

A

(1) Copy the diagram into your answer booklet.

(i) Explain why PADC and CDBQ are cyclic quadrilaterals. 2
(iii) ~ Show that AADC is similar to ABQC . 2
(iv)  Show that PD is parallel to CB. 2
(b) (1 Sketch the region which is enclosed by the curve y =8x—x* and the 1

linesx=2and x = 4.

(i) This region is rotated about the y-axis to generate a solid. 3
Represent this situation on a number plane and use the method of
cylindrical shells to find the volume of the solid formed.

(c) (i)  Show that the function G(x) where G(x):%[f (x)+ f(=x)] iseven 2

and that the function H (x) where H (x):%[ f(x)-f (—x)] is odd.

(i) Deduce that the function f (x) can be written as the sum of an even 1
function and an odd function.

(i) If f(x)=2"+tanx, express f(x) as the sum of an even function and 2
an odd function.
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Question 8 (15 marks) Use a SEPARATE writing booklet. Marks
@) The sketch below shows the graph of y =log, x for x > 1.
N
(i) Explain why this curve is always concave downwards. 1
(i) Show that the area under y =log, x fromx =1to X=n is given by 1
ninn—n+1
(ili) By adding the areas of the trapezia fromx =1 to x=n, show that 3
ned
en 2
nl<—
e
(b) P(x) is a polynomial of degree at least 2, such that P'(a) =0. Show that 3
when P (x)is divided by (x—a)’ the remainder isP(a).
(c) Use mathematical induction to show that 3
Ix114+2x21+3x3+..+nxnl=(n+1)!-1 forn>1
(d) (1 Show that cosec26+cot26 =cotd. 2
(i) Hence find the value of cot% and cot% and show that 2
2 Az 87 167
C0Sec— + c0SeC— + cosec— +cosec——=0
15 15 15 15
End of paper
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Student Number:

Use this page for your answers to Question 3a)

Insert this page in your booklet for Question 3
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Insert this page in your booklet for Question 3

2010 Mathematics Extension 2 Trial HSC Examination

14



(p Falee s dxtico

e X LK o-X 74

S e . % @wfﬁ?hw

| are fihutsn, —| 2L |

A It Al

7/

= x - (80X 7+C ~@ 2 fanE
Q0L
-::.D / " -5 o=
A Y | T—/%w 0= !
L S

szﬂ_Wm

Wt L -Brg e
1(.:(-4—) > _x+/ J =+T - —
_ / o 12 _
= AL+ Br °r
M)C:—'/ 777777 = ‘;ﬁﬁ“l{
[ =B 2T
8=/ = (2
| /=4 = ( M

&uzlwﬁtwé /A%féﬁ<gf
___________ 3 LWXH - = ,5% r .d'_*":/ 2 (yf—:{ ) /
(D) Z: (dx’ . V3 ‘-jo

ST A
</ ..‘X'?— Ty -
= 4 A‘&Nxmﬁ%\,/&zﬁ—é Veg = %f -



Q2 @)=
(1) _7‘4’%" Z 77

7

1)1 e (///) &2@(@5{. c(}?/) 17%@%3}
- n~/ = O )
€ X ax A) 7~ 3¢ = 2 &@C’%
=/

n—{
S Led (a3
= gy —— é 7‘— -
(1) ” ) = 2T o0 37 ) e
=270-y 7
S _ o - L)
r,=3L-¢ Y
e / IA‘ A 42/
S D M-
7 N
1 > oC
1 P
© )

cé) O 7= 2x OX”@(—%)

= DX (ia 2P x QO(ZIT]
3 I

-

N e nOF (O D
[ (80 i B — T

B3+ 50
2

2030 26-Lap 72 ) O







!
i
|
M
|
m
[
I




IZM

(m)

? DC{X’X At - WWA
&r&\{:w YZ/M[OW /diw” J




o @’UM’@W /.
S Tt 2 a SO
ey X gL A
I, o =T /" =z : L JTE [,
- (\ / ) 2 )\ /, > ! S~ o
-7 ‘ T
e, gt / w? ny E /
B 243 >0 Aap P Es. = 5% T
- N\ . S
B 229 Ay -~ —
e _& L’t/ < = ?J(/ 273 5 [RVA e
£ ), Z /)7 ) i e
L,ch = 5 ,,7; I,-’ e

S 7 /—’V‘
= (A

S
nL

J?v/ d‘—/l z & L l[’\//
""""""""" ) ﬁ@»-(gg t&fﬂ 27—/\’4(;»4)%?@*’ A el
L Tk 25 1A G Qo TF Dy NN —
7 -
_ | ae 25 ae= (3325 7o oy, b U —SUL D)
....... =5 THIS AL Fre Rt R T
S — L) C ) WAL TA K wt /c J/éj & 0, = é:/& i —
""""" ﬁf/r?nfffg i A C{HP &t
- R At/ o
hrz =D —

FIARK NG

B (///; >§ = /3 / 7
. U -y

i o QVZ;W oo = 1y EEE -
I 3 o _
PR o Frot S




‘ 4_@ o L
M)L/x,u

~

%

67%, —*@{ e e e

oxo= =X

c‘§+ Rx-8 20

@gu(/@ ga@ o

_)/j(x gz)(%ﬁj &0

. L -,

”df}

' Bt MOH‘J‘
"é Shedsgd

Lv} 4 ,g

e

*m;-% im0

W“””%’+i¥ sh-5 = =0
o P30 45 45 = -0

Ty TS U PR




C;:@__ z A TF %{ /—-d,%) ) :'QIHI 7 7>
i, & - ,- Lo HagFvelec sf 7
L 2 ’ Z ) z : '
LA (R XD a4
J ol -
. A s
e et det p e iy = g

_;4_ Y-~ o £ =N < QM/%;:_[EKL__, .f%;O

i Ch 2 . Xy 2 Ay

, L&
3 2 - & Jmels X

S




- 5}\/ Fj@?vfﬂ) o
. «QF f(fi L

3.

~olf£71~ Sst
e

9%/»4/ ﬂo 00447% @;/ g 2% 3@ @@@WQ_J
W et g y= log () T TD)



Y Pt ]
— S JLW[H—@ LxZ xSy T e
I R H—L B
P eler) oz
o (Hx)( ) T e
____________ ~ ide « f /iw//ﬂ%jcﬁ/ [ £ 250 -
, I +1) g /X s
| N (2 2 _
I Mo 7 Z,L ,7 LZ«L(:M%/ ;
- - 'M R ot -
- f @,5)(,.@ f < 367y 2mers T
et - [ a1 wwf
m{gfu’ﬂ/a Lo :
B V’Aﬁi v’ff”'-(deﬁ@vig 4 [71
~~~~~~~~~~~~~ o =L é ﬁm/% L ';%m’
I - § > b 2. |
R T . 7
- /M /(S;* éz_g"/r<of ,A[/—A?Q@< *“—«»@2 z[@
— e S B




R L o s T A
o 280 <O Ay gud S
A= OC sl 7“&»@%7‘6@4/9%? -
T A\ ,qp(/ % w@czﬁfm - T '*‘*
"""""""""""""" ,4/)/?6 = 40CA. z(‘if?”,ﬁ) e
R 5,@);(@ pazrys
B LA FJOC// A»CCD‘ sy ] S
— ‘(/) Froecs) el
. L HPC = (/S/O 6) ( amp @
o , M/DOC*‘ / & PO Lty L APC
o SR B —/——- : pﬁ// 65 | s B
T -7 7/~:=} i 42/«4{/5:.7 6 175/1*
£ p@ w/ 7’%7«7" A8 v prp PP RN -
2 pc /,:7 4[”«* c?é f /Qgézw G QL RO &/%J . iy
: o e F )
\ - &) @ Wy AT I
< BOC =7¢ Z . : z; o QPEOSITE BAELLS /;7"’
_ ') = 4 vy - o < T05 ,{z"fffﬁhﬁ#
A R T L o P o 3 T v




ayvi 7{,@? (zba 4) ) .
R - 77/( ) hDH — M/ th A 4/14; a e
\ =y sy doc o
o [ 2 (P e S

__________________ -l ‘
=21 @x‘* - )b o

- o [e -2 )
A___ﬂ_h__..: | o =57 [(51.2, £2) (é_[é_, y i]

:977[2_4_@]




7 p T —

G2 e 4 [0 46 x)j e

- ‘ 6[ DC) N O
_____________ :ZK% %)= 5 feo-Fen)]
— — A b / 630) Z *L 75( 39 -T(Jfﬂ

i reS i)
: . Y ( )C)

— (y |
( Ao )= &L[f(x)hfm)] 4 [f5) [/”Jj
- #(x)
e T HE) . I ,

)= 2 T/’dm>C

Cg() [[ /%CLwL*'A 7
“&

/77/3) DZ +ﬂ

LDZ ~ /‘@.17”‘ oZ x)/)

E,ZZ o /“Z“/ :-(] // /fx "~‘P'f>c 4:

7[(3.:) 6{’:{)-74- /,/(jg

= 2 ap
= a[2% x °vy

g
fZ "‘“"’"L’“jg &Z%JJS;J/

.aZ T,Z"“""—,L ?f&m/fj




(__;/Mn 0) (W D

%*%'7‘- .

e : An(fn-z)/ o
| mjwml ,,1+/ ~ 024M,WL zw(n ,)/
= A L

</h’+.a<)/4w./‘r’u —orv oS> ’/‘/,Vw L
/ﬁy(,/;/u* /VL-/-/>/Z1/L"/"‘J'

e —z’%@ 1~n+/ > 6

o, H L /Vb'
/}/;@ @>

N 1 -2 /

_____ - }9*___ [Lw/.,a /w/nfz(% 2r bt R {T /)J

e pliva - L T



o ‘ 84 z
Dhdwor, (35/4)
99 ' vy Cotd

Plx)= o Ol + e
r /[7‘) = 2(c-)P)+ (x-2) Q) F C
/O{ﬂ) =C /Dwﬁ/)'(C)éa =7 =0

o o P(x) = (-2) D) + &

o o Sl CH O

B vty I T —




/fr,,.e-’f e axal+3030
5) ,,

,/) J_!/,é/ua&w\ + 37 +-’/”/“
(r‘w/w’,‘/ aff/l—/";/f“ ”3

A

- -
o = 1 X T ozt |

ot Tttt )44‘ we [ A yso—




	NSGHS_2010_Yr_12_X2_THSC.pdf
	NSGHS_2010_Yr_12_X2_THSC_S.pdf

