
SYDNEY TECHNICAL HIGH SCHOOL 

* 
MATHEMATICS EXTENSION 2 

General Instructions: 

HSC ASSESSMENT TASK 

JUNE 2010 

• Working time allowed - 70 minutes 

• Write using black or blue pen 

• Approved calculators may be used 

• A table of standard integrals is provided 

• All necessary working should be shown 

• Start each question on a new page 

• Attempt all questions. 

NAME: __________ ~---

TEACHER: __________ ~------------
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Question I (15 marks) Marks 

a) Findf-
1
-dx 

ex+e-x 

b) Evaluate JJ ~ 

c) sin-lx dx 
Find f J1+x 

d) i) Find real numbers a and b such that 

5-3x _ a + bx+c 
(x+l)(x2 +1)- x+l x 2 +1 

ii) S-3x dx 
Hence find I (x+l)(xz+l) 

e) Find I cosec x dx 

Question 2 (14 marks) 

a) 

b) 

The points P(2t,.:) and Q(2s, _:) lie on the hyperbola xy = 4. 
t s 

(t * O,s * O,t
2 * s 2

). 

i) Prove that the equation of the tangent to the hyperbola at the point P is 

X+ t 2 y = 4t 

ii) Prove that the tangents at P and Q intersect at 

M 4st 4 
(s+t 's+t) 

iii) Suppose that s = -t
1

. Prove that the locus ofM is a straight line and state any 

restrictions that may apply. 

Sketch without using calculus showing all important features: 

y = sin-1 (sinx) D: -rr ~ x ~ rr 
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c) The equation x 3 + x 2 
- Zx + 1 = 0 has roots a, fJ, y. 

Show that a, {J, y are not integers. i) 

ii) Find the monic equation with roots a + 1, f1 + 1 ,y + 1 

iii) Hence using both polynomials above or otherwise find the 

value of (a+ {J)(a + y)(fl + y) 

Question 3 (15 marks) 

a) Consider the polynomial P(x) = x 4 + Zx3 + x 2 
- 1 

I . . h . -l+iv'3 F" d h h 3 t IS g1ven t at one zero IS -
2
-. m t e ot er zeros. 

b) The curve y = f(x) = log.x is shown below. 
X 

y NOT TO SCALE 

0 ' X 

Given the maximum turning point is (e, _1:), sketch the following curves showing 
e 

essential features, using at least _1: page for each. 
3 

i) 

ii) 

iii) 

c) 

y = f(x + 1) 

Y = f(lx/) 
1 

Y = f(x) 

i) 

ii) 

iii) 

Given cos3B = 4cos 3e- 3cose, deduce Bx3 - 6x- 1 = 0 has 

solutions x = case where cos38 = _1: 
2 

Find the roots of 8x3 - 6x- 1 = 0 in the form case. 

Hence evaluate cos'!. cos~ cos~ 
9 9 9 
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STANDARD INTEGRALS 

J xndx 

J~dx 

J eax dx 

J cosaxdx 

Jsinaxdx 

J sec2 axdx 

J sec ax tanaxdx 

f
. 1 
--dx 
a2 +x2 

J 1 dx 
~a2 -x2 

J 1 dx 
~x2 -a2 

J 1 dx 
~x2 +a2 

=-
1
-xn+! n;t-1· x;tO ifn<O 

n+I ' ' ' 

=lnx, x>O 

1 ax =-e , 
a 

a ;tO 

1 . 0 = asmax, a ;t 

=-a cos ax, a ;t 0 

1 
=a tan ax, a ;t 0 

1 
=-sec ax, 

a 

= .!.tan- 1 ~ 
a a' 

a ;tO 

a ;tO 

=sin- 1 ~, a>O, -a<x<a 
a 

= In( x + ~ x2 
- a 2 

), x > a > 0 

= 1n( x + ~ x2 
+ ~2 ) . 

NOTE: lnx=logex, x>O 



'J:I!~C:li~I:'.'S_[\f:IBlllle! ··-----··----f.t\J~~Il:t.'.~--~~lllllen~•: ---------­

~)~) hs=~:Jh_.'J(_h 0 uoo hh=•;;;;;h· • qh -····hi"""hh ••••·"-'""" h' hn'--••••h 
.. .(Jt± t)(X1tJ) 
··---~~J::c 
··················· ··················· 

.. =.3 .. .:&. .. t."S: ..... 
a +b =-0 b --rc~-3 a .-rc..==-b 

; :; ;b .··- ~--·· hb: _;~_;_;.]_: .... : ·h·h·· ... ········ 
········· ~bt~~--~ ....... . 

2c=-'2 

.........•• b ~~0~· -~~q~I~~~··········· · ······ 

Teacher's N:11me: Student's Nmnen~·: ·························· ················----··---······················································-· k 
n•hUh .. S2oLuiJohLtX ... hh20 LO Ex±- 2 IQr .. 2h.hh···h·hhn.h 
~ lk~±Loh.~ u• hh J .... hhn h••mh•m•• • •uhu h hmh•hh mhhh• .•uh hmh•hO•h•m•• •hhhhuh ......... .. 
.... ·,·······r········· ··············· .... .............. ··································r£···············J··;_·················································-· 

?J.ce":~.l'..~ •• ~ .•.• ~'': ~ b)J;;:i±~,t~~~!~~- .... ······· 

I 
..... ·············· ~-JC .... . h··· .. ·····r· ~--·········· ··············-

~;_f>tt•···· f~ ]L~~+~;~::cl 
L~-t= ~v~~Gi~J~ . I~J:t:E;ii: : : rch! ····;c···· . ...... J J-l:F- . . 
~ -i:~~l ceci:;~Q_: ·- ~ tr~;~c=}.:;·~ ~::QJ 

................................. ··-···············-~- _·_·_r;_~:~c.:1·_-_-_;.:::L·_"J"::·:·:·:·:r;·~:-:1:·:.::::::······ 

~)J S' ":' ;r: .. d_ 
..... \f.l±JC h. • X... 

.. ·)~~Glcc~~,i:(fQ~~'~c~t~~Ji ~·T·j~~;~:~~; 
........................ ························--···-········ ··-· 

mu nh••••• .::·· n•nn~ :t9j~ i .·.Q).u .. :: 

T::::~~~:~~~[~~~~~· ,;~<~ ~~~~: 
, ........... ~ .... i"_ft.+.~.-- -.. ·.·-~:,~.~~-~.;~·-·· :::.::·.::::·.t:::·.::.~.:~;~_::::::::::::.J~-····· ·································· I=- -4- ::::; L[ 

.. hh -~------~ ~--·· ~--l-~-~-1 .. X .· ±:·_·_·_-_£1.l .. =.:h ....... h:.±h~---.hhh.hh· QJ ..... h_h·h········h···--···h· .. 



Teacher's Name: Student's Nmnen~·: --~ ·------· 

:s;~. ___ ___ M .,-_ -:-~~:·=~~~ _____________ :·.:H:··:·:~-,_;_;)_-.-:rl ... -·----~-±--.=--=-1-- -·········-------··-- ---···----------

,.........; ,;f] ~:::: -~~-~~·· "'H""('" H .. H .. 
...................... 

,,.,,) 

.::::::··-_::::··::::·:::::::::··_-_-_::·_:_· _- __ :::.-.:-.:.::::· __ :.::·_: .::·:·:::_··-·: ___ :-_: __ ::::::::::: .. -: .. :.·:·· :·_::::::··~:::·:·_-__ :·.-~:t:=n:.·::: .. YJ ____ :_I.:~ 
s/Q Q . ...... ···················· ······················· ... ··············· ... ··············· ... '-~~o;Dtc ~;~~ 

........................................ 11 ....•....... 

~ ~~~~~·~·;~ ~~-~~i~~~5;~=;~~£_t'~~~J : 
~ ~, ~(:~ _ i..t· ~ L _ : : :t~S.:.:: · ·:.::g_~z:~ ::: l.f..r:£;:::.::: fJ_.:;~~l:: .:;:i·: : 27r :::· 

1.............. ... 

, .. ·~~7 ·~';_, .... .... ......... - ......... ················ 

c) t X sc:fr-¥~) ~ Q ~~~- :~~~: ;L~}~~-~;S 
0tD •. ~.'t';{'c'-ci;L~6 ··············L if_ ~~ -~~1~~~ ... f:~~ .•• c~ ~~t+;C·:~-cl;:g.-~'.±~'· ...... . 

····················-··· ························-·······························-····-····························································-············ 

<0 2fJ.~cD.,••·· ±-x.-G: =Dw,L~~ii:x"~i)J ;..II:: Q~~t·:~· ·········· 
x. ~- ~=3 ... Xc.~ .. -.::t .... J Xc ..... =: .. l ....... ± .... Xc~.~2.x .. ±.l .... -.:~" 2 .. Xc. ± .. l .. :.:.J .... ::.O .. . 

Teacher's Nm1111e: Student's Nmnen~·: _ ... 

..... _::.:--x_~1-.=_·5}Z~;:-~~~~3. ... ~-d- ___ -----·-- ~~~------· ·--~-~~-~--- ------~--v~r±toYt ..• 

c<i0 r:-S::'f ;y'J'i:·/=J r:~~~~~~5= ..... .. = = . ... . 
- • .J..± 'll. :::::: -1-v ------------------------------------------------r---------------- .. ·----------------------'t__________ -.- ------- -- ------------------------- __________ .. ____________________________ _ 

oL+"((-=- -( _D 
..... ·········-·············•"'''"'·····················································.f). ...... ............................ --- ............. ······························ ····•··· 

---·····--·-·---~- .. -+ Y. =--=L .. =:.J.. .......... . 
.......... [ .. ~·---·---·--- \ ~?J .. · \~ ~T ~TI ·-_=· ~s~··= ¥;~ 

•.............. + ~)(.,~ r)c ~ xxJ:::. =-cd .,_ L -~~c~·.;uc u 

······· ····~~~ .. ~.-tt.• ~~i?:i'~~f-~;}!;~"=~~1~tuc} 
--~·· '••.ou= .. J .. x······~~···m;: 3~m .. :.:mmmmm"""'" .. ,u, , .. , .. .om 

'Q"~~;i ,·~--~ "j' ... 

. . =b~ ~~;~~~t:<: ~ ··································-················· Tc;- ... 
-I +t'fi u L 's -l-iv3 .. . .. . · ....... · ···· tl~o"'f"'br .... (ODT 1- ........................ . .. . 

2 r • L 

' ¥~~~"ty1[~J[;1~~+~~~e~~~,'~i3 ~c 
.......... X..~ .... + ... :£ ...... ± ... ! ....... =--0 . 
' 12 ' J. . . 

-~••;c•-~• 'l;•i~~}·:r::~.~-•~L:-_---.~-•--•ci·_~•••-t-~c:•±••I:)Gi~4-•ac•••••-·•:D••••:::··· ----

. ........ o+.~--------. ;;;_;--q;__ uu .. qc~ . =·i.=£.-Jt~t;l;;; u: _uu~{U~un= 
2.. - 2_ 

............... , ......... ..................... F''""' .. '• ........... • 



Teacher's N:111~],e:_ ··---------- ~lt\li:IIJIJ.t.'.~-~~-:~~~~llt'N."_: _ ·----------

·~···· Ci) .••.•..•..•..••••• •·•••• ··••• .• ·••·•·•·• y,: ('~=CI) ................................ ··············· .. .. . ... . 
...................... ····- .......... ! ... . 

-t 

_(,~t} t 
I : ::E~T t·············--~~~---

~~t-fr-==== ~x:· 

················· .............................................. . 

cl,'i> ·········/···· 

Tll3.:1:~lll!:'~N.:nnJ]ie: ... ____________ Stu._deJI.t.'s_~~:.unem.•:___ ------· 

S)ti) I±. Cos3B ~4C:Q~~0 - ... 1cos-G 
1.. ... .. . .. .... .. .2 CQX) ~ ::: ~.<:.oi?G . ~ 6 CQI.B. .. . ....... 

J cos 30 -l :::. o c..os-> l9 - 6: CQJ G - I 
··-·····-··--~-~-- ·· ___ ·:·::::~::; ·:: .. ····::.:::~.:~:;::;e;::.;:::;::r:::::~:::a.:· ·:: .. ::.:.:·~:-~·-······-·· _::.~·.::·~:.::c::~::;:B..~:::~ _$(J(_qj_IO v, 

.... ~or ... _()! _____ .... (1[~ . ±.~ ....... f<t.~ . o.r ~L 
l . ................ - 2c()s-:J.$ :=.L :=:::0... .................. . ... . 
1 ............. .. .. ..... ~cqrJG: -~ .. r . .. .. .............. ....... . ....... . 

........................... Cos]~ . :=. .. ± . .............. .. . 
" J (9 .J.. 

Ct)) ....... s~y::: iF:=: .. s=} ··-z:rc:··J:bc ·tqr: t'7TT .. 

:' .•••.•• 0 ;],f;~··!f:••··~ ··~····~······· : .: 
· · 2:J:¥'·~~s#~c~;~~ ~,;r~cosfl{ 

r- 7 ..... ~ .. ~ .. , K~~+i ..... ~r~... c;i! co;~ c~i.+.· 
[!'r'i) ... co~ 2 [ ~ ~-c~i:~ : ... c;~;·~-~= .. c~i .. ~ ........... . 

.. , ... C o;Jf to£'!.f c;; 'lf•• .. 1· s . Jk,. pc;{~~=f 
of- +k,_ (oats 1' "l +~(S 9 va.i(ol1_ Cl.lt~ r'S 

:::::::::::::::::::::t.:~~·~-~·:·t ~~{:·:·:·:.:::::.::::::1.:·1· .. :::·:·:::::::··~~-··:::::::::::· ..... :::·:··::.::::::::·::::::::::::::::::::··::::::.:::::.::.::::::::::::················ 
(,) 

-~····· 
~ 


