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FORT STREET HIGH SCHOOL

2010

HIGHER SCHOOL CERTIFICATE COURSE
ASSESSMENT TASK 2

Mathematics Extension 1

TIME ALLLOWED: 12 HOURS

Outcomes Assessed Questions Marks
Manipulates algebraic expressions to solve problems involving inverse functions 5,6

Synthesises mathematical solutions to harder problems and communicates them in 1,2,3,4

appropriate form

Question | 1 2 3 4 5 6 Total | %

Marks /9 /11 18 /112 /10 /10 160

Directions to candidates:

e Attempt all questions

e The marks allocated for each question are indicated

o All necessary working should be shown in every question. Marks may be deducted for careless or badly
arranged work.

e Board - approved calculators may be used

e Each new question is to be started in a new booklet



STANDARD INTEGRALS

1
Jx”dx =——x" n#-1; x#0,ifn<0
n+l
1
—dx =lnx, x>0
X
([ ax 1 ax
e dx =—e", a#0
[ 1
cosaxdx =Esinax, a#0
. 1
Jsmaxdx =——cosax, az0
5 1
sec“ax dx =Etanax, a#0

f 21 > dx =ltan”]£, az0

a +x a a

J 1 -1X

dx =sin" ' —, a>0, —a<x<a

Ja? — 52 a

J‘ﬁdx =ln(x+w'x2—_a_2), x>a>0
x“—-a

J*—{z—]?dx =ln(x+x’x2+a2)
NVXx©ta

NOTE : Inx=log,x, x>0



Question 1 (9 marks) Use a SEPARATE writing booklet

2
a) Prove the identity ! tanZA
an“A

=cos2A. [2]

b) The point P(—3,8)divides the interval AB externally in the ratio k :1.1f Ais the point
(6,—4) and B is the point (0,4), find the value of k.

[2]

c) Solve for x: E+3

>3.
X

[3]

d) When the polynomial function f (x)is divided by x* —16, the remainder is 3x—1.

[2]
What is the remainder when f(x) is divided by x—47?

Question 2 (11 marks) Use a SEPARATE writing booklet

a) Find the exact value of sin105°.

[2]

b) Find all values of @for whichtan @ =3cot#. (give your answer in radians). [2]

c) Show thatcos(A+B)+cos(A—B)=2cos AcosB. Hence or otherwise, evaluate

O o | N

2c0s3xcos2x dx.

[3]

d) Express sinx and cosx in terms of t = tan land hence find the solution of
5cosx—2sinx=2 where 0<x<2r.

[4]



Question 3 (8 marks) Use a SEPARATE writing booklet

a) Evaluate lim 9+sin26
6—0 360 [3]
b)
T
NOT TO SCALE
L J
o D
o
Z
b C R

Points A, B, C and D lie on a circle centre O. The line TA is a tangent to the circle at

A, and BC is produced to R. The interval OA bisects £ BAD, and BC = CD. The size

of zDBCisa.

Copy or trace the diagram into your writing booklet.

) Explain why 2 DCR =2a. . [1]

i) Show that 2 OAD =« . [2]

i) Prove that £ ABC is a right angle. [2]



Question 4 (12 marks) Use a SEPARATE writing booklet

a) For P(x)=x>-6x*+ax—4 and a > 0given that all the roots of P(x)=0are real and
positive, and that one of the roots is the product of the other two, show a=10.

b)

Let P(2a,a”)be a point on the parabola

y:T'

and let S be the point (0, 1). The tangent to the parabola at P makes an angle of g with
the x axis. The angle between SP and the tangent is €. Assume thata > 0, as indicated.

i) Show that tan g =a.

i) Show that the gradient of SP is %(a—lj.
a

iii) Show that tan @ :i .
a
iv) Hence find the value of 6+ 5.

v) Find the coordinates of P if 6= p.

[4]

[1]
[1]

[2]
[2]

[2]



Question 5 (10 marks) Use a SEPARATE writing booklet

a) Sketch y= 4sin’1(3x) clearly showing the domain and range and any intercepts. [2]

b) Consider the function f (x)=x(x-2)".
(i)  Sketch the function f(x) given that stationary points exist at x =§ and x=2. [2]

(i)  Now consider f (x) = x(x—2)?, where x<a (a is a constant). Find the value of
a for which f™(x) can exist. Give a reason for your answer. [2]

(iii) State the domain of f ™ (x). [1]

c) Find the exact values of x and y which satisfy the simultaneous equations

] . 5
sintx -costy == and sinly + costx = % 3
y o y B [3]



Question 6 (10 marks) Use a SEPARATE writing booklet

(@) Find the primitive function of
4-x?

(b) Differentiate cos‘1(3— 2x), giving your answer in the simplest factored form.

1
V3

(c) Evaluate J' 1 d;( giving your answer in exact form.
+
0

2

(d) The region in the first quadrant bounded by the curve y =3tan™ x and the

y-axis between y = 0 and y = = is rotated through one complete revolution about
the y-axis. Find the volume of the solid of revolution in exact form.

[1]

[3]

[2]

[4]



SALUTTONS & XT.

I ASSESSMENT TASK 2 RAO O

Name: Queation |

/4

Teacher:

Fors Sereat High Schoot

| — dar®A

<)

Pagé A of

Ceo rrmmenrmts

L+ Yo A

2 N
{ -I—o/' w(‘f‘h"nf’?

i

CosA — sin® A

3 .
cosA +sint A

'expfegsmn i s
O-F- cg:;-SAJ st

cos2A

ccszA {

v

= cos®A - Si0tA

-F\::»." Zr\t)cwr‘r? +his
/ is eq,ucr( o
- A A

/

cos’A rsin” A

=] R

cos A —sin*A

= cos2A

= ceosPA ~<sintA % ced® A

cos A

/

= conr*A- sin*A

= Cos 2A .




N R
S

=M Name: Ruesfrom /

ctlof |

Teacher:

Fort Street High School

Page __g;:.,?__ of

B P(=3 8) AL6 ~H 8 (o <)

ke —| (exiermal division)
P4

/ }é r _Subsido 4—:‘.'19

corcec+i )

= Kx +Ax
>N ¥

[ ;ﬁ)r valve for K |

K+ A
—3 = k(o) -1(6)
v
K -1
-2 +3 = —06
-_’3k= —9
k=23 v
C‘> 'f—- A > > / 74),/' each. coase L
l = Solohocmn (o?.mM)
i1 g o
node x.#F=0 / f%f' @vw Soluoo
= +3 23 or. S a4z < -3
Z > = —
_:i. > O = < (o
Sx > S < -Gt

/
o\




o

ERE
Name:  Question { coflaf | Teacher:
Foxt Street High Schoo! Pageiof
oR | 5
— ‘ — + 3 > 3
axX
nole . = +#+O
WE+3>3 or %ﬂ—Bé—B
S =0 _5_ —_GC
> =~ =
goﬁ x = O / ‘J;p- o =5 5
S >—6x
-2 ==
[
e, — Lo v
(2
Lo OVerall solhon g

8>S et
[ )

) -!’—CI)’: Cac?’—-lcs>@(j:c) +G’>x_—-(> v G—| I rmacrk for
expressing £0oc)
L£0H) = (A2 -lyQ () + (a=1) in d=rme _of
| @iv isor )6 vofient)
= O il 4+ e rmadnoler
=] i ot fo
. S/ remocincder |
U remaoadnder s '




2§

SR '
=B Name:  Queastian ,/(1 Teacher:
Fort Street High School Pageiof
o) sini10s® = o in (en™4=D)
é"\
= Sin e cestS 4 ceneta S ) | mork fo/‘
e x :
(BB /5 ~) ok o
=\_2 ‘\13/ - & \E.S/ [ _mark for" exact
valoe
= Jz 4+ ,
o NEY /
: o
= Je+la /
—— &
A
b) AFene = Rt I mork -ﬁcr"
Gb'-f‘()t_«’mt‘fa Fon®=%]z
‘tone = 3 _ o
I marik for boThe
e = J35 oS = -Jx v 3@‘\ero/‘ golotons
S -4+ L erS=nmtIn /S

>

c) cos(A+e) + con(@—B)

i mark ;ﬁcr

7

= Rcoo A cosB

= o R cos —SinA Zc/ng + cosProerae B S‘ir\/ﬁfs‘a )

| S

"
oo j RAeoceBm cos e o

[ omnaurie ﬁJ r

° 9.
= o (cos S + c_@s;«:\ ohi

/

Prrmifive Lonetien
[ _mark %f" vied e

e

§im Sac 3 &,(mx]

= v/
_l_. ST . S A .

- AN i - 3.

= s T3 Yz =g v




T

|

Fort Street High School

Name:

Teacher: |

Page S of
) sinax = XL I mmark ;&Df qfo.fegng
- R \
[+t> S/NX & oS [ fRrmsS
ofr &
¥ 7
cos x = I—t%
[ ++ %
ScoOsSx - XASinx =2

5/1—+t*\ =2/ 2t \=.2

Li+1lj

i+t )
E?i"\ S-St - 44 = 2 42t S /I ma-k fg:r attempti~o
Ly
C Py < e
[Ttk kt =320 m,«:ai;"ief«ff‘z% _
Simyole guoctrovhe form
(76 =3+t +1)= O .2
- =2 ]
.t == or +t = - )
x = 3 2¢. P
tan3 =5 |, tens =7/ )] mork herce
Since O <=x 2w O&%s—_'
X T O 'youyg 5 20
P =7
0(0 X = D.'go?& S “.

| et for beth

Py o

correct Sof vhons -,Qw—




NERLE

":‘él Na-[ne: Q (&4 QS“FI\O m 3 ’6 TeaCher:
Fory Streees High School Page_é_of
@) lim & + Sinae
& o 30 | ok for dedlocimg
li A £ Qeinecose how Yo wse -ﬁ_)flO(Clmerw“GJ
= 0 >0 = = Ta v Lim~, e F\-eip eva |vate
L 2 -
- 5 -+ =Y x | x | - ~
= / v ?Zma.rl@ 1%/ e £l i
. ~/ ’ J -
O
/im B + [UNAS
o S0 2
=20 3 26 = el
A =

= = + /> ) v

= / v~
b) 1) I _merle For

, $oofj;=.~3 ext. 4 @P ADC@)
NOTTO SCALE

fie) | mecrk ‘Fof‘

f‘e.alc"sirg LBADTLDCR
+
| mecurk ;ﬁ;r raaSon
--(?or +inig

Ca O

) marks shousn

eNr -

/ BBC = oc C base «s of isasceles ADCA ] 2

Ny

T L S AP v
ch é:DCR =R A ngﬁ-enforl < @%1 a DCB) j




f=i]

NEREA L7

: 5 Name: . : Teacher:
Fom St High Schoaol Page _’Z_ Of
b)n) £8AD = LDCR = L W

/‘QJ:JLQ/(Of‘é %A C’:fdl(: q/ucxoﬁ H‘BCD\/

%uals /'kLQ/‘IO/“ gpp@s:%e 4)

o fomaD =ox  ( given 0f bisects 28ADY

71’1’) LTAD = 90— N

[ rodios _I_ +o~.hfjen+ o-w‘-[p‘j‘— O#C_Dh‘\f‘czcﬂ“_)?(./

- l'ma,fk.

~

(£ in aldrrnale S€9mert) [ m oy

.

N

ol L ABC = Otow——m' + e = S o©




ey 3 _—

X! Name: o odion Y 1R, Teacher:
For Street High Schexsl Page 8 Of

3 2

a) Plx)=xX —bx +axX —% a0

- > 7

reod
roofs; o< ,BJ\ “,B 2 posiive !
7T , =

=+ B +o<IB: e

kB PR = B+ pAx)= A @)

{mark.

®

Cofpy = #

svb i~do @ , <

(3
9 ¢

L | mark for xp =3

oc/B:oZ

o’ o xX+B=H sob inde (D) <

. 1 ok 7@.‘)/‘ KT-/B =Y

{ mourk ﬁ:r Pinclira 'a i»
' v

[+ 4=
L 7

)
S

4’( 6L = [O .
,scz’
5) +) Y ="z [ mark for seiyirg
- L ¥ u
(. = B ’f"w'ge.w-ﬁ- o P has
g = Q2 ot = o= Cx Q. Ii NG
c/ 7 | | o ~J
m =1fCcun .
N o ) = Fon S
.= 7‘-ou~\,/3 .
T
f.) m = ar— | [ meark — USS
2 / 3
- A ((a” — L L& recsvoungi
KX (o‘-— i +fo oot I3
I _ "L> CLN S IR 8}\/64'7 .
=3 (OL pey




S

NG v [y

Name: W Y eAd-'of )

(2

Teacher:

Page _(_37__ of

'///;) fon &= m_—=m_ | meark 'F"" subshtuok =
‘. ‘ i nfo vl o
'( [+m.'ml i 1 maoerk .Iaéo',
A AN wo rks—~q thot [ eadds
B X = QLCL o & to recorenl o nswes
i + Qa»vﬁ[d’@
—d L
Y
[+ 0 L
2 X2
- , Stm ,
= ‘L_‘_a‘z
ol 2
dorn® = , @?'.4_{ = I-i"cx.lr
| ==
I v3
= | &Ou
1
Foane= & v4
. Oe_-“
B T /C/oa B
iv) +c>-r\éﬁ"- X - o / o i
I ! .
o 4 co+CQo°~—;g/\:a = a  F— | mark
o's C‘To@""—’ﬁ%: [ S < | marie,
o’ & +B =9°
v) L’,Q & = B
@-4—/8-——% =90° e()o/B-:/f—gc\/é, ) ek
+town 45°= oo v =/
ofe Pis C2,1) V' & lmark




2 E1 Name:_ Quesfion S Teacher:
Fo Strret High Sehool Pagelc_)of
@) 1o i mask '74:,’ 3{0'{3!1
/ I mark P@r‘ both
. . S X domoin 2 /ouﬂae .
— (@] ./‘.
7 2 "/
‘ ==
Dk ex=g
= v
RH —aMmsy =R
v
k) 1) i marcrk 7%( Shape
I mark j%r‘ <s/ﬂow}x3
" +urn ""ﬁ pts. are
i) a=2%2 . T 2 i k for o
i) =3 ; J-7Q L= ma - :
| /| meark for reason
i(x\ is a 2] "ﬁ"”ﬁ oo it+s
inverse coill exist v
[ e — ‘g_ — i
m, =3 V=33
e 2
L De: =% R, 4= 3y
~‘ 1@ = e [,
A T I’;»Sz% \/ﬁL" I maork .




Name: Qe dadion S cf A . Teacher:

For S Hich Shoo Page 1| of
T
." “‘" F-( T
r;) <Sin. X — COoS y = ik @)
o SN
N —f —_—
Sin. 4y + s = Tx &)
S s
. ‘__’ _" \—’
Sin o +cog x —Ced Y S Y. O+
—_—
11 - <=1 i j
. -1
soly = cop Y
J ~/
{4 . g, ﬁor e !
whomn &: G sob in() ] T merk = J
— - JT_
Sin & '—Q,Go(/h.j}—:'\: 12
Vo
. I ,n  _ IT
Sin_ o= ia 4 =
‘ Pt
e &r—vg— % | meark {for~ x .
o the moln s o 43 4N




N L o/ . - N
i i3 Name: OGOuugtolonb /I O Teacher:
o S i et Page [ of
_ i o
—— ax
cz\ fv%—xl
</
= S/ﬁm-’ X +c e < i ~marrk . Do T il )
toke meark off ;"F no © ’
b) (;/ = ng-ICQ-&.I,D led+ U= 32
u{ — dﬁd/otbu x - 013C
4
= —  —2 < | mark
_ v
V1= (3 —2xY
= 2

SO+ 3—2:N( 1 = (327

ol

< ! rma—k #UI" 'ﬁad‘O/‘l‘Sl‘}q

- 2 de,mcminou[—&f
S = 200 (2. -2)
= o2
.\/4(&—30 Coc=1)
4 </ et -ﬁacﬁ—orxﬁ’
g €<
\/C2~x5CaL—i) foron .
L
» \/ s A
C,) O |+ >
= <7 & fé— -+ ;;(,23
L/ . S—
/ —
L[ 3 4ar'z] P =2

I rmourlc ﬁOr" Pfﬁ;:t“ﬁ\’"i

¥

i
= v — { mausk 1‘—00"\"0‘/09-

=y Py &
AT




K& ct 'O/ . Teacher:

Page [_5__ of

‘? .
R Name: et it oo
<) ‘2;/,,.”
4 - «5}.’7/ T
T o —7
iz
/7
> X
.1
Z’- = +aan 2 v I ok - mod’cz{’ﬁ
" = o the suvb.gsect
OO v: '/T ~ '7La,(’b 5 04517
zr ', ~ ~ - .
e [ (secZ =1 Nely || merk for woritingin
v der~m< of sec &
= T1r E3+M B 9‘;\’0 v I _mark }QOfi'nksmﬁfg
Co rrectiy =
= 1T [8%%—-# — o:]
3 -
\A‘:—*/ Mmoo rk -&r

=1r [3\6 ——"ﬂ'j SR

e—_}f_c__c_s,_t_ volome







	2010_Yr_12_Ext_1_Assess_Task_2
	Mathematics Extension 1
	Directions to candidates:

	2010_Yr_12_Ext_1_Assess_Task_2_SOLUTIONS

