Newington College Year 12 Extension 1 Trial HSC 2007

Question 1

a)

b)

Question 2

a)

b)

d)

(12 marks)

Solve i<4.
X—1

Find lim S2X

X—0

Given sin@+cos@ = A and sin@cosf = B . Express
sin’ @+ cos’ @ in terms of A and B

cosd

Find do

5-sinf
The two parabolas y = x* and y = (X —2)”intersect at the point

(1,1). Find the angle between the tangents to the curves at x = 1.

Give your answer to the nearest degree.

(12 marks)  Start this question in a new booklet.
1

Use the substitution u=9— x> to find 6X39— x> dx .

0

) d . .
Given d—(X sin X) =sin X+ Xcos X, find | xcos xdx .
X

Marks

(1) State the domain and range of the function y = 3sin”! (%j 2

(11) Draw a sketch of the function, carefully labeling the

extremities of both the range and domain.

The letters of the word CALCULUS are arranged in a row.

(1) How many different arrangements are there?

(11) If one of these arrangements is selected at random, find

the probability that it begins with "U" and ends with a "U".
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Question 3

a)

b)

Question 4

a)

(12 marks)  Start this question in a new booklet. Marks

Consider the parabola x> = 4ay where a>0, and suppose the

tangents at P(2ap, ap?) and Q (2aq, ag?) intersect at the point T.

1 Given the equation of the tangent from P is y = px—ap> , 2
(1) q g y=px—ap

show that the point T has coordinates, (a( p+qQ), apq)

(i)  Given S is the focus, show that SP = a(p?+1). 2

(i)  If P and Q move along the parabola such that SP + SQ = 4a, 2
find the equation of the locus of point T.

The function f(Xx)=X—e ™ has one root between 0 and 1.

(1) Show that the root lies between 0.4 and 0.6. 1

(11)  Use one application of Newton's Method with an 2

initial approximation of X = 0.5 to find a second

approximation.

A polynomial f(x) leaves a remainder of —10 when divided by 3
(x — 1) and 20 when divided by (x +2). If f(x)=x"+ax—6, show

that X + 1 is a factor.

(12 marks)  Start this question in a new booklet.

The speed v cm/s of a particle with simple harmonic motion in a

straight line is given by v2 =6+4x—2x>, where X cm is the

magnitude of the displacement from a fixed point O.

(1) Show that X = -2(x-1). 2
(i)  Find the centre of the motion. 1
(111)  Find the period of the motion. 1
(iv)  Find the amplitude of the motion. 2
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Question 4 continued Marks

b) Find, as a rational number, the coefficient of X in the expansion 3
8
of (XZ +ij .
2X

c) Colour blindness affects 5% of all men. What is the probability
that any random sample of 20 men should contain:

(1) no colour blind men. 1
(11) exactly 4 colour blind men. 2

Question 5 (12 marks)  Start this question in a new booklet.

v

2

a) (1) Show that cos? xdx=2— 1 ) 2
i 8 4
4
(11) Hence or otherwise find the volume generated when 2

. . V4
y =1—cos X is rotated about the X axis between X = 7

and Xzz.
2

b)

(figure not to scale)

C

AB is a diameter of a circle ABC. The tangents at A and C meet at T.
The lines TC and AB are produced to meet at P.

Copy the diagram into your examination booklet. Join AC and CB.
(1) Prove that /CAT =90° — ZBCP. 2

(11) Hence, or otherwise prove that ZATC =2/BCP. 2
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Question 5 continued

c)

Question 6

a)

b)

At time t the temperature T %fa body in a room of constant

temperature 20° is decreasing according to the equation

((jj—-[ =—k (T - 20) for some constant k>0.

(1) Verify that T =20+ Ae™ where A is a constant, is a
solution of the equation.

(ii)  The initial temperature of the body is 90° and it falls to 70°
after 10 minutes. Find the temperature of the body after a

further 5 minutes. ( Answer to the nearest degree.)

(12 marks)  Start this question in a new booklet.

X

Consider the function f(X)= € .
1+e
(1) Show that f(X) is increasing for all values of x.

(i)  Explain why f(x) has an inverse function.

(iii)  Find the inverse function y = f ().

A yacht is sailing due north off the west coast of a small island with
an extinct volcanic peak of height 1200m.

At 0900 hours the bearing of the peak is 010° and the angle of
elevation 5°. At 1030 hours the bearing of the peak is 120° and

the angle of elevation 20°.

(1) Draw a diagram to illustrate the information above.

(11) Calculate their speed in km/h.

(1) Express sin X + J3cosx in the form R sin(X+ ).

(11) Hence solve sin X+~/3cosx =1 for 0< x <27

Marks
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Question 7

a)

b)

Year 12 Extension 1 Trial HSC 2007

(12 marks)  Start this question in a new booklet.

Marks

A boat leaves a dock at a speed of VE m/s and travels in a straight

line. A rocket is fired simultaneously from the same starting point and

in the same direction, with initial speed V. m/s and angle of elevation

@, where 0° <8 <90°. Also assume the height of the dock and the

boat is zero metres.

Given the rocket's trajectory is defined by the equations:

X=Vtcosf andy = —%gt2 +Vtsin @

(i)

(i)

(ii1)

rocket

dock

show that the time of flight of the rocket is
2V sind
g

show that the range of the rocket is

seconds.

2V ?sin@cosd
g

determine the angle of elevation of the rocket needed

metres.

for the rocket to hit the boat

Use mathematical induction to prove that, for every positive

integer n, 9" —3 is divisible by 6.
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Question 7 continued Marks

c) A boat is pulled towards a dock by a rope through a ring on the 4
dock which is 4 metres above the boat. If the rope is pulled in at
2 m/s, how fast is the boat travelling when the rope is 10 metres

long?

'\Direction of pull

rope

boat

water

End of paper.



"ﬁ"m{

}.‘

et

=

#

a,

A

y

P

i LS )
cos

3
o

&+

Sin

MM.W“V - e me
W ﬁu b
5 A, i
o e €
ﬂ@f ﬁ fu o
o %} . ] A
Ny N ey % A
o o T < Y
b A £, -l i
mm e g 3 ,wﬁw Mzzfm
) "4 mw e
i o . o i

. S
3 S 0N ) N

b o it ]
- [ ' e g Ly e o LT Iy
i oy - ?M e ; T rww e eﬂ e & o fw . i { L e
N . AMV D ; f RGN ol - e ; (o
) FaN i ¥ ; ., 3, * o1 s )
” © - 0 OO B | o ety £
e fMM., SN AN N WY Xmmuf R ) Ry e » v o
T > N 5w ” © N : —_— >
VIR TG Ao~ S S T Rt o
Mo ’ Ry ! R N T ; MU . o . R H # "
S ", %w g _mrw . . + " L ") % t ﬁaMW . $
w e Y P ﬂm,v { “fé S . W 4 3 e /MM.V o
o »z ot} fe.m«( - »ﬂm P 2= Mm o0y g - ¢ Q,v = by b
oo T T Tog o Mg . & D N 5
™, L e e . g " - ) -l
58 M.W S x ¥ w g W g g i m} o, i g o f w;
o 74 St er fo yyyyy i et ..&M. oo A ;.fw:e .
M L SN P 0 ot 5
fMW&.,. W“Jw e L



2@, j N - )
.'_wsj &q g (mx‘}

| _]

i
g%
g:w':
o
= 5
P
3]
O
;-
i
o)
3

i

-~ +54
=-F48a o gD
L_) w.:\\x Sm.x}__:: MY 4+ L oS
B>
.‘)(,CQS?L..:%" d %\18%43{} Sﬁf‘})ﬁ
Cax
EXcos*x,o%x = j [d @swx — Siax

me

f:* ‘agmx — smxdx___



W ;

M

P

w..a

o
o
g
|3

o
o>
N\

4
5
:

[, % e £ [ - Py : 4

== Y o Xpe el L bepew boCiDes
wg 2y v B
-

~ . '\(
£ = . o s H ”ﬁe% Y ~
??"Eff ;"/ﬁ%é el ?r i %g B ,;&.f , P } i i ;;.m j 3 § s%‘@% 5
H U] £ B e £ on § oy £ § ke
e e TR 5w S 8N S | ol 85T ey g

P H
%
4 4
o %
e et ) -~




X

33
W
f,.
-
f}?"’ﬁ

P

T

A

PO

e

4

.

e S

AY

Y

F

s
—

\gi?ﬁ g s:f};} . 2;2

P+

/

i

:‘fgf.
oive 0; @ %f‘%w’;'fﬁwgmﬁ}&

Y
z= 4

<
J

,,,,,,,

;M a,..uﬂy
o T
ey "
- € =
P M,f i mﬁw
o it
,,,,,,, S, )
#4 ! EX] +
o Mo, <
B S < o
{3 EH i i o
R S
7 . .
RV R
m&
. v
W fm{
&
S
(o
) o
@ i [ 7
: - @ L
TN m o )
s | R
w ﬁ/ ?,HF_ ..‘e.mu.. /.; &«
Tt ‘ﬁ..w.:) 5 \az.i!f !{me.l
o " ) .
S o T < N
f ! S 2. ki %H
v : 2f 5
“ oo LN g -
W o o iw,. 2 o - gwl
1 N R e d .
T IS e L N o
o e - i I ¥ "
o ¥ Lol XS 3 4
- S X Am_, N i - o g
. . - : g
TN e M W + o ww
X T v ™ et B ,
S g -~ s e = ;
- o b & > fde
' ! q H 1: o
Ly ,M& Myw W <
T i =
iewer.w\ R L e






Auoahin

= Z”ﬂ‘zﬁ’(’
— Hz@-}'—i)
‘ Cﬂ/nl:'v"a.l-‘-'[' -
i) V=0 Yk o) (%,m%\\ vi) n "/f‘_
0= 6+ dx -2 Wz nEas
1 _
|

(7 ) - _ % *
_ S
2 smlfomr) = { (4
20 B 4r = | = /.75 '
2r = 9
ro= 3 /
\ . ot
<) L) ’};mgf‘}_-_ 02 /
e
&) C<;M (c-05) /{3 «5?5}& = 0017

e



g?"_ [l sun 2 z_jw N
- 5 [U sux +E)— (s w%)
- :{_ﬂ 2 2. (%L

(?9 ol =7 |

i

ML{
7 | (g’ Ced)i) dac .

N3
?’" JL — DX + oy X chC./
- _

W L
= % - ’}S'uf\,X_

. tE

<L Sorag {9{&6{ éi_f:%
= [ 2*\ @7 ﬁ)(‘” - ?’—‘) U f/’g,b{%f ) ‘
= *7{"( —?&;—C“‘Q’}f QZB {.i . / Cz)

W«y Fasge d 4
»’M{f’a(/l.cvm% .

f*’“&@i’\j AL WERT
e W A yQ_ff AR

. e (ﬂ M{;&@m&ﬁ&"@vm ‘
S __ « CM:U ar éﬁmﬁ &@f&) /
CLakTe u sascades

b fET=CAT= DAY fﬁer;eeiu@fzﬁ\ <‘>/
S . AT =50 ﬁ_{% -gCP) e

@yzﬁ ad

\W/

(< ram D)

Q/}....
fot d}ﬂ ] *"%Qf
BT RS) e - ?H,C%ﬁ e
J . ~U. . E/::
R )
G =0 T=90 fo =70 .
bl § o
T=20+¢ 7o € poidd dree
—— p L
WOSAEN (OIS y
e iDH Lo 5
Tos bl e => k= "j0 b Y
e & x5 N
bihe T=05  T= 2b+Toe” (3)
. ,
o ey ’f .
= b=/ {



' {200
j f-izﬂ__ _].-?-ﬁﬁ- drn Vo= -y
1200 . M= /

o= (4 () ) e

X = [516%.56578m 1/
ALS _

5{0@20[: {?_;;6 :": /O‘(/m/é

« x ﬁ'
C’J Sin Xt 43 e #\/f\ S fn 7<+"‘—§,‘) - =
B, 5T
B }M xtE = L
o 2{“% st Xt g i
T 9 (o sin # ff“‘w‘?ﬁmi?w\‘ = T o7

; 5 ,
5. ;{16?}1 {i?&%- :%f:k PRV



7@}(‘} % O w‘r\em rocﬁce)r h’%'s Smdf‘i(}%

& . \j{; &m@ .W O , V/ B

| ugwg@yo

et t/\% or 23’6 VenG
.+ = ';‘N&sr}& N
%;W" e

(i) wheo £=2Vsn@ @
= AVsaOw@® (1)

e -
X= AV'ginG (2)
29 L

Ethmg Wad@

2ees© 44: % -
0s® = Y

& = @ % (ﬂﬁﬁﬁ’. ke in ‘Q*"S‘?“ qgw&@«ﬁ*)



Gﬂ o P@vc q 3 iy éw;&ﬁo\ﬁe L,% L for a\ﬁ gosr\\\e: m@e/& n
- Efmx=ja -3 =6
o tr"ue o ("‘;“““ .

F\S&Qme :”"?f‘ue | Q)r A= k

q -3 = 6M MM g an mﬁfge,r
Prowe tre for n= =k |

93 = qak-3

= Q ((»:M-% 3 ) *"_3 -
= BAM 127 -3 . o
= DAM+24 | o
6 (am 14 | "
.érue_f%cot. n=k+l o

S\r\c,g r’rx&,w ,%,— n= % Qﬁd whe,n uﬁag&m%’f r% s&
Yoo for =l don Qo%wg frat H 3¢ dico e G n=ked

Yo W owott ke twe 4 QW m"’ﬁ@efg areate, Yo or @m\%&i



T | SN N J\bfw? L \//

1\ V23

}_

i
3 f

[

% dwoodwoyde




	2007yr12Ext1HSCTrial
	2007yr12Ext1HSCTrialSoln

