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M athematics Extension 1

General Instructions

e Reading time - 5 minutes

e Working time - 2 hours

e Write using blue or black pen
Black is preferred

e Board-approved calculators may
be used

e A table of standard integrals is
provided at the back of this
paper

e All necessary working should
be shown in every question

Total Marks— 70

Section |: Pages 3-6
10 marks
e Attempt questions 1-10, using the
answer sheet on page 13.
e Allow about 15 minutes for this
section

Section I1: Pages 7-10
60 marks
e Attempt questions 11-14, using the
booklets provided.
e Allow about 1 hours 45 minutes for
this section

Question 1-10 11 12

13

14 Total %

Marks

/10 /15 /15

/15

/15 /70
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Section |

10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10

1

(A)
(B)

(©)
(D)

(A)

(B)
(©)
(D)

What is the value of x?

What is the solution of 1i <37
—X

x<—g,x>l
3
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3. What is the value of

Iim( 2X j?
x-0{ sin5x
2
) sin5
2
B —
®
5
(©) >
(D) sin3x
4. What are the co-ordinates of the point which divides the interval

joining A(3, —2) and B(-5, 4) externally in the ratio of 5:3?
1
0, _
w  (0F)
(B) (15 -11)

©€)  (-17,13)

o (2

5. The inverse of the function f(x) =e”*is?

(A) f —1(X) — _eZX—l
B o &8
(B) f1(x) 5
© f7(x) =—log,(2x+1)

(D) f1(x) = log, V/x +%
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(A)
(B)
(©)
(D)

(A)
(B)
(©)
(D)

(A)

(B)

(©)

(D)

The graph below shows a polynomial function, y=P(x) .

Which of the following could be the equation of P(x)?

(x+1)(x+2)(x+3)(x-1)
—(x+1)(x+2)(x+3)(x—-1)

(x+1)(x=1)(x-2)(x-3)
—(x+1)(x-1)(x—2)(x—3)

P(x

o

(%)
(%)
P(x)
(%)

X

T

The co-efficient of x* in the expansion (2x—3)5 is?

-1080
-540
540
1080

Using u=cos X,

3
j sin’® xcos' xdxcan be expressed in terms of u as
0
T
3
j u® —u‘du
0
1
I u® —u‘du
1
2
1
I u*—udu
1
2
3
2
j u* —u®du
0
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(A)

(B)
(©)
(D)

10.

(A)
(B)
(©)
(D)

A particle is moving along the x-axis, initially moving to the left from
the origin. Its velocity and acceleration are given by

Vv? =2log, (3+cosx) and
_ —sSinx
3+00SX
Which of the following describes the subsequent motion?

Moves only to the left, alternately speeding up and slowing down,
without becoming stationary.

Moves only to the left, alternately slowing to a stop and speeding up.
Slowing to a stop, then heading to the right forever.

Oscillates between two points.

Which of the following equations is shown in the sketch below?
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Section |1

60 marks

Attempt Questions 11-14

Allow about 1 hour and 45 minutes for this section.

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

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

a) Find the acute angle between the lines Xx—2y+3=0 and y=3x-1 2
at their point of intersection.

1 2
b Find ——dx.
) -[ 25+9x°
. d . 2
c Find —sin?(2x°
) S (2¢)
d) The polynomial P(x)=x®-3x*+kx+12 has 3 roots. It is known that 3
two of the roots are of equal magnitude but opposite in sign. What is
the value of k?
€) Explain why Newton’s method does not work for the root of the 2
equation x* —3x+6=0 if the initial approximation is chosen to be
x=1. Use mathematics to support your answer.
f) If cot?0—cot0 =1, where 0<e<g,
. 1
() Show that cot0= 1+2*/§ .
. 1 3
(i) Hence, show that the exact value of cot 26 = >
End of Question 11
Page 7

PLC Sydney Extension 1 Mathematics HSC Trial Examination 2014



Question 12 (15 marks) Use a SEPARATE writing booklet.

a) AT is a tangent and is parallel to BP. Prove that ~/ABP = Z/ACB. 3

b) A roast duck is taken out of the oven once it is cooked. A thermometer
records the temperature of the duck to be 75°C. The roast duck is then
allowed to cool in a room with a constant temperature of 23°C.

(i) Show that T =23+ Ae™ satisfies the differential equation 1
ar =—k(T —-23) where
dt
T is the temperature of the duck in degrees Celsius, °C,
t is the time in minutes and
k is a constant.

(i) Show that A=52. 1

(iii) Find the value of k (in exact form) if after 5 minutes the duck’s 2
temperature is 65°C.

(iv) Bacteria start to develop rapidly in the duck after 8 minutes. What will 1
be the duck’s temperature when the bacteria start to develop? Answer
to the nearest degree.

e*dx 2

fl_eZX

0) Using the substitution u=e*, find |

d) (i) Find the domain and range of the function f(x) =sin™(2x). 1
(ii) Sketch the graph of the function f(x) =sin™(2x).
(iii)  The region bounded by the graph f(x) =sin™(2x) and the x-axis 3

between x=0and x= % is rotated about the y-axis to form a solid.

Find the exact volume of the solid.

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet.

a) The speed v m/s of a particle moving in a straight line is given by

v? =84 +16x—4x* where the displacement of the particle relative to a
fixed point is x cm.

Q) Find an expression for the particle’s acceleration in terms of X. 2
(i) Hence show that the particle is moving in simple harmonic motion. 1
(iii) Find the period, amplitude and centre of motion. 2
b) (i) The monic polynomial, P(x), has a root at x =3, a double root at 2

x=-1 and is of degree 4. If the polynomial passes through the point
(1,0), find the equation of the polynomial P(x).

(ii) The polynomial Q(x) has equation Q(x)=x?+1. 2
P
Show that ﬁ has a remainder of 4x+8.
Q(x)
C) A balloon has the shape of a right circular cylinder of radius r and 2

length twice the radius, with a hemisphere at each end of radius r. The
balloon is being filled at the rate of 10cm’ / s. Find the rate of change
of r when r =8 centimetres

d) The points P(2ap, ap®) and Q(2ag, ag”) are the ends of a focal

chord on the parabola x* = 4ay.

(i) Show that PQ has equation ( p+q)x—2y—2apq=0. 1
(i) Show that pg=—1 if PQ s a focal chord. 1
(iii) Show that the equation of the tangent at P is y= px—ap?. 1
(iv) Hence find the locus of the point of intersection of the tangents at the 1

ends of the focal chord.

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet.

a)

b)

(i)

(i)
(i)

d)

Prove by Mathematical Induction that

> log, (r_ﬂ): log, (n+1) for all positive integers, n.
r=1 r

Find the general solutions for 2cosx = /3 cot x.

An object is projected horizontally from the top edge of a vertical cliff
40 metres above sea level with a velocity of 40m/ s.

Take g=10m/s’.

Using the top edge of the cliff as the origin, prove that the parametric
equations of the path of the object are:
X = 40t y=-5t*+40

Calculate when and where the object hits the water.

Find the velocity and angle of the object the instant it hits the water.
L af 1Y .
By considering (1—x) (1+—j , or otherwise, express
X

o) Gl (o)l

in simplest form.

End of Paper
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STANDARD INTEGRALS

1 )
X" dx =— x" nz-L x=0, ifn<0
n+1
1
—dx =Inx, x>0
X
( 1
e™ dx =™ a=z0
J a
R
1.
cos axdx ==sinax, a=0
J a
( 1
sin axdx =——_cosax, a=0
J a
i 1
sec? axdx =—tanax, a0
J a
R
1
secaxtanaxdx ==secax, a0
J a
(1 1
4 X
—— dx ==tan" =, a0
] a’+x a a
R
1 . 1 X
—dx =sin?*=, a>0, —a<x<a
J ai = x? a
(1
de :In(x+x/x2—a2), x>a>0
J X —a

#dx :In(x+x/x2+a2)

NOTE: Inx=log, X, x>0
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M athematics Extension 1:
Multiple Choice Answer Sheet

Student Number

Completely fill the response oval representing the most correct answer.

1 A (D B O c O b O
2 A (D B (O cC D (O
3 A (D B (O cC D (O
4 A (D B (O cC D (O
5 A (D B (O cC D (O
6 A (D B O c O b O
7 A (D B (O cC D (O
8 A (D B (O cC D (O
9 A O B O cC O D O
0. A (O B (O cC D
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Mathematics Extension 1:

Multiple Choice Answer Sheet

Student Number ANSWERS

Completely fill the response oval representing the most correct answer.

1 A O B (O C @ D O
2 A & B (O c O D 5
3 A O B @ c O D O
4 A OO B (O C & D 5
5 A OO B (O c O D @
6 A O B (O c O D @
7 A @ B (O c O D O
8 A OO B (O C @ D O
9 A @ B (O c O D O
10. A OO B & c O b &
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PLC Sydney Maths Department

Solutlons for exams and assessment tasks

Ver 1

Academic Year

Calendar Year

Course

Name of task/exam

SQ-C"\'O’\ I

2

L (L+6>6 = 7

bx + 3 =

13
13
[~

49
éL =

M=

L
X = 2g

U]

W
g

1
&

N
1"

o> |

i

|

2 A(3 -2) & (-

e (a8
MmML,+nx,

M+n

( 5 (- )+3(3)

25+9

5,9

MY, t Y,

Ml

~s(8)+3(2
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PLC Sydney Maths Department

Calendar Year

Ver 1

Solutions for exams and assessment tasks

Academic Year
Course Name of task/exam
D j%
2 . éf
S X SIA X (ot
( 21 -3)
A
. = J 2 ( l R 4
-~ N -k - _>< -y ) (T8
Tt-n - C& <°\> <b) ! J'K

Y

O, ()7 ()

5 S~k ¢ 5~k
C a 2 (’g) X

- efleiod of X

—

it

Jl (l—uz')\:{iu\

[l

W

o
5 -l =2 L
“=3 q * 2Qh<
vV =
"o 5 2 3 — 3‘&&59
LN [ = — '
C_g 2 (3) ‘Gr S‘(‘Ou('\o’\af7 V. = 0O
=10 x4 4 -27 .
-+ 0 =2 La <3+(,0JDL)
= —-lofo
0O = Ln (3-(-(,051)
A 0
¢ = 3% tos Y
g ¥
- J six as n da I = 3 4wy %
o ~2 = Ly
U-= Cos N no sol™
wlea x=o0 u = g Jﬂ% no 4 5-@0'0
wwlen L:% U= "2‘ A
. l
whgeal  goey fonn | Lk o 5]
or ——)«4«9&;} 9001 fron. Lol
W = tog o
AW:‘ _—S‘:l\ b S J/\l, Page of
e R



PLC Sydney Maths Department

Solutions for exams and assessment tasks

Ver 1

Academic Year

Calendar Year

Course Name of task/exam
g_—l Sum of roots 2 af a he !
[ 2 — o
Q/ m = L <t <P "<(‘_’> ] k
: 1 2 2
M?.: 3 —— (9(2 - k
_l_v\n 2 = M' - MZ.
Pfoal ved of foots
l+nf\‘ m, ’
“D(Z.é = —.l&
N {:) Tp = 12
L+ % < 2 (3) = 12
= -
\\—4
s .
> rl= T
Lk = -
- -1 (¥
bk = —
+'(kn9‘ = |/ ‘F
3
o - T > PG 3 e
4
{
£ (k) = 3lz -2
b I
= d -
/ 25+9 1% b =
'
| () = 3-3
= _L-{-q,\“l ,%.L + = 9O
s 5 . .
- ot Xl e 1y o
l Statfe-a-r o1t
> x Gyt A Sl
y I‘_' 4‘1_6 Sr M l l .
NI W eavto~s e tlod -[:J,_, wleaa
_ éLZ e -l-a,;j(ud- at  a ‘Jo;d' UoSfas i
l"“xl'S/ HaS  would Aot work
V- axt < |
r He, (’a~9@};~/~ et M= {' I £ ould
3 2 Cross +4 _ . ‘
y P(K): Y. _31- +k1+’2 . X~axd o, 4 o uldl Le
Lot roots Le D(, -°<, )8 ", Nowdons  aatlod  wvould ot
Svm of roots | at a “lea werke at X/, Page of
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Solutions for exams and assessment tasks

Ver |

Academic Year

Calendar Year

Course

Name of task/exam

L, tobl’s — cobt o=
~

2

ot — bt —~ | =0
let & = ""Orlbl'“‘fq(
2 e«
e 3
WENSEID
2(:)
= | ffl + 4
2
= lifj:
2
Sinte 0< 6<%
"'\ He ‘(l’fg‘l' quokd,-q,\_"‘
all -Ar.'j roheS ace posihive
Cot B = /+f§-
2
. RTS ,
L C’°+ 29— = L
2
Ld § = w+ 2o
- t
_("af\ 2
_ !
T S
{ “"\L&Z&
= , - +QAZS~
2 +G\\S‘

xS wt o 2 | 445
Te—
<
o & = <
e
(sl:\& ‘/‘*qAB, (—0'{'9)
. + 2
P TaA ® = TT——
l+f'§~
_ <4
Lhs = | — QTG;—,_
\
2. 2
l+/5
- (14aY -4 . 4
Ci+/5) Q)
,’4’2{5‘4?_4 N M
(lff}y:( 'T
- 2+2/(%
-_—
4(l+f§)
- l(\ S
4 (T
= 2
g
= L
— 2 -
T RS
".SLanm
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Solutions for exams and assessment tasks

Ver 1

Academic Year

Calendar Year

Course

Name of task/exam

QI

—

& .

AT is a tangent and is parallel to BP. Prove ZABP = ZACB.
A

Let <ABC = X

LS TAC =% <¢n3lg_ bedwen  a
-Lq,jw and o clord
equads Yo aqgle

agl i
Ha a,l-/-uf\o"(l Sa.jmuol)
CTAC = <epg = x (cxu-um'tn agles

qual AT wRe)
Lt <cer = y.

. .<ﬂ8f: x+\/ (’\f’(\{'aw\-(- OhSLa,_,)
A -
CTACR - Xty Qxtorts °!~9‘-k of
AC&P vals
Sum of 2 "/\‘Pl!/l{or
) b ppot anstno),
"< AQP =<AcCl
L/- \/ T: 23 + At~kt__"®
dT _ it
d’t = Ie AQ_
fo mm ® Ae~k£:T~23
CdT ‘
o = - k(T-23)

WoT= 23+ Aedtt

WlM .tl:O)T:ﬁs

75-’-‘23‘(’ Aeo
A

)

75-23
52

n

SJT = 65

~kxs
‘:234‘52Q )

42 = §,7%¢

b(3) o

-1 ,L,,(‘Q_
S 52>,
TP Leg
N
T= 23, 52e [r“(qsz'g)]xx

T

. =

lcd

= 60
‘C/fQ,xJ/\L X
—————
i< .

d
\\‘
T

]

, o~

Sin w +C

=

W

S"f'\-‘ e +

5 g b oDl

[T S
=Y

1
i
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Solutions for exams and assessment tasks

Academic Year

Calendar Year

Name of task/exam

Ver 1

Course
.t “
L o) Q3
3 —
. 2
A, 2LV = B4 w16 - 4x”
L i 2
- 2V = 42+%xy —238‘
.i.<| 2>
, ol -5 Vv =3 d
V= eybivder = Vo yeans x (2 - (#2vex- )
T
V:’l" L IE — 2 (L o= - ‘
2 T X T 8- 4y
= _T_, S 1 Y e "
P fo X dy u X = ~4(3(~2>
Wl\n'cl«\ ;S' _'C’
Now Y= Sia ‘2-( 5‘( ) °z e £
S),\y ;2L . n (X* l\/)
de = ")L_ S‘.’\j SHmMm
:F—hrf(l's. ).i Cenbe s ok xs g,
g \1 \7 WLL'\ Vv = o
*uz . 84 *'61'-412‘:0
fs"\"JV 2)—}41_&1\0
X2 —~ 43
o -2 =0
= — 2 -’2,,
4 f("zws?.,)d‘, s <gr oy (’“f INX=-T) =0
'Zs.h ‘“0052 .
1 'x:”g =
s:f Loy - Xa T
T' 7-‘)‘ 2“521_ -'K:\.L__*ﬁ
S J _~n— t ——
‘ST Centee
TcC = |2 -‘F ( amp o ol 5
[—— -o —
[ > (0 -o)] Pwiod = 27
.
- 2
'Y_ . = 27
§ 14 2
5 Poriod = T Sec .
- _n‘ ‘+
— VTS
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Ver 1

Solutions for exams and assessment tasks

2«P7

L po = =

Academic Year Calendar Year
Course Name of task/exam
‘ dv
é’)& f><l)‘= (I‘S)(Xﬁq)z(i:_kJ ;I;. = loTwr
. C',O) SG-«"'i.S‘pco;/h 4—\, — 1o C_M/S
o
- - bR
o= (1 3)<1+.3 (I-k,) - . N
= CR)()(m1) Xow o
I~ K=o
= ! x~\Q
k = }. \K?Tz
.., P _ _ -
» (L>* (K SX1.~I>(11 .>L T)—'r,'Z
LoP(x) = 14—2x3-411+2L+ 3 JWLM re%
r
= ]
P(x) = L4‘213*43&24 2x+3 dt T Caw emsec.
Q) X+
24~ 5§ 4 = *ay
DLZ'H) 4 S P( 2 ,
XH- 243 417420 43 2ap, ap ) a P
x4 + 42 Q
ALY Q(2ag,, a4 "
-..2!(3 __Sll_rzl*g %
u . 2 5
“5¥24 4y 43 + "\=2‘-:M£
TS -5 Y - 2ap
P
$x + 8 =R <p)(q, +p)
: f&ma,{':\dzf l—S 41.’8 2«%“\&2
= P+a '
< 2
~ V=eylider + 3 heam: eqn 2
=2 ‘1; ’-j?l'-ms = 3 o = P;J/(JL—QaP)
V= Tr I\ 4 K1 5
TR 297 288 = (Prq) = (pg)(dap)
Y = 2 3 2 .
T (2)+ g 25726 = (prg)n -2
V= 27Tr'3+ 2.3
I Lr (P-}q/)x-—QH_,zqPq/:o
V=33 7-3 N ‘(
V: ) Tf“; ‘L I #DQ_OJ C,Lord (O/Q) SQJ';(‘Z,Q
R O-2a ~2apg =0
3 Page of
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Solutions for exams and assessment tasks

Ver 1

Academic Year

Calendar Year

Course Name of task/exam
iooys X Q14
4‘& _
dy L ope a RTP
RCHE -y = 1. ﬁi>~k (ne:)
ey r- - n !
o (ap, o)
M_‘_a'j } %& _ 19 S&_‘ : P{“ovq +ruq 4, ne|
' Lis - ) P)
=i N RIS = L (+) = Ln Q.
g-ap =p (x-2ap) e £ e
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Y a1 ent af Q ,
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7 - 1’("(*24?) . ie, "
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- 2
P(x Za.P>+aP = c;,(l,)aqy%q(f Step 3 Prove Yo P .
°C N et

:a},x _2q?1+q0v2
2

e R
“(P~q) = a <3)(prq)
* = a ()
3= P£~24PL+ a g’
TP [ aceta)] —ap

PK_ZQPZ-‘-Q-‘FZ

= apg
= (pey) y=apo,
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Y= -a
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Solutions for exams and assessment tasks

PLC Sydney Maths Department

Ver 1

Academic Year Calendar Year
Course Name of task/exam
X = o
§ 2cwsx = VIt x .
X=fo Jt
Sin X X = C,
-ZCOS)\_—- {_?;._59\51 o wh"\ t = o -.X.:%COSO
Sin % = 40
con(2_J§‘ >=0 C3:4-o
Sin .
* X = 4o
.’.C,OSX:O 2 = JE x:fq,o 4+
S"Ax
| X = ot +
Sha sy
2 wln ¢ 25 x:0 =c¢
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Solutions for exams and assessment tasks

Academic Year

Calendar Year

Ver 1

Course

Name of task/exam
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Academic Year Calendar Year
Course Name of task/exam

Verl
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