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General Instructions

Reading time - 5 minutes
Working time — 3 hours

Write using black or blue pen
Board-approved calculators may
be used

A table of standard integrals is
provided at the back of this paper
Show relevant mathematical
reasoning and/or calcutations in
Questions 11-16

Total marks - 100

Section I
10 marks
s Attempt Questions 1-10

+ Allow about 15 minutes for this section

Section II
90 marks

= Attempt Questions 11-16
« Allow about 2 hour 45 minutes for this section
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STANDARD INTEGRALS

=*Lx"”, nw#-1;x=0,ifn<0

=hx, x>0

1.,

=~ginax, a0
a
1

=-cosay, a=0
a

1
=—tanax, a»0
a

i
=—secaxr, a#0
a

L a1X
=gin” —, a>0, -a<x<aq
a
=1n(x+\fx2—a2 ), x>ax=0

=ln(x+~fm)

NOTE: Inx =log, x, x>0
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Section I

10 marks
Attempt Questions I - 10
Allow about 15 minutes for fhis section

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

HSC Mathematics

1 Thevalue of % is closest to:
(A) 4

(B) 6

< 9

™ 10

2 What are the values of p and g given (3\/1_2-+JE)(2 + sﬁg) =p +q\/§?

{A) p=132andg=15
(B) p=3%andg=15
{€) p=132andg=22
(D) p=39andg=22

3 Theline 6x— kv =8 passes through the point (3,Z). What is the value of 47

(A) -13
® -5
© 5

@) 15

4 YWhat is the value of J;l {62 -4y ?

(A -2
® -l
© o
0 1
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£

Which of the following properties matches the above graph?
(A) f(x)>0and f*(x)<0
B) fY)>0and f(x}>0
€} fx)<0and fox)<0
@ fi(x)>0and f1(x)>0

6 What are the values of x for which |4-3x <137
(A) x<3or x<§
By x>-Jor x>g
{Cy x>-3or :c<%7-
M x<-Yorx> %
7 What is the simultaneous solution to the equations 2x +y =7 and x-2y=1?
(A) x=3and y=1
(B x=-lend y=9

(C) x=2and y=3
D) x=5and y=1
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8 The second term of an arithmetic series is 39 and the sixth term is 19. Section IT
What is the sum of the first ten terms?

(A) 64 C - 90 marks

®) 215 . . Attempt Questions 11 - 16

© 290 - . : Allow about 2 hour and 45 minutes for this section
(D) 400 o . Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or caleulations.

9 What is the equation of the normal to the curve y = x* —dx at (l,~3)?

(A) x+2y-7=0 ) :
: Question 11 (15 marks) Marks

B x-2y-7=0 o
C) 2x-y-5-=0 ‘
© Y : (a) Simplify: =~ —— 2
(D) 2x+y+5=0 : - ) , m—2 m—3
e
10 An . -2 f 7 . . . .
area is bounded by the curve y = 3 9_ x* , the coordinate axes and the line x =2. (b) Given thatlog;, 5 = 0.627 and log,, 2 = 0.270, determine the value of

What is an approximation for this area using the trapezoidal rule and three function ) logx 10 o ! ’ 1

values? (i)  loge 25 - 1

(A) 1.82

(BY 2.69 e

Cy 3.63 (¢} Differentiate with respect to x:

Dy 7.26 i @E-N 2
) xe™ 2

(d) Find an expression for each of the following integrals.
® f(zx +3Y0dx 1

- ’ @ Jgdx 1

() The gradient function of a curve is given by % = 6x% — 4 ) 2

The curve passes through (1, 8). Determine the equation of the curve.

() Theroots of the equation 23" - x~15=0 are ¢ and ., Find the value of:

@ a+f 1
() af A 1
(i) o + 52 1
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Question 12 (15 marks)

@ Solve, giving your answer(s) in exact form: 2x? —5x—4=10

One root of the quadratic equation 4x2 -~ 24x - k = 0 is twice the other

®

root.
Determine the value of k.
@ @ Sketch the graphs of y = 8 — x? and y = x? on the same number

plane.

(i)  Find the peints of intersection of the curves.

(i)  Caleulate the area bounded by the graphs of y = 8 — ¥ and y = x2.
b4

(d) Steven’s father invested $1000 on each of his birthdays., When Steven
reached 21 years of age he would receive the total investment. The first
deposit of $1000 was made on Steven’s first birthday and the last was made
on his 21* birthday. The money was invested at 7% p.a. interest,
compounded annually.

) What is the value of the first deposit after 21 years?
Answer to the nearest dollar.

(i)  How much does Steven receive after 21 years?
Answer to the neazest dollar.

Marks

(e) Thecurve y = f(x) hasa gradient function f'(x} as shown below.
Sz

v
(i)  For what values of x is the fimction f{x) decreasing?
@ Where does the curve y = f(x) have a minimum turning point?

AL SRS L
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Question 13 {15 marks) Marks Question 14 (15 marks} Marks

@ Alex anﬂ Bella leave from point O at the same time. Alex travels at 20 km/h
f (a) along a straight road in the direction 085° T. Bella travels at 25 km/h along

:\ another straight road in the direction 340° T,
D(0,4) /" Draw a diagram to represent this information.
o i Show that ZAOB is 105° where /408 is the angle between the 1
// ) . directions taken by Alex and Bella.
E (iiy  Find the distance Alex and Bella are apart to the nearest kilometre 2
P after two hours.
€(3,0
ol \CG3.0)
e
_L/ 3
The eoordinates of 0, D and C are (0,0}, (0,4) and (3,0) respectively, Point £
lies on CD. Copy the diagram onto your workbook.
(i)  Show that the equation of CD is 4x+3y~12=10
.(if)  Equation OFis 3x-4y =0. Explain why OF is perpendicular to CD. 2 -
@i} Provethat ADOE is similar to AOCE . 2 (b)
E
@)  Showthat 22 CE_3 : 1
: DE GE 4
(v)  Find the ratio of the areas of tiangles DOE and OCE. i
Find the equation of the tangent to the curve ¥ = e* + 1 atthe , ABCD is a thombus, BE is perpendicular to 4D and intersects AC at F.
®) point (1,e+1). Copy the diagram onto your workbook.
(i)  Explainwhy ZBCA=2DCA. 1
(i)  Prove that the triangles BFC and DFC are congruent, 3
@ The equation of a parabola {s given by y=x*-2x +5. (i)  Show that LF. B(‘j is a right a’_‘gle' 1
: @ Find the coordinates of its ertex. 3 (iv)  Hence or otherwise find the size of ZFDC. 1
(i)  Whatis its focal length? 1 ] ) .
(iif}  Find the equation of the normal at the point P(2,5). 2 {¢) Solve the equation (cosx +2)(2cosx+1) =0 in the domain 0 < x < 360, 2
(iv)  For what vaiues of x is the parabola concave upwards? 1
(d) IfA = sing express 1 + cot®f in ferms of A. 2
(e} The exterior angle of a regular polygon is 18%
(i)  What is the size of each interfor angle? 1
(if)  How many sides does the polygon have? 1
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(15marks) ' Marks

Cylindrical pipes are stacked in layers, where each layer contains one pipe
less that the layer below. There are four pipes in the top layer, five pipes in
the next layer, and 50 on, There are » layers altogether.

] Write down the number of pipes in the bottom layer. 2

(iiy  Show that there are %n(n +7) pipes in the stack. 2

Let f(x)={x~-3)? bea function defined for 4<x 6.

© Copy the following table of values into your waiting booklet and 2
evaluate the missing values of f{x}. Express each value correct to 3

significant figures.

X 4 4.5 5 5.5 6

fx)

(i)  Usethe above five values of the function and Simpson’s rule fo find 2

an approximate value for J'f (x-3)tdx.

The area enclosed by the curve y = x*, the y-axis and the line y =4 is 2
rotated about the y-axis. Find the volume of the solid of revolution.

Rose borrows $50,000 to purchase furniture for her small business. The
interest is calculated monthly at a rate of 2% per month. She intends to repay
the loan with interest in 1wo annual instalments of $M at the end of the first
and second years,

(i) Write an expression involving Af for the total amount owed by Rose 1
after 12 months, just after the first instalment of $ has been paid.
74 .
() Show that af = 320001027 2
1.02% +1
(ili)  What will be the total amount of interest paid on this loan? 2

10

Question 16 (15 marks)

@

(®)

(©)

2 3
Consider the infinite series = + 2 + hott "
3 9 27

- {) Show that it is a geometric series.

(il  Find the values of x such that the series has a Himiting sum.
(iif)  Wha is the limiting sum in terms of x?

A fanction f(x) is defined by f(x)=7+4x* ~3x*,
()  Find the coordinates of the stationary points for the curve y= f{x).
(i) " Find all values of x for which /*(x) = 0.

(iif)  Determine the nature of the stationary poinis.
(iv)  Sketch the graph of y = f{x) for the domain -1=<x=<2.

A V8 supercars racetrack consists of two semieircular curves and two
straights. The dimensions of the tacetrack are shown below. The total length
of the racefrack is 4.8 k.

2y

(0] Let x km represent the length of the straight and y km represent the
diameter of the smaller semicircle. Show that y = 9'(;_ i .
s
(iiy  The average speed of a V8 supercar on this racetrack is dependent on

the length of the straight. Tt is given by:

k
§=200- .4+ 7%y
27 6
What is the length of the straight that maximizes the speed?

End of paper
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Year 12 Mathematics 2015 Half Yearly Section I - Answer Sheet (s1n)
Student Name/Number_ S "
tudent Name/Number o2 -
- p - (m) (m-3)
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. Em-ir — (2}
(m-2n-3Y
ST —2meely
Sample: 2+4= (A) 2 ® 6 (C) 8 )y o AT ,

AO B@® ¢cO pO S 1 / @

{-ei{m~3) .

* Tfyou think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A® B cO DO f b gxto=  loges + (o4 2

* Ifyou change your mind and have crossed out what you consider to be the correct answer, then _ 5.2
indicate the correct answer by writing the word correst and drawing an arrow as follows. = 06273 + -210

/correc’r | | 2 B 347 1/ @

A® B@ cO DO

G} logr iy = [091;-&_1

= 2 {ogks

. B co pov .
L. AO L = 2x 0627

- sy /()

2 AO BO ce@ pos
2. AO BO c@ pOyv

5
5, A® BO cO DOV c. (3x’~})
d s
5. A® BO cO pO Vv : ax (3x*-13)
6 AO BO c@® DO/ 5—(3)(2‘})" . bx
1. A® BO ¢cO DO /
_ 30x(§xlk?)1 v @

& AO p® cO DOV

. . ¥
5, AO B® cO DOV @ : @ xe

0. AO BO c@®@ DpO / a% we ¥ {11;‘)‘; \L-Ielike,"
ey ! .
el 2xe® /@

6”(&—{- 2% )
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J\(?,xﬂu)w ol¥

PPN

(2x et )" /W

(23&[0 >u -
2

it

g /1
N -
.-

posses  (1,2)

M= 2.

Jéx‘lw‘w .

g = ax-ux . £ e .

Y- 2x3~wx + C .

g = 2-4Y+¢ .
3t2 =c¢-
C =10.

Our Lady of the Sacred Heart College Student Number: ............coooovnvverennn.
(@11)
Xy —15 =0
- b
oAt = 2
~ (=)
= 2 K
- A 0 NP
2. /l \‘\_&' n;g
< Y
X 1 o
¢ = g . NS p*
R v
hs =
- IV @
= —-7%
\ 2
LT 48 = (4 8) 7~ 2uf
1,2 _
* C 2 T2 2 )
= gt r
e
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Cﬁ \ / ::\ /‘J=x2
- VARV

[

AL T T T T T T T Y T T T T >
,L‘)‘-—lfr{,//—l'l __“l\‘?,gu"é‘"r
- 2
[ -3
-y
D
-7
V.

Cl.) Y= thl n \j:x?‘
X2=3'3 x= ) 42 4.
X=2/ft,49= Y4

X =34 ya | (m_Souncea Y= §-x? Ysx?2

(i) Pt of miersection.

3
?’Ké“)‘t)‘ x*t

x'l. - 8_,)(&

’Ljif(f,;x ¢ _x*)

axi= 3 zj:(a~zx‘) @

X?= /B w370

¥ = 12,

(2u) (-2,4) 2 (6)
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b Y=e* +

m=¢e.

(Y-9)= olx-x,) o

(9-(e+t) = e (x-1) ae

Y-£- = 8;1’7’3
Y-l = ey
Y-ex -1 =p .

C. 9ex2 - 1% £y -

w X™ way .

(x-1)r4 =y  (x-b)". qals+t)

(x ) 2{9'4« ) (x -0 Ex-0)
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) LBFC = £ APE. opposite  awle .

fomml

N4 2 pop > 1

LBCE = ZFPAE P{UF.@,{#M of Fhombus

m\g ) /(D = Jos”

cAagonal Heclt agle .

AAFE = 180

A BFC = (50

(i) 2 hours -

ANME = qu (given) + 2 PAE t4AFC

A’: b ) 8250
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iy o
¢?= o +¥0 (%) 2. %0.50- tos (0€

qQp’ = ZFAE t JAFE X

|

o
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Ct o= o Wovo cos los

ZBCE ¢ ZBFC AL BRC -~ g6
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[N —

ap £ B =0

“PRC - 90 -

ho )
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