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Mathematics

General Instructions

e Reading time —5 minutes.
e Working time — 3 hours.
e Write using blue or black pen.

e Only board-approved calculators may be
used.

e Start each question in a new booklet.

e Atable of standard integrals is provided
at the back of the paper

e All necessary working should be shown.
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Teacher:

Total Marks — 100

10 marks

Pages 3-5

e Answer Questions1—-10
e Allow about 15 minutes for this section

90 marks

Pages 6-11

e Attempt Questions 11 - 16
e Allow about 2 hours 45 minutes for this
section
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TEACHER:

HSC COURSE

MATHEMATICS

TASK: Trial Examination

Topic Area Outcome H1 H2 |H3 | H4 | H5 | H6 | H7 | H8 | H9
Applications of Calculus \ v oA \
Integration \ \ v oA
Probability v VoA v
Plane Geometry 2 \ \ \
Linear Functions and Lines 2 \/ v | W
Series Applications \ \
Trigonometric Functions \ v | A \
Logarithmic and Exponential Functions YR \ \ \ \ \
Applications of Calculus to the Physical \ v | A \
World
Outcome Description
Seeks to apply mathematical techniques to problems in a wide range of practical
contexts. (NOTE: This outcome will NOT form part of the formal assessment
H1 program.)
H2 Constructs arguments to prove and justify results.
H3 Manipulates algebraic expressions involving logarithmic and exponential functions.

H4 models.

Expresses practical problems in mathematical terms based on simple given

Applies appropriate techniques from the study of calculus, geometry, probability,

H5 trigonometry and series to solve problems.

H6 Uses the derivative to determine the features of the graph of a function.

H7 Use the features of a graph to deduce information about the derivative.

H8 Uses techniques of integration to calculate areas and volumes.

H9 Communicates using mathematical language, notation, diagrams and graph:s.
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Section |
Multiple Choice
10 Marks

Answer on the answer sheet provided.

) .. 1
1. Which of the following is equal to ———?
g1sed 25 /3
2.5 -3 25 +/3 253
(A) — (B) — C) ———

2. The quadratic equation x*+3x—1=0 has roots a and £.

What is the value of af+(a+ ) ?

(A) 4 B) 2 € 4
3 J'%dx:’?
(A) %Inx+c (B) Inx+c (C) 2Inx+c

4.  The diagram shows the line ¢
\

60°
0 X
V4

What is the slope of the line ¢?

(A) 3 B) -3 ©)

-
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5. The diagram shows points A, B C and D on the graph y = f ()

¥y

At which pointis f'(x)>0and f"(x)=0?

(A) A (B) B (C) C (D) D
. . ) ) . 1
6. Which inequality defines the domain of the function f (x)=——"?
q Y ( ) VX+3
(A) x>-3 (B) x>-3 (C) x<-3 (D) x<-3

7. What is the perpendicular distance of the point (-3,1) from the line 3x—2y =42

7 7 15 15
(A) NG (B) Nl (©) N (D) NE

8.  Inthe diagram below ABC is a triangle and AB||DE

A

15cm
9cm

E 6cm B

Given that AB=15cm, DE =9 cm and BE =6 cm, what is the length of BC?

(A) 3.6cm (B) 6cm (C) 9cm (D) 15cm
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9.  The diagram shows the region enclosed by y=x-2 and y*> =4—x

Yi

Which of the following pairs of inequalities describes the shaded region in the diagram?

(A) y*<4-xand y>x-2
(B) y*<4-x and y<x-2
(C) y*>4-xand y>x-2
(D) y*>4-xand y<x-2

10. A particle is moving along the x axis. The displacement of the particle at t seconds
IS X metres.
At a certain time, x=-3ms™ and ¥=2 ms™

Which statement best describes the motion of the particle at that time?
(A) The particle is moving to the right with increasing speed
(B) The particle is moving to the left with increasing speed

(C) The particle is moving to the right with decreasing speed
(D) The particle is moving to the left with decreasing speed
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Section Il
90 Marks

Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are
available. In Questions 11-16, your responses should include relevant mathematical
reasoning and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks
. x-1 2
(@  Simplify 2
(b) (i) Draw the graphs of y=|x| and y=x-+4 on the same set of axes 2
(ii) Hence, or otherwise, solve the equation |x|=x+4 1
(c) For the series e* +e” +e¥ +........
(i)  Isthe series arithmetic or geometric? Explain why. 2
(i) Write an expression for the sum of the first 10 terms. 1
(d) Consider the function y =2*
X -1
2X
(i) Copy and complete the above table in your Writing Booklet. 1
(i)  Using Simpson’s rule with these five function values, find an estimate for the 2
area shaded in the diagram below.
’1
"o
-1
(e)  Find the exact solution of 5* =4 2
(f)  What are the solutions to 2 cos x=—/3 for —z <x<rx 2
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Marks
Question 12 (15 marks) Use a SEPARATE writing booklet

(@) Differentiate:

(i) X log, x 2
3x 2
(i) —
COS X
(b)  Find:
(i) j sec? 6x dx 1

3 2 3
.. 6Xx

i dx

@ T

2

(c) Consider the curve y=12x—x

2

() Findwhere Y -0 3
dx

(it)  Sketch the curve showing all important features 4
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Marks

Question 13 (15 marks) Use a SEPARATE writing booklet

(a)
y 3
P8 NOT TO SCALE

N 14
M
3
L
‘/_-4 O x'

The line ¢ cuts the x axis at L(—4,0) and the y axis at M (0,3) as shown.
N is a point on the line 4 and P is the point (0,8).

Copy the diagram into your writing booklet.

(i)  Find the equation of the line 4. 2
(i)  Show that the point (16, 15) lies on the line 4. 1
(iii) By considering the lengths of ML and MP, show the ALMP is isosceles. 2
(iv) Calculate the gradient of the line PL. 1
(v) Mis the midpoint of the interval LN. Find the coordinates of the point N. 2
(vi) Show that ZNPL is a right angle. 2
(vii) Find the equation of the circle that passes through the points N, P, and L. 2

(b)

(i)  Find the radius of the circle if the area 1
of the shaded sector is 127 cm?.

(i)  Hence find the exact length of major 2
arc AC.
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Marks
Question 14 (15 marks) Use a SEPARATE writing booklet

(@)  Consider the parabola with equation x° :12(y—1)

(i)  Find the coordinates of the vertex of the parabola 1

(i)  Find the coordinates of the focus of the parabola 2

(b)  After a week of rain the local dam starts to fill until, at 10am Sunday the dam
overflows. At this point the height (H) of the river starts to change at the rate of

[1—Lj metres per hour.
20

Initially the height of the river is 5 metres.

(i)  Show that the height of the river is given by the formula 1
H=- i—; +t+5

(i)  Find the maximum height of the river during this flood. 2

(iii) A bridge crossing this river will be blocked once the height of the river 3

reaches 12.5 metres.

At what times and days will the bridge be blocked and then re-opened?

(c) (i) Sketch the graph of y=e¢” over the domain 0<x<3 2

(i)  The area under the curve y =e* in part (i) is rotated about the x axis. 4

Find the volume generated. Write your answer in exact form and correct
to 3 significant figures.
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Marks
Question 15 (15 marks) Use a SEPARATE writing booklet

(@)

EEn 3 em Not to scale

7 cm

In the diagram, AC is parallel to DB, AB is 6 cm, BC is 3 cm and AC is 7 cm.
(i)  Use the cosine rule to find the size of ZACB, to the nearest degree. 3

(i)  Hence find the size of ZDBC, giving reasons for your answer. 1

(b) Thegraphs y=x*-3x-5 and y = x+k have only one point of intersection, P.

(i)  Show that the x coordinate of P satisfies x* —4x—-5-k =0 1

(i) Find the value of k. 2

(iii)  Find the coordinates of P. 2

(c) (1) Sketchthe curve y =4 cos g over the domain -2z < x<2rx 2
4

(i)  Find the equation of the tangent at the point where x :%

Mathematics Yr 12 Trial Examination 2014 LS:GA Page 10



Question 16 (15 marks) Use a SEPARATE writing booklet Marks

(@ Anobject moves in a straight line so that at any time t >0, its velocity v is given
by v =6t* + 6t —12

Vv

v=>6t"+61—12

1007
t
Find (i)  when its velocity is zero 1
(if)  its acceleration at this time 2
(iii)  the distance it travels between when t=3 and t=5 2
(b)  In November 1946, 18 koalas were introduced to Kangaroo Island. 5

By November 2006, the number of koalas had increased to 5000.

Assume that,the number; N of koalasiis increasing exponentially and satisfies an
equation of the form N = Ne", where N, and k are constants and t is measured in
years from November 1946.

Find the values of N, and k, and predict the number of koalas that will be present
on Kangaroo Island in November 2014.

(c) Felicity receives a money box on the day she’s born. Her parents decide that each
month, on the 1st of the month, they will deposit money into her money box and
give her this money on her 21st birthday.

The 1st month they deposit $10 into the money box.
The 2nd month they deposit $20, the 3rd month they deposit $30.
Each month they deposit $10 more into the money box than they did the month before.

(i)  How many times over the 21 years will Felicity’s parents deposit money into

her money box? 1
(i)  How much will be deposited into the money box in the month of her 21st 2
birthday?
(iii)  How much will Felicity receive from her parents on her 21st birthday? 2

End of paper

Mathematics Yr 12 Trial Examination 2014 LS:GA Page 11



TRUAL HSC — MATHEMRTICS —ANSWERS — 201y
LT o ;L_ . :
(b . A | lsgsTEtegd 61‘____%2_,_.%%2, |
2. C 1 A ~ xlegs= legd O @
' = g4 3 = _
2 A p /=
) % & \@Sb "{ O S TRt &)
. [ 9. R 'j - -
S B 0. R (f) lconx=V3 =0
: : 25X = -“@ 3t
6¢ME$T!©N | H LM /? (”} Stect P@u\'%s L‘ =0
(Y 4 2= x=T-%  T+t% -—Iu (z-2x"=o
e : 2 | 2N\ -
X-x x® @) = - () 3ux)=°
b 2 -+t
- ux — (x-0% , -
-1 . Ruesnow 12, §Mx=7_ e %22
= gx-xtagxt (ai‘)%w"" logex -
{ - g =
x,zcx:) = (% \'H%ex (bg ‘j/\ SUZ
= x| |
oy | ““Z" °3e % (] man byt (2,10)
s To (”‘) mw topd (2,-1b
Ua) y=1n —_
cosSX
( 2 A NIEL DT Selve y=o
43 = C&SX(%C )“61('5“\ 153 "Lx,...x,?'."'
2- (12—t =o
(es5>0) EL S
= e}"(gcps %t stAx)
(u) Xty S oS @
X = -2
)i
(Y e’(_te’v(_‘_&gl_(_' . (, 5(.\ ggeo bx dy O
OF-G =" | = fhnbxac
& L )] ()¢ b
= pO S @5 l)g x dy
x | 7 XL 2 (=20
Chebmedrie rz€ | ; 3
alrf_ ) | "—“’—[Z lsvge (I— “7:)] .
(W Sn= - e N 1| Test (00) Hfor prof
Sie = ex(e»i "%) @3 _ N vinfle wxlon
—"E—;:-‘-—-—-— =2 loge 26— 2 lo9e 6
- 25 | 72 MEMW\_%_I
() xi{-io (3 T 2l T @ (R e
() =TE] concmviny_ehanges

G
Cl % ﬂ:‘%‘(’i‘%’ 1+ l-l(_&)% —Fé'(z.{% il 2
= [0 % wnits @

E (OLO) Y pt. flrextov




TAAL HSC — MATHEMATICS — ANSWERS — 20y

&Li{—fé‘T{ON 132 —[ (_ﬂ) £=re (\M&\Svi’ avCS
(a\(_ﬂ 3(0»0‘ '—"-—E_ @ é - i-ig‘K 12
ywt =3 22T omn @
Eqn Y= %3{.'&*3 or

Bx—u»l VL=
(1) suwbst x=1b, =15

3(1) —urs) 412
= U ~60O w1
- O -

(lg)15) sahshes

. lhies on Line

C«\’\

(%) my=vV3taut = 5
MP = %-% =5
W =y
oA LMP TS (Sosce\es
QV) Grad PL = §-0

O —~—=L
- Z

O
W N =(wme) @
) N4, L) P(0.8)

O-
U L

®

M. iy *'!i * 2
= =
NP L PL
. NPL =07
Qr{'{) radiug =

cenitve T—ZQ;%) @

Eqnt xr+(y~) =25

(L)WY $¢* 0= o

Lo
2 SR
b-—[?..TF
= -y
¢ =12 cvn @

®

L BWE ST 1o N

@) xF =1y~ 1)
() Verrex = (0,0) (D
) 4a=12

= 3 ((foca) \6nj-\—\ﬁ3

Focus = LO) L}-) @

Uﬂ ok ReignF when

A _
ax - ©
l""...i.-'. =
1.7
t=20 @
0%
Merx Iheight = 727 420+5
Ho
1O+ +S

(i) when H= iz-5
2.5 = -t*
4o
—~t* 4ot -+ 20D
- not + 300 =
(e-20)(t-10)= 0

tZBO,\O heurs

+ 1t %5
hpo =

O

| © aavn Suw\a\uu\ <2304
= L{-\OW\ \N\ov\a’tcwj

[ ©enmn Su\.\i\ola,u’ R IZA%

'::%\av\f\ Sumo:\u_u‘ @

(LYY am = |- &

r 20

H = ~ f:?." T C
o
Swl, t=0o H=og

D = @ |
- —t%
H= "~ +++5

(HE) gt
&
!
3 > x
[,(':_gx) oLl 3
Gy v= ™ (y* el
[~
= Tl‘ggc?'x ex @
0
(5] ©

”-;‘,:_(e“‘ﬂ) ®

NR O\Mu—\ W e X

e cr et Couvdl {;\3

M twis aqwestion .




Triel HSC — Matihewiadics — A aswress — Z9oVW
QuESTION 15 , - . __
) 2 ©) v\-:-ch,os%_ () o= ?@Zg‘-ﬂa—t—@ Al
(a‘)(@ cosl ~O+ bi-c.? pertod = L 3
Zols , Araid = Ly ; 5
= 3%47%-¢2 | 1 @ ’—‘Ez_-e?‘-a-%&*mt}
z &
221 €, sl ’“/\ﬁ 2% 3
-4 T )
C— - W(M¥W3 —_L‘- _L?"(ZJ) 43(%3 ‘—‘Z(%ﬁ
(W), LB BC= [30°—55° ! (“\) Y= eosZ 2. = 26545 CZ:
— gz_z_o @ 3‘ - - L}Sl“ = ;[, = 220 LS
\Coiv\l,e,r‘\@{- awj\es . x QD) N :Noe.
I perratiel Lwes DB [|RC ‘ Lsvs Z faul ! o N=W
. when o= :8 @ 7006 1 tro WN= 5¥S0
(."’) (l\ Solwe 5\%%\'\‘&&9\4&&, 3 'l.'\‘/ ' r Nep = \%®
=1 =L cos g )
“ = -3%-5 © ‘3:4_\2 = 237 SOOO:%%QEQK
4= 2@ | z = e
Sl © n Lo 0 evn ™ 3
2_o v 3= Zs‘f" Lok = Ln 250
xt-2x -5 = XX = -2( %)=\ Ve
Xr-x ~5 -k = o @ Ecun o dean p o Lw SO
15
(1\\ ;J“h\l one weol P U 203 = —\ (')L-W3> 7
© V- = ;
fhae =0 L Y- 2% = —x -\-{?3 = o0137%30-- -
b+ 4(5¥L) =0 f’
b t20 <tk =0 | QuesnonN b In2eovg , €269
- o : o5 00 B
L":: = a‘S{; ® (&) vzttt —12 Zige e
' - (l\ Vz=o :I05%7ﬂEOS
C\‘B )(_L_({_x,_s 49 =0 ¥+ bt -12=0 5
XE—ux = o t*xt-2 =0 = 1pS¥T apprex.
@L"l)L:ﬂo -V = © GY uxve =252 0
¥ =2 t#-2 .. t=\ (1) to tzo+3o%- -
.._.___ _"E T?.SL = & + 2514
C'i} , ztot2sire (1
P2 1) ‘ Oki\ijztﬂo s
when = | . (WS, = 3 (et €)
= 12{ %t (_2) - %2- O+ ?,S‘zﬂ
=15

=$31% 150

&



	Yr12 Mathematics Trial 2014 -LS
	Total Marks – 100
	Kirrawee High School
	Mathematics
	Higher School Certificate

	Mathematics Trial HSC - 2014 - Solutions

