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ASCHAM SCHOOL
MATHEMATICS TRIAL EXAMINATION 2015

General Instructions

+ Reading lime — 5 minutes NT*%%’
+  Warking time - 3'hours : ) gjﬁ

« Write using black pen. {n% i

+ Board-approved calculators may be used. %‘\f ‘i“*'”

¢ A table of standard Integrals is provided at the back of this Eﬁpe‘r
s Show all necessary working in Questions 11-16. { Lo {”'

7

Section! - - 10 marks
« Attempt Questions 1-10 using the Multiple Choi sheet

Datach the Multiple Choice sheet from, the bqj of this baoklet,
1

« Allow about 15 minutes for this Sectl%;l ,,,'

Section |l By, 6 marks

« Altempt Questions 11-186. 1‘;/‘?

+  Allow about 2 hours, 45\(’1§-‘mutes for this section.

g,

+ Do each quesﬁor}in;é%eparate booklet.
)
o Write your name[nfjibar and your teacher's name on each booklet,

Clearly labsel theironi of each booklet with the number of the question.

7= %
Collection, % ¥
_,r"‘ { \i ‘E}?- .
2 Sgart'each question of Section il In a new booklet.

'“*f.s/
« If you use a second booklet for a question, place it inside the first.

o

Indicate on the outstde of the first booklet that you have used two booklets for

that question.

s Write your name/number, teacher's name and quastion number on each
bookiet.

STANDARD INTEGRALS
. 1 A+l +
fxdt =™ el 2 0,if <0
n+l ’
1
fH dx =nx, x>0
x
ax 1 ax
fe dx ~—e™ aw(
a
1.,
fcosm:d.r: =-sinax, a0
a
fsinaxdx r_“’iCOSﬂT, a»l
a
2 i
fsec axdx =;tanm‘, ar0
1
fsecmctanatdr = secar, a=0
a
f—z-l——zdr =-l-tan'[£, anl
v x a a

1
dx
[

1
fmdr

-
=sin'Z, >0, -a<x<a
a
2 z
=]n(x+«]x - ),x>a>0

dx =In(x+\}x2+a2)

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

10 marks

Attempt Questions 110

Allow abont 15 minutes for this section

Use the multiple-choice answer sheet at the back of this exam paper for Questions 1 10

Ascham Mathamatics HSC Trial Examination 2015

5. Which of the following define the domain fmd fangc of the fimction f(x) =log, x?
(A) Domain: allrealx and Range: all realy.

(B) Domain: x>0 and Range: y>0.

(C) Domain: all realx and Range: y>0.

(D) Domain: x>0 and Range: all real y.

1 The value of log, JB is: ) A,
: 2 3 =y F
@ 2 ® = © 3 m 2 L)
3 2 £t~
RS,
&*}é‘f‘ k N
L™
\‘i’/
2 The exact value of si115—7r is: W -
4 e
A,
2y -
1 1 14 P 2
A) = B = I (6 = T B 225
(A) \[2— ) \/5 ,?'%_:ﬂ 1%4;?
= \?‘
)
o
o
. %4 -~
3 Qiven 5" =4, find ﬂ:l'eval}xe‘,gg 5
E: o
Y 4 5
_ e C a 2
@ -1 ,9?{‘329 © 3 ™

- e n?
4§ G log, x=0528 and log, y=0.176, find the valus of log, [%]

L

(A) -0.352 B 0352 © o 13

B
0% ¥
What is the x vg!ut:r;fﬁfgg’nﬁn}.mum turning point on y= F{x)?
A .
e
“ »r X-% T® g < r ™ =
i % 7

P

=l
3
7. {, What is the primitive of ——sinx?
by st p
(A) 3!11x+cos:q;|-C B) 3lnx—cosx+C

© tesxtC © Zcosxzic
X . X
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8. What is the limiting sum of this sequence?

45—15+5—1-§-+....

Ascham Mathematics HSGC Trial Examination 2016

3 1 2 i
A 33— B 34— C 66— D 67—
&) y (B . (8] 3 (D) P
Y
Pl -.;%-’-e_" !
: , i3
9. Consider the diagram below. %, .(‘VV‘

Which of ih/;\z}l’owmg represents the shaded area?

‘(A)\,;i ) d ® 2f s
if ka:} I ' I
‘m{éP i f( X de = [} £ dx @ f fey v [ £ de
. R

4|Page

10,  The price of one gram of gold, $7, was observed over the period of ¢ days. '

Through the period of observation it was noted that:

. 'd—P->Q

. ‘The rate of change of the pnce of gold was decreasmg

ot - - e

Which of 1he followmg graphs could be used to represent this sttuatmn? -'}z}‘
- S
@ s ® I
A
- 4
Ay
L
b 1 5"‘1 y N
, 7

%
) s (ﬂ/ P

~N

a

End of Multiple Choice,

5|Page -
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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 appropriafe wntmg booklet. Exira writing booklets are
available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or

calculations. : . oy,
37
Question 11 (15 marks) Use the Question 11 Writing Booklet,, A
(®)  Pactorise fully: ' 424, '-1{‘:%“: 1
. Yy
g ?
) Rationalise the d inator and simplify, 3 = A 2
< e dernomin H %
PATE Ay
I!&é‘ '}.—;‘"
%{i*&}s’ .
(e Consider the arithmetic series 5+12 ;f 194..4292,
"  How many terms ate in the scné‘fs? 2
i e
(iiy  Find the sum of the senesf 1
'.f o
¥
A “‘v:
. O
= 3
(d) Differentiate y ¢ wﬁ%}, rg:spect to x.
0] 2
i) ¥=2x" tanx 2
Sl N ¥
LN
R, 40 2
6x*
iv = 3
w J2x+1
End of question 11
- T 6]Pag—e
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Question 12 (15 marks) Start a new booklet.

3
(®  Bvaluate D (2n-1)",
E=3

(b) A sector with radins 4 cm has an arc length of 16 em. Find the area of the sector.

(©

6] Write down the focal length of the parabola. .0 )
£
(ii)  Find the equation of ikc parabola. Rl
o’
-

(D)  Shade the region in the plane defined by A%, éf and y>x—1.
Do not find the coordinates of the pomts nf mtersecuon
s *a'g:

{!?'—’ﬂ!

{e)  Find the equation of the tangent t6 the curve y = &* at the point where x=0, 3

Ty

R
b

A £
LS
o S
Ky

‘{ B
() Solve the: fo{lowimg equation forx: 3¢ —e™ =0.

;f‘f*
};

Sy

.pi"““‘“\

End of question 12.

7]Pa1,e




Ascham Mathematics HSC Trial Examinallon 2015

Ascham Mathematics HSC Tral Examinaticn 2016

Question 13 (15 marks) Start a new booklet.

(a) The diagram shows the straight line 4B with equation x+2y =2,
¥

. ™
(i) - Show thatthe equat:on of the line DC which Is’paréillel to AR and passes

through the point (2,2) is x+2y 6. (, ”-:,J ¥ 1
(i)  Calculate the distance between AB an%DC 2
(iii)  Calculate the area of the trapet;mm ﬁﬂ?C‘D 2
(iv)  Writc down a set of meq}{xl%%gsﬁat uniquely defines the region ABCD. 2

%

q

()] Consider the ﬁmctlot&{(;zyr —xt —x+l

(i) By usmg the. g‘ieupmg in pairs method, or otherwise, factorise

X Hxl = f—;l 74 1
(ii) :Ij_liencé state the x-intercepts of fi(x). i
(n!l) Datermme the coordinates and the nature of the stationary poinis
j/b‘ ,P on y=£(x). 2
?;\3‘ .
v}  Find the coordinates of the point(s) of inflexion of y = f(x}. 2
(v)  Hence, sketch the graph of y= f(x} ona number plane, showing all essentiat
features. 2
End of question 13,

8}Pane

Question 14 (15 marks) Start a new hooklet.

(@)  Solve d4cos’x=3 for -w<x<m. 2

()  Inthe diagram below, AB is parallel to CD.
XB bisects ZABC and YC bisects ZBCD. BX =CY.

A B S,

X
N Y
¢ i??‘}a';
Copy the diagram. t‘{%%;
Prove that 2 is the midpoint of BC. {” 3 3
A ‘%ﬁ;ﬁ
v
. 4x . \
(¢ Tind j4_t2 ey 2
T oY
457
® ~rf
{d) Determmelf (x *:xsinr —cosx is odd, even, or neither, 2
*é—:.l ){ ’
ST
{e) . U§é”r S;m on’s nile, with 5 function values to approximate 3
et

vy ' I:sz +dx dx.

(©§  For what valucs of k does the equation 3x* —kv+3 =0 have real and unequal roots?
3

End of question 14.
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Question 15 (15 marks) Start a new booklet.

(a)  The rate of growth of a certain population of cockroaches is given by the equation
dP

- =200(0.4~0.08¢) where P is the population after f months.
Initially there are 200 cockroaches.
(i) Show that the population after  months is P=200(1+0.4r—0. 041y ag

(iiy  Inhow many months will the initial population double itself? o % 2

M . Ina chemical reaction the amount (3 kilograms) of ng{ﬁsolved solid after £ howrs is
given by M = Ae™. A chemical reaction starts \wthggkg of solid and 5 kg remains

after 24 hours, i ;&;a
{%{ I :«'?
i Find the values of 4 and k. -2 ‘ér;y% 2
%

(iiy  Find the amount of undlssolved Jhd after 3 hours (gwe your answer to the

nearest gram) Yo 1
N4

(iiiy  Find the time laken to disstlve 19 kg of solid {give your answer correct to the

nearest hour), 3,4 ) 2
S

Question 15 continues on page Ii.

10|Pagcm

Question 15 — continued,

(€0  Kenneth borrows $80 000 in order to buy an apariment. The interest rate is 6% per
annum reducible and the loan is to be repaid in equal repayments of 33 at the end of
each month over 20 years with the interest compounded monthly.

Let $.4, be the amount owing after the nth repayment.

()] Wiite down expressions for $4, and $4, ; the amounts owing after thé first
and second repayments respectively . ,_.%1‘%},.

(i)  Show that the amount of each monthly repayment is 35’73 14 (gap‘ec{t to the
nearest cent).
> “'}n
£

e
S

(iiiy After2— ; years (i.e. 30 repayments) the interest rate rises- Eo’i 2 % p.a.

Find the new monthly repayment correct to Ihe’n;}est cent.
{Assume that the total duration of the loan js sull 20 years.) 3

g End of question 15.

“Uirage
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Question 16 (15 marks) Start a new booklet

m () Differentiate  y=cos’x
E sinxcos® x dr.

Hence, evaiuate

@D

5
e,

g
a1, ""57’

The area enclosed by the eurve xy =4, the x and y-axes and the lines y£4 and x =8
.y X '{?&s‘f
' Ry

o)
is rotated about the y-axis,

Yy
A =4
y=4

T
tStE
il

S .
()  Show that thmfo%m 6’2 the solid of revolution obtained is given by
Ay
. V=32;r+:rj:l—fdy
: FiR 4

Y] N ik
3 )
!ﬁ, L
F
(u)f H?ncc find the volume of the solid.

P

Question 16 continues on page 13

lﬁ]Pagem
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Question 16 — continyted.

©

The shape drawn below consists of a semi-circle ADC with centre O and diameter &

units and a sector ABC of radius & units, centre C and angle 0

Find the penmeterABCD of the shape m\tgr}ns of kand 6. 1
7 ":-’&m,; 2o
If the area of the of this shape is sqﬁarc unit, show that the perimeter P
is given by p=2 it k(l ) 3
*g‘xﬁ,
) 8
Show that the fe,a t pafrmmter ocours when k* =——. 3
_;f i%/ a+4
& )

7 {z

i *1—‘ 7~

END OF EXAM,
13|Page




| o —— _(an)

Student Number: MASTTER CoPY = "JoteTronNs . . B 3(x* ¢8)

. 3{x41) (xP-2x4y) /

b3 CaalE . 3avl¥)

*®
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Name: ’

‘ s -3 ( 27 v
SECTION| = Mathematics Multiple Choice Answer Sheet 10 Marks

€.

_ This sheet must be handed in separately. Detach it from the question paper. - e lewns = at (o) d

5

‘z;“t\ .
o A _ 191 = 54 {n-t) 7,

/

(i) Sn s %(Zq-{(ﬂ-l}d}
= X (e a0y

4] = h-l

n= 4z

Fa (et (a)7) .

tz33 ‘/

7
d. Y= {5-3x%)
' 4
4= 7 {(5-3x7) . Lx

/

R #3 (Sﬂgx‘jt

W) Y= 2 tamy .
g' 3 qanx.ux 4 2 gecty /

* rtanx + wiselx

(1) Y= doge { 3%° -5x)
S 6%-F
IRt
bx*

et

) Y=

: L

. St
b o= ‘vlzxﬂ Stix - e axqr)
24 ’

¥
=l Nt - gt ““\/ .

1att

= fay (ax41) -b¥? T 1q¥1H2w~cx1 , 6)';(35( t2) /

T7|Page T (2x=1) ¥V xn - () 1en (rues) | 724




Caone e () B
. LD el
ned  (2)
A : - _ .
web o (4 L
AF 4t =y /_ .
b rt‘{u“

_A=18 = (61 x4

xt= g4y

equation of paralela
{x-w)t=4aly-w) 7
f-1ff = 4aly-2)
(x-n* = sly-2) -/

dy -‘-.285’(. | - -. ) L"f“f}} :-m(,x;,x‘)
e xe .U_')‘fii‘_‘_“f’}
,'_- = 7z (‘J-I) -

J = i -

fatal ltrgdh. = 42 = 3.

C Qu- M ez

DE = xtrysE. passes Huoueh (2,2} -

MM - A T T
MM b pe-m o= ~

4. paratief.
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R I i 2 A
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.
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. Prea= MJL e o
Z 1%

= B’ ./

) X T w2 /
xvwy s S
¥wo v . w_/a/

bt oxt e X 4
% _x -—x‘ﬂ'

x (-1} - (x2-1)
(x-1)¢x?-1)

(x-1} (X—I-J {x41)

/

{(x-1)* (xn)
{2} imter cept of f)
] x= 1 /-
(ur) Sy poinis *
= 3E-axt

6 = 3X {
X

X -1

=v(3"f”)(>f-*J / /
. 3z

xe c3/x=r (-1:5), (o)

(ir) poris of mlexisin - T

thx) = gx-z.

fr T TXER
':P.‘.?Uc}gf/'oack Cam . = L

- + or 1
- V3 ) O T R T
-5 = x*3 3 "5 5
e T
. _H’ of Tw _
_ _ Aan o5

. _é.ﬁ Be = :CBCD { alkvnatt mjl_r_)

k3
. b 8
q
% ~:/7‘]

e [_it R O I 4

4-xt C 1A

= oz da{4-%) #cC-

. fix) = XSinx - tosx

ft-x) = —Xsin {(-x} - s (-¥}
fH-x) = xsi () - eex-

00 =" fx) = -t} v

- veN = {lx) - (- ,/

£ s even fum:ifairl/

/

trealdl,
ZB2h = J Y20 (e?ep,;sfk.déngk} :

Ty 8K = CY (C":"e’;fji

CLAYBZ F AZCY  Gongrusct tangle - ARS .
SoXz o= oY CHGJCAJZ? sidles m‘yféu..f,ap/

’ dhen 2 (e baid oty N

~4lx} = - (xsinx - cosx)
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2

a - e .

Lk

.

%_ﬂ-ﬁ,./.

{. real and unequal rosts .
b*-4qac 7 o- /
5)(!_ kx t3=8. ;

kP - 403)() 20

KZ - 36 ?_0-/

K r

Qe -

a8

P
f
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B

t=0 sp700

i)

Ll
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t

Baz o2y

Ll
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-
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/
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B
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vy vy

/

r
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tit)
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5
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200 = 26 (14 o4t - g.0447)
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160 = 4ot - 42

42~ 40t a0

t'= 5 pgth

R B,
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- - e ? Yarks 20K9 t =14 ) )
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, _ R
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. T Meage
- - ﬁ)\vlf /
- o TR
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o ,,AG?/‘_’ per annum

0.5 % per mal_ﬂh' 1/
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n
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