Year 12 Mathematics

Trial Examination

Teacher Setting Paper: Mrs T Finch
Head of Department: Mrs M Hill

General Instructions

¢ Reading time ~ 5 minutes

¢  Working time — 3 hours

e Write using black or blue pen

» Board approved calculator may be used

» Write you answers to Section | on the
multiple choice answer sheet provided

e Write your answers to Section 2 in the
answer booklets provided. Start a new
booklet for each question

e Write your student number only on the
front of each booklet

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

e In Questions 11-16, show relevant
mathematical reasoning and/or
calculations

Total marks — 100

Section 1 Pages 2-4

10 marks

e Attempt all questions 1-10

o Allow 15 minutes for this section

Section 2 Pages 5- 12
90 marks

e Attempt all questions 11-16
s  Allow 2 hour and 45 minutes for this section

This examination paper does not necessarily reflect the content or
Jformat of the Higher School Certificate Examination in this subject



Section 1 (10 marks)

Attempt Questions 1 -10
Allow 15 minutes for this section

Use the multipie-chsice answer sheet for Questions 1-10

. /2. ~8.1x0.04 :
1. What s } W correct to 3 significant figures?
Ax107°

Ay 411
B) 412
(C) 4118
D) 4119

2. If 335+720=Ja  then a= ?

A 5
B) 25
€ 125
™ 15

3. What is the exact value of coslg ?

5
@7
i
® -7
NG

1
D -
NN

4. J f(x) dx=2 then j (2 (x)+3) dx is equal to

A 2
®) 13
© 7
™) 10
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5. The diagram below shows the graph of y = f(x). Points ¥, X, ¥ and Z are stationary points

and Z 1s a point of inflexion.
T

Which of the points on y = f(x) corresponds to the description

Y _o dwf >0
dx dx

»>0

(A)
(B)
©)
(D)

N~ R T

sin
m =
g0 44

(A 1
B 4

(©)

)

7. The function f(x)=-3 cos[zsj-{} has a period of

/e
(A) 3

r
(B) 0
«© 3
D) 10
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8. The limiting sum of the series] -2 p + 4 p*

A)
(B)
(©)

)

i

~{E2 3t @l oo

9. What are the solutions to 3x’ = 7x-3 =0

A)

(B)

(©

(D)

10. Which of the following represents the domain of the function: f(x)=+v9~x" + __1_3:
x st

(A)
(B)
©)
(D)

xm?i\fﬁ
6
_—7£4/85

6
7413
X o
6
~7+J13
6

x#3
x<3
—3<x<3

-3<x<3
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End of multiple choice section
Section 2 is on the next page

...... 18 f_;'— , find the value of p
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Section 2 (90 marks)

Attempt Questions 11-16

Allow about 2 hour and 45 minutes for this section

Answer each question in a SEPARATE 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

a) Solve for x: —6—:x—5
x 2

b) Solve {3x—4! <8

2
¢) If tanf = g and cos@ <0, find the exact value of cosecé 2
d) Solveforx, 97 =27 2
e) Differentiate with respect to x:
() yzcos(x2 ~1) 2
. l—e”
(iy y=-— - 2
X
f) Inthe diagram below ABC is a straight line. If £LDBC =40°, ZDAB=30°, BD=CD
and 48 =10 ¢m, what 1s the value of BC, to the nearest cm?
3
0 Not to scale
40° 30°
C B A
End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet
a) In the diagram AB is an arc of a circle with the centre O. The length of the arc 4B is

35 ) . .
——2?5— em . The area of the sector AOB is 47 ¢m’ . Find the radius of the sector.

hiot fo scale

2
o
b) The diagram shows the points 4{2,5) and B(5,4)
iy Not to scate
B
o
(i) Show that the equation of the line 4B is x+3y~17=0 2
(ii) Find the coordinates of M the midpoint of 4B. 1
(ili)  Show that the equation of the perpendicular bisector of 4B 1s 3x—y—-6=10 1
(iv)  The perpendicular bisector of AB cuts the-x-axis at C. Find the coordinates of C.
(v)  Find the area of A4BC p)
¢) Give the exact value of log (M}M] 1
V3

d) Find Isin-’zi dx 2

e} Find the equation of the normal to y = (x3 ~«~1)2 at the point x =1

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

a)  Consider the function f(x)=2x"-3x"~36x+26

1) Find the co-ordinates of the stationary points of the curve y = f(x) and

determine their nature. }
(ii) Find the co-ordinates of any point of inflexion. ]
(iii)  Hence sketch the graph of f(x)=2x"—3x’ =36x + 26 by showing the above
information. 2
(iv)  For what values of x is the curve concave down and decreasing? i
b) There are three green lolly frogs and one red lolly frog in a jar. One frog is selected at
random, eaten, and then a second frog is selected at random and also eaten. Find the
probability that:
(i) The two frogs caten are both green. 1
(ii)  Thered frog is the second one eaten. 1
¢) Let A be the point (~2,0) and B(6,0). The point P(x, ) is such that 4P L PB.
(i) Find the gradient of PA. 1
(ii)  Hence, find the equation of the locus of P. 5
d) If @ and f are the roots of the quadratic equation 3x” +8x+7 =0 , find the value of
(i a+p |
() af 1
Gi) o'+ 1

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

a) Consider the parabola 2y = x* ~ 4x

() Find the coordinates of the focus 2
(ii)  Find the equation of the directrix. 1
(iii)  What is the length of the latus rectum? 1

b} Solve: 28in@++3 =0 for 0<6<2x

2
3
¢} Evaluate: I (6’ +1) dx 3
3
d) A sum of $2 000 is deposited at the start of each year in an account that earns 10%
interest per annum. Find the total value of the investment at the end of the 15% year,
correct to the nearest dollar 2
e) A 5 metre high fence stands 4 metres from the wall of a house. A farmer wishes to reach a
point, A, on the wall by the use of a ladder, L, that can reach from the ground outside the
fence to the wall as shown in the diagram below,
A Not io scale
\ c ]
y
5m
| N D
B 4m c X
S5(x+4
(i) Prove that y = wwgwwwwl 1
X
. 2 2 25
(i)  Hence show that L' ={x+4) | 1+ =% 2
X

(iii)  Hence find the length of the shortest ladder that can reach from the ground outside
the fence to the wall. (Answer to 1 decimal place)

End of Question 14

2015 Mathematics Trial Examination Page 8 of 15



Question 15 (15 marks) Use a SEPARATE writing booklet

a) A particle moves along a smooth horizontal surface according to x =10+87-2¢", with

x in metres and ¢ in seconds.

(i) Find when the particle is at the origin.

1
(iiy  Find where the particle is stationary. 2
(iili)  Show that the particle has constant acceleration. 1
{iv)  How far has the particle travelled in the first 6 seconds. 2

b) The region between the curve y = ngwwi, the y-axis and the line y =1 shown below, is
+x

rotated about the y-axis.

-9

-

1] Show that the volume of the solid formed is given by

2
szr.}‘ [—Z——I}dy 1
P VY

(i)  Hence find its volume. 2

Question 15 is continued on page 10
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Question 15 (continued)

¢) Inthe diagram ABUIFD . AADF isright angled, C is the midpoint of AD and £ is the
midpoint of FD.

Not to scale

-

Copy or trace this diagram into your answer booklet.

(i) Explain why £CED = ZABC 1
(i)  Show that ACDE = ACAB 2
(ifi)  Show that AF =2BC 1

d) Consider the function y = log, (x2 + I) . Using Simpson’s Rule with 5 function values to

4

approximate I 1oge(x2+1) dx )
4]

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet

a) The population of a species of bacteria P, at time ¢ minutes, grows such that

P =2000e" where kis a positive constant.

] Show that the rate of increase of the population is proportional to the size of the
. : . dP
population at that time, that is = =kP. 1
¢

(ii) Given that the initial population doubles after 4 minutes, calculate the value of k&

2
correct to 3 significant figures.
(iii)  Find the population after 6 minutes, correct to the nearest whole number. 2
b) Henry borrows $200 000 which is to be repaid in equal monthly instalments of $A.
The interest rate is 7.2% per annum reducible, calculated monthly.
@) Show that the amount $4 , owing after the nth month is given by the formula: 5

A, =200000x1.006" - M (1+1.006 +1.006” +...+1.006™" )

(i)  The minimum monthly repayment is the amount required to repay the loan i 25 3

years. Find the minimum monthly repayment, $A4.

Question 16 is continued on page 12
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Question 16 (continued)

¢} Ona factory production line a tap opens and closes to fill empty containers with liquid.
As the tap opens, the rate of flow of liquid, R, litres per second, increases for the first 10
seconds according to

_ &
50

After 10 seconds, the rate of flow remains constant until the tap begins to close.

R

As the tap closes, the rate of flow decreases at a constant rate for 10 seconds, after which

the tap has fully closed and the rate of flow is zero.

(i) Show that, while the tap is fully open, the volume in the container, in litres, at

any time ¢, is given by

(ify  For how many seconds must the tap remain fully open in order to exactly fill a

120 litre container with no spillage?

End of Examination
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Number:

Year 12 Mathematics

Trial Examination: Multiple Choice Answer Sheet

For multiple choice questions, choose the best answer A, B, C or D and fill in the correct circle.

N ONONONE),
. ©®®0®
SONONGRO);
. @O
N ONONOR®
. @®O0
A ONONON®)
s © ®0O0
. @ ®OO
n. © ® 0

2015 Mathematics Trial Examination Page 13 of 15



BLANK PAGE

2015 Mathematics Trial Examination Page 14 of 15



STANDARD INTEGRALS

3 1 .
x"dx = ™ o=l x=0,ifn<0
o n+1

—dx =lnx, x>0
J x

ax 1 .

e™ dx =—e", a#{
J a
3 l )

cos ax dx =-—sinax, a#{0
J a

. I

sin ax dx =——cosax, a#(

a

' 2 I

sec” ax dx =—tanax, a=0
J a
) 1

secaxtanaxdy =-—secax, a0
J a
[ 1

—dx =~tant >, a=0
Ja +x a a
© 1

.o X
zdx =sin" =, a>0, ~a<x<a

JVa' —x a

mw}mwdx _ ln@-ﬂ}xz——az) x>a>0

m—l———dx - In(r+\/x2+a2)

2 2
¥ X" +da

NOTE: Inx=log, x, x>0

2015 Mathematics Trial Examination Page 15 of 15



205 Pk Tk
Mok U
" E}\ah

L1
Y
A

:U"\ -+ u?
> PO

W

D Rewa e g
@) A% riw
=38Rk

= S5




Ry o%ey Vo

Aw__:to_“fz

o B e

| BC e
a) T R

B0 e U - A e 008

/‘_"T"‘
o
e
R
%)
#
T

o L)

Loyt "‘«l‘* "3.&3”:” Qavl' \-ra?t /
- ,

B e S, P
b

- o
< ':3}{;@.&-*?3}?'?)0,
~







Q\'b

) ?M oS Aaedl
u)Hm. b - bx Db

Hﬂ o

J 'L - - (,, =0 ) _ 
:bx ’ﬂkm} ol__
:%—ws' ( 10
ﬂv‘\@)u\lx l) /
£ )= Dol
% ﬁ\ %»0

(’a -55) % (170)
o M / w.@.“&m
M*MO-

121 -b =0

300

.L

:q -t

5 “ ) = o M %\ sww

-qa :
oo ok X '\,\,
e %E; )

.v:%_m"‘ ] %:%
u} Mg X% My

?' "—“é—
(*uaq

f T
f-m

L

A L'x N

otv

A A20) B(L o) Phag)

'%S_

(w— fo\
Hmbg

-“""qu -2 b+ 12
“"V"” =\

uwo
%%%¥q

L

e

v

v



% o v T Lf"’L N

) ) l:% |

1
L

“us\-

z L=

Fom,s (1

.1;

V -
&) \61 - l:z. /.
) ks,

0 Lun® + -0
Mt '_{_é :
7

-y

| Moo= g‘%%"f _. |
' %vh& ) ) Y D |

O&®eln

L

: o = oaslen -

“& c,‘“ T |
i ) AKSD \\\ALCD 0quiengular
_ éf - “f\-“‘r"*_ LT
R
Uﬁi 6!1&%\
AR
R

Mo Hbl)

»gs (u%\
- §~m% 3 (‘xw}

L:m Wy & . 951

(KH*) (\+l§1 \)
LM‘D‘) (HS'L) S{}Q e
"‘(H’l%ﬁ. 3

QJ{
(H—DSXL)Q\ Hl )
| %’AIk’r.?Sv.. - | &m

"-Dsaw 00 xv (\+ 25 )

‘{}xL

0 =
’)&
Q

f

&_1900” [\5\. i \-\%+ - ﬂ.,

O

\\-'\

= ANOQ X

2 $loAe

2,
. gvu
.

A
_‘“ 251 WO rL 131
\OO

L (%w} Vs

= 12-70) 67 .
1 S

oo

loo}

o
~



S

_‘&) 1'\0%9& 2

éx,) =0 ‘.Lk ~%t -\0 =0

E
1

L -k -S

Lh %Xh H\ Dl.

E7D ’c. Suwﬁ;/

| »q *e % - %k Qo
oy M=% o |

“‘U ¢ v VLt~ L tandS

| E”\" R939Y S o T St

INg Yook = Conshan” ]
,,%m), b= 2 oaez VO 4% -2 |

[LDEL: £ A8C M, “@a

= 19

‘i “"!i J\ )
Y A=0 ‘=0 v

o /’
?i. \‘O ’r%’“(o lﬁﬁo_
| el o S
é\ % % ¥ “T
:st o
1 \IT\Sb
5 I e
ey
v «3 .
v_aly
¥ 57" Va

.;g wcm}a ane m T
TS O
M’Du AL'\% |

J\Q CO g
LCQ’W’L_Y’(C%CXV::\

. \ﬁww Lﬁ
‘ BQD AQM; MRS

u‘-&) Ce. = % -
u,«;h/)

\M \-\b\)\' 9&&3‘\&
%\Lw ; &w Ty w(iﬁxlwno) &WX
‘%\f\” g £ S|

=5 ,\/N \’\\.‘;\\3 %b} \0 b\\\‘ﬂ

ot
w" J’



LM SR

\))( =15 ¢

| 2200000 10000 M -
= 3000 00k M
| 5\&'—}‘3‘ 100k - A

wL

f\ g&w’iﬁbu‘k\k}[}b T’\‘ﬁ\%

-l oge - M \/
_fl - 80 R X\ WM Wy

\O%\v =
s IS RV ""\uu.:

¢ oty |
":)Q = ey V-BD

Y

\d\ QSODQ_,‘&\QQ‘Q « £ L0

- CEEN
2 B A

Ne k2o V= 2R L

©=9n0000 % 0ok - Mx\ﬂoﬂ

l/ 1013(3 \ A

il

U‘) Fask 10 f:{w-ém | ww b
o 10 s R "‘%\_ \5 |
‘«.o\,':-’ w0 =\
8 -(er )= 02

L= b <)

\/\/

> L/
\qf),vs {,3 ,_E {: %\}C&g



