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f .Mathema'tics

General Instructions
. Wo.rkmg. time - 2 hours Section T
*  Write using black or blue pen 10 marks

* Board-approved caloulators may be
used

+ A table of standard integrals is
provided at the back of this paper | Section I

«  Show relevant mathematical 60 marks
reasoning and/or calculations in « Attempt Questions 11-14 .
Questions 11-14 +  Allow about I hour 45 minutes for this section

Student Name:r

Section 1

Section T

Preliminary Mathematics

Section I

10 marks
Attempt Guestions 1- 10
Allow about 15 minutes for this seetion

Use the multiplechoice answer sheet for Questions 1-10

Question 11

Question 12

Question 13

Question 4

Total marks - 70

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

1 What is the valus of ﬂ correct to two decimal places?
3.65+6.7 .
(4 019
B) 061
(C) 528
(D) 844

2 'What is the solution to the equation 63 =x+27

2 1
A) r=-2 =—_=
(A) x 3 or x; 2

(B} .r=§ or x=-—

M= w2 =

2
-_= =
) =x ar x

(D) x:%- or x:%

3 What is the midpoint of (~2,5) and (2,--3)?

Ay @B
® 09
© @y
™ @9

4 What is the simultaneous solution to the equations 2x—y =-8 and 3x+2y=-57

(A) x=-3 and y=-2
(B) x=-3and y=2

(C) x;3 and y=-2

(D} x=3and y=2




Preliminary Mathematics . , Preliminary Mathematics

5 Which of the following is true for the function f(x)= Sf ~7x? ' § What is the exact value of cos135" +cosec60'?
(A) Even function A) 22—
(B) ©Odd function _ J6
(C), Neither odd or even B i . 221
(D) Zero function - ® 5
22+43
6 The diagram sttows the graph of the function y =5x-x7. © T
¥ .
W2+1

® =%

9 What values of k does the equation x” + (£ +3)x+5=0 have equal roots?

(A} k=-3%.5
_ ®) k=-3£2/5
<« ¢4
‘ | , © k=325
What pair of inequalities specify the shaded region? ' : D) k=342 Js5 '

(A) ys5x—x"and y<0.
¥ y
£5x—x" and y=0.
B ¥ b
(C) yz5x-x" andy<0. . 10 What is the solution to the equation cos(v§~+30'] =sin@ for 0" SO<90"?
@) yzSx—xland y20. '

(A) §=20

7 The following triangle has sides 30 cm, 50 cm and 60 cm. (B) &=30°
30 ¢m : o . € @=40°

) =50

50 ¢m
60 o

Angle C is the largest angle. Which of the foiloﬁfing expressioﬁs is correct for angle C7
30% 4 607 - 50 '
2x30x60
50? +30% — 607
2x50%30
S0 + 60° - 307
2x50x60
50° +30% - 60°
2x50x60

{A) CosC=
(B) CosC=
(C) CosC=

(D) CosC=




Preliminary Mathematics

Section IT
Question 12 (15 marks) Marks

60 marks

Aftempt Questions 11— 14 )

Allow about 1 hours and 45 minutes for this section
Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations,

Question 11 (15 marks) o A S Marks
(2) Find the value ofa and bif _4 7 :_a+§ﬁ o 2
(b} Factorse completely 3x* +15x—72 ' 2
{¢) Solve x*+4x+320 ' ‘ 2
(d) Factorise completely x*y—y—z+x7z. 3 2
(&) Solve|4—3x=7 o A .2

Yol X-dx-S
' Sirplify ~—x——— . 3
M Stmplity -1 4x® 4 dxr 4

(& Solve forxif 4* =32 . 1

(h) Theline 6x—ky =2 passes through the point (3,2) . Find the value of k. 1




Preliminary Mathematics

Question 12 (15 marks)

(@) Theline x+2y—4=0 cuts the x-axis at B and the y-axis at 4.

A Not to seale

B\ *

(i)  What are the coordinates of 4 and B? ;

(iiy  Find the perpendicular distance from P(2,6) to x+2y—4=0.
(i) Find the gradient of AP.

(iv) Hence or otherwise find the equation of AP.

(v)  What is the distance from A4 {o B?

(vi)  Calculate the area of AAPB.

{b) Prove {secf—cosf)’ =tan? §—sin’ @
(¢)  Solvethe equation 2cos f=—+/3 for 0" < § <360°

(d) Draw neat one third page sketches of the following equations on a separate
set of axes. Show clearly the essential features of each graph.

() (x-D?+3* =36
@y y=lx+3l

(e} TFor what valuss of m is —4.r2A+‘3x+m a positive definite,

A

Marks

N Lt

Preliminary Mathematics

Question 13 (13 marks)

{a) A vertical tower AB with points B, Cand Dina stfaight [ine on the ground is
shown below. The distance CD is 100 metres. The angle of elevation fo the
top of the tower from point C is 35° and from point D is 60°.

|
Not to scale
B D C
(@) . Show that 4D =1003%
sin25

(ii)  Calculate the height of the tower. Answer to the nearest metre.

() A point A is 6 km south-west of & poind O and a point B is 9 km on a bearing
. of 140° from O,

) What is the size of Z40B?

(iiy  Pind the distance AR correct to one decimal place.
(iii)  Find the size of /BAO correct to the nearest degree.
(iv}  Find the true bearing of B from A.

{¢) Find the value of k if the sum of the roofs of x* —(k-1x+2k =0 is equal to
the product of the roots. :

(@) Solve 4*~9(2)+8=0

, :
(6) Bvaluate > 2" .

r=l

Marks

Ll - I~ T




Preliminary Mathematics

Question 14 (15 marks} Marks

(8) If @ and # are roots of the quadratic equation 2x* —7x+8§=0, find
B atf 1
(i) af 1
I 1
iH) —+— 1
(ii1) o

- (b) The function y= f(x) is defined as-follows:

27 for x<0
flx)=<1  for x=0
= far x>0
@ Draw a sketch of the graph of y = f(x). . 2

() Evaluate £(3)+/(0)+/0).

(c) For the arithmetic sequence 4, 9, 14, 19, ...
) Write the rule to describe the nth term.
(i)  What is the 25" term? )
(iif)  Find the sum of the first 100 terms.

(1) Given the parabola x* —4x—12=8y
(I} Write the equation in the form (x—A)? = daly —k)
(ii) Find the coordinates of the vertex and focus.

(iif)  Find the equation of the axis of symmetry of the parabola.
{iv)  Draw aneat skeich of the pargbola showing the above information.

S L

End of paper
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1 Whatis the value of _vist coriect to two decimal p]aces?
165+67

+/3.84

————=(.1893325405 = 0.19
3.65+6.7

I Mark: A

2 What is the solution to the equation 6x* = x+27

6x'—x—2=0
(Gx—2)2x+1)=0
(B3x—2}=00r Qx+1)=0

L2 1
SX=T O X=—
3 2

i Mark: B

T The following trisngle has sides 30 cin, 50 cm and 60 cm.
30 em

50 em
60 cmi

Angle C is the largest angle. Which of the following expressions is
correct for angle C7

3  What is the midpoint of (-2,5) and (2,-3)7

=242 5+-3
2

Midpoint=[ )=(0-l)

1 Mark: A

Largest angle is opposite the longest side (60 cin}

4 What is the simultaneous selution (o the equations 2x—y =8 and
3x+2y=-57

Zx-y=-8 ()
Ix4-2p=-5 ()
Multiply equation (1} by 2
4x-2y=-—16 (3)
Equatien (2} +(3)
Tx=—2lorx=-3

Substitute x=—3 into equation (1)
—6—y=—B8ory=2
Solutionis x=-3 aud y=2.

1 Mark: B

5 Which of the following fs true for the function f{(x)=8x"-7x?

F(x)=8x"-7x Odd function f{(—x)=—f(x).
Jx) =8 (=x) ~Tx(~x)
=85 ~Tx) =—f ()

1 Mark: B

6 The diagram shows the graph of the fanction y = 5x—x*.
What pair of inequalities specify thie shaded region?

Point A lies of the x axis { y=0).

To find x when y =0 substitute into y =5x—x".

0=5x-x

=x(5—x)

Sox=0orx=5" Point A is (5,0}

Inequalities are y £ 5x—x and 'y =0.

Test by substituling peints into the inequalities.
(2,1):125%2-2" and 120 True.

Cosine rile
507 1+ 30% — 602 1 Mark: B
Cos C= 20 20 —8Y
2x50x30
8 What is the exact value of cosi35" + cosec60"?
tor 12 W23
cos135 +cosecfl =——=+p=—Fpct-—==p= 1 Mark: A
FETTRYET %
9 What values of k does the equation x*+(k+3}x+5=0 have equal
roots?
Equsa! roots A=0
: . fﬁi\’ 2)—4 -1
A=b*—dac ke (6; IXIX
*
=(k+3)" —4x1x5 —6++/80 1 Mark: B
=k 46k +9-20 == =325
=k 1 6k—-11=0
k=-3+25
18 What is the solution fo the equation cos (g+ 30') =sing for
0"<0<907
Sine and cosine are complementary angles: sin# =cos(90-8)
cos(—g+30‘J =cos(90" — &)
. | Mark: C
g+30'=90’—9 "t

&+060" =180" 24
30=120" or § =40
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Prefiminary Mathematics SOLUTIONS 2015

(g)

Question 11](15 marks) I

Marks

(2)

Find the value of g and b if LI a+bJT.

3-J7

4 A 3T _BeD L
3=dT 3T 34T 97 27

La=6bandb=2

2 Marks: Correct
answer.

1 Mark: Uses the
conjugate.

{b)

Factorise completely 3x* +15x—72

3% +15x—72=3(x" +5x—24)
=3(x+8)(x—3)

2 Marks: Correct
ANSWET,

1 Mark: Finds one
factor.

Solve for xif 4" =32
4*=32
@y =2
2x=5
x=2.5

1 Mark: Correct
answer.

(h)

The line 6x—ky =2 passes through the point (3,2) . Find the value of £.

1

(3,2) satisfies the equation 6x— iy =2

6x3—-fkx2=2

18-2k=2
-2k =-16

k=8

2 Marks: Correct
answer.

1 Mark: Substitutes
{3,2} inio the
equation .

{c)

Solve x* +4x+320

X +4x+320
(b 3)(x+1)20

Hencex2—-lor x<-3

2 Marks: Correct
answer.

1 Mark: Finds one
solution

(d)

Factorise completely ¥y —y—z+x’z.

Py—y—z+xtz=xy+x'z-y-z
=2 (p+z)=1(y+z)
= -(y+2)
= (x+ D)= (3 4 2)

2 Marks: Correct
ANSWEL.

I Mark: Groups teons
and faclorises.

(e} | Solve l4—3x=7
4-3x<7 and . 4—3x>-7 2 Marks: Correct
—x<3 ~3x>—11 ANSWeEL.
xz—1 1 2 -
xs'-'-l'; or 3‘3‘ 1 Mark: Finds one
solution or shows
Solution m;u_u};!, some understanding.
. 3 v
1 3
(0 | simplity X Ly ¥ 45

PO S
-1 4x +4x+4

.1'3—-1)( X edx-5 (x-1) +x+l}x(x+l)(x—5)

¥l 47 +ax+4 =D+ AP +x+l)
_(x—5)
4

3 Marks: Correct
answer,

2 Marks: Makes
significant progress.

1 Mark: Correctly
factorises one term
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Preliminary Mathematics SOLUTIONS 2015

Quiestion 12 [(ISmarks) |

(v} | What is the distance from 4 to B?
Distance 4B == "(Iz_xl)z"’(}’z")ﬂ)l 1 Mark: Correct
. answer.
=J(4-07 +(0-2)
=420=245
(vi) | Calculate the area of A4PE,
1 . 1 Mark: C t
A =Ebh =—;-x 25 %25 =10 square units ans:::r. otres
(b} | Prove (sec@—cos8)’ =1tan* 0 —sin’ 8
LHS = (secd —cosd)? 2 Marks: Correct
=sec’ @ 2secdcosf+cos” 0 answer.
eenla 2 N
=sec §-2+cos’ 0 1 Mark: Uses relevant
=gec’ -1~ (1—cos’ ) trig identity.
=tan® §—sin® @ = RHS
{c) | Solve the equation Zeos § = 3 for 0" < B =360
2c0s fi=—3 2 Marks: Correct
3 answer.
cos f=——— I .
2 Mark: Calculates
=150 or 210° one answer or 30°
{d) Draw neat one third page sketches of the following equations on a separate
set of axes. Show clearly the essential features of each graph.
{i) (x—1*+y" =36

Marks
(a) | Theline x+2y—4 =0 cuts the x-axis at B and the y-axis at 4.
T Yot 1o seale
.
A
B X
(i) What are the coordinates of 4 and 57
Point 4 is the y-intercept or x=0 2 Marks: Correct
0+2y—-4=0 ANSWEL
y=2 |
-, Mark: Finds e;lherA
- A0,2) orB.
Point B is the x-intercept or =0
X+2%x0-4=0 or x=4
- B(4,0)
(ii) | Find the perpendicular distance from F(2,6) o x+2y—4=0.
AP= ar[+by,+c y bid
a +b1 . i
-i ;
- N ~ E
-
_|10]_10¥5 1~
f 5 4 i \ x
=25 ! B S
Alternatively Pythagoras theorem AP* =2+ 47
AP =420 =25
(tii) | Find the gradient of AP.
_yn 62 4 1 Mark: Correct
Gradient 4P = i 7032 ANSWEL.
(iv) | Hence or otherwise find the equation of AP,
y—3 =mlx—x)} 1 Mark: Correct
—2=2(x~0)" ANSWEL,
2x—y+2=0

Circle with centre (1,0) and radius 6 units.

[ Mark: Correct
answer.
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Preliminary Mathematics SOLUTIONS 2015

Question 13 l(lS marks) |

Mavlks

@

A vertical tower A8 with points B, C and D in a straight line on the ground is
shown below, The distance CP is 100 metres. The angle of elevation to the
top of the tower from point Cis 35° and from point D is 60°.

(i) | y=le+3
' ¥ 1 Mark: Correct
o answet.
(e} | For what values of m is —4x*+3x+m a posilive definite.
Positive definite A<0 or b*—dac <0 2 Marks: Correct
answer.,

P —4x—dxm<0
Q4+ 16m <O
16m <9

9
m<——
16

1 Mark: Substitute
into discriminant
correctly

{i) Show that AD=M
sin25°
LCAD =55 30" . 2 Marks: Correct
- .| answer.
=25
In AADC use sine ule 102
- 0 . _,.v-\s'\'\a \\\ . Not ig seale I Mark: Calculates
.A = .10 - - \‘\\ ZCAD or uses the
sin35"  sin25 \ L sine rule with one
D 100sin35° ma\A }\ correct value.
= : " 1 e
sin25 X n 100 [

(i) ] Calculate the height of the tower. Answer to the nearest metre,

sin60° A8
AD
~ 100sin35’ sin 60"
Y
The heighi of the tower is 118 meires,

AB =117.5367488...~118 m

2 Marks: Correct
answer.

I Mark: Shows soms
understanding of the
problem.

()

A point 4 js 6 km south-west of a point O and a point B is 9 km on a bearing
of 140° from O.

() [ Whatis the size of ZAOB?

ZBOS =180—140 (angle OF with NS)
=40

LAOB=45+40
=85

1 Mark: Carrect
answer,

(if) I Find the distance A8 correct to one decimal place.

AR =6"+9"—2x6x9xcos 85
AB? =105,5871798...
AB=10.37242401...
AB=104
The distance AH is about 10.4 km.

2 Marks: Correct
answer.

1 Mark: Uses the
cosine rule with some
correct values

(iii) [ Find the size of ZBAO correct to the nearest degree.

(6% +10.4> —9%)
T 2x6x10.4)
cosd = 0.50608.....

0=59.59...
= 60"

cosd

2 Marks: Cosrect
ANSWET,

1 Mark: Uses the
cosing nile with some
correct vialues

(iv) ' Finci the frue bearing of B from 4,

‘T'rue bearing of B from A is 105°T (60 +45)

1 Mark: Correct
answer,

8
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Question 141(15 marks) ]

Marks

{a) |[if o and # are roots of the quadratic equélibll 2%’ =7x+8=0, find -

[t)) [ a+f

IEE 1 Mark: Correct
o ;.)g__;_——_i answer.
(i) ‘ afl

c 8 1 Mark: Correct
aﬁ= ; =E= 4 answer.
1
(iii) o f
1.1 _a+f 35 7 1 Mark: Correct
;4_?_ pr- =T % answer.

{b) | The function y = f{x)} is defined as lollows:

(¢} | Find the value of & if tie suin of the roots of x* —(k—1)x+2k =0 is equal to 2
the produet of the roots.
+p=__b_=_:_(i;l),=(kﬁ1) 2 Marks: Correct
a 1 answer,
ek o :
a | 1 Mark: Correctly
Now (k-1)=2k calculates the sum or
P ‘product
() | Sotve 47--9(27) 180 27
2% 4™ =05 2 Marks: Correct
PR (2)H =27 answer,
3342 __ -l
22 1 Mark: Writes the
3xt2=-1 terms to the base 2.
3r=-Jorx=-1
- T
(¢) | Evaluate »°2'7 1

i}

1
=212 427
r=[
UL
2 4

1 Mark: Correct
answer.

x .forx<0
f{x)=41 forx=0

xF for x>0

(i} Draw a sketch of the graph of y = f(x).

ﬁf

2

J_//“

._4 5 M

—_—t3X

4

2 Marks: Correct
auswer.

1 Mark: Draws one of
the functions
correcily.

(i} | Evaluate f(—3)+f(0)+f(3)_

SED SO+ () =27+ 1+ 3

t Mark: Carrect

1 l 35 answer.
=—ghbo="
. 8 3 24
{c) | For the acithmetic sequence 4, 9, 14, 19, ...

(i) | Wiite the rule to describe the nih term.

a=4 and d=35 for the sequence4, 9, 14,19, ....

[ Mark: Comect

T =a+(n—-Dd answer,
=4+ (n-1)x5
=5n-1

(i) | What s the 25" term?

13, =5%25-1 1 Mark: Correct
— 124 answer.

{iii} | Find the sum of the first 100 terins.

10
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S, = g[zﬁ(n ~1)d}

S =~1~(2)2[2:<4+(!00~1)x5]

=25,150

1 Mark: Correct
answer.

{d}

Given the parabola x* —4x—12=8y

(i) | Write the equation in the form (x—4)* =4a(y—k)

x—d4x-12=8y

{x~2y -4-12=8y
(x—2)* =8y +16
(x=2V =4x2x(y+2)

1 Mark: Correct
answer.

(ii) | Find the coordinates of the vertex and focus.

Vertex is (2, -2)
Focus is (2, 0)

2 Marks: Corzect
answer.

1 Mark: Focus or
vertex

(iii) | Find the equation of the axis of symmeiry of the parabola.

Axis of symmetry is x=2

1 Mark: Correct
answer.

(iv} I Draw & neat sketch of the parabola showing the above information.

Yy
ah

2 Marks: Correct
answer.

1 Mark: Basic shape
of the curve

11




