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STL)DENT  NUMBER/NA&IF.:...................

Marks

Section  I

10 marks

Attempt  Question  1-10

Allow  about  15 minutes  l'or  tliis  section

Use tlie  multiple-choice  answer  slieet  for  Questions  1-  10.

3.7 + 6.2
Wliat  is the valrie  of  correct  to 2 decimal  places?

10.6+4.1

0.67

4.12

5.03

8.38

2. What  is -'  as a fraction  with  a rational  denominator?
:i-fi

A.  b-a:rb

B.  b+::Ji

b-zrfi
7

3. What is the value of f  (-l)  if  f  (x) = x' -  4x ?

A.  7a(-i)=-i

B.  y(-i)=-s

C. 7(-1)=3

D. 1'(-i)=s



STUDENT  NU&LBER/NAME:. STUDENT  NTJMBER/NAME:.

4. Whicli pair of inequalities describe  the sliaded  region?

y<4 -3.c

y  < x  +  2

y < 4 -  3x

y>x+2

y > 4 -  3X

y < X + 2

y > 4 -  3x

y2:x+2

NOT  TO

SCALE

Marks

l

5. What  are the values  of  x and  y?

Ao
I

x =  40", y  =  60"

.'c =  40o, y =  80"

x =  80o, y =  60"

x =  80o, y =  80"

4

6. Wliich  of  tlie  following  is true  for  the equation  6x'  +X-2  =  0

A.  no real roots

B.  one real  root

C, two  rational  distinct  roots

D.  two  irrational  distinct  roots.

Marks

1

7.

C31,3 cm

A.

B.

C.

D.

31.3'  =  27.(1  + 23.!% -  2 x 27.6  x 23.5  cos e

cos6'   23.5' + 27.6a-31.3a
2x  23.5  x 27.6

31.3  27.6

sin6)  sin58o25

sin  e  sin  58"25

3].3  23.5

8. The  sum of  the interior  a+igles of  a regular  polygon  is 2340o.

What  is the size of  each interior  angle?

A.

B.

C.

D.

130a

146ol5'

156"

157o30'

5



STUDENT  NUMBER/NAME:........................... STUDENT  NUMBEPUNAME:..................  .......

Wliich  grapli  best represents  y =  x'  + x -  2 ?

A.  B.

C. D.

Marks

l

e
10.  What  is a solution  to tlie equation  sin  -+  30o =  cos (9 ?

2

A.  g =  40o

B.  e60"

c.  e=so"

D.  b=ioo"

1

6

Section  II

60 marks

Attempt  Question  11-14

Allow  about  1 hours  45 minutes  for  this  section

Answer  eacli  question  in a SEPARATE  writing  booklet.  Extra  writing  booklets  are available.

All  necessary  working  sliould  be sliown  in every  question.

Marks

Question  11 (15 marks).  Use a SEPARATE  writing  booklet.

3xax-3
(a)  Simplify  .-,,;x  ,  . 2

(b) Solve ix-4i=l-2x.

(C) Factorise  2xa + 9x  -  5. 2

(d) Solve  2 cos x+  1 =  O for  O" < x < 360o. 2

(e) Sketcli  y =  sin 2x  + l for  Oo < x < 360o.

(f) Prove  that l-  """  e cos" o = tarl  e + co!  e
cos'  e

(g) From  a lielicopter  (hJ  an aircraft  carrier  (A) is at a distance  of  3.2 km and at an

angle  of  depression  of  15o and a submarine  (5) is at an angle  of  depression  of

58". The  angle  of  depression  from  the aircraft  ca+'rier to tlie  subinarine  is 36o.

Copy  the diagram  into  your  answer  booklet  and show  all information.

kLJrb

,5

Find,  correct  to the nearest  100 in, tlie  distance  of  the subinarine  (S) from  the

aircraft  carrier  (A).

7

3



ST{JDENT  NUMBER/NAME:. STUDENT  NUMBER/NAME:.

Question  12 (15 marks).  Use a SEPARATE  writing  booklet.

m A (1, 6)

B (3, -3)

l

The  point  A (1, 6) lies  on the line  / given  by tlie  equation  3x -  5 y + 27 =  O and

the point  B (3, -3)  lies on tlie  line  ni given  by tlie  equation  6x  +  7 y  + 3 =  0.

(i)  Show  that  C, which  is the point  of  intersection  of  the lines/and  Ill,  has

coordinates  (-4,  3).

(ii)  Find  the gradient  of  the line  joining  A and B.

(iii)  Find  the acute  angle  the line  AB  makes  with  the x axis.  Give  your

answer  correct  to the nearest  mirnite.

(iv)  FindthemidpointoftheintervalA8.

(v)  Find  the equation  of  the line  AB.

(vi)  Find  the perpendicular  distance  of  the point  A from  the line  m.

(yii)  Find  the area of  triangle  ABC.

The qriadratic equation 2x' -5x -3  = O has roots a and /3. Find:

(i)  a + {3

(ii)  ap

if
(iii)-+-

-[3

(iv)  ao + [3'

Marks

1

l

1

l

Question  13 (15 marks).  Use a SEPARATE  writing  booklet.

Find  lim
z-+  I

x'+3;c-4

Marks

(b) Differentiate  with  respect  to x.

rir r;'n

2x

(H) 3x  -  2

(c)  Find  tlie  equation  of  the tangent  to the crirve  y = x'  at the point  where  x =-2.

(d) Find  the domain  and range  of  tlie  function  y

(e)
3x

Determine if  the f'inction f  (x) = -7-  is an odd or even function.
x -I

(')  Find  the equation  of  the locus  of  a point  P(x,  y) which  moves  so ihat  it is

equidistant  from  tlie  points  A (2,  -4)  and B (-1,  3).

8



iQuestion Working I Solution

11)
3.7 + 6.2

 =  0.67
10.6+4.1

A

2) 2 2 s*4'i

3-4'5  o 3-J2  "  3+'J2

z(_i-A)

9-2

_6+2A

7

D

3) f  (x)  =  x'  -4x

f(-1)=(-1)'-4(-1)

=  -1  +  4

=3

c

4) y_>4-3x

y >_ X 4- 2

D

5) 2x =  80

x =  40"

y +  20 =  100

Jl = 80o

B

6) A =  l-  4 x 6 x (-2  )

=  49

2 rational,  distinct  roots.

c

7) sin(9 _ sin58o25'

31.3  23.5

D

8) (n -2)x  180 =  2340

n -  2 =  13

ii=l5

23 40 +  15 =  156"

c

9) y  =  x"  +  x  -  2

=(=-2X=-1)
Concave  up,  Zeros  -2  & 1

B

10)

=-(Y=-=-
. (e  .

sinl -+30o  =sin(90-g)
12

e
,+30=90-6)

'ie
-  =  60
2

ge=l20

6) =  40o

A

STUDENT  NUMBER/NAA'lEI.

Marks

Question  14 (15 marks).  Use a SEPARATE  writing  booklet.

(a) In the diagram  BC  ii ED,  BE = 6 cm, DC  = 8 cm and AE  = 9 cm

8 cm

Prove  tliai  BC is similar  to AAED.

(ii)  Hence, or otherwise,  calculate  the lengtli  of.4D.

(b)  If  3x'  +  4 =  a (x  -  2)a + b (x  -  2) + c, find  tlie values of  a, b and c.

(C) Solvetheequation (xlx)+(Is,+x)'2 -8=0

(d) Consider  the parabola  x'  -  4x-12  = 8 y

(i)  Find  the coordinates  of  tlie vertex

(ii)  Find  the equation  of  the directrix.

(e)
(i)  Write  down  the discriminant  of  2x" +(&-1)x+2,  where  k is a

constant.

(ii)  Hence,  or otherwise,  find  the values of  k for  which  tlie parabola

y  =  2x'  -  x *  7 intersects  the line y =  5 -  b  at more than one point.

Eiid  of  Paper

2014  Preliininai'y  Matliematics  Solutions
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Ouestior  11. nuestinn  11 continued.

Solution Marks

(g)
r

1 mark  for

attemtit  at sin  rule
"  '  iso

%3"%
S  -<

7
s

AS  3.2

sin43  sin86

3,2
AS  =  -  x sin  43

sin  86

=2.1877

=  2.2 hn

1 mark  for  vatue

ofAS

l correct

rou+iding

I Solution Marks

i (a) 3x'  x-3  3x  y4
-  X  -  =  -  X -

x- -9 4x %  (x+3) 4
3x

4(X+3)

1 for  correct

factorisation  of

denominator

l for  correct

answer

(b)

I

x -  4 =  l-  2X  x  -  4 =  2x-l

3x  =  5 x =  -3

x= OR 1-3-41=1-2(-3)

1;-41=1-2m  1-71=1-6

i-2 %i ;=- -2 % = 7
' Not  a solution  Solution  x =  -3

l for  2 solutions

1 for  correctly

rejecting  one

solrition  w'tli  test

shown

' (C) 2x' + 9x -  5 = (2X-l%X + 5) 2 for  correct

solution

(d) 2 cos  x  *  1 =  0

2 cos  x  =  -]

1
COS  X  =  -  -

2

,_  -t  1
1  -  COS  -  _

2

x  =  120o,  240o

l for  correct

basic  angle  _

1 for  angles  in

correct  quadrants

(e) y=sin2x+l

".)"

I
Th -

t-

1 for  correct

period  &  siii

CurVe.

l for  correct  x

and  y  intercepts

o 90o  180o  270o  360ox

(f) 1-  si:i"  6) cos'  e
=  tan'  e + cos"  (9

cos"  e

l-  sina e coi  e
LHS  =  ,

cos  (9

=  -l  - sin'  e
cos"  e

=  sec" e -  sin"  e

=  tan'  (9 +1  -  sin'  6)

=  tan'  e + cosa 6)

=  j'lS

1 for  simplifying

1 correctly  shown

()uestion  la)

Sotuti  )11 Marks

(a) (i) 3X-5y=-27

6x+7y=-3

-6x  +10y  =  54

17_y=51

J=3

3x-15=-27

3x  =  -12

x =  -4

C(-4,3)
l

(ii)
fil  6+3)

1-3

= 4 l

(iii) 9

tan (9 = -3
-i r g >

e =  taii  l-l
121

=  77o28  '

1

(iv) {1+36+-3>
MP  =  l-  ,-l

l  2 2 l

(  sS
=  I 2,1-1

l 21

1

(V) -9  9

y-ei = T(X-l)  y + 3 = --(X-3)_ 2

2y-12=  -9X-+-9  0R  2y+6=-9X+27

9x  + 2 y  -  21 = 0 9x  + 2y  -  21 = 0

1 for  a correct

method

l



0uestion  12 continued. niiptitinii  T C

Solution Marks

(a)
X'  +3X-4  ("'+4)  (j5"')

liin  -  =  lim  -
il  X-l  ii'-'+l %

=5

1 for  correct

factorisation

1

(b) (i) a , 2 _l-Hx-+ll=lx  +liz
dx  ( ' / l /

=  -1 (x'  +1)4 x 2X
2

=  x  (x'  +1)-;

X

--IT:"l

1

l

(ii)

-.;'x( x\'- _ (3X-(;.x')-'2-;x.3
6x-4-6x

(3x  -  2)"

-4

(3x-2)'

1

1

(C) y  ,  ,,3

(-2,-8)

-dy =  3xo
dx

At  x =  -2

_dy =,

dx

_,=-(-8)=12(-(-2))

J1+8=12X+24

y =  l 2x  + 16

1-  point

1-  gradient

l-  equation

(d) Domain  -  x + 4 > 0

x > -4

Range  -  y > 0

1-  domain

1-  raixge

(e) 3x
f(X)=r

x- -l

3a
f(-)-r-

a -l

i,,  __3(-;)
(-)-1

-3a

a'  -l

=-f(-)

.'. odd  fiinction

1-  working

1-  odd

' Solution Marks

(a) (vi) ' _16(1)-7(6)-31d_

?
51

gb

1

l

(vii)
,i,q-,/(i-:i)" -(b--_i)a

=

=-JEs

Aa'ea =  -1 x-ffi  x -"
z.J"i
51

2

=  25 -1 u"
2

l

l

(b) (i) 5
a+p=-

2

1

(ii) 3
a/3 = -  -

2

l

(iii) l  1 ct+3
-  +  -  = -
a {3 4

53

=-2-'-3
5

3

1

(iv)
(a * /3 )" = ao + p' + 2a,G

a'  + [3" = (a + ,8)a -2d

=(;)'-=(-;)

=_37=9_1
44

1

1



(C) 12
x"  +  x  +  -  -  8 = 0

X- +  X

Let  m = x"  + x

12
ni  +  -  -  8 =  0

nl

m'  -t-12  -  8nl  =  0

mo -  87111 + 12  =  0

(m -  6%ni -  2) = 0
ni =  2,  6

X'  + X = 2

x'  +  x  -  2 = 0

(-2X-1)=0
x  = -2,1

x'  +  x  =  6

xa +  x  -  6 = 0

(=-3X-2)=0
x  = 2,  -3

.'. x=  -3,-2,1,2

1

l

1

(d) (i) x'  -4x-12=8y

x"-4x-+-4=8y+l2+4

(x-2Y = 8y+l6

("-2)" =4(2)0'*2)
Vertex  (2,  -2)

l

1

(ii) Directrix  y  = -4 l

(e) (i) 2x'  +  (&  -  1)x  *  2

A =  (&  -1)'  -4x  2x  2

=  ko -  2k  +  1-16

=  k'  -  2k-15
l

(ii) 2xa -  x +  7 =  5 -  kc

2x'  +  b  -  x +  2 =  0

2X' +  (/c -1)  x +  2 =  0

For  real different  roots  A > 0

k'  -  2k-15  > 0

(A-5)(A-3)  -  0

Ic <  -3,  or k > 5

1

1

Ouestioh  13  continued.

Solution Marks

(f) PA=PE

I V(.x'-2)'+(_y+4)" =A+1)'+(y-3)y

l-4X+4+X  +8y+l6=  }  +2X+1+X-by+g
20-10  = 6x-14y

3x-7y-5=0

1

l

0uestion  14

Soluti'yn Marks

(a) (i) In MBC  and MED

IABC  = IAED  (corresponding  angles  BC ii ED)

lACB=lr4DE  (conespondinganglesflCii8j))

IBAC  =  IEAD  (common  aiigle)

MBC  = M_ED  (equiangular)

1

1

(ii)

-=  -AE (ii lines cut intercepts  in  same  ratio)
DC  EB

AD  9

86

AD  = 12  cm
l

(b)
3x'  +  4 = a (x  -  2)" +  b(x  -  2) +  c

a =  3 (by  inspection)

3 (2)"  + 4 =  c  (Let  x  = 2)

c=l6

3*4=a-b*c  (Letx=l)

7=3-b+l6

b =  12

1

1

l


