Marks
Seetion I
10 marks
Attempt Question 110
Allow about 15 minutes for this section
Use the multiple-choice answer sheet for Questions | - 10.
1. What is the value of 27462 correct to 2 decimal places? 1
10.04+4.1
A, 0.67
B. 4,12
2014
. . ' C, 5.03
Preliminary Examination
D. 238
2. What is 2 as & fraction with a rational denominatot? 1
342
Mathematics | bl
' B.  6+2v2
General Instructions
Total marks — 70 c 6—24/2
* Reading time — 5 minutes Section I - Pages 3 — 6 : 7
»  Working time — 2 hours
18 marks 6122
*  Board approved caloulators may be | Attempt Questions 1 - 10 D.  —
used.
Wi ing black or bi Allow about 15 minutes for this section
. 1t
riie using black or blue pen Section TI - Pages 7 - 10 . . St |
*  All necessary working should be 60 mark 3. What is the velue of £ (~1) if f(x)=x"-4x?
shown in Question 11 — 14 farks
Altempt Questions 11— 14 ==
®  Write your student number and/or Pt Questions A ! ( 1) =-3
name dt the top of every page - | Allow about IHrours-45 mimates for this~ — -
section B. i (_1) =5
This paper MUST NOT be removed from the examination room C. f("l) =3
D f(-1)=5



Whicl pair of inequalities describe the shaded regi
adad region? 1 6. Which of the following is true for the equation 6x° +x-2=0 1

‘%///, NOT TO A. no real roots
4 / SCALE B. one real root
C. two rational distinet roots
] ,,BY

D. two irrational distinct roots.

A
’/,/’12

7. Which of the follewing is NOT a correct expression involving & in triangle 4BC7 1

A y<4-3x
yEx+2
Not to
. y54-3x scale
’ yzx+2
c. yzd-3x
yEx+2
p =~ YE4 A 3137 =27.6% 42358 —2x27.6%23.5c0s 8
yEx42
2 2 9792
] x23.5%27.
What are the values of x and ? 1
/ o 313 _ 27.6
2x° . " sing sin58225°
80° -
sing  sin58°23'
31,3 23.5
{y +20p°
8. The sum of the interior angles of a regular polygon is 2340°. 1

‘What is the size of each interior angle?

A, x=40° y=60°

B. x=40° y=§0° Al 130°
. 146015
€. x=80° y=60° B 1
' c. 1567
D, x=80° y=80°
D.  157°30°



STUDENT NUMBER/NAME: STUDENT NUMBER/NAME:. ......ovviiriiiiiiinin

Marks Section IT
0, Which graph bost represents y = x* 4 x-2 ? 1
A B 60 marls
’ : Attempt Question 1114
/X 7 Allow abont 1 hours 45 mimutes for this section
i 1 N ‘ Answer each question in 4 SEPARATE writing booklet. Extea writing booklets are available,
All necessary working should be shown in every question.
-2 1 x
Marks
Question 11 (15 marks). Use a SEPARATE writing booklet,
C. D. 2
3x" x-3
¥ a Simplif X , 2
’ @ Y P
-1 f\ 2
F {b) Solve |x—4| =1-2x. 2
-1 Jz x
&)  Factorige 2x” +9x-5. 2
(d) Solve 2cosx+1=0 for 0°< x<360°. 2
10 What is a sclution to the equation sin 24- 30° |=cosd ? 1
' ’ 4 2 h (6)  Sketch y=sin2x+1 for 0°< x5 360°. 2
A =40
ain? H
B. 8=60° (63} Prove that l_ﬂf_l___ﬁ:_ﬂ =tan’ &+ cos* # 2
cos’ &
C. 8= 80°
b o-100° (g) From a helicopter (H) an aircraft carrier (4) s at a distance of 3.2 ken and at an

angle of depression of 15° and a submatine (S) is at an angle of depression of
58°. The angle of depression from the aircraft carrier to the submarine is 36°.
Copy the diagram inte your answer booklet and show alt information,

S
3.2 km
Al
iy
Find, correct to the neavest 100 m, the distance of the submarine (S) from the 3

aireraft carrier (4).



Marks

st : - 2 it Marks
Question 12 (15 marks). Use a SEPARATE writing booklet, Question 13 (15 matks), Usc a SEP TE writing booklet,
¥ 2 -
(@) ! @  Find fim 22X 2
x—1 X -
" A(L, 6) . o,
®) Differentiate with respect to x.
C -
EV RN P | 2
N X
(ii) 33" > 2
B(3,-3)
(c) Find the equation of the tangent to the curve y=x" at the point where x=-2, 3
The point 4 {1, ) lies on the line / given by the equation 3x -5y 427 =0 and . . , 1
the point B (3, —3) lies on the line m given by the equation 6x+7»+3=0. O Tind the dornain and range of the function y = [ 2
(i) Show that £, which is the peint of intersection of the lines / and m, has 1
coordinates (-4, 3), 2 .
{e) Determine if the function f{x)= - isan odd or even function. 2
(ii) Find the gradieut of the line joining 4 and B. 1 *
Find i . . o .
@ all]zwgszg:g:tag%f;gg;:::tﬁﬂgas with the x axis. Give your 1 (® Find the equation of the locus of a point P(x, y) which maves so that it is 2
equidistant from the points 4(2,—4) and B(-13).
(iv)  Find the midpeint of the interval 45, 1
v) Find the equation of the line A8, 2
(vi)  Find the perpendicular distance of the point 4 from the line m. 2
(vii)  Find the area of triangle 4BC. 2
(b) The quadratic equation 2x* ~5x—~3 =0 has roots « and /. Find:
(1) a+p 1
i af 1
11
(iii} P 1
v &+ 5 2



STUDENT NUMBER/NAME:.......ccoovvvinniiniinnn
Marks
Question 14 (15 marks). Use a SEPARATE writing booklet.
(a) In the diagram BC||ED, BE=6cm, DC=8 cm and 4E=9 cm.
B
3
2
¢
4 D goem

0 Prove that AABC is similar to A4ED . 2

(ii)  Hence, or otherwise, caleulate the length of AD. 1
{b) If 3a% +4 = a(x—-Z)z +b(x—2) +¢, find the values of @, b and c. 3
© Solve the equation (Jc2 'I'JC)+ 12 __g-9 3

{f + x)

(d) Counsider the parabola x* —4x—12 =8y

(i Find the coordinates of the vertex . 2

(iiy  Find the equation of the divechrix, 1
(&) () Write down the discriminant of 2x” +{k—1}x+2, where kisa 1

constant,
(i)  Hence, or otherwise, find the values of & for which the parabola 2

p=2x"—x+7 intersects the line y =5~ kx at more than one point,

End of Paper

2014 Preliminary Mathematics Solutions

Question | Working Solution
1) 3.7+62 —0.67 A
10.6+4.1
2) 2 __ 2 342 D
3-42 3-42 3142
2(3+42)
T 92
_6+242
7
3} f(:c) =x'-dx \
S(D=(-1 ~4(-1)
=-1+4
=3
4) yz4-3x D
yzx+2
3 2x=80 B
x=40°
y+20=100
p=80°
6) A=1-4x6x(-2) c
=49
2 rational, distinet roots,
7 sind _sin58°25' D
313 235
8) (m~2)x180=2340 c
n=2=13
n=15
2340+15=156°
9 y=x"+x-2 B
=(x+2){x-1)
Concave up, Zeros—2 & 1
110)] A

sin [54-30“) =¢osd
2
(@ .
sin| 2+30° | =sin (90-0)

g+30:907|9
2




Question 11,

Question 11 continved.

x=cos" (—lJ
2

x=120°,240°

Solution Marks
@ 3%t xx—3“ 3x x%f
o 4y 4 1 for correct
* M (x + 3) factorisation of
R denominator
T4 (x+3) 1 for correct
angwer
(b x—4=1-2x x—4=2x-1 1 for 2 solutions
3x=5 x=-3
x=4% OR  |-2—-4|=1-2(-3)
%—4‘ =1—-2(%) |_7| =1+6 1 for conectly
T B yejecting one
| z?l A2y =7 solution with test
Not a soluticn Solution x=-3 shown
{c) 257 +9x -5 = (2~ 1}{x +5) 2 for correct
. solution
1G] Zeosx+1=0 1 for correct
Ioosx = —1 basic angle
cosx= —% 1 for angles in

correct quadrants

=sec’ @—sin’ 0
=tan’ @ +1-sin* 4
=tan’ B+ cos® 7
=RHS

(e) y=sin2x+1
y .
| 1 for correct
period & sin
2t curve.
1 1 for correct x
and y intercepts
P
0 90° 180  270°  360%
win® Aanal
@ Lzsin”Ocos” & fmh g_ 1an’® @ +cos’ &
cos” &
e L 8i0? @cos? 0.
pHS= T2 PO
cos* @
1 : 2
=———-sin" g
cos” @

1 for simplifying

1 correcily shown

Solution Marks
@ 1 mark for
L g4 attempt at sin rule
13°
43° 3.2 ki
15° Anleth
342
860 1 mark for value
PN of AS
g
45 32
sin43  sing6
AS = '3'2 xsind3
sin 86
=2.1877 1 correct
=2.2km rownding
Question 12
Solution Marks
@ (@) 3x—5y=-27
6x+Ty=-3
—6x+10y =54
17y =51
y=3
Ix—15=-27
Ix=-12
x=—4
€(-4,3) !
i i
@ | )
1-3
2 1
2
{ii) tanf = 2
2
A =tan™ [2]
2 1
= 77°28"
) | oo {13 643
. Tz o e
ol 1
2
{¥) -9 9
y—G:—Z—(x—]) J""B:_E(I"B) 1 for a correct
2y-12=-9x+9 OR 2y+6==9x+27 Ilmh“d
Ox+2y—-21=0 Ox+2y—21=0




Question 12 continued,

Question 13

Scluticn Marks
(@) (vi) d:6(1}+7(6)+3[ 1
V672
3L
85 1
M) | ap = f1-3) +{6--3)
-5 1
Area:lx\/fgxi
2 Nt
il
T2
=25—1-u2 1
2
o |® 5 T
a+j3_2
(i) _ 3 1
aff = >
(i) [1 1 _a+p
o ﬂ_ af
3.2
=2+
) i
N
{v) {a-l~ﬁ)2:a2+,62 +2af
&+ =(a+ f) —2ap 1
(5)2(;]
2 2
237 _gl 1
4

. odd function

Solution Marks
(@) . 1 for correct
lim ¥ +3x-4 =lim (x+4)w factorisation
) x-1 31 x=T
=5 1
b i 1
(b) @ i( x2+1]:(x2+1]2
dx
1
=i(x2 +1)-5x2x 1
= x(xl +1)75 1
- X
Vil
(i) d [ 2x J B (3xh2).2~2x.3 1
ax\3x-2)  (3x-2)
_bx—4-6x
(3x-2)
I 1
(3x-2)
(©) y=x .
(-2,-8) } — point
LA
dx
Atx=-2
iil", =12 1 — gradient
ax
y=(-8)=12{x-(-2))
y+8=12x+24
y=12x+16 | - equation
(GH] Domain— x+4>0
x5 1 —domain
Range - y=0 1 —range
(e) _ 3
f(‘x} - ¥ 1
3a
f(a) - 2 -1
3(-a)
ca)=
s
_fa 1 —working
at -1
=—f(a
(=) 1 —-odd




Question 13 continued.

©

4 xt —-8=0

T yx

Letm=x*+x

m+1—2—8=0
m

m*+12-8m=0

m? —8m+12=0

(m—6)(m—2)=0
m=2,0

A rx=2

£ +x=2=0

(x+2)(x~1)=0
x=-2,1

P 4x=6

e +x-6=0

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

oox=-3-2,1,2

Solution Marks
® PA=FB
JGe-2F +{y+4) = (1) +{p-3) !
x4 Y 48y +16= 4 + 25414 ~ 649
20-10=6x-14y
Ix-Ty—-5=0 l
Quesiion 14
Selution Marks
{(a} 3] In A4BC and A4ED
£ABC = ZAED (corresponding angles BC | ED)
ZACB = ZADE (carrespunding angles BC|| ED) !
£BAC = LEAD (common angle}
A4BC = AAED (equiangular) !
() 34D LAE {ll tines cut intercepts in same ratio)
DC  EB
AD 9
8 6 .
AD =12 cm
&) 3x’+45a(x—2)2+b(x—2)+c
a=3 (by inspection) 1
3(2) +4=c (Letx=2)
c=16 1
3t4=a—b+e (Letx=1)
T=3-b+16
bH=12 1

{d

@ | #-4x-12=8p
P —dx+4=8y+12+4
(x=2)" =8p+16
(x=2)" =42}y +2)
Vertex (2,-2)

(i)} | Directrix y =4

(=)

{ 2x* +(k—1)x+2
A={k-1) ~4x2x2
=k - 2k+1-16

=k* -2k -15

(if) 237 —x+7=5~ks
2% +hr—x+2=0
2" +{k-1)x+2=10
For real different roots A > 0
B -2k-1550
{(£~3){f-+3}>0
k<-3,0rtk>5




