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General Instruetions Total marks - 70
*  Reading time - 5 minutes Seetion T
*  Working time - 2 hours 10 marks
*  Write using black or blue pen +  Attempt Questions 1-10 _
*  Board-approved calculators may be +  Allow about 15 minuies for this section
used i
* A table of standard integrals is Section 1T
provided at the back of this paper 60 marks ]
*  Showall necessary working in ¢ Attempt Questions [1-14
Questions 11-14 *  Allow about I hour 45 minutes for this section

fedx

Jeos ax dx
[sinav dx
[sec ax dx

I sec x tan ax dy

STANDARD INTEGRALS

L s 1wk 0,0 <0

n+l

=lnx, x>0

1,
=—sinax, a£0
a

1
=-—cosax, a#0
a

1
=—tanax, a=0
a

1
=—sgecax, a+0
a

=ltan"£, az0
a a

. aX
=sin'Z, >0, -a<x<a
a

=1n(.1'+\}x2—a1), r>a>{

=]n(x+\}:-:2 +az)

NOTE: lnx=log,x, x>0
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Preliminary Mothematics

Section I

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes foy this section

Use the multiple-choice answer sheet for Questions 1-10

(2.34y -5.21

VI9.75+7.08x1.92

1 What is the value of correct fo two significant figures?

(A) 0.04
(B) 0.05
© 0.045
™) 0.046

2 What is the value of tan# given that cos8 = _% for 180" <8<360°7

(a) 3
1
B) 5
i
<) 7
o) 3

3 What is the solution fo the inequality |2x43] 257

(A) »2>4orxs-1
(B) xzdorxz-1
(C}) x<dorxs-1
@) x<dorxz-1

2_ —
4 Evaluate lim> 3x 4.
134 x—4
(&) Undefined
B 0
) 1
o) s

5 The following triangle has sides 7 cm, 10 cm and 1 cm.,

10 em 7cm

tlem

Preliminary Mathematics

Not to scale

Angle A is the smallest angle. Which of the following expressions is correct for angle 47

@) g g TP 10
2x7x11

102+ 711

Am P00

B) cosd= 0
© COSA_101+112ﬁ7’
T 2x10x1l
102+ 7 ~11
cosd=— Tl 720,
D) cos == il

43 43

+

What is NN RN

(A) 24
®’) 48
) 72
D) 144

expressed with a rational denominator?

Which of the following is the correct expression for differentiating £ (x)=x" —2x from

first principles?
(x—hY -2(x—B)—("-2%)

(A) S{x)=lim %

(= —2{x— B —(x* —2x)

®) )=l -

) f)= .1»11}& (x+ h)é - 2(.‘4‘;; B+ (x?—2x)
®) f'(x)=ggg(-‘+”>*2(x;h)ﬁ(x=7zx>
3
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8 Inthe diagram below ABCD is parallelogram and BY = XD . Section [I
A B

60 marks
Aftempt Questions 117 14

X ¥ Allow about 1 howrs and 45 minutes for this section
Answer each question in the appropriate writing booklet.
D ¢ - Al necessary working should be shown in every question,
Which test proves AdBY = AXCD?
A) AAA AAS
EC)) SAS ((Ei RHS Question 11 (15 marks) Marks
. ' . . . (& Solve.
9 What is the equation of the line though the points (6,0) and (0,4)? 5y 2 .
(A) - 3x+2y+12=0 (i) ?y~?y=3

B) 2x+3y+12=0 iy Bx+2)=1409-% 1
(C) 3x+2y-12=0
(D) 2x+3p-12=0

10 What Is the domain and range of the function y =~4—x? ' - (b) Factorise completely:

(A) x<4y=20 ® at—4a+d 1

®) 0<xsd; y0 (i) ab—2bc+5a—10c

C) x=0y20

(D) Allrealx, all real y.
(o) Simplify 3218 ++/2. 2

" x4l

@ Simplity 2 :4 . 1
(¢} The base length x, of a square pyramid of volume ¥ and perpendicular 2

height 4, is given by the formula x= {% . Find the value of x, if ¥ =750

and 7r=6.95, Answer correct to 2 decimal places
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{f)  Tind the equation of the normal to the curve f(x) = x* ~4x+1 at the point 2

where ¥=1. Question 12 (15 marks) _ . Marks

@ If flx)=3"+3~
(i)  Evaluate {0) f(B)and f{-1).

(g) [PQORSis aparallclogram with SR produced to 7. : (i)  State the dornain and range of f(x).
Given PS=110cm, R =40cm and ¥ =60 cm.

P g by Poinis 4(10,9), B, C(~4,~-1) and 1}(-2,3} form a {rapezium. Lines 4B and
CD are parallel. Line BC is parallel to ths r-axis.
¥
¢ ' 4 A(10,9
b R T
(i)  Show that APQV is similar to ATRV . 2 D(23
(i)  Find the length of PQO. 2

/ /

C(-4,-1y B
) Find the gradient of line A5? 1
(if)  What is the equation of the line AB? i
(i1}  Show that the coordinates of B are (5,-1). 2
(iv)  Find the distance 4D. i
{v)  Find the equaiion of the circle centred A with radius AD. 1
(vi)  What are the coordinates of the midpoint of BD? 1
{c) Mbolly is standing at the top of a vertical cliff, The cliff is 52 metres above
sea level and she is 1.8 metres tall. Molly observes a ship out fo sea with an
angle of depression of 27°,
()] Draw a neat sketch showing this information. 1
(i)  How far is the ship from the base of the cliff?
(@} Solve 4527 +4=0 2
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Question 13 (15 marks) : Marks Question 14 (15 marks) Marks
(@) Prove sinfcosftan@=1-cos’ @, 2

(a) Two ships leave port A at the same time. Ship X travels on a bearing of 070"
and ship Y travels for 15,7 km on a bearing of 98 until the bearing of ship X

from ship Y is 300°. . R - .
(&) Inthe diagram below, PQ is parallel to SR, PQ = OR, /XRS =60" and lines
Nclrth B PR and SO are perpendicular.
hY
y North Not to seale
C
(i)  Show that ZABC =130’ 1
(ii)  What is the bearing of port 4 from ship X? Answer the nearest degree 1 @ Find the size of ZRQS . Give reasons.
(iii)  How far has ship X travelled? Answer correct to one decimal place. 2 . . .
- (iiy  Prove that AQRS is an isosceles triangle.
(b) Find the value of & for which x* —(k—[)x—k =0 has equal roots. 2
{€) The quadratic equation x* —3x+7=0 has roots & and S.
Find the value of:
. i +
{¢) Differentiate with respect to x. @ atp 1
; 4 : i of 1
M 3 +7 1 :
(ﬁ) ﬁ' 1 - (Ill) D.'2 +ﬂ1 1
r41 i i+i 1
(iii) h L ) g
{d) Make neat sketches of the following equations on separate sets of axes. «@ P
Mark clearly the essential features of each graph.
® vyl () y=lex? 2
h
() ay=-2 (iv) y=-3 2
xo
R o
a g b
i =4x -3, find: .
{e) For the function f{x)=4x-3, fin a) Show that ZRPS =+
@) the value of /(3a il) ) 1 (i)  Show that #* =ab 2
(i) the valus of x at which /(x)=0. I (i) Hence find the area of APQR interms of a and b,

End of paper
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Prelim inary Mathematics

Prelfminary Mathematics

Seetlon I
Solution Criteria
2 —
23 SU L 64599618658...
1 J19.75+7.08x1.92 1 Mark: D
' =0.046 (2 signficant figures)
c::)sl'9=—l or 8=240°
2 2 1 Mark: D
tan240° =3
[2x-3|z 5
3 2x—325 and 2x-3<-5 1 Mark: A
2x=>8 2x<-2
xz4 xs-1
2z _ _ .
T Jx—-4 —fim (x—)(x+1)
4 4 x—4 =4 (x—4) | Mark: D
= lirr41(x+1) =5
Smallest angle is opposite the smallest side.
5 107 +112-72 I Mark: C
cosd=————
2x10x11
43 43 4\/?:(\/§+J§)+4J§(J§—\E]
+ = :
6 | B2 B2 (V3-42)(a+2) 1 Mark: A
12+4v6+12-446 o4
3-2
Sx= Linl}——-—f (et }2 —/)
K 2 2 | Mark: D
o (xR =2 x+B) - (" ~2x)
=lim
B30 h
AB=CD (opposite sides of a parallelogram are equal)
g BY = XD (given data) ‘ | Mark: €
ZABY = £XDC (opposite angles of a parallelogram are equal)
A4BY = AXCD (SAS)

Gradient of line
Motin 40 4 2
x»n—-x 0-6 6 3
9 2 1 Mark: D
yymme-x) y-0=-2(:-6)
Jy=-2(x-6)
2x+3y-12=0
y=+d-x Y
y2 = 4 -y ~ 4
Top half of a parabola, T 3
f0 | Passes through (0,2) (4,0} 2 \ 1 Mark: A
Domain: x <4 1 T
Range: y=0 N Y §
=11
Section IT
11(a} 5y 7 .
: v o2y 1 Marks: Correct
@ |6x [T{ ‘TJ =3x6 answer
15y—dy=18
Hy=I8
’ ¥ :I—8 = —7--
I
1@ | 8(x+2)=14(0-x) 1 Marks: Correct
W gri16-126 145 answer
22x =110
x=5
! I(b) a —4g+4=(a—-2) I Marks: Correct
(i) answer
1I(b) | gb--28c+5a—10¢ = bla—2c) +5(a—2c) 1 Marks: Correct
(i) = (a—2e)(b+5) answer
t(c) 28+ 2 =42 3242 2 Marks: Correct

23 answer. -

- 1 Mark: Shows
some
understanding.

11(d) x4 P 1 Marks: Correct
g =T =2"=4 answer
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Preliminary Mathematics

11(e)

2 Marks: Correct

12(6)
(i)

Y3, =m(x—x)
y—9=2(x-10)
y—3=2x-20
2x—y-11=0 (1)

I Mark: Correct
answer,

X= % answer.
1 Mark:
- ’ 3x750 Substitutes
6.95 values into the
=17.99280432.,.~17.99 formula.
11{H Sx)=x—dx+] . 2 Marks: Correct
answer,

At x=1 F)=1—dx1+1=-2
Fix)=2x—4
Atx=1 f(l)=2x1-4=-2

Nommal is perpendicular to the gradient of the tangent

1
mpy, =—1, mx-2=-1, m= 3

Equation of the normal at (1,-2)
y—y=mlx—x)
[
—(-2y=—{x-1}
y-(Z= -l

2y+4=x-1
x—2y-5=0

1 Mark: Finds
the gradient of
the tangent or
shows some
understanding.

12(b)
(i)

‘The point B lies on the line BC (y=-1)
Substitute -1 for y into eqn (1}
2x—{-)-11=0

2x=10orx=5
Coordinates of B are (5,-1).

2 Marks: Correct
answer,

1 Mark: Finds
one of the
coordinates,

1 Mark; Correct

(g}

In APQV and ATRV

2 Marks: Correct

® LPV(Q= ZRVT (ventically opposite angles are equal} answer.
ZVPQ = ZVTR (alternate angles are equal, paraliel lines)
. 1 Mark: Shows
POV = ZTRY (alternate angles are equal, parallel lines) some
APQV is similar to ATRV (equiangular) understanding
t{g) 2 Marks: Correct
(i) %‘GQ =~5§g- (corresponding sides in similar iriangles) ans»:::r.s orree
60 1 Mark: Uses
o =§6" 40 corresponding
—48 sides in similar
=aeem triangles
12(&) f(U) - 30 +3D =7 2 Marks: Correct
o { 1 answer
f=3"+3 =32, f-n=3"4+3" =3§ 1 Marks: Finds
3 one of the values
12_@) Domain: {x: All real x} 1 Marks: Correct
(o) Range: {: y=2} answer
12(b) | Gradient of CD is equal to the gradient of AB (parallel) 1 Mark: Correct
® ANSIVET,

M:—yz—y] :--------—-ﬁ——-:;‘_"_-1 ::i:
Hn-x —2--4 2

12(b) XY 7
(iv) d=Jlx—x) +(n-n) answer.
=102 +(9-3)°
=Vi30 =65
Distance AD is 180 or 6+/5
12() | Equation of a circle 1 Mark: Correct
(V) ) (x_h)2 +(}’ _k)Z = rl answer
2
(x 107 +(y 9 :(Jlso) =180
12(_]3) Mid-point formula - 1 Mark: Correct
vy x:3'1+xz=_2+5=;"_ ,=}’1+}’2:3+_1=1 answer.
2 2 2 2 2
Midpoint is (E,l)
2
12'(0) Molly 1.8 m N 1 Mark; Correct
(i) 27 answer.
CHff 52m
H Ship
X
12'@ Complement of 27" is 63° 2 Marks: Correct
{it) . x answer.
wné¥ =73 1 Mark: Uses
=538 tan 63 appropriate trig
i ratio.

=105.5884452. .~ 106 m
Ship is 106 metres from the base of the cliff.
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1 Marks: Correct

12(d) | 4=_ 5(25)+4=0 2 Marks: Correct
answer.
Let m=2"
then ' —3m+4=0 1 Mark: Makes
(m-4H(m-1)=0 SOme progress
m=4 =1 towards the
solution.
2" =4 27 =1
x=2 x=0
3@ | 4RO L1107 +120° =360° I Marks: Comect
i answer
ZABC =130"
13(a} Bearing =120° +130° 1 Marks: Correct
(i) answer
=250
The bearing of B from A is 250°
13__(_3) To find the distance 4B we require ZBCA 2 Marks: Correct
G| petras 130 =180° AUSWT.
#BCA=22 1 Mark: Uses
_4B — 15.7 sine rule with af
sin22"  sinl30° least 2 correct
_15.75in22° values.
sin130°
=T7.67752259...~ 7.7 km
Ship X has travelled 7.7 km
13() Equal roots A=0 2 Marks: Correct

A=p*—dac

- = (~k-DY —4xIx(-k)
=K -2k +1+4k
=k +2k+1
=(k+1)?

Therefore k=-1

answer,
1 Mark:
Recognises
A=0and
substitutes at
least one correct
value.

13@) | 4
@ é(Sx“ + 7% +1) =122 +14x answer
13(c) d d 1 T ¥ 1 Marks: Correct
. {7 2. 2 _ira N
(ii) oV + --&;(x +3)2 Ha(x +3) 1x2x= =0 answer
pr i [ x+l ] _ (x=DxI=(x4Dx1 1 Marks: Corrcet
(it el 31 (x—1) answer
-2
G-y
13(d} ¥ 1 Marks: Correct
(i} 4 7 answer
- 3
x
1R Y I N I I
P [ |
13(d) y 1 Marks: Correct
(ii} \\ 23 /f answer
X
42 a4 2 3
130 ; 1 Marks: Correct
(iii) 144 - answer
13
by x
43 2 - . /L:-_—_*l"’
4 ‘ e
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13(d) ” 1 Marks: Correct
(iv) T =T answer
2
1
< x
4 3 2 2 3 4
=2
- =3
4 \
13(e) f()=4x-3 1 Merks: Correct
® | r3a-1y=dx@a-1-3 Answer
=12a-4-2
=12a-6
13(e) | f(x)=dx-3 1 Marks: Correct
(ii) 0=4x-3 answer
4x =3
3
XxX=—
4
14(a) | LHS=sinfcosftand 2 Marks: Correct
. sin® ANSWCET.
=sinécosfx cos 1 Mark: Usesa
sin’ @ relevant trig
=sin identity.
=1-cos’ @
=RHS .
“t{;’) ZOPX = £XRS =60" (alternate angles are equal, PO // SR) 2 Marks: Correct
t ) answer.
is an isosceles tri I sides, PO = OR .
APQR is an isosceles friangle (two equal sides, PO = QR} t Mark: Finds
ZOPX = Z/QRX = 60" (base angles are equal, isosceles triangle} ZROS without
ZRXQ+ £PX(Q =180 (adjacent angles on & straight line) appropriate
reasons.
LRXQ+90" =180 Alternatively
LRYQ =90 makes
significant
In AQAR towards the
ZROX + ZRX0+ £Z0RX =180° (Angle sum of a trangle {s 180°) | solution.

ZROX +90° +60° =180"
ZROX =30" or ZROS =30°

!‘(f_ﬂi)a) In AQRS 2 Marks: Correct
ii
LOSR+ Z0RS + ZROS =180° (Angle sum of a triangle is 1807) answer.
. . . . 1 Mark: Shows
ZOSR+(60" +607)+30" =180 some
ZOSR =30 understanding of
the problem.
~ ZROS = ZOSR = 30"
AQRS is an isosceles triangle (two base angles are equal).
14(c) b5 3 1 Marks: Correct
(i a+ﬁ=—;=‘T:3 answer
14(c) ¢ 7 1 Marks: Correct
iy | af =E= 1 =7 answer
14(c) Yy (g Y 2 1 Marks: Correct
(iii) z+h 230;2 ﬂz) ; aﬁs answer
= —_— X = —
!4.(c) 3.3 3843 Na+p) 3x3 6 1 Marks: Correct
(iv) E*’ﬁz af af T 7 answer
I4§;1) in APOR 2 Marks: Correct
1
¢ /POR+ZRPQ+ ZPRO=180°  (Angle sum of triangle is 180%) | """
x+90"+ ZPRQ =180 1 Mark: Makes
LPRO =90 —x SOmE progress
In APSR towards the
solution.
ZRPS+ PSR+ ZPRS =180 (Angle sum of triangle is 180%)
ZRPS+90° +(90° —x*) = 180°
ZRPS =x°
14(d) . a 2 Marks: Correct
(iiy |In APSR tanx 7 answer,
In APS! B
n APSQ tanx =% 1 Mark: Finds
i one trig
Hence }E:-g (both tanx") equation,
;
K =ab
1d) | 42 _ap I Marks: Correct
(iii) PN s ANswer
i =+fa
A=Lon
2

—%x(a+b)xm:£ﬁ?—m |




