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Section I

1 2 3 4 5 6 7 8 9 10
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Q1 Use the quadratic formula: a=2, b=-5,c=-1

_—(3)#JE5) -42)-1) 54433

2(2) 4 N

Q2 Slope = tan(180° —60°) = —/3 B

Q3 x+3>0, x>-3 A

@ flanmaR-min ot
4

Q5 Pr(x 21)=1—Pr(X=O)=1—%x§xg=% (o

Q6 y= sin(2x+ %) =sin Z(x + %) is a sine graph with a period

of x translated by % to the left. D

Q7 PM =PF, (x=1F =(x-5F +(y-0), y*=8(x-3) B

Q8 The curve has a positive slope at B, . f'(x) >0, and B is an
inflection point, .: f”(x)=0. B
log, 4

Q9 5" =4, log,5" =log, 4, xlog,5=1log, 4, x=
log, 5

Q10 Velocity x is negative, .: the particle is moving to the left.
Acceleration X is positive, i.e. opposite to x, .: the particle is
slowing down. D

Section II

Qlla In3=1.10

3 2 2
X —8: hm(x—Z)(x +2x+4): im +2x+4:3

(x - 2)(x + 2) =2 x42

Ql11b lim

=2 x° =4 x—2

Qllc 4 (sinx—1)° =8cos x(sin x — 1)’
dx

Ql1d di xle =2xe" + x%e" = x(2+ x)e*
X

Qlle J.e““dx = ie“ﬂ +c
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QI11f Let u=x>+1, %du=x2dx.When x=0, u=1; when

x=1,u=2.

[ 171 1 1

J' X dx:-_[—duz—[lnu]fz—lnz
Ox‘+1 3114 3 3
Qllg

Ql2a y=ax’ +bx’ +cx+d, y =3ax’ +2bx+c, ¥y =6ax+2b

At x = p, inflection point, y"=0,.: 0=6ap+2b, .. p=—3i
a
. y=(=1) 17-(-1)
12bi A(-2,-1), D(22,17), =
Q12bi ( ) ( ) x—(—2) 22_(_2)
L 8 ays2=0
x+2 24

QI12bii Let & be the perpendicular distance from B to AD.
Area of parallelogram= AD X h

s (22-(- 2))(42—17)=\/(22—(— 2)F +(17=(=1)) xh
600 =30k, .: h=20 units

QI2biii EC = \/ (22-18)° +(42-39)° =5 units

QI12biv AD =30, ﬁ:%xw:ls

Area of trapezium EFDC = %x (5+15)x20 =200 square units

QI2ci Kim: #, =30000, r =1+0.05=1.05
,, =30000x1.05° =~ 46539.85 dollars
Alex: 1, =33000, d =1500

t, = 33000 +9x 1500 = 46500.00 dollars

30000(1.05" — 1)

12cii Kim: §,, =
Q 10 1.05-1

=~ 377336.77 dollars

QI12ciii Alex’s n year savings:

%Sn =87500, %x%(2x33000+ (n—1)1500)=87500 and n >0

n® +43n-350=0, (n—7)(n+50)=0, .: n="7years.
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L <2r
6

Q13ai 400+50 cos(

)=375 and 0<r<12,ie. 0Z

.. COS - :—l,.: 122—”, 4—” t=4,8
6 6 3 3

J i Ql4ai x=10-2t, a=Xx=-2, aconstant
6

Ql4aii Atrest: x=10-2t=0, t=5

Ql4aiii 1=10-2r, x=I(10—2t)dz=10t—z2+c

Q13aii 1=0, x=45,.:c=+5,.: x=100—1* +5

When t =7, x=+26, i.e. 26 m to the right of the origin

5
Qldaiv 1=0-5, Ax=J'(10—2:)dt=+25

0
7

1=5-7, Ax=.|.(10—2t)dt=—4
5
Distance travelled=25+4 =29 m

Ql4bi RB=100-50t, RA =80t
> r? =(80r)" +(100—50¢)° — 2(80¢)(100 — 50¢ ) cos 60°
=12900¢> —18000¢ + 10000

Q13bi f(x)=g(x), 4x* —4x> +3x=2x, 4x° —4x> +x=0

) 30
x(4x2—4x+1)=0, x(2x-10 =0, x=0, % Let 7_2580@_18000_0’ I_E

1 30’ 30
.. x-coordinate of T'is — . T =4/129000 — | —18000f — [+10000 = 61km
2 43 43
3 3
Q13bii Areazj((4x3—4x2+3x)—(2x))dx=.[(4x3—4x2+x)dx Ql4c BC = t :4\/57 A_C:1/132_(4\/§)2 =11
0 0 an ¢
1 - -
_|:x4 4x3+x:|2_ 1 2 AD=11-4=7, BD = ,4 :8,4ADB:%+E:2?E
— 242 == sin £
3 24 48 . 6
The sine rule: ﬂ = ﬁ Dsinx= ﬂ
QI13¢ Let CD = xcm C 7 13 26
2
.. x ) l ) B
Two similar sectors: [3()) =5 x- =450, x—lS\/E Ql4d 2><(a—3)><1:3><1, . a=%
Q13di n=360, A,, =0, P=500000, r=1.005
In the formula, 1+ r+r> +..+r"" = r_—l .
r—1
A —py _M(r" —1J 0 = 500000x 1.005™ _M(l.oos“") —IJ QI5ai Trapezoidal rule: A = 2><%(1.5+1.8)(1.2)= 3.96m’
e r=1) ' 0.005
M =2997.75 = 2998 dollars Simpson’s rule: A = %(1.5 +4x1.8+ 1.5) =4.08m>
Q13dii n=240, P =500000, r=1.005, M =2998 QI15aiii Simpson’s rule uses an inverted parabola through the top
_ 240 1.005* —1 points of the poles whilst the trapezoidal rule uses straight lines
Axg =300000x1.0057 - 2998[ 0.005 joining the points to estimate the area. In this case, Simpson’s rule
~ 269903 = 270000 dollars gives a greater estimation than the trapezoidal rule.
15b y-intercept: x=0, y=4
Q13diii P =370000, r=1.005, M =2998, A, =0 Q y Y p4 Y
1
005" — V=J. 2dy = I(4—4 Ty jd
0=370000x1.005" — 2998 100 ~1 ) ay=7 Yoy )y
0.005 0 0
3 1t
Let x=1.005", 370000x—2998[x—_1j =0,. x=2.6115 _ 2 ay=22 02 3 bic units
0.005 3 2 3
0

1.005" =2.6115, n=192.5 months, .: just over 16 years
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QI 5ci Q16bi Trout: N =375-¢"" . When =0, N =374

_In375

Q16bii N =0 when "™ =375,i.e. ¢ . ~148.2 months

Q16biii

Q15cii

Q16biv Trout: CZ—N =—0.04¢"™
t

carp: Y€ —p0op, -1 1 z:LJ'ldP
dt dP 0.02 P 0.02J P
0.02t=InP+c and P=10 when t=0, .. c=-Inl0
2 0.02r=InP-1nl10, P=10e""%, .: %:0.2&102’
1

0.04 0.02
Let 0.04¢"* = 0.2¢”"
0.04¢

L =9, " =5, t =80.5 months
o

Q16bv Let 10" =375 —¢"% .

0.041 0.021 _ . (002t 0.021 _
shaded region (not including the boundary line y =—-2x+1), e +10e7 -375=0, (e ) +10e77 -375=0
S m<—2 or m22. . (eo.oz/ _15Xeo.ozz + 25)= 0
Since *™ +25%0, .: " —15=0, ¢ =135.4 months

To have exactly one solution, y =mx +1 either passes through the

or through the point (% ,O] and .. m= —% .

Ql6ci XY /I BC,AB, AC are transversals .: there are two pairs of

Q15di Pat wins on the first throw: lxl = L corresponding angles ( LAYX = ZACB and ZAXY = ZABC ) and
6 36 a common angle. .: AAXY and AABC are similar.
2
Q15dii Pat wins on the second throw: [1 —ij ><L Qlé6cii Similarly, ABXY and ABAD are similar.
. . 36 36 XB XY AX XY
Pat wins on the first or second throw: L =—=— and —=—
1 IV | 35V 1 AB AD AB BC
g*(l—gj Xng{gj X6 L AX _XB_ XY XY
" AB AB AD BC
QI15diii Pat eventually wins: 1 + 33 2 ><L + 33 4 XL+ S ﬁ(; + ;j
36 (36) 36 \36) 36 7 AD BC
. o L 36 1.1
is an infinite geometric series, S = - (ﬁ)z = =1 XY AD  BC
36
Ql6a f'(x)z 4x-3=5,.:x=2and y=5x-7=3 Please inform mathline @itute.com re conceptual

and/or mathematical errors.

y=f(x)=.[(4x—3)dx=2x2—3x+c

13=202)-302)+c. . c=1,. f(x)=2x"—3x+1
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