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Qla x*=4x, x*~4x=0, x(x—4)=0, x=0 or4

1 \/§+2
Qlb a+by5=—— =2+45, h=1
-2 2
Qle (x+1f +(y-2) =25
QId 2x+3=9, 2x+3=-9 or 2x+3=9,.: x=—6 or3

Qle By the product rule:

i(xz tanx)= L (tan x)+ 2L an x=2xtanx + x?sec? x
X dx dx

Q1f Geometric series: a=1, r:—l, S = :l:é
3 4 4
Qlg f(x)=+vx-8, x—82>0, x>8, dom f(x) is [8,0)

Q2a By the quotient rule:
d (cosx) x(~sinx)—cosx —xsinx—cosx
dx\  x x? x?

Q2b x*-x-12<0, (x+3)(x-4)<0, -3<x<4
QZC y=ln(3x),m=ﬂ=l, Atx=2’m=l=l
dx x x 2

3
Qdi [VSx+1dr=[(5x+1)dx= 2Asxt1)

15
Q2dii Let u=4+x%, Ldu_
2dx
j X2dx=l ﬂ=lln(4+x2)+c
4+ x 29 u 2
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6

278 2 2
Q2e [ (x+k)dx=30. Gkl | g 64K K 5
o 2 2 2

(6+k) —k*=60, 6(6+2k)=60, k=2

Q3ai Midpoint M(_ 2;12,

—42+ 6) M)

Q3aii Gradient of BC = ﬁ _l
6-12 3

Q3aiii Gradient of MN =2 —- = _1
-5 3

.2 MN and BC are parallel

.: corresponding angles ZAMN = ZABC and corresponding
angles ZANM = ZACB

Hence AAMN,AABC are similar.

Q3aiv Equation of MN: y—2:—%(x—2), y:—%x+§ or
x+3y=8
Q3av Length of BC=+/(12—6) +(6—8) =440 =210

Q3avi Let & be the perpendicular distance from A to BC.

44 22410
Lo Oxh=44, n=%
2 Jio s

Q3bi y=Inx

Q3bii x=1, y=0; x=2, y=In2; x=3, y=In3

3
Ilnxdxz%(0+21n2+ln3)(1):ln2+%ln3
1
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Q3biii The approximation (total area of the two trapeziums) is

less than the exact value of Iln xdx (the area under y =Inx

between x=1 and x=3).

Q4ai Arithmetic sequence:
a=1,d=0.75,t, =1+8x0.75=7
. 7 km in the 9th week

Q4aii 1, =1+(n—1)0.75=10, n=13, .: the 13th week

Q4aiii S, =g(2(1)+ (13-1)0.75)=71.5
Total distance =71.5+13x10=201.5 km

2
Q4b Area of the enclosed region = J‘(ez" - )dx

0

2x —x 2 4 4
S I [ A 3 O L) P B
2 -1 0 2 2 2 2

4
Q4ci Pr(both.m.centres) =~ 2C2 = 6 = 1
Cc, 66 11
Q4cii Pr(vame centre) =3x 1.3
o 111
. 3 8
Q4ciii Pr(dﬁerent.centres) =1- 1 = m

Q4d f(x)=1+¢"

f(x)xf(—x)=(1+e’”X1+e”‘)=1+e"+e’x+1=f(x)+f(—x)

_ 10

2

Q5ai V=m’h=10,
o

2 A=2mt 4 2mh =2 +27zr(1—02]= 272 +2
r

r
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Q5aii As r=50", Ao ;asr >0, Ao,

20 . . .
Also A =2mr*+== is a continuous function of r for r >0 .
r

.. A has a minimum value.

Let %—4 20 =0, . r3=i,r=3\/zz1.17m
d T

2
r r V4

The minimum value occurs when r = 3\/E =1.17 m.
.4

1+sinx 1 sin x
= +

Q5bi RHS =

cos’x cos’x cos’x
2
1 1 sin x
= + =sec? x+sec xtan x = LHS
CcoS x cos x )\ cosx

Q5bii sec” x +sec xtan x
_l+sinx _ I+sinx 1+sin x 1

~ cos’x 1-sin’x (I-sinx)l+sinx) 1—sinx

QS5biii j -

0

T

4
——dx = I(secQ X+ sec x tan x)dx
—sin x :

[tan x+sec x]g = [tan % + sec%j - (tan 0+sec 0)

=1+42-1=42

1
c jldx=[1nx]; =Inl-lna=-lna=1,a=e¢"
X
b

jldxz[lnx]f =Inb-Inl=Inb=1, b=e¢
X

1

Q6ai f(x)=(x+2)(x*+4),
£(x)= (v +2)2x)+ (x* +4) =3x? +4x+4 %0 because

A=47-4(3)4)<0

2o flx ( ) has no stationary points.

Q6aii f7(x)=6x+4=0, x= _%
The graph of y = f(x) is concave down for x < —% , and it is

2
concave up for x > 3
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Qbaiii x-intercept: Let y=0, (x+2)x*+4)=0, : x=-2
y-intercept: Let x=0, y=(0+ 2)(02 + 4)= 8

12

10

Q6bi 9=5/P0Q, .. LPOQ = % =18

Q6bii OP = OQ = radius

OT is a common side for AOPT and AOQT

ZOPT = £0QT =90°, .: PT =QT (Pythagoras)

.. AOPT and AOQT are congruent because they have equal
corresponding sides.

18 _ 09 , length of PT =5tan(0.9)~ 6.30 cm

Q6biii LPOT = >

Q6biv Area of the shaded region
= 5%6.3 1D % 7x5? =9.00 cm?
2r

Q7ai Xx=4cos2t, x=1and x=0 when t=0

&= [4cos 2t +1=[2sin 2}y +1=2sin 2r +1
0

Q7aii Let x=2sin2r+1=0,

sin2r=—-05. 2=21% . 1=1%
6 12

Q7aiii x=2sin2r+1,

t
x:I(Zsin2t+1)dt =[—COS2t+l‘]iJ =1l-cos2t+t
0

Q7bi y=x*: At A(-L11), m=j—=2x=—2

Y
X
Equation of the tangent: y—1=-2(x+1), 2x+ y=—1
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Q7bii Midpoint of AB:M[_HZ,ﬂj:M(l 5)

2 2 272
Gradient of AB = 4-1 =1
2-(-1)
AtC,m=ﬂ=2x=1,.:x=l
dx 2

M and C have the same x-coordinate, .: MC is vertical.

Q7biii At B(2,4), m=%=2x=4
X

Tangent at A: 2x+ y=—1 ; line MC: x:%

.. intersection T(% ,—2]

Gradient of BT = M = E
2% 3

tangent at B, .: line BT is a tangent to the parabola.

=4, same as the gradient of the

y

Q8a Let 1935 be =0, and P is in millions.

t=0, P=0.000102; t=75, P=200; C;—f:kP

ﬂ:lxi, t=lj.ldP, kt=InP+c
dP k P k?P
t=0, P=0.000102, .: 0=1n0.000102+c, ¢ =-1n0.000102
P
=ln———
0.000102
t=75, P=200, . 75k=lnﬂ, k=0.193185
0.000102

. 0.193185t=lnL
0.000102

. P=0.000102¢"""%
In 2035, t =100, P =25033 millions

Q8b Pr(2heads)= [Pr(head )| =0.36
. Pr(head)=0.6, Pr(tail)=1-0.6=0.4
= Pr(2tails) = [Pr(ail )] =0.16

Q8ci y = Asinbx, amplitude A=4
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QObiv

Q8ciii
Q10ai £ZDAC = ZCAB (common angle)
.. ZDCA = ZCBA (both triangles are isosceles)
.. LADC = ZACB =86
.2 AABC and AACD are similar.

Q8d f(x)=x"-3x" +kx+8, f'(x)=3x" —6x+k Q10aii AABC and AACD are similar,

f(x) is an increasing function, f (x) >0, when the discriminant . x_a +y = a(a + y) o xt=a+ay

of 3x* —6x+k isless than 0,ie. A=36—-12k <0, k >3 a X
Q10aiii Apply the cosine rule to AABC :

Q9ai The balance after n deposits is given by (a+y) =x*+x>—2x*cos@

B, = olr"-1) where 0 =$500 and R =1.005 < la+y) =2x°(1-cos8), (a+y) =2ala+y)i-cos6)

R_l( o ) a+y=2a(l-cosh),.: y=a(l—2cosh)
o =200 =1 _ 5310204476
0.005 Q10aiv Maximum of 1-2cos@ is 3 when 8=-7x,.. y<3a

.2 at the end of the 240™ month,

$P =231020.4476%1.005 = $232175.55 QIObi x>+ y2 =12, y>=r =52

Q9aii(1) A, = PR" —% where Q =$2000 and V= j;zyzdx = J;z-(rz —xz)dx: ;[{rzx_);}
R =1.005 ';“rs rsin N rsin @
A =Px1.005" _w = H[T— r’ sin9+Tj =T(2—3sin0+sin3 0)
" 0.005
= Px1.005" — 400000(1.005" 1) .
= (P - 4()()()()())>< 1.005" + 400000 Q10ii(1) Original depth=r m, final depth= ) m at angle 6

r T
. i 0 =—, 9 -
Q9aii(2) Let A, = (P -400000)x1.005" +400000 = 0 rmv=y 6

-400000 —-400000

. 1.005" = = =2.383443 1 4z 2w
P —400000 232175.55—-400000 Q10ii(2) Original volume = EX S

n= % =174.14 , .: there will be money left in the 3 3

In1.005 Final vol ST 5 3ginErsind B 2 F 5
account 174 months after retirement. tnal volume =-—>=| 2= s8I s ) = | o

7[}”3
Q9bi f’(x)>0,1i.e. f(x) is increasing for 0< x <2 Fraction = XS
22’16

3

Q9bii Given f(0)=0,max f(x)=rf(2)=|f(x)dx=A4 =4

O C— 10

Please inform mathline @itute.com re conceptual,
mathematical and/or typing errors.

Q9biii  f(6)=A4, — A, —3x2=—6
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