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Qla 3.7

Qlb x* =27 =x"-3" = (x-3)x” +3x+9)

Qlc 4x+tanx

01 (2x-3) (x-1) _5(x-3)-2(x—1) _8x-13
2 5 10 10

Qle |x-3/<1,2<x<4

QIf x*=8(y—1)=4x2(y—1), vertex (0,1), focus (0,3)

Q2a cos6’:L 9=" 'z

Ny
Q2bi i(xsin X) = xcos X + sin x
dx

.od X _2x(x—l)—x2_x(x—2)
i {5 G Gl

2
Q2ci Letu:x3+1,@:3x2,j 65" i
dx x4l

:IEﬂdx:IEdu =210g€u+C=210g3(x3 +1)+C
u

u dx

Q2cii 'FcosSxdx = {sm3x}6 :lsinZ—O :l
o o 3 2 3

Qd y=log,x, m = -1_1

dx

e

1

X
. 1 1
Equation of tangent: y—1= —(x - e) , LY =—X
e e

Q3a Y (2n+1)=(2x3+1)+(2x4+1)+(2x5+1)=27

n=3

7% +82-132
2xTx&

Q3bii  Area = %x 7x8sin120° = 24.2 cm’

Q3bi cosf = , 0=120°

. 6-0
3ci my,;,=my. =—=2,
Q AD BC 12_9

Equation of line AD: y—0=2(x—6), y=2x-12

Q3cii Solve x—2y =0 and y = 2x—12 simultaneously to find
the intersection D: x—2(2x~12)=0, . 3x=24, x=8, y =4,

Dis (8,4).

Q3ciii DE is 3 units long, £ is (11,4).

Q3civ  ZCDE = ZDOA (Corresponding angles)
ZDCE = ZODA (Corresponding angles)

.. ZDEC = ZOAD, .. AOAD and ADEC are similar.
Q3cv AD:EC=0A:DE=6:3=2:1

or —D=2
EC
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Q4ai Length of arc AB=r8 =90x0.6 = 54 cm
Q4aii Length of AB=2x90sin0.3 =53.2cm

Q4aiii  Sector arca= %ﬁa = %x 902 x 0.6 = 2430 cm’

Qabi f(x)=(x+3)fx —=9)=(x+3)x+3)x=3)=0
sx=-3or3

Q4bii  f'(x)= (x2 - 9)+ 2x(x +3)=(x+3)3x-3)
Stationary points: (x+3)3x—-3)=0, .x=-3and y=0 or
x=1and y=-32

Nature of stationary points:

Atx= -4 -3 0 1 2
£'(x) >0 =0 <0 = >0
Nature Local chal
max. min.
Q4biii

£ (x)=(at3) (z"2-9)

Qdbiv  f'(x)=3x+6x-9, f"(x)=6x+6=0, x=—1.
f"(x)<0 for x<—1, . f(x) is concave down for x < —1.

log,, 7
Q5a log,7 = l‘)ﬂ ~1.77

g0
Q5b £ADC =180-120=60° ( LADC, ZDAB are co-interior
angles). .. ZBCE = ZADC = 60° (Corresponding angles).
BC = AD = BE , .. ABCE is isosceles and
/BEC = Z/BCE =60°. .. ZCBE = 60° . Hence ABCE is
equilateral.

Q5¢ Atpoint P, %:2@'+3:5, se'=1,x=0and y=2.
x

Pis (0,2).

> =0.0363

300
3

Q5dii  Pr(atleast.onenot.red)=1-"Pr(all.red)=1-0.0363
=0.9637

Q5di Pr(all.red)

(100C )3
Q5diii - Pr(one.of each.colour)= Ci =0.2245

300
3
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Qo6a

ok ~ 2070
0

3x4
:%[15+100+44+72+10]:

[£(0)+4£(5)+2/(10)+47(15)+ £(20)]
1205

~ 402

2
Qobi At t=10min, V' = 3600[1 —%] = 2500 litres

Q6bii At £ =20min, 2~ = 2x =L x3600(1--
dt 60 60

—120( 1= | = —120[ 122 | = g0
60 60

Drainage rate = 80 litres per min.

Q6biii cz’i_V =2t —120, the fastest rate is —120 that occurs at
t

t=0.

Q6ci Solve y = x* and y =12 —2x* simultaneously:

x*=12-2x",3x* =12, x=-2and y=4,0r x=2 and

y =4 . The intersecting points are (—2,4) and (2.4).

Qobcii  Volume = .[4 a(x, ) dy + J-]z x(x, ) dy
o 4
4 12
4 1 )’ ﬂ(l2—y)2
= | myd J- —(12- =| = —_—
[+ 7= (12=y)dy {2 LJ{ el

=87 + 167 = 247 cubic units

Q7ai a=50000, d =2500, ¢, = 50000 +12(2500) = 80000
Q7aii @ =50000, r =1.04, ¢, = 50000(1.04)* = 80051.61

20 _
QTaiii Kay: §,, = 20000047 Z1)_ 48890393

0.04
Anne: S,, = %(2(50000)“9(2500)): 1475000

Kay’s total exceeds Anne’s total by
1488903.93 — 1475000 = $13903.93

Q7bi =2
Q7bii t=4

2
Q7b111 W‘i

0 TN\ 2 /3 T 5 6 >,
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QSai x*=R>—h>, V =’ (2h)=27h(R* - )
Q8aii  Max. volume when

‘;_:: (R? = h? \2rz)+ (= 2h)27h) = 0,
272(R* =31)=0, - h :%.

Q8b Area of shaded region = area of quarter circle —
1

J;l(xz —3x+2)dx=7z—{§—%+2xl =7r—%

Q8ci 4, =(3x10°f1.12)- 4.8x10°,

4, = 4,(1.12)-4.8x10° :((3x106X1.12)—4.8x105 X1.12)—4.8x105

= (3x10°)1.12) - (4.8x10° f1+1.12)

Q8cii 4, = (3x10°1.12)" —(0.48x10° 1 +1.12+ ... +1.12"")

= 106[3(1.12)” - 0.48(MD

0.12
=10°(3(1.12) —4(1.12) +4)=10° |4~ (1.12)' |
Q8ciii  After the final payment, 4, =0, 106l4—(1.12)"J=0,

2012y =4, n= 1084

=——=—=12.23, . year 2017.
log,1.12

Q9ai Atr=0,x=0,x=0.

At time 7, x:j4sin2rdz=—2cos2t+c, S 0==2+C,

ie. C=2.. .x=2-2cos2t
Q9aii

o 025m 0.5m 0.751 £ 1251 1.5m 1.75m 2

First comes torestat ¢t = .
QOaiii  Distance = magnitude of displacement = area under v-t
graph from 1 =0 to t =7 .

J:ZZ ~2c0s2t)dt =2t —sin 2t]] =27

Q9bi BD =6sinf, Z/DBE = /EDF = /FEG etc.
DE = BDsin@ = 6sin’ 6, EF = DEsinf = 6sin’ 6 .
Q9bii BD+EF +GH +...= 6sin@+ 6sin” @ + 6sin” 6 + ...

:6(sin9+sin36’+sin59+...)=6( sin 6 j=6[ Smg]

1—-sin’ @ cos’ @
= 6[;>< sm@j =6secHtan

cos@ cosé
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01081 m— ot - p? _ (a—ﬂ)(a+,8) i s Q10biii A

a-p ((Z—ﬂ) 1 (1, 1)
A(a,az) liesonthe line y =mx+b, .a>=(a+pla+b,
of==b 1-4/600 "~~~
Q10aii
aB=Ala-p) +le* - =fla-pF el pY] |
Since a+fB=m, ..m* =(a+p) =a’+2af+ * /60 :
m?=p*2af+a’ +4af =(f-a) —4b |
a=p)Y =(B-a) =m* +4b 1760 60 T
Hence 4B = \/imz +4b i1+m2 ' 2 2

t t
Q10aiii B (ﬂ’ﬂz) Pr(meet)=1—(l—5j =0.5, (1—%j =0.5,
1= 07071, ¢ = 17.6 minutes.
60
A (a,a2

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

P (x,xz)
Area of AABP = Area of trapezium — areas of two smaller As

BRT S NPARS VARSI TS N RN/ P
(( Xﬂ (ﬁ Xx a)) expand and simplify

;« - (s am
%(ﬂJrax x —aﬂ)(ﬂ
%( mx—x* + bW +4b

Q10aiv —=% m? +4b(m—2x)=0, .. x="— and

(I, D

v
=

The shaded region satisfies all the inequalities and is inside the
square. .. they will meet.

2
QI10bii Pr(meet)= area of shaded region=1- (%) =—
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