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Section I

1 2 3 4 5 6 7 8 9 10
D A C D B B A D C C

Q1 ZAOB =40°x2=80° D

Q2 cosx—sinx= Acos(x+b)= Acosxcosb— Asinxsinb

.o Acosb=1 and Asinb=1, .: tanb=1, b:% and A=\/5A

12 (12
Q3 The constant term is ( ; ](Zx)g (— %) = —( 3 ) 2’5 C
e

Q4

tanag=m=3

o B
tanf=m=-1

tan f—tanar _—1-3

0=p—-a, tanf=tan|f - )= =
p (5-a) I+tan ftana 1-3

Q5 Let , S and ¥ be the roots.

afy=-42, ecitherBorD. aff+py+ya=-41,.B B
d X 3
6 —|3sin” — |= B
< dx[ 1 2) V4—x*
Q7 Period 6 and amplitude 5:
x =5sin| £t ,v:fc:5—7rcos £t A
3 3 3
08 15 512 15! S!ZE D
9!6! 916
Q9 P(x)=x4—8x3—7x2+3=(x2+x)Q(x)+ax+3
P(-1)=1+8-7+3=—a+3,..a=-2 C
Q10
(a-b, b+a)
-
(a+b, b-a)
(0,0

0(0,0) is equidistant from the two points (¢ —b, b+a) and
(a +b,b— a),
bisector of the line joining the two points and passes through O.
Gradient of the line joining the two points
_(b-a)-(b+a)_-a

“(a+b)-(a=b) b

. the locus of points (x, y) is a perpendicular

. . . b
.. gradient of perpendicular bisector =—
a

.. the equation is y = éx ,ie. bx—ay=0 C
a

© 2014 itute.com

Section 11
2\ 2 2 Y
Qlla | x+—| -6 x+— |+9=0 where x#0, | x+—-3| =0,
X X X
x+3—3=0, ¥ =3x+2=0, (x-1)x-2)=0 . x=1,2
X

Qllb n=30, p=0.1
Pr(X <2)=Pr(X =0)+Pr(X =1)+Pr(X =

=(3§j(o.1‘))(0.93‘)) ( 1 J(o 1)0.9%)+ [ jo 1)0.9%)

The range is (-37, 37)

QIld Let x=u? +1, x—l=u?, H oy, du_1
du dx 2u

When x=2, u=1;when x=5, u=2

_[ \/_ )%dx=2_[lz(u2+1)du

T 20
=2 L ju| ==
S

2
Qlle X +5
X

(x—l)(x—5)>0, -

o= AN =2 (> +1
u

>6, . x>0and x> —6x+5>0,

O<x<lor x>5

dx X x?

X 1 X X
J (1 x(e’ —+e lnx]—e Inx
Ql1f _[e nxJ: X

e“(1-Inx+xInx)

2
X
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QIl2ai x=2sin3t, at the start, i.e. r=0, x=0, the origin.
When it first returns to the origin, the total distance travelled
=2+ 2 =4 metres

Ql2aii v=x=6c0s3t, a=v=—18sin3¢

The particle is first at rest when 3t = % ,.a=—18m 2

(cos 8x +1)dx

SRR
0[N

5 H
QI12b Volume = Iﬂyzdx = J.7rcos2 4x dx=
0 0

r[sin8x | #(x) o . .
-z +x| ==|=|==— cubic units
21 8 o 2.8 16

(

. 1,2 _
Ql2c ¥=2-¢ ?.Let d(zv )22—6
dx

. lv2 =J.(2—e_§jdx=2x+26_§ +c
2

Ol

When x=0, v=4, .. ¢=6 and .: V* :4(x+e7%+3j

Q12d Use the binomial theorem to expand

(e+1) = (OJ (J@ U ceR

Let x=-1,

0

x, is closer to ¢ than x, .

QI2f T=A-Be *, T —23°C as t >o0,.: A=23 and
T=23_Be—().()31'

T=2°Catt=0,.. B=21 and T =23—21e 0%

When T =10°C, 10=23-21¢ %%, 217 %% =13

.0 —0.03t =1log, g , t =16, .:it takes 16 minutes approximately.
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Q13a Prove 2" +(=1)""" is divisible by 3, i.e. 2" +(—1)"" =3m
where m and n are integers and n>1.

When n=1, 2'+(-1)" =3=3x1, .: true

When n =k , assume 2° +(=1)"" =3m is true.

Consider n=k +1,

M4 (1) = 2% 2k ()1 =22k + (2 -3)(- 1)
=228 +2(=1)*" =3(-1)" = 2(2k + (=1 )— 3(= 1)
=2(3m)-3(=1)" =3(m - (~1)"), .: true

Hence it is true for all integers n >1.

QI3bi L' =x"+407, iLz:i( 2 +40?), 2w oy
dx dx dx
dL x dL
—=—,.. —=cosf
dx L dx
Q13b dL—ﬂxﬂ—&:osﬁ
dt dx

Ql3ci PO:0S=1":1

2
. . t*xX0+1x2at 2at
Point Q, xcoordinate = =

2 +1 241
) t*xa+1xat® 2at®
y coordinate = 5 =—
" +1 " +1

2
at

Ql3cii Slope of 0Q =L+

2+

]

=t

Q13ciii Let (x,y) be Q.

From part ii, slope of OQ =t = 2 Where x#0

X
Eliminate ¢ from x=—— and t=l:
r°+1 X
2a 2
Xz , X= zaxyz’.: X’ +y*=2ay, x> +y*-2ay=0
(%)ZH Xty

Completing the square: x° +y* —2ay+a’ =a’,
x*+(y—a) =a?, .: the locus of Q is a circle centred at (0, a)

with radius of a units.

Q13di £ZBAC + ZPQB =180° (Sum of opposite angles of a

cyclic quadrilateral.
ZCQP+ ZPQB =180° (Supplementary angles)

.. LBAC = ZCQP

Q13dii ZCPR = ZOPA (Vertically opposite angles)

ZOPA = ZBAC (Equal angles of isosceles triangle)

ZBAC = ZCQP from part i.

.. LCPR = ZCQP

This result indicates that the line OP is a tangent to the circle
through P, Q and C, yielding equal angles in alternate segments.
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Ql4bii Pr(A wins eventually)

= Pr(first win or second win or third win or -- )

V cos@ Vcos@

2
y=—%gt2+Vtsin9 . y:—lg( al j +V[

] 00 =p+rq+rp+rrrq+rrrrp+rrrerrg 4
=(p+rg)+(p+rg)r’ +(p+rq)r* +--

2
o y=xtan - gx256029 =p+rq=(1—r)(p+r)=p+r
2v 1-r° (1—r)(1+r) 1+r
Q14aii The angle between the downslope OP and the
2
horizontal is %, .. y=-x and.: xtanf— g§2 sec’@=—x
" . Please inform mathline @itute.com re conceptual
& 5 sec’@—x(1+tan8)=0, .: x( & —sec’ 60— (1+tan (9)] =0 and/or mathematical errors.
Vv Vv
2
. at point P, ng sec’@=(1+tanf), x= w
\% gsec” @
2
1=cos£, 2 D=+2x= —2\5‘/ (I;Hanﬁ)
4 gsec @
2
D= 22y (cos2 0+ tan O cos’ 9)
8
2
2 D= N2V cos B(cos @ +sin 6)
8
Ql4aiii
2
4D = n2v (—sin @(cos @ + sin 8) + cos 8(—sin & + cos 8))
de g
2
= 22V (cos2 @—sin’ @ —2sinfcos 9)
8
2
= N_i (cos 26 —sin 26)
8
Ql4aiv
2
Let 40 _ 22V (cos26 —sin26)=0 where 0< 9<§
8

.2 08260 —sin260 =0 and .. H;t%

. tan26 =1, 26=£, 9:5
4 8

2 2
%:ﬂ(—ZSinZH—ZCOSZH)
8
2
=- W2y (sin 20+ cos26)
8

d*D
do?

When 6 = % R <0, .: D has a maximum values.

Q14bi Winning on the second turn occurs when player A spins
“R” on their first turn and player B loses on the second turn.

.2 Pr(first win or second win)
= Pr(first win)+ Pr(second win)

= prrg=perli=rp)=(-r)p+7)
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