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Section I

1 2 3 4 5 7 8 9 10

6
D A B C C D B B A D

a(x2 + 1)+ x(bx+c)
x(xz + 1)

5x2—x+1 a bx+c

=—+4 =
xix2+1i x x*+1

ca=1,c=-1,a+b=5,.:b=4

Q2 P(z)=(z-2+i)fz-2-i)0(z)= (z2 —4z +5)Q(z)

2

Q3 9x>+16y> =25,

2
25 25

9 16

2 \/7
z(l—e ), ezT

25 25(

9
2
16 9 ).

Q4 z=2 cos£+isin£ ,72=2 cosz—isinl
3 3 3 3

(z)"' = 21(00{_ ﬁ] —i sin(— ED =1 (cosz +isin ﬁ]
3 3 2 3 3
Q5 y'=x"-2x, y’ =(x2 —2x+1)—1, (x=1P -y*=1

Q6 Reflect y* =8x in the y-axis and translate 2 units to the
2

—8(x-2), .: x=2-2

right to obtain y* = S

2
N oS 4 _y2
v_2j0;rx dy_z;zjo(z ?] dy

1 1+sinx 1+sinx
7 = =|—=4q
Q -[l—sinxdx J.(l—sinx)(1+sinx) dx J. cos’ x *

_ j(sec

jdx—tanx—J.—du where u = cosx

cos’ x
. I ——dx=tanx+secx+c

1-sinx
Q8 Arglu)= Arg(z)+ Arg(w) = Arg(zw), . either A or B.
Im(u)=0, .:B
Q9 When t=0, x=1, v=2, .: either A or B.

Consider A: v = ZSin(x— 1)+ 2, ? = ZCos(x— 1)
X

(2sin(x—1)+2)2cos(x—1))=4at x=1

v
a=y—=
dx

QI0 It has to be true for all f(x). A and B will be eliminated
by considering f (x) =
C will be eliminated by considering f(x)=x+1

D: J:f(x—a)+f(a—x)dx=Ef(x—a)dx+ﬁf(a—x)dx
=J:()a f(u)du—ff(v)dv=Jif(u)du+_[:f(v)dv
=[[, £ (x)ax
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Section II

Qllai z+w=(-2-2i)+@+i)=1-i
_\/_(COS(——]-FISII]( jj or \/_(COSE—ZSIHE]
4 4
Qllaii =222, 371 _=8-4i_ 4 2,
w340 3-i 10 55

Qllb Ibv%dxz[uv]z—ru%dx
a dx @ dx

For _[: (3x—1)cos(z x)dx , let v=3x—1 and % = cos(ir x)

X
. (U =3 and u = sin(irx)
dx /1
5 sin(7 x) E 1 3sin(7 x)
+ [ (Bx—=1)cos(z x)dx = Bx-1)| - [ =—"ax
0 /4 0 0 V4
_ [sin(ﬂ x) (3x 3 1)}; 3 [— 3cos(7r x)] 13
r o r’ , 2m 7
Qllc
Im(z)
arg z = 74
4
o[ 74 1 2 Re(z)
arg z = -74
Re(z)=1
Ql1d

Qlle V =£?27ryxdy=£2ﬂ'y(6y—yz)dy=27fJ.:(6y2 _)’S)dy

46
= 2;{2 ¥ —yj} =2167 cubic units
0
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QI2ai y=f(xI)

Ql2aii y=

1
£(x)

(0.,1)

\
—
=}

T =]
-~
(&}
w

QI2bi x=2cos@ is a solution of x°* —3x=+/3
2 (2cos@) —3(2cos8) = \/5 2(4cos3 0—30059): NG}

. 200s39:\/§, cos39:§

NG

Q12bii cos30=—, 30 = i% +27zn where n is an integer

. 9=i£+ 27n , x=2005(i£+ 27zn
3 18 3

Let n=0, x=2cos i£ :2cos£
18 18

27:] 1z 137

Let n=1, x=2cos i£+— =2c0oS——or 2cos——
18 3

Other values of n give the same solutions.

Ql2c x*—y*=5, 2x—2yﬂ=0
dx

Gradient of the tangent = m, = y_x_% at P(x,,y,)
de 'y v,
d
xy=6, y+ oo
dx
. d
Gradient of the tangent m, = DYooy P(x,,,)
dx X X,
Since m, = -t , .: the two tangents are perpendicular.

m
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x2n

1
Ql12di 1,,:[0 .
X

dx
+1
T

I, =-[; x21+1dx= [tan_l XE _ tan_llzz

2n 2n-2

X
+Lx2+1dx

1

QI2dii 1,,+1,,,1=j0xz+1 x

2n 2n-2 2 2n-2
i1 x X 1 {x”+1)x
= 2—+ > dx= %d}c
olx"+1 x"+1 0 x"+1

Q12diii j(j ﬁdx =1,
1

n—1
PR A0S VY QIR N U Y U W ) P
4 3 3

From partii, I, = -1

n-1

Ql13a Let ¢ = tan%

1-t* dr 1+¢°
COSXx = —_—=

1+ A 2

z
2

: 1 3 1
J;33inx—4cosx+5dx_g3(A)_4(ﬁ)+5dx

2
1+

1+¢° z 2 dt _f 2

= dr=|"—=— = £
T (1+3t) ol (1+3t) dx Tl (1+3¢)

{_ (2 )}‘ _23-3 1
3

N

1
6 B2

x} x}
60°

2x*?
V= _[)2 %(xz +2x7 ))c2 sin 60°dx = Lz ¥ xtdx

SR

cubic units

20 G

0

Ql3c M(a(t2+1) b(tz—l)] =a(t2+1) and y=
220 2 ) 2 2t
2 24 2 2_12
o : 4;)2 and ?z(tmz)
Xy (tz +21)2 —(tz _21)2 =1, .: M lies on —z—y—j—l
a b 4¢ 4¢ b
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br—(-2) bl 1) b g

Q13cii Gradient of PQ = =

at—4< a(tz —1) a’ J_)’”;*l a’y

Gradient of the hyperbola at M:

dx\a® b a’ b’ dx T dx - a’y
Hence line PQ is a tangent to the hyperbola at M.

Np— E )

2

=a*+2a’0* +b* = (a +b2)2 (azez) (OSZ)
. OPx0Q =0S*

Q13civ P and S have the same x-coordinate, .:

II!I 0 ble?-1 b
Gradient of MS = l " T — =—Z

at=ae, t=e.

. b
.. MS is parallel to asymptote y =——x
a

Ql4ai P(x)=x’—10x*+15x—6, P(1)=0
P(x)=5x*=20x+15, P(1)=0; P’(x)=20x*-20, P"(1)=0
: 1isaroot of P(x) of multiplicity three.

Ql4aii P(x)=x"—10x> +15x—6 = ()c—l)s(x2 +bx+c)
:(x3—3x2+3x—1Xx2+bx+c) 2 c=6 and b=3

34432 = 4(1)6)
2(1)

2 y? ‘ ﬂ_azy

14bi — +-— =1, gradient of the normal= —— = ——
Q a® b’ g dy b*x

__ 3,315,
2”

2

Let x> +3x+6=0, x=

At P(a cos 8,bsin 9), gradient of the normal = 4 =tana

Cos

(acos6, bsind)

p=a-p

-

(74
!/
tana—tan f
1+ tan atanﬂ

@ —2)tan @ =b~ |tan @ -b’
( ) an _( ab )28.11 = a—b sin@cos @ forall 4.
1+ tan’ @ sec” @ ab

“4tan 6 —Ltan @
1+4tan@x 2 tan @

tan ¢ = tan(a — ) =

a

2 2 2
Q14bii tan¢=(a b Jsin6c056=%(a bb JsinZB

Let —tan¢ ( J00529=0, c0s20 =0, 9=% to

maximise ¢ .
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Q14ci Sum of forces = mx

F—kv’=mi, F-kx300=0 (t >0, X—0, v=x—300)

2 2
:Lz’.: o FVZ=F1_(L]
300 300 300
2
Quacii L -Fl_[v ] |-E w
dr m| (300 m 300
d _m 300° ISOm( 1 1 j
ar_m _ .
dv F" (300-v)300+v) F (300—v 300+v

_ISOmI [ N P
F \300-v  300+v

150m 300+
= log,
F 300—v

When v =200, ¢ =120

(t=0,x=0,v=x=0)

log, 5 hours

Ql5a a+b+c=1
(a+b+c) =1,. (a2+2ab+20a)+(b2+2bc)+c2 =1
. (a2+2aa+2aa)+(b2+2bb)+c2 <1 since 0<a<b<c

507 +3b% +c7 <1
Q15bi (1+i) +(1—i)

= (\/EY(COS% +isin —] (\/_ (cos
= (ﬁ)ﬂ(cos%+isin%+cos%—isin%)
J

+isin

—nﬂ'j

QUsbii (14 +(1—if =22 cos% ,for n =4k where kis

-n

e . . 2 1
a positive integer, .: i" = (14Y =1, i"? =—=-1,etc

_2(\/‘%05_: 2(2) coskr =202 (1 =202 ) (- 1)

.. LHS=RHS

© itute.com 2014



Q15ci Vertical direction: kv’ —mg —T sing =0
= Tsing=kv? —mg

2

Horizontal direction: T cos¢ = where r=/{cos¢

. Tcosz¢—mv2 _ sing _kv’-mg sing _Ltk lg
N ¢ 77 cos’ g m? T cos’p m v’
Ql5cii sin @ < lk sin @ <ﬁ

cos’¢ m l-sin’¢ m

2 2
sin® +ﬂsin <1, sin? +£sin + o <1+m—
¢ lk ¢ ¢ lk / 20k 40°k?

2 2 272
sin¢j+i % where sin¢)+£>0
20k 407k k
. m Nm*+40°k* . Nm? +40°k* —m
Lsing+—<————, i sing<————
20k 20k 20k
. 2 o o
QI 5ciii d s1n2¢ _ cos @cos P —sin ?(2005 #)(—sin ¢)
dg\ cos” ¢ cos” @
_ cos’ @+ 2sin’ ¢ 1+ sin” ¢
cos’ ¢ cos’ ¢

T T
For ——<¢<—, cos¢p >0
2 / 2 ¢

d(sin¢j>0 _ sing

is an increasing function of ¢.

" dg\ cos? @ "7 cos? g

. . tk lg .
Q15civ As v increases, ———‘g increases.
m

v

sing (tk (g
“cos’d m VP
From part iv, ¢ increases.

increases.

The toy aeroplane goes higher when its speed increases.

Ql6ai LAPX = ZADP , angles in alternate segments are equal
ZADP = ZDPQ , alternate angles are equal, AD // PQ

.. LAPX = ZDPQ

In the diagram, angles defined by solid/dotted lines are labelled
asa, b, c, ..., h. The lines intersect at point P (not shown).
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Ql6aii a=e=90°, angles subtended by diameters
c = g, vertically opposite angles are equal

b =h, from part i

Similar to parti, d = f

a+b+c+d+e+ f+g+h=360°

2 2a+b+c+d)=360°, : a+b+c+d=180°

.. A, P and C are collinear.

Ql6aiii LADP =h angles in alternate segments

d = ZPCB alternate angles , d = h vertically opposite angles
.. LADP = ZPCB

Since both angles are subtended by the same arc AB .: A, B, C
and D define a circle, .: ABCD is a cyclic quadrilateral.

QI6bi Let a>0.

2 =1L ﬂ <1 where n is a positive integer.
1+a

-_a"g(_l)anga"’_aﬂgﬂ a"
1+a 1+a

e ! _1—(—1)”a”§an
1+a 1+a

n

L=a" SL—(I—a+a2—a3+-~-+(—1)"_1a”’1)Sa”
l1+a

Let a = x” to obtain:

1 o
- x> S—Z—(l—x2+x4—x6+m+(—1)" X Z)sz”
1+x

Q16bii

1 1 1 1
I—xzndxﬁf ! dx—f(1—x2+x4—x6+---+(—1)"_1x2"_2>1xﬁ-[xzndx
o 01+ x2 o o

- 1 <£_(1_l+l_...+(_1)nl 1 \J< 1

2n+1 4 35 2n-1) 2n+1

Z o lim 1= 4= — e (1) LI RS S S
4 o 2n—1 3°5
du _ gy dv
Ql6c Let i[ﬁjz In x =, Vo 2“U’X= In x k
x\(v) (1+Inx) v (1+1Inx)
Adu_wdy 11
vdx vidx 1+lnx (1+Inx)
Let ﬂ=1 and v=1+Inx, .: ﬂ=l and u =x
dx dx x
Hence J.ln—xzdx=ji Blax=Sye=—24¢
(1+1nx) dx\v v 1+Inx

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