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Qla Let p(x)z x*. When p(x) is divided by x+ 3, the
remainder is p(-3)=(-3) =-27.

-3

~iooe

Qlb icos

\/1 3x
=1

; 1 X : 1 T
de=|sin?=| =sin'=——sinT—==
21, 2 2 3

e

Qld (2x+3y)? = .. #2C, 2xF By ) + oo
The coefficient is 2C,(2* [3*)=10264320.

Qlc

Qle Let u=siné,

% 4 ﬁ 3 ﬁ
Icosﬁsm 6do = j 24U o = qudu :{M_}

0 0 0 0
_1f42) 42

32 ) 127

Qif (x—3)(5—x)> 0 when 3 <x <5 . The domain of
f(x)=1log,[(x=3)5-x)] is the interval (3,5).

Q2a Let u=log, x, ﬂ:l
dx x

e’ 2 2
1 1 1 1
j LN jl d”dx=j—2du {——} = tl=—
(logex)2 u” dx u u |, 2 2
Q2b Given Xx=x+4,and v=0at x=1.

2
i[lv ]—x+4 Ev —j x+4)dx—M+c

dx

At x=2, vzzll,speed:|v|:

Q2c p(x)= ax’ +16x” +cx—120,
p(=2)=a(-2) +16(=2) +¢(-2)-120=0, .. 4a+c=-28 .(1)
p(3)=a(3) +16(3) +¢(3)-120=0, -.9a+c=-8............. 2)
(2) - (1): 5a=20, a=4 and c=—44

- p(x) = 4% +16x" —44x—120 = 4(x* + 4x> =1 1x—30)

(-2)3)a)=30
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,La=-5.

Q2d f(x): tanx—log, x has a zero near x=4.

flx)= sec? x—1.
x

Newton’s method: x,,, = x, f'(x,,)
/()
Another approximation =4 — f(4) =4- 0.2285 =
1'4) 2.0906
Q3ai
Q3aii X
—(x=3)=—(2x-1), —x+3=2x+1, x=-2

—(x=3)=2x-1, —x+3=2x-1, 3x=4, ng

|2x—1| < |x—3| when —2 sti.

W

1 .
Q3b When n=1, g(l+1)(2(1)+ 7)=3=1x3, the statement is
true. Assume that it is true when n=4% ,

ie. 1><3+2><4+3><5+...+k(k+2)=%(k+1)(2k+7),then

1x3+...+k(k+2)+(k+l)(k+3):%(k+l)(2k+7)+(k+l)(k+3)

2
(kﬂ){zk +163k+18j:(k6+1)(k+2)(2k+9)

(k+1)

((k+1)+1)(2(k+1)+ 7). o itis also true for n=k +1.

Hence it is true for all n>1.
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dx
y=—o0-:.
dt

Q3cii At x=0, m =§ is the maximum value of ?
t

Q4ai T=190-185¢". At =0, T =190-185¢" =5.

dT

S =lgske = —k(~185¢7) = ~k(T~190).

Q4aii At t=0 (9am), T =5.
Att=1 (10am), T=29.
5.29=190-185¢"*, 185¢* =161, e™* =ﬂ.
185
161Y
When 7 =80, 80 =190-185 161 ,
185

t 1 110
161} 110 7, 1980k _ 3 74142 h~ 31 44 min
185 185 log, 18!

185

The turkey is cooked at 12:44 pm.

Q4bi Group Barbara and John (in that order) together and
arrange with the other six people.
Number of ways = 7!= 5040 .

Q4bii Total number of ways without restrictions = 8!
Half of these John goes through after Barbara, and the other half
Barbara goes through after John.

!
Number of ways = % =20160.

2

Q4ci Gradient of QO = 4 _4
2aq 2
Gradient of PT = L4 =p
dx x=2ap

PT 1 00, .'.px%:—l, pg=-2.

Q4cii Gradient of PL = % .

- P rqg _ 2
Gradientof QT =¢g. —xg=—=—=-1,
er=q 2 1 2 2

. PL and QT are perpendicular, ZPLQ =90°.
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Q4ciii Since ZPLQ = ZPKQ =90°,

.. PQ is a diameter of a circle through L and K.
M is the midpoint of PQ,

.. MK = ML , radius of the circle.

Q5ai

1 (1/2,1)

(1,1/2)
=f
0 y=f (x) *

-3 -2 -1 i} 1 2 3

y=f(x}

Q5aii The inverse ofyzx—%x2 is x=y—%y2.

y =2y+2x=0, y* -2y +1-(1-2x)=0, (y—1f =1-2x,
y—l=—1-2x.

ny=1-+1-2x, o f(x)=1-+1-2x .

Note: Minus is chosen because the domain of f(x) is the range

of f_](x).

3 } 3 11
Saiii £ 2 |=1-1-2x2 =1——=—.
? / (SJ 8 2 2

Q5b SHM: i = —k’x, where k is a positive constant.

1 1 2.2
i(—vzj=—kzx, -’ =—k * ye.

dx\ 2 2 2

Maximum speed = 2 ms when x=0, -.c=2, v  =4—k*x?.
2 . 2

When v=0, 0=4—k’x>, x:i;.Amphtude:;.

At x = —%, maximum acceleration 6 = —kz(—%j , k=3,

. 2 2
Hence the amplitude = - = 3 metres,

And the period = 277[ = 2% seconds.
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Q5c

ZPMQ = ZKPQ (Angle between tangent and chord equals

angle subtended by chord at a point on circumference)
ZLPMQ+ ZMPQ = LKPQ + ZMPQ

ZPQOK = ZKPM (ZPQK is an exterior angle of APMQ )
ZPQOK + ZKLP = ZKPM + ZKPL =180°

(£PQOK + ZKLP is the sum of the opposite angles of a
quadrilateral with vertices on the circle)

- ZKLP = ZKPL

. APKL is isosceles.

Q6ai

North

Qo6aii Let & m be the height of the tower.
OA = htan23°, OB = htan32°, ZAOB =180°—120° = 60° .
The cosine rule:

2 2
200% = h + f -2 f f c0s 60°
tan 23° tan32° tan23° )\ tan32°

h2 h2 h2
+ - 5
0.18018 0.39046 0.26524

40000 = h =96 m.

Q6b sin30+sin260 =sinf ,
. sin36 = —sin 26 +sin @ = —2sin fcos & +sin
:—sin9(2cost9—l).

Given sin36 = 3sin#—4sin’ 6 = 4sin @ —4sin’ —sin &
=sin 6’(4cos2 49—1).

- sin 49(4 cos’ 60— 1) =—sind2cosf-1),

- sin 49(4 cos’ 60— 1) +sinf(2cos0-1)=0,

251n0(2cos2 9+cos€—1>: 0.
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. 1
Hence sind =0, cosH=E or cosd =—1,where 0<0<27x.

S0 = 0,1,71,5—7r or 27 .
3 3

Q6ci

(L) = 1P x4 PHIC X7+ AP TIC x4+ APTIC,,  x P P T

p+q
The term of % which is independent of x is ”*/C, .
X

Q6cii (1+x) =1+"Cx+7Cyx” +..+"Cx' +..47C,_x"" +x7

1! 1 1 1 1 1
[H_j =1+'C,—+'C, 5 +.+C,—+.+'C, +—
X X X

,1 b
x x? x?

where p<gq.

1 q
In the expansion of (1+x)’ [1 +—j , the term independent of x is
x

1 1 1
P4+ CICx—+"C, Cox® — 4. 47C,C x" —,
X X X

: 2,04 P4 I Zal
Le. '+°C'C+"C,'C, +..+7CC .

LPHPCICHCIC, +.47C,IC, = PHIC,

. 1 1 .
Q7a y:Vtsmﬁ—Egt2 .When y=#, Egtz—Vts1n0+h:0,

_ Vsinf- (Vsin9)2—2gh
g
Vsin@++/(Vsin@) —2gh
p :

1

and ¢, =

. W) . 2
S+t :Zsinﬁ and #t, = (Vsm 9) (V251n9) +28h :%.
g g g

Q7b tana+tanf =

h . h h l+i

Vt,cos@ Vt,cos@ Vcos@\t ¢,
2V o1

__h (n+n)_ h | sind — ng.

VeosO\ tt, Veosg| 2

Q7c¢ tanatan :(

h h 3 n
Vt,cos@ |\ Vt,cos8 | V7 tt,cos’ 0
" _ gh
Vz(zgf”)cos2 0 2V'cos’6

Q7d From the given diagram:
r=0P+ PN =hcota+hcotff = h(cota+cotﬂ) and

w=PN—QN = PN —OP = hcot —hcota = h(cot f—cota).
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. 1
Q7e x=Vtcosd and y=Vts1n0—Egt2.

2
Eliminate t to obtain y:xtanH—Lz.
2(V cos )
d
—y:tanH—Lz.
dx (V cos®)
Vsin@—+/(Vsin@) —2gh
AtL, (=1 = (sin0) ~2¢ ,
g
_x _ Vsin@—y(Vsino)f -2gh
" VcosO g ’
gx V'sin @ — (Vsin9)2—2gh ang (Vsin9)2—2gh
= =tanf - ————
(V(:os@)2 V cos@ V cos @

dy _(Vsing) —2gh

“dx V cos@
(V'sin@) —2gh
V cos® '
tana —tan f = h h h (l—iJ

I, cosd V't,cos®  Vcos@ 4Lt

i.e. tang =

h (4-) |2 (sing) -2gh
VeosO\ tt,

~ Vcos6 2h
g
J(7sinof —2gh
V cosé '
Stang=tana—tan S .

Q7f tan @ _ tan o +tan f _ uti:nl);;nﬂﬂ _ tall A 1a11a
tang tane—tanf ECEE oh-gn

_cotf+cota 4 1

- cot f—cota _g_;'

ow

" tang  tan@’

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