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Solve the equation Ig(x+3)=1-1g(x-2). 3]
U (x+3)+ fgC:.—?,) 24 AHooafve
(o
ﬂj 1(143)(1—1)) =1 —mw) Jg(x12)= /ﬁ&z) — ()
QH Ix-2) =0 '—(m’b €43 = ;,S;_

X2 X -4 ~10-0 (1/”’))(1'}) =(0 ——@4')

X’4x -)p =0
2 =4 * 1 LUIX-1) /
Pa
/
= =1t Vés #

* ¥

:[3.53 oY —Y.53 ] _.(4,)
try)

/

(3]

(b) Given that lo =a, log,8=>5 and 2_y , express ¢ in terms of @ and b.
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2 Given that yzﬁ,show that —
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3 The graph y=acos2x+b, where a and b are positive integers, has a maximum value

b:

of 8 and a minimum value of 2.

(@) Showthata=5andb=3.

(2]
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6

k
(@) By considering the general term of (x - i

explain why every term is dependent of x.

(z) xq-r(_%)" ,.(m'l"ﬂ" AMJHU;T W'hf.«)
(1) <"k
X

:(ﬁ) kf‘ %9—20'
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) , where k is a positive constant,
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(b)  Given that the coefficients of x* and x* are the same, find the value of k.
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4 (¢) Using the value of k found in (b), find the coefficient of x” in the expansion of

A
(1—5.\ )(;x+x) ' B3]
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18 cm

30 em B .

D [—"'

The diagram above shows a structure.
The structure has three fixed
and angle 40D = 90° . The lines 4B and D
angle 6 with the line OD. The angle § can va

points O and C,
(@) Showthat 4B+ BC+ CD= (12sin 6 +48cosH) cm.
S0 = %—‘: S W=20cnd
;Mf 14/-2,4\.2./‘_
280> B o5 pos (susg
g‘l”\e-: %E_ % 0B >(&-ci"\(9
Ged B = %05 > 0¢C =300s0
-BC = 30esO- (gonO i)
AB+BC +CD = (8050 + 30¢040 “155in 8 +305m 8 }(m)
= [25uB + ¥€ecf

(b) Express AB+ BC + CD in the form Rsin(f+a) and 0°< g <90°.
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ReJ17m () | 0=+ (45) ey
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12666 + 4800 = ome . (O +15.963°)

el

i o et o i
e

points O, 4 and D such that 04 = 18 cm, OD =30 cm,
C are perpendicular to OC which makes an
ry in such a way that B lies between the

Joe (6 +7¢.0) —@)
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5 () Find the maxim
um val .
Structare. alue of AB+ BC + CD and the corresponding area of the -
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10
6 (a)

The straight line y-x =5 intersects the curve 2x* - y* =2xy+11 at the points

A and B. Find the coordinates of 4 and B.

(Jz 28 s ()

2»1'j1-_- 2:(5 H —Q
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4,‘ X-/L’ d:'3

- A(z,’S), 5(18,’3)

= In «'f Mo(e«:fr b ot WrHe coordiwta
(}‘f A’ mm( 8.
(b) Find the exact values of the constant & for
to the curve y =x? +6x +3k.

which the line y = k(x+1) is a tangent

[3]
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‘ i tel
6 () Find the range of values of a for which y=(a-6)x*—8x+a lies completely
above the x axis.

(4]
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In the diagram, PS is a strai
and 7S is a tangent to the cj

(a)

ght line intersecting the circle at P and R. T lies on the circle

rele. O lies on PS such that the line 74 O bisects angle RTP.
Prove that triangle STR and triangle SPT are similar.

2]
LSTR = LSPT (. Seqmerd feoun) . — (o)
LTSR - /poT (tommon ¥ )

Rﬂ rﬂ-ﬁim'/{tzﬂf}ﬂﬂ ,
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(b) - Prove that triangle QST is isosceles [3]
LSRR > LSPT = i
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Prove that SQ” - SR? = SRx RP.

#r() ST
P T ST — )

ST

v

LR xgp .
ST = @R x (8R+RP) — ()

=%+ SR x RP -
Since. IT = g "

$Q7 = R+ 9o xpp

(A1)
8°-S2% = Cp x RP 9

(3]
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Diagram I

\ 4

Diagram II

Diagram I shows a water dispenser, in the shape of a cylinder of radius 10 cm,

which dispenses water at a constant rate into an empty conical cup, as shown in

diagram II, of radius 4 cm and height 10 cm. The depth of the water in the
dispenser decreases at a rate of 0.0015 cmy/s,

After ¢ seconds, radius of the horizontal surface of th

e water in the conical cup is
r cm.

3n
Show that the volume of water in the conical cup increases at a rate of — cm3/s.  [2]

Rede of wate, out-floun dispesce, - Rote o incronse of
Weto im cup -

)\

= (locw\)(mw) (0.0015 e /) —(=)

- &7

2¢ 0“"3/3. — @)
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(2]

8 (b
(b) Express the volume of water in the conical cup in terms of 7.

V s :ls——ﬁrll"

; _ : .20,
(c) At the instant where the volume of the water in the conical cup 1S T cm?, find

the rate of change in the radius of the horizontal surface of the water in the
[4]

conical cup.

LN )
thew V= 202,
3
5.4 )
r3 =
r =2

R
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I § Sﬂrl
»o 2
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At 20 e
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The mass, m mg, of a radioactive substance decreases with time, ¢ hours.
Measured values of m and ¢ are recorded in the following table.

t (hours) 2 4 6 8 10
m (mg) 48.2 41.5 355 2.7 26.5

m and ¢ are related by the equation m = m,e™ , where m, and k are constants.
It is known that one of the readings in the table is recorded wrongly.

(@) On the grid found on page 17, plot In m against  and draw a straight line graph.
Use your graph to identify the reading which has been recorded wrongly. [3]

lJrMa rucwo(i—-a, * (8§, Z-S)—) (
alsy acctpr. m=33.3 t.-_g {H

(b)  Use your graph to estimate
() avalue of m to replace the incorrect recording of m found in part (a), [1]

fam =343 (also accept : 842, 3.005, 3.435,3 )
M= 30.9 (3s4) (alsr aceept -30. ¢ (3.3, 3o, 31.2) — ()

(ii) the value of k and m,. (4]
Jom = ijoe—h{'
A by = 3.885-3.4¢ |
Lam = ~kt 4 fum, —(m,) ‘ K m "’Q"')
}mdiw’ri =K | 3—1#: f»‘ Mo .
<~ 2
ﬂ\Mo=4.03 @ko acceept ' k— 3}(“ i
4.02, 4.0L5, 4.035, u.a4> 0-065% Yo 0'0'?‘?)
M, = 563 QBOW‘. 55.}’ 54-0) SE.a~ Q"')
(35f) 5. ¢) :
)
(c) Explain what m, represents. (1]

M, repres tue amout of redioacfive Sbstance pretent- }@1
ot e ot - " )

(d) Ben claims that the mass of the radioactive substance reaches 0 mg after 10 to 12

hours. Do you agree with Ben? Explain your answer. (1]
Ditagves -
Kb
———&—“ e >0 7&0-” f\wlval.J#f‘-

LM Mot-k(’ >0.

B
Sinee M>0, frt i po fswk'ﬁ»m{’ s . ;

Altorvwstoe : U‘*"«POM’? Tle 7 aple swele fuat if infectects x-axis
does not resutf W e x-td-wal. as ,pu M0 .
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10 YA

B3 2

D(7,-2)

The diagram shows a quadrilateral with vertices 4, B(3,2), C and D(7,-2).

C lies on the y-axis.
AC is a perpendicular bisector of BD,

(@) Show that the equation of 4Cis y=x-5.

me: 2——(-22 _ '
g=g - -

Mac = co1en-1. — )

oY \ + +(-2 "
Mot (s ey )
= (59
k9> € RS Y0 | (x-g)
AL — (@

(b) State the coordinates of C.

(0.-9) @

3]

(1]
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10 ()  Given that triangle ABD has an area of 16 units?, find the coordinates of 4.

s _)J: (21’6-4‘73- 5_) -’442&) __‘('M]>
* 'Ii (4o + 4y —lo)

< 2x +24 -0 -
2142\‘1 -lo = 1p - Q"")
s N )
\‘[ > l’S—®
gub@l%ﬁ@f X £ —5=)3 ———QM)
2 (£
X —/’j
= A4 —)
(d) Explain whether ABCD is a rhombus.
My EEe | 4
23 ~ 4
m = =2-(~
o ), @
#-0 ¥
Since m

% F Meo ) B ot puattelfo e

-~ PBCD § 110.{, a "AO»«L.H ' 5(‘;\’1)

A T

A’B - J@'}) -f(t"L)’
T VEs

€D = J—-\

e'o)z-# (_2+$_)2_
5

(1)

!‘l'u(,e,.AB 4 (D
» Notal( Siole.
s ane of squal legtec. g@”

“RBCD S et A phowaus .

[4]

[2]

[Turn over



20

11 The diagram shows part of the curve y=1n(3- x)2 which crosses the axes at P and Q.

Ya

0

s
’
-
Ld
7
[

R P e

The normal to the curve at 0 i
meets x- i i
ot G, 5 ot axis at R. Find the area of the region bounded by -

QV\ (3-1)1 =0 [ Mwﬂl’i
(3-3()’ & | ( Z IM(B-X) =0
3=x = jor o | 3Ix =

X = 2 or 4 X =)
) (o) i
Pl 2,0)
at x:0 \]:fncf——-(nq)
& ( O/ e"l ?>
A
2 : 25) )
. = 2
x —
at x=o0, A

Equaﬁanwf Novia| ! =22 t 4.9 —{@)
°'+a"0r - %x-r QHT
-‘;Z:'x % -jk?
x= - 5ht
“R(~20.9, 0)
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continuation of working space for question 11.

Anez. £ A0OPQ 39209 _ o
-3y

= 1.609
J = Lo (3-x)

%;2(«*(3"?()
v
e* = 3-x
Es
X 2 3=-¢ ""(!”’)‘

; (', aceert
¢ Hpe—

Bnse bounded by Curve,y & o axes
> fb«? -
o J-¢ ’ﬁ

:[aj- ei ]M ,

gy l. —&
“ly-aet )
= 39— Ze-z‘ﬁu‘? B G(”) _leo)
= 3n9-6+2

-

B Xt -4 (alo acept 2-_&‘7/6) ———@»I)

s fotd anea (jﬁh‘?—‘f) +j(ﬂh ‘7)l
= 4., (2 5¢) —(#)

--- End of Paper ---



