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Instructions to Candidates:

READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in.
Write in dark blue or black pen.

You may use a soft pencil for any diagrams or graphs.

Do not use paper clips, highlighters, elue or correction flurd/tape.

Answer all questions.
Write your answers on the separate Answer Paper provided.
Given non-exact numerical answers correct to 3 significant figures, or 1 decimal place in

the case of angles in degrees, unless a different level of accuracy 1s specified in the
question.

T'he use of a scientific calculator is expected, where appropriate
You are reminded of the need for clear presentation in your answers.

At the end of the examination. fasten all your work securely together
T'he number of marks is given in brackets [ ]atthe end of each question or part question.
The total number of marks for this paper 1s 80.

Lhis document consists of 4 printed pages (including this cover page)
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Mathematical Formulae
1. Algebra

Quadratic Equation

For the quadratic equation ax” +bx+c¢=0

— b+ \E) . dac

X =
2a

Binomial Expansion

/}’l\ /H\ /H\

" n n—1 n—21 2 n~r g1 r 1 : e

(a+b) = d -+ a b+ a b7 +...+ a b +...+b , where n 1s a positive

Ly Y )

(n n!

integer and = .
T W (n--r)!r!
2. Trigonometry
[dentities
sin~ 4 + cos’ 4 = |
sec”4 = 1 + tan* A4
cosec” 4 = 1 + cot’ A

sin{A4 + B) =sin Acos B + cos Asin B
cos(4 £ B) =cosAcosBFsin Asin B

tan(4A+B)= ——— = "
| +tan Atan B
sin 24 = 2sin Acos A

c0s2A4 =cos” A—sin"A=2cos" A—1=1-2sin° A4

,
tan 24 = H—tanfl
| -tan” A4
_ | ] i
sinAd +sinB = 2sin ;--(A + B)cos;(fl — B)
1 | 1 ]
sitn A —sin B = 2cos—i(A + B)sm;(A—B)

| 1 !
cos A+ cos B = 2(:05-; (A + B)cos-; (A - B)

1 1
cosA—-cosB =2sin-(A+ B)sin— (A4 - B)
2 2
Formulae for \ ABC

a b ¢
sind  sinB  sinC
a’ = b=+ ¢* — 2bccosA
A = %bcsinA
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Find the value of k& for which the line X+3y=4k 1S a tangent to the

curve y° =2x +3 and find the x-coordinate of the point at which this tangent
touches the curve.

() The remainder of 2 + 5x° + 4x + k when divided by (x —1)is equal to

the remainder of x° — kx + 7 when divided by (x+2). Find the value
of k.

(b)  Factorise the expression x° — 7x —6 completely. Hence, or otherwise,

solve the equationx” -7y -6 =0

Find the range of values of ¥ for which V=-kx" —6kx+18 is always
positive.

The roots of the quadratic equation x° —4x-5=0are ¢ and o8

(1) State the values of &+ £, @f and a” + B
(. , - l 1
(1) Hence, find the quadratic equation in x whose roots are —- and —[—3 |
- 2
(1) By expressing in  the form of a{x+b) +c¢ show that

= 2x" —4x+ 7 {s always positive for all real values of v
(11) Sketch the graphof v=2x"~4x+7 for ~3<y<?2

(1) By adding a line y = ;IOxi or otherwise, find the number of solutions for

2.r“‘--4x+7:i'10.rf for -3 <x<2.

4x” —3x+2 . . .
Express —- (nto its partial fractions.
2x" +3x -2

Solve the following equations:

(@) 4y 700y =2
b
2 log, x—log,. (,x+10)--h1__
- 2
13 Y
Express | ——— | inthe form p+ ¢\ 3, where p and ¢ are inteoers
4 +\3 )

7]

4]

5]

[4]

—— from—
A {aJd

7]
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10.

il

12.

o

X 6]
. a b’ s~ |
Given that — x — =ab’, find the value of x and of y
b (a’ )"
Given that log, x =a and log, y =b, express log, xv in terms of @ and 0. 14)
Solutions to this question by accurate drawing will not be accepted.
The diagram shows a rhombus ABCD with AB = BC = CD =DA. The point
A lies on the x-axis. B and D are the points (4, 6) and (13, 9) respectively.
¥

N

N )

T

B & L ;
E;f “““““““““““““““““““““““ 'r,:,: “““““““““““““““““““
Find
(a) the coordinates of M, the midpoint ot BD, [2]
(b) the equation of AC 3]
(c) the coordinates of A and of C, El
| a _ [4]

The equation y = - “where a and b are constants, can be represented by a

b —x
straight line when y is plotted against xy as shown in the diagram Calculate
the value of a and of b.

22
Y
A

End of Paper
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. Find the value of &k for which the line x+3v=k 15 2 tangent to the [71

|
b

curve y” = 2x+3 and tind the x-coordinate of the pomt at which this tangent
touches the curve.
Solution:

,1

Y =2x+3 e (]

[
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Substitute (3) into (1),

For tangent to the curve, ° -~ 4qc = 0

sk mm
-Id--l-li-- *

LI S I
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- - Wy oa a4 opoa
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X =3V =0 oo (3) L R e e SRR
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2.

b

S

L

(b)

ihe remainder of 2 y°

e H ,

the remainder of +? - KX + 7when 4

k.
Factorise the expression x>
solve the equationx® —7x -6 =0

Let f(x)=2x" +35x +4x 4 &
When divided by (x - I), remainder,

dividad by

—7x~6 completely.

S =2(1)" +5(1)" +4(1) + &}

L

(x+2).

3x* +4x + k when divided by (x-1)is equal to [4

Find the value of

Hence, or otherwise,

www.misskoh.com

‘ S =11+k - T
Let g(x)=x> —dx + 7
When divided by (x + 2) remainder,
2(=2)= (=2 ~k(-2)+7
(1—“ ) = 2k -1 |
Simce the remainders for both are the same.
[l+k=2k-1
k— 2k = -11-1
k=121
Let Alxy=x> —7x -6
h(3) = (3)° 1(3)-6 =0
(x —3)1s a factor of h(x) = x° — 75 — 6
Al x) -7x—-6
By etther comparing coetticients, long division or synthetic method | )
LThus, hi{x) = (x Dx? +3x + 2]{
(x)=(x=3)x+2 (x+ 1)
When h(x) =0, (X =3 x+2)(x+1) =0
X=3, 0r =2 or -l
Page 2 of 10
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fad

Find the range of values of & for which y = —kx? — 6kx + 18

For v =~kx* — 6kx +18to be always positive,

(=6k)* = 4(=k)(18) < 0
36k + 72k <0
kK(k+2) <0

Using either number line or graphical methodf

<k <0
AnNS: <k <0

— — —— _— e

The roots of the quadratic equation x? — 4x — 5 — () are a and /3.

(1) State the values

- Hence

X" —d4x-3=

e

, find the quadratic equation in x whose roots are . -and -

1s always positive. {4

b= —4dac < Q]
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Equation of quadratic curve:

x” = (sum of roots)x + (product of roots) = (

L T L T T T T T

—_— ——— — [ — [ T— ——— - -
e —— ——— e — -'-' 4 5 = ‘-i- Pl d ¥ ha oy my e LA R I ) -1- [] -.-r i-.-. LI 1._'1-1--.-. s
b - . . - a--q-.n..-----rii-i---pll---rq-q-q.-.-.q--.-..--.+..--+-|--|..,.....|...
= W E E m g L& Ry momopy - -+ [ ] - L I - | - g W oy 4 & 4 m
- S ok R A g s mmoyoq LI -a--i--l’-|--|-
LN - -
— p— mi : ms VR N O o e
. . - - - a r
" ) -'+ - - r 4 o f o womomom
L) . -'.-...r.+.--.-'+‘- [ ] - =y '..-I-‘-'Ijlq-‘-..-qi.‘- "l-lll
_.._1._,.-_.‘:-.-.‘-_._._‘*..41.1--.--:-alq-.--- % ¢ =momoa q--q.-.....-.q.u......'... DI
o . . LAy Ry = 7 T g 0
———— L} ——) I — ] - e - " l---|.l|'|-----||d.----r|l.l----|Ir-l-|-
. . - - . - P - . e
. ' r

LAY
,’-—-

By expressing in the form of a(x + b)Y + ¢, show that y=2x"-4x+71s |3
always positive for all real values of x.
(1) Sketch the graphof y =2x° - 4x+7 for = 3<x <2 {2
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- 4x® =3x+2 . . .
EXpress — into 1ts partial fractions. -
2x" +3x~12

4x° —3x + 2

2x“ 4+ 3x-2
10x -4

2x” +3x - 2
10x - 4 R ot

(zx—*l)(x-f- 3

=2x—3+

T -t f A r ko oaa
L

I!——-I——l-—-n-u-
1
1
§

= % 4 1 4 g = yg5 4 =

10x — 4 )

LJ ’
— ——— - - 4 = mmoy oA * 1l mmmy
LI N R A Ay T L) = ]
ik s r Y LT TR TY L g c a L a4 F A momoay

Qx~1)(x+2) (2x-1) (x+2

A L L A 3 1
'

e

10x -4 = 4 I+2)+ (7'_.11‘

.r
|
]
|

—— [ e . - .
—_— - —r—

When x = -2

2 -
(‘} B, 1 ~ ~ \ R . RIS .
— —_— — N . . - e e e s - - . : -
. i — — Al - B B A oo S el e i sl
- L9 - T e e " - - - 4 T '--r..-+1".
- BCEC RN S - "‘. . » ::' N . - N T
- r r - 4 g - -+ - . Fl
+

— —— -— RS

e ——

. .
e |
51 EEEd
Whe =
)
1 ,
~)—d4 =A4(—-+2)
; = P
_:] —_— S _ —_ N — e _ -_ . —_ —— - — - — . N _ —_— — n—— TR . . Pt . LT
: B O B Sl s
1 hus,
g )
=2x—-3+ — SRR
M2x-1) S{x+2)
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. Solve the following equations:
@) 4= 47025y =2

(b)
10%5 X = Ingﬁ(x +10) = —

Solution:

@) 4747027 =

—ir

I ormw g I8k ks oEy g+

ELE I A + m
-

27N+ T7(27) = —
Let Y = P
4 3} - + 7}"* — /= E_ T e,
(dy-D(y+2Y=0
Y= v =-2 (rejected )
px 1 '= h T

’

X _ S - | "
- . b — — — — - L SR
x=-2 - - - i .

[-L

. - .-
—_———— s
LA m s gl oy
= r g o

.:c _. {}“ OO - . Xy
gs. T L) AR

Le
|
:

i

,— e ———y

-

= - | T n o - —_

g (x+10) | COomn

PRI

L]
LI | LI B B B I R

entiasg:

LN |

- = a
-

* r

i ._C - t - - — . —_— :
" . —_ L I N T e i P -
h'—"'\-- | . LR ke kW Ao ow _" ‘_"_" ' """"Fl"i--.-_,,,.._+' r -
:I, e ot s T R e = e . .o
- ...-._-_-_-_.:._.j.‘_.:-:--_-.-_--_--.-- 2T

t-J)
G

; X T IOE’_E(JC +10) = SR U

0gs 7 ~log,(x +10) =

A F A rm
4 b ow o oaaog
- .

A &5 omdm
" awm
- a a -
-

-
I F 4 v 2 m amaa g g9 - m
Ll [

-
L - =

Y ————— :

-~

~—

. _ —

_ - = 3
x + 10
X" =3x + 350
X7 —35x - 350 =
f.'f -— O}:l + 5) =
x = x = -5 (rejected):

o —_
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L
>
e
’—1
{P
77
3

-3

69

16+ 8.3 +3

H

i

where p and g are integers

rmm o

e {555 )

l‘-Il'rli
= + 4 A

-y 4 L]
qld--ii---i-q...".,

|
169 98,3
- - | -— —_— — .,—-—— i:
19‘}‘8\3 9 8\3 |
169(19-8.3
_ i RS ] ...:....“..i::,'_"'*'
thus, p= =_8
Lo e C emrtumme st PRsY
z:;_;_?_:?;.}_’jig lﬂ&ﬂd ﬁﬁf’i—ﬁ%@ﬁ%a
" Giventhat 2 Y 5 1 1 e R R
sven that —— x - ———=ab’ , {ind the value of x and of'y I
(a’ ) ‘ BRI S
I | s
s T T A B S el
) (a” )~ SIS I
s . R ';;;-;'-;;;;;;-.!J;;i_';i;_;;;;,;.;ﬁ;._,g,_;?;g;;.;;;ﬁ;,;;;.;.ﬁ...W;ﬂ,.;..m
X = b PRbAL E
L= :f'r‘—‘j i ':'__:E:._-_ #ru =HMMJ"M"“L“"‘-"“-’-'-'*"‘-‘*
x=2y+lg y-x+3 SII T T T T s e T e — T ' _ ~-
3v comparison, e
M TR R o 3.:3.'_.'."}-,-;@ ;m-;;;;-rfw}.;{.:.;.f?;ﬁﬁmﬁ,Wm_____ e
., - - S o kommantiSolE & :
Y ‘:_}f _. __..[ i - T T B P FTH ffﬁ--ﬁ.ﬂff‘ffif"‘,",'f‘“"-"'":':::.
V- X+3 =3 g
|—= = e — e L ':
N D T factenose i -
X y= (2)
(H+Q2) —v=
V=1
! - —_— —_— — - — ———_ - .- _ —_ . _ S - _— _ —_— - —— -_— - —_——
? J-I'l L, — ,)C — —-—-—SE
; — e U
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e
o

2
W

-ﬂ + -"‘I-'F‘ ey ]
i1 LCTINS O1L 3 an

e

10, Given that log, x =a and log, y = b, express log., xy
Solution:

XV

-

log,

B

:1{3ngJc+lc,~g._1yiL
log, y
= log, x +—;
log, 2 B
log ., v -
=log, x4+ 2%
ol L
3|
tog . 8 't B
log, v
= log, x 4 1 =
—log,
2
= log, x+3log, v
:61—}*351

t1. Solutions to this question by accurate drawing will not be accepted.

The diagram shows a rhombus ABCD with AB = BC = CD = DA. The pomt
A lies on the x-axis. B and D are the pomnts (4, 6)and (13, 9) respectivelv

b

r

..,1
-

-

3
k™
&
™
-
s

._._._._..._._.-..-..-.-.-
Fl
LA TR

] - . L'

R R R R i L R N L L N B R
A

! p

!
bW A

the coordinates of M, the midpomt of BD,
the equation of AC

(¢) the coordinates of A and of C, E

t )

(a) 4413 6+9
M = e ]
) oIt
S T
Page 8 of 10
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<)
- . Q-6 e
Cradient of line BD = CommentTEn i
1 T T T T T
o
J
M= |8~ 7.
2 2
Gradient of line AC = -3
: o - B - - ——— — —_— —— c— - . -, aley
quuati(}n Of iIlE AC o e
> 17
R ) )
5 -
5 5 T T
V= = —3x 4+ __
p 2
F=-—3x+33) I
< When v=0U,0= -3y« 33
x — Ir . T o T - - o —_ N
: e R .
Coordinates of A are (1 LG T oeemmmlteecli L
\ e e e T
Stnce M| 8 5 /= J 1$ also the mud pomnt of AC, R
Let C= o
T+p 0+ 15 g

—rr—r
+ 4

I

" *
Lix

—_—
—_— —— r—
—_— e

) 9 )

- T

ol

ey o

o I R,

p =56 and g =15 - T T T T s -
Coordmnates of C are (6. 15)
T . - N o 3',.:-?"-3-:-'-'3--;_‘._7_':::.;'__'..'..:..; RERIIRAI O .
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¢ equation y = ~——

b —x
straight line when y 1s p
the value of g and of 5.

. - = =
X . 2
4 m~ ~ e e
e {14, B B g
f - . "
’_.f'

= - fa Sy -m

AP F - Fd R+ R - ARy R AR AR kR e oA ra S

’!ﬂr’i

Cilala

b

-

amnst xy as shown mn the diagram.

are constants, can be represented by a
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. -
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