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1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c¢=0,

s —b+ b’ —4ac

2a

Binomial expansion

wror wa (D)D) o)
r

! = -
where n is a positive integer and 4l [ . B =il =r1)
r) (n—r)i r!

2. TRIGONOMETRY

Identities
sin® A+cos’ 4=1

sec’ A=1+tan’ 4
cosec’ A=1+cot’ 4
sin(A + B) = sin AcosB *+cos Asin B
cos(A+ B) =cosAcosB ¥ sin Asin B

tanA+ tanB
l¥tanAtanB

tan(4+ B) =
sinZA =2sin Acos A
cos2A=cos’ A—sin®> A=2cos’ A-1=1-2sin* 4

2tanA4

tan24 = ———
l—tan" 4

Formulae for AABC

a b ¢
sin4 sinB sinC

a’=b*+¢* —2bccos A

A= labsinC
2
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Express in partial fractions. [4]

x(x-2)*

23 cm and 8 cm respectively
I V12 '
Find the perimeter of the rectangle, expressing your answer in the form
p+q~/3, where p and q are integers. (4]

The length and width of a rectangle are

Solve the simultaneous equations

3x—y=3,
2y’ =3xy+10. [5]

By using the substitution y = 4" or otherwise, solve the equation

4 =33(4%) -8, [5]
A 4 2 . :
Given that —+— =1 and — = =, find the quadratic equation whose roots are
a aff 3

2 2

— and - 2
() - ; (2]
(ii) o« and 8. (3]
Given that f(x)=|x-2]|+5x,
()  find f(-1), [1]
(ii)  find the value of x for which f(x)=4. (4]
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Given that P(x) = 4x’ —13x -6,

()
(ii)
(iii)

@iv)

()

(b)

(a)

(b)

find the remainder when P(x) is divided by (x+1),
show that P(x) is divisible by (x—2),
factorize P(x) completely,

hence, or otherwise, solve the equation 4x* =13x+6.

Solve the quadratic inequality (2x +1)(2x—1) > 8.

(i) Find the range of values of m for which the equation
2x° +x+m=mx+1
has no real roots.

(ii) Hence state, giving a reason, what can be deduced about
the curve y =2x* +x+7 and the line y = 7x+1.

12
Find the term independent of x in the expansion of (% - x] .
X

Find, in ascending powers of x, the first three terms in the expansion of

» -,

(i) [1 3 %x} .

6
Hence, find the coefficient of x in the expansion of (2 — x)° [l + %xj .

[1]
(1]

(2]

(3]

[1]

[3]
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10

11

(a)

(b)

(a)

(b)

(c)

The equation of a circle, Cy, is x* + y* —6x+2ky+17=0.
Find the values of k if the radius of C, is 41 .

(i)

(i)

Another circle, C;, has centre (2, 5).
Given that the line x =8 is a tangent to C,, find the equation of Cs.

Find the possible values of ¢ if y = ¢ is a tangent to C,.

Find the value of n for which sin—Sf + cot 7?7[ = n\E

Find the values of x, between 0° and 360°, which satisfy

Ser=-—'\/§.

. 1 .
Given that cos A = —— and 4 is acute, find the exact value of

(@)
(ii)

NG
tan(90° — 4),

cosec (—A4) .

[4]

(2]
(2]

(3]

(3]

(2]
[2]
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12 Solutions to this question by accurate drawing will not be accepted.
y
A
D
A(1,10)
E
C(-3,2
(-3,2) B .
0

The point A4(1,10) and C(-3,2)are opposite vertices of a rhombus ABCD .
The point B lies on the x-axis and E is the midpoint of AC .

Find

(i) the coordinates of E,

(ii)  the equation of BD,

(iii)  the coordinates of B,

(iv)  the area of the thombus ABCD .

The line px +qy = 0 is parallel to the diagonal BD.

v) Express ¢ in terms of p.

(3]
[1]
(3]
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Solutions

Fxtk _ A B c
X (122 > t 5= t (x-3)>

dat

- pl-a) 4t R G-a)+ e

X (x-2)>
A =0
. dot X =L =3

i 2& Ve 7(:)+](9: ;ZC 7(5) ta= F\ 138 + 8(3)
p=L _ 23 = + 3R +2Y

ks -3 2 '-iv‘5

& el
A 1 , 3 S

x(xHp T T T =) %

=) 3x-y=d —0

Qj :313'1’ ]O“""@
Fom ©, Y=33 —©
S"{b@m"m@

,1(31 59 & 31(33( 3+t (O

;l(‘TxA!%':H‘D = 9x*-9x 1
Igx ™ 36x + 1B = Fx T %C‘f

Ix *‘333@-!’5’ =0

by ol s, X =3 3 X%
N s o AR PEC - 3.

(x ;(qzv)ﬂs) 5‘39;3 )j 3()5
A’V\S:I:BL)g:——






@ Px) = 42~ Br -6
1) When divided by (x4

R=PE) = 4(-1)- B 4 +8x1 3
=3 I'lj l D> 3x-L
\ID Whon divided by (x-2) ’w
R= £ = 4(2)3-13(2) -, Sx-13x

= 0 (‘shown) ~ (8- %)
| 31— b
) Py = (x-2) (448 +3) 3Lk
= (x2)(2x+ | Joxt3) —E-

ﬁv) 45> = 13x +6
45°- 13 -6 =0
(x-2)(c+1)(ax+3) =0

>

X=2) -3 ,7F Bf
O) '(Q)C-’rf)(;’l—l) 28

-1 > g

4x*-%1 7 0O I §

(2 +3)(2x-2> 0 "3
X<-%  or 3C>§/§$/



Zbi) 2>+ xtm = mx

a4 x=-me tm-| =0 .

2 4 (1-m)x 4 (m-1)=0 b

for no rall oots ¢
K-4ac <0

(- - 4(3)(m-T) <O
|- 2wt m™ — §(m-)<O0
k;m+M}’?M+3 <0

m}/IOM'tq <0 E f |
QM;IXM’q:)éo' [ 4
[<M<(7 X(

gb\\ _ Q. —7 m:? .:' 'u
n) \lj DT 4x + } e, docs. nof inkrsect the Ling |
3271*,

(1 = 2+ (D)) + T + -

= 32- 30x + 80x> +..

) (g = 154 OO + G0 (0 4 -

= | 4 3t B¢ 4

L

(2-27(145x)" = Geff of x= 3N)E) + (o)1)

6 Y

1




0a). ¢ @ xP4y?—tx taky +17 =0
Ii@:+%f+ff+2@+(§f~eﬁ%%fﬂﬁo
(;da)l + (ytk)=2=K+H7 =0
6(13):? ( Lj#k)l = kT

= k-8
e A
k:Z= 16R]
K*= 1189

k = :t l “78‘1 &( ,,_L'?‘W"”""\

Radius C;’%’;;é.
~ (04 x—ﬂ)l‘[—( rGDA:él
B Gt 4 J%

H) _H}C S fawﬂa/\f to Gy,

56 =1 Co= il or -
5-(= - % [l o | X

o By 7Er -1 | sin 300= Siﬂ.(-éo‘j
\\a) S + cot T D a5 = —shitp®
T (oS Ai0° ‘ - V%
SE T E i3 —"-;%
10 o _ o
_ E -G s M0 F-ps 30 . 1f0° —’Sin?(;’
Co o = £ aff JAMARE
T V\\B = = -2
> >

2B - = N7 Y




- “;,
Secl we

o5 2 =
_L

Basic X &SQS"" & ”L’ jL

= 120° , 300 >§(
) wsA=% , A awfe CISTW’D"D"'*)
(1) Han (0-8) = T

1
(1) cosec (-#)= sn(f) = -Swh

i

& ¥
COO((RO'QEz %)%)___(—[)6)

\\) Gfacl AC = lo—aL _

)
Cuwock BD = =L - -%
= -3x tC .
Sub E(-L,e) @ 6 =-3(DtC
C =53
Eop BD: Y=-3x+52 X

‘l) Sub Y= O nto BD & O:héif-cji
x =11

Coord off B = (11,0 ) ¥




‘ll\l\/)
© & wod o DI det D= ()
24, 82 )- ()¢

Xt =~ y ot
x =13

b= (-13,12 )
freor off  ABCD :3'./|:) o 2o t[
- 2 e
“5[(a-26-0+ 10)- (~10-3¢t 219)
= 30 unts” X



- aB A,
QL el oo W X

= Al (ath) - L\E
ho = & - 25
= 4“\!/3 F o - pn B

'E
Pecimeter = ALA 2N = 2( 46tk) + 2 (%)
=gl Hint 2B

= PRt o Yy
4 & o _
® Tt K737 g
A&t ,,_f /
r«o(@ ‘//
.Q(oHQ)' %/
g = ER = =3

() S roots = 248 =~ (3o
Producf (ol = (i)( D{@ - —" (3\vew>

EoC—‘: x-(—01+€
T+ X+ 3

() Qum ywots = ¥ =
poduct ool = x% 2
EAJ" L oL ) t 67
ac+3x_+6=o )3}(

i

0

I



@ ) = ’)c—;} +5x

() £60) = M-2 |+ 560
= |-3]-5

: B8
= ——; 3&
o) feo =4
[x-3| 4524
2] = 4-5x
e ABe 5 T

Q,’)L: b I'_D\ z Gr—&
'J(;| (N-\'\td-) 41 :l _
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