N

Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

olve the simultaneous equations

G x+2p=15 x 4

@ 4x-6y=4

Show clear algebraic working.
& hLx«By = 6O

@ 4x:-by - L

N
o~

toc- ko = O “-t-kL;

By - - &y=lhy Y 22

stbonto ( & =
2w+ 8 = 1S

(Total for Question 1 is 3 marks)
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(a) Factorise y* — 3y — 18 1,18

-3

(3]

3;64— "6 +3

(b) Hence, solve 3> —3y—18=0

Cﬂ-[a)[ﬂ 1-3):@
8_630 H+5:O

d -6 d F d ..... = b,.b4.:-35 .

(Total for Question 2 is 3 marks)
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3 On the grid, draw the graph of 5x + 2y = 10 for values of x from -2 to 4
c~-Ooc+ 10
(3 s -A:Sx+ S

VA

oCc:= L 11

’ 10
= -lG+S )\ .

\
8:-&‘5 x~2 +5 2 \\
= S+5 1
z |1O \

|
Lo
L

O

)
o
e
" 4

(Total for Question 3 is 3 marks)
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5

(a) Simplify %
y

. 2.
(Lj[SO[Z 2

@
(b) Simplify fully (16a4)i
3 3
le x 3,
(e ) o &
- 23 - % = a3
............ 8a
(2)

(Total for Question 4 is 3 marks)

Factorise fully 18c*d? — 21¢*

‘518 1,2!
2.4 37
3.6 33
br3

3e*(bed?- 7)
302(66.52":‘) ..................

(Total for Question 5 is 2 marks)
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Here is a list of six numbers written in order of size.
5 \l/ 10 12
X z
q T

The numbers have
arange of 9
a median of 8
a mode of 10

Find the value of x, the value of y and the value of z
f‘o_nga_opq s6 12-9 = 3 = -3
mode of IO so =z = 1O

mMmedeonof 8 (j;\ 10

SGJ s b

X e R
O -
RN 1 & T

(Total for Question 6 is 3 marks)
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Expand and simplify 5x(3x + 4)(2x — 1)

5 ((bxe? - 2+ 32 - Ll-)
= Soe (be? + Soe- k&)

3023 + 2552 - 209

30 x® « Q522 - 20

(Total for Question 7 is 3 marks)

Solve 2% =132

3&: Qx&xﬂ XQXQ
= 95

so -H4x =S

oc = - 2

Ty

X= o, b
(Total for Question 8 is 2 marks)
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9 (@) Write 9.32 x 107 as an ordinary number.

............ 0:00009432Z ..
v oa M
(b) Work out 3 x 10° — 6 x 10*
Give your answer in standard form.
3 x )OS
o b6x 105
a.n x 10%
.................... D2l A0S
(2)
(c) Work out (3 x 10%) x (6 x 10%)
Give your answer in standard form.
Ax b x 1055 1065
K> N
18 . lonzo
................ 18 2182, e
(2)
(Total for Question 9 is 5 marks)
10  Show that 4%+1§=2i
3 6 11
?—“. a _l_L!', lL]- =~ 1
M 3%
12 - % LR
b |Z’ It
= 28
e
1t
28 13
= - 2u &S required .

(Total for Question 10 is 3 marks)
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VA
5
’N
4
3
. 2

A
N
|
W
8
|
[
)
Pt
S
(W8]
NEN
N
N
=Y

4

|
h

&

(a) On the grid, rotate triangle A 180° about (1, —1)

Label the new triangle B
(2)
: : =7
(b) On the grid, translate triangle A by the vector ( 3 j
Label the new triangle C
(1)

(Total for Question 11 is 3 marks)
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The function f'is such that

f(x)=3 2 wherexig
e

, 1
(a) Find f(;) 2 ] 2 . -

|
2= 2 o
ByS AT 2 e
@
(b) Find f(x)
' .A. -1 2 -(-_i
3z -5 = Z ok = 2+5=
J 3z
BOC- : _Q_._ + 9
J ol + S
x:= Z +5 £ = oo = Y
3 )
The function g is such that
g(x) = 5x* —20x + 23
(c) Express g(x) in the form a(x — b)* + ¢
gl=) - S (2?- L) + 23
. 5[(:» -2 k] +23
= S(oe-2)r -20+23
= 5 Loc -.2)7' + 3
.......... o(x-22+3 ...
3)

(Total for Question 12 is 6 marks)
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13  Here are two vectors.

- I
Find AC as a column vector. Drars> o skatCh .

_2A + 80
(5 ,,[q
._L,) l
"
3

2
AC

(Total for Question 13 is 2 marks)

14 -8<2y<2
y 1s an integer.

(a) Find all the possible values of y

-8« 25 £2
£9 +2 %2
“heysty o SECNEE S ¢ T
(2)
(b) Write down the inequality shown on the number line.
o >
| | | | | T I | | >
S5 4 3 2 - 0 1 2 3 4 5
............. o
@

(Total for Question 14 is 3 marks)
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15  Solve the simultaneous equations

(D 27 +xP=-6x+42
@ 2x+y=-3

Show clear algebraic working.
from @ Y- - 3 -dx

y*= (-3 -2a)(-3-2)

: Q4 boc + b + Lae?

= Loc? +120c¢ @
800 ()
QLo + 1o +Q) + % + bz - 42:=0
S + Lhoc + 18 + &2+ bae-42 <0
Qe + 30 - 2L = O
dx2 +10c - 8 = O
(39c -2) (o= + 4) - O

x = 2 oc=-4L

+3

3
2 —_\,é. = 5
3
°°~"LH553°2/3<3'3/3 ..................................

(Total for Question 15 is 5 marks)
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16  Use algebra to show that O.3éi = <

I00x - 331 §18181...

21

o = O-2818L8L.. .

—

Qe = 33- D

X < 2)'-‘1 8
aq

318 . 338
aq P
3¢ . 2l
agp %5

(Total for Question 16 is 2 marks)
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17 (a) Complete the table of values for y = x> — 3x + 2

X -2 -1 0.5 0 1 1.5 2
y ®) 4 3.4 2 0 09 | L
2)
(b) On the grid, draw the graph of y = x*> — 3x + 2 for values of x from -2 to 2
Ya
5
EisE
(2)
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(c) By drawing a suitable straight line on the grid, use your graph to find an estimate for
the solution of (‘j s o _390 +2

233 -3x+4=0

Give your answer correct to one decimal place.

(Total for Question 17 is 7 marks)
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18 Prove algebraically that, for any three consecutive even numbers,

the sum of the squares of the smallest even number and the largest even number is
8 more than twice the square of the middle even number.

fot n Lo any pomber

$0 QMW&QMJQ@&W

30 dn Aned and dn+tl ae consecvhve
el NLMPLS

()" + (2« ) (&n + 2)?
T hn® e Ln? e lbne b : Ln?+8ns

* Ba%+lbns b 2 (242"
= 8"11-& lév\,+8
2(22:2)* +8
c 8ﬂ2+lbn+ 16

BnZelbnellb - Snlelbnelb
a8 r&q:.umd

(Total for Question 18 is 3 marks)
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19  Solve V3(x—2V3)=x+2v3

Give your answer in the form a + b3 where @ and b are integers.
Show your working clearly.

Bx_QBB=%+Q‘l—g
Bm‘ésx*gﬁ

xxg“mz é{’Q\ré

x(ﬁ-\) - 623

x - b+2I3
Jz - |

-L6+:LF)£,*/‘L
({5-1) xlj@ t
. bEebe b+ QI3 = 8312 = L{3+4

(Total for Question 19 is 4 marks)
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20 Write

4x2—17x—15x2x2—7x+3
2x—1 x* =25

+(29—4x)

as a single fraction in its simplest form.

LpOcQ-\'-loc-lS = Lo?*- x4 32 -1S
Lxls = 6O 3,20 _ A_x,(_gc,s)*_g[.x__g)

= Q—;.DC-L- 3) (::c -5)

Qx2-Foc+ D ¢ 2p* -bz -l +d
2x3<6 L6 = Qx(e-3)-1(x-3)

2 (@=-1) (2 -3)
2c? .S = (e« S)Cx, —5)

(42+3)(275) « Qo)D) 4 29400
(Ere=T) e+ H(2-3)

 bxeD(-3) ¢ QA nx)xed) a3

x +S Jes
T oA - 12 B -+ Q%% 4 14S - fat Qo
xX +S o
= 13¢
oc+S

(Total for Question 20 is 4 marks)
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21 P isinversely proportional to y?
Wheny=4,P=a

(a) Find a formula for P in terms of y and a

P L P-k, a=_‘% k. . \ba
J Y* %

8O p=[_éz%
d
p__llv,.

Given also that y is directly proportional to Vx and when x = a, P =4a

(b) find a formula for P in terms of x and a
((jl . lbo Y o< Joc
P Y - R{ac
= lba = kic
ha 2= kia
('j“g R =<l (&jo’l&

Iyes Ja
P : lba. =+ —02;{92)25 léax'_O_.__ =}_é£_2
Je L L2
Lo
.......... Pe o,

(Total for Question 21 is 6 marks)
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22 The diagram shows triangle O4B with OA extended to E

B
2p8 Diagram NOT
M accurately drawn

7
o o A E
- -
O4A=a OB=b - —
»m:btb Mé-Lb
M is the point on OB such that OM : MB =4 : 1 om 5 S
N is the point on AB such that AN : NB=3:2

OA:AE=5:3

9
(a) Find an expression for ON in terms of a and b

Give your answer in its simplest form.
~

A

3

c- b

5?\]:064- GN

{]
(@)
4
ANe
—
1
()
—
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(b) Use a vector method to show that MNE is a straight line.

oL

loe
®

— .
o g Ba -Lkb
ME. - _Lg,b 'c.go. 2 =
NE = 3(a-b)+3a
5 S
- ban -3b
S S
- -
MmN = L b +l[&—b) =_9§Q. -é-b

__>
me, = 4 MN
. \MINE 18 as}va@h/tﬂu&
@3

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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