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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

You must NOT use a calculator.

1 (a) Expand and simplify (x —y)( x + 2y)

(b) Factorise  12u’t*> + 18ut®
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( )
2 (a) On the grid, shade the region that satisfies all these inequalities.
x<3 y—x<5 Tx + 5y > 35

Label the region R
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C))

(b) Write down the coordinates of each of the points, with integer coordinates, that satisfy

x<3 y—x<35 Tx + 5y > 35
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( )

3 Solve 3k2-27>0

(Total for Question 3 is 2 marks)

4 John went for a run.
Here is part of his distance-time graph.
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What does this graph show about John’s speed for values of ¢ between ¢ = 20 and ¢ = 28?
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( )
5 Here is a quadratic equation.

3x2—-7x+5=0

(a) (1) Calculate the discriminant of this equation.

(i1) State what your answer tells you about the roots of the equation 3x?>—7x+5=0
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(b) Find the sum and the product of the roots of the equation 10x> =3 — 5x
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r

point (-2, 1)

6 On the grid of centimetre squares, construct the locus of points that are 4 cm from the
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(Total for Question 6 is 2 marks)

P 6 3 0 4 5 R A 0 6 2 4

P 109
il
QI
S
D%, 0.4 9%

$%%%%

X3
SXPPKS
O30, 242059
o
%

S
<5 005??? b=

QRLHEIHIRKK N

G RRRRERERS

SRS

QIR
SRR

SR IGIRIKIERX
S RRKILRKIS
XERRRLRK,

fadoteres

REIARS

%
9%

SRR
RRRRREHIRKLARS

R RRESOREEEREX
o 5%

K

SO

XIELREIRKEL

000905009 000 %%
RIS

CRRKLLLRILLRS

<o
ploge?
Y

(N8 )
XK,
KRS

3L
D
ST
o s
oKL
000 =0

0% %
SO
QLI

0%
R
QRN
LYy
eI
CRREBBIIE

<
2
%%
S
5%

I
oo
‘:‘0‘ ':':
SRR

\J
XX
%

103050
X XK
205K
.:.:.
s

0%
0
<
K5
%

55
2%%
S
ﬁ?
XA

%
o%
%

X KKK
X XXX
SRR

KX
GRS
5
2385

K&
RRELRS

S
b
90

%
5%

0
¢
o
3%
0t



( )

117 (a) Simplify (p?)*
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(c) Simplify fully
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1
8 The straight line L, has equation y = 5% 1

(a) Write the equation of L, in the form ax + by = ¢ where a, b and c are integers.

The straight line L, is parallel to L, and passes through the point with coordinates (-2, —6)

(b) Find an equation for L, in the form y = mx + ¢

(Total for Question 8 is 4 marks)
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SRS 1

s (a) Find the value of t when n = —
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S Give your answer in the form ¢ + +d where ¢ and d are integers.
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(c) Make 7 the subject of the formula = 5o,
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2 1
10 (a) (i) Write the equation % = g + 2 in the form ax? + bx + ¢ =0 where a, b, and ¢
are integers.
(1)
.. . .oox2 x 1
(i) Hence use the quadratic formula to solve the equation > = 3 + 1

Give your answer in the form where p and ¢ are integers.
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i (b) Solve the equation (x + 3)*= (x + 3)
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S5 (c) Write the quadratic expression x> —8x + 3 in the form (x +m)*+ n
S where m and n are integers.
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11 Here are the first five terms of an arithmetic series.

25 35 45 55 65

(a) Find the sum of the first 120 terms of this series.

(2)

The pth term of this series is the first term to be greater than 1000

(b) Find the value of p.

(Total for Question 11 is 5 marks)
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( )
12 The equation of the straight line L is 4x +3y +2 =0
(a) Find the gradient of LL

The straight line L is the normal to a curve at the point A(1, —2)
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Give your answer in the form px + gy + =0 where p, ¢ and r are integers.
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( )

13 Here is a speed-time graph for a particle moving in a straight line.
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(a) (1) Use the trapezium rule to find an estimate for the area of the region under the
curve between = 0, t = 16 and the time axis.
Use 4 strips of equal width.
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(1) What does this area represent?
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(m/s)

(o¢]

>
0 2 4 6 § 10 12 14 16 18

o Time (¢ seconds)

X XK
NN e
A )

X

XGPRRY
S
PR
w X N e o
RIS
SRR

(b) () On the grid above, draw the tangent to the curve at t = 12
1)

(i) Calculate the gradient of this tangent.

(2)

(c) What does the gradient of the curve at the point where ¢# = 12 represent?
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( )

15 ris proportional to the cube root of v.
r =15 when v =27

(a) Find a formula for » in terms of v.
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(b) Sketch the graph of r against v for v > 0
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s

16 Here is the graph of y =sinx® for —180 < x < 180

=V

—18 -90 90 180

(a) Use the graph above to find an estimate for each of the solutions of the equation

5sinx°=2 for —180 <x < 180

(b) Use the graph above to find an estimate for each of the solutions of the equation

sin(x+20)°=0.7 for —180 < x < 180
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Here is the graph of y =cos x° for —180 < x < 180

~180 290 0 9

1
(c) On the grid above, sketch the graph of y = cos Ex" for —180 < x < 180

(Total for Question 16 is 6 marks)
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17 Solve, algebraically, the simultaneous equations

4x? + 4y?
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18 Sketch the graph of y = py
- X

Show clearly any asymptotes and the coordinates of any points of intersection of the
graph with the axes.

=V

(Total for Question 18 is 4 marks)

TOTAL FOR PAPER IS 90 MARKS

P 6 3 0 4 5 R A0 2 1 2 4



BLANK PAGE

22

P 6 3 0 4 5 R A0 2 2 2 4

%%
SXPPKS
O30, 242059
o
%

%%
S

SRS
S
ho %

K5

PROONNoY ' o §
R
(RS

&5
S5
Do

CRKL
R
<X
SR

St
QRS
SRR

ot
&5
o

ORI
0
%%

5

%5
5

o0
S

<
L
2K
25
SRS
RS
K

Q>

SILRILRS

o~
s
b2

25
00000000900,
SRR
SRR

9%
HRRIHKRRIHIRKEARS

UG8
KKAYRK
Foled
%%
EHRLR

09347 %%
<
posetetatel

0
R
X
SXM KL W DR
HRRIALRLLLLGES

103050
X XK
205K
.:.:.
s

%
%

RS
X KK
Sote%es
$909%9
LS

S
SEKE
%
0%

SO

RXLLS
%
RRELRS

0

2
o
5

SRR

SR

6
00
K&
3
SR
255
o



oS

bee pies
S0
SR
SIS
botos-

5>
o

H<)
o
S

0600
s
LD
05030, ot
SR

<
%
55
00
2

00
ﬁ%&%
[

<>
X5
N
0‘4“
o

%
7%

<8
QRS

Q<
e
=

<

o
¥

KRS
I

OGS
%

'
o

o
it

ﬁ

<
<

NTH

K

&

"
S

s

>
&
1S
o 707t

COEORKIRK
06%&%%&%&%&&%‘

&

XX
SRR
ket

o o

s

%

D050
R

9%
Xt
\l
X
55

05>
20

?@f,
Xl
2R

4
Z
oS
KX

QO
%
B
v
3008

QCARRLEICRRILRA

RRELRS

<>
Q%ﬁ
“v
8

RIS
SRS
RIILRIELRSS
GRS,
ogoseletetete!
QRRRLS

<
555
<5
3
258
X

<
<
XA

R RIS

GCRLEIRLILR
<

o,

<
X
6%

BLANK PAGE




BLANK PAGE

24

P 6 3 0 4 5 R A 0 2 4 2 4

%%
SXPPKS
O30, 242059
o
%

%%
S

SRS
S
ho %

K5

PROONNoY ' o §
R
(RS

&5
S5
Do

CRKL
R
<X
SR

St
QRS
SRR

ot
&5
o

ORI
0
%%

5

%5
5

o0
S

<
L
2K
25
SRS
RS
K

Q>

SILRILRS

o~
s
b2

25
00000000900,
SRR
SRR

9%
HRRIHKRRIHIRKEARS

UG8
KKAYRK
Foled
%%
EHRLR

09347 %%
<
posetetatel

0
R
X
SXM KL W DR
HRRIALRLLLLGES

103050
X XK
205K
.:.:.
s

%
%

RS
X KK
Sote%es
$909%9
LS

S
SEKE
%
0%

SO

RXLLS
%
RRELRS

0

2
o
5

SRR

SR

6
00
K&
3
SR
255
o



