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1. Given that

find, in simplest form,
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

8 — VIS5
(a) Write —=—F= in the form a3 + b5 where a and b are integers to be found.
23 +45

(&)

(b) Hence, or otherwise, solve

x + 53 )5 = 40 — 2x/3

giving your answer in simplest form.
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Figure 1
Figure 1 shows a sketch of part of the curve C with equation y = Y
X+
(a) State the equation of the asymptote of C that is parallel to the y-axis.
ey
(b) Factorise fully x° + 4x” + 4x
2
A copy of Figure 1, labelled Diagram 1, is shown on the next page.
(c) On Diagram 1, add a sketch of the curve with equation
y=x +4x° +4x
On your sketch, state clearly the coordinates of each point where this curve cuts or
meets the coordinate axes.
3)
(d) Hence state the number of real solutions of the equation
(x +2)(x* +4x* +4x) =1
giving a reason for your answer.
(1)
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5.
B Diagram NOT
accurately drawn
xm Sm
90
4 D (1+xm ¢
Figure 2
Figure 2 shows the plan view of a frame for a flat roof.
The shape of the frame consists of triangle ABD joined to triangle BCD.
Given that
* BD=xm
e CD=(1+x)m
* BC=5m
* angle BCD =6°
(a) show that cos 515y
2
Given also that
- x=23
* angle BAC = 30°
* ADC is a straight line
(b) find the area of triangle ABC, giving your answer, in m’, to one decimal place.
3)
J
10

R0 0 0 T 0
P 7 4 3 1 6 A 0 1 0 3 2

R
Gl
S

9% %%

SRR
s
SRRBE
KRS
KRS
SRR
DoSetatetets

<

bavatotes
KIS
X
SR
1059, 105

RS
SRKK
SHELRIK



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

K
5L

R RIIIILLLK,
CXELRS
SRRRHALS

PRRLRLLRRS

oSotesotesetetetetet

S
S
9%

G0
o
VS
%
s

RIS
AP
\E  Rotetesesetetes

2
s,
S8

Soderee
K

<

>
RKLLS:

2
%
osees
Doegoses
botorote%s

(LS
K5
9508

S
SRKR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

0%
RERRK
25
IS
55505

%%
X

<
R

XL

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
5

0%
XS
o
35S
RS

%

<

%X
)
0

QORI
RIS S

G G
RS S
S

SO

bS5 B L0 VIR

SR I

SootoeieriteoetuaSeitosserel
RRAHARERRKHRRRARIKKRKK oSS

oo
posssegetototelets
Detetoteletetetes
500t ttebetetete!

KL

oo’
pogole!

0%

~ ™~
Question 5 continued
\_ y
11
mms )R O A Turn over »
P 7 4 3 1 6 A 0 1 1 3 2



~ ~
Question 5 continued
\_ y

12

P 7 4 3 1 6 A 01 2 3 2

(/]

LSRR

S
S
IR
dtosetees
S
LK
D Setatetes
dtotetees
KRS
SRR
DoSetatetets

SRS
0 k%
KRS

X
s
e "
e

R

y 9%
U
SIS
SRBRL



<
%

SRS

X
5%
s

%o
SRR
9
&5

IR LLIXKL

CRERKRAL

ool

PRRLRLLRRS

SLIILILIRY

KA
SRS
R RIIIILLLK,
CXELRS
SRRRHALS

P00
%000 %% %%

QLR
Nv:"w‘
ettt
%

KR
) -

o
kR 0N
bosastetes
CRIOREKS

ptetetele!

(XX
e
E N
<D

2
%
osees
Doegoses
botorote%s

LRIRHRLRLRIRLRLLS,

25
Sodeteletet
Dedetolel
S5

RR858
X
0es

%
o205e0e}

%
G
S
S

o9%
K

X
%‘

X
05
X

o020
o ‘0.0‘

éw

s

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
oo

QLS
XS
o
35S
RS

%

CORAIEKIR

N
»
o

O
KK
S0
IS
XL

‘0‘&' LI ENNTR YN
EERRRELLIRES %5

o5
<5
SR

dodels
S

K
%!
ootelodet

s
XXX,
%

%%
XA

0%
255
ISR
SRS

0%
SR

oo

s

Question 5 continued

(Total for Question 5 is 7 marks)

J

U]

VRO A O R 0 0 0 "
Turn over »
P 7 4 31 6 A 0 1 3 3 2 urnove



In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

The equation
12+15p x%—p

4(p —2x) =
X+ p

where p is a constant, has two distinct real roots.

(a) Show that
3p° —10p—8>0
3)

(b) Hence, using algebra, find the range of possible values of p
3)
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7. The curve C has equation y = f(x) where x > 0

Given that
1

A 10 - 7x2
+ )= i

4x2

* the point P(4, —1) lies on C
(a) (1) find the value of the gradient of C at P

(i1) Hence find the equation of the normal to C at P, giving your answer in the
form ax + by + ¢ =0 where a, b and c are integers to be found.

4
(b) Find f(x).
(6)
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( )
8. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
The curve C| has equation
15
"
The curve C, has equation
3 7
=x —=x-95
g 2
(a) Show that C| and C, meet when
2x' = 7x* —=15=0
(2)
Given that C, and C, meet at points P and Q
(b) find, using algebra, the exact distance PQ
6))
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( )
9. Diagram NOT
accurately drawn
Q
C
P
S
R
Figure 3
Figure 3 shows the plan view of the area being used for a ball-throwing competition.
Competitors must stand within the circle C and throw a ball as far as possible into the
target area, PORS, shown shaded in Figure 3.
Given that
» circle C has centre O
* P and S are points on C
*  OPQRSO is a sector of a circle with centre O
* the length of arc PS is 0.72m
» the size of angle POS is 0.6 radians
(a) show that OP=1.2m
1
Given also that
+ the target area, PORS, is 90m’
* length PQ = x metres
(b) show that
5x* +12x — 1500 = 0
3)
(c) Hence calculate the total perimeter of the target area, PORS, giving your answer to
the nearest metre.
3)
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10.

AN S

o

=V

Figure 4

Figure 4 shows a sketch of part of the curve C, with equation

y=3cosz x>0
n

where 7 is a constant.

The curve C| cuts the positive x-axis for the first time at point P(270, 0), as shown
in Figure 4.

(a) (1) State the value of n

(ii) State the period of C,

The point O, shown in Figure 4, is a minimum point of C,

(b) State the coordinates of Q.

The curve C, has equation y = 2sinx° + k, where k is a constant.

12
The point R| a, r and the point S| —a, —% , both lie on C,

Given that ¢ is a constant less than 90

(c) find the value of k.

2

(2)

2
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11.

(-1, 28)

=V

0 L
PN

Figure 5
Figure 5 shows part of the curve C with equation y = f(x) where
f(x) = 2x* —12x + 14
(a) Write 2x> —12x + 14 in the form
a(x +b)’ +c¢
where a, b and c are constants to be found.
3

Given that C has a minimum at the point P

(b) state the coordinates of P
(1)

The line / intersects C at (-1, 28) and at P as shown in Figure 5.

(c) Find the equation of / giving your answer in the form y = mx + ¢ where m and c are
constants to be found.

&)

The finite region R, shown shaded in Figure 5, is bounded by the x-axis, /, the y-axis,
and C.

(d) Use inequalities to define the region R.
3)

J
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Question 11 continued
(Total for Question 11 is 10 marks)
TOTAL FOR PAPER IS 75 MARKS
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