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Answer all TEN questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 f(x) = 6 + 5x — 2x?
Given that f(X) can be written in the form p(x + g)*> + r, where p, g and r are rational numbers,

(a) find the value of p, the value of g and the value of r.
3)

(b) Hence, or otherwise, find
(1) the maximum value of f(X),

(i1) the value of X for which this maximum occurs.

(2)
g(X) =6+ 5x3 — 2x°
(c) Write down
(1) the maximum value of g(X),

(i) the exact value of X for which this maximum occurs.
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Question 1 continued

(Total for Question 1 is 8 marks)
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2 (a) On the grid opposite, draw
(1) the line with equation y=3x-3

(i1) the line with equation 3X + 2y = 12
(2)

(b) Show, by shading, the region R defined by the inequalities

y<3x-3 3Ix+2y <12 y > -1
(2)

For all points in R with coordinates (X, Y)
P=4x-y

(c) Find the greatest value of P.

C))

( )
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Question 2 continued
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Only use this grid if you need to redraw your graph
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(

3 The volume of a right circular cone is increasing at a constant rate of 27 cm?/s. The radius
of the base of the cone is always 1.5 times the height of the cone.

Calculate the rate of change of the height of the cone, in cm/s to 3 significant figures,
when the height of the cone is 4cm.
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(

4 A particle P moves along the x-axis. At time t seconds (t > 0), the displacement of P
from the origin is X metres and the velocity, vm/s, of P is given by v = 2¢? — 16t + 30

(a) Find the times at which P is instantaneously at rest.

2

(b) Find the acceleration of P at each of these times.

3)
When t = 0, P is at the point where X = —4

(c) Find the distance of P from the origin when P first comes to instantaneous rest.
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Question 4 continued

(Total for Question 4 is 8 marks)
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( )
X*+2 .
5 (a) Complete the table of values for y = Tl giving your answers to 2 decimal
places where appropriate.
X 0 0.5 1 1.5 2 3 4
y 1.42 2.15 7.25
(2)
] ) X+ 2
(b) On the grid opposite draw the graph of y = 1 for 0 <x<4
(2)
(c) By drawing a suitable straight line on your graph obtain an estimate, to 1 decimal
place, of the root of the equation x* + x?> — 3X — 2 =0 in the interval 0 < x < 4
6))
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Turn over for a spare grid if you need to redraw your graph
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Question 5 continued

%
9%,
25

% =~ 292
SR,
o5
35

%%
000’:.0. otese :

QORI
S
55

%%
0%
KK

QLRI

RREERKELRKLLRRK,

RS
KRR
SRRKKS

SRIHKKS:

%
%
35

<
000
oS

Q8

KOG AKX I AR
P S s
..z::‘z.z:OQOOOQQOQQQOQQ
XA

%
b

[

Sy o5

Sl
095059, 159%
SR
S

e

%
e

B
2
%
29
L
S
5

¢
o
000,

S s
KR K s
<>
o
09593
%5

9%

QEEERKL S
otodels
RS

o
3
0o

OS>
RKERKS

RS

90 %e%
%%

RRKLLRS
Saioetoistetesesetes

SRR
Sdeloetete!
RRIERS

<5
5
o
e

XX



s
botel % %
possen<iese
AL

¢
X
S
RS
55
35

e
et

A
X85

ORI
LTSS
<

<
8K
e
o8
REEKS

?

X

N

SN
o

SO
COEILELS,
?} b
X

s

<
B00soNees
RS
0% by
HRRLA

KK

REERRLK

SRR
¢!

LRI

ORI o

<
5

<5
0o
X

<
<
XA

XSRS RKAAL
R RIS ISIAAKA]
QCARRLEIIRILRA

GCRLEILILR
%

6
X
RRELRS

X
6%

r D

Question 5 continued

Only use this grid if you need to redraw your graph
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6
A
Diagram NOT
6° accurately drawn
X em (X +4)cm
B (2X — 2)cm C
Figure 1

Figure 1 shows the triangle ABC with AB = xcm, BC = (2x — 2)cm, AC = (X + 4)cm
and ZBAC = #°

Given that tan6° = /255 and without finding the value of 6,

1
(a) show that cos§° = 7

(2)
Hence find
(b) the value of x,

()
(c) the size, in degrees to 1 decimal place, of ZABC,

(2)
(d) the area, in cm? to 3 significant figures, of triangle ABC.

(2)
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Question 6 continued
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( )

1
7 (a) Expand (1 -4x) ? in ascending powers of X, up to and including the term in Xx¢,
giving each coefficient as an integer.

3)
(b) Write down the range of values of X for which your expansion is valid.
(1)
3+x . : : :
(c) Expand m in ascending powers of X up to and including the term in x*,
giving each coefficient as an integer.
3)
(d) Hence, use algebraic integration to obtain an estimate, to 3 significant figures, of
g
0.3
3+
_3x g,
V(1 - 4x?)
4)
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Question 7 continued
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(Total for Question 7 is 11 marks)
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(

8 The sixth term of a geometric series G, with common ratio r (r = 0), is four times the
second term.

(a) Find the two possible exact values of .

(2)
The sum of the third and seventh terms of G is 30
(b) Find the first term of the series.

3
Given thatr > 0
(c) find the sum of the first 10 terms of G.

2)
Given thatt_is the nth term of G,
(d) find the least value of n for which t > 2400

3)
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Question 8 continued
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5
9 It is given that @ and f are such that o + f = i and aff =-5

(a) Form a quadratic equation with integer coefficients that has roots o and S @
Without solving the equation found in part (a)

(b) find the value of
(i) a®+p?
(ii) o+ p°

(c) Hence form a quadratic equation with integer coefficients that has roots

a—% and ,B—L

@ p (6)

( )
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 13 marks)
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10 cos(A + B) = cosAcosB — sinAsinB

1
(a) Show that cos?0 = 5 (cos26 + 1)
3)
Given that f(0) = 8cos*6 + 8sin*f — 7

(b) show that f(#) = cos4d
3)

(c) Solve, for 0 < 6 < —, the equation

T
2

16cos’l 0= L]+ 16sin2lo-Z]-15=0
6 6 @)

(d) Using calculus, find the exact value of

E(Scos“@ + 8sin?d + 2sin26) dO
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Question 10 continued

%
9%,
25

% =~ 292
SR,
o5
35

%%
000’:.0. otese :

QORI
S
55

%%
0%
KK

QLRI

RREERKELRKLLRRK,

RS
KRR
SRRKKS

SRIHKKS:

%
%
35

<
000
oS

Q8

KOG AKX I AR
P S s
..z::‘z.z:OQOOOQQOQQQOQQ
XA

%
b

[

Sy o5

Sl
095059, 159%
SR
S

e

%
e

B
2
%
29
L
S
5

¢
o
000,

S s
KR K s
<>
o
09593
%5

9%

QEEERKL S
otodels
RS

o
3
0o

OS>
RKERKS

RS

90 %e%
%%

RRKLLRS
Saioetoistetesesetes

SRR
Sdeloetete!
RRIERS

<5
5
o
e

XX



SRS
(929, 9,0°9%
oo

o
fotote 5o

<}
I
KBS
PN el

é%

KRR
006000000
Q§§0q@&
N .

%

%
2
N
<3
K

X

<
X
0%
A
%

QR

P
L
SLES
D% rw %
‘:Q&?

i

6K
5K

QLS
NG
LMK
SR

0%
&S %
<N
S,
0

LKL
bo%e = !
e b07e7e%
QIR
Jossssssases
LXK
R
&5&&&
§§§§§
SRRERS

( )

Question 10 continued

R 00 A0 O O Turn over »
P 5 3 2 91 A 0 3 5 3 6

PMT



r

Question 10 continued

(Total for Question 10 is 16 marks)

TOTAL FOR PAPER IS 100 MARKS
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