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

A sequence u,, u,, u;, is defined by

where k is a constant.

(a) Write down expressions for u, and u; in terms of .

(2)
Given that u; = 6

(b) find the possible values of .
3)

(Total for Question 1 is 5 marks)
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2. Find the first 3 terms in ascending powers of x of
X
>3
2
giving each term in its simplest form.
“)
(Total for Question 2 is 4 marks)
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of 2 5 g 11 X
Figure 1
. 12
Figure 1 shows a sketch of part of the graph of y= = x=2
x =2

The table below gives values of y rounded to 3 decimal places.

X 2 5 8 11

v 8.485 2.502 1.524 1.100

(a) Use the trapezium rule with all the values of y from the table to find an approximate
value, to 2 decimal places, for

11

12
—dx
2 \/)c2 -2

3)
(b) Use your answer to part (a) to estimate a value for
11
J {1 + 6 de
N
3)

(Total for Question 3 is 6 marks)
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4. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

f(x)=13+3x+ (x +2)(x + k)2 where k is a constant
Given that (x + 3) is a factor of f(x),
(a) (i) show that a possible value of £ is 5

(i) find the other possible value of £.

3
Given that k=5
(b) (i) write f(x) as the product of two algebraic factors
(i1) show that the equation f(x) = 0 has only one real solution.
(6)

(Total for Question 4 is 9 marks)
5. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(1) Given that
log,x +log,3 =log,27 -1 where a is a positive constant

find, in its simplest form, an expression for x in terms of a.

“4)
(i1) Solve the equation
(log,y)’ — 7(log.y) + 12 =0

showing each step of your working.

“4)
(Total for Question 5 is 8 marks)

6. A circle C has equation x* + y* — 6x — 14y + k = 0 where k is constant.

(a) Find the coordinates of the centre of C.

2
(b) Find the radius of C when k = -32

(2)
(c) Find the range of values of £ for which C lies completely within the first quadrant.

“4)

(Total for Question 6 is 8 marks)
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < 6 < 180°, the equation
7sin26 = 5cos26

giving your answers, in degrees, to one decimal place.

“4)
(i1) Solve, for 0 < x < 27, the equation
24tanx = 5cosx

giving your answers, in radians, to 3 decimal places.

(5)
(Total for Question 7 is 9 marks)

8. A curve has equation y = (x + 2)2(4 —X)
The finite region R is bounded by the curve and the x-axis.

(a) Using algebraic integration and showing each step of your working, find the exact

area of R.
C))
(b) Using the answer to part (a) and explaining your reasoning, find the area of the
finite region bounded by the curve with equation y = (3x + 6) (2 - %x} and
the x-axis.
2
(Total for Question 8 is 7 marks)
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9. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) A car has five gears. Given that
* the maximum speed of the car in first gear is 22 kmh'
* the maximum speed in each successive gear forms a geometric sequence
* the maximum speed of the car in fifth gear is 130km h'

find the maximum speed of the car in second gear, giving your answer, in kmh ', to
one decimal place.

“4)
(i1) The first two terms of an arithmetic sequence are 208 and 207.2
Given that S, is the sum to # terms,
(a) find the maximum value of S,
“4)
(b) Hence or otherwise state the smallest value of N such that Sy < 0
1)

(Total for Question 9 is 9 marks)
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10. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

De¢e——rm—>»C

2rm

Figure 2
Figure 2 shows the plan view of the design for a stage at a trade fair.

The shape of the stage ABCDEFA, consists of a rectangle ACDF joined to two
congruent sectors of circles. ABC is a sector of a circle centre 4 and FDE is a sector of a
circle centre F.

Given that AC = 2r metres, CD = r metres, angle DFE = 0 radians and the area of the
stage is 30 m’,

(a) show that the perimeter, P metres, of the stage, is given by

P=4r + &
r
C))
(b) Use calculus to find the minimum value for P, giving your answer in the form ab ,
where a and b are integers to be found.
“4)
(c) Justify that the value of P found in part (b) is the minimum.
2

(Total for Question 10 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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Question 1 continued

This is the end of Question 1 answer space. Please turn the page for Question 2 answer space.

(Total for Question 1 is 5 marks)
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Question 2 continued

This is the end of Question 2 answer space. Please turn the page for Question 3 answer space.

(Total for Question 2 is 4 marks)
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Question 3 continued

This is the end of Question 3 answer space. Please turn the page for Question 4 answer space.

(Total for Question 3 is 6 marks)
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Question 4 continued

This is the end of Question 4 answer space. Please turn the page for Question 5 answer space.

(Total for Question 4 is 9 marks)

O]

NN O OO 9
P8 7 46 71 A @ 9 2 4 Turn over



7

Question 5

Write the answer to Question 5 on these 2 pages

10

P 8 7 4 6 7T A 0 1 0 2 4

e

I
R
oot etetetotetotetete!
R85
ool otetetetetotetetete!

3
%
<
oS
o

o~
%%
X
A S phes
5
XS

<CJ
&

S
S5
ot
S
o5

2555

%%
0':000. o

0900090009000 %000 %% %:% %%

XX
XX
5

o%

oo asasssssesesatetetetototols

0.0
e ¥ G e
4 i
o

X XXX

X KK &
(90,000,

e

e oo totetetete st tototototote?
S RRRRsISE
KKK,

oo et e oot totetetatetotetetotete!

0% %
3%

vt

SRS
o Y
v:‘ -
2%

000K
Sootetoloteteteles
..' %

.

OO
SIBIZES,
oodesetotetetek

466>
IR
295959

SSoteteetetotel
LI

O

RS
s erorete s

R RIIIIIIIIIIRKK

:$§35%%§$0

ototelotetetetess

ototelotetotete!
28

S
X

<.
CUEELL
B
I

QL

>
&
%0
R
355

¢
(ot
S
0.0
o
<

OO
SRS
X KKK
XX
Satosoteses
QLRI

<

3K
%55

0%0.:.
555

<K
RS
355
boses



255

a N

020202020200
SIS
XXX

Question 5 continued

%

$%%

0900000 % %%
R

585%
505050585

L

%
%
X

%%

s
o5 o% o%
S

1.0, 0. 0.0,

Pt otetetese!
ateletetete!
S q‘

\§§§%"

8.

<
QR
%%

OO0
20205
4:"4-:
al:
5

%

0K
2002
SR

4‘3&5
SRR

OO
ot
0202 1o
bogete
2K
0%6e%%

55
XX
000%
e%

o

09
3RS
3RS

oS
%S
XX
9%
RS

QRHKS
X KKK KKX
prototototots

O
XX
&>

X

(0o
58
5

2
3

205

%6%e%%s

58
ool

<5
020!

R

R

1039 v ¥
SRR
b

o~

0T
2 .

o225

| This is the end of Question 5 answer space. Please turn the page for Question 6 answer space.

55 (Total for Question 5 is 8 marks)

1
— | 07R0 8 R A A O A
P8 7 46 7 Ao 11 2 4 Turn over >




7

Question 6

Write the answer to Question 6 on these 2 pages

12

P 8 7 4 6 7 A 0 1 2 2 4

e

I
R
oot etetetotetotetete!
R85
ool otetetetetotetetete!

3
%
<
oS
o

o~
%%
X
A S phes
5
XS

<CJ
&

S
S5
ot
S
o5

2555

%%
0':000. o

0900090009000 %000 %% %:% %%

XX
XX
5

o%

oo asasssssesesatetetetototols

0.0
e ¥ G e
4 i
o

X XXX

X KK &
(90,000,

e

e oo totetetete st tototototote?
S RRRRsISE
KKK,

oo et e oot totetetatetotetetotete!

0% %
3%

vt

SRS
o Y
v:‘ -
2%

000K
Sootetoloteteteles
..' %

.

OO
SIBIZES,
oodesetotetetek

466>
IR
295959

SSoteteetetotel
LI

O

RS
s erorete s

R RIIIIIIIIIIRKK

:$§35%%§$0

ototelotetetetess

ototelotetotete!
28

S
X

<.
CUEELL
B
I

QL

>
&
%0
R
355

¢
(ot
S
0.0
o
<

OO
SRS
X KKK
XX
Satosoteses
QLRI

<

3K
%55

0%0.:.
555

<K
RS
355
boses



255

a N

020202020200
SIS
XXX

Question 6 continued

%

$%%

0900000 % %%
R

585%
505050585

L

%
%
X

%%

s
o5 o% o%
S

1.0, 0. 0.0,

Pt otetetese!
ateletetete!
S q‘

\§§§%"

8.

<
QR
%%

OO0
20205
4:"4-:
al:
5

%

0K
2002
SR

4‘3&5
SRR

OO
ot
0202 1o
bogete
2K
0%6e%%

55
XX
000%
e%

o

09
3RS
3RS

oS
%S
XX
9%
RS

QRHKS
X KKK KKX
prototototots

O
XX
&>

X

(0o
58
5

2
3

205

%6%e%%s

58
ool

<5
020!

R

R

1039 v ¥
SRR
b

o~

0T
2 .

o225

| This is the end of Question 6 answer space. Please turn the page for Question 7 answer space.

55 (Total for Question 6 is 8 marks)
52\ J

13
. MR D R0
P8 7 46 7 A G 1 3 2 4 Turn over




7

Question 7

Write the answer to Question 7 on these 2 pages
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Question 7 continued
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Question 8

Write the answer to Question 8 on these 2 pages
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Question 8 continued
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Question 9

Werite the answer to Question 9 on these 4 pages
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Question 9 continued
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Question 10

Write the answer to Question 10 on these 3 pages
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Question 10 continued

(Total for Question 10 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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