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1. Given that a, b and c are integers greater than 0 such that

e c¢c=3a+1
s at+b+c=15
prove, by exhaustion, that the product abc is always a multiple of 4

You may use the table below to illustrate your answer.

You may not need to use all rows of this table.

a b c abc
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2. Asequence u,u,,u, ... is defined by

1° 3?

4
un+1=2__
u

n

(a) Find the value of u,, the value of u, and the value of u,

(b) Find the value of

100

r=1

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

(a) Solve, for 0 < € < 360° the equation
2tanf + 3sinf =0

giving your answers, as appropriate, to one decimal place.

(5)
(b) Hence, or otherwise, find the smallest positive solution of
2tan (2x +40°) + 3sin(2x + 40°) =0
giving your answer to one decimal place.
(2)

6 R0 R A
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4. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
fx)=4x +ax’—29%x + b
where a and b are constants.
Given that (2x + 1) is a factor of f(x),

(a) show that

a+4b=-56
(2)
Given also that when f(x) is divided by (x —2) the remainder is —25
(b) find a second simplified equation linking a and b.
(2)
(c) Hence, using algebra and showing your working,
(1) find the value of @ and the value of b,
(i1) fully factorise f(x).
)
L
8
NP R 0 S
P 7 4 3 1 9 A 0 8 3 2

s

OO

OO0
S

OO
RLIRLKS

VAV SIHLNI L

QK
> /j,.//,




S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

QL

O
0%

%
ote%e%

i s
S 02
B8y o aiets

<
0.0‘::0’0

S5
SRS

SEERXRKS

SRR

0 00000, .0 00009999,
SRRRXXIIRERLLLRRIKK,
NOT-W

A\

080 vertd

X KKK

S

OO
RIS
<N
o
%

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
4g¢
5

8

R oot
TS
ts 1 € 0
S

~ \
Question 4 continued
\. J
9
mms ) 0 R Turn over »
P 7 4 3 1 9 A 0 9 3 2 urnove



7
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( )
5. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve
3“=170
giving the answer to 3 decimal places.
(2)
(i1) Find the exact value of b such that
4 +3log,b =1log,5b
“)
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0, 0) (15, 0)
>

=

(3, 1.52) i

(6,2.74)
(9, 3.12) (12, 3.08)

yv

Figure 1

A river is being studied.
At one particular place, the river is 15m wide.

The depth, y metres, of the river is measured at a point x metres from one side of
the river.

Figure 1 shows a plot of the cross-section of the river and the coordinate values (x, )

(a) Use the trapezium rule with all the y values given in Figure 1 to estimate the
cross-sectional area of the river.

€))

The water in the river is modelled as flowing at a constant speed of 1.5ms ' across the
whole of the cross-section.

(b) Use the model and the answer to part (a) to estimate the volume of water flowing
through this section of the river each minute, giving your answer in m’ to
2 significant figures.

2
Assuming the model,

(c) state, giving a reason for your answer, whether your answer for part (b) is an
overestimate or an underestimate of the true volume of water flowing through this
section of the river each minute.

(1)

P 7 4 3 1 9 A 0 1 4 3 2
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Figure 2

Figure 2 shows a sketch of
» the circle C with centre X (4, —-3)

 the line / with equation y = %x _>

2

Given that / is the tangent to C at the point N,

(a) show that an equation for the straight line passing through X and N is

=V

2x+5y+7=0
3)
(b) Hence find

(i) the coordinates of N,

(i) an equation for C.
)

16
NN Y O S
P 7 4 3 1 9 A 01 6 3 2

0%

K

0%

&

XS

=2
=
Z\
o5
.;ZV‘}-\
ol
”
It
> %654

Rt

R R RRRERIEREES




2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 7 continued

U]

p 7 4 31 9 A 01 7 3 2

17

Turn over »



7

Question 7 continued

18

p 7 4 3 1 9 A 0 1 8 3 2

(/]

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo
5

Doct:s @ 98

%Vo":.

R
5



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 7 continued

(Total for Question 7 is 8 marks)

U]

VRO O O 0 ”
Turn over »
P 7 4 31 9 A 0 1 9 3 2 urnove



- N S
8. In a large theatre there are n rows of seats, where » is a constant.

The number of seats in the first row is a, where « is a constant.

In each subsequent row there are 4 more seats than in the previous row so that

* in the 2nd row there are (a + 4) seats

* in the 3rd row there are (a + 8) seats

I3LI4M LON
SRR

X

* the number of seats in each row form an arithmetic sequence

o9

Given that the total number of seats in the first 10 rows is 360

o

(a) find the value of a.

® :f
Given also that the total number of seats in the n rows is 2146
(b) show that
n’+8n—1073=0
(2)
(c) Hence
(1) state the number of rows of seats in the theatre,
(i1) find the maximum number of seats in any one row.
3)

20

R0 0 A 0
P 7 4 3 1 9 A 0 2 0 3 2



2

%
35
doss

2 M

0
bo%es
R
2
o0’

850 coconcec
.~ DONOTV
St

XX
0%

o96%% %%
0902090002090 %0%6%9%4%%
Jototetotototoretet s te’

oY
o9e%
o5
%
%

0.0....
0.0‘0.0
Satosetets

S8
S

¢
%
5

9.0
SRKL
35555
XS

w&&%&
RRRKKS

%%
%%
0% %
‘ﬁ%

o%

%
0%
0ed%

o5
3353

Y088

XXX
B
AR

XX
0“0

0.0 0%

RREXK
o
%!

D

o
%
RRRKKS

%%
K
XX
ol

35S
]
)

oS

095 < W
SIS
SRS
LXK
BO%8 V' 008

0 00009999,
$9:0.0.0,9.9.9.9.9, XX
e

2NN
CXIHK I I K
SRR

0>
%!
J
*
039

ol

RN
ORI
3 %

A
000

oo%%
D
3

OO0
S8
oSoteteteted
RKEL
SRR

oo
LY

X XXX

SRS

P6%6%%!

XX
335
X XK
XX

XS
8%

% ﬁ%&
o

Question 8 continued

U]

P 7 4 31 9 A 0 2 1 3 2

21

Turn over »



7

Question 8 continued

22

P 7 4 3 1 9 A 0 2 2 3 2

(/]

Sa%eritel
(%0 » »
SET
bo% 34
Bogs

S
SIS
LTS
X
Doorerle%s
o emress
ks

X4

‘0::
v%;
N
2%

X%
9%
X
XX

%0 %%
036%6%6%%%

XIHK

3255 %
PO & e €
«

<
696%%%%

O
3RS
LXK

<
IR
SRS
150

55

)
oot totetetotetoted

0
08

o%
%%
otete e e 0%

avi.lo
5

Doct:s @ 98

%Vo":.

R
5



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 8 continued

(Total for Question 8 is 7 marks)

U]

VR RO OO RO 0 .
Turn over »
P 7 4 31 9 A 0 2 3 3 2 urnove



P(9, 40)

Figure 3
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 3 shows a sketch of part of the curve C with equation

y:§x2—9\/;+13 x>0

(a) Find, using calculus, the range of values of x for which y is increasing.

“4)
The point P lies on C and has coordinates (9, 40).
The line / is the tangent to C at the point P.
The finite region R, shown shaded in Figure 3, is bounded by the curve C, the line /,
the x-axis and the y-axis.
(b) Find, using calculus, the exact area of R.
6)

24
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Question 9 continued

(Total for Question 9 is 12 marks)

U]

27

R0 0 A Turnover »
P 7 4 3 1 9 A 0 2 7 3 2 urhove



(
10. (i) (a) Find, in ascending powers of x, the 2nd, 3rd and 5th terms of the binomial
expansion of
(3 +2x)°

3)

For a particular value of x, these three terms form consecutive terms in a

geometric series.

(b) Find this value of x.
3)

(i1) In a different geometric series,
+ the first term is sin’@
* the common ratio is 2cosf
. . 8
* the sum to infinity is 3
(a) Show that
5cos’@—16cosf+3=0

3)

(b) Hence find the exact value of the 2nd term in the series.
3)

- Jii:
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Question 10 continued
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Question 10 continued
(Total for Question 10 is 12 marks)
TOTAL FOR PAPER IS 75 MARKS
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