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1. The continuous curve C has equation y = f(x).

A table of values of x and y for y = f(x) is shown below.

X 4.0 4.2

4.4

4.6

4.8

5.0

y 9.2 | 8.4556 | 3.

8512

5.0342

7.8297

8.6

4

giving your answer to 3 decimal places.

5
f(x)dx

Use the trapezium rule with all the values of y in the table to find an approximation for

(&)
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Question 1 continued

(Total for Question 1 is 3 marks)
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x)=4x"—8x*+5x+a

where « is a constant.
Given that (2x — 3) is a factor of f(x),

(a) use the factor theorem to show that a = -3
(2)

(b) Hence show that the equation f(x) = 0 has only one real root.
)
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(Total for Question 2 is 6 marks)
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-
3. Acircle C has centre (2, 5)
Given that the point P(8, —3) lies on C
(a) (1) find the radius of C

(i1) find an equation for C

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

(&)

C))

w,
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r

4. The binomial expansion, in ascending powers of x, of
(3 +px)’
where p is a constant, can be written in the form
A+Bx+Cx"+Dx ...

where A, B, C and D are constants.

(a) Find the value of 4

Given that

e B=18D

e p<O0

(b) find
(1) the value of p
(i1) the value of C

0y

(6)

.
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Question 4 continued
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.

O =

.
1

RO R Turnover »
p 7 2 8 6 9 A 0 1 1 3 2 urhove



~ ™
5. Use the laws of logarithms to solve
log,(16x) + log,(x + 1) = 3 +log,(x + 6)
)
- v,

12

p 7 2 8 6 9 A0 1 2 3 2

OmC .

LSRR

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

AR
&
o % )¢
plateseritel
Sl
SRS
&

S
LG
RS,

PLOSEY atet
plotacastes
JoS e
SRS
S
KR
Jate” ~ 3088




<
%

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

%

<
SR
s

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

~

Question 5 continued

(Total for Question 5 is 5 marks)

.

J

O =

VR YA O R 0 0 "
Turn over »
P 7 2 86 9 A0 1 3 3 2 urnove



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

A software developer released an app to download.

The numbers of downloads of the app each month, in thousands, for the first

three months after the app was released were

2k—=15 k  k+4

where £ is a constant.

Given that the numbers of downloads each month are modelled as a geometric series,

(a) show that &> — 7k — 60 =0
(2)

(b) predict the number of downloads in the 4th month.
“4)

The total number of all downloads of the app is predicted to exceed 3 million for the

first time in the Nth month.

(c) Calculate the value of N according to the model.
3)
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g NG
7. The height of a river above a fixed point on the riverbed was monitored over a §§§§§§§§§§
7-day period. LK
The height of the river, H metres, ¢ days after monitoring began, was given by
Vi :
H=—Q0+6t—1t)+17 0<t<7
20
Given that H has a stationary value at ¢ = «
(a) use calculus to show that « satisfies the equation §§§§”§§§
5a°—18a—20=0
(3)
(b) Hence find the value of a, giving your answer to 3 decimal places.
1)
(c) Use further calculus to prove that A is a maximum at this value of a.
(2)
\ J &85
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8. (1) A student writes the following statement:
“When « and b are consecutive prime numbers, a” + b” is never a multiple of 10”

Prove by counter example that this statement is not true.

2

(i1) Given that x and y are even integers greater than 0 and less than 6, prove by
exhaustion, that

1l<x*-2 <15
4
3)

.

20
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Show that
3cosf(tanf sinf +3) =11 — Scos @

may be written as
3cos’@— 14cosO+8=0
3)

(b) Hence solve, for 0 < x < 360°

3cos2x(tan2x sin2x + 3) = 11 — 5cos 2x

giving your answers to one decimal place.
C))
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( )
10. The curve C has equation
y= (CanlN b’ x>0
where £ is a positive constant.
(a) Show that
“ak? 2046
| dex—ak2+bk+ —~
where a and b are integers to be found.
(3)
VA
Figure 1

Figure 1 shows a sketch of the curve C and the line /.

Given that / intersects C at the point A(1, 9) and at the point B(16, ¢q) where ¢ is

a constant,

(b) show that k=4
(2)

The region R, shown shaded in Figure 1, is bounded by C and /

Using the answers to parts (a) and (b),

(c) find the area of region R
3)

. J
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11. A sequence u, u,, u,, ... is defined by

n+1 B

where a and b are constants.

(a) Find, in terms of a and b,

(i) u,
Given
3
© Du, =153
n=1

* b=a+9
(b) show that

a’—5a-66=0

(c) Hence find the larger possible value of u,

2

3

(&)

J

30

p 7 2 8 6 9 A 0 3 0 3 2

OmC .

LSRR
0%
2
foseses
oSadesess
oo
SRS
R
KRR
K5
<5
K
SRR
R
LGRS

IR
SN
9% @ N9
Al

25

o 0300
BOS% it
-0



<
%

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 11 continued
\ J
31
oace VD OO R 0 Tum over »
P 7 2 86 9 A0 3 1 3 2



~

Question 11 continued

(Total for Question 11 is 8 marks)

TOTAL FOR PAPER IS 75 MARKS
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