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One of the terms in the binomial expansion of (3 + ax)®, where a is a constant, is 540x*

(a) Find the possible values of a.

(b) Hence find the term independent of x in the expansion of

1 1
—+— |3+ ax)°
TR S
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f(x)=6x°+17x* + 4x — 12

(a) Use the factor theorem to show that (2x + 3) is a factor of f(x).
(b) Hence, using algebra, write f(x) as a product of three linear factors.

T
(c) Solve, for > < 0 < &, the equation
6tan*0d + 17tan’6 + 4tanf — 12 =0

giving your answers to 3 significant figures.
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17

Figure 1
Figure 1 shows a sketch of the curve with equation

y=2x*+7 x>0

The finite region R, shown shaded in Figure 1, is bounded by the curve, the y - axis and the

line with equation y = 17

Find the exact area of R.
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
A colony of bees is being studied.
The number of bees in the colony at the start of the study was 30000
Three years after the start of the study, the number of bees in the colony is 34 000
A model predicts that the number of bees in the colony will increase by p% each
year, so that the number of bees in the colony at the end of each year of study forms a
geometric sequence.

Assuming the model,

(a) find the value of p, giving your answer to 2 decimal places.

3)

According to the model, at the end of N years of study the number of bees in the colony
exceeds 75000

(b) Find, showing all steps in your working, the smallest integer value of N.

(C))
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6.

The circle C has equation
X2+yr+ox—4y—-14=0
(a) Find

(1) the coordinates of the centre of C,

(i1) the exact radius of C.

The line with equation y = k, where £k is a constant, is a tangent to C.

(b) Find the possible values of £.

The line with equation y = p, where p is a negative constant, is a chord of C.
Given that the length of this chord is 4 units,

(c) find the value of p.

3)

2)
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Question 6 continued
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7.

(a) Show that the equation
8tand =3 cosl
may be rewritten in the form

3sin’0+ 8sinf -3 =0

(b) Hence solve, for 0 < x < 90°, the equation
8tan2x = 3 cos2x

giving your answers to 2 decimal places.
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8. (i) An arithmetic series has first term a and common difference d.

Prove that the sum to n terms of this series is
n
—12a+(n-1)d
" {20+ (- 1)}

(i) A sequence u, u,, u,,... is given by
u =5n+3(-1)

Find the value of

(@) u

(b) Du,

A3)

1)

A3)

~
Leave

blank

18

P 6 0 5 71 R A0 1 8 2 8

X HKXH
é%g%ﬁf
S0
ofeletotelet

s <
CRXKERXL,
IR
. S5 <5 ‘
L IIILIIILIAIILIIAILLSS

0008
SRS
8

baseseses

(0 0000 0.9 0005
SRS
NCOQ A
BT NI

3
L
Yo%

2930005

=4
prosetetsy
<

PONSTET 0N
0% S48
SRR D
%
proder ool
XS
KK
-
qﬁ9‘§'
SRS
SEHSEL
SRS
S
% aatelet
SRS
005220598
g~ 102
SKIEKL
P00 = e
SR

o
Tedesece %
R200000%. 1

SORHXIK
S

KERRKKY
K
Yool

QQOQQg:OQQO
SRR
LIRS
RS

<5
RS
R
oo
KRS

258
S5

pesese!

XS

REIELIRGELENKES,
S
o2
5

RIS

0%
0
9%
ol
%
e

<6
%88
S
20893

095
9%

X

OO
DS eaes
DL
e

s

X
52
X
02

B
4

6
28
A

IR
CRRAKY
QQ%&

RS

XK

oS

0.0
00000::0
0% %%%
S

S

%%
L
X

5
ool
25555
RS

Soeselotetels
dotesetetetets,

RRERERELRRES
besst

<

o

<

<
S
5

5
5

950
K
20388

25 2&%&
botetetes

<X
S
5

XA
A
8
0
X

X0



HIKS
Jonsistons

B
05—
4”&@?
CRZXX

- Oabs

QR
N
KD

KA
L
ST,
e
LR
i
o rirad

%

0% %
AR
0%, i o]
b © 9%
QR
peteee’s
o5
b3,

%

¢
55

X5

Yo% %0
55

99%;
555

Poses
XK KK
IR
ottt otatotetedotels
RS

e lodotedetet
X K KKK
(0500 0,000
Sotodetoteteds
RS

5
K
<
oS
%
&
&
&
&
5
&
&
o
5
%

X
<
S

950
9%
S5
o
558

Question 8 continued

Leave )
blank

P 6 0 5 71 R A0 1 9 2 8

19

Turn over »



Question 8 continued

Leave )
blank

20

P 6 0 5 71 R A0 2 0 2 8

XX
’0’0’0’0’,’0’
SRR
LK

0008
SRS
8

baseseses

OIS
5@ﬁ§§§gﬁg¢
00 0 77 2000%
A
RS IR

X
P2 o
e
bose ez

&%
%
%
<5
&%
%
%
<5
S
LKL
G35
%
%
&5
%
&
%
&5
%
&
4

SRR
ot
00’&:

KX LARS
po &4 ?:

o
0%
S
Ly
<
X

1 0000009,
RIS

%S

" %%
%!
MR
XX

hota
0% %
%,

XX KX
RS
K
SR

LR
R
S

255
555
SR
o
sttt

o2
<

00200
doedeteds
odosetolels
pSoatetede!
LS

IR IEIR IO
R R RRLIRIIES
X XK %
XY XX
R
<A

ORREN
SRR KKK
LIRS
3%%%%“
RIS

%

D920 o0e)
&

IR
CRRAKY
QQ%&

S

XK

oS

0.0
00000::0
0% %%%
S

oo

%%
b
X

5
ool
25555
RS

Sotesetetetelel
dotesetetetets,

ERERERELLKES
besst

<

o

<3

<
S
5

5
5

950
K
20388

25 w
botetetes

<X
S
5

XA
A
8
400
%

X0



HIKS
doseseseses
oesees

KA
L
ST,
e
LR
i
o rirad

%
2
SRR
boto uv)b‘b
b © 9%
725
)
KoL
S
X

<f
o
<X
(0%
3R

X

&

850058 S 49
R SIS

RERRS

<
K
QLRI
SORKIIIHERS
RIS
RORRLSES

950
9%
S5
%
558

QRGOS

5
S
0502000
LK

Question 8 continued

Leave )
blank

Q8

(Total 7 marks)

P 6 0 5 71 R A0 2 1 2 8

21

Turn over »



9.

(a) Sketch the curve with equation
y=3x4

showing the coordinates of any points of intersection with the coordinate axes.

2)

The curve with equation y = 6" meets the curve with equation y = 3 x 4 at the

point P.

(b) Show that the x coordinate of P is —logm 2

log,, 24
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10.

A curve C has equation
3 k
y=4x - 9x+ — x>0
X
where £ is a constant.
1
The point P with x coordinate 5 lies on C.

Given that P is a stationary point of C,

(a) show that k= —%

(b) Determine the nature of the stationary point at P, justifying your answer.

The curve C has a second stationary point.

(c) Using algebra, find the x coordinate of this second stationary point.

“)

2

(C))
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