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1. Find the first four terms, in ascending powers of x, of the binomial expansion of

10

2+§x
8

Give each coefficient as an integer.
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Question 1 continued

<
%5
3
3RS
35
5K

<
ool
$RXXS
IR

590
255
<

0K
B
o=

XX

bo%el
%5
09
&
D%
oo
bo%et
P
jess s
oo
PRl ravede!

(000,
S0
K
N
L
0%’

X

0.0
XX
K
P9
154
<X
%!

0

i

X I %
X KKK
LR

OO
pgeteletet
%)

3
o6

25055

RS

&??
%!

4%%&#
LB

XXX
5%
ZRIEKK

Ot otetetete!
Ot totetetete!
L

fv
0%

<
5
0ol
boes
X

d&o
& X

<
R
3%
X
29S
5%

‘f

Q1

(Total 4 marks)

3
ormm R R0 00 Tum over v
p 71 3 7 7 A 0 3 3 2



Leave

blank
VA
0 !
Figure 1
Figure 1 shows the graph of
y=1-log(sinx) O<x<rm

where x is in radians.

The table below shows some values of x and y for this graph, with values of y given to 3
decimal places.

y 1.319 1.001 1.223 | 1.850

(a) Complete the table above, giving values of y to 3 decimal places.

(2)

(b) Use the trapezium rule with all the y values in the completed table to find, to 2 decimal
places, an estimate for

J (1 — log ,(sin x))dx

0.5

(&)

(¢) Use your answer to part (b) to find an estimate for

Sotee
%

J (3 + log,,(sin x))dx

Bo%e % ¢
0.5 §\‘::~ '~
&
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3.

(1) Show that the following statement is false:

“(n+1)*—n® is prime for all n e N”

(i) Given that the points A4(1, 0), B(3, —10) and C(7,—6) lie on a circle,
prove that 4B is a diameter of this circle.

2

(©))

Leavew
blank

J

p 71 3 7 7 A 0 8 3 2

O

=
5L
SRR
020 %94
0‘0~ﬂ-

X
08

o5

Baoce= 88
LS
OB
Pros ¢ %
PO %
ploser ne%e
QoS

O
s

i
ool e tetetetas

K

OO0
St tote%s
R
odedoteteode?
doSotetetoteds

X
X X
o
0.0.0
oS

K
%
R
s
oSesetetetel

5
o o
b taletel

XA
IR
000009, v A ».
M
RIS,

Ny

<5
‘:( Js
XX

%
35S
KK
355

O
2RI
QKK
Jelotels
SSEK

s
3RS
33383853
K
RRRRS
GSIRRLEEIRS

¢
0958
X5
2
29008
29008

o205
0%
505

0%
KRS
XS



%
X
9%
%%

S8

200088
O
Y

D

:96%%%
:%%%
0‘0“”0

>
XRKRKK

XX

5

boPe %000 %%

o

o
o
.’0

KL

090500000
L%l

%%
o96%%

( Leave
blank

Question 3 continued
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Question 3 continued
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4. In this question you must show all stages of your working.
Give your answers in fully simplified surd form.
Given that a and b are positive constants, solve the simultaneous equations
a—-b=8
log,a +log,b=3
(6)
J
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S. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Solve, for —180° < 6 < 180°, the equation
3tan (0 +43°) =2cos (6 + 43°)
(6)
J
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6. In a geometric sequence u,, u

99 35 e

e the common ratio is r
* u,tu,= 6
c u,=38
(a) Show that r satisfies
3r2—4r—4=0
(€))

Given that the geometric sequence has a sum to infinity,

(b) find u,
3)

(c) find S,
@)
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Question 6 continued
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f(x)=Ax*+6x>—4x+ B
where 4 and B are constants.
Given that

* (x+2) isafactor of f(x)

. f(x)dx =176

find the value of 4 and the value of B.
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
A curve has equation
27
y=256x4—304x—35+; x#0
d
(a) Find Rl
dx
3)
(b) Hence find the coordinates of the stationary points of the curve.
)
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9.

24

A scientist is using carbon-14 dating to determine the age of some wooden items.
The equation for carbon-14 dating an item is given by

N=kA
where

* N grams is the amount of carbon-14 currently present in the item
*  k grams was the initial amount of carbon-14 present in the item

* ¢t is the number of years since the item was made

e JAisaconstant, with 0 < A <1

(a) Sketch the graph of N against ¢ for k=1
2

Given that it takes 5700 years for the amount of carbon-14 to reduce to half its initial value,

(b) show that the value of the constant 4 is 0.999878 to 6 decimal places.
(2)

Given that Item A4

* is known to have had 15 grams of carbon-14 present initially
* s thought to be 3250 years old

(c) calculate, to 3 significant figures, how much carbon-14 the equation predicts is
currently in Item 4.

2

Item B is known to have initially had 25 grams of carbon-14 present, but only 18 grams
now remain.

(d) Use algebra to calculate the age of Item B to the nearest 100 years.
3)
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Question 9 continued

Leave
blank

26

p 71 3 7 7 A 0 2 6 3 2

O

XRXXKS

%
o

55
SEEEBBBB5
Sgososetetese’s’
Sasotetoress
XX

bt
%%
28

<5
S
5
55
%
%
0
%

X
25
2
%
5%
55
5
2
o008
25
5

boses
2K
b9%es

0:':::

00 %% %%

X IRKRKRK KK

SIS

<
0%

KRR
IR

S lototototete!
QRIKKK,
09%0%s

X
X

IR IHKK
XX

%%
0%



0e%e%
N NOT WRITE
SR

KRR

pasesetetotets
3

S

OO
XS
0
\%0
%

285
RRRR
55

X

X
35
55

0
RS
&t{\}%
CEIELEE

<>
2
o

(0000000,
oFoletetotetetee
RIS
SA
Soteted
SEEER

X
%
i
A
<
R

096%%6%% %%
096%6%6%%%%
AR R
R
SRRRKKS

X
0555

0
0%}
EE
55

O
20308
‘kQ

bl
]

Q
oot

OO
ogoreseteel
AN

%)
R
XK

>

A

%%
0K

QDK
oatatosetesetet
KV
VALK
rssatraterel
RRRRRKK

XX
282

~y
A
o
KK
R

<

3K
&

‘A’ %

XK
bototetes
5

%5

690%0%6%%%
KRR
355
09
ol

25
29598

3R
55

RS
R

o0
X
%%

X
5%
0
KKK
Sosessese
QRS

358
RS
RS

é Leave\
blank
Question 9 continued
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Leave
blank
10. The circle C has centre X (3, 5) and radius r
The line / has equation y = 2x + k, where £ is a constant.
(a) Show that / and C intersect when
5x*+ (4k —26)x + k* — 10k + 34 —r*=0
3)
Given that / is a tangent to C,
(b) show that 5% = (k + p)*, where p is a constant to be found.
3)
VA /
B C
A
/ 0 X
Figure 2
The line /
» cuts the y-axis at the point 4
*  touches the circle C at the point B
as shown in Figure 2.
Given that AB =2r
(c) find the value of k
(6) =
i
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Question 10 continued
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