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1. The sequence u,, u,, u,, ... satisfies
un+2 =
Given that
° ul = 7
. u3 = 4
(a) find the value of u,
2
4
(b) find Z(ur +2r)
r=1
3
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r

2. The table shows corresponding values of x and y for a continuous curve with equation
y =1f(x) between x =—4 and x =5, where a is a constant.

X -4 | 25 -1 0.5 2 3.5 5

y 416 291 a 1.73 | 1.37 | 1.43 | 2.28

The trapezium rule is used with all the y values in the table to find an approximation for

J- £(x) dx

-4

Given that the value of this approximation is 19.3

(a) find the value of the constant a to 3 significant figures.

(©)

(b) Use the given answer of 19.3 to find an approximate value for

j (2f(x) - 3) dx

2
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Question 2 continued

(Total for Question 2 is 5 marks)
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r

3. A circle has equation
X +)y +8x—14y—-79=0

(a) Find
(1) the coordinates of the centre of the circle,

(i1) the radius of the circle.

Given that P is the point on the circle that is nearest the origin O,

(b) find the exact length of OP
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Question 3 continued

(Total for Question 3 is 5 marks)
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4. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of

(3 +2x)°
giving each coefficient in simplest form.
“)
(b) Hence find the coefficient of x* in the expansion of
2x* - 61—x (3 +2x)°
3
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Question 4 continued

(Total for Question 4 is 7 marks)
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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.
The depth of water, D metres, in a harbour on a particular day is given by the equation
D=8+55in(%t+3j 0<r<24
where ¢ is the number of hours after midnight.
(a) Show that the depth of water in the harbour at 2 am is just over 4 metres.
1)
(b) Find, to the nearest minute, the first time after midday when the depth of water in
the harbour is exactly 6 metres.
3
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( )
6. f(x)=4x +px’ +8x +¢
where p and ¢ are constants.
Given that
* (2x + 3) is a factor of f(x)
* f(x) has a remainder of —5 when divided by (x + 2)
(a) (i) show that p =10
(i1) find the value of g.
3
(b) Hence find the range of values of x for which f(x) is decreasing.
(Solutions based entirely on calculator technology are not acceptable.)
“)
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Question 6 continued
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(Total for Question 6 is 9 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(1) Solve, for 0 < x < 27, the equation
3sinxtanx = 11 + cosx

giving the answers in radians to 3 decimal places.

)
(i1) Given that
+ 0<6O<90°
e cosf= !
3
find, in simplest form, the exact value of tané
(2)

J
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r

8. (i) (a) In an arithmetic series the first term is ¢ and the common difference is d.
Show that
S, =2{2a+(n—1)d)
"2
3)
(b) Hence find
900 + 892 + 884 + ... + 500
3)
(i1) Given that the first three terms of a geometric series are
k+4 k-2 11—k
where £ is a constant,
(a) show that
2k~ 11k-40=0
3)
Given also that this series is convergent,
(b) find the value of S
“4)
- Jii:

NN O 0 arom
P 7 6 3 8 9 A o 1 8 2 8
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Question 8 continued

20

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

OO

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 13 marks)

BOEw

MY 00”0 !
P76 389 A0 21 2 8 Turn over >



( )
9. Given that
3log, (t+4)—2log,(t—2)=7
(a) verify that £ =4 is a solution of the above equation, o
(b) show that
£ — 116> + 560t — 448 = 0
©)
(c) Hence, using algebra and showing your working, solve
3log, (t+4)—2log,(t—2) =7
giving each answer in simplest form.
(Solutions based entirely on calculator technology are not acceptable.)
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Question 9 continued

(Total for Question 9 is 9 marks)
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10.

o 1 \ x
Figure 1

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

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

9x — x* -0
= X
YT 0k

The point P is the stationary point on C.

(a) Find, using calculus, the x coordinate of P.

“4)
The finite region R, shown shaded in Figure 1, is bounded by the curve C, the x-axis
and the line with equation x =1
(b) Using calculus, calculate the exact area of R.
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Question 10 continued
(Total for Question 10 is 9 marks)
TOTAL FOR PAPER IS 75 MARKS
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