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1. An arithmetic series starts
78+ 75+ 72+ ...
Find
(a) the 18" term in the series,
(2)
(b) the sum of the first 100 terms of the series.
(2)
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r

2. The first 4 terms, in ascending powers of x, in the binomial expansion of

(1+px)"
are
1+ 15x + g™+ rx’

where p, ¢ and r are constants.

Find the value of p, the value of ¢ and the value of 7.

(6)

.
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Question 2 continued
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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 the curve with equation y=3 x2™"
The point P(k, 300000) lies on the curve.

(a) Use logarithms to find the value of & to 2 decimal places.
(2)

X —0.5 1 2.5 4.0 5.5 7

y 4.243 1.5 0.530 0.188 0.066 0.023

The table shows corresponding values of x and y for y=3 x 2"
The values of y are given to 3 decimal places where appropriate.

(b) (1) Use the trapezium rule, with all the values of y from the table, to find an
approximate value, to 2 decimal places, for

7
j 3x27" dx
-0.5

(i1) Use your answer to part (b)(i) to estimate

7 05
j 7 dr + J 2" ds
05 -7

&)
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Question 3 continued
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Question 3 continued

(Total for Question 3 is 7 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’ + 13x° — 10x + 8
(a) When f(x) is divided by (x — 2) the remainder is R and the quotient is O(x).
(i) Find O(x).

(i) Find R.
“4)
(b) (1) Use the factor theorem to show that (x + 4) is a factor of f(x).
(i1) Hence prove, using algebra, that the equation f(x) = 0 has only one real solution.
)
(c) Find the range of values of x for which f(x) is decreasing.
3)
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Question 4 continued
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Question 4 continued
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(Total for Question 4 is 12 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 < 6 < 360°, the equation
4tan @+ 5sin =0

giving any non-exact answers to one decimal place.

)
(i) Solve, for 0 < x < =, the equation
sin x L cosx 5
cCosXx sinx cosx
giving the answers, in radians, to 3 significant figures.
C)

J
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Question 5 continued
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VA

A(-2, 18)

B(14, 6)

&)
2 4

Figure 2

The points 4(-2, 18) and B(14, 6) lie on a circle C, as shown in Figure 2.
Given that 4B is a diameter of the circle C,

(a) find an equation for C, making your method clear.

()

A circle C, has its centre at the origin.

Given that circles C| and C, touch,

(b) find possible equations for C,
4)

18
V) S
P 8 1 2 6 9 A 0 1 8 3 2
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Question 6 continued
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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

5 1

y=x -4y’ —k’ +28x-44 x>0
where k is a positive constant.
(a) Find L in simplest form.
dx
The point 7, shown in Figure 3, is a minimum stationary point on C.

Given that the x coordinate of 7 is 9

(b) show that k=6

The line through T parallel to the x-axis meets the y-axis at the point N.

The finite region R, shown shaded in Figure 3, is bounded by C, the y-axis and the line

segment NT.

(c) Use algebraic integration to find the area of R, giving the answer to 3
significant figures.

P 8 1 2 6 9 A 0 2 2 3 2
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( \ ......
8. (1) A geometric series has first term ¢ and common rato».
Prove that the sum of the first n terms of this series S, is given by ‘o
SO
n 2

g —al=r") s
D
3) o 55
(i1) A liquid is to be stored in a barrel. E %
Due to evaporation, the volume of the liquid in the barrel at the end of each year is S
8% less than the volume of the liquid in the barrel at the start of the year. ;

m
At the start of the first year, the barrel is filled with 150 litres of the liquid. e
(a) Show that the amount of the liquid in the barrel at the end of 6 years is %
approximately 91 litres. S
(2) S
At the start of each year a new barrel is filled with 150 litres of the liquid so that, at *1;
the end of 40 years, there are 40 barrels containing the liquid. i o 1
DS o 100
(b) Calculate the total amount of the liquid, to the nearest litre, in the 40 barrels at //%
the end of 40 years. /3-1
3) / £
z
.
B
S
=
é/\
i::5~:z’(\
i;?_ \
o
§ J S8

26
P YA M S
P 8 1 2 6 9 A 0 2 6 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

O]

P8 1 2 6 9 A 0 2 7 3 2

27

Turn over »



7

Question 8 continued
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9. In this question you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.

(1) Solve

2log,(4x +5) —log,(x +3) =2

3)
(i) Given that a > 0,5 > 0 and
log,,a +log,, b=log (a+Db)
b
(a) prove that a= o1
- 3)
(b) Hence write down the full restriction on the value of b, giving a reason for
your answer.
(2)

:of;‘:’o
e

b
:::m{}’
o0e. 5. 100
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Question 9 continued
(Total for Question 9 is 10 marks)
TOTAL FOR PAPER IS 75 MARKS
\ J
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