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~ )
1.
fx)=2x—7x" + 5x + 4
(a) Use the remainder theorem to find the remainder when f(x) is divided by (x — 2)
(2)
(b) Hence, or otherwise, find the quotient when f(x) is divided by (x — 2)
(2)
- v,
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Question 1 continued

(Total for Question 1 is 4 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 < 2=, the equation

1 +sin’x + cosx =0

3)
(i) Solve, for 0 < 8 < 180°, the equation
sin (6 + 60°) =4 cos (6 + 60°)
giving the answer to one decimal place.
3)
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Question 2 continued

(Total for Question 2 is 6 marks)

O .

P 7 8 9 6 9 A 0 5 2 8 r r



r

3. The first four terms of a sequence are

3, -6, u,, —24,
(a) Decide, showing detailed reasoning, whether the sequence could be
(1) an arithmetic sequence,
(i) a geometric sequence.

State, for each part, the value of u, if such a sequence is possible.

(6)
(b) Given instead that
» the sequence is periodic of period 4
. iui =141
i=1

find the value of u,

3)
. J
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Question 3 continued

(Total for Question 3 is 9 marks)
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4. In this question you must show detailed reasoning.

(1) Show by counterexample that the statement

“f(n)= %rf —%nz —19n+20 is a perfect cube for all positive integers n”
is not true.
3)
(i1) Prove that the following statement is true
“(x+ 1> > 6x —4 for all real x”
3)

.
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5. The table below shows values of x and y for the curve C with equation y = f(x).

X 0.9 1.5 2.1 2.7 33 3.9 4.5

y L.5 0.48 0.30 0.26 0.26 0.30 0.48

5.1

L.5

(a) Using the trapezium rule with all the y values in the table, find an estimate for the

area of the region bounded by C and the x-axis between the lines with equations

x=09andx=5.1

3)
x 2-5m 0,15) 0.9,1.5) (5.1,1.5) (6. 1.5)
1.5 mI C
< > 0 %
6m
Figure 1 Figure 2
Figure 1 shows a sketch of a solid concrete skateboard ramp.
Figure 2 shows a graph of the cross-section of the same ramp.
The ramp
* has a total length of 6m
* has a platform at each end at a height of 1.5m and with a length of 0.9m
* has a curved section C with equation y = f(x), where x and y are in metres
* has a uniform cross-section and is 2.5m wide
as shown in Figure 1 and/or Figure 2.
(b) Using the answer to part (a), find an estimate for the volume of concrete in the
whole of the ramp.
3)
(c) State, giving a reason for your answer, whether the answer for part (b) is an
overestimate or an underestimate of the true volume of concrete in the whole of the
skateboard ramp.
1)
12
I O oaCm
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O .

P 7 8 9 6 9 A 0 1 3 2 8

13

Turn over »



7

Question 5 continued
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6. (i) (a) Sketch a graph of the curve with equation s
y=—+3 xeR 8 :
5 2
Show on your sketch _ g :
* the coordinates of any points at which the curve crosses the axes : g :
* the equation of any asymptotes S
3) i
(b) Using logarithms and making your method clear, solve the equation ‘ : :
1 3
—+3=23 Soss
5x
giving the answer to 3 significant figures.
(2)
(i1) Given that log,x = a, find in simplest form in terms of a
(a) log,(64x)
(2)
2
(b) log, (_zj
. 3)
o
o
=
S
=4
E>\
S
i
5\
S
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// \
. J ’ 0
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( )
7. (a) Find, in ascending powers of x, up to and including the term in x°, the binomial
expansion of
10
1+ ix
16
fully simplifying each coefficient.
C)
1 : 33)° .
(b) Use x = m and the answer to part (a) to show that an estimate for > is
1389
k
where £ is an integer to be found.
3)
(c) Hence find a rational estimate for 10\/1389
(2)
. J

NN 0 0D OO o
P 7 8 9 06 9 A o 1 8 2 8
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YA
0 x
A C
S
B
Figure 3

Figure 3 shows a sketch of a circle C and a parabola S.
The circle C has equation x> +)" —8x+ 12y +27=0
(a) Find

(1) the coordinates of the centre of C

(i1) the radius of C

The parabola S
. > 3
* has equation y = ax” — Ex -3

» intersects C on the y-axis at the point 4 (0, —3)
* intersects C again at the point B where 4B is a diameter of C

Given that B is the minimum point of S,

(b) show that a = 3
32

The finite region R is bounded by S and C and is shown shaded in Figure 3.

(c) Use algebraic integration to find the exact area of R.

P 7 8 9 6 9 A 0 2 0 2 8
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 13 marks)
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Figure 4

Figure 4 shows a sketch of a design for a logo.

The design consists of a rectangle of base xcm and height y cm with two quarter circles
of equal radius »cm joined to the top edge with a gap of 10cm between the nearest point
of each quarter circle, as shown in Figure 4.

(a) Show that the area, 4 cm’, of the design is given by

A= xy+%(}c—10)2

(2)
Given that
» the total area of the design is one square metre
» the perimeter, P cm, of the design is given by P = 2y + (2 + %)x -5z
(b) show that
p _ 20000257 (2 . gjx
X 4
“4)
(c) Use algebraic differentiation to find the value of x that gives the minimum value
for P, giving the answer to 3 significant figures.
3)
. d’P
By considering o
(d) justify that the value for x found in part (c) gives the minimum value for P.
(2)
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Question 9 continued

26

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

O .

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



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 9 continued

O .

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

27

Turn over »



~ ~
Question 9 continued
(Total for Question 9 is 11 marks)
TOTAL FOR PAPER IS 75 MARKS
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