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f(x)=ax’ +3x" —8x+2 where a is a constant

Given that when f(x) is divided by (x — 2) the remainder is 3, find the value of a.
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2. Find the coefficient of the term in x’ of the binomial expansion of 35
o

12
z+4x
8

giving your answer in simplest form.
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r

3. The circle C
* has centre 4(3, 5)
* passes through the point B(8, —7)

(a) Find an equation for C.

The points M and N lie on C such that MN is a chord of C.
Given that MN

* lies above the x-axis

* is parallel to the x-axis

* has length 422

(b) find an equation for the line passing through points M and N.
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4. (a) Sketch the curve with equation 58
o2e%%

LK
QIR

y=a't4
where a is a constant and a > 1

On your sketch show

+ the coordinates of the point of intersection of the curve with the y-axis

05%s %

O’
TS
(3 ) 09, 1958

» the equation of the asymptote to the curve. SR

X -4 -1.5 1 3.5 6 8.5

y 13 6.280 4.577 4.146 4.037 4.009

1
The table above shows corresponding values of x and y for y =3 2 +4

The values of y are given to four significant figures, as appropriate.
Using the trapezium rule with all the values of y in the table,

(b) find an approximate value for

8.5
1

32 44 |dx

-4

giving your answer to two significant figures.

3
(c) Using the answer to part (b), find an approximate value for
8.5 L
(1) 32 |dx
o -4
8.5 7lx 4 1x
(i1) 32 44 |dx+ 32 +4|dx
o —4 -85
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(1) Find the value of

>16x(0.25)
r=1
(i1) A sequence u, u,, u,,... is defined by
u =3
y =3 neN
u, —2

(a) Show that this sequence is periodic.

(b) State the order of this sequence.

(c¢) Hence find
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r

6. (a) Given that
2log, (x + 3) + log, x = log, (4x + 2) n %
show that

A6 +x—4=0

(b) Given also that —1 is a root of the equation
X+6x+x-4=0

(i) use algebra to find the other two roots of the equation.

(i1)) Hence solve

2log, (x +3) + log, x = log, (4x +2) + %

C))
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( )
7. Wheat is grown on a farm.
* Inyear 1, the farm produced 300 tonnes of wheat.
* Inyear 12, the farm is predicted to produce 4 000 tonnes of wheat.
Model A4 assumes that the amount of wheat produced on the farm will increase by the
same amount each year.
(a) Using model 4, find the amount of wheat produced on the farm in year 4.
Give your answer to the nearest 10 tonnes.
3)
Model B assumes that the amount of wheat produced on the farm will increase by the
same percentage each year.
(b) Using model B, find the amount of wheat produced on the farm in year 2.
Give your answer to the nearest 10 tonnes.
3)
(c) Calculate, according to the two models, the difference between the total amounts of
wheat predicted to be produced on the farm from year 1 to year 12 inclusive.
Give your answer to the nearest 10 tonnes.
3)
. J
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Question 7 continued

(Total for Question 7 is 9 marks)
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Question 8 continued

(Total for Question 8 is 6 marks)
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9. In this question you must show detailed reasoning.
Solutions relying entirely on calculator technology are not acceptable.
(1) Solve, for 0 < x < 360°, the equation
sinx tanx = 5

giving your answers to one decimal place.

(6)

(i1)
VA

0
Figure 1

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

y = Asin 20—3?” +2

where A4 is a constant and 6 is measured in radians.
The points P, O and R lie on the curve and are shown in Figure 1.
Given that the y coordinate of P is 7

(a) state the value of 4,
(1)

(b) find the exact coordinates of O,
3)

(c) find the value of @ at R, giving your answer to 3 significant figures.

C))
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Question 9 continued

(Total for Question 9 is 14 marks)
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10. In this question you must show detailed reasoning.

Solutions relying entirely on calculator technology are not acceptable.

»

V4

Figure 2

Figure 2 shows a sketch of the curve with equation

2, 1458

yzéx 74 x>0

The point P is the only stationary point on the curve.

(a) Use calculus to show that the x coordinate of P is 9

C)
The line / passes through the point P and is parallel to the x-axis.
The region R, shown shaded in Figure 2, is bounded by the curve, the line / and the
line with equation x = 4
(b) Use algebraic integration to find the exact area of R.
)

J

30

R0 0T O man
p 7 4 3 1 1 A 0 3 0 3 2

R
Gl
S

9% %%

SRR
s
SRRBE
KRS
KRS
SRR
DoSetatetets

<

bavatotes
KIS
X
SR
1059, 105

RS
SRKK
SHELRIK



<
%

SRS

X
5%
s

%o
SRR
9
&5

CRERKRAL

K
5L

R RIIIILLLK,
CXELRS
SRRRHALS

PRRLRLLRRS

oSotesotesetetetetet

S
S
9%

G0
o
VS
%
s

RIS
AP
\E  Rotetesesetetes

2
s,
S8

Soderee
K

<

>
RKLLS:

2
%
osees
Doegoses
botorote%s

(LS
K5
9508

S
SRKR

'
258

X
(RS
0‘0‘0'0‘0
odedslodel
255

%
BRI

' K&
UGS
LRLRIRRKRIRLRKRRS

0%
RERRK
25
IS
55505

%%
X

<
R

XL

%

<
e S 4 KN
%% e %
% KKK
otk otototetetsts

5
oS
0500 0.0
KHRKK
G
pteteteds!

2K

(XK
ot

CKKS

X
%!
S
0.0‘0 X
0%
KL

S
%

bt
5

0%
XS
o
35S
RS

%

<

%X
)
0

QORI
RIS S

G G
RS S
S

SO

bS5 B L0 VIR

SR I

SootoeieriteoetuaSeitosserel
RRAHARERRKHRRRARIKKRKK oSS

oo
posssegetototelets
Detetoteletetetes
500t ttebetetete!

KL

oo’
pogole!

0%

~ ™~
Question 10 continued
\_ y
31
mmm )T A R 0 0 Turn over »
P 7 4 3 1 1 A 0 3 1 3 2



~ ™
Question 10 continued
(Total for Question 10 is 9 marks)
TOTAL FOR PAPER IS 75 MARKS
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