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A curve C has equation y = 2X*(X — 5)

(a) Find, using calculus, the X coordinates of the stationary points of C.

(b) Hence find the values of X for which Yy is increasing.

(C))
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2. The adult population of a town at the start of 2019 is 25000
A model predicts that the adult population will increase by 2% each year, so that the
number of adults in the population at the start of each year following 2019 will form a
geometric sequence.
(a) Find, according to the model, the adult population of the town at the start of 2032
3)
It is also modelled that every member of the adult population gives £5 to local charity at
the start of each year.
(b) Find, according to these models, the total amount of money that would be given to
local charity by the adult population of the town from 2019 to 2032 inclusive. Give
your answer to the nearest £1 000
3)
x )&
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3. (a) Find the first 4 terms, in ascending powers of X, in the binomial expansion of
X 12
I+-
4
giving each coefficient in its simplest form.
3
(b) Find the term independent of X in the expansion of
X* +8 x\?
- 1+ —
X3 4
3
.
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4. f(x) = (x — 3)(3x? + x + @) — 35 where a is a constant
(a) State the remainder when f(X) is divided by (x — 3).
1
Given (3x — 2) is a factor of f(X),
(b) show that a =-17
(2)
(c) Using algebra and showing each step of your working, fully factorise f(X).
)
. J
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5. (a) Given 0 < a < 1, sketch the curve with equation
y=a
showing the coordinates of the point at which the curve crosses the y-axis.
(2)
X 2 2.5 3 3.5 4
y 4.25 6.427 9.125 12.34 16.06
. Ly

The table above shows corresponding values of X and y for y = x> + 5

The values of y are given to 4 significant figures as appropriate.

Using the trapezium rule with all the values of y in the given table,

(b) obtain an estimate for X2 + 1 dx

2

3

Using your answer to part (b) and making your method clear, estimate

4 X
() X(X —3) + % dx
’ (2)
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6.
YA
|
>
(@) X
Figure 1
Figure 1 shows a sketch of a circle C with centre N(4, —1).
: . : | :
The line | with equation y = 5 X is a tangent to C at the point P.
Find
(a) the equation of line PN in the form y = mx + ¢, where m and C are constants,
2)
(b) the equation of C.
6))
- J
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Given log,b =k, find, in simplest form in terms of k,

2
(ii) log a’b
log b’

50
(iii) ) (k +log,b")
n=1
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8. Solutions relying on calculator technology are not acceptable in this question.
@
yA
R
0 2 i
Figure 2
Figure 2 shows a sketch of part of a curve with equation
_8kes
y 2x?

The region R, shown shaded in Figure 2, is bounded by the curve, the line with

equation X =2, the X-axis and the line with equation x =4

Find the exact area of R.
)

(i) Find the value of the constant Kk such that
"1
—x?+k |dx =55
5\2
“)
- J
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9. Solutions based entirely on graphical or numerical methods are not acceptable in
this question.
(1) Solve, for 0 < 8 < 180°, the equation
3sin(260 — 10°) =1
giving your answers to one decimal place.
“)
(i1) The first three terms of an arithmetic sequence are
. 1 .
sina, —— and 2sina
tana
where « 1is a constant.
(a) Show that 2cosa = 3sin’a
3
Given that © < a < 27,
(b) find, showing all working, the value of o to 3 decimal places.
)
\
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10. The curve C has equation o
y=ax*—-3x+3x+bhb
where a and b are constants.
Given that
¢ the point (2, 5) lieson C
* the gradient of the curve at (2, 5) is 7
(a) find the value of a and the value of b.
“)
(b) Prove that C has no turning points.
3)
. J
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Question 10 continued
Q10
(Total 7 marks)
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