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In this questien yvou must show all stages of your working,
Selutions relviog entirely on calculator technology are not acceptable.

Vo

Figure 1

. . . B . . I m |
Figure 1 shows a sketeh of the graph with equation v= 3 — 2x
E 4 .
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Solve
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(a) Sketch the curve with equation

y=4

stating any points of intersection with the coordinate axes.

(b) Solve

siving vour answer to 2 decimal places.
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. 3. Asequence of terms a,, a,, @,. ... is defined by

mse U
a,=8—a

(a) (i) Show that this sequence is periodic.

(ii) State the order of this periodic sequence.
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(b) Find the value of

(2)
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(Given that
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Ay = (i 2(oerh) — 2o
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. 5. The table below shows corresponding values of x and y for v = log, 2x

The values of y are given to 2 decimal places as appropriate.

by
I
A

y o 163 2 2.26 2.46 2.63

a} Using the trapeziwm rule with all the values of v in the table, find an estimate for
) g P . ;

9
5 log, 2x dx

Using your answer to part {a) and making your method clear, estimate

3)
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(b) (1) | log.(2x} dx
w
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ity § log, 18xdx
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- Question 5 continued
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% Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x) where
ﬂ*r\,-fw',cn(“-x) —3x+9 x>0
: WA
and x is measured in radians, '
The point P, shown in Figure 2, is a local maximum point on the cur
Usimmg calculus and the sketch in Figure
|
(a) find the x coc " P, giving your answer to 3 significant figures.
4)
The curve crov (s at x = «, as shown in Figure 2
Given that, to 3 decimal places =4.274 and f(5)=-1.212
(b) explain why a must lie i the interval [4, 5] '
1)
(¢) Taking x, = 5 as a first appreximation to a, apply the Newton-Raphson method once
to f(x) t econd approximation to a.
Show your metl d give your answer to nificant figures ‘
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- Question 6 continued
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' 7. (a) Find the first four terms, in ascending powers of x, of the binomial expansion of

—
J4 =95

‘fﬂﬁflnL cac i’l termt 1 in SU"‘W ‘lt st form.
)

A student uses this expansion with x = to find an approximation for /3

D |

Using the answer to part {a} and without doing any calculations,

(b) state whether this approximation will be an overestimate or an underestimate of J3
giving a brief reason for vour answer.
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|8, In this question you must show zll stages of your working.
Solutions relving on caleniator technology are not acceptable.
Va | / |
By
>
X
Figure 3
Figure 3 shows a sketch of part of a curve with equation
The region R, shown shade

Find the exact area of &, writi
constants to be found.
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- Question § continued
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Figure 4 Figure § 7 5
Figure 4 shows a ,
The height ab@veih@-" j /m, of senger on the Ferris wheel, 1 seconds after
the wheel starts 15 rnfwi ;]F(l ;»flixu equ aiiv
o= dsim(bt -+ a)°
f where 4, b and « ar |
E Figure 5 shows a 1 1, for one revolution of the wheel. .
1 (iven that |
o the maximum height of the pas round is S0m
» the passenger is | m above the ’ suﬂﬁstﬂrmiﬂg
«  the wheel takes } seconds to complete one revolution
(a) find a complete equation for the model, giving the exact value of 4, the exact value
: of b and the value wfflw=;\;a ificant figures.
“) |
(b) Explam why an equation of the form _— TN Q\ 28 dn B
H = \f' sin{ bt -+ o }Oi gl O\QCSF R ‘
where d i8 a positive constant, wo appropriate model.
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. Question 9 continued
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. 10. The function fis delined by

]
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(a) Find f (

bo | W

{2)
{b) Show that

‘ B @
flx)y=4+ - = :
2x+3 !
where 4 and B are constants 1o be found.
(2) ,
The function g is defined by f;

plyy=106—x 0<x<

{c) State the range of g

=}
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(d) Find the range of {g
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~ 11. Prove. using algebra, that

is even for all » e M.
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* 12. The function { is delined by

4’k

where & is & positive coustant,

4) Sl ow that
f'{x)=(12x" — Bx + 3k} g(x)
where g(x) s a function to be found.

Given that the curve with equation y = {(x) nas at least one stationary poimt,

{b) find the range of possibie values of k.
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| Question 12 continued
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. 13, Relative to a fixed origin O

« the point 4

ST i g
fas position vector 44 -

» the point 5 has position voctor 4§ + 6k

o the point  has posinen

where p is 4 constant,
i

Given that 4, 5 and ©

{a) fird the value of ».

The line segmeni OF 15
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(b) Find |OD|, writing
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14, (a) Express e 471 yprlaL fractions. |
D{x + 1 |
i Lt :
(3 '
When chemical A4

A scientist mixed ¢

produced over a

The total volume fter the chemicals xed, is

modelied by the ¢

W
S
W

o, 2 total voluime of 3

RS ST
(b} solve
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The scientist noices thal

(¢) (1) the time
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15, m this grestion you must show all stages of vour working,

wns relving on calenlator technology are net acceptable,

Ciiven that the first thy metric series are

terms of 4 ge

<

{a) show that

Gaiven that 8 1s ¢n obtuse a red in radians,

(b) solve the equation n part (a) to find the exact value of €

{2)

{c) show that the sum to infinity of tha serics can be expressed in the form

5=

<
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o Craestion 18 continued
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- (raestion 16 continmed
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Question 16 continued
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- Juestion 1§ continned
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