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1. Find, to an appropriate degree of accuracy, the values of  and y for which
(a) 3% =11, (3]

(b) logy(2y — 1) = 4.

)
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2. A sequence is defined as follows:
Upr1 =3, +2, n>1, wu =k

(a) Find expressions in terms of k for us and us. 3]

4
Given that ZUT = 16,

r=1

(b) find the value of k. [4]
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. . ' (1+2)?
3. Figure shows part of the curve with equation y = 5 :
x

y A

\Ol 3 x

(a) Express (1 + x)® as a series in ascending powers of . 2]

5

(b) Show that the area of the shaded region enclosed by the curve, the ordinates x = 1 and [6
1
x = 3, and the z-axis is given by 5(31n(3) + 80).
Total: 8
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4. The function f is given by
f: o+ , r€R, x#3.
T —3
(a) Define f~!(z), stating its domain clearly. 5]
The function g is given by
gix—at—6z+1, z€R, x>k
(b) Given that g~'(x) exists, find the minimum value of k. [4]
Total: 9
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5. Figure shows part of the curve with equation y = f(x) where

f(x) =2¢" —In(xz), xz€R, x>0.

y A
y=1x)
A
>
(0] X
(a) Find f'(x). 2]
A is the stationary point on the curve.
(b) Show that the xz-coordinate of A lies in the interval (0.3,0.4). 3]
The point B lies on the curve and its x-coordinate is 1.
(c) Show that the equation of the tangent to the curve at B is [4]

y=(2e—1)z+1.
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6. Given that
3z —4 and r? — 6x
= 11 —=
P=%T =21
4
(a) show that p —2¢ = v , 6]
x—1
(b) find and simplify an expression for P in terms of x, 3]
q
(c) find the value or values of = for which P_o. 2]
q
Total: 11
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7. (a) Prove that for all values of [5]
cos?(z) — sin®(2z) = cos?(x)(4 cos?(x) — 3).
(b) Hence find the values of = in the interval 0 < z < 27, for which 6]
cos?(z) — sin?(2z) = 0,

giving your answers in terms of .

Total: 11
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8. (a) By sketching the graphs y = (x — 3)? and y = /x on the same diagram, show that the 4]
equation (x — 3)? = y/z has exactly two positive roots.
(b) Show that one root of the equation, a, lies in the interval 1 < a < 2, and find the value of 5]
N such that
N cae N+1
—<a< —.
10 10
(c) Using an iteration of the form 5]
1
Tpt1 = x;ll + k:
with a starting value of 1 = 4, find the other root of the equation, (3, correct to 3 significant
figures.
Total: 14
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