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X#0, Xx#3.

X2 —x—6
fx) = ——,
) x? —3x

(a) Express f(x) in its simplest form.

3)
(b) Hence, or otherwise, find the exact solutions of f(x) = x + 1.
®3)
Figure 1
y 4
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Figure 1 shows a sketch of the curve with equation y = f(x), 0 < x < 4. The curve passes
through the point (1, 0) on the x-axis and meets the y-axis at the point (0, -2).

Sketch, on separate axes, the graph of

@ y=lfx|,

)
(b) y =f(2x),

)
(©) y="Fx),

3)

in each case showing the coordinates of the points at which the graph meets the axes.
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The sequence ui, Uy, Us, ..., is defined by the recurrence relation
Un+1=(-1)"up +d, u; =2, whered isa constant.

(a) Show that us = 2.

(4)
(b) Deduce an expression for usg, in terms of d.
(1)
Given that uz = 3usy,
(c) find the value of d.
(@)
Figure 2
y 'y
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Figure 2 shows part of the curve with equation y = x* + 4 and the line | with equation y = 8.
The curve crosses the y-axis at the point A.
(a) Write down the coordinates of A.
1)

The shaded region R, which is bounded by the curve, the y-axis and the line I, is rotated
through 360° about the y-axis.

(b) Using calculus, calculate the volume of the solid generated, giving your answer in
terms of .

(6)
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Find, giving your answer to 3 significant figures where appropriate, the value of x for which

(@) 3"=5,
©)
(b) log, (2x + 1) —log, x = 2,
(4)
() Insinx=-Insecx, in the interval 0 < x < 90°.
©)
The function f is defined by
f:x— 3+2 xeR.
1
(a) Evaluate J f(x) dx, giving your answer in terms of e.
0
©)

The curve C, with equation y = f(x), passes through the y-axis at the point A. The tangent to C
at A meets the x-axis at the point (c, 0).

(b) Find the value of c.

(4)
The function g is defined by
g: X 5X+2, xe R, x>-4.
X+4
(c) Find an expression for g*(x).
©)
(d) Find gf(0).
)
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Figure 3

2cm 20 2cm

Figure 3 shows an isosceles triangle ABC with AB =AC =4 cmand « BAC = 26.

The mid-points of AB and AC are D and E respectively. Rectangle DEFG is drawn, with F
and G on BC. The perimeter of rectangle DEFG is P cm.

(a) Show that DE =4 sin 6.

)
(b) Show that P =8sin 8 + 4 cos 6.

)
(c) Express P inthe form R sin (6+ @), whereR>0and0< a < %

(4)
Given that P = 8.5,
(d) find, to 3 significant figures, the possible values of 6.

()

N16739A 5



Figure 4

=L -1+ %, x>0
2X 2

Figure 4 shows part of the curve with equation y = f(x). The curve crosses the x-axis at the
points A and B, and has a minimum at the point C.

(@) Show that the x-coordinate of C is 3.

()
(b) Find the y-coordinate of C in the form k In 2, where k is a constant.
)
(c) Verify that the x-coordinate of B lies between 4.905 and 4.915.
)
(d) Show that the equation zi -1+In g = 0 can be rearranged into the form x = 2e(1'Tlx).
X
)
The x-coordinate of B is to be found using the iterative formula
Xn+1 = 2e(1'ﬁ), with xq = 5.
(e) Calculate, to 4 decimal places, the values of x1, X, and xs.
()
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