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Find the term independent of x in the expansion of x −
2x

2

Solve the equation 3 sin2 1 = 4 cos 1 − 1 for 0Å ≤ 1 ≤ 360Å.
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− 2. The shaded region is bounded by the curve, the
y2
y-axis and the lines y = 1 and y = 2. Showing all necessary working, find the volume, in terms of 0,
[5]
when this shaded region is rotated through 360Å about the y-axis.
The diagram shows part of the curve x =

4

A curve is such that

dy
−1
= 2 − 8 3x + 4 2 .
dx

(i) A point P moves along the curve in such a way that the x-coordinate is increasing at a constant
rate of 0.3 units per second. Find the rate of change of the y-coordinate as P crosses the y-axis.
[2]
The curve intersects the y-axis where y = 43 .
(ii) Find the equation of the curve.

[4]
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ym

A farmer divides a rectangular piece of land into 8 equal-sized rectangular sheep pens as shown in the
diagram. Each sheep pen measures x m by y m and is fully enclosed by metal fencing. The farmer
uses 480 m of fencing.
(i) Show that the total area of land used for the sheep pens, A m2, is given by

A = 384x − 9.6x2 .

[3]

(ii) Given that x and y can vary, find the dimensions of each sheep pen for which the value of A is a
maximum. (There is no need to verify that the value of A is a maximum.)
[3]
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(a) Find the values of the constant m for which the line y = mx is a tangent to the curve y = 2x2 − 4x + 8.
[3]
(b) The function f is defined for x ∈ > by f x = x2 + ax + b, where a and b are constants. The
solutions of the equation f x = 0 are x = 1 and x = 9. Find
(i) the values of a and b,

[2]

(ii) the coordinates of the vertex of the curve y = f x.

[2]
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In the diagram, AOB is a quarter circle with centre O and radius r. The point C lies on the arc AB
and the point D lies on OB. The line CD is parallel to AO and angle AOC = 1 radians.

8

9

(i) Express the perimeter of the shaded region in terms of r, 1 and 0.

[4]

(ii) For the case where r = 5 cm and 1 = 0.6, find the area of the shaded region.

[3]

4
and passes through the points A 1, −1 and B 4, 11. At each of
x
the points C and D on the curve, the tangent is parallel to AB. Find the equation of the perpendicular
[7]
bisector of CD.
A curve has equation y = 3x −

(a) The first term of a geometric progression in which all the terms are positive is 50. The third term
is 32. Find the sum to infinity of the progression.
[3]
(b) The first three terms of an arithmetic progression are 2 sin x, 3 cos x and sin x + 2 cos x
respectively, where x is an acute angle.
(i) Show that tan x = 43 .

[3]

(ii) Find the sum of the first twenty terms of the progression.

[3]

[Questions 10 and 11 are printed on the next page.]
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Relative to an origin O, the position vectors of points A, B and C are given by
` a
` a
` a
2
5
2
−−→
−−→
−−→
OA =
1 , OB = −1
and OC =
6
−2
−3
k
respectively, where k is a constant.
(i) Find the value of k in the case where angle AOB = 90Å.

[2]

(ii) Find the possible values of k for which the lengths of AB and OC are equal.

[4]

−−→
−−→
The point D is such that OD is in the same direction as OA and has magnitude 9 units. The point E
−−→
−−→
is such that OE is in the same direction as OC and has magnitude 14 units.
−−→

(iii) Find the magnitude of DE in the form n where n is an integer.

11

[4]

The function f is defined by f : x → 4 sin x − 1 for − 12 0 ≤ x ≤ 12 0.
(i) State the range of f.

[2]

(ii) Find the coordinates of the points at which the curve y = f x intersects the coordinate axes. [3]
(iii) Sketch the graph of y = f x.

[2]

(iv) Obtain an expression for f −1 x, stating both the domain and range of f −1 .

[4]
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