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1 Solve the equation sin 2x = 2 cos 2x, for 0◦ ≤ x ≤ 180◦. [4]

2 Find the coefficient ofx6 in the expansion of(2x3 − 1

x2
)7

. [4]
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In the diagram,ABC is an equilateral triangle of side 2 cm. The mid-point ofBC is Q. An arc of
a circle with centreA touchesBC at Q, and meetsAB at P andAC at R. Find the total area of the
shaded regions, giving your answer in terms ofπ and

√
3. [5]

4 A watermelon is assumed to be spherical in shape while it is growing. Its mass,M kg, and radius,
r cm, are related by the formulaM = kr3, wherek is a constant. It is also assumed that the radius is
increasing at a constant rate of 0.1 centimetres per day. On aparticular day the radius is 10 cm and
the mass is 3.2 kg. Find the value ofk and the rate at which the mass is increasing on this day. [5]
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The diagram shows the curvey = 7
√

x and the liney = 6x + k, wherek is a constant. The curve and
the line intersect at the pointsA andB.

(i) For the case wherek = 2, find thex-coordinates ofA andB. [4]

(ii) Find the value ofk for whichy = 6x + k is a tangent to the curvey = 7
√

x. [2]
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6 Two vectorsu andv are such thatu = ( p2

−2
6
) andv = ( 2

p − 1
2p + 1

), wherep is a constant.

(i) Find the values ofp for which u is perpendicular tov. [3]

(ii) For the case wherep = 1, find the angle between the directions ofu andv. [4]

7 (a) The first two terms of an arithmetic progression are 1 and cos2x respectively. Show that the sum
of the first ten terms can be expressed in the forma − b sin2x, wherea andb are constants to be
found. [3]

(b) The first two terms of a geometric progression are 1 and1
3 tan2

θ respectively, where 0< θ < 1
2π.

(i) Find the set of values ofθ for which the progression is convergent. [2]

(ii) Find the exact value of the sum to infinity whenθ = 1
6π. [2]

8 The function f :x  → x2 − 4x + k is defined for the domainx ≥ p, wherek andp are constants.

(i) Express f(x) in the form(x + a)2 + b + k, wherea andb are constants. [2]

(ii) State the range of f in terms ofk. [1]

(iii) State the smallest value ofp for which f is one-one. [1]

(iv) For the value ofp found in part(iii), find an expression for f−1(x) and state the domain of f−1,
giving your answers in terms ofk. [4]

9 The coordinates ofA are(−3, 2) and the coordinates ofC are(5, 6). The mid-point ofAC is M and
the perpendicular bisector ofAC cuts thex-axis atB.

(i) Find the equation ofMB and the coordinates ofB. [5]

(ii) Show thatAB is perpendicular toBC. [2]

(iii) Given thatABCD is a square, find the coordinates ofD and the length ofAD. [2]

10 It is given that a curve has equationy = f(x), where f(x) = x3 − 2x2 + x.

(i) Find the set of values ofx for which the gradient of the curve is less than 5. [4]

(ii) Find the values of f(x) at the two stationary points on the curve and determine the nature of each
stationary point. [5]

[Question 11 is printed on the next page.]
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The diagram shows the liney = 1 and part of the curvey = 2√(x + 1) .

(i) Show that the equationy = 2√(x + 1) can be written in the formx = 4

y2
− 1. [1]

(ii) Findä ( 4

y2
− 1)dy. Hence find the area of the shaded region. [5]

(iii) The shaded region is rotated through 360◦ about they-axis. Find the exact value of the volume
of revolution obtained. [5]
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