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1  Solve the inequality)® - x— 2 > 0. [3]

2 Acurve has equatiop = f(x). Itis given that f(x) = x_g + 1 and that §4) = 5. Find f(x). [4]

3 The pointA has coordinate&3, 1) and the poinB has coordinateé-21, 11). The pointC is the
mid-point of AB.

(i) Find the equation of the line throudkthat is perpendicular tg = 2x - 7. [2]

(ii) Find the distanc@&C. [3]

The diagram shows a pyram@ABC in which the edge€OC is vertical. The horizontal baseAB is
a triangle, right-angled &, andD is the mid-point ofAB. The edge©A, OB andOC have lengths

of 8 units, 6 units and 10 units respectively. The unit vexior andk are parallel tcO_A, O_B> and
OC respectively.

(i) Express each of the vectd®D andCD in terms ofi, j andk. [2]
(i) Use a scalar product to find angDdC. [4]

5 (a) In a geometric progression, the sum to infinity is equal tdveignes the first term. Find the
common ratio. [2]

(b) In an arithmetic progression, the fifth term is 197 and the efithe first ten terms is 2040. Find
the common difference. [4]
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The diagram shows sect@AB with centreO and radius 11 cm. AnglAOB = « radians. Point€
andD lie on OA andOB respectively. ArcCD has centré and radius 5cm.

(i) The area of the shaded regidBDC is equal tok times the area of the unshaded regi®@@D.
Findk. [3]

(i) The perimeter of the shaded regidBDC is equal to twice the perimeter of the unshaded region
OCD. Find the exact value af. [4]

7 (a) Find the possible values of for which sint(x? — 1) = %n, giving your answers correct to
3 decimal places. [3]

(b) Solve the equation s{@6 + r) = £ for 0 < 6 < x, giving 6 in terms ofr in your answers.  [4]

8 (i) Find the coefficient ok® in the expansion ofx + 3x2)4. [1]
(i) Find the coefficient ok® in the expansion ofx + 3x2)5. [3]
(iii) Hence find the coefficient of in the expansion dfl + (X + 3x2)]5. [4]

2
9 A curve has equatioy =
q ¥ X+ 2

+ X, wherek is a positive constant. Find, in termslafthe values of
X for which the curve has stationary points and determine #itera of each stationary point. [8]

10 The function f is defined by f x — x® + 4x for X > ¢, wherec is a constant. It is given that f is a
one-one function.
(i) State the range of f in terms ofand find the smallest possible valuecof [3]

The function g is defined by gx+— ax + b for x > 0, wherea andb are positive constants. It is given
that, wherc = 0, gf(1) = 11 and fg1l) = 21.

(ii) Write down two equations ia andb and solve them to find the values@aandb. [6]

[Question 11 isprinted on the next page.]
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11
y
A
y=v@t+ 4 + 4)
] 0 » X
The diagram shows the curye= (x* + 4x + 4).
(i) Find the equation of the tangent to the curve at the g@ng). [4]

(i) Show that thex-coordinates of the points of intersection of the line x + 2 and the curve are
given by the equatiofx + 2)2 = x* + 4x + 4. Hence find thesg-coordinates. [4]

(iii) The region shaded in the diagram is rotated througlt addut thex-axis. Find the volume of
revolution. [4]
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