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1 A circle has centre (2, 6) and radius 10.

(a) State the equation of the circle. [2]

(b) The circle passes through the point (8, k).

Find the two possible values of k. [3]

2 A geometric progression has first term 3 +4+/2 and second term 5— 2.

(a) Find the common ratio of the geometric progression. Give your answer in the form v2 +p, where
p is an integer to be found. [3]

(b) Find the sum to infinity of the geometric progression. [2]

3 (a) Express 4x* +10x+6 in the form a(x+b)2 +c, where a, b and ¢ are rational constants to be
determined. (2]

(b) The curve with equation y=4x>+10x+6 and the line y =k have exactly one point of
intersection.

Using your answer to part (a) or otherwise, state the value of the constant k. [1]

The diagram shows the design for a company’s new logo. The sector of the circle, centre O, has radius
rcm. The acute angle AOC = %n radians. The quadrilateral O4BC is a rhombus.

(a) Find an expression for the perimeter of the design. Give your answer in terms of 7t and r. [2]

(b) It is now given that the perimeter of the design is 200 cm.

Find the area of the design. Give your answer to 3 significant figures. [5]
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5  Solve the equation

27
X =28+ =0. [3]
X
6 (a) Show that the equation
: 1 _ 4
6sin 6+ tan®  sinO
can be written in the form
6cos’0—cos6—2 = 0. [3]
(b) Hence, solve the equation
: 1 _ 4
650+ 1no = sind
for 0° < 6 < 360°. [4]

hcm

A manufacturer wishes to design an open cylindrical tank, as shown in the diagram. The tank will have
a base but no top. The outside of the tank will have a fixed surface area of 6007 cm?. The radius »cm
and height /#cm of the tank can vary.

(a) Show that the volume, ¥cm?, of the tank is given by

V:mﬁ?—ﬂ.

(b) Find the exact value of » which corresponds to the maximum value of V. [3]

(¢) Hence, find the maximum value of V. [2]
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The diagram shows the curve with equation y =+ 6x+5. The shaded region is bounded by the curve,
the x-axis and the lines x = a and x = 2a, where a is a positive constant.

The shaded region is rotated through 360° about the x-axis to form a solid. The solid has volume, 7,
such that V' = 467.

(a) Show that 9a* +5a—46 > 0. [4]

(b) Find the range of possible values of a. (3]

9  In the expansion of (p +¢x)*, the coefficient of x is equal to the coefficient of x2. The constants p and ¢
are both positive.

(a) Find the ratio p : g. Give your answer in its simplest form. [3]

(b) Tt is given that the coefficient of x3 is 486.

Find the values of p and ¢. [4]

10 The function fis defined by

f@):3+;§§

for x > 2.
(a) Itis given that f(a) = 4.

Find the value of a. [2]
(b) Find an expression for f - (x) and state the domain of f - [4]
(¢) The function g is defined by

g =14
for x > %
Show that fg(x) = kx, where £ is a constant to be determined. (3]
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The diagram shows the curve with equation y = 4x* —x° and the tangent to the curve at the point P.
The point P has x-coordinate 3.

(a) Find the equation of the tangent to the curve at the point P. Give your answer in the form
y=mx+c. [5]

(b) The shaded region is bounded by the curve, the x-axis and the tangent to the curve at P.

Find the exact area of the shaded region. [6]

The graph of y = 4x* —x° is transformed by a stretch of scale factor % in the x-direction. The point Q is
the image of P under this transformation. The transformed shaded region is bounded by the transformed
curve, the x-axis and the tangent to the transformed curve at Q.

(¢) (i) Find the equation of the transformed curve in the form y = mx? +nx>, where m and n are
integers to be found. [1]

(¢) (ii) State the coordinates of Q and the area of the transformed shaded region. [2]



