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1. A curve with equation y = f (x) is such that f ′(x) = 4
3x−

2
3 −2x−

1
3 . It is given that f (1) = 8.

Find f (x). [4]
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2. In the expansion of
(
x2 + a

x

)5, the coefficient of x is twice the coefficient of x4.

(a) Find the value of the non-zero constant a. [4]

(b) Find the coefficient of x4 in the expansion of
(
1− x3)(x2 + a

x

)5. [1]
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3. A curve has equation y = 1
4(2x−3)2 and a point is moving along the curve.

Find the x-coordinate of the point on the curve at which x- and y-coordinates are increasing at the
same rate. [4]
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4. asdf
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The diagram shows two curves. One curve has equation y = cosx and the other curve has equation
y = f (x).

In order to transform the curve y = cosx to the curve y = f (x), the curve y = cosx is first reflected in
the x-axis.

Describe fully a sequence of two further transformations which are required. [4]
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5. The equation of a circle is x2 + y2 + ax+ by+ 16 = 0. The points A(−1,1) and B(−4,0) lie on the
circle.

(a) Find the values of a and b and hence find the coordinates of the centre of the circle. [4]
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(b) Find the equation of the tangent to the circle at the point A, giving your answer in the form
px+qy = k, where p, q and k are integers. [4]
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6. (a) Show that the equation cosθ (5tanθ +6cosθ) = 2 can be written in the form asin2
θ +bsinθ +

c = 0, where a, b and c are integers to be found. [3]

(b) Hence solve the equation cos2x(5tan2x+6cos2x) = 2 for 0◦ < x < 180◦. [3]
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7. asdf
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The diagram shows a symmetrical metal plate. The plate is made by removing two identical pieces
from a circular disc with centre C. The boundary of the plate consists of two arcs PQ and RS of the
original circle and two semicircles with PS and QR as diameters. The radius of the circle with centre
C is 6cm, and PS = QR = 6cm also.

(a) Show that the angle PCQ = 2
3π radians. [2]

(b) Find the exact perimeter of the plate. [3]
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(c) Show that the area of the plate is
(
15π +18

√
3
)
cm2. [5]
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8. The equation of a circle is (x−2)2+(y+1)2 = 20. The line with equation y = mx+c passes through
the point (0,13) and is tangent to the circle.

Find the two possible values of m and, for each value of m, find the coordinates of the point at which
the tangent touches the circle. [8]
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9. Functions f and g are defined by

f (x) = x+
4
x

for x > 0,

g(x) = ax+1 for x ∈ R

where a is a constant.

(a) Find an expression for g f (x). [1]

(b) Given that g f (1) = 26, find the value of a. [2]

(c) Given that the graph of y = f (x) has a minimum point when x = 2, explain whether or not f has
an inverse. [1]
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It is given instead that a = 3.

(d) Find and simplify an expression for g−1 f (x). [3]

(e) Explain why the composite f g cannot be formed. [1]
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10. (a) The first three terms of an arithmetic progression are 17, 2p+3, 31−3p.
Find the value of the eighth term of the progression. [4]
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(b) The first three terms of a geometric progression are 16, 5q− 8, 13− q, where q is a positive
constant.
Find the sum to infinity of the progression. [4]
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The diagram shows part of the curve with equation y = 4
(x−2)2 and parts of the lines of x = 3 and y = 1.

The curve passes through the points A(3,4) and B(4,1).

(a) Find the exact volume generated when the shaded region is rotated through 360◦ about the
x-axis. [5]
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(b) A triangle is formed from the tangent to the curve at B, the normal to the curve at B and the
x-axis.
Find the area of this triangle. [6]
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