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1  The coefficient of x> in the expansion of (3 + 2ax) is six times the coeficient of x? in the expansion
of (2 + ax)S.

Find the value of the constant a. (4]
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2 Find the exact solution of the equation

én + tan_1(4x) = —cos™! (%\/3) [2]
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3  The equation of a curve is such that ay = %x + e The curve passes through the point P (2, 8).
(a) Find the equation of the normal to the curve at P. [2]
(b) Find the equation of the curve. [4]
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The diagram shows the shape of a coin. The three arcs AB, BC and CA are parts of circles with
centres C, A and B respectively. ABC is an equilateral triangle with sides of length 2 cm.

(a) Find the perimeter of the coin. [2]
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5  The first, second and third terms of a geometric progression are sin 8, cos 6 and 2 — sin 0 respectively,
where 0 radians is an acute angle.

(a) Find the value of 6. [3]
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(b) Using this value of 0, find the sum of the first 10 terms of the progression. Give the answer in
b
the form —1, where b and ¢ are integers to be found. [3]
C f—
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6  The equation of a curve is y = x> — 8x + 5.

(a) Find the coordinates of the minimum point of the curve. [2]

The curve is stretched by a factor of 2 parallel to the y-axis and then translated by ( 411 )

(b) Find the coordinates of the minimum point of the transformed curve. [2]

© UCLES 2023 9709/12/0/N/23



9

(c) Find the equation of the transformed curve. Give the answer in the form y = ax? + bx + ¢, where
a, b and c are integers to be found. (4]
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(a) Verify the identity (2x — 1)(4x? + 2x— 1) = 8x° —4x + 1. [1]

tan®6 + 1 B 1
tan20—-1 1-2cos?0

(b) Prove the identity
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(¢) Using the results of (a) and (b), solve the equation

tanZ0 + 1
tanZ0 — 1
for 0° < 6 < 180°. [5]

=4cos 0,
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8 Functions f and g are defined by

f(x) = (x +a)* —aforx < —a,

g(x)=2x—-1forx eR,

where a is a positive constant.

(a) Find an expression for f -1 (x). [3]
(b) (i) State the domain of the function f -1 [1]
(ii) State the range of the function f -1 [1]
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(¢) Given thata = %, solve the equation gf(x) = 0. [3]
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1 1 1
The diagram shows curves with equations y = 2x2 + 13x 2 and y = 3x 2 + 12. The curves intersect at
points A and B.

(a) Find the coordinates of A and B. [4]
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(b) Hence find the area of the shaded region. [5]
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10 The equation of a curve is y = f(x), where f(x) = (4x — 3)% - %x.

(a) Find the x-coordinates of the stationary points of the curve and determine their nature. [6]
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11 The coordinates of points A, B and C are (6, 4), (p, 7) and (14, 18) respectively, where p is a constant.
The line AB is perpendicular to the line BC.

(a) Given that p < 10, find the value of p. [4]
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A circle passes through the points A, B and C.

(b) Find the equation of the circle. [3]

(¢) Find the equation of the tangent to the circle at C, giving the answer in the form dx + ey +f =0,
where d, e and f are integers. [3]
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