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The equation of a curve is

y= x*—3x2+9.
Find the coordinates of the stationary points of the curve and determine their nature. [5]
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9cm

0.8rad
A 12cm B

The diagram shows a triangle ABC with 4B = 12cm, AC = 9cm and angle CAB = 0.8 radians. An
arc with centre 4 and radius 9 cm is drawn inside the triangle as shown. The shaded region is bounded
by this arc, the line segment BC and part of the line segment AB.

(a) Find the perimeter of the shaded region. Give your answer correct to 3 significant figures. [4]
(b) Find the area of the shaded region. Give your answer correct to 3 significant figures. [3]
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The graph of y = ax® + bx+ ¢ has its vertex at (3, —5) and intersects the y-axis at (0, 31).

(a) Find the values of the constants a, b and c. [4]

-2
(b) The graph is translated by the vector ( 7 )
Find the equation of the translated graph. (2]
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The function f'is defined by
£ = 245
for x < 3.
(a) Find an expression for f = (x).
(b) Given that
fr) = S

find the possible values of the integers p, ¢, » and s.
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5 (a) Prove the identity
1—sin® 1+sin® cos’6’

(b) Hence, solve the equation

3 3 .
1—sin9+ 1+sin6® 12

for 0° < 6 < 360°. [4]
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The equation of a circle is
x2 + y2 = %5.

(b) Theline x+y = % intersects the circle at the points 4 and B.

Find the exact distance AB.
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The equation of a curve, C, is such that
dy  (x-3)°
dx Jx

The curve passes through the point (4, 7).
(a) Find y in terms of x. [5]

dy  (x—3)?

(b) The equation of a different curve, D, is also such that & This curve instead passes
through the point (4, k). *
Describe, in terms of £, the transformation that maps curve C onto curve D. [2]
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8 (a) Find the complete expansion of (3 — 2x)4. [3]

(b) Use your answer to 8(a) to find (3 - 2«/5)4. Give your answer in the form p+¢+2, where p and
q are integers to be determined. [3]
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Solve the equation

11 _l

X5+ (8x)7 = 24. [4]
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10 The 7th term of an arithmetic progression is 77. The sum of the first » terms of the progression is
denoted by S, . It is given that §,, = 880.

(a) Find the 20th term of the progression. [4]
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(b) Find the smallest number of terms, N, such that S, < 50. [4]
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The diagram shows the curve with equation y =—x° +9x? — 15x— 3 and a straight line. The straight
line passes through the two stationary points of the curve.

(a) Show that the equation of the straight line is
y=28x—18. [5]
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(b) Verify that the curve also meets the straight line when x = 3. [1]

(¢) The shaded region is bounded by the curve and the straight line.

Find the area of the shaded region. [5]
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If you use the following page to complete the answer to any question, the question number must be
clearly shown.
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