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3 Prove that, when n is an odd integer, 3n* — 12 is always odd, and when 7 is an even integer,
3n? — 12 is always even.
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4  Find a counter example to disprove the following statement:

If x > y, then %>%
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5  Prove that 7 + 2n? + 12n always has a factor of 8§ when 7 is even.
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6  Prove that x(x + 2y + 4) = 4x — ) for any integers x and y.
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7  Prove that the difference between the cube and square of any integer is always even.
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8  Prove that the product of any two distinct prime numbers has exactly four factors.
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4 Prove that all cube numbers are either a multiple of 9 or 1 more or 1 less than a multiple of 9.
(4 marks)
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10 g(x)=2x*+9x? - 6x-5.
a Factorise g(x).
b Solve g(x)=0.
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(6 marks)
(2 marks)

23 Prove that the distance between opposite edges of a regular hexagon of side length V3 is a
rational value.
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1 The diagram shows two squares and a circle.
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a Given that 7 is defined as the circumference of a circle of diameter 1 unit,
prove that 2V2 < w < 4.
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2 Prove that if f(x) = ax® + bx? + cx + d and f(p) =0, then (x — p) is a factor of f(x).
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The point P has a positive x-coordinate and lies on the line with equation y = x.

The point Q has coordinates (0, 4). Given that the distance PQ is 6, find the exact
coordinates of P. (8 marks)
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The points 4(2, 9) and B(0, 5) lie on the line /, as shown in the
diagram.

The line /, is perpendicular to /,, passes through 4 and crosses the x-axis
at the point C.

Find the area of AABC. (8 marks)
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