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QUESTION ONE

(a) Write x* + 8x — 5 in the form (x + p)> — g.

(b) Find the discriminant of the quadratic equation 3x? + 2 = 5x.

. . 1 (t=5) 1
(c) Write as a single fraction —+ Ty
¢
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(d) A cubic polynomial is given by f(x) = 3x> + ax? + bx + ¢, where a, b, and c are constants.

1
The graph of the polynomial has three roots, and cuts the x axis at -2, 3 and 4.

Using your knowledge of roots, find the value of the constants.
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(e)

Show that

3 1 1 -1

x24+x2 || x2—-x2 1

can be simplified to ———.
x(x—1)
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QUESTION TWO

(a)

(b)

(c)

Solve 3x—14 = 2
X

V9x2 +30x+25

5x+3x2

Simplify

2 — —
Find the value of k£ for which the equation X o2 = k-1 has roots numerically equal but

opposite signs (for example, 2 and —2). 4x-1  k+1
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(d)

6
The logo for an IT company, Doctor of Data, is shown in
the diagram to the right.
The green background of the logo is the shape of a \ \
rectangle with length x. The letters D, O, D are formed

using semi-circles for both Ds and a circle for the O.
Each has the same radius.

) “-———— - Xommmmm - >
Area of a circle = tr2.

(i)  Find an expression in terms of x for the area of the circle in the middle of the logo (i.e. the
letter ‘O’).

(ii)  If the green background has an area of 10 cm?, find the length of the rectangle.
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QUESTION THREE

(a) Solvex =log,625.

X

1

(b) Solve 9>+ =
27

(c) Iflog,x =2 andlog,,y =2, write y in terms of x.

Question Three continues
on the next page.
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(d) Consider the equation 3x? — 4kx + k*> = 0, where & is a constant.

Using the quadratic formula, find the fully simplified solutions to the quadratic equation in
terms of k.
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(e)

9

The level of sound (intensity) is measured on a logarithmic scale using a unit called a decibel.
The formula for the decibel level, d, is given by

d =10log,,
0

where P is the intensity of the sound and P is the weakest sound that the human ear can hear.

A cooling fan has a decibel level of 38 decibels. A heat pump has a decibel level of 30 decibels.

Show that the cooling fan sound intensity is more than six times that of the heat pump sound
intensity.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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