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(a) 0, (b) 1, (¢) 2, (d) 3. (e)

yz= I > y=r, 20
[Note that |z| is equal to z if > 0, and equal to —z otherwise.] 'y 1 40
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B. One hundred circles all share the same centre, and thev_are named Cy, Cy, C3, and
so on up to Cgg. For each whole number n between 1 and 99 inclusive, a tangent to

circle ), crosses circle €41 at two points that are separated by a distance of 2. Given
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C. The equation z? — 4kz +y> — 4y + 8 = k® — k is the equation of a circle

—_—

(a) for all real values of k.

\Man(l only if either —4 < k < —1 or k > 1. \\l C}‘.YCAQJ _
T WM)R//W o
(¢) if and only if k& > 1. 32 ¢ 6\'
(

)
d) if and only if &£ < —1.
(e)

if and only if either —1 <k <0 or £ > 1.
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D. A sequence has ag = 3, and then for n > 1 the sequence satisfies a,, = 8 ((ln—l)4~ The /
value of ag 18 — —_—
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E. If the expression (I +1+ —) 1s fully expanded term-by-term and like terms are
T —_—

collected together, there is one term which is independent of . The value of this term
B

(a) 10, (b) 14, (ey/K d) 51, (e) 8l
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F. Given that

sin(560) = 5sin @ — 20(sin 0) + 16(sin §)°
for all real 6, it follows that the value of sin(72°) is

(a) 5+8‘ﬁ. b) 0, () idns
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(d) = ‘/5.




G. For all real n, it is the case that n* +1 = (712 +2n+ 1)(712 —2n+ 1). From this
we may deduce that n* + 4 is

a) never a prime number for any positive whole number n.
a prime number for exactly one positive whole number n.
(c

(
(b
(d

) a prime number for exactly two positive whole numbers n.
) a prime number for exactly three positive whole numbers n.

(e) a prime number for exactly four positive whole numbers n.

H. How many real solutions x are there to the following equation?
logy (223 + 72% + 22 + 3) = 3logy(z + 1) + 1

(a) O, (b) 1. (¢) 2, (d) 3. (e) 4.



