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Question Answer Mark
2 i) Let x = tan «. Then y=ﬂ=tan 2o
1-tan? o
so z = tan 4o, and so tan @ = tan 8a. E1
giving 8o = o + nm, Drn_=$'.lm', (form=-3to 3). M1
. . 1 2 3 B1
Solutions are: (0,0,0), (tcm (; r,r)  tan (; cr)  tan (— - u))
and cyclic permutations of the latter Al
and (tﬂﬂ (— & cr) ,tan [:— % u) ,tan E{zj]) and its cyclic A1
permutations
[5]
(ii) LHEnE tana M1
tan 3 @ = =HEE——
“tanio
_ 3tana—tan®a Al
1-3 tan®
Let x = tan «; then y = tan 3w, z = tan 9a. M1
sotan 27u =tan a
giving 260 = nx Ad
which has 25 solutions with distinct values of tan « because n = Al
13 does not give a possible value of tan o.
Checking that for each finite value of x, the denominators of y and E1
z are defined (i.e. checking 1-3x"*2 is non-zero).
[6]
(iii) | (a) | Letx=cosu M1
the restriction on |x| means this is a complete parametrisation of E1
solutions
Then, using cos 2u=2cos o —1,cos 8u =cos a M1
50 B = a+ 2mn, or Bo = —a + 200 M1
50 Ta = 2ma or 9o = 2nn Al
withd (m=0t03)+5(n=0104) M1
— 1 (for o = 0 twice) = 8 distinct solutions Al
[7]
(b) | ¥ quadratic, so z guartic in x, so x satisfies an octic equation B1
which has at most 8 roots, so there are no larger solutions. E1
[2]
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