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DEAR EDITOR,

I read with interest Tony Gardiner's comparison of a ULEAC Higher
Tier GCSE paper with a UCLES O Level paper (Math. Gaz. July 1998). 1
agree with most of the criticisms he made of the GCSE questions, yet there
is one relevant factor to which he did not draw attention, and of which he
may be unaware. Although the GCSE paper 5 he looked at is for the Higher
Tier, aimed at candidates who should achieve grades A* to C, there is
significant overlap in content with the Intermediate Tier paper 3, aimed at a
highest grade of B. Several of the same questions appear on both papers,
and these are usually the earlier questions on paper 5. Thus the first ten
questions he sampled would not be representative, in all respects, of the
paper as a whole.

In fact 1 don't think this invalidates his criticisms. After all, the
questions do form a significant proportion of the paper. Why the Board
chooses to lay out its papers this way, I am not sure. Presumably it helps
them draw comparable grade boundaries for the different papers. Yet the

" consequence is that a significant proportion of the marks are assigned to
work below the appropriate level for many of the candidates. The difference
between an A and A* will depend on the answers to a very small part of the
paper, such a candidate having to score very highly on all the mundane work
which comes first, with little margin for error.

Yours sincerely,
RICHARD BRIDGES
King Edward's School, Birmingham B15 2UA

DEAR EDITOR,

Solution 3 of Problem 1997.4 given by Noriko Omiya and Florian
Herzig on page 476 of the November 1997 of this Gazerte falls a single step
short of being a most elegant solution. Their approach could also have led
to beautiful identities involving (that hold for) the angles A, B, C of an
arbitrary triangle. For such A, B, C,

cosA + cosB + cosC = cosA + cosB — cos(A + B)

- B
2003A+BcosA —[ZCoszA;B - 1]

2 2
=1+ 2cosA+B[cosA_B —cosA+B]
- 2 2 2
A+ B A B
=1+ 2 cos hd [2 sinE sin 5]
C A B
= 1 + 4 sin — sin — sin =
sm2 sm2 sm2

because (A + B + C)/2 = 90°.

https://doi.org/10.1017/50025557200208280 Published online by Cambridge University Press


https://doi.org/10.1017/S0025557200208280

136 THE MATHEMATICAL GAZETTE
Thus we have the elegant identity
cosA + cosB + cosC = 1 + 4sin% singsing. (1)
In a similar way, one can obtain

A B C
sinA + sinB + sinC = 4 cos—2- cosE cos 5 (2)

From (1), one sees that the expression cosA + cosB + cos C is greater
than 1 and that it attains its maximum when A = B = C. This follows
from the fact that if x > y, then

2sinxsiny = cos(x — y) — cos(x + y)

L2 X +
<1l -cos(x+y = 2s1n2—y

Thus

1 < cosA + cosB + cosC € 1 + 4sin’30° = 3/2. (3)
Also, it is clear from (2) and from the fact that if x > y, then

2 cosx cosy = cos(x — y) + cos(x + y)

+
<1+cos(x +y) = 2coszx—2X

that the expression sin A + sin B + sin C is greater than 0 and that it attains
its maximum whenA = B = C.

Thus

0 < sinA + sinB + sinC < 4 cos’30° = 3\/3/2. 4 .
That the bounds in (3) and (4) are the best possible is quite trivial.
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Yours sincerely,
MOWAFFAQ HAIJA
P. O. Box 48, Rustaq 329, Sultanate of Oman
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