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3 374
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X X Xy X =10

xi. Shew that
a® cos 2(B - C)=10% cos 28+¢® cos 2C
+2bc cos (B~ C).
. sin4_sinB__sin C,
Using the equations —— = ——=-—"—,

this becomes
sin 34 cos 2(B - C)=sin 2B cos 258
+sin®Ccos2C+2 sin Bsin Ccos (B~ C).

or (I - cos 24) cos 2(8 - C)
==(1 - cos 25) cos 28+ (1 - cos 2C) cos 2C
+sin 22 sin 2C+ (1 - cos 28)(1 cos 2C), ;

writing cos 2(8+ C) for cos 24, and simpli-
fying, this becomes

cos 2(B =€) cos 2(B+C)=cos 28 ~sin*2C,
a well-known identity.

xii. If D, £, Fare the points of contact
of thé inscribed circle with the sides BZC,
C4, ABrespectively, shew that if the squares
of AD, BE, CF are in arithmetical progres-
sion, then the sides of the triangle are in
harmonical progression.

AD=s5-a &c=&c.
The relation
(s-a)®+(s—-c)2=2(s-8)*
when simplified becomes

2ac=ab+be
2ac
b= —.
or atc

.*. @, b, ¢ are in harmonical progression.

Solutions by Frank Bourrser, U.C.

( See October number.)
16. If  a*x® 4% +c*z2=o0, (1)

aax: +&2yu +:2zs=°’ (2)

1 1 1
——glme— i 2
and x y 2 ’ (3)
prove that  a*x3+54y® +¢42° =0,

and  adxd 48y 4028 =asa® 4 b4yt hedzt,

1
Multiply  a%a3 by T -ah
1
0" b’}'“ by;*é’,
&e., &e.
and we get
asxs - g8 +&Syn -4y 5% — 28 =0,

but asx? 4 H%y% 4338 =0,

Oe atxI g Otyt Lcdsi =0, (4)
Treating (4) by (3) as we did (2) by (3), we
get

asxt+50y8 4 c0p8 =g - beytfeesn,
18. If 4, B, C are the angles of a triangle

cos 4 + cos B + cos C is greater than I and
not greater than §.

cos 4 + cos B + cos C c

. . B
=  sin= sin—-
=1+4 sinsin-sing

Nowasin sin 2 ain 5 nosic
ow 4sin— sin — sin - is positive,

. cos A + cos B + cos C>1.

To prove

N S
in o= sin 2= sin not >3.
If the triangle is equilateral, we have
sind g Zogn C o
in 7 sin = sin > =}

And it is easily seen that if we alter the
angles of the triangle we always get smaller
lues for si LnZan s
values for sin — sin —- sin -,
., Cos 4 + cos B + cos C not > 3.

Solution by ANGUS MACMURCHY.

17. If @,, a,,...an be 2 real quantities and
(@ 24a,%+.uo +an1?)(@,2+ay% +.otay ?)
be equal to (2,e,+a,a,+.... +ay—1an)?,
then &,, @,....as are in geometrical progres-
sion.

Simplifying

{a,8+a,%a,2~2a,0,%,)+.... =0

Le. (a% —a,2,)2+.... =0

AN a,?=qa,a,, a,2=0,a,, &c=&c.



