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1o. Sum the series
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Sum the series

tan-1--+tan-1--- -tan 8- -=
15 5.11 11.19

to n terms.
This question appears to be erroneous.

We suggest that it should be

Sum the series

tan-1 +tan-' --1  + tan- 1 8r+r5 1+5.11 1+11.19
+ .. to n terms.

tan:-1 4 »=tan-1 5-1r
1+1.5 1+1.5

tan- 1 5-tan- 1 1
6

tan-î--5-î= tan- 1 i - tan-' 5,

etc. = etc.,
tan- 1

i +(n2 + n-i){(n +(+(n+ 1)-r
=tan-' 1(n+)2+(n+i)-îJ.

-tan- 1 
(n +n - i),

.Sn=tan- 1  
141 .+3)

i(n+ ) (n+2)
ri. P, Q, Rè S are. the middle points of

the sides of a.quadrilateral .taken in order;
the intersection of PR and. QS lies in the
same straight. line with the points which,
bisect the diagonals of the quadrilateral.

Let ABCD be the quadrilateral, tak-e O

point of intersection of AB and CD produced
as origin, and-et

x y
2+ + = be =n of AD,

x y+ = , =n of BC.

Then U. V middle points 'of diagonis are
(a, P') and (al'). Also, T the intersection of

a+a' b+b'
PR and QS is ---- ' 2 ; .•. T lies on

the right 1.ine UV, and bisects it.

12. An ellipse ii inscribed in any triangle,
and the polars of the middle points, of the
sides are drawn; the triangle formed by the,
three polars -is of constant area.

If S be the area of the triangle formed by
the three lines, a,«+by+c, =o,

a 2x+,y.+c,=o, ax+by+c, =o;
then

2S- (a,c,)2_ (Salmon's Conics,
(a26s)(a,b,)(ab,) § 39, 6th ed.)

(ab.2c.) standing for a,, a 2 , a,

b,, b,, b,
and so for (a.ba), etc. cI, c2 , c8

Let -- +:L- - i=o, etc., be the polars

of points P(x,y,), Q (x, 2), R (x.y.), with

x2 y2
respect to the ellipse p+î - 1 =o,. and let

x9 y,
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2 [area PQR]

a (PQR)2

.. 2S=-mmw
(x 2y,).(xy,).(x, 2 )"

a*2b(PQR)2
'' 4 (QOR) (ROP) (POQ)

where O is centre of the ellipse. Ndw, let


