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PROBLEMS AND SOLUTIONS

Problem 66 — Find the sum of n terms
of the following series :

T+77+777 +...
Solution- Let S, =7+77+777+...

7
Sa =5(9+99+999 +...)
7
=gl(10—1) +(102—1) + (103~ 1) +...]
7 7
=9(10+102+103+ prond +§(_n)

7 10 7
el [ '§'(10“ - 1] +§(*")
Therefore:
7 10 '
Sa =3 [ 3(10“— 1) —n]

Problem67 — Is it possible for the length
of one side of a triangle to be twice the
length of another side of the triangle, if
the sum of the lengths of two altitudes
of the triangle is equal to the length of
the third altitude of the triangle ?

Solution- Given AABC with a=2b,
and h, , hy and h¢ the altitudes to named
sides. There are three cases to be

considered :
Case 1 : ha+hy=h,
Case II : ha+he=hy

Case III : hp+h,=h,

From the triangle :
h, =C.sinB =b.sinC
hy =c.sinA =2a.5inC
h, =b.sinA =a.sinB

From these equations :

AR

ah, =bhy =ch,
Substituting a=2b -
2bh, = bhy, = ch,

Lane d.:
ch, che 3ch,
Assume,
3ch,
%

2
Then,c= §b . This is impossible, since

in any triangle the sum of the iengths of
any two sides of the triangle is greater
than the length of the third side. In this

5 T
case, b+c==§b which is less than 2b=a

Case 1I :
% bhb bhb Chb -+ 2bhb
okl it =" 0
Solving, as in Case l, a=c
Case III :

S A 2bha  2bhs  2cha +2bh,
pthe= ==+ = e
Solving, as in case | and 1I, 2b=—¢
But this requires that either : b=c=o0

in which case the triangle does notexist;
or b or c is negative, which isan impos -
sible condition of length of a side of a

triangle .

Therefore , the requirements of the

problem are satisfied if and only if

a=2b=c

pad 839 OIS
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