two circles with radii a and b respectively touch each other externally and a smaller circle with radius c touch
both the circles and also the common tangent to the two circles, then prove that:

{(1/a)*0.5} +{(1/b)"0.5} ={(1/c)"0.5}

Solution

Circles are touch each other externally, thus:

AB=a+b
AC =a+c
BC=c+b

From right triangle ACDB, where £D = 90 °, using Pythagorean theorem:

CD = +/(BC)? — (BD)?
As:
BD=BL-DL=b—c

So:

cD =\/(c+b)2—(c—b)2 =\/C2+2Cb+b2—C2+2Cb—b2 = V4ch
From rectangle CDLP:
CD =LP
Thus:

LP = 2v/cb
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Similarly :

PK = 2+\/ca

So:
LK = LP + PK = 2Vc(Vb + Va)

Similarly, from right triangle AAMB,where £M = 90 °, using Pythagorean theorem:

BM =/(b+a)?— (b—a)=2Vab
From rectangle KMBL:
BM = LK
Thus:

2Vab = 2ve(Vh +Va)

Dividing by 2\/% gives:

1 _ 1 N 1
Ve va b
Or:
0.5 0.5 0.5
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