Example on Geometric Series
Created by Mr. Francis Hung on 20210919 Last updated: 2021-09-19
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(@) (1) Label the largest circle as ci, the second largest circle as ¢ , the third larest circle as c3,
--- and so on.
c1 touches ¢; at Ry, ¢z touches ¢3 at R2 , --- and so on.

0151 UQR, 028 UQOR, 0353 U QR, --- and so on (tangent [ radii)

01851 =01R1 =11, 0252= O2R2 =12, 0353 =13, --- and so on.

O010=r1+n=10+n
AO2RS> ~ AO1RS: (A.AA)
O,R _0,S,

(cor. sides, ~As)
OR OS,

O:R =20% 2= 2p)
10
(i) Draw 0241 // $251, cutting 0151 at A.

Then JO1A10> = 00185152 = 90° (cor. Us O2A1 /1 $281)
A1025,81 is a rectangle (It has 3 right angles)
AS1=0252=n, (opp. sides of rectangle)
0 A1=0151-A1S1=rn-rn=10-nr,
AO102A1 ~ AO1RS: (A.AA)
OA _OS
1= (cor. sides, ~As)
0,0, OR
10-r 10 _1
10+, 20 2
20-2rn=10+nr
10
r=—
3
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(b) (i) AO3RS; ~AOIRS: (A.AA)
O,R 0,8,

(cor. sides, ~As)
OR OS,

OsR =20x 2 = 214
10
(i1) Draw 03A2 // $352, cutting 0252 at A> .

Then 024203 = 00285253 = 90° (cor. Us O2A1 /1 $281)
A203835 is a rectangle (It has 3 right angles)
A252=0383=n3 (opp. sides of rectangle)
02A2= 0285 -A282 =1 —13

AO»03A> ~ AO1RS: (A.AA)

0,A, OS

—2 2 =" (cor. sides, ~As)

0,0, OR

norn 10 _1

n+tr 20 2

2r=2r=nrn+rn
1 1(10) 10
m=—r=—|—|=—

32 303/ 9
10 10 ) ) o1
(c) nrn=10,r =?, 73 =E’ form a geometric sequence with common ratio 5
S_

5-1
15 :IOX(lj :&
3 81
. . _(10Y . _(10Y o
(d) Sum of areas of all cirles = Ti(10)~ + Tt ? + 11 E +.-- to infinity

The above series is a geometric series sum to infinity with common ratio :5
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