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Problem 108: Twn coplanar circles
are externally tangent, with the radius of
one circle twice that of the other circle .
From the center of the smaller circle two
rays are down tangent to the larger circle.
Determine the area of the region between

the circles and belween the rays. (See
shaded region in Fig.1)
)
3r
Fig.2

Solution_ Eig.2 is the right triangle

formed by the line segment connecting the

centers of the circles, a tangent of the
larger circle and a radius.
By the Pythagorean theorem, the

PROBLEMS & SOLUTIONS

sunknown: side of the triangle is |5, and thei

area of quadrilateral ABCD is 2r2)/5. the
area of the shaded portion in Fig.- 1 is the

area of the quadrilateral
of the «pie shaped»

minus the area
pieces. The area ol

such a piece is ;;1'28, where 0O is the cent—

ral angle measured in radians.

The angle marked O in Fig.2 is
Arcm% , and thus the area of the sector

of the smaller circle is

4
51*’(2 AI‘Csing‘)

and the area of the sector of the

cercle is
1 of ofT S
0 (2r) ] 2(§—Ar0m.3)}

Their swm, subtracted from the area
of the quadrilateral is:

larger

=@ 5090 OIS

r2(2Y5 +3Arc;in§ —2=)or approximately.
3qr2
Problem 109 ; One day I started a

savings account with an amount of money
that happened to be a perfect square. The
next week 1 added $ 30.00,and noted that
the amount in my aceount was again a
perfect square.During the following week 1
deposited $ 30.00 again, and again | noted
that the total amount in my account was
0 periect square. How money did 1 have
in my account? -

Solution— If the original deposit was
x2 and the total after the deposit was y2,
then.

x?4-3000=y2 or y2—x2=3000
y2—x2=(y+x((y—x)=3000

Therefore the original deposit is
dependent upon the factors of 3000 The
factorpairs af 3000 are:2,1500 ; 3,1000; 4.750
5.600;6,500; 8,375;10, 300, 12;250 , 15,200,
20:150, 24,125 ; 25,120, 30,100 , 40,75 ,
and 50,60

Since (y+x)(y—x)=2y, the amount of
money in the bank alter the second de_
Posit is the square of one_half of the sum of
one of the factor pairs of 3000 .Eliminating

the factor Pairs of 3000 not meeting
this  condition with  an  integral
result, the following eight factor pairs

remain: 2,1500-; 4,750 , 6,500 ; 10,300 ;
12,250 , 20,150 , 30,100 ., ane 50,60. Each
of these factor puirs represent perfect squ-
ares that are 3000 greoter than another
perfect square. In addition, exactly on of
these number pairs is 3000 less than
another perfecl square namely (304+100),2
. thus the original deposit was $ 12 25,
after the first week the amount in the
bank was $ 42.25, and after the second
week there was $ 72.25 in the aacount.

Ffo;ﬂiﬁo
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