1. An ellipse with semi axes a and b fits between two circles of radii a and b
(where b > a) as shown in the diagram. If the area of the ellipse is equal to the
area of the annulus what is the ratio b:a?

The area of a circleis 7 7>
The difference in areas of two circles of radii b and a is (i b—a)2

The area of an ellipse is 7 a b

The question states that the area of the annulus is equal to that of the ellipse.
So, m(b-a)’=mab

(b-a)’ = ab
b’-a’=ab
Let be:a:b— xazb—aZb
a a
(xa)’ —a’ = a (xa)
Xa’-a =a’x

Xal—a—a'x=10

a(—1-x)=0

a(—-x—-1)=0
All we're interested in is the value of Xx: that is, the ratio of b to a.
So, let's use the quadratic equation and solve for x.

—b +Vb *—4ac
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. . . 1+45
The only positive solution for x is > =@

Thus the ratio of b:a must be @.



2. Find the value of R if this sequence of 'nested square roots' continues indefinitely.
R =\1+ 1T+ +...

Square roots are nasty things, so let's try squaring both sides:

R =1 IV ItV +onn
R 2=1-+V1+V1+VI ...
R 2= 1=\1+V1+V1+...
Does the right-hand side look familiar?
R *—1=R
R*-R —1=0

We have this familiar quadratic equation again. Let's solve:

—b +Vb *—4ac

R= 2a
_ = (=D)=(=1)=4(1)(-1)
2(1)
_ 1xV1+4
2
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1+V5

The only positive solution for R is 5 =Q




