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HW Exercise 1

What is the circumference of a circle whose area is 87?
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HW Exercise 2

In the figure below, given that angle ABC is 60° and angle BCD is 70°,
find angle CBD.
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Recall: Inscribed angles in circles

@ An inscribed angle is an angle formed by two chords of a circle
meeting at a point on the circle. Its measure is half the measure of
the arc it cuts out.

@ A key consequence of this is that any two inscribed angles cutting
out the same arc are equal.
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Recall: Chord-tangent angles

@ The angle formed by a tangent line to a circle and a chord of that
circle is half the arc measure cut out by the chord (on the relevant
side of the tangent line).

@ In particular, the angle between a radius and a tangent line is
always a right angle.
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Proof of the inscribed angle formula

Weat to show’
Wan® To 5h0w>
D=4, o
10-0  pAe

E7M+)dﬂ9 7\

6+x+y’rz~'(go 0 )
¢J«w Hyrz® (80

o N AA0BR

v=w  (a8oc:  Jes)
/S@f

ew (DAoL rviyrz “ 1§07
”Osww [ ﬁﬁﬁﬂl (g+©+v)“{+l’”0‘)
20 +vty 7z =18

Subbact’ ¢ -20 = 0( ov

Andrew Obus (CUNY Baruch College) Mathematics workshop 6/13

Q




Chord-tangent angles as limits of inscribed angles

Consider the inscribed angle ACB in the circle below. What happens

as we move the point A closer to the point C? | —~
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A consequence of the inscribed angle formula: Cyclic

quadrilaterals

@ We have seen that every regular polygon has a circumscribed

circle.
@ In fact, every triangle has a circumscribed circle (this requires
proof!).
@ However, it is not true that every quadrilateral has a circumscribed
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Equations for circles

Let’s consider a circle in the plane with center at the point (a, b) and
radius r. What can we say about a point (x, y) that lies onthe circle?
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Recall: Completing the square

@ Suppose you want to solve the quadratic equation
x2+10x +21 =0.

o One way to do this is to write x2 + 10x @as X2 +10x +

or (x +5)% — 4.

@ Then, solving the equation (x +5)? — 4 = 0 is easy — you just
write (x +5)% = 4,50 x + 5 = +2.

@ This yields x = —7 or x = —3.

(Exc. Same answer as {:@d”w\\nj jl\/%\ﬂ
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@ The technique of completing the square can help us extract
information from the equation of a circle.

@ The equation x? + y? + 4x + 6y = 29 is the equation of a circle.
What are its center and radius?
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Homework Exercises

@ Find the center and radius of the circle given by the equation
X%+ y? +8x — y = 20.

© Suppose a circle is inscribed in an equilateral triangle. What is the
ratio of the circle’s area to that of the triangle. Hint: You may use
the fact that the radius of the circle is one-third the altitude of the
triangle, as shown below.

© Now suppose a circle is inscribed in a square. What is the ratio of
the circle’s area to that of the square? (This is a bit easier than the
previous problem). Is this ratio larger or smaller than in the case of
a triangle? Does this suggest a pattern to you?
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Thank you for your attention! Next week, on February 2, we will finish
up our geometry unit.
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