Lesson 8.6 — Areas of Slices of Circles

A sector of a circle is the region between two radii and an arc of the circle.

Sector of a circle

A segment of a circle in the region between a chord and an arc of a circle.

An annulus is the region between two concentric circles. .
Segment of a circle

Annulus

Sector Area Conjecture — The area of a sector is given by the formula Agpcror = %nrz where A

is the area, a is the arc measure, and r is the radius of the circle.
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Segment Area Conjecture — The area of a segment is given by the formula Agegmen: = 3;20717‘2 -

%bh where A is the area, a is the arc measure, r is the radius of the circle, b is the length of the
chord, and h is the height of the triangle.
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Annulus Area Conjecture — The area of an annulus is given by the formula Az pyms = TR? —
mr? where A is the area, R is the radius of the large circle, and r is the radius of the small circle.
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Example 1: Area of a sector
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Example 2: Area of a sector

Remember that we are finding the area of the shaded region. So, the central angle of the shaded
region is 360° — 120° = 240°. The measures of the arc is equal to the measure of the central
angle that forms it. So, a = 240°.
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Example 3: Area of an annulus

— 2 2
Aannulus = R* —mr

R=4,r=2
A=mn(4)?—-mn(2)?
A=mn(16) —n(4)

A=16m —4m **Since both of these terms have m, we can combine them.
A=12n
A =121 cm?

Example 4: Area of a segment
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To find the missing central angle: 360° — 135° — 135° = 90°
So, the arc of the segment is 90°.
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The other radius of the circle must also be 8 cm.

Since the two radii of the circle meet at right angles, they can be the base and height of the
triangle.

a

Asegment = %nrz - Ebh
a=90,r=8b=8h=28
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A=—-(64)r—32
4
A =16m — 32 **Since these terms do not both have 7, they are not like

terms and we must keep them separate in our answer.

A = (16w — 32) cm?



Example 5: Area of a sector of an annulus

The formula for an annulus applies, but we don’t want the area of the
entire annulus. We want a portion of the annulus. So, we will modify the annulus area
conjecture (Agnnums = TR — wr?).

We want half of the annulus, or 180° of the 360° of the annulus (;ig: = %)

So, we will use the formula A = % (mR? —mr?) orA = %(nR2 —nr?).
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Example 6: Area of a sector of an annulus
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We will modify the annulus area conjecture (Agnnyus = TR? — mr?) very similarly to Example
5. This time we only want 45° of the 360°.
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A= 360 (mR* — ir#)
R=12,r=8
A= 8 (m(12) m(8)%) 360+45 8
1
A= 3 (m(144) — n(64))
1
A= 3 (1441 — 64m)
A=1(80n) #+1,80 _ 80 _ 4
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A=10m

A = 10w cm?



Example 7: Finding a radius given area of a sector

144°

Shaded area is 407 cm?. Find 7.

a

Asector = %nrz

A =40m,a = 144
144

40 = ——mr?
T =360 nr
144
40m 360"
T 0w
40 = 144
~ 360
_2 3 ey 144572 2
40 = 5" 360+72 5
g 40 = g . %rz **Multiplying both sides by the reciprocal (flip) of the fraction
will cancel the fraction out.
16 =12
V16 = /72

r=4cm



Example 8: Finding the measure of a central angle given the area of a sector

Shaded area is 547 cm?. Find x.

nr?

a
Asector = %
A=54m,r =12

541 = ——1(12)?
T=360"

X
541 _ mﬂ(lz)z

Vs Vs
X
— 2
54 = 360 (12)
54 =—>_.144
"~ 360

36054 = 360 - —- 144
360

19440 = x - 144

19440  x- 144
144 144

135 =x

x =135°



Example 9: Finding a missing radius given area of an annulus

Shaded area is 51 cm?. The diameter of the larger circle is 20 cm. Find x.
The diameter of the larger circle is 20 cm. r = 22—0 = 10. So, the radius is 10 cm.

Agnnuius = TR? — mr?
A =51m,R =10

51 = n(10)? — mr?
517 = 100w — mr?
51r 1007 — mr?
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51 =100 —r? **Since there was a 7 in each term they can all cancel out

—49 = —r? **Both sides of the equation are negative, so we can turn
them both positive.

49 =12

Va9 = r2

7=r

r=17cm



