Area and Volume Section 6.2 Solutions March 25, 2013

Area and Volume
Section 6.2

Section 6.2 Sectors of circles

1. Revision of circles and sectors of circles

® perimeter (circumference) = € 5 ince % = ar
= € = 297

arca = mr?

= a cyclic quadrilateral is a quadrilateral
inscribed in a circle

= every triangle inscribed in a semicircle is a
right-angled triangle

* 360° = 2 radians

R minor arc p
2. Arc of a circle b———=,

In the chapter on trigonometry, the length of an arc,
the area of a sector, and radian measure were
introduced. The length of an arc of a circle is found
using the ratios

Circle/Disc

¢ _ O(degrees) _ O(radians)

— £ 4

29 360 2T major arc ~ 1
O (degrees) D O (radians) S-E g v t.'
TAOESEES) . g le )

360 - 2

. Length of arc (/) = 2ar

= r0 (0in radians)

3. Area of a sector

Similarly, the area of a sector of a circle is found using the ratios

A _ O(degrees) _ @(radians)
e 360 B 2ar
8 (degrees) 6 (radians) . .
. — 2 — 2 = 1,2
.. Area of sector (A) " 360 T 5 5726 (8 in radians)
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Perimeter of Sector

Aﬂo '&)\ZHI\ LR
fractlon/ ( )

- An Arc is a fraction of
C J—“ ﬂ the Circumference

PW;M&{’QV = Jdr + {:mcﬁoh of C

—(Example 1 )

A flowerbed in the shape of a section of a
sector of a circle is placed in the centre of a
rectangular lawn, as shown in the diagram. { 7
Calculate
(i) the length of edging needed for !

the flowerbed
(ii) the area of grass in the garden.

Correct each answer to one place of decimals.

O 4, = J«(Q,Tf%) = b
pre 5y ’»(2173) %
ern foerled | f - 5+5+ bn +3m = (o +un 223N
w Ma"?‘“ h=(g = s(lb):mm‘ ’
SmaU Seche | = Jq(ﬂ G)) =9

(f
lovse Sedon |= X (T )) = by
flover afea “,n,j,'n' = 1?
(rass ales | = |29 - g’ x §4.8 w2
qf

C=mh
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{ Example 2 )

A minor arc CD of a circle, centre O and radius 20 cm, subtends an angle
x radians at O. The major arc CD of the circle subtends an angle 5x radians at O.
Find, in terms of 41, the length of the minor arc.

by = 360°
K = 60°
(= l\Tﬂ
L0 T
3

Exercise 6.2

1. A drawing of a curved flower bed is shown.
The scale in the drawing is 1 cm:1 m.
Calculate, correct to 1 place of decimals,

(i) the perimeter of the bed
(ii) the area of the bed.

O feiireter 1| Foerbed Perimeter hes ¢ Smdl arc +
.@U?ﬂ- arce + 2 Sides °|L»€OJ«9'H~ 3.

¢ _*  Sidas

- . Leroe  arc + Shall  af
e logth = BG1e) | D %_Z(ngz-mmo) + 32’0 (2)610) +342
D

f=293 on

(W) fvea’
B Large Sector ~  wmall Sector
Areaged'or—(io)"ﬂ‘ A= o (3M)ie) — 0 (31)F )
%bo Lo
ﬂ- ~ G'D/'b Clht
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2. Find:
(i) the total area, correct to the nearest cm?
- ———

(ii) the total perimeter enclosed by this composite figure,
correct to the nearest cm. ]

12Zem

() freeg
e Somicirce

«~— Bcm————>»

= W = 25)2 e
= '[E:' 2
PR
Afea‘lﬂma(z = Ig_(_?) = 4§ en
= Bh 2
2
Totet Apea = U{+2617 ~F23 o (r\—D-h)

2. Find:

(i) the total arca. correct to the nearest cm? m
(ii) the total perimeter enclosed by this composite figure,

correct to the nearest cm.

(i) Rorimmoter = are+ 2 sids of favele (1)

4
142128 = b+l
L\ | L = ko = #{i

he fongth = 8(210) | = 180 (2)(3+14)(4) = 12°Gh
ol Lo

p’ 4Sio + 12:66 = 28 cm (Vl-ﬁh.)
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3. Write a formula for each of the following shaded areas.

(a) R (b) (©) x>
= ©)
() j:
(0) | Sonidrcle haa = A = T
2

(L) /)fﬁa argh — Small Cpcle

'y
o
¥

(d)

(R'L r‘L)
® A@a = igua,re — & qarterc of & circle
SideS = X¥2a Radius =0

A= (xr2a)®-

3. Write a formula for each of the following shaded areas.

(a) el M— (b) (c) - x>
R 4
i ; © ; (0
P l\ \ '

A | Area = fcd—av;?& + 2 Semicirclas

SideS = Vadius= 4/2.

(d)

= Qb+ T4V
A 2)

4(@4;%%“ © | h=? x*= (%) +h*
Xr_agt =Lt 9 Ai Xe—a?
¥ ¢
Az a (Y-

<=

a
2
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3. Write a formula for each of the following shaded areas.

(a) R — (b) (c) -—x
R
\J l
(f) ji

'y
o
¥

(d)

(®) | equatiteral Riangle
A% aloSinC A= 1@)a)Sin b0
2

> A< 0B
('L

4. Write a formula for the radius of the sector of a circle in terms of the perimeter P of the
sector and the angle @ radians subtended at the centre.

/\ drcﬂu%’h 9 (21e)
6

R

(orimeter = L radi + are
of Sectoe

P= 20+ 6 110
bo

P= Ze(1+ o)
3bo

P
G
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The points R and S lie on the circumference of a circle with centre O and radius 8.5 cm.
The point T lies on the major arc RS.

5.

Given that |2 RTS| = 0.4 radians, calculate the length of the minor arc RS.

T rad. = (80

D-4 fad = st jge
2w

© 21X

in Radians A’h ak Conkie |§ ‘b..\ia
ﬂ/fafwaﬁn =A_§r(iﬂﬂ~> a..?b_ on earcle S‘l’aqolima« onthe Sahe ave
3 fiee =or

S 0= 2|erTs| = 2(v-4)= 0§ rad.
minor arc KS = (0-9X8-S’) = L9 ¢

6. A square is inscribed inside a circle of radius r. Find C B
(i) the area of the square BCDE
(i) the shaded area in terms of r. r
A
D E
() A‘fm = LB
ot 2
» X = 2 2
%H«n?oﬂas ) K™+ X
z 2
4r* = 2x
X X* = Lr2
X = iz

Area = ("ﬁ-)z = ar2

Shaded. Aea

Seten = (i) " Sector. —TRiangle

A

* friovef € 4
of Square Wit
Mge. 07

£ Tre — L))

r*[% -]

</

A
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7. A farmer has B0 metres of fencing to make a circular chicken coop.
Find the radius and the areca of the coop to a suitable degree of accuracy.
Explain why the radius cannot be measured with complete accuracy.

C=2me C=30m

"B = 123% m (2d-f.)

R Camot be measufed awRately
because T IS Ipkational
amd R= Yo/ is also Reational .

8. (i) A circle is shown with both an inscribed and a
circumscribed square. S~
Find the ratio of the area of the inner square to the area ™
of the outer square. r

. )= KXt
Inner +E ( Ll')f‘z 2X*
— SN 20— X

)( = rﬁ_

A‘(eq - Xl: .ZV"'

outer 20 frea = (4r)* = 4r*

iy

Ratig lnner ¢ Quted
Q rte. Yr 1
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(i) An equilateral triangle is shown with both an inscribed
and a circumscribed circle.

Calculate the ratio of the area of the circumcircle to
the area of the incircle.

=1y

bk Side
aD ﬁ(w?ll

be 24

g
S
w
U.
\
\\
) p\__

-ﬁ
\l

Ratio Clrawmcirde

9. A circle of circumference 12 cm is inscribed in a

lncigole
re
nre

e ® ¢S Sp e

-2 cm—

square which in turn is inscribed in an outer circle.
This outer circle touches the parallel sides of a
trapezium as shown.

Find the area of the trapezium, giving your answer in the r

- r
form @0
=

Tra peziam fek | Ma'fs of Lage Oi\rdr. t L2
f=(a+b)h Radius of Smell Cikele be r
; -
=2 , b=5 h=2n A= (2 = 3¢
2
C=dmr 27y = 12 > r=06
T
R r R"=r7-_|.('7-_1r1.
R m temms of r |£| R = IG
r
Area % A"—"?‘ﬂ. = q’(i’_)fﬂ- L @_
Al g
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10. The shaded portion of the semicircle is to be cut
from a large sheet of metal.

(i) Write down in radians the measure of the
angle AOB.
(ii) Find the exact length of the perimeter of
the shaded portion.
(iii) Find the area of the shaded portion and
(iv) hence find the area of the non-shaded segment.

J30° =T Radiavs Lpok = m-2T =T nebe.
3 3 T = Ly
3
Perimeter of non- PR ] ) 1
shaded region? é" 5 notice equilateral triangle ® oHer side is Zem
AI‘C len =(L -ZTT(J-) = 21]'
Pre=( ) e 3 # = (2) :

paem - %1”2,

Area of shaded region? Ams = )20 Sectep + Eri
Suctr = (& - A\a(a) + LlaYa)Snbs = &
(M)Tm‘ (Z)-r(z) L (2)2)$n 5‘” +8&
A= Laveinc
Area of non-shaded region? Am“ = A'f'GA Semi-arde ~ Rrea Shaded
Adrd._ =T = Jin-(z)z_[%ﬂ— +GJ - J'%IT—S:S

11. Derive a formula in terms of r and @ radians for the .
area of the minor segment under the chord BC. major segment
Hence, find
the ratio of the area of the major segment to the
area of the minor segment subtended by an angle

o B ©
of 5 radians. inor segment

Area minor segment = Area sector - Area triangle

S = O
Wea Ckad\&f) QI L 2 _n,/ri L rﬁ- simo = arl - f’i,_na

A= L abginC S 2 2 ~
2 Aeea winoe. = E(O - Sind)

2
6= | Aeamine- gj[(‘%)-sm(f»,)] = P(%-1) =r(%)

Area major segment = Area circle - Area minor segment
A' =t =nrt -y (T L\ = p2[qg- = r2(2w -
circla nr: -y (,¢ LY = r [17 T/I;-r{;l (1 2
Ratio | major : minor segment area
317—‘,) : T -—_L)
yz('@ 3 yz(’q 2

8 -2 ¢ -2

10
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12.

Find the area of the remaining space in the frame.

R = 1€

13.
of the radius.

=8 7
3bo
= 2R+ Q ‘lTTp-
P 360

Pﬂiw :

feea

Q=

Acmh

C cicls area = 5(25T) =126T

4r= 4(s)=20

March 25, 2013

Five discs fit exactly into a rectangular frame of width 20 cm.

1!

1~

T en,
= T (5)7' = 2—511’

=z 312F  owm?

r X = lo-"— 1o*
= Yoo~ |Dd =200
Av=2(5)=[O X = \rﬁ = (O
h= 2v+ X = 2¢6)+ 1552 = lo+I0G
Framearea= Qe (lo + (oF}) = S4L4 an®
Empty space = SHb-4 -392.3 = 537 o

If the area of a sector of a circle is 48 cm?, and its perimeter is 28 cm, find the length

TS des Hhis e
Peringter
P=2¢ Sechua oe cirdl
h=u3
K R = 7
2% = 2R + B 27Rp
3o
2 13-2R = _Q = (4 -R
AR 360 e
ug = b me* > 4§ -8
%eo' TR* 3¢0°
f-rR = 42 2 R (4-R)=Y4¥
HE p g’}

2 R=b o cm

4g-R* 48 =0
R*—-I14p+4% =0
(R- 6 Xr -%) =0

depovcling wn ©

11
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13. If the area of a sector of a circle is 48 cm?, and its perimeter is 28 cm, find the length

of the radius.

Continued...

Sk

W =b

48 =06 2 o= (3
mR* 3¢0° TR*

O = 4glzee) = 4o

—

T (&) L
freea = @‘%) (7)) = & ,
6o

ferimeter = 2(6) + (L:';rf) 27 = 28 /
6o

13. If the area of a sector of a circle is 48 cm?, and its perimeter is 28 cm, find the length

of the radius.

Continued...

Sikte

\F = >

\-d.ns his nean
Perineker f
P= 23 Sector o cird?
;-

4 =08 2 &= 43t

me* 3¢0° TR>

b= 4s@ee) = 230

T (8)* gl
Prea = (’%") (7)) = 4’ ,
Y
ferimerer = 2(<) + (i%:) Lw(e) = 28 /
6o

2 M= bom on Som dﬂfekdiu’mﬁ.

March 25, 2013

12
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14. A farmer has a shed measuring 4 m by 5m in the centre of a large field of grass.

He ties a goat to one corner of this shed, and using a rope measuring 8 m, allows him
to graze on the grass.

(i) Draw a diagram showing the grazing area.
(ii) Indicate on the diagram the different sectors of circles represented by this area.
(iii) Calculate this total grazing area correct to the nearest m?.

(\razins ares, \nclueles
%2 Sectows shouwn
Wit Padil a~d nh,bo
e =72 | b =90°
e rzk | % =90’
e vr=9 / & =23

Sector fivea = & e* | Tolad area = LT (3)* + L (4)" + 2w}
3o t 4 4
=T (9+1b+ 3(ew))
&

= .Q_H’Tr ~ |30 p?
Y

13
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