Fully-Worked Solutions

(o VAIEE 1 Circular Measure
Self Test 1
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1 0.65rad = x 180°
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Self Test 2
1 (a) DE=15
a(2) =15
a=0.75rad

_AB

(b) cosa—AC
Ao 4

cos(0.75 ) =7c

4

cos (42.97°) = ac

4
0.7318
=547cm
DC=547-2=347cm

CB=]547"-4"=373cm

AC =

Perimeter of the shaded region = DE+EB+CB+CD
=1.5+2+3.73+3.47

=10.7cm
2 0j =336
o (5.6) =33.6
o =6rad
Major angle AOB = 6 rad
.. Minor angle AOB =27—-6
=2(3.142)-6
6 =0.284rad
3 Radius=0B=0A=8cm
(a) Arclength AB=0.92(8)
=7.36cm
(b) PB=[8*-67
=/
=5.29cm
Perimeter of the shaded region =2 +7.36 +5.29
=14.65cm
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Self Test 3
1 Perimeter of segment=AB +AB

AB = / 7+ =2(r)(r) cos (g)r

= /2" = 2r*cos 60°
- / 27 2%(%)
7

=rcm

Arclength AB= gr cm

Perimeter of segment = %r +r

V4
26 =r|=+1
r(3+ )
r=12.7cm

Area of the shaded region = %(?ﬂ) 127 - %(12.7)2 sin (f)

(w1 2 6o
= 2<3)12.7 51277 sin 60

= l(£)12.72 - l(12.7)2<£>

2\3 2 2

=84.46 - 69.84
=14.62 cm?
3

= + P
2 (a) ZPOT 1 2 ]

= ﬁrad

1§T 8cm
ta % = ? 3?nrad
PT =2.414(8)

=193cm 0

1

(b) Area of the shaded region = %(8)(19.3) X2 — E(ﬂ

2
)
=154.4-75.408
=78.99 cm’®

3 Major angle AOB =2n— 2.2 =4.084 rad
(a) Perimeter of the shaded region =4.084(6) + 6+ 6
=36.5cm

(b) Areaof AAOB = %(6)(6) §in2.2"

= %(6)(6) sin 126.03°
=14.557 cm?

Area of the shaded region = %(4.084)(62)

=73.51cm?
Ratio =73.51:14.553
_73.51 .
T 14.557°
=5.05:1
=5:1
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Self Test 4
1 ZBOC=2n-1.7-24
=2.18rad
ArclengthAB =1.7(12) =20.4 cm

BC = [122+122=2(12)(12) cos(2.18)’
= 122+ 122-2(12)(12) cos 124.9°
= [122+ 122 - 2(12)(12)(=0.5721)

= /452.76

=21.28 cm

Perimeter of the shaded region = OA +AB + BC + OC
=124204+21.28+12
=65.68 cm

Area of the shaded region = %(1.7)(122) + %(12)(12) sin (2.18)’

= %(1.7)(122) + %(12)(12) sin 124.9°
=122.4+59.05

=181.45cm?

2

10
a =0.927 rad

@ B 10 cm 8em . D
K
x 10 cm ///
10 cm 6
sinat =5

6=

27 - 2(0.927) —2215rad
- =2

AB = /102+ 10— 2(10)(10) cos (2.215)"
= /102+ 10* —2(10)(10) cos 126.9°
= /102 +107=2(10)(10)(=0.6)

320
= 17.9 cm (Shown)

m—2215
2
=0.4635rad
.. ZBAD =2(0.4635)=0.927 cm
Arclength BED =0.927(17.9)
=16.59cm
Arc length BCD = (2x0.927)(10)
=18.54 cm
Perimeter of the shaded region = 16.59 + 18.54
=35.13cm

Area of sector BODC = %( 1.854)(10%)
=92.7cm?
Area of ABOD = %(10)(10) sin (1.854)"

=%(10)(10) sin 106.21°

= %(10)(10)(0.9602)

=48 cm?
Area of segment BED
= Area of sector BAED — Area of AABD

= %(0.927)(17.92) - %(17.9)(17.9) sin (0.927)"

= %(0.927)(17.92) —%(17.9)(17.9) sin 53.11°

= 148.51-128.13
=20.38 cm?

(b) ZBAO =

2 FULLY-WORKED SOLUTIONS

Area of the shaded region
= Area of sector BODC — Area of ABOD —
Area of segment BED
=92.7-48-20.38
=24.32 cm?
5°+ 5 -8
3 (a) cos LACB 265)6)
=-0.28
ZACB =1.855rad
o ZBCE =m—-1.855
=1.287 rad (Shown)

(b) ) DE=5-(8-5)=2cm

ZDAB =%=1.85 ‘12-855

~ =0.6435cm

BD =0.6435(8)

~ =5.148cm
BE =1.287(5)

=6.435cm o

Perimeter of the shaded region = BD + BE + DE

=5.148+6.435+2
=13.583 cm

(ii) Area of sector BCE = %( 1.287)(5%)
= 16.0875 cm’
Area of sector ABD = %(0.6435)(82)
=20.592 cm?
Area of AACB = %(5)(5) sin (1.855)"

=%(5)(5) sin 106.27°

=12cm’
Area of segment BCD =20.592 —12
=8.597 cm?

.. Area of the shaded region =16.0875 —8.597
=7.49 cm’

SPM Practice

Paper 1
1 (a) ArclengthBC=16
1.2r=16
r=13.33

(b) Area of the shaded region = Area of sector BOC —
Area of sector ABC

65 =%(LBOC)(182) —%(1.2)(13.33)2
162(£BOC) =65 +106.613

L Boc - 171613
16
=1.06 rad
2 OD:0OA=3:7
Area of I =%9(3j)2 —%(31')2 sin6

_ 960> 9j*sin@

2 2
_9<£ﬁ_ j* sin 6 )
- 2 2

Areaof I = %0 (7j)* - %(7]’)2 sin 6
_ 490[2 49 l'zsin 4

2 2_ L2
o/ B jsind
_49( I8 )
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2 D2 . 2 243
Areaofl:Areaof Il = 9(%—%) : 49(%—%
=9:49 (Shown)

C

AY™ S5 o »p B

Radius AC = /5% +5°

=5./Ecm
Angle CAB =6
=3
tan 6 = 5
0 =tan"'(1)
= 45°
=%rad
. Area of shaded region _L2z (5?) Lz (5 ﬁ )
2\ 2 2\4
_251_251
T2 4
=%rc 2

4 (a) Areaofcircle ADE = m(5)* = 25w cm?
Area of sector BOC = %6’(10)2 =500 cm’

500 =257

= grad

(b) Area of major sector AOD = 212

= 77” cm’

Area of shaded region = Area of major sector AOD +
(Area of sector BOC —
Area of sector AOD)
75 1

N ERVR( 2_ g2
_47r+[2><2><(10 5)]

l<3_ﬂ>(52)

5 PQ:OR=4:3
o [T
@) PQ—(2 9)(15)
_15_ 15
T 2775
OR=1560

0

=0.857 rad
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)

(b) Area of shaded region
_1m\ o1 (T r
= 2(2)(15) 2(15)(15)sm(2 0.857)
1w\ 1 . o
= 2(2>(15 ) 2(15)(15) sin 40.9

=176.74 - 73.67
=103.07 cm?

p_ 10 K c

A

10

B
A 14

DK:KC=5:2
DK:%(M): 10 cm
S.BH=10cm,CH=4cm

(a) ZDAK = ZHAB
=tan™ (E)

14
=0.6204 rad

+ ZHAK = g ~2(0.6204)
=0.33rad

® AH={14+10°_172¢em
- KH=033(17.2)=5.68 cm

(c) Perimeter of shaded region = KH +CH+KC
=5.68+4+4
=13.68 cm

Paper 2
1 (a) A

10 cm

6 cm 0

Let ZACO=6
10> + 6 — 6*
2(10)(6)
=0.833
6 =0.586rad
Angle ACB =2(0.586)
=1.172rad

cos 0=

(b) Area of sector OAXB = %(2.4)(62)

=432 cm?
Area of OAYB = Area of sector ACB — Area of AOAC —
Areaof AOCB

= %(1 172)(10%) =2 % %(6)(1 0) sin (0.586)"

=%(1.172)(102) —(6)(10) sin 33.58°

=58.6-33.18
=25.42 cm?

. Area of shaded region =43.2 —25.42 = 17.78 cm?

FULLY-WORKED SOLUTIONS



(a) AAPQ and ABPQ are equilateral triangles
ZAPQ = ZQPB
=60°

= grad

ZAPB = 2(?)

- %rad (Shown)

(b) Areaof segment AQ = Area of sector APQ — Area of AAPQ
_L(m\ e _1 o (EY
=3 (3 )(rz) HGGED ( . )

- l<£)(r2) - %(r)(r) sin 60°

ﬂrzf

Area of shaded region =4 (— - )

3
= 2#(§ - g) (Shown)

(c) LengthofAP AQ=PB=QB=rcm
AQ AP PB= QB

=20
_
"3
Perimeter of shaded region =4r + 4(%)
4mr
=4r+ 3

- 4r(1 + g) (Shown)

Ap="(3)=3%
3 (a) AB—3(8)— 3 cm

8t 8w

Perimeter of shaded region = 3 +— 3 +4(8)
( 167 + 32) cm
3
2 327r 2
(b) Area of sector PAB = ( )(8 )==——cm

FULLY-WORKED SOLUTIONS

(a)

(b)

(©)

(d)

Area of segment AB = 33—271'— %(8)(8) sin (%Z)

= 33—27Z— i(8)(8) sin 60°

——7r 16/7

—5 8 cm’

Area of shaded region PAB = 33—2 w—2(5.8)

=21.91 cm?
Area of the whole shaded region
= Area of shaded region PAB + Area of shaded region AQB
=2(21.91)
=43.82 cm?

15 cm

15 cm

ZPRQ=0.45rad

ZPOQ =2(0.45)=0.9 rad

ZPOR= w =2.69rad

R* =157+ 157 = 2(15)(15) cos (2.69)"

=15%+15*-2(15)(15) cos 154.11°
=854.9

PR =29.24cm=RQ

Major angle PRQ =27—-0.45

=5.834rad
Major arc length PRQ =5.834(29.24)
=170.59 cm

PSQ=0.45(29.24) = 13.158 cm

PTQ=0.9(15)=13.5cm

Perimeter of shaded region = 13.5 + 13.158
=26.66 cm

Area of sector OPTQ = %(0.9)( 15%)

=101.25cm?
Area of OPSQ = Area of sector PRQ — Area of AOPR —
Area of AOQR

- %(0.45)(29.24)2 —2 x%(lS)(lS) sin (2.69)

= %(0,45)(29.24)2 -2x %(1 5)(15)sin 154.11°
=192.37-98.24
=94.13 cm®
Area of shaded region =101.25-94.13
=7.12cm’
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