Pure Mathematics Year 2

Radians 5D

1 a Area of shaded sector

_ %x 82 x 0.6 =19.2 cm?

b Area of shaded sector
1 T 277

=—=x9°x = 6.751cm?

¢ Angle subtended at C by major arc
=2n-L = Lol

5 b

Area of shaded sector

1 9n _ 162n

== x1.2%x = 5 =1.296mcm?

d Area of shaded segment

=%><102 (L.5—sin1.5) = 25.1cm?

e Area of shaded segment

1.6 (ﬂ—sinﬂj
2 3 3

(67— 94/3) cm? = 3.26 cm?

f Area of shaded segment
= 1T x 62 —(ixﬁz (E—Sinﬂn
2 4 4

2 2
637‘C 2 2
= T+9J§ cm? =111.7cm

2 a

SolutionBank

0\‘”]
U

The triangle is equilateral, so the angle

at C in the triangle is %

Angle subtended at C by shaded sector
A

=MT—— = —
3 3

Area of shaded sector
L gy 2 _16

==x4%*x 2

mctm

0.2rad

U

The triangle is isosceles, so the angle at C
in the shaded sector is 0.4 rad.

Area of shaded sector

=%><52><o.4=5cm2
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3 a c
Area of shaded sector Area of shaded sector
:%xxle.Z:O.ze cm? =%><4.52><Xcm2
S0 0.6x2 =12 So 2 = L x 4.52x
x? =20 240
X =4.47 (3s.f) X = 25E 1.98 (3s.f.)
b
4
B
4 4cm
T A
Area of shaded sector
=—xx2x(2n—%):%x2 —2132” cm’
23 Usingl =ré@:
S0 151 = == nix? _
T 4 T 4 =660
2 _ 24x15 o=2
23 3
x=3.96 (3s.f) So area of sector = %x 62 x % =12cm?
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Q 18.64cm

10% +10° —18.65%

2x10x10
=-0.739 (3s.f.)

a coséd =

b cosd=-0.739... = @ = 2.4025...

Area = %xloz « 2.4025...

=120cm?* (3s.f)

6 Using area of sector = % r’e:

100 = %x1220

9:@:& rad
72 18

The perimeter of the sector
=12+12+1260 =12(2+ 0)

=12xﬂ:£:4ogcm
18 3 3

SolutionBank

The perimeter of minor sector AOB
=r+r+0.5r=25rcm

S0 30 = 2.5r
=r :ﬂ =12
2.5

Area of minor sector AOB = % r’e
=%x122 x 0.5 = 36 cm®

Area of segment

= % r?(0 —sin 0)

_ %lez (0.5—sin0.5)

=72(0.5-sin0.5)
=1.48cm” (3s.f)
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xcm
B
a l=r0=1=xx®x=12l
12 T

Avrea of sector = % r’e

1 (12|)2 n
= — X | — K —
2 o 12
1 1217
= —X
2 s
_s*
T

6l
b — x24=3600xn
T

|> = 25x°
| =5n
The arc length of AB is 5z cm.

x=22 _12, 55 60

T T

SolutionBank

Using the formula,

area of a triangle = %ab sinC :

area of triangle COB = % r’siné 1)
ZAOC = 1t — 6, so area of shaded segment
- % r((n-0)-sin(m-0)) (2)

As (1) and (2) are equal:

%rzsiné?=%r2(n—6—sin(n—9))

sin@ =mn— 6 —sin(n— 0)
But sin(m — #) = sin 6,
S0 sinfd=mn—6 —sind
Hence 6+ 2sinf ==
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10

C

Area of sector OBC = % r2e

withr =8cm and 8 =1.6rad

So area of sector OBC

_ %x 82 x1.6 = 51.2 cm?

Using area of triangle formula:
area of triangle OAD

_ %x 5x5xsin1.6 =12.49...cm>

So area of shaded region
=51.2-12.49...=38.7cm’ (3s.f.)

SolutionBank

C

In right-angled triangle OBA :

anZE-AB . AB-36xtanl
3 36 3

So area of triangle OBA

_ 1. 36x36xtanE
2 3
and area of quadrilateral OBAC

=3.6%x tan% = 22.447...cm?

Area of sector

_ 1 362x2 7 =1357..cm?
2 3

So area of shaded region
= 22.447...-13.57...=8.88cm* (3s.f)

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free.



Pure Mathematics Year 2

SolutionBank

12

a Area of sector OBC = %(r + 8)2 6cm?

Area of sector OAD = 1 r2e cm?
So area of shaded region ABCD

= [% (r +8)%0 - % rzej cm? = 48cm?

O((r* +16r +64) —r*) =96
6(16r +64) =96
O(r+4)=6
ro+460 =6 Q)
rg=6-460
r= 5_ 4
0
b Substituting r =106 in equation (1):
6 =106 + 40

Rearranging:
56° +26-3=0
(50-3)(@+1) =0

So6?=i andr:10><§=6
5 5

Perimeter of shaded region
=(r6+8+(r+8)8+8)cm

_18 18+22 ,3_28cm
5 5

13 Area of sector = Acm? = % x 282 x 0

Perimeter of sector = Pcm
=r@ + 2r = (2860 + 56) cm

AsA=4P:

3926 = 4(280 + 56)
9860 = 2860 + 56
700 =56

9-6_08
70

SoP =286+56=28x0.8+56=784

14

6m
Flowerbed

14m

a Using the cosine rule:
2 2 2

10° +12° -14° _ 0.2
2x10x12

Z/BAC =cos 0.2

/BAC =1.369...=1.37 rad (3 s.f.)

cos BAC =

b Area of triangle ABC

_ % «12 x10 x sin A = 58.787...m°

Avrea of sector (lawn)

_ % « 62 x A = 24.649... m?

So area of flowerbed
= 58.787...— 24.649...= 34.1m” (3 s.f)
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15 b Lengthofarc AB=12x1.2=14.4cm
Q 25em R 75cm 0 OD =12xc0s1.2 = 4.348...cm
0.3rad BD =12xsinl1.2 =11.184...cm
s AD =12 -4.348...=7.651...cm
10cm Perimeter of DAB
= AB + AD + BD
=14.4+7.651...+11.184...= 33.236...
P =33.24cm (2d.p.)
a RP?=252+102-2x10x% 2.5 x cos 0.3 17
=58.48... B
RP = 7.65cm |
QP =10x0.3=3cm Scm 12cm
So perimeter of S
=3+75+7.65=18.1cm (3s.f.) A C
b AreaofS s

:%xlOz ><O.3—%><2.5><10><Sin0.3

D
=11.3cm? (3s.f)

BE =5xsin0.6 = 2.823...

16a
50 sin BCE = 2.823...

hence ZBCE = 0.237...

and ZBCD = 0.474...

Shaded area to left of BD

- % «122 x (0.474... —5in 0.474...)

=1.271...

Shaded area to right of BD

_ % x5 x (1.2 — sin1.2)

=3.349...
AC =12xtanl1.2 = 30.865... cm
Area of triangle AOC So total shaded area
=1.271...+ 3.349... = 4.620...

=1 1230.865... =185.194... cm?
2 =4.62 cm® (3s.f)

So area of R

—185.194... — % «122 x1.2 = 98.794...

=98.79cm? (2d.p.)
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Challenge
Arclengthl =rf = 6 = —

-

Soarea=£r29=lr2(Lj=irl
2 2 r 2
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