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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise A, Question 1

Question:

Convert the following angles in radians to degrees:
z
(@) 2o

b) T2

5z
(€)1

n
Ulry

5z
)y

3
(h) %
(i) 3r

Solution:

T 180 °
(@5 rad="57" =9°

T 180 °
(b) grad=" . =12°

5
. 150
(©) 3, rad=5x180° =75°
2

% 180 °
(dZrad=">5— =90°

7 2 00
(e) 5 rad=7x180° =140°
—


http://www.kvisoft.com/pdf-merger/

Heinemann Solutionbank: Core Maths Z Page2 of 2

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com
. 30°
() 5 rad=7x180° =210°
6..
51 450
(g) 5 rad=5x180° =225°
&

3n
(h) 5 rad=3x90° =270°

(i) 3rrac=3x 18C° =54C"°
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise A, Question 2

Question:

Use your calculator to convert the following angles to degrees, giving your answer to the nearest 0.1 ° :

(a) 0.46

(b) 1¢

(c) 1.135

(d) V3°

(e)2.%

(f) 3.1#

(g) 3.4

Solution:

() 0.46=26.356 ... ° =26.4° (nearest0.1°)
(b) 1°=57.295 ... ° =57.3° (nearest0.1°)
(c)1.135=65.030 ... ° =65.0° (nearest0.1°)
(d) V3=99.239 ... ° =99.2° (nearest0.1°)
(e)2.5=143.239 ... ° =143.2° (nearest0.1°)
(f)3.14£=179.908 ... ° =179.9° (nearest0.1°)
() 3.4€=199.9¢ ... ° =200.C° (neares0.1°)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise A, Question 3

Question:

Use your calculator to write down the value, to 3 significant figures, of the following trigonometric functions.

(a) sin 0.5

(b) cos  2¢

(c) tan 1.05

(d) sin Z

(e)cos 3.€°

Solution:

(@) sin 0.5=0.47942 ... =0.479 (3s.f)
(b) cos V2¢=0.1559 ... =0.156(3s.f.)
(c)tan 1.05=1.7433 ... =1.74(3s.f)
(d)sin £=0.90929 ... =0.909 (3s.f.)
(e)cos 3.66= -0.8967 ... = -0.897(3s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise A, Question 4

Question:
Convert the following angles to radians, giving your answers as multiptes of
(a) 8°

(b) 10°
(c) 22.5°
(d) 30°
(e) 45°

(f) 60°

(9) 75°
(h) 80°

(i) 112.5°
() 120°
(k) 135°
(l) 200°
(m) 240°
(n) 270°
(0) 315°

(p) 330

Solution:

T T

(b) 10° =10 x 75, rad =75 rad

(c)22.5° = 1807 = 3 rad
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T

(d)30° =30 x 75, rad =7 rad

ya

(e)45° =45x7.. rad :”7 rad

()60 ° =2 x answer to (d) :% rad

x T
@75° = lnﬁjm‘d = 51_2 rad
12
(h) 80 ° :Sﬂxlnﬁ}md = % rad

5
(i) 112.5° =5 x answer to (c) :?n rad
. 2

() 120° =2 x answerto (f) =5 rad

3
(k) 135° =3 x answerto (e) =,/ rad

200% n

()200° = 185 5

4,
(m) 240 ° =2 x answer to (j) :?ﬂ rad

o o 3—7[
(n)270° =3x90° =7, rad

3r Tn

(0)315° =180° +135° =+ —, = ~, rad

11

(P)330° =11x30° =" rad

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise A, Question 5

Question:

Use your calculator to convert the following angles to radians, giving your answers to 3 significant figures:
(a) 50°

(b) 75°

(c) 100°

(d) 160°

(e) 230°

(f) 320¢

Solution:

(@)50° =0.8726 ... ¢ =0.873(3s.f.)
(b)75° =1.3089 .. ¢ =1.3r(@3s.f)
(c)100° =1.7453 ... ¢ =17%(3s.f)
(d)160° =2.7925 .. ¢ =27%(3s.f)
(€)230° =4.01425 .. ¢ =40F(3s.f)
(f)32C° =558 ... ¢ =55¢C(3s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 1

Question:
An arc ABof a circle, centre @Qnd radiug cm, subtends an angle@dians at OThe length of ABs | cm.

(a) Find | when
@iHr=6,6=0.45
(iyr =4.5,0=0.45

3
(i) r =20, 6= =

(b) Find rwhen
@)1 =10,6=0.6
(i)l =1.26,0=0.7

5
(i) I = 1.5z, 0= o=

(c) Find fwhen
@I=10,r=75

(i)l =4.5r=5.625

(i) 1= v12,r=+3
Solution:

(&) Using I=r6
I=6%x045=27

(i) 1 =4.5x0.45 = 2.025

3
(i) | =20 x g7 =750(23.63s.f)

: L
(b) Usingr= 7
oo 1 2
()r= o6 =163

(iyr= 757 =18

(iyr = 2= =15x T =7 =3;
5
-

12

[
(c) Using 6=

. 10 1
o= 75=13

- 45

(i) 0= 54,5 =08

(ig= "5 ="93 =2

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 2

Question:

A minor arcAB of a circle, centr® and radius 10 cm, subtends an anghO. The major aréB subtends an angle5
atO. Find, in terms oz, the length of the minor a/AB.

Solution:

A

\

/lem

/

B

The total angle at the centre 80
6x = 2

X:3

Usingl = ré to find minor arcAB
ud 10z

Izloxg: 3 Cm

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 3

Question:

An arcAB of a circle, centr® and radius 6 cm, has lendtbm. Given that the chorB has length 6 cm, find the value
of I, giving your answer in terms z.

<)

AOAB is equilateral, soz AOB = ”g rad.

Solution:

Usingl =6
z
l=6x 35 =2

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 4

Question:

The sector of a circle of radiug 10 cm contains an angle of 5 radians, as shown in the diagram. Find the length of
the arc, giving your answer in the fopnV g cm, wherep andq are integers.

V10¢m

Solution:

Y10¢m Y10¢cm

Usingl = r@ withr = ¥ 10 cm and) =  5°
= V10x V5= V50=\25x2=5+2 cm

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 5

Question:

Referring to the diagram, find:

2 CIE/«H
3¢ nL,,f"/

'|II |
1

0<6 | |

/ ."I
K\/

2cm

HH"‘H
Jem T

(a) The perimeter of the shaded region wiéen0.8 radians.

(b) The value 06 when the perimeter of the shaded region is 1«

Solution:

3¢ mf,ﬂﬁ/ \

-____.r'"' |
0<8 | |

/ Iu'l
\\/

2cm

RH'\-\_\_\‘
Jem ™

(a) Usingl =ré,

the smallerarc =3 x0.8=2.4 cm

the largerarc = (3+2) x0.8=4 cm

Perimeter =24 cm+2 cm+4 cm+2 cm=10.4 cm

(b) The smaller arc =@Bcm, the larger arc =6bcm.
So perimeter = (8+50+2+2) cm.
As perimeter is 14 cm,

80+4=14
80 =10

10 1
0= "9 =17

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 6

Question:

A sector of a circle of radiuscm contains an angle of 1.2 radians. Given that the sector has the same perimeter as a
square of are36 cm?, find the value or.

Solution:

Usingl = r6, the arc length = 1r2cm.
The area of the square = 36 %rso each side = 6 cm and the perimeter is, therefore, 24 cm.
The perimeter of the sector = arc lengthr+cn = (1.2 +2r) cm=3.2 cm.
The perimeter of square = perimeter of sector so
24 =3.2
24

32 =15

r =

rem Y\ \

PN
<12% | lem

‘“u‘ /! [
\"-._ ! ."I |
rem<._ /
¥

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 7

Question:

A sector of a circle of radius 15 cm contains an angteraflians. Given that the perimeter of the sector is 42 cm, find
the value o0¢.

Solution:

Usingl = ré, the arc length of the sector =asm.
So the perimeter = ( 5+ 30) cm.
As the perimeter =42 cm

150 + 30 = 42
=> 159=12
12 4
= 0=15=5

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 8

Question:

In the diagram ABs the diameter of a circle, centrea@d radius 2 cm. The pointi€on the circumference such thatCOB = Sz

radians.

2cm

(a) State the value, in radians, af COA.
The shaded region enclosed by the chorda&€ CBand ABis the template for a brooch.

(b) Find the exact value of the perimeter of the brc

Solution:

. AN
A \
\\\

C
y

AN |
:! ' B

2 T
(@ £COA=z~- Fm= 7 rad

Fy

(b) The perimeter of the brooch = AB + arc BC + chord AC.
AB =4 cm

2

arc BC =rOwithr =2 cm and & 37 S0
2 4

achszxgn: 37T Cm

As « COA = % (60 °), ACOA is equilateral, so

chord AC=2 cm

(2 )

4
The perimeter =4 cm +;z cm +2 cm = K 6+3m ) cm

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 9

Question:

The pointsA andB lie on the circumference of a circle with cerfrand radius 8.5 cm. The poi@tlies on the major a
AB. Given that « ACB = 0.4 radians, calculate the length of the minorABc

Solution:

C

Using the circle theorem:
Angle subtended at the centre of the circle =2 x angle subtended at the circumference

2 AOB =22 ACB=0.8&

Usingl =6
length of minor arlAB = 8.2 x 0.8 cm=6.€ cm

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise B, Question 10

Question:

In the diagran©OAB is a sector of a circle, cent@and radiugk cm, and « AOB = 26 radians. A circle, centr€ and
radiusr cm, touches the a#B at T, and touche®A andOB atD andE respectively, as shown.

(a) Write down, in terms d® andr, the length ofOC.

(b) Using AOCE, show thaRsin 8 =r (1 +sin@) .

3
(c) Given that sing = 7 and that the perimeter of the sed@#B is 21 cm, find', giving your answer to 3 significant

figures

Solution:

@)0C=0T-CT=Rcm-rcm=(R-r) cm
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(b) In AOCE, « CEO =90 ° (radius perpendicular to tangent)
and « COE =4 (OT bisects « AOB)

) ) CE
Using sin 2 COE = ‘o

r
sin 0= 4

B
(R-r) siné=r
Rsinf-rsinf=r
Rsinfd=r+r sin @
Rsinfd=r(1+sing)

(c) Assind =

andd =sin"1 - =0.84806 .. ¢

The perimeter of the sector R2 2R6 = 2R

()
\

So21= [ ousos .. )
\ J
21x3 9
= = u(1sas06 .. ) 2(1sasos .. ) -243(@3sf)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 1

Question:
(Note: give non-exact answers to 3 significant figures.)

Find the area of the shaded sector in each of the following circles with Celhieave your answer in termsgfwhere
appropriate.
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(e

¢ 4cm

Solution:
(a) / ‘\
| C

1
Area of shaded sector 5 %8 0.6 =19.2 cr

(b)

b4 27n

9 T = —, cn?=6.75 cm?

1
2

Area of shaded sector
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Angle subtended & by major arc =2 -
9
x 12 — =1.296 cm?

"'“‘-q_.\__h |

'thﬁ

z_ %=
- = 5 rad

Nl =

Area of shaded sector

TN

4 cm

G

(2-15) rad

°)

Page3 of 4

faisal.rana@biochemtuition.com

Angle subtended & by major arc =
( \ =38.3 cri(3s.f)

Area of shaded sector >

\ Zﬂ)\
The triangle is equilateral so angleGaiin the triangle is;

Angle subtended & by shaded sector #- % rad =

2r 16 2
= = ?77,’ cm

1
Area of shaded sector 5 *4

2z
5 rad

rad.
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(f)

As triangle is isosceles, angleGitn shaded sector is 6.4

1
Area of shaded sector 5 %80.4=5 cn?

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 2

Question:
(Note: give non-exact answers to 3 significant figures.)

For the following circles with centi€, the area of the shaded sector is given. Find the valueinfeach case.

(@)

Solution:
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(a)

A= I.Q cm?

X*x 1.2 =0.6¢2 cn?

Nl =

Area of shaded sector

So 0.6¢¢=12
> x2=20

> x=4.47 (3s.f)

(b)

A=15ncm?

1
Area of shaded sector 5 x& x ( 21 -

23
So 15 = anz

24 x 15

= X°= 23

> x=3.96(3s.f)

(©)

A=20cm”

Area of shaded sector x 4.8 x cm?

Nl =

1
So 20=7 x4.5x
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> x= 22 -1098(3sf)
4.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 3

Question:
(Note: give non-exact answers to 3 significant figures.)

The arcAB of a circle, centr® and radius 6 cm, has length 4 cm.
Find the area of the minor secAOB.

Solution:

Sin

1
—
)

U
4
0

w N %LQ

1 2
So area of sector =, @& 7 =12 cn?

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 4

Question:

(Note: give non-exact answers to 3 significant figures.)

The chordAB of a circle, centr® and radius 10 cm, has length 18.65 cm and subtends an afgkdains aO.
(a) Show that = 2.40 (to 3 significant figures).

(b) Find the area of the minor secAOB.

Solution:

(@)

Using the line of symmetry in the isosceles triar@is

.0 935
Sin 2 = 10
[ 9.325
S =sin~1 ( o ) (Use radian mode)
_ ( 9.325\
0=2 sin~1 \ o j =2.4025 .. =2.40(3s.f)

1
(b) Area of minor sectohOB = - x 1% x § = 120 cn? (3 s.f.)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 5

Question:
(Note: give non-exact answers to 3 significant figures.)

The area of a sector of a circle of radius 12 cm is 160 cm
Find the perimeter of the sec

Solution:

1

Using area of sector = r2o

1
100 = 5 x 1%6
_ 100 35,
= 0= 7, = 18
) [ \ 61 122 2
The perimeter of the sector =12 + 12 #1212 \ 2+0 ) =12x 72 =753 =403 cm

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 6

Question:
(Note: give non-exact answers to 3 significant figures.)

The arcAB of a circle, centr®© and radius cm, is such thatz AOB = 0.5 radians. Given that the perimeter of the
minor sectoAOB is 30 cm:

(a) Calculate the value of
(b) Show that the area of the minor se&@B is 36 cns.

(c) Calculate the area of the segment enclosed by the AB and the minor arAB.

Solution:
A
B
(a) The perimeter of minor sector AOBr=r + 0.5 = 2.5 cm
So030=25
30
> r=5,=12

1 1
(b) Area of minor sector =, K x = 3 x12x0.5=36 cm

(c) Area of segment
%rz ( 0 —sin 0 }

% x 12 (O.S—Sin 0.5)

=72(0.5-sin 05)
= 1.4¢ cm? (3 s.f.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 7

Question:
(Note: give non-exact answers to 3 significant figures.)

In the diagram, ABs the diameter of a circle of radiusm and « BOC =@ radians. Given that the area ofCQB is equal
to that of the shaded segment, show that® sin 0 = .

Using the formula

area of atriangle =; ab si@

1
area of /COB = 3r? sin @

«AOC= (z-6) rad

R

Area of shaded segment %rz[ Kn—ej - sin Kn—@) } @

As @ and @are equal

L ()
)

L 1
Sr2 sin 6= n—0- sin, 7-6
2 2

L \ J
sinf=x-0- sin (z—60)
andassin g—-6) = siné
sinfd=n-6-sin 6
So O0+2sinf=x

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 8

Question:
(Note: give non-exact answers to 3 significant figures.)

In the diagramBC is the arc of a circle, cent@and radius 8 cm. The poimdsandD are such that OA = 0D =5 cm.
Given that ~ BOC = 1.6 radians, calculate the area of the shaded region.

Solution:

1
Area of sector OBC =, r?g withr =8 cm and) = 1.6°

1
Area of sector OBC =, x%x 1.6 =51.2 crf

Using area of triangle formt
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1
Area of AOAD = 3 x5x5x sin 1.6=12.495 cm

Area of shaded regic = 51.2 — 12.49¢ = 38.7 cn? (3 s.f.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 9

Question:
(Note: give non-exact answers to 3 significant figures.)

In the diagramAB andAC are tangents to a circle, cen®end radius 3.6 cm. Calculate the area of the shaded region,

2
given thatzBOC = Sz radians.

Solution:

In right-angledA\ OBA: tan T ==

= AB =3.6 tan %
1 T
Area of AOBA = 5 % 3.6 x3.6 xtan 3

So area of quadrilateral OBAC = 3.8 tan % =22.447 .. cf

1 2
Areaof sector =, x3%x ;w=1357 .. cm

Area of shaded regit
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= area of quadrilater®BAC — area of sectddBC
=8.8¢ cm? (3s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 10

Question:
(Note: give non-exact answers to 3 significant figures.)

A chord ABsubtends an angle ofr@dians at the centre @ a circle of radius 6.5 cm. Find the area of the segment enclosed
by the chord ABand the minor arc ABvhen:

(a) =0.8

2
(b) 6= 5=

4
(c)o= 37
Solution:
1
(a) Area of sector OAB =,  x 6?5¢ 0.8

1
Area of JOAB = 7 x 6.% x sin 0.8

1 1 .
Area of segment =, x &% 0.8~ x6.5xsin 0.8=1.75 cA(3s.f)

1 2 2
(b) Area of segment =, ><6?.5( 3T-sin Sw ) =25.9 cn? (3 s.f.)

1 2 2
(c) Area of segment =,  x 62.5( 3T-sin o7 ) =25.9 cn? (3 s.f)

2
Diagram shows why; z is required.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 11

Question:
(Note: give non-exact answers to 3 significant figures.)

An arcAB subtends an angle of 0.25 radians attheimference of a circle, centr® and radius 6 cm. Calculate the ¢
of the minor sectcOAB.

Solution:

Using the circle theorem: angle at the centre = 2 x angle at circumference
<«AOB = 0.5

1
Area of minor sector AOB =,  x?6< 0.5 =9 cn?

© Pearson Education Ltd 2C
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Radian measure and its applications
Exercise C, Question 12

Question:

(Note: give non-exact answers to 3 significant figures.)

In the diagramAD andBC are arcs of circles with cent@® such thaDA =0D =r cm,AB =DC = 8 cm andzBOC = ¢
radians.

B
gem -

\
A #_f""f \
rem v .

(b) Given also ther = 106, calculate the perimeter of the shaded re:

Solution:
@ B
Scm
.,-o-"""f'- IIl
- \
rem__ \
- ' |
— al I
0<_8 I| |
HI“’"‘H—-..\___\_\_E. I|I| II|
h""“i‘-\-.. f
D HH_\E /
~/
c

1
Area of larger sector =, r(+8) 29 cm?

1
Area of smaller sector 5r20 cm?
Area of shaded region

1 1
= 5 (r+8)2 - r%9 cm?

N |-

9[ (r2+16r+64) —rZ} c?
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( )

1
=20, 16+64 | cnf
N )

=89 (r+4) cn?

S048=& (r+4)

> 6=r0+40 *

> r0=6-49
6

> r:;—4

(b) Asr = 109, using *
1002+ 40-6=0
502+29-3=0
(50-3) (6+1) =0

3
Sof= gandr=100=6
Perimeter of shaded region =rf+8+ (r+8)0+8 ] cm

) 18 42
So perimeter =" +8+. +8=28cm
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 13

Question:
(Note: give non-exact answers to 3 significant figures.)

A sector of a circle of radius 28 cm has perimetem and ared cnr.
Given thalA = 4P, find the value oP.

Solution:

The area of the sector xH8 0 =392 cm? = A cm?

Nl —

The perimeter of the sector = (28 56) cm =P cm
AsA=4P
399 =4 (28 +56)
989 = 289 + 56
700 = 56
56
0= 7,=08

P=280+56=28(0.8) +56=78.
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Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise C, Question 14

Question:
(Note: give non-exact answers to 3 significant figures.)

The diagram shows a triangular plot of land. The sid&<BC andCA have lengths 12 m, 14 m and 10 m respectively.
The lawn is a sector of a circle, cenfrand radius 6 m.

A

6m

6m 4m

B C

14 m

(a) Show thavBAC = 1.37 radians, correct to 3 significant figures.

(b) Calculate the area of the flowerk

Solution:

6m 4m

B C
14 m
(a) Using cosine rule
b? +c? - &
cos A= 2be
102+ 12 - 14

CosA= ", ox12z =02

A=cos™ 1 (0.2) (useinradian mode)
A=136¢ .. =137(3s.f.
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1
(b) Area of AABC = 75 x 12 x 10 x sinA=58.787 ... m
1
Area of sector (lawn) =, x?6< A=24.649 .. m

Area of flowerbed = area AABC - area of sectc = 34.1m? (3 s.f.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 1

Question:

TriangleABC is such that AB =5 cm, AC = 10 cm and ABC =90 ° . An arc of a circle, centfeand radius 5 cm,
cutsAC atD.

(a) State, in radians, the value of BAC.

(b) Calculate the area of the region encloseBC, DC and the arBD.

Solution:
C
Sci
D
S5¢m
4 5¢cm B

(a) In the right-angled ABC

5 1
cos «BAC= 7~ =7

10 2
_
ZBAC= 5
1 .o
(b) Area of AABC = 5 x5x 10 xsin 3 =21.650 .. cfn
1 T
Area of sector DAB =, x%x - =13.089 .. cr

Area of shaded region = area/AABC - area of sectcDAB = 8.56 cn? (3 s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 2

Question:

The diagram shows a minor sec@vIN of a circle centr® and radiug cm. The perimeter of the sector is 100 cm and
the area of the sectorAscn?.

M SN
" /
\ /

M,
\‘x ,.r"r
\ / rem
\ /
\ /
x\\ /
xf
o

(a) Show thaf\ = 50r - r2.

(b) Given that varies, find:
(i) The value of for whichA is a maximum and show thatis a maximum.

(i) The value of « MON for this maximum area.
(iif) The maximum area of the sectOMN.

[El
Solution:
M N
* /
\ /
\
‘n\\ J.r"r
\ /rem
\ /
b J/
x\ /
xf
9

(a) Let ZMON = ¢°
Perimeter of sector = (r2+r8) cm
So0100=2+r6

= r6=100-2
100
e

= 9= — -2¢%

1

The area of the sector A= cn? = 3129 cm?
1 100

SoA= r? ( - -2 )

> A=50 -r2
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(b)y ()A= - (r?-50r) = - [ (r-25)2-625] =625—- (r—-25) 2

The maximum value occurs wherr 25, as for all other values pomething is subtracted from 625.

(i) Using *, whenr = 25,0 = %) -2=Z

(iii) Maximum area = 625 ¢?2

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 3

Question:

The diagram shows the triangD with OC = OD = 17 cm and CD = 30 cm. The mid-pointGi is M. With centre
M, a semicircular aré, is drawn orCD as diameter. With cent@ and radius 17 cm, a circular akgis drawn fromC

to D. The shaded regidR is bounded by the arég andA,. Calculate, giving answers to 2 decimal places:

0

(a) The area of the triang®CD.
(b) The angleCOD in radians.
(c) The area of the shaded regin

[E]
Solution:

(a) Using Pythagoras' theorem to fio:
OM2 =17 - 152 = 64
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= OM=8cm

[y

1
Area of AOCD = 5CDxOM=7 x30x8=120 ch

) 15
(b) In AOCM:sin ~COM= 7 = ~«COM=10808 ... ¢
So xCOD=2x ~ COM=2.16(2d.p.)

(c) Area of shaded regidR = area of semicircle — area of segmEBA,
Area of segment = area of sed®ED — area of sectof OCD

(

1
= 5 x17 k < COD - sin « COD } (angles in radians)

Page2 of 2

faisal.rana@biochemtuition.com

=192.362 ... crha(use atleast3d.p.)
1
Area of semicircle =5 % x 1% =353.429 .. cm
So area of shaded regiR = 353.42¢ ... - 192.36. ... =161.07 cm?(2d.p.
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Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications

Exercise D, Question 4

Question:
The diagram shows a circle, cen®@eof radius 6 cm. The poinsandB are on the circumference of the circle. The

of the shaded major sector is 80%cBiven that - AOB = 6 radians, where 0 € < z, calculate

£\

(a) The value, to 3 decimal places pof

(b) The length in cm, to 2 decimal places, of the minoA&.c

[E]
Solution:

-

(a) Reflex angle AOB = (2-0)

Area of shaded sector

rad
) = 36z — 189 cn?

Nl =

%8 (2%-6

So 80 = 36r - 189
= 18)=36r- 80

=

36z — 80
—— =1.839(3d.p.)

18
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(b) Length of minor arAB =66 = 11.0:cm (2 d.p.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 5

Question:

The diagram shows a secfoAB of a circle, centr® and radius cm. The length of the aB isp cm and 2 AOB is 8
radians.

B

(a) Find@ in terms ofp andr.

1
(b) Deduce that the area of the sectdr is pf.cm

Given thatr = 4.7 andp = 5.3, where each has been measured to 1 decimal place, find, giving your answer to 3 decimal
places:

(c) The least possible value of the area of the sector.
(d) The range of possible valuestof

[E]
Solution:

(@ Usingl=r0 = p=r6d

p
Sof=

r

p 1
=2 =
Sr2x = = Sprent

1
(b) Area of sector =129 = 5
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(C)4.65 < r<4.75525 < p<5.35

ST

Least value for area of sector x 5.25 x 4.65 = 12.20%(8nd.p.)

(Note: Lowest is 12.20625, so 12.207 should be given.)

max p 5.35

wos = 1.1505

minr ~ 4.

(d) Max value of) =

So give 1.150 (3 d.p.)
min p 5.25
~ = =1.10526

maxr — 475

So give 1.106 (3 d.;

Min value off =

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 6

Question:

The diagram shows a circle cen®&and radius 5 cm. The length of the minor ARis 6.4 cm.

(a) Calculate, in radians, the size of the acute ahQR
The area of the minor sectdOB is R; cn? and the area of the shaded major se&@B is R, cné.

(b) Calculate the value &;.
(c) CalculateR;: R, in the form 1p, giving the value op to 3 significant figures.

[E]
Solution:

(@) Usingl =r6,6.4 =9
6.4
= 0= 75 =128



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com

1
H =2
(b) Using area of sector =40

1
R,= 5, x%x128=16

(c)R, = area of circle R, =75? - 16 = 62.5398

Ry 16 1

SOR, = 625398 .. - 3908

1
p
> p= 3.91(3s.f)

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 7

Question:
r
A d 5 \
\ 2d
ll"u
; "Il
2d | 08 |
. ) ,I'
/ | ;
—— "I;.I
D (
9,
Shape X

Shape Y
The diagrams show the cross-sections of two drawer handles.
ShapeX is a rectangl&BCD joined to a semicircle witBC as diameter. The length ABd&cm and BC = @ cm. Shape

Y is a secto©PQ of a circle with centr® and radius @ cm. AnglePOQ is 9 radians.
Given that the areas of shapeandY are equal:

1
(@) Prove that = 1 + 7.
Using this value of), and given thadl = 3, find in terms ofr:

(b) The perimeter of shapée

(c) The perimeter of shapé

(d) Hence find the difference, in mm, between the perimeters of sX andY. [E]
Solution:
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2d
2d

a8

0
Shape X Shape Y
(a) Area of shap¥

= area of rectangle + area of semicircle
1
=20 + ;ndz c?

1
Area of shapd = 5 (2d) 20 = 2020 cn?
1
AsX=Y: 22+ Jad?=2d%
Divide by a2 1+ 7 =0

(b) Perimeter oK

= (d+2d+d+=d) cm withd=3
(3r+12) cm

(c) Perimeter o¥

= (2d+2d+2d9) cmwithd=3andd =1+ 7
[z
=12+6 1+
L)
(a3 )
= 18 + —~ cm
L2

(d) Difference (in mm)

_ [ (18+37”) i (&+12) } <10
o m )
=10 6-% )
=12.87 ...
=12¢@3sf.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 8

Question:

The diagram shows a circle with cen@&nd radius 6 cm. The choRf divides the circle into a minor segméjtof
areaA; cn? and a major segmeRy, of areaA, cn?. The chordPQ subtends an angleradians a0.

(@) Show thap\, = 18 (0 —sin 0) .
Given thatA, = 3A;and f(0) =20-2 sinf - =

(b) Prove thatf @) =0.

(c) Evaluate f(2.3) and f(2.32) and deduce 2.2 < 6 < 2.3z. [El

Solution:

(a) Area of segmerR, = area of sectddPQ - area of triangl©PQ
1 1
> A= x@x0- 5 x6xsing
> A =18(0-sin@)

(b) Area of segmerR, = area of circle — area of segméyjt
= A2:7162—18(9—Sin 0)
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=> A,=36r-18)+ 18 sind
AsA,=3A,
36r — 189+ 18 sind=3 (18 - 18 sinf) =549 -54 sinb
So7P-72 sinfh-36r=0
=> 36(XYP-2sinf-z) =0
=> 20-2sinf-z=0
Sof(6) =0
(c)f(2.3) = -0.0330
f(2.32) = +0.0339 ..
As there is a change of sif lies between 2.3 and 2.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 9

Question:

TriangleABC has AB = 9 cm, BC = 10 cm and CA = 5 cm. A circle, ceAtiand radius 3 cm, interse@8 andAC at
P andQ respectively, as shown in the diagram.

A -

L

« 10 ¢m

(a) Show that, to 3 decimal placeg, BAC = 1.504 radians.

(b) Calculate:

(i) The area, in cA of the sectoAPQ.

(i) The area, in crf of the shaded regidPQC.

(iii) The perimeter, in cm, of the shaded regBPQC. [E]

Solution:

L

« 10 ¢m

(a) In AABC using the cosine rule:
b2 + 2 - g2
CoOsA= = o

52+ 9% - 107
= cos £ BAC= ", 5.9 =0.06

= «BAC=150408 ... radians =1.503d.p.)
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1
(b) (i) Using the sector area formula: area of sector; 20

1
=> areaofsector APQ =, *2% 1.504 =6.77 cri(3s.f.)

(i) Area of shaded regioBPQC
= area ofAABC - area of sectoAPQ

1 1
= 5 x5x9xsin 1.508- 5x32><1.504 cnd

15681 ... cm

=15.7 cnt (3s.f)

(iii) Perimeter of shaded regi@PQC
=QC +CB + BP + ar®Q
=2+10+6+ (3x1.504) cm
=2251 ... cm

=22.5cm (3 s.f.

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 10

Question:

The diagram shows the sec®@AB of a circle of radius cm. The area of the sector is 15%and ~ AOB = 1.5
radians.

A ( el ﬂmh} B
\ /

\/
@)

(a) Prove that = 2V 5.

(b) Find, in cm, the perimeter of the sediB.
The segmenR, shaded in the diagram, is enclosed by thé\Brand the straight lin&B.

(c) Calculate, to 3 decimal places, the areR.of

[E]
Solution:
A& ""f__ﬁ_ﬂ_ﬁy B
\ /
/
\ /7

N/
0

(a) Area of sector :%rz ( 1.5 ) cnt

2.
Sor2=15

60
> 2=z — =20

3
= r= \/20:14x5:\/4>< V5=245
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(b) Arc length AB =r (1.5) =3+ 5cm
Perimeter of sector

= AO + OB + arcAB
(2V5+2VY5+3V5) cm
7V5cm

=15.7cm (3 s.f.)

(c) Area of segmerR
= area of sector — area of triangle

1
=15~ Sr? sin 1.5 cn?

= (15-10 sin 1.5) cn?
=5.025 cr? (3 d.p.

© Pearson Education Ltd 2C
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Radian measure and its applications
Exercise D, Question 11

Question:

The shape of a badge is a se&B€C of a circle with centré and radius\B, as shown in the diagram. The triangRC
is equilateral and has perpendicular height 3 cm.

(a) Find, in surd form, the length AB.

(b) Find, in terms of, the area of the badge.

2v3
(c) Prove that the perimeter of the badgeTfs ( T+6 ) cm.

[El
Solution:

o - 5 B -,
B i 7 (

/
\ /
N\ 3em /
\

(a) Using the right-angleda ABD, with ~ ABD =60 °

) 3
sin 60 ° = AB

S _ 3

3x — =23

= — = X .= cm

ﬁ V3
2
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(b) Area of badge

= area of sector

1
= 3 x (2V3) 2whered = 3

3

:Exlzxg

27 cn?

(c) Perimeter of badge
=AB + AC + arcBC

( =)

= 2V3+2V3+2V3 cm
\ )

(=)

=2V3 , 2+ cm
L")

2vs [

- 3 k6+77:)cm

© Pearson Education Ltd 2C
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Radian measure and its applications
Exercise D, Question 12

Question:

There is a straight path of length 70 m from the péitt the pointB. The points are joined also by a railway track ir
form of an arc of the circle whose centr€iand whose radius is 44 m, as shown in the diagram.

Railway track
i My,

< ¥
a5t Ty
4 Lo
o 4,
”
Path

T0m

:,
)

{"r

(a) Show that the size, to 2 decimal placesACB is 1.84 radians.

(b) Calculate:

(i) The length of the railway track.

(i) The shortest distance fro@to the path.

(iii) The area of the region bounded by the railway track and the path.

[E]
Solution:

e
L>
=

|
1
L
L]
L]
L]
L]

C

(a) Using right-angled\ADC
35

sin « ACD = m

So ~ ACD =sin"1

7~ TN\
blw
Slao
N—

5

and ~ ACB=2 sin~1 4 ) (work in radian mode)

VR
w

> ,ACB=1.8395 .. =1.8%2d.p.)
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(b) (i) Length of railway track = length of arc AB =44 x 1.8395 ... =80.9m (3s.f)
(i) Shortest distance froi@ to AB is DC.

Using Pythagoras' theorem:

DC?=44#-3%

DC = {4# - 352 = 26.7 m (3s.f.)

(ii) Area of region = area of segment

= area of sectohBC — area ofAABC

1 1 1 .
= ; x4#x18395 ... - , x70xDC (oF x44sin 1.8395 ... ©)

=847m2 (3 s.f.

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 2

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2
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Radian measure and its applications
Exercise D, Question 13

Question:
A d4em D
6 cm ﬂ‘nll
I|
026 |
x. II|
6em /
B 4cm C

The diagram shows the cross-sec#®CD of a glass prism. AD = BC = 4 cm and both are at right angIBXtdAB is

the arc of a circle, cent@ and radius 6 cm. Given that AOB = 26 radians, and that the perimeter of the crmssion
is2(7+x) cm:

| Y oz
(@) Showthat, 2+2 sind-1 = 7.
\ ) e

(b) Verify thatd = &

(c) Find the area of the cr«-section

Solution:

(@) In AOAX (see diagram)

X .
6 =sin 0

=> X=6 sind
SoAB=X%=12 sind (AB=DC)
The perimeter of cross-section
arc AB + AD + DC + BC
[6(20) +4+12 sinfd+4] cm
(8+120+12 sin ) cm
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S02(7+z) =8+ 1P+ 12 sind

= 14+2x=8+1¥+12 sind
= 120+12 sinf-6=2r

w [N

Divideby 6: 2&+2 singd-1=

N |~
N—
|
(SN
1
\

(b)Whend= 5, 20+2snf-1= 5 + ( 2 x

(©) 4cm
6cm
g 12sin#
6cm
The area of cross-section = area of rectaA§€D - area of shaded segment
Area of rectangle =4 x \ 12 sin% ) =24 ém

Area of shaded segment
= area of sector — area of triangle

T 1 T

1
= 5 x@x T -5 x&sin 3

=3.261 .. cn
So area of cro-section = 20.7 ¢2 (3 s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Radian measure and its applications
Exercise D, Question 14

Question:
Two circles G and G, both of radius 12 cm, have centresadd Q respectively. Qlies on the circumference of, 0, lies on the

circumference of C The circles intersect at Ad B and enclose the region R

2
(a) Show that« AO,B = 3z radians.

(b) Hence write down, in terms of the perimeter of R

(c) Find the area (R, giving your answer to 3 significant figur

Solution:

A

B

(@) AAO, 0, is equilateral.

T .
So « AO,0, = gradlans

2n
ZA0B=22A00,= 7 radians

(b) Consider arc AgB in circle G.
Using arc length *6

or
arc AQB =12 x 3= 87 cm
Perimeter of R= arc AOB + arc AQB =2 x 8z= 16z cm

(c) Consider the segment ABin circle G.
Area of segment A(B
= area of sector (AB - area of /O,AB

1 2z 1 .2
=3 x 12 x s~ > x 12 x sin 3

=88.442 .. crA

Area of region R

= area of segment AB + area of segment AB
=2x88442 .. cm

=177cm? (3 s.f.

© Pearson Education Ltd 2C



	Text1: Dr. Faisal Rana                      www.biochemtuition.com         faisal.rana@biochemtuition.com


