SADLER MATHEMATICS METHODS
UNIT 1

WORKED SOLUTIONS

Chapter 2 Radian measure

Exercise 2A

Question 1

50 ><2 ><TE><12.4
60

=10.8cm

Question 2

235 X 2 xTU ><147
60

=60.3cm

Question 3

70 ><2><TC><6.7
60

=8.2cm

Question 4

240><2><TE><8
60

32n
==—-cm
3
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Question 5

150 ><2><7t><10
60

257
=—""cm
3

Question 6

280><2><TC><6
60

28n
=—cm
3

Question 7

l><7'lZ><:|.22
6

= 241 cm?®

Question 8

Question 9

2

—><7'l$><82

128~ 2
= cm
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Question 10

155
360
=321cm?

><Tl?><:|.5.42

Question 11

17.6
2 xTU ><123

=108 cm?

xmx12.3%

Question 12

(2><TC><10—20) -
2><TC><10

=214 cm?

«10?

Question 13

@n(ﬁ)z —1(15)25in100
360 2

=86 cm?

Question 14

Sector area: 19 . x(10)? =80 cm?
20T

Central angle : 16 ,360=91.7°
207

Triangle area : 1,10? xsin91.7° =50 cm?
2

. area of segment =80-50 =30 cm?
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Question 15

Fraction of circle : = i
100 10xm
Central angle : 9 x«360° =103°
10x

. area of triangle : %xlo2 «$in103° = 48.7 cm?

Shaded area : 90—48.7 ~ 41cm?

Question 16

Triangle area : %xsin 60°x12% = 36+/3

Sector area : L xmx12% = 24n
2

Shaded area : 24n —36+/3 =12(2n—3+/3) cm?

Question 17

360 2

Triangle area : X x62xsin135° = 92
2

Sector area :

Shaded area : 2/™ —9/2 = 9(3_”—\/5) cm’
2 2

Question 18

Segment area : 150, 7(10)? = 1257 ¢y
360 3

Triangle area : 1 <102 xsin150° = 25 cm?

2
- Shaded area = 12T _25 - 25(°T _1) cm?
3 3

© Cengage Learning Australia Pty Ltd 2018



Question 19

112
360

a x21mx15.2=29.7 cm

b 248 on.15.2 =65.8cm
360

Question 20

> onr =24
360

. 24 x360
75x2m
=18.3cm

Question 21

50 | 7x152 =98.2 cm?
360

Question 22

140
360

Triangle area : 1,18%sin140° =104.1cm?
2

Segment area : 395.8-104.1~ 292 cm®

Sector area : x Tt x18% = 395.8 cm?
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Question 23

S8 _ 9 (9>180°)
nx12° 360

0=_378 360
x144

=301°

Acute angle =59°

Question 24

12% +12° -10°
2x12x12
0=49°

cos0 =

Sector area : 29 . 7x122 = 61.6 cm?
360

Triangle area : %xlzz xSin 49° =54.3 cm?

Segment area : 61.6—54.3=7.3cm?

Question 25

The hour hand would travel 15° in 30 minutes.

15 ><2><7'C><8=Ecm
360 3

The minute hand would travel 180° in 30 minutes.

1 2n.12=12ncm
2
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Question 26

3°=180'(180 minutes)
..180 nautical miles travelled

3 216350 = 332.485 km
360

180nm = 332.485 km
332485

180
=1.85km

1nm

Question 27

Major arc length becomes the circumference of the hat

240 5,10 =20T _ 41,89 cm
360 3

_ 40mn
3

_ 40rn
2nx3

=62cm

2nr

r

h? =107 - (62)?
_ 500
9

h

© Cengage Learning Australia Pty Ltd 2018



Exercise 2B

Question 1

Arc length = 3 x radius = 0 = 3 rads

Question 2

Arc length = 1.5 x radius = 6 = 1.5 rads

Question 3

Arc length = 5 x radius = 6 = 5 rads

Question 4

Arc length = 2.5 x radius = 6 = 2.5 rads

Question 5

Arc length = 4 x radius = 6 = 4 rads

Question 6

Arc length = 4 x radius = 0 = 4 rads

Question 7
180° = & radians

90° = gradians
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Question 8
180° = &t radians

30° = gradians

Question 9
180° = &t radians

150° = 5%radians

Question 10
180° = & radians

135° = %ﬁ radians

Question 11
180° = &t radians

5° = lradians
36

Question 12
180° = &t radians

18° = iradians
10

Question 13
180° = &t radians

80° = %radians
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Question 14
180° = &t radians

130° = 13—nradians
18

Question 15

T radians = (@j" = 45°
4 4

Question 16

T radians = (@jo =60°
3 3

Question 17

E radians = (Mj" =120°
3 3

Question 18

nt radians =180°

Question 19

i radians = @ °=15°
12 12

Question 20

T radians = (@]" =36°
5 5
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Question 21

7—TE radians = 7-1807, =35°
36 36

Question 22

7—75 radians = (7X—180j° =70°
18 18

Question 23

";Z—n radians = 0.56 radians

Question 24

@ radians =1.10 radians
180

Question 25

115n

radians = 2.01 radians

Question 26

170z radians = 2.97 radians

Question 27

16 radians = 0.28 radians
180
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Question 28

84—“ radians =1.47 radians
180

Question 29

104x

radians =1.82 radians

Question 30

@ radians = 0.45 radians
180

Question 31

1.5+180 _ggo
T

Question 32

23,180 _ 1390
T

Question 33

1.4x180 _ggo
T

Question 34

0.6x180 _ 340
T
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Question 35

1
NG

Question 36

Question 37

1
J2

Question 38

1

Question 39

3

2

Question 40

1
J2

Question 41

ol
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Question 42

o

Question 43

0

Question 44

Undefined

Question 45

Question 46

1
V3

Question 47

J3

2

Question 48

0
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Question 49

Question 50

0

Question 51

0.84

Question 52

-0.42

Question 53

-0.75

Question 54

0.14

Question 55

0.83

Question 56

0.99
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Question 57

3.60

Question 58

0.75

Question 59

0.20 radians

Question 60

1.37 radians

Question 61

0.34 radians

Question 62

1.04 radians
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Question 63

a

3 revolutions/s
=3x2n/s
=67 radians/s

15 revolutions/min

:%revolutions/s
1 .
= Z x 27 radians/s

=T radians/s
2

90°/s

:% revolutions/s
1 )
= " x 27 radians/s

I radians/s
2
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Question 64

a 27 radians/min
=1 revolution/min

3n )
revolutions/s

b 3_71 radians/s =
4 427

g revolutions/s

g x 60 revolutions/minute
= 22.5 revolutions/minute

c r radians/s
3

T .
= revolutions/s
3x2n

:% revolutions/s

= 1x60 revolutions/minute

6
=10 revolutions/minute

Question 65
sinl:E
X
x=_0_
sinl
=7.1cm
Question 66
tan1.2=8
X
X= 8
tanl.2
=3.1cm
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Question 67

sin0.6 = L
20
h=20xsin0.6

=11.3
x*=11.3°+6°
Xx=12.8cm

Question 68

X 15

sinl.l_ sinl.8
‘ 14xsinl.1

1.8
=12.8cm

Question 69

Supplementary angle : ©-0.64 = 2.50
x> =10%+7% —2x7x10xC0s2.5
x=16.2cm

Question 70

6.1 +5.0° - 7.2°
2x6.1x5.0
X =1.4 radians

COSX =
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Question 71

a 15 minutes :% revolutions
1 revolution = 2x radians
1x27t :Eradians
4 2

) 2 )

b 40 minutes :§ revolutions
gX2n:4—ﬁradians
3 3

) 5 ]

c 50 minutes ZE revolutions
E><27r :5—n radians
6 3

. 11 .

d 55 minutes = E revolutions
EXZn = ﬁ radians
12 6

Question 72

100 grads =90° =g radians

a

50 grads =% radians
75 grads = EXE = 3n radians
4 2 8
1l = T .
10 grads = —x— =—radians
10 2 20
13 7 13=n

130 grads =—x— =——radians
10 2 20
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Question 73

a

Assume the pipe has a diameter of 1 cm, (radius 0.5 cm).
Points of contact Y and Z are tangent to pipe forming right angles.
We need to find the length of AY given ZOAY =0.5 radian.

tan0.5= E
AY

AY =0.5+tan0.5
=0.915cm

Each marking should be made 0.915 cm along the guide.

yes.

If /BAC :g radians,AOAY:% radians and consequently 4YOA=§ radians.

AOYA is then isosceles, with OY = AY.
The calibrations should then be placed 0.5 cm apart which is a simpler scale.
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Exercise 2C

Question 1

l=r0
=5x0.8
=4cm

Question 2

l=r0
=10x25
=25cm

Question 3
I=r0

=7.8x(2n—4.5)
=13.9cm

Question 4
A=2r%0
2

=122
2
=8cm?

Question 5
A=2r%0
2

=1.62.25
2
=45cm?
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Question 6
A=2r%0
2
_1 2
=2x10"x(2n—4)
2

=114 cm?

Question 7
A=1r2(0-sing)
2

- 1,502, (1—sin1)
2

=276 cm?

Question 8
A=1r2@-sin0)
2

— 1,522, ((2n-3.5)—sin(2n-3.5))
2

=31.6cm?

Question 9
A=1r30-sing)
2

-1,75,(22-sin2.2)
2
=39.1cm?

Question 10

I=r0
=15x1.2
=18cm
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Question 11
a A=1r%
2

1,152,028
2
=90cm?

b n(15)* —=90 = 617 cm?

Question 12

a I=r6
=8x1
=8cm

b A=1r2(0-sing)
2

:1x82 x(l—Sinl)
2

=5.1cm?
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Question 13

a A=1r%0
2

15=1.52.9
2
15

T125
=1.2 radians
l=r0
=1.2x5
=6cm

b A=1r20-sino)
2

-1,52.1.2-sinL.2))
2

=3.35cm?

Question 14

I=r0
20=8x0
0 = 2.5radians

A=1r%0
2
1. 8.25
2
=80cm?
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Question 15
A=2r%

2
9=1,62.0

2
0 =0.5radians

A=1r20-sing)
2

=1.6%4(0.5-sin(0.5))
2

=0.37 cm?

Question 16

Area of sector OBC Area of sector OAD

A=21r%
2
~1.122.15
2
=108 cm?

A=1r%
2
~1,.6%.15
2

=27 cm?

. required area 108 —27 = 81cm®
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Question 17

A=1r2
2

~1.92.3
2
=121.5cm?

A=-2r%
2

~1.52.3
2
=37.5cm?

. required area 121.5—-37.5 =84 cm?

Question 18

The total shaded area is the sum of segments O,AB and O,AB.
In AO,AQ,, £0,A0, =90°,

tano = %

o =0.9273
ZA0,B =1.8456
ZAO,B=m-1.8546=1.2870

Segment O,AB
A =1r2(e—sin 0)
2
— 162(1.8546 —sin(1.8456))
2

=16.01cm’
Segment O,AB

A=1r2(9—sin 0)
2
- 182(1.2870 —sin(1.2870))
2
=10.46 cm?
. required area 16.10—10.46 = 26.6 cm®
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Question 19
Total area = segment OAD + (sector OCB - sector OAD)
Sector ABCD

1g2(0.8)- 152(0.8) =15.6 cm?
2 2

Segment in OAD

152(0.8-sin(0.8)) =1.0 cm?
2

Total area =16.6 cm?

Question 20
Area of quadrilateral OACB: 0.5x6x8x2 = 48cm?
8

6
ZA0C =0.93

tan ZAOC =

Area of sector OAB

A=1,624(0.93x2)
2

=33.4cm?

. required area : 48-33.4 =14.6 cm®
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Question 21

Area of sector OABCD : A=1.52.2
2

=25¢cm?

Area of AOAD : A=1.5%sin2
2

=11.37 cm?

Area of segment cur off by chord BC : A= 152(1—sin1)
2

=1.98 cm?

Required area =25-11.37-1.98=11.65cm?’

Question 22

a l=r0
=75x0.8
=60 cm

distance travelled : 120 cm

b BC? =75%+75° + 2x75x75xc0s0.8
BC =58.4cm
Difference of 1.6 cm
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Question 23

502 + 70% — 407
2x50x70
B=0.59
/AOB=118

cosB =

A=1,5024(1.18—sin(L.18))
2

=309 mm?

40° + 70% —50?
2x40%70
o=0.78
ZAO,B =156

cosoa =

A=1,40%(1.56—sin(1.56))
2

=448 mm?

Total Area : 319+ 448 = 767 mm?
Area, to nearest 10 mm? = 770 mm?

Question 24

10% +15* - 7°
2x10x15
o =0.403

cosa =

72 +15% 102
2x7x15
B =0.594

cosP =

Arc 1=10x(0.403x2) = 8.06

ArC 2 =7x(0.594x2) =8.32

.. perimeter =16.4cm
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Question 25
In AOAC, ZOAC =90° (tangent-radius)
10
coso =—
22

a=1.10
Arc length AB=10x2.2=22cm

Percentage of circumference

22
2><TE><10

x100 = 35%

Question 26

6
cosoL=—
10

a =0.927
Area of segment

1,10?(1.854 —sin(1.854))
2

=44.69 m?
. required area =mx10% —44.69 = 269 m?

Question 27

5
coso=—
12

a=14
Area of segment

%Xlzz «(2.28—5in2.28)

=109.5
Area available to goat
1122 —2x109.5=233m’
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Question 28
Distance between centres: 26 cm
Length of the belt connecting wheels (dotted length)

1> = 26 -10°
| =24

24

tanp=—

P 10
B=1.176
Angle subtended by belt on the large wheel is 27 —2x1.176 = 3.93 radians

Length of belt in contact with large wheel : 3.93x16 = 62.90 cm
T

o= 5—1.176 =0.395

Angle subtended by belt on the small wheel:

21— (g+o.395) ~2.352

Length of belt in contact with small wheel
2.352x6=14.11cm

.. Total belt length
62.90+14.11+24 %2
=125cm
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Question 29

Radius of circular top

r? = 40% +100?
r =107.7cm

116002 —80?
2x11600
a=0.761

Cosa

Area of segment at the top of the door
1. .
A==r°(0-sin0)
2

= 1,11600x(0.761-sin(0.761))
2

=414 cm?

. Area of door = 200x80+ 414 =16 410 cm?
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Question 30

Consider AOH to be a line of symmetry

Wheel of

Wheel of g
radius 2 cm.

radius 5 cm.

In AAOD,AO =39cm, ZADO =90°,0D =15cm
AD? =39? —15?
AD =36cm

sinZ/DAO :E:O.395
39

/DOA = n—g—0.395 —1.966

In AOEH,OE =18cm, ZOEH =90°,0H =30cm
EH? =30%-18°
EH =24cm

sinZEHO = 18 =0.644
30

/EOH :%-0.644 —0.927

We need to determine the arc lengths from each of the three wheels.

The angle subtended by the belt on the 2 cm wheel, above the symmetry line,

n—g—0.644:0.927

Length of belt in contact, above line AOH=2x0.927 =1.85cm

The angle subtended by the belt on the 5 cm wheel, above the symmetry line = 1.176

Length of belt in contact, above line AOH = 1.176x5=5.88 cm

The angle subtended by the belt on the 20 cm wheel, above line AOH,
n—-1.176-0.927 =1.039

The length of the belt in contact, above line AOH =1.039x20 =20.77 cm
The length of belt in the top half = 5.88+36+20.77 +24+1.85=88.5cm
Total belt length 88.5x2=177cm
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Question 31

A=2r%=10 | 0

2
P:r6+2r:14:>r=—14
0+2

Subsitution for r in the area equation produces

2
1124 1 e-10
2(6+2

By classpad, or as shown below,0 =0.8 or 5

1966
07 +40+4
1960 = 20(0* + 40 + 4)
206-1166+80=0
4(6-5)(56-4)=0
0=50r06=0.8

If the sector is minor, 6 < .. we can disregard 6 =5 as a solution.
14

=5.
0.8+2
The radius of the circle is 5 cm.

Glven0=0.8,r =

b A major sector has 6 >, so from the previous question 6 =5 which produces r =2 cm
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Question 32

sinoL=—
15
a=0.34
B=§—0-34=1-23

Distance between vertical radii: 12 =15% — 52

| =+/200 =10+/2

Area enclosed by trapezium: 2(10+ 5) <1072 = 752
2

Area of small sector: L «52 ><(0.34+g) =239
2

Area of large sector: %xlo2 x1.23=61.5

Shaded area: 75v2 —23.9-61.5=20.7cm?
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Question 33

cos ZBAC = M cos ZABC = M
2x7x6 2x7x5
ZBAC=0.775 ZABC =0.997
.. ZACB=n-0.775-0.997
=1.370

Area of triangle ABC :0.5x7x6xsin0.775=14.69
Area of sector in circle centre A (shaded blue): 0.5x4% x0.775 = 6.20
Area of sector in circle centre B (shaded yellow): 0.5x3% x0.997 = 4.49

Area of sector in circle centre C (shaded green): 0.5x2°x1.370 = 2.74

Area of triangle outside of circle (shaded pink):14.69 - (6.20+4.49+2.74) =1.26

Percentage of triangle : 1.26 x100% =8.6%
14.69
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Miscellaneous exercise two

Question 1

a (x+3)(2x—1) = 2x* = x +6x -3
=2x"+5x-3

b (x+7)(3x—4) =3x* —4x+21x— 28
=3x*+17x-28

c (X+5)(x=1)(x+3) = (X +5)(x* + 2x —3)
=x3+2x* —3x+5x*+10x—15
=x*+7x*+7x-15

d (2x+1)(x—3)(x—2) = (x—2)(2x* —=5x —3)
=2x>—5x?> —3x—4x* +10x+6
=2x3—9x*+7x+6

Question 2
. L2 42
2 22
b 1 N3_+3
V3 3 3
¢ 5 V2. 502
2 2 2
6 3 6V3
d 2 N2 _2/3
NI Rl
. 1 X3—J§=3—J§
3+/5 3-45 9-5
345
4
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1 3+v2 3+42
3-J2 3442 9-2
_3+\/§
7

2 1-5_ 201-+5)

Y BB 1-5
_20-+5)
A

2

3 JB5-v2 3.5-2)
B2 5-2  5-2
_3(5-2)

3
=\5-+2

Question 3

In AABC

sin25°  sin35°
30  BC

~ 30sin35°

 sin25°

=40.7

BC

sin6o°=_N_
40.7

h = 40.7 xsin 60°
=35 m (nearest m)
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Question 4

a 1 revolution in 5 seconds

= %ﬁ in 1 second
l=r0

~1.82T
5
~2.26m

Question 5

AB? =14.1° +17.2° — 2x14.1x17.2xc0s160°
AB =30.8 km

sin Z/BAL B sin160°

141 30.8
ZBAL =9°

B is 30.8 km from A on a bearing of N 69° W
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Question 6

Area of ABCD =0.5x73.2x87.8xsin67°
= 2958 m?

BD? =73.2° +87.8° — 2x73.2x87.8xC0s67°
BD=89.7m

sin82° sin ZADB

89.7 67.2
ZADB = 48°

ZABD =50°

sin50°  sin82°

AD 89.7
AD=69.4m

.. Area AABD

=0.5x67.2x69.4 xsin82°

=2309 m?

Total area = 2958+2309 = 5267 m?

Total Perimeter =73.2+87.8+67.2+69.4=297.6 m
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