Remember: all questions match the numbered examples on pages 137-153.

3 Find the value of x, correct to one decimal place.

19m
xm

32°

ﬁ Find the length of side BC. {Give the answer correct
to two decimal places.)

5.9 m B
21°35°

' Find the length of the hypotenuse of the triangle.
Give the answer to the nearest metre.

27°

9.3m

ind the size of angle BCA, to the nearest degree.

i6m C

17 m

=<9 Find the size of ZLNM, giving the answer correct to
™ the nearest minute.

L

435 m
23.5m

M N

g‘ﬁ A 2.4 m long ladder leans against a wall. The foot of .

27N the ladder is 1.1 m from the base of the wall. Find the
angle, to the nearest degree, between the ladder and
the wall.
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g From alookout at the top of a cliff, the angle of
¥ depression of a boat is 20°. If the boat is 650 m from
the base of the dliff, find the height of the lookout.

3 a Find the length of QS. P 73m Q
¢ b Find the length of QR. 3
S
R
¥ ACis a post. Two pieces of timber A
' are nailed to the post, one at A and
one at B. The other ends of the .
timber are at D, which is 0.7 metres
from the base of the post. 107
£BDC = 50° and £ADB = 10°,
"a Find the height of the post. 500
" b Tind the length of BD. D 0.7 m C
¢ How far from the bottom of the
postis B?

A yacht sails 5.6 km due east from P, then turns and
N sails 10.5 km due south. It then sails directly back to
P
a Draw a diagram showing the path taken by the
yacht.
b How far did the yacht sail altogether?

A helicopter leaves P and flies 32 km due east to Q.

From Q it flies 15 km due north to Rand 17 km due

east to S. It then flies 24 km north-west to T, then

straight back to P.

a Draw a diagram showing the path of the
helicopter.

b In what general direction did the helicopter fly on
the last leg?

3

7% south of point J. Find the size of ZK]L.

S

2 =3 Point K is 29 km due east of point L and 43 km due
45

= X is due west of Y and due north of Z. The bearing of
X! Y from Z is 074°. Find the bearing of Z from Y.



;1‘ The positions of three towns are shown in the

e/ diagram, C is due east of B. What is the bearing of:
CfromB A
Bfrom C

C from A

A from B

B from A 40° 60°

N R =T s B =l

A plane left A and flew on a bearing of 220° to B.

¥ From B it flew on a bearing of 290° to C, which is due
west of A,

Draw a diagram showing the information.

b Find the size of #CAB.

¢ Find the size of ZCBA.

d Find the bearing of B from C.

»

% Town P is 72 km due east of town Q. Town R is due
south of Q and on a bearing of 240° from P.
a Find the size of #ZQPR,
b Find the distance between towns Q and R, to the
nearest kilometre.

@ A helicopter flies from its base 63 km due south and
! then it flies 84 ki due east. On what bearing shouId it
fly to return directly to base?

The bearing of X from P is 023°. X is 95 km due north

! of Y, which is on a bearing of 113° from P.

a  Draw a diagram showing the above information.

b Find the size of ZXPY.

¢ Find the distance between X and P, to the nearest
kilometre. -

BYy Find, to three decimal places, cos 140°.

Find, correct to four decimal places, the value of
sin 170°, .

@ Find the value of tan 135°.
4

16sin 32°

2 Find the value to one decimal place of .
; sin 107°

Find the value of 8 to the nearest degree if

d 2 2 2
cos 8= g+7 117 .
2x8x7
{ Find the length of side BC A B
=X correct to one decimal place. 48° 37°
. 19m
C
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A'from C? B - I

@ Find the value of x.

@ Find the length of side PQ of this triangle.
Give the answer to one decimal place.
P

72°

54°
R 26.5 km 0t

Find the length of side BC of this triangle.
X (Givethe answer correct to two decimal places.)
R :

12.9 km
B

+] Find Bto the nearest degree.
2

5.7 m 8.4 m

68° 8]

@ Find the size of #ABC, correct to the nearest minute,
A 12.7 m B

83m
34°15

Y

(]

@ Find the size of the largest angle of this triangle.
(Give the answer to the nearest degree.)

46°
5.9m

12.8m

Find the area of the triangle. Give the answer correct
to one decimal place.

4.2m

73°

7.9
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q Find the area of the triangle to the nearest square
centimetre. -

. 6.3 cm
33° 109°,

18.6 ¢m

% The diagram shows a triangular park, with
< measurements as shown. Find the area of the park in
hectares, to two decimal places.

9z°
5

690 m 10m

870 m

71 Use the cosine rule to find the length of the side
™ marked x.

xm
9.2’1

@ Find the perimeter of triangle DEF to the nearest
=8 centimetre.

b

22 tm

E
F 18 cm

@ Find the size of ZACB, to the nearest degree.
- A

4.N

B 7.7 m c

= Find the size of the largest angle of this triangle.

51m

wm

= A boat leaves P and sails on a bearing of 167° to Q.

% From Q it sails 15 km on a bearing of 108° to R. The
bearing of R from P is 130°, Use the sine rule to find
the distance between P and R.
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@ A triangular paddock has boundaries of length 500 m,
§ 700 m and 800 m as shown in the diagram.

500 m 700 m

>,

B 800 m c

a Use the cosine rulé to find the size of ZABC.
b Find the area of the paddock in hectares.

A and B are two points 30 metres apart on level
8 ground. From A, the angle of elevation of the top of a
building (D) is 31° and from B the angle of elevation

of D is 53°,
D
31° 53°
A 0 m B C
a Use the sine rule in AABD to find the length of
BD

b Find the height of the building.

~a Use the cosine rule in triangle ABC to find the
length of AC to the nearest millimetre.
b Find the length of CD to the nearest centimetre.

= Two support wires, one 10 m long and one 9 m long,

N are attached to a pole from a common point, Q. The
longer wire is attached to the top of the pole and the
shorter wire is attached 2 m below the longer one.

R
2m

S 10m

9m

p Q

a Use the cosine rule in triangle RQS to show that
23
cos R= —-.

b Find the height of the pole.

24 A boat sails due east for a distance of 7 km and then
2 on a bearing of 200° for 9 km. How far is it from its
starting point, to the nearest kilometre?




ﬁ*** Callisternon (C), Acacia (A) and Grevillea (G) are

il three towns. Callistemon bears 064° from Acacia and
335° from Grevillea, Grevillea is due east of Acacia.
The distance from Acacia to Callistemon is 71 km.
Find the distance, to the nearest kilometre, from
Callistemon to Grevillea.

The diagram shows a plan of a paddock.
A

600 m
250 m

B 400 m [
a Pind the size of the angle at B.

b Find the area of the paddock in hectares, correct to

two decimal places.

] The diagram shows the result of a plane table survey
of a triangular block of land.

a Find the size of ZAPC.
b Find the length of AB.
¢ Find the area of the biock of land, to the nearest

square metre.

a Find the length of BC to the nearest metre,
Find the size of #DPC.

¢ Adam has calculated that the area of AAPD is
2275 m? and APCD is 2685 m?, Find the area of
the paddock in hectares.

] Adam has completed a radial survey of a paddock. A,
A B, C and D represent the corner posts of the paddock.

f-3 A compass radial survey has been made of a block of

Exed land.
' 325°
A

B

C
145°

230°

a Find the size of ZAPB.
b Find the length of boundary BC to the nearest

metre,
¢ Find the area of AAPD.

4% The diagram shows an incomplete radial survey of a
X7 block of land. R is due west of O.

P
053°
215 m

129 m

Q
a Find the size of #POR.
b Use the cosine rule in AQOP to find the size of
ZP0OQ, if PQ is 301 metres.
¢ What is the bearing of Q from O?

¥ An offset survey has been taken of a yard and the
} diagram shows the result,

B

10m

ul 40m c

1 3m g

a Find the length of the boundary from C to D.
b Find the area of the yard.

= The following notebook entries have been given of a
¥ survey of a block of land. (All measurements are in
metres.)

B

90

6040 C
D 5020

0

A

Complete the corresponding offset survey and sketch
a plan of the block of land.

Go to p 288 for Quick Answers
or to pp 330--5 for Worked Solutions
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67° 39°
B 23m C D

a Find the length of AB, correct to one decimal
place.

b Find the length of CD. Give the answer to the
nearest metre. Hint 1

i Cis 90 km due south of A. The bearing of A from B is
7N 324° and of C from B is 234°,

N
A t
I
1
'B
2349
90 km
324°
C

a Find the size of ZABC.
b Find thesize of #BAC.
¢ Find the distance from Bto C. Hint 2

N
A
3

P is 150 m from QQ which is on the road.
P

150im
30° )
A aQ B
500 m

a Find the distance from A to P.
b Find the distance from P to B, Hint 3

Hint 1= Using triangle ABD, find the length of BD.

A and B are two points 500 m apart on a straight road.

R 22 km Q

D
Find the area of the block of land. Hint.5

A helicopter flies 125 km due east and then 125 km -
YN due south, On what bearing should it fly to return
straight to its starting point? Hint 6

J The bearing of P from Q is 345° and the bearing of R
from Q is 066°.
P

Q
a Ezxplain why #PQR is 81°.
b Find the distance from P to R, Hint 7

Go to p 289 for Quick Answers
or to pp 335-6 for Worked Solutions

Hint 2: Whot was the answer to part a? There is no need to use the sine rule or the cosine rule,

Hint 3; (lse the cosine rule in triangle APE.
Hint 4: First find angle R.

Hint 5: There is no need to use the formula Areg = 4 ab sin € when the tringles are right-angled. Place the first orea in the colculator's memory and add the

others as they are found,

Hint 6: There is no need to use trigorometry to find the size of the angle. It is an isosceles triangle,

Hint 7: You vill need to find the size of angle FRQ.
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Ch 8: Applications of
Trigonometry

Further Practice.....pi154

igm

sin32° = >
19
x =19 xsin 32°
= 10.068 466 02 ...

=101 (1dp)

B

S

bl

o

El
L]

(o

tan 21°35' = BC
59

BC=59xtan 21°35'
=2333990204 ...
=233 (2dp.)

‘The length of BCis 2,33 m,
correct to two decimal places.

\

2.3m
Let the length of the hypotenuse be x m.

cos27° = 2
x

93

" cos27°
=10.437 63401 ...

=10 (nearest unit)
The length of the hypotenuse is 10 m,
to the nearest metre.

@a 15m

17 m

]

ES

1
cosC= B
17

C=2807248694..°
=28" (nearest degree)

@ L

s m 43.5m

M N
23.5
sinN=——
43.5

N=3269928949..°
=32°42" (nearest minute)
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iim

Let & be the angle between the ladder
and the wall.
sin 6 = L1
24
6=2727961274..°

=27° (nearest degree)
The angle between the wall and the
ladder is 27°, to the nearest degree.

T
m
20°

650 m
Let x m be the height of the lookout.

tan20°=
650

x =650 x tan 20°
=236.580 6523 ...
=237 (nearestunit}
‘The lookout is 237 metres high,
to the nearest metre.

73
S =
Q cos 30°
=84.,293 1393 ..

=843 (l1dp)
The length of QS is 84.3 m,

to one decimal place.

P 73m a
[

5

R

b In AQSR,
>
QR
Q3

A= e

=89.702 88522 ..

=897 (1dp.)
The length of QR is 89.7 m,
to one decimal place.

ﬂ A

VA

] 07m c

sin 70° =

a ZADC =10°+50°
= 60°
In AADC,

tan 60° = _{5{9
0.7

AC=0.7xtan 60"
=1.212435565...
=12 (l1dp}

The height of the postis 1.2 m,
correct to one decimal place.

b In ADBC,

cos50° = ﬂ
BD
0.

BD = 4
cos 50°
= 1,089 006 679 ...

=11 (ldp)
BDis 1.1 mlong, correct to
1 decimal place.

C tanSO":B—C-
0.7

BC=0.7xtan 50°
=0.834227514...
=08 (1dp}
B is 0.8 metres from the ground,
correct to one decimal place.

ma P 5.6 km

10.5 km

b Letx m be the distance back to P,
By Pythagoras’ theorem:
x? = 5.6° +10.57
=141.61,
x=+14161 (x>0
=119
The distance back to P is 11.9 km.
Total distance = (5.6 + 10.5 + 11.9) kin
=28km
The yacht sailed 28 kilometres,

ma T

24 km

Tm o

P Rkm 0

b The helicopter flew south-west on the
lastleg.

]=3399645915...°
=34" (nearest degree)
LX]JL =34° to the nearest degree.




e '
.
Z
LXYZ=50°-74°
=16
The bearing of X from Y is 270°.

“The bearing of Z from Y = 270° - 16°
=254

m a Cisdue east of B. X
The bearing of C
from B is 090°. :
b B is due westof C. vi
The bearing of B ;
from C is 270°.

¢ TetXbeapoint due east of A.
/XAC=/ACB (alternate angles,

parallel lines)
£ XAC=60°
‘The bearing of C from A =907 + 60°
=150°

d LetY bea point due north of B.
ZYBA + ZABC =90° {Cis east of B}
£ YBA =90° - 40°
' =50°
"The bearing of A from B is 050°

e TLetZ bea point due south of A.
L7AB=ZYBA (alternate angles,
parallel lines)
L ZAB =50°
The bearing of B from A = 180°+50°
=230°

f The bearing of A from C =270° + 60°
=330°

2205

‘
@-z

290°

b Cisdue west of A,
The bearing of C from A is 270°,
£ CAB =270° - 220°
=50°

¢ Let X be a point due north of A, and
let Y be a point due north of B.
N N
i 1
¥ xl.

1
a A
C\H/
+
yr
'
8

£ XAB =90° +50°
=140°
/XAB + /YBA=180°
{co-interior /s, parallel lines)
ZYBA =180"-140°
=40°
Z.CBY =360° - 290°
=70°
/. CBA =40° +70°
=110

d Let Z be a point due north of C.
Y ¥
i ‘ X

L

/. 7CB + /CBY =180°
{co-interior £s, parallel lines)
£ 7CB = 180° - 7(°

=11
The bearing of B from Cis 110°
N
o 72 km 'p
240°

R

a ZQPR=270"-240°
=300

b tan30° = QR
72

QR =72xtan30°
=41.56921938 ..
=42 {nearest unit)
The distance between Q and Ris
42 km to the nearest kilometre.

63 km

84 km

9 =36.86989765..°
=37° (nearest degree)
Required bearing =270° +37°
=307°
“The helicopter should fly on a bearing
of 307°.

S 95 %m
.
P

b /XPY=113"-23°
=90°

€ /PXY=23° (altemateangles,

- parallel lines)

cos23° = E)E
g5

PX =95 cos23°
=87.44796108 ...
=87 ({nearestunit)
The distance between Pand X is
87 kum, to the nearest kilometre.
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T cos140°= ~0.766 044 443 ...
‘ =-0.766 (3dp)

PRy sin 170° =0.173 648177 ...
=0.1736 (4dp)

m tan 135°=-1

ER] 16sin32

=8.866 115299 ...
sin 107°

=89 {1dp)
23 8* 47211
ot o5 =-———

2x8x7

L
14

0 =94.096 04376 ... °
=94° (nearest degree)

A B
a b 480 37°
sinA sinB
a 19 1om
sin 48°  sin 37°
_ 19 sin 48° C
sin 37°
=23.46194618...
=235 (l1dp)

The length of BCis 23.5 m, correct to
one decimal place.

27 cm

sin 26°
_ 27sin111°
7 sin26°
=57.500 7541 ...
=575 (1dp)
The length of the side is 57.5 cm,
to the nearest millimetre.

m P

sin 111°

R 26.5 km [1)

r _ P

snR sinP
ro_ 26.5
sin 54°  sin 72°
_ 265 sin 54°
sin 72°
=22.542 24642 ...
=225 (tdp)
The length of side PQ is 22.5 kilometres,
correct to one decimal place.
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A 325°+77° =180° (anglesum A)
ZA+102° =180°

LA=T78
a b
sind sinB
a 129
sin78°  sin25°
4= 12.9 s5in 78°
sin 25°
=79.85697778 ...
=29.86 (2dp.)-

The length of the side BC is 29.86 km,
correct to two decimal places.

8.4 m
58° [
sin A sin B
a b
sin @  sin 687
57 g4
, 5.7 sin 68°
sinf=——7—
84

(= 0.629 160472 ...
f=3898821086..°
=39 (nearest degree)

A 12.7 m R
83m
L
sinB sinC
b c
sinB sin 34°15
8.3 12.7
8.3 gin 34°15'
snB = oS3 6367817393

12.7
B=2158107312..°

=21°35' (nearest minute)

[
58m
B 12.8m A
sinB _sinC
b ¢

§nB _ sin46°

59 128

sinB= 5—‘9732%@ [= 0,33} 570 689 ...

B=19.36413769..°
=19° (nearest degree}
JA+19° +46° =180° (anglesum A)
LA+ 65°=180°
LA =115°

m

:

7i9m
..
A=—absinC
2

= %x4.2x7.9x sin 73°

=15.865 0959 ...

=159 (ldp)
The area of the triangle is 159 m’,
correct to one decimal place.

16.3 cm

5

33° 08
18,6 cm

A=labsinC
2

= %x 16.3x18.6 x sin 109°

=143331 1609 ...

=143 (nearestunit)
"The area of the triangte is 143 cm’,
to the nearest square centimetre.

2°
690m 510 m
870 m
1 .
A=—absinC

A
- %x690x510xsin92°
=175842.816...

Area=175842.816...m"
=17.584 2816 .. ha
=1758ha (2dp)

The area of the park is 17.58 ha,

to two decimal places.

9.2m 107 m

¢ =a +b* —2abcosC

¥2=92%3 1072 - 2x9.2x10.7 x cos 21°
= 1532668563 ...

x=+1532668563.. {(x>0)
=3.914931 115...
=39 (idp)

The length of the side is 3.9 metres,

correct to one decimal place.

The largest angle of the triangle is 115°
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22 cm

F 18 cm

¢t =g +b* —2abcosC
lore’ =d® + f - 2df cosE]
¢'=18%+22>- 2% 18 % 22 x c0s 56°
=365.1192205...
e=+365.1192205.. (e>0)
=19.108 093 06 ...
=19 (nearest unit)
“The length of side DFis 19 cm to
the nearest centimetre.
Perimeter = 19 cm + 18 cm +22 cm
=5%cm
The perimeter of the triangle is 59 cm,
to the nearest centimetre.

a’+b'-¢
2ab
77469741
2x7.7%69
[=0.847 826 087 ...]
C=32.02399597.°
=132° (nearest degree)
£ ACB is32°, to the nearest degree.

cosC =

51 m

Tet the required angle be 8.
ad+b-c

2ab
242 4457 -51°

2x24x45
=0

# =90°

The largest angle of the triangle is 20°,

cosC=

cos 8=

£ RPQ =167°-130°
=37°
Let X be a point due north of P and
let Y be a point due northof Q.
L¥PQ+ £LPQY =180° (co-interior 25
parallel lines)

167° + ZPQY =180°
/PQY =1%°
ZPQR=13°+108°
=121°




0 15 km R

4 __P

sinQ sinP

g 15

sin 121°  sin 37°
15 sin 121°
gin 37°

=21.36455392 ..
=21 {nearest unit)

The distance from P to Ris 21 km,

to the nearest kilometre.
A
500 m Jod m
B 800 m C
2 2 2
a cospo LFe b
2ac
8007 +500% -700°
2% 800 x 500
=05
B=60°
£ ABC =60°
1 .
b A=—gcsinB
2
= %xS(}OxSOOxsin 60°
=173 205.0808 ...

=173205 (nearestunit)
The area of the land is 173 205 m’,
to the nearest square metre.
173205 m* = 173205 ha
The area of the land is 17.32 ha,
correct to two decimal places.

D

31° 53°
A m B C
a /DBC=/BDA+£ZDAB (ext angle
of a triangle}
53%°= /BDA +31°
LBDA=22°
a d

sinA  sinD
a 30
sin31° sin22°
4. 305310
sin 22°

=41,246 316 85...,

=412 (1dp)
The Iength of BD is 41.2 metres,
correct to one decimal place.

@ R

b In ADCB,
DC

sin 53° = ——
BD

DC=BDxsin 53°
=32.9407733 ..
=329 (1dp)

The height of the building is
32.9 metres, correci to one
decimal place.

a Tn AABC,
b =a’+c* —2accosB
=277+ 197- 2x27x19xcos 102°
=1303.317 395 ..,

b=+1303317395.. (b>0)

=36.101 487 43 ...

=361 (1dp)
The length of ACis 36.1 cm,
to the nearest millimetre.

b In AACD,
CD

sin 28°= —
AC

CD = ACxsin 28°
=1694862172..
=17 (nearest unit}

The length of CD is 17 crm,
to the nearest centimetre.

2m

s i0m

rd 2 2
a cosR=1 %57
2qs
22 +10°-9°

2x2x10
B

T 40
b In ARPQ,

cosR= E
10
RP=10xcosR
= IDXE
40
=575

The height of the pole is 5.75 metres.

H

A 7 km B

2009

C

A is due west of B so the bearing
of A from B is 270°.
LABC=270°-200°
=70°
By the cosine rule:
b =a* +¢’ - 2accosB
=97 +7" - 2x9x7 xcos 70°
=86.905 461 94....
b=+8690546194 ... (b>0)
=9.322309904..,
=9 {nearest unit}
The beat is 9 km from its starting
point, to the nearest kilometre.

LCAG =90° - 64°

=26°
£ CGA =335°-270°

=65°
By the sine rule: .

a g 71 km '
sinA sinG
o 65°
a 7 ; 26 5\

5in 26°  sin 65°

_ 71sin26°

sin 65°
=34.3419221 ..

=34 (nearest unit)
The distance from Callistemon to
Grevillea is 34 km, to the nearest
kilometre,

A
600 m
250 m
B 400 m C
2 2 2
-b
a cosB= are -9
2ac
4007 +250” - 600°
T 2% 400 % 250
=-0.6875

B =133.4325366..°
=133° (nearest degree)

Angle B is 133°, to the nearest degree.
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b A= 1m:sinB
2

:%x400x250xsinB

=36309.218 87 ...
Atea=36309218 87 ..m’
=3.630921 887 ... ha
=3.63ha (2dp)
The area of the paddock is
3.63 hectares, correct to two
decimal places.

o

a LAPC+125°+115°=360° (Lsat
a point)
L APC +240° = 360°
LAPC=120°

b ¢?=a®+b*~2abcosC

Let x m be the length of AB.

=642+ 41— 2% 64 x 4l x cos 125°
=8787.129 138 ...

x=+8787.120138.. (x>0

=93739 688 17 ...
=94 (nearestunit)

The length of AB is 94 metres,

to the nearest mefre.

< A:labsinc
2

AAPB: A= %x64x41xsin 125°
=1074.727 482 ...

ABPC: A= %x37><64><5§n 115°
=1073.068 42 ...

AAPC A= %xﬂx 37 xsin 120°

=656.880 268 ...
Total
= 1074.72 ...+ 1073.06 ... + 656.88 ...
=2804.676 171 ...
=2805 (nearestunit)
The area of the block of land is
2805 m?, to the nearest square metre.
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a c2e=a +b8 -2abcosC

Let the length of BCbe x m.

1= 8574 70°— 2% 85 % 70 % cos 105°
=15204.946 64 ...

x=+1520494664 ... (x>0}
=123.308 3397 ...
=123 {nearest unit)

The length of BCis 123 m,

to the nearest metre,

b /DPC+80°+90° +105° =360°
(angles at a point)
£ DPC+275° =360°
LDPC=85°

¢ AABP: A= %bh

= l><450>< 85
2

= 2550
The area of AABP is 2550 m”,

ABPC: A= %absinP

= %xSSx?Oxsin 105°

=2873.629333 ...
=2874 {nearest unit)
The area of ABPC is 2674 m’,
to the nearest square metre.
Total area
= (2275 + 2685 + 2550 + 2874) m®
=10384¢m*
=1.0384 ha
The area of the paddock is
1.04 hectares, to two decirnal places.

325°
A

8
D
230°

C
145°

a LAPB=(360-325)°+45°
=820°

b /ZBPC =145°-45°
=100°

¢ =a* +b* - 2abcosC

PP=492+ 627~ 2x 49x 62 x cos 100°
=7300.086 327 ...

p=~7300086327 . (p>0)
=85.440 542 65 ...
=85 (nearest unit}

‘The length of BCis 85 m,

to the nearest metre.

¢ LAPD =325°-230°
=95°

A= labsinC
2

=—;—><57x46>£sin95°

=13006.011 249..

=1306 (nearestunit}
The area of AAPD is 1306 m”,
to the nearest square metre.

P
053°
215 m

129 m

a Risduewestof O.
. The bearing of R from O is 270°.
LPOR = (360 - 270)° + 53°

=143°
P
215m
b cosC=———“2+b2_CI o om
2ab
129 m
2152 +129° —301° G
cos =——r-+———
2x215%129
=-0.5
9 =120°
- ZPOQ=120°
¢ LPOQ=120°

The hearing of P from O is 053",
Bearing of Q from O = (53 + 120)°
=173°
. The bearing of Q from C is 173°
B

10m
M . 40 m c

16 m
_3am O
£ 35m ,
m
n 0m
30m D
15m

a Let x m be the length of CD.

30m mmC

24m xm

L]
30m 1]

x*=24" +10°
=676
x=v676 (x>0)
=26
The length of CDis 26 m.




b AB=(10+16+8+15m

=49m

Leftside: A= %bh

=lx49x35
2

=857.5
The area of the left side is 857.5 m*.
Right side:

Top trangle: A= %bh

= l><40><10
2
= 200

Trapezium: A= %h(a +b)

= %x 24 % (40 + 30}
=840
1
Bottom triangle: A= Ebh

:lx15x30
2

=225
Total right side =200 + 840 + 225
= 1265
The area of the right side is 1265 m”.
Total area of the yard
=(857.5+ 1265) m*
=2122.5m?

50C 0m
1 40m <

5§7°
23m € b}

a In AABC,

tan 67° = E
23

AB =23xtan 67°
=54.184 604 41 ...
=542 (ldp)

The lengthof ABis54.2m
to one decimal place.
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b In AABD,

tan 39° = E
BD

BD= AB
tan 39°
=6691241392 ..,

=67 (nearest unit)
The length of BD is 67 m,
to the neavest metre.
CD=67-23
=44
The length of CD is 44 m,
to the nearest metre,

90 km

a /ZABC=324°-234°
=90°

b Let X be a point due north of B.
LXBA =360° - 324°

=36°
£BAC = /XBA (alternate angles,
paratlel lines)
LBAC =36°
€ sin36° = BC
90
BC=90xsin 36°
=5250067271 ..
=529 (1dp)

The distance from B to Cis 52.9 km,
to one decimal place.

a TIn APAQ,

sin 30° = @
AP
150
" sin30°
=300
The distance from A to Pis
300 metres.

b In APAB,

at =b + pt - 2bpcosA

=300+ 5007
- 2x300x500xcos 30°
= 80192378 §7 ...
a =+/8019237887... (a>0)

=283.182 5893 ...
=2832 (1dp)

The distance from P to B is

283.2 metres, to one decimal place,

105°

17 km
k 22 km [H
By the sine rule:
sinR _sinP
r P
sinR _ sin 105°
17 22
3 4
sinRe 17 sin 105
22
=0.746 397 229 ...

ZR=4827925113.°
=48 (nearest degree)
R+ P+ /Q =180° (£ sum A)
48° + 105° + £Q) = 180°
153°+ /Q = 180°
£Q=27

AAOB: A= -ébh

= l><23><27
2
=310.5
ABOG: A= ébcsinO

.= %x29><23xsin 98°

=330.254 4009 ...
ACOD:
ZCOD +98° +90° + 82° =360°
ZCOD +270° =360°
ZCOD =90°

A==bh
2

= i ®29x 41
2
=594.5
AAOD:

A= laa'sinO
2

:%x41x27xsin$2°

=548.113 3761 ...
Total =310.5 + 330.254 ...
+594,5+548.113...
=1783.367 777 ...
=1783 (nearestunit)

The area of the block of Tand is 1783 m?,

to the nearest square metre.

335




125 km B

125 km

C

ZBCA =45 {AABC isan isosceles
right-angled triangle)
The bearing of A from C = 360° - 45°
=315°
The helicopter will need to fly on
a bearing of 315°.

a LetX beapoint due noﬁh of Q.
LXQR =66°
£PQX =360° - 345°

=15°
£PQR =15+ 66°
=81°
b /PRQ +25°+81° =180°
(angle sum A)
/PRQ=74°
q _ r
sinQ  sinR
q 71
sin 81°  sin 74°
_ 71sin 81°
T sin74°
=72.951 90527 ...

=73 {nearest unit}
The distance from P to R is
73 metres, to the nearest metre,




