South Sydney High School
TRIGONOMETRY
3 Unit Worksheet

EXERCISE 3: EXAMINATION-TYPE QUESTIONS

1.

2.

4.

1.

10.

11.

(a) Write an exact expression for:
(i) cos?60°~sin260° (ii) tan30°cos 30°sin 30°
(b) If 6lies between 0° and 360°, find all values of 8 given that:
(i) cosd =—’/2§ (i) 2cos8=—-43
(a) Simplify to a surd with rational denominator M—-—
1-tan?30°
(b) Find all values of 8, 0° £ 8°<360° when:
(i) sec8=2 (i) sin20=-2l
(a) Express sin30°cos45° + cos30°sin 45° as a fraction with rational
denominator.
(b) Find all values of ¢, 0° < ¢°< 360°, where:
(i) tangp=-1 (ii) sing = -cos ¢
B
Use the Cosine Rule to calculate the
length of the side AB (correct to one N
decimal place). K A -
Cc 23 m

If cosx®= -g-, and 0°<x°<90°, calculate the.value of tan x°.
Given that sina= -1%, and ais acute, find the value of cos a. Q

Use the Sine Rule to calculate the length of
the fence PQ of this triangular paddock. R

Answer correct to the nearest metre.

R
& P
p " Use the Cosine Rule to calculate the largest
‘; angle in the triangle PQR with the sides as
shown in the diagram. Answer correct ta the
17, nearest minute.
Q A

A wire connected to the ground at C is fixed to a @
mast at A such that the wire makes an angle of 48° %
with the ground. Use trigonometry to calculate the 5
length of wire used (AC) to the nearest tenthofa % e
metre. B c

A cone 24 cm high has a semi-vertical angle of

21°. Use trigonometry to calculate the slant

height, S, of the cone. N

H
Boris leaves Belmont and sails due east for =
8.4 km. He then changes direction and sails : T
due north for 12 km. Find his bearing as :
>R

calculated from Belmont. 84 km
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12. Jillian, during an orienteering exercise,
runs 1.2 km on a bearing of 178°, turns due
east and runs a further 1.6 km. Calculate START Sg )178°
her distance from the starting point (VS)

cermea

using the Cosine Rule.
1.2
13. In the figure below, AD =18 m, AB=28.9m, T v
CD=24-5m, LADC = 106°, LABC = 86°. 16

(a) In AADC use the Cosine Rule to
calculate AC correct to one decimal
place.

(b) In AABC use the Sine Rule to
calculate ZACB to the nearest

B degree.
289 ™ (c) Calculate the area of ABCD to the
A nearest m®.

D 245m__C

18 p,

14. From the top of a building (P) the angle of depression of a point S
(level with the base of the building) is found to be 32°. A second
measurement is taken from a window (Q) 20 m lower down the
building. The angle of depression at Q is measured to be 27°.

(a) From APQS use the Sine Rule to P
calculate the length of @S (correct
to one decimal place). Q
(b) Calculate the distance of S from the
foot of the building (nearest metre). R S

15. Angela measured the angle of elevation of the top of a tower (AB)
from two positions C and D 32 metres apart and in a direct line from
B, the base of the tower. The angles were 47° and 34°.
(a) Show that ZDAC =13°. A
(b) Use the Sine Rule in AACD to
calculate AC correct to one
decimal place.
(¢) Calculate the height of the tower,
AB, correct to 3 significant figures. - 47 340
B C D

Two trawlers Arafura and Beering leave Nobby’s
Headland. Arafura steers on a bearing of 049° for
21 km while Beering travels along a bearing of
164° for 18 km. Calculate the distance between
the two trawlers (AB) correct to 3 significant
figures.

16.

17. Ina AABC, a>= 6-4, c=7-8 and £B=116°. Calculate b correct to
3 significant figures. R

18. Two archers placed at P and Q 35 metres
apart fire at a target R. If ZRPQ =T1°
and ZRQP = 49°, calculate the distance
between the nearest archer and the p
target. 35m Q
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19. A coal ship (S) leaves Port Pathetic (P) and travels 50 km on a bearing
of 58°, while a catamaran (C) also leaves P, but
on a bearing of 124° and travelling 34 km.
Find:

(a) the distance between the ship and the
catamaran;

(b) the bearing of the catamaran as measured
from the ship.

20. Find the angles of the parallelogram and D 5 C
the length of the diagonal AC, given that 30
diagonal DB measures 35 cm and a pair of
adjacent sides are 30 cm and 40 cm long.
Calculate the area of the parallelogram. A 20 B

21. S The captain of a yacht at P observes the
angle of elevation of the top of a cliff (S) to
be 29°. The yacht sails directly towards
the cliff to @ where the angle of elevation
is calculated as 46°. If the height of the
cliff is 140 m calculate the distance PQ.

P Q R
w 2000 m E

22. Georgio, standing at G, takes the
bearing of both ends of an east—-west
runway (EW) 2000 m long. The
bearings are 032° and 298°
respectively. Use the Sine Rule to
calculate the distance of Georgio to
the nearest end of the runway (to the
nearest metre).

298¢

Two straight roads PQ and PR are inclined
to each other at 58°. Two bike riders begin
simultaneously from P and travel along the
roads at 18 and 24 km/hour respectively.
How long is it before they are 80 km apart
in a direct line? Answer to the nearest

minute.
o, . ] ) 150 m
24. Farmer DeSilvio’s paddock is rectangular with a
triangular section at one end as in the diagram. £
(a) Calculate the area of this paddock to the .‘?3
nearest m>.
(b) Farmer DeSilvio wished to calculate the perimeter of @4&

this paddock for fencing purposes. Use the Cosine Rule
in the triangle and find the perimeter of this paddock.

25. (a) By adding the fractions, write a simpler expression for
1+cosé siné
sinf  1-cosf’

tan 60° - tan 30° -
1+tan60°tan30°’ writing your answer

as a fraction with rational denominator.

(b) Simplify the expression
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EXERCISE 3: WORKED SOLUTIONS

2 2
(1 J3
1. (a) (@) (-2-) - T]
1.3 __1
T4 41' 2
iy Lo A3, 1.1
2 2 4 4

68 =30° and (360-3
=30° and 330°

o

{ (ii)
NI

- 6=(180-30)°, (180+30)°

cos negative in 2nd,
3rd quadrants.

=150°, 210°
2 X b
2. (@ —_ |tan30°=—
1-| & 3
73
2 2
B0
- ==z
-3 3
.2.,2_ 2.3
y3 3 |3 72
=%X—J—;§ (rationalise)
343
== = 3
(b) (i) sec8=2 (take
S+ O reciprocal)

. 8 =60° or (360-60)°
# = 60° or 300°

eey s 1
sin?f=—
(ii) sin 3

sinf=t——r
J2
0 = 45°, (180-45)°,
(180+45)°,
(360~ 45)°
6= 45°, 135°,
225° or 315°.
1. 1 1 43
3. (a) -2_)(7-2-*7——2- -
- 1+J§x£2_ (ration -
22 J2 alise)
_Y2+46
T4

(b) (i) tang=-1
Acute angle is 45°.
Tan ¢ is negative
in 2nd and 4th

qp quadrants. ,
/. 9=(180-15)°,
(360 -45)°
= 135° or 315°.
~both @ii) sing=-cos¢
sides sing _ cos¢
by 6 cos¢  cosd
— . tang=-1
from (i),

¢ = 135° or 315°

4. AB%=18-52+232-2(18'5)
(23)cos 146°
= 1576-761 (Cosine Rule)

~AB = ,/ 1576-761
=39-70845
=397 (1 dec. pl.)

- ABis 39:-7 metres.

3
S .
5. cosx°= 3
Using Pythagoras,
other side is 4.
o tanx®= i
3
. 5
6. sina= EE]
By Pythagoras, 4 13
x2=132-52
=144 I —
x=12 Other side is 12.
. cosa= 12 =z
13 13

7. Let PQ = x m, then using Sine

Rule,
x

sin 38°

_ 12

"~ §in67°

_ 112sin38°

" sin67°

= 74-908986

= 75 (nearest metre)
Length of fence PQ is 75 m.

8. Largest angle is opposite the
longest side, that is, ZPRQ.
Using the Cosine Rule,

924112172
2x9x11

_ 87

" 198

= -0-4393939

cos PRQ =

10.

PRQ=116°¢" .

11.

12.

4 .
= 5in 48°

18-4

Lox o1
184 sin48°

(Taking reciprocals of both

s.xdes.: 18-4

X = ———
sin 48°

=24-759642
=24-8 (1 dec. place)

Length of wire is 24-8 metres.

34— = cos21°
s
1
cos 21°
s= 24
" cos21°
=25-70748

S

24

21°

24 S

= 25-7 (1 dec. pl.)
Slant height is 25-7 em.

Bearing is ¢°.
Find & from ABEN.

8=56°53"

8-4 km E-".)E

¢ =90°-56°53'

=33°7’
Bearing is 033°7".

T

16
ZLSTV =92°

As ZNSE'=90° (£ between
NandEi

. £LE'ST =88° (178 -90)

ZSTE =92°

Using Cosine Rule,

( cointerior

Z's, SE'||TE)

d?=1-22+1-62-2(1-2)
(1-6)cos92°

=4-1340141
d=m

=2-0332275

=2-0 (1 dec. pl.)

Distance from start is 2-0 km.
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2-6-42 .82-2(6-4X7-8
13. 24-5 C b) RS = cos 27° br=gdts ;’058116°( wTe
é QS = 145-566 98
RS =194-60521x cos 27° b= J’m
@ =173-39451 =12-065 114
B = 173 (nearest whole =12-1 (3 sig. figs)
number) b=12-1 R
A 29 Z;’: :Z::hl:;:ﬁ;ii;m the 18. Shortest side. .
A ' will be opposite
(a) In AADC, 15. 13° the smallest
AC?2=182+24-52-2(18) angle. 5 Q
(24-5)cos 106° ZPRQ = 180° - (71° + 49°) = 60°
=1167-3621 Using Sine Rule,
AC = /11673621 RN G
—34. ; : ° sin49° siné60°
;Z: *;6(?16:;21)1 ) 8 ¢ % b = 35+in 497
. T (a) £DAC =47°-34°=130° sin 60°
~ AC is 34-2 metres. (external angle of AACD) =30-501225
(b) In AABC,let LACB=86° AC 32 =30-5 (1 dec. place)
28-9 34-166668 2 (b) Sind4°  sin13® Distance of nearest archer to
sin@ _ sin86° 392sin 34° the target is 30-5 metres.
sing = oo s AT T 19.
=34 1666682 = 79546962
=0-8437931 | =79-5 (1 dec. pl.) £SPC
#=57°33" AC is 79-5 metres. = 124° - 58°
(© £CAB () InAABC, = 66°
= 180° - (86° +57°33") AB . o
= 36°27° Vel =sin47
Then area of ABCD - AB=ACsin47° (a) Using the Cosine Rule, .
= area AACD + area AABC =79-546962sin 47° d*= 502+342‘2a( 50)
= 1 X 18x24-55in 106° = =58-176365 _ (34.)';0%6
2 2 . : . =2273-0954
x 28-9 x AC x sin36°27] =58-2 (3sig. figs.)
Height of tower is 58-2 m. n d=42273-0954
= 505-280 74 - 47-67699
=505 (nearest.whole 16. A ZLANB = 164° - 49° 47-7 (1 dec. pl
number) N =115° = ec. place)
A Distance between S and C
14. : Using the is 47-7 km.
| 164>  Cosine Rule, " (b) Bearingis <N'SC
' 22212+182-2(21) ZN'SP =122° (co-int. £s,
N (18)cos 115° NP||N'S)
E = 1084-4994 34 d
- AB=[1084-4994 sing  sin66
£PSR=32°, LQSR=21> || = 32-931739 sin § = 5038
(a) £LPSQ=32°-21°=5" ' B =329 4767699
£SPQ = 90° -32° = 58° Distance between = 06514787
trawlers is 32.9 km. ¢ = 40°39’

17. a=6-4, c=7-8, £LB=116° Then «N'SC
=360°-(122°+40°39")
=197°21°

Bearing of C from S is
20sin 58° 197°21".
QS= sin §° i
=194-60521 1
= 194-6 (1 dec. point) |
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_302+40%-352
T 2x30x40
_ 1275
" 2400
~ 8=57°55"
Then £LADC = 122°5°
(cointerior £'s, AB"DC)
Angles of the parallelogram
are 57°55" and 122°5".

21. From APRS, s

20. cos

From AQRS, -i{l%- = tan 54°
QR = 140tan 54"

Now PQ
=PR-QR
= 140tan 61° - 140tan 54°
= 140(tan 61° - tan 54°)
= 59-873217
=59-9
PQ is 59-9 metres.

29, W 2000 E

LWGN =360°-298°
=62°
Then LAWG =62° (alt. £'s,
AW||GN)
ZBEG =32° (alt. £’s,
EB||GN)
ZEWG = 28° (90-62)
LWEG =58° (90 -32)
Shortest distance will be GE
(opposite smallest angle).

GE 2000
sin 28° = %in94° [62 * 32]
GE = 2009 sin 28°
sin 94°
=941-23593
= 941 (nearest whole
number)

" Shortest distance is 941 metres.

23. Let tin;e taken be 4 hours.
Then PQ=18 &, Q
PR=24 h.

P
Then using
Cosine Rule,
802=(18h)2%2+(24h)%
-2(18h X 24 2 )cos 58°
=h2[18%2+24%2-2(18)
(24)cos58°]

h2

241)

802

08

=14-474734
.~ h=3-8045675

= 8 hours 48 minutes
Time taken is 3 hours 48
minutes.

24. (a) Areaof A
=-;-x45 x 150 xsin47°

= 2468-3187 150 m

W2

Area of paddock
= 150x 120 + 2468-3187

=20468-319
= 20468
Area is 20468 m 2.

(45)cos47°
=15318-022
. x=123-766

=558-766
= 559 (nearest
metre)
Perimeter is 559 metres.

25. (a)
(1+cos8X1-cos8)~(sinfXsin8)

- 182+ 242 -2(18X24)cos 58°

(b) x2=1502+45%2-2(150)

Perimeter =(120x2)+ 150
+45+123-766

sinf(1-cos @)
_1-cos28-sin29
" sin@(1-cosh)
_sin?8-sin%49
" sin8(1-cos8)
=0 (using sin®8=1-cos526)

1
M) ﬁlﬁ
1+y"§x—4%
1 V3
Btk R s
- 1+1 T2

x each
term by 6




