18. (a)

/IN

N

12.5cm
X
20
125
0= % =60° O each base triangle is equilateral
X =200 +12.8
X = 556.25
x=23.58 cm

12.5 = 2358 + 2358— R 2358 23 580sa

2 2
cos g = 125 — 22359

—2(23.58
cos a =0 8594915546
a=30.7
(b)
23.58 cm
6.25 cm
12.5

60°

23.58=6.2% +h?
h? = 23.58 — 6.28
h? = 516.9539
h=22.74 cm
sin 60° :L
12.5
h=12.5 (sir60°)
h=10.83 cm

SApyramid = Af[riamgle + Abase

_ [M2.5x 22747 _[12.5x 1083]
SApyramid - 6'] 2 D+ 6|:| 2 I:I
SAramia = 852.75 + 406.125
SAyramia = 1258.875 cfh

Part 3: Trigonometric Functions

(©) Vpyama= paseX N o 406125¢ 20_ 77 5

3 3

19. The essential thing that you must do in order to solve
each trigonometric problem is to draw a diagram. If the
triangle is a right triangle, use primary trigonometric ratios. If
two angles and any side are known or if two sides and any
angle are given, use the sine law. If two sides and a contained
angle are given or three sides are given, use the cosine law.

Practise, Apply, Solve 6.3, page 532
1. (@)
2

w|=3

T
6
V3
(b) 1 is the shortest side and must lie opposite the smallest
angle, which is 30°. 2 is the largest side and must lie opposite

the largest angle, which is 9093 must then lie opposite the
60° angle.

2. (a)
2 /a5°| |
45° [ ]
1

(b) The triangle is isosceles2 is the largest side and must
lie opposite the largest angle, which is 90°. Therefore, the two
equal sides lie opposite the 45° angles.

3. (@
y
L .
30° x
cosf= 5, cos (—30°) N3
r 2
(b)
)
A
1
< 60°
> 3
tan6= X, tan (—60°) :_—f =3
X
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(©)

—<

“M —X
1
2
— y o) — -1 — 1
tanf= tan (=150°) =—— =

x’ —
(b)

60 —> X

sin6= Y sin (240%) =3
r 2
(c)
73
1
«— — X
-315° 1
cosf= 5, cos (-315°) = 1r
r 2

5. (@)

w
00
1

B

. . T
sin@= X, sin =—
r

|
N
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(b)

41T
1n 3 X
3/
3
2
Yy . [ATO_ —VJ3 _
tanf= =, tan =—_—=—— =+/3
X os3d - V3
(c)
y
3
T X
NS NGE
6 1
2
cosf@= E'COSEHTD:E
r Ue O 2
(d)
|
1 2
- 5_
\/§ J—7T[ —>X
J 6
_y —/mo_ 1
tanf= =, tan — = ——
N Ue U —3
6. (a)
1
V2
1
45° 495°
— — X

oy o 1
sin@= =, sin (495°) =—

’ sin (495%) =—
(b)
- V3 570°

300 L/ 7
1
2
cos6= 2, cos (570°) =_—@
r
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(©)

—_—<

-690° 30° o
V3

—>X

J

tanf= X, tan (—690°) =i
X A3
(d)

675° | \45°

oy o _—1
sin@= =, sin (675°) =—
oSO TR

~f

7. ()

V2

J

cosf@= 5' cos @D:__l

r |:|4[|ﬁ

(d)
231
D S S
6
h 1
_ X _[R3ng_+3
cosf= T COSD_D_7
8. (a)
V2 V2,
1 1
35°
45N(45° «
1 1

sin 45° :%, sin 135° :%, 0 sin 45° = sin 135°

A N
(b)

I
g 225° 4

457 N\45° —X
1 1
2 | /2
: o_—1 o —1

sin 225 :’—5, sin (—45°) :’_5'

N N

O sin 225° = sin (—45°)

(b)
y (c)
y
1 2 A
-19 1T 1
6 6 X 45°
NS T Y 45° x
1
cosf= =, cosD_:LgnD:ﬂ 2
r Oe O 2
© cos (—45°) :ir, cos 45° :ir, O cos(-45°) = cos 45°
y N’2 N’2
(d)
F
2
N 1 N\e
T
3 45°N\d135° 1 «
7 1 X -1 45°
o
\/E -1
_y . OimO_+3 _
tanf= x'tanD3D_ 1 =3 J

tan 135° :i1 = -1, tan (-45°) :_Tl =-1,
O tan 135° = tan (—45°)
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9 (@) (b) Show 5|ﬁ DT[D + coé On_ =1.

T D o
_ 2EU_TD oo _
\ LS =sin G’ CO§D3D RS=1
sl N Y |E
_ov3d | mf
60°\|/6o° L, HZ H e
-1 1
3.1
=+
J 4 4
Ia =1
60° =23 240° —“3 oo oo _
sin ‘7 Sin (-240°) =—, 0LS=RSO stD D+co§D D =1
(Db)s'” 60° = sin (-240°) (c) Show siA(60°) + cod(60°) =
LS =sin? (60°) + cog 60°) RS: 1
_ov3d ot
2 . H2 B "o
. 30° V3 ] « = § +i
30° 4 4
2 1 =1
O LS = RS,0 sirf(60°) + cod(60°) = 1
3 . ormo, armo _
cos (—30°) =——, cos 30° = 23 O cos (-30°) = cos 30° (d) Show SIﬁD D gD o~ =1
— i 00, co2dMO _
(c) LS =sin da0" §D4D RS=1
7
_ D—lg ag! g
s 2 12 2
- 60°N120° 1 « = 1 +1
1 60° — 2 2
2 J3 =1
3
_ omo, 2 0mo_
J O LS=RSO stD o §D o=1
N E
tan 120° =———, tan (-60°) =——, i
1 ( ) 1 11. (a) Show that tan 120° M
O tan 120° = tan (-60°) ) 15&3 120
(d) LS=tan120° RS=21=2
y cos1l20C
B N3
= _\'3 = _21
2
o _8,2
3 -330° 3 Zh -1
sin 150° :1, sin (=330°) :1, O sin 150° = sin (—-330°) 0 LS =RSO tan 120° :M.
2 2 cos12C
10. (a) Show sifi(45°) + cod(45°) = 1
LS =sin’ (45°) + cog @5 ) RS=1
_pif,pip
Hzd "HR2
11
=_+=
2 2
=1

0 LS = RS0 sinf(45°) + co$(45°) =
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(b) Show that tan (-150°) Sin (150°)

cos (450 )
LS = tan (450°) _ sin (150°)
cos (450 )
-1 _ 3
N’J3 _\2/3
1 2
2 03
-1
J3
0 LS = RS tan (~150%) =51 (£50°)
cos (45C¢ )
LA _ Sln(““)
(c) Show that ta 50 m
(Lm0 sm(T")
LS =ty RS_CO*?
-3
= —\/§ - i
2
-0B3,2
2 1
= 3
(11
ULS=RSU tan
n(%
(d) Show that ta ,gl +
4
3n
3ng _ sm(lT)
LS—tanD4 . RS= - %n
-1
= _ A2
=1 _ =
/2
142
V2o A
=1
131
A3no_ n(T
gLs= RSDtanD O - %
12.
\/2 o 2
45 1 )
45° [ ] —
1 3

(a) tan6=-1,0 6= 135°, 315°

. 1 o o

(b) sinf= —,0 6=45°,135
N2

/3

(c) cos@= _T 0 6=150°, 210°

(d) sing= % 0 6= 60°, 120°
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(e) cosfB= % 0 6=45°, 315°
J
(f) tanf= —/3,0 6= 120°, 300°
(g) sinf= %,D 6=30°, 150°
1

(h) tan6= —=, 0 6= 150°, 330°
N3
N 1
i) sinX=—
(i) 5
2x = 45° X =135°
x=22.5° X=67.5°

00 x=22.5° 67.5° 202.5°, 247.5°
. 1
() cosx= >
2x=60° X =300°
x=30° x =150°
0 x=30°, 150°, 210°, 330°
(k) 5cosx—~/3 =3 cosx

2 COX = \,@
2
0 x=30°, 330°
X0 _ <3
) sin =——= —
0} 0~ 3
X = 60° X = 120°
2 2
X =120° X = 240°

0 x=120°, 240°

13.

(135°\/'_ )
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6 y=sin@

-315° 1
N’/E

—225° 1
N’/E

-135° -1
N’/E

—45° —_1
N’/E

45° i
N’/E

135° 1
N’/E

225° -1
N’/E

315° -1
N’/E

y = sin@is a function because every element of the domain
corresponds to only one element in the range. It passes the
vertical line test.

6 y = cos6
~1in 3
6 2
—7m -3
6 2
-5mn -3
6 2

L

6 2

L

6 2

5n -3
6 2
m -3
6 2
11 3
6 2

y = cos@is a function because every element of the domain
corresponds to only one element in the range. It passes the
vertical line test.
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15. (a) AB=6x /3 = 6+/3 units,AD = 6x 2 = 12 units,
BC=6x1=6unitsCD=6x J2 =642 units,
AC = 6+/3 + 6 units

(b) OA=30°, tarJA = —=—, cosIA= 22, sinDA= +.
3 2
OC=45°tandC=1, codlC= —, sin0C = iﬁ
2 N2

1. (@)
I_S_cosQ RS = 1
sin 8 tan@
_r _1
y y
r X
:EXL :1)(5
ry y
_X -X
y y
OLs=rsp $80_ 1
sinfé tan@
(b)
LS=1+tar’ 6 RS=_*
cos 6
Lo _ 1
D O 2
x ()
XLy 2O
x> X2 Ox O
X2 +y? _ﬁ
NG x?
r
X2
OLS=RSO% ta &
cos 6
(c)
LS=1-sir @ RS= cog 6
_, o _oxf
O g DrD
r2 y2 X2
Bz 2
r2 _y?2
==
N
O LS =RS,J 1 -sif6=cog0
2. (a) sin xD 1 O_sinx =tan x
' Ccos xJ  cos x
osin X[ .
b) (cos x)( tanx)=( cosx =sin X
(b) (cos x)(tanx) = ( cos) =
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