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CHAPTER 2.9 - oie

TRIGONOMETRY FORMULAS

INISSRUD/NS

 E1TLRINY

sin 4 = OPPOSITE _J a b _C a* =b* +¢* —2bccos 4
HIPOTENUSE r sind sinB sinC b’ =a’ +c’ —2accosB
22 2
ADJACENT «x _ c”=a +b"—2abcosC
CosA = OTENUSE - If the problem is
" | modelled by an acute or cos A — b’ +c’ —a’
' - 2be
OPPOSITE v o_btuse triangle (non
tan 4 = == right angled)
ADJACENT «x : 1 2 g2
. —>with two angles and a cosg L te b
If the problem Is given side or 2ac
modelled by a right >two sides and an
triangle, use the opposite angle, use the oL@ b=
primary Sine Law N T .
trigonometric ratios. %
PYTHAGOREAN THEOREM :
5 Pythagorean Theorem is only used to solve
=a’ +b for a missing side in a right angle triangle W

=Jx* +y° (for obtuse angles)
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If the problem is modelled

by an acute or obtuse

triangle (non right angle)

—->with two sides and a

contained angle (SAS)

- You use these formulas
to solve for side length

- Three sides (SSS), use
the Cosine Law

- You use these formulas
to solve for angles

e ————
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A number of tools and strategies can
be used to solve problems involving
triangles, including:

The Primary Trigonometric Ratios and
Pythagorean Theorem (used for
problems involving right triangles)

The Sine Law and The Cosine Law
(used for problems involving acute or
obtuse triangles)

Measurement formulas

Geometric properties
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The choice of which tool or strategy to
select depends on the type of triangle,
the information given and in the
information required
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EXAMPLE 1 Seta Swim Course

The first leg of an Olympic triathlon is a swim. To set the course, which bears
the shape of an isosceles triangle, two buoys (labelled Y and Z) are placed in
the water 0.6 km from the transition zone (as pictured).

To complete this leg of the race,
athletes swim in a circuit from the
transition zone (X) to the first buoy (Y),
then to the second buoy (Z) and back
to the transition zone. The total
distance of the swim is 1.5 km.

What is the angle, e, between the lines \ye can use the Cosine‘ Law
of sight from the transition zone to the 5 \\/e have SIDELANGLE-SIDE

buoys? Express your answer to the (SAS) (or so we think...) S
nearest deqgree. BUT....

We are missing“one'piece'of
information
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EXAMPLE 1 Seta Swim Course

The first leg of an Olympic triathlon is a swim. To set the course, which bears
the shape of an isosceles triangle, two buoys (labelled Y and Z) are placed in
the water 0.6 km from the transition zone (as pictured).

0.3 km

To complete this leg of the race,
athletes swim in a circuit from the
transition zone (X) to the first buoy (Y),
then to the second buoy (Z) and back
to the transition zone. The total
distance of the swim is 1.5 km.

What is the angle, e, between the lines \ys 5re m|ssmg one »plece ofC
of sight from the transition zone to the  iformation

buoys? Express your answer to the > Solve for Iength of third' side

nearest degree. > Still use Cosine Law
->We now'have'SIDE:SIDE-
SIDE
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EXAMPLE 1 Seta Swim Course

What is the angle, e, between the lines
of sight from the transition zone to the

buoys? Express your answer to the X
nearest deqgree.

2
X—y2+22_x

COS
2yz
2 2 2
cos Y — (0.6)” +(0.6)" —(0.3)
2(0.6)(0.6)
cos Y — 0.36 +0.36—-0.09 Y .
0.72 Doy X
_0.63 _~Qo °Label the tnangle
oS X =072 X =2 complétely M~
cos X =0.875 *Write down the formula

The angle of sight is and stbstitute known _
/X =cos ' (0.875) 29° valties VI d
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EXAMPLE 2
Set a Bike Course

The second portion of an Olympic
triathlon is bicycle ride which has
a total distance of 40 km. The
first two parts of the bike route are
measured as shown.

After the second leg of the bike
route, athletes must make a sharp
turn before completing one lap.

(a) What is the distance of the
third leg of the bike route?
Express your answer to the
nearest tenth of a km.

We can use the Sine Law

—->We have an anqle and |ts
opposite side \ i
BUT... (¢ A -

We are mlssmg some pleces of;,,,_
information A |
—>Label the dlagram

—->Write down Sinie Law formula
and see what o/ we/have!
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EXAMPLE 2
Set a Bike Course

(a) What is the distance of the
third leg of the bike route?
Express your answer to the
nearest tenth of a km.

LANPRPLLOCEAN THWWNISS (WLF

TriAsHCE@II@MALETLTLRINY

S— 5
22km £ =180°-63°

a b c
sm4  smB  snC We can use the Sine Law
1 39 1 1 7o | —->We have an @Ee nd |ts
| 32 = b_ i 22 isolve for £A first PR . \?
I opposite side B \-
L_l___.l SlnB LSI_Il_z_Sj BUT ) 1
3.2\ 22 X
i A&/s'm e We are mlssmg ﬁ%’lé pTQ gﬂ
. o o information - O \ /% | ) \-\-~~-
22sin A=3.2sin25°  /4=sin"'(0.6147) >| abel the diagram | 7))
22 22 Zg=3% | ->Write down Sirfe Lawformula
sin A=0.6147 and see what o/ wwe-hame!LNE.COM
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EXAMPLE 2
Set a Bike Course

(a) What is the distance of the
third leg of the bike route?
Express your answer to the
nearest tenth of a km.

a b _c
sind smB snC
32 1 b :_: 22 1 :?o,l,vefor
sin38° {sin1174 ..san_2_5_°l b
sin 1 170%;1n 25°
bm :2281111170 The th|rd Ieg
SIT25° sin 25° of the race is
4.6
| b=4.6km | kilometres

opposite side R \Q 2\

BUT 1;;_ <.7 I { k’q__o‘/'vi\ ﬁ_*/\-\\n\\ \\‘\
VARY

We are mlssmg é@/mé pieces(ef\ .

information < ( —

A\ /

>Label the dlagram
> Write down Sirle Law formula
and see what [ifo/iwevhav@! L (IE.COM
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EXAMPLE 2
Set a Bike Course

(b) What is the total distance of
one lap of the course?

Add up all legs of the race
=22+32+46

|=10 km |

(c) How many laps are ompleted if
The total distance of one lap of ~the total bicycle ”dm D\kvm1
the course is 10 kilometres #of laps = 1AL A ‘@C@f@ce\

Total dis a}mgeb[fvng@ K

#of laps = ;‘(())ﬂ iﬂap&@ll be e

" Campleted wf the

total blcycle rlde is
#of laps = 4laps ATAG kFATH

( '; YM
M | 1AM |
A YA VS
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®

EXAMPLE 3 Garden design
|{ HYPOTENUSE
Jonessa is making a new garden in the corner of her &Y 19 i
backyard. It will be against a privacy fence (on the g

left) and a patio walkway, as shown.

(a) How long is the patio walkway? Express your
answer to the nearest metre.
- Right-angle triangle

- Use basic trigonometric ratios ket
:‘Lq \'\\ \\\/\ —
Let “w” represent the length of the patio ssenf N
bbbl \\ N\ T ~ @R \
05500 — _ADJACENT AN NG
HYPOTENUSE - [\ //\ :
w \\\ : \J ‘\1\\,.,,‘,_/\'
Put over “1” "COSSOO:E 12cos50° =w | | N |
o P The patlo Walkway IS
(@] 5 — -
Cross  ©0s350 ){ B metres (

multiply | 8m=w |
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EXAMPLE 3  Garden design ’1

| BYPOTENUSE

Jonessa is making a new garden in the corner of herg 11~ & 19 i
backyard. It will be against a privacy fence (onthe ¢ 5.

left) and a patio walkway, as shown. OPPOSITE S. -
0;—1; \ SDO\ .

7 1 O R

(b) How long is the privacy fence? Express your
answer to the nearest metre.

Let “f” represent length of fence

. OPPOSITE
sin 50° =
HYPOTENUSE
Putover "™ sin 50"=i 125in50° = f T

12 , | )
Cross sin 50° f 9.1m = f Theé fencelis O

ltipl y
muitiply " 5 | 9m = 1] meétres
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EXAMPLE 3 Garden design

)

Jonessa is making a new garden in the corner of her g mx

backyard. It will be against a privacy fence (on the HEIéHT
left) and a patio walkway, as shown. ge
(c) How much fencing will Jonessa need to enclose &1 =
the entire garden (except the fence)? T OMBASE
(d) Calculate the total area of
Add all lenghts (except fence) the garden whltch will be
=0+ enclosed. R D
=20m basexhezgm ;
ATRIANGLE 2 "l
Jonessa will need 20 metres of fencing >
A (8)(9) ‘-»/Tota»lj‘ area to
TRIANGLE — | a
2/ peenclosed

IS 36 square
ATRIANGLEI = 36m2| | M/ metre: M
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EXAMPLE 3 Garden design f
Jonessa is making a new garden in the corner of her &’
. . . O9njf *  12m
backyard. It will be against a privacy fence (on the
left) and a patio walkway, as shown. .
(e) If one bag of topsoil covers an area of 4m2 how  &! 50
many bags of topsoil will be required? oome
Total area (d) Calculate the total area of
#of bags = the garden WhICh WI|| be
Areacoveredbyonebag ,
, enclosed. e N
_36m bR 4 ht R
#Of bagS _ 4m2 ATRIANGLE aS? X2 elg o\
#of bags :EI Ay o= (8)(9) ~TOtaI érea,,. fo
2, be'enclosed
9 bags of topsoil will be required ATR[ANGMI _ 36m2‘ is 36 square
metres
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HOMEWORK

Page 126 #3 — 6, 8, 11, 13
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