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Non-Right-Angled Trigonometry
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e By the end of the grade, students will be able to:
Apply trigonometric relationships including the area rule, sine rule and cosine rule to

solve problems.
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relationships for ' cos 6 Use trigonometric '
complementary angles Use trigonometric lationshios f
relationships for relationships tor
complementary angles and for complen;ierzlr;tary angles, 10T1.1
tan 6 = sin@ tanf = s and determine
cos 6 trigonometric ratios for
obtuse angles
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Find the length of an unknown | Find the length of an unknown Hsall Ja (A Lgaaiiny
side using right-angled side and an unknown angle Find the length of an unknown
trigonometry using right-angled side and an unknown angle e
trigonometry using right-angled
trigonometry and use to solve
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Label the sides and angles in a il Ja 4 il s B
non-right-angled triangle Find the area of a triangle Find the area of a triangle oT1.3
using two sides and the using two sides and the
included angle included angle and use to
solve problems
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Find the length of an unknown | Find the length of an unknown il
side using the Sine Rule side and an unknown angle Find the length of an unknown 10T1.4
using the Sine Rule side and an unknown angle
using the Sine Rule and use to
solve problems
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Find the length of an unknown | Find the length of an unknown Jibesall Jad
side using the Cosine Rule side and an unknown angle Find the length of an unknown 10T1.5

using the Cosine Rule

side and an unknown angle
using the Cosine Rule and use
to solve problems
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10T1.6

answer in the context of the
original problem

10T1.1

sinB =

cosB =

N R NIV

sind =

N[ NIR

cosA =

Therefore, «ld
sinA4 = cosB
cosA =sinB

180° s Ll Ll 55 & sana
The angles in a triangle add to 180°
A+ B +90°=180°
B=90°-4

sinA4 = cos(90° — A)
cos A =sin(90° — A)

Find the value of x in the following: :bile & 4ad 2

x =50
x =25

Jal)
Jal)

sin40° = cosx®° (I
€0s 65° = sinx° (<«




X
x = zsin6 sinf = —
z
y=2zcosf c059=z
z
tanf = — §
y X
zsinf 8
tan@ =
zcosf v
tang = sin @
anv = cos @
Write each of the following in terms of tan 6 tan 8 ¥ L Ga JS (s
tan 30° : Jal sin 30° (@
cos 30°
tan43° :Js sin 43° (<
cos 43°
i\’
(=x,y) (x,¥)
1 1
180° — 8
a8 ] X
sinf = % sin(180° — ) = %
g=2 (180° — 6) = —
cosf = 1 cos =
tan @ = % tan(180° —0) = _L
sin(180° — #) = sin @
cos(180°—0) = —cosf
tan(180°— 8) = —tan@
What acute angle has the same sine as 160°?
Solution:
sin(180° — A) = sinA
180° — A = 160°
A=20°
~ sin 20° = sin 160°
Which of the following is the same as tan 140°?
A. tan40°
B. tan100°
C. —tan40°
D.

—tan 140°




10T1.2

In Grade 9, students learnt to find sides and angles
using right-angled trigonometry. In Grade 10,
students have the opportunity to revise these skills
as they are required to understand how the other
trigonometric formulae have been generated and
also need to be used in problems involving multiple
steps and/or triangles.

For Emerging, students must find the unknown
side. Students need to be able to select and use
the appropriate trigonometric ratio to find an
unknown side of a right-angled triangle. To select
an appropriate formula, they label the two sides
they are working with as either adjacent (A),
opposite (O) or hypotenuse (H). They then decide
which of the mnemonics SOH, CAH, or TOA uses
these two sides. They are finding any unknown side
by substituting into the appropriate formula and
then rearranging to solve.

Students must realize that the sides opposite and
adjacent vary, depending on what angle is selected

e.g.
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Opposite the angle

C

Opposite the angle

A B

c

There are two types of equation that can arise
when calculating a side from a right angled
triangle. One type requires multiplication as the
unknown side is the numerator in the ratio
fraction. The other type requires division as the
unknown side is the denominator in the ratio
fraction e.g.

wd;@éﬁé@&.ihgmm‘;d\u‘ﬁaw\wubydm ]
il &) m o n Alee (e 01 anf ol 250501 6 e
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Using SOH
sin40° =

| x| ©

in40° =
sin 12

12 X sin40° = x
x=7.71cm

Using TOA

tan 25° =

tan 25° =

x Xtan25°=5
5

- tan 25°
x = 10.7 cm

R|lux| O

5 cm




* For Developing, students need to also be able to find an
unknown angle. Students need to be able to select and use the
appropriate trigonometric ratio to find an unknown angle of a
right-angled triangle. To select an appropriate formula, they
label the two sides they are working with as either adjacent (A),
opposite (O) or hypotenuse (H). They then decide which of the
mnemonics SOH, CAH, or TOA uses these two sides. They
convert the trigonometric ratio into an angle by using the
inverse trig keys on their calculator (sin™! 4, cos™ 4 or tan™1 4)

e.g.

O &) W) Al Uiy ;adaAl) (5 ghenall A0l
Gl iy Al Ayl dad e 038 15 )
Randl) aladia 5 L) e o3 ) 5i5% of Aullal
Galie Ll 55 e A sgme A5l ) alagy dausliall AT
Opllall e agdle danlia dana aaail 4yl 3 28
5 (0) Jie 5f (A) )slae Gl Lagro (Blalay 03l
SOH L83 55030 Gl Waans 55085 .(H) s
Alll) J3ay . celiall (4 22355 TOA 5 CAH
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a Al duulall &Y e 25Sa)

:elld Jias ¢(sin™t 4, cos™! A or tan~1 4)

Using CAH
A
cosX = I
¥ = 6.2
COS = E
¥ 1 (6.2)
= 0 —_—
cos 12
X = 58.9°

6.2m
adjacent

12m
hypotenuse

* For Mastered, students must have the opportunity to solve
problems in context for both finding a side and finding an angle

Adlall ZU5 o gy 1Rl (g glaall Ll w
el e IS Bl (B Jilse Jaldia 3
relly Jlie Al gemn Ayl 5 Al 5 Jsene

e.g. <
Finding a side: ralall alay)
Abuilderis | il el dde a4
sin 25° = o constructing a slide. A3 Hie Al
H - Theslideis 6 m sk iy —
long. 6 ddall
sin 25° = % - :cl':e slide rgeits il
e ground atan Ll s
6 Xsin25°=nh an Igeof25° S
h=25m g . : =) &
- How high is the top Sq
: el 4515
of the slide above the .
ground? 25
sl 3\.45‘&&3)\ 5l
fua)Y) mha 548

» Students should also have the opportunity to do practical
measuring tasks using measuring equipment and calculate
unknown lengths using trigonometry. e.g.

el g o Wl Jilsall 5 i3 of (S
ly Jla g g alall

out to sea is the ship?

A ship at sea observes a building on top
of a 50 m cliff at an angle of 8°. How far

e ) e (A i Qs LaaY
Al s ) e 50 4eldi)) i ja A e
foadl e G Andull aay g Le 80

" Students should also have the opportunity to do practical
measuring tasks using measuring equipment and calculate
unknown lengths using trigonometry. e.g.

Blee Ly olall La 3 LR 55 o K oot
phasinly Al seae Jlshl a5 (a8 el pladiuly
REIR dL:'m} el Glua

find the height of the tree.

Stand 30 m from a tree (flagpole,
building) and use a clinometer to find
the angle of elevation to the top of
the tree. Then use trigonometry to

A l) Bond (e 1550 30 2 e B
oulita) e g€ aadinl 5 (e sl ple
el A WY Ayl sy (Jl)
ey cliliall Gl 223t 8. el
Sl gl




* Finding an angle:

g3l Ay m

inA = o A A wheelchair ramp is 7 ol S jasia Jola il
SIna= H I 7 metres long. &y el 7 A8 jaall

m /
0.75 0.75 m\ It rises 0.75 m. . 0.75 e

sinAd = T 1 \'?-—. A )

What angle does the Leriay Al 450 3 Lld L
_ 0.75 ; foaLy) 2aial)

A =sin"}(—— ramp make with the foa ¥ a0

7 ground?
A = 6.2°(25f)

»  For Mastered, students should have the opportunity to
solve problems where they need to draw their own
diagram and also problems that involve multiple steps

Jadida i dalhll axh of Cang IR (5 ghesall dundlly
pgr Alalall cilladat ) ans ) ) Led o saling ) il
Gl Jlia g 3adaie &l shad (yanat Al Jiluall Sl

e.g.
Students are given the And they must draw the S Ll [pans o s | .. o sleall Db b
information... diagram before solving s 2Ll
Example 1: o dhe
A 4.5 m ladder is used to e 4.5 4l sh &y alu 223t

reach a window 3 m above
the ground. What angle must
the ladder be placed at if it is
to reach the window?

il 3 Lge sl 328l ) J saca 50
gl gl e oY) s (358
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Example 2:

A set of stairs for a deck
which is 5 metres high, make
an angle of 30° with the

2 Jla

b ) daail il 53 de ana

& 350 2%}\) @@" "J Jl‘_m\ 5 4.{:13.\?\
2R G () 2ms 16l Y

4.5m
3m
]
5m
30
X

ground. How far out from the fla 3 Al o

deck do the stairs reach?

Multiple steps and/or triangles U )/ 5 833210 Ol ghad
Example 3: '3 Jie

Saeed’s class is outside
measuring for a mathematics
project. They measure a tree
as 1.6 m tall and then they
measure its shadow as 2.5 m
long. A short time later, they
measure the shadow again
and now it is 1.9 m long.
What change has there been
to the angle of elevation to
the sun during this time?

g (B e Cha Al g
Eoode AL cluld el aY
dsb oibsy Akl 8 syl
15al clld 2y ¢ yia 1.6 QWS Bl
e 2.5 S8 5 a il Ol Jsh Gl
Jh Jsb sl ) 58 ¢ jrad iy 2y
e 1.9 0S8 (5 530 5 e 8 a il
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Solution

1.6

0, = tan‘l(;s)

2.

0, = 32.6°

0, = tan™ ()

1.6
9

6, = 40.1°

1-326




Example 4:

An extension ladder
measures 3 m at its
shortest and when resting
against the wall makes an
angle of 51°. When fully
extended to 5.8 m, the

o4 dbe

Bl 3 o3 el Joh gl
)\A.;d,\ua‘\mji\c} “ﬂd}k
23 2o 510 Ll ) ) ahay
235 e 5.8 ) GS L
&u.\)‘)” J;j\ 120J\JSA.I 4.1}\)3\
sl e ull ) Josy 53

Short height of ladder: ralll Ll (8 Al 8
. ..., 0
sin51° = — sin51 =g
0 ) 0
sin51° = — sm51°=§
3 Xxsin51°=0 3 Xxsin51°=0
0 =233m 0=233m
Long height of ladder: kol plas ) ol As 8
. 0 e 0
sin 63 :ﬁ sin 63 =g
1 o 0 1 630 p— 0
sin63° = Tg sin =T3
58><sm63°—0 5.8 X sin63° =0
=517m 0=517m
x =5.17 — 2.33 x =517 —-2.33
x =2.84m x =2.84m

angle increases by 12°. TS o 45 Levie
How much further up the =
wall will the ladder reach —
when it is fully extended? T
3.8m z
12° smo W
51°

Students should also have the opportunity to do
practical measuring tasks using measuring
equipment and calculate unknown angles using
trigonometry. The example above could be carried
out as a practical measuring task.

Students need to learn to reduce rounding error
where possible. This means in all calculations,
students should keep the full number on their
calculator and use it in all calculations. If students
round early and use rounded numbers in further
calculations, they risk introducing rounding error.
Students also need to round answers sensibly at
the end of calculations.
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10T1.3

* Inprevious grades, students learnt to find the area
of a triangle when they were given the base and
the perpendicular height. This is the first time that
students have learnt to find the area of a triangle
using two sides and the included angle.

* |tis veryimportant that students understand that
they must have two sides and the included angle
when using this formula. The included angle
means the one that is between the two known
sides.

* For Emerging, students need to be able to
correctly label the sides and angles in a triangle.
Students should have the opportunity to use a
variety of letters and not always to use A, B and C.
When labelling, capital letters are used for the
angles and corresponding small letters for the
sides opposite the angles e.g.

M}\J\}um*ﬂuﬁu\uﬂ\w\?@du\‘hf;@_.d\ u
4\.1}\_)}\ ~ U}m;.d\mj\)l\ 44_\..41\ 0l e\m\mww\
e shadl) Cpaliall

u\j)s\,g)mwwg\umcm : (gaiual) d,mwu .
ic}q;fe\duuym_)ﬂ\dﬂ\@g_\;:\@;md&uc_ﬂu@
Azandll 2 &I C 5 B (A pladiul aae 5 Cigsall (e de File
3 laliall 5 juaall Cagpall s Ll g5l 5 Sl Cag yall aadind
el Jlia g Ll 550 ALE) & M

v\x |I |
-~
<
A .
A [ .
. .
\J .
~
I\J \‘- (’J

» |tis useful for students to understand that the
longest side is opposite the largest angle, the
medium side is opposite the medium angle and the
smallest side is opposite the smallest angle. This
allows students to consider whether their answer
is reasonable when performing calculations.

» Students should have the opportunity to see
where the area formula is derived from. Itis not
required for students to reproduce this
explanation e.g.

L&u}sdjmngu\;i\}@uiuummww& .

ALM}A\@)\)MAQAUJ&LL}N\@.\A\}s).\S\J\A\_U\)M
J\.\A&:\MC_\AAJJ M}\J‘)MYJ\JUAU}SJMY\QLAU
_Qﬁd\u@mdmﬂ\mg,)ldbﬂu)ﬂ\uuw .

_JJJ\.\A} ‘C)MJ\ Jaa quaJLcc\(a@_\A\g)&Au.uz\b

== ==

The area of AABC is: AABC &liall daliw

1
Area = 5 X base X height

1
Area=§><BC><AD
s iE Caa cclibiall Gl alasiuly

Using trigonometry, we know that:

o _AD
Sin _AC

So,
AD = AC XsinC
Aalisall L b Gl e
We substitute this into the area formula:
1
Area =§><BC X AC X sinC
s o ki s i
In the diagram we can see that:

BC =a and AC=b
Therefore,

1
Area=§><a><b><sinC

1
Area = > ab sinC




* For Developing, students need to be able to label
the triangle and use the formula to calculate the
area of the triangle e.g.

U_\QL).\JJLS\‘,.\‘,S.\U\GJ\A\JH\CL\M PM‘LSMML’ .
dh d\_m} @ialia k_ll.ma.‘ 4:.\..43\ (.\\..\;.\.m\" Qﬁ‘d\ w

3.5km

4.8 km

1
Area = > ab sin C

1
Area = > X 3.5 X 4.8 X sin 38°
Area = 5.17 km?

= For Mastered, students need to be able to solve
problems which may include drawing the diagram
and /or multiple steps e.g.

‘;;wjau\y,&u\‘;\uﬂ\cm (AR (o ganall Al w
dL:AJcaadauaub.k;j\/‘guhd\eu)uamu&‘;d\daw\d;
REIN

A builder has been asked to make a merry-go-round and
needs to calculate how much wood he will require. From
the centre to the outside corner is 1.5 m and the angle of
each triangle at the centre is 60°. Find the total area of
the merry-go-round.

a8 COlaa ) zling g 450dal) )53 4l o L) sliy dale e il
15@)&]\@}\‘;\;})&}&\“4&@\ Mmdﬂ\g_\u;.“
m;ﬁ\u@dﬁ\u@\h,\ .60° JSJA\_\.\;QEAJSMJ\JJUM

Merry-go-round in a JubY) anla i3l daal

children’s playground

View of the merry-go- eV e dalll Jlea Hlia

round from above

Solution

Jal

Area of one triangle: a5l Galie Aalia

1
Area = > ab sin C

1
Area = 5 X 1.5 X 1.5 X sin 60°

Area = 0.97 m?

Total area of the merry- A5l ) 5A Al AN Al

go-round:

Total area = 0.97 X 6
Total area = 5.8 m?




10T1.4

* This is the first time students have learnt how to
find the length of a side or an angle in a non-right-
angled triangle.

* In Cycle 2, students were not introduced to Greek
letters. In Cycle 3, they will have opportunities to
use common Greek letters e.g. 8, a, 5, u, o etc.

* Students need to label the triangle with capital
letters for the angles and the opposite sides with
the corresponding lower case letter as for the
previous LO (10T1.3).

» Students need to understand that the Sine Rule
can be used when (including the unknown) you
have 2 sides and 2 angles. This will become clearer
once they have learnt the Cosine Rule in the next
LO.

Students should have the opportunity to see where

the area formula is derived from. It is not required for

students to reproduce this explanation e.g

L)) sl dlay) 5aS Akl Lt alaty 1 J5Y1 3540 .
ujbneu)r_gmss

‘3433;.“@) ZM‘@MMMJJ‘U});“C}‘?“?S .
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e 50
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DT eV 138 0 sSns adal 5s Cpnlin B pra Jla (3 (Jsena)
eﬂtﬁ!\e&u&\cw@e@‘&-\hu}b*&ﬂﬁubﬁ}

ol g uaﬂ\uyudhm\MSM)JMm‘)ﬂ\cbu\uu .
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In AACD:

. A_h
sind = 5
h=bsinA
In ABCD:
sinB = —

a

h =asinB
Sinceh = bsinA and h = asinB:

A D _° bsinA = asinB
€ Therefore
a b
sin4A sinB
and
sin4 sinB
a b

* |tisimportant that students understand that there
are two forms of the Sine Rule, one that is useful

Lot laa) ccnd) oy s1El (45 pom llin G Al gy o G555 5%l (e
W30 slay aasind 5 A1 cnl sl cpaliall Sy aadiid

when finding unknown sides and the other is 1y Jha s Al sgnal)
useful for finding unknown angles e.g.

For finding a side: 4530 20y | For finding an angle: ‘ eall Ay

sinA _sinB _ sinC a b ¢
a b sinA  sinB  sinC

*  For Emerging, students need to calculate the «Jsene dla Jsha s () Al #ling 1 jsisall (5 glanall Lol

length of an unknown side e.g. el Joa

Find the length of x x dsh aa gl

13em




Solution:

Galidl dpandty Tayl - 1 3 ghadd)

Step 1: Label the triangle

a b c

sin4 sinB sinC

MBJJ""%iJ;ﬁ :233&‘

Step 2: Choose which form
of the formula to use

eia.u.uu

x 13 Aaglall & 2l age 13 ghild)
sin51°  sin76° Step 3: Substitute the values
into the formula
13 X sin51° x il Jall as 5l 14 8 gkl
~ sin76° Step 4: Solve for x
x =10.4 cm

We know the largest side is
opposite the largest angle e.g. 13
cm is opposite 76°, so side x needs
to be smaller than 13 cm since it is
opposite a smaller angle. Therefore
10.4 cm is a reasonable answer for
the length of side x.

p‘\)imwsgé.a)ﬁ@iemw
uiu&&ﬂlﬂj $76°d4mem13jﬁd42\i5\‘)
g5 e BY a3 oo Jil allall 05K
Galaie Ayla) a8 2 10.4 (8 A5 jaual

clzall

faikaic LlaY) Ja 15 3 5hal)
Step 5: Is the answer reasonable?

* For Developing, students also need to calculate the

size of an unknown angle e.g.

L)) ol s ) Ul Al -lisg 1adBEAl) (g giall 4l

uﬂh dt\a} c:d}géa

Find the size of angle 6

0 Aus) 3V Ll aa s

22¢tm

15em

Solution:

Step 1: Label the triangle

Gl Aandty Tay) ¢ 1 5 ghadd)

sinA sinB sinC

a b ¢

paiiudin Aanlall 5 ) on 450 )58 12 B ghadl)
Step 2: Choose which form of the
formula to use

sin @ _ sin 38°

Bl i pilly e 13 i)

22 15 Step 3: Substitute the values into
the formula
] 22 X sin 38° xMZ);J\;;qu;kﬂ\
sind = 15 Step 4: Solve for x
sing = 0.9029
6 =sin"10.9029
0 = 64.6°

We can expect angle 6 to be larger
than 38° because the side opposite
6 is 22 cm which is larger than 15 cm
(opposite 38°). It is reasonable for
angle 0 to be 64.6°.

38° (e ST 9 A N (55 of @B s of LSy
a2 4sh 9 Ayl 50 Al Al OY
Ol Gabaiall (30 (38° i) pas 15 (0 S|
64.6° & 9l o<

faiikie AdaY) da 15 8 ghadd)
Step 5: Is the answer reasonable?




* For Mastered, students need to solve problems
involving finding unknown sides and angles e.g.

et ) sl Jn Gl iy - Gial) (s geaall ol
Alsena Ll sy gl alay

Khalifa sees his falcon flying at
an angle of elevation of 37°.
Khalifa also sees a houbara on
the ground 25 m away. The
angle of elevation of the falcon
from the houbara is 43°. Find

gl ) dasl D Bl o jia A4S (5
il Wil 4808 (5 5 .37° @

25 2 (e pa)Y Gle kel
o Ll 1 B3 s
A e Adlusdl) 2a 51 43° (5 jball
O Al s (x) Jiall 5 slad)

the distance from the houbara (y) Al s
to the falcon (x) and from Houbara
Khalifa to the falcon (y). ~
Solution: sl

We need to find the third angle in
the triangle. We know that the sum
of the angles in a triangle is 180°.

Angle F = 180° — 43° — 37°
Angle F = 100°

plai g Caliall 8 0 2 5) 30 ala) N gl
180° 5o Glidl Ll 55 ¢ sana )

x (il Jsh an gl x 25
Find the length of side x sin37°  sin 100°
_ 25 X sin 37°

~ sin100°

x =153 m

y elall Jsh aa y 25
Find the length of side y sin43°  sin100°
_ 25 X sin 43°

Y= Tsin100°

y=173m

* Students also need to be aware of the ambiguous
case when using the Sine Rule. Ambiguous means
‘capable of two meanings’. In the situation with the
Sine Rule, this means that there are two possible
triangles that can be drawn with the given
measurements and two possible values for the
angle e.g.

vie dazaalall Alad) (S Hae 153585 o) ) Uy Allall 2 liay
& omtine Jaiad" il (e ) Ay cual) o5l aladi
Lagansy ¢Sy cplaina yiilia @llia G i 138 ccuall o 5ild Alla
i e 50 yiilaing (i 5 3anall Ll alasiuly

A triangle has the measurements: 4 = 36°,a = 4 cm
and ¢ = 6 cm. There are two possible ways to draw this
triangle e.g.

dia .4 =36°a =4cm,c = 6 cm A il 4 G
tLea Clial) a1 lalaiag a8 4l

Bcm 4cm

AT Cc

In this triangle, angle C is an g 3l (S5 bl 1 b

In this triangle, angle C is A5l 3 (0583 il 12 b

obtuse angle 83 445 3C | an acute angle da die 440 5C
sinC sinA . sin 36°x6
= sinC = ———
c a 4
sinC = 0.8817 C =61.8°

This answer (C = 61.8°) is acute and so it fits the second
triangle. The two possible answers for angle C add to 180°.

This means we can find angle C for the first triangle e.g

R g._LM.L'ﬁJ 3ala :\J}\SS\ :j L;Q Zj,j; ( C =61.8° ):LIIA:}” oAa
L iny 138 5 ,180° Lage saa € A 50 clilaad) lay) _L?-,\En

C =180°—-61.8°

C =118.2°




10T1.5

= Inthe previous LO (10T1.4), students were introduced
to calculating the length of unknown sides and the
size of unknown angles in non-right-angled triangles.

* In Cycle 2, students were not introduced to Greek
letters. In Cycle 3, they will have opportunities to use
common Greek letters e.g. 0, a, B, u, o etc.

* Students need to label the triangle with capital letters
for the angles and the opposite sides with the
corresponding lower case letter as for the previous
two LOs (10T1.3 and 10T1.4).

» Students need to understand that the Cosine Rule can
be used when (including the unknown) you have 3
sides and 1 angle. This can be compared with the Sine
Rule from the previous LO.

= Students should have the opportunity to see where
the area formula is derived from. It is not required for
students to reproduce this explanation e.g.

3.:\9:\5 Sle Akl (a%as «(T1.410) Gl ""5.4.\’..:51\ C’,;A’ AUNPER
il 8 A gema Ll sy bl 5 A e & Dl J) shal il
) Ayl 3 Al e

3 4dall 85 5 d3lal] IEERINEEPN RS PEN RN
) . s 0 B

L5308l Cag ) alasinly i) dpans ) Addal) pliny  w
8 hliall 5 jiall Ca g yall aladinly ALEL) & Sam) A
(10T1.3 and 10T1.4) GAL Al oadas 835 LS

Lay) aladll a5 538 aladiind (S 40l pgd ) dulhall #lisy  m
_sh\,aﬂ%\g,&m@ asans da G (Jseaal) elly 8
GG Al 58 (A cual) o sle elld i (S

G (sl (3lind) A€ Ay )l Al A il 25 any
lld ey oz i) 138 34U 3ale ) agie Uisllae Gl 5 alall)

2
2 —

a
a

sl 45 et aladiuly s (ABCD N

In ABCD, using Pythagoras’ Theorem:
(c —x)? + h?
c? —2cx + x? + h?

o328 Al lasinlys ¢« AACD i b

In AACD, using Pythagoras’ Theorem:

b? = x? + h?

AL a3 h2 g

Substitute b? into the previous equation:
a? =b%+c? —2cx

In AACD: AACD & i

X
b
x = bcosA

cosA =

AL Alaall 8 xp (m3as
Substitute x into the previous equation:
a’ = b%+ c? — 2bccosA

s G O ) g lin o lhall pedy O gossal e =
285 5 AY) 5 A seadl) g Y gy i Laalas) caladll
sale s A5 31 Aasa o) Sy A seaall W55 Sy
Jla s Aol ¢ sm 50 & €OS A Jra 5 pllall dapa i 53
RN

For finding an angle: ‘

g3 Ay

A Sy

For finding a side: ‘

b? 4+ c? — a?

A=
CoS obe

a® = b? + c? —2bccos A




length of an unknown side e.g.

For Emerging, students need to calculate the

-l

Find the length of x

x Jsb ;.;}i

gcom

Solution:

Step 1: Label the triangle

Caliall dgay T 11 3 gl

a® = b% + c%? — 2bccos A

Aadall 3 ) gea 41 38 12 B ghdl)

PREGHA

Step 2: Choose which form
of the formula to use

x2=8247%2-2%x8x%x7

Aaglall 4 adlly (e 13 ghdd)
Step 3: Substitute the

X cos 54° values into the formula
x2 =47.17 x xiall Jall o gl 14 5 ghadl)
x =+vV47.17 Step 4: Solve for x
x = 6.87 cm

The value for x is quite similar to th
values for the other two sides. The
triangle is close to an equilateral
triangle and so the value for x is
reasonable.

cu Gl o AY) Cpeliall
&Sy (5 sbuiia Cafiay 4.2
Adthie X dad (8 L

e

ke AaY) da 15 8 ghadld)
Step 5: Is the answer reasonable?

For Developing, students also need to
calculate the size of an unknown angle e.g.

Al 3 el Gles ) Wyl Al zling 1a28541) (5 glesall udilly

Aﬂh dt:mj ‘M}P.A\

0 Aasl M Gkl

Find the size of angle 6

32 km

\V

1.4 km

2.7 km

Solution:

Step 1: Label the triangle

b? + c? — a?

A=
cos he

Laiall 3 ) gen 43 38 12 B ghdl)
FRECIN
Step 2: Choose which form of
the formula to use

3.22 +1.4%2 - 2.77

& Blarall aidlly imge 13 ghdldl

6= a .
cos 2x32x 14 Al
Step 3: Substitute the values
into the formula
cos 8 = 0.5480 0 45150 Jal) an 5l 14 3 shadl)

0 = cos~10.5480
0 = 56.8°

Step 4: Solve for




=  For Mastered, students need to solve
problems involving finding unknown sides
and angles e.g.

Ahmed and Rashid are kayaking in the
mangroves. They leave the launch point and
paddle in different directions. Ahmed paddles
for 80 m and Rashid paddles for 120 m. When
they stop, they are 142 m apart. What is the
angle (a) between the courses of the two
kayaks?

(o8 Uda g Aol Ak (pa Lalhail a5l Ll (g Laga )8 230 5 5 s iy
Ledie |5 120 ddlual 28) 5 Caha 5 1 5 80 Adlisad deaf Cida  cpiling cpalal)
G b O () sl 3 el e e 142 Lagin Alalall ALal) cuilS i

Solution:

& ¥ Lpans s Ealiall aus )y ) zlias

L3

Need to draw the diagram and
label the angles and sides

Launch point

Rashid
c I

b? + c? — a?

L5530 Aloles ol L) Alalae caadinins Lagdl yi)

cosA = 2bc Choose whether to use the side or angle formula
120% 4+ 80% — 1422 @ e 2a gl 5 il (e
COSa="""5""120 x 80 Substitute the values and solve for a
cosa = 0.033

a = cos~10.033
a = 88.1°




10T1.5

* This LO allows the students to combine all the
different rules they have learnt in a problem
solving context. Although students have not used
Pythagoras’ Theorem so far in this unit, it may be
required during this LO.

* Students are not told what rules to use in this LO
and all problems must include at least one
calculation that involves the use of a non-right-
angled trigonometric formula.

@\M\w\;ﬂ\weﬂ\dﬂ@d\cﬂ”&@u ]
JJAMJXLAUJSJ.\SLQ_:\Y\cu\J\‘;\;a.\;)X\aJ&s‘sﬂw‘)ﬁL\.ﬁ
u.Aa.d\ z oAl 13a

CM\\&GSM\M\‘;\\ML;.\”U)JMM‘M&)JHJV -
Qﬂ:ah\;@h&d&@@\@u‘j‘y&u\u&j ‘SAS’_L“
u;\j\wu}cumum@mwm o (8Y)

For Emerging, students need to be able to identify
what rules they need to use to solve the problem.
They may be asked to find an area or to calculate a
distance or an angle. It may be helpful to use a flow
chart when finding sides and angles e.g.

A.\_\;J‘_QQL).\)J\A\).\}S.\U\‘;\AJH\CL\M GM‘GMMM
Al pgie allay 8 dw\dasstéa\my‘utueh‘;d\uubﬂ\
LLM(‘.\M\ 2l (e oK By Aol sl Al Clua o) Aaldl)

e oLl 3 g MmY) dad ) die fann s

Is the triangle

right-angled?

YES

NO

Does the
question involve
any angles?

Do you know a
side and its
opposite angle?

Use the Cosine
Rule

Use the Sine
Rule

Use trig ratios:
sin, cos and tan

Use Pythagoras'
Theorem

il

o4yl s

YES

NO

il ancaly
[EREIEY RS |
LIPS

elom gt a

el 4,50,

el aaatd
sin, Al

cos and tan

* For Developing and Mastered, students need to
also solve the problem e.g.

O ) o L iy AN 5 gl A0 5 gl ol
3 QUi 5 cillasall

A flagpole in the UAE has a point F
that is 7 m above level ground. The
flagpole is secured from F by two
straight wires measuring 13 m and
11 m to two points Xand Y on the F
ground. Angle XZY is 125°.

What is the distance from X to Y?

13 m

s M\ujd\ubu‘ﬂd}assf&cm}u
(5 sima o Jlial 7 i ) F Akl

F Al e alad) 2 )l 0als £y 0, Y)
Cuny ) e 1155 1 5% 13 Legd sha (KL daidl
e Y 5 X okl vie Ll h 5
125° XZY sl 30 s gy .o

1m ?Y&}XOA%M\@IA




Solution:

-l

At the Emerging level, students need to recognise that
first Pythagoras’ Theorem must be used to find the
length of XZ and YZ and then the Cosine Rule needs to
be used to find the length of XY.

Akt plasiad gl O Aullall s o can 1500 (s ganall Al
plll i 0518 a5l B YZ 5 XZ sk o V31 a2 8
XY Jsh 2y

At the Developing level, students use the rules
described for Emerging to solve the problem.

6 sinnall 8 daTin gall cpil sl llal) axdioy sadiiall 5 ghacall 4y
Allesdll Jal toanal)

F

im

a? = c2 — p2
X7%2 =132 — 72
XZ%2 =120
XZ =120
XZ =10.95m

1Mm

a2 = c2 — p2
YZ? =11%2 - 72
YZ2 =72
YZ =72
YZ =849 m

X

a? =b% +c% —2bccosA
XY? =10.95% 4+ 8.49% — 2 x 10.95 x 8.49 X cos 125°
XY? =298.63
XY =17.28 m

At the Mastered level, students need to give the
answer in the context of the original problem e.g.
‘The distance from X to Y (the ends of the two wires
supporting the flagpole) is 17.28 m.”

Aeaall e 3 ] olle] ) Gl iy A g5 gwall Al

) s Jlia (Ailay)
@ (aladl 4l gleeyy 0l GSE S5 Y ()X e Adlsall
M 17.28




