MCR3U1 Date:
Day 6: Sine Law — The Ambiquous Case Chapter 5: Trigonometric Ratios

Ambiguous is defined as “having more than one possible meaning”. In trigonometry, ambiguity exists for certain

problems using the Sine Law.
HINT: Cut pieces of Cappellinis (thin spaghettis) for hands on experience or use a compass.

1) THE ACUTE CASE: inAABC, ZA< 90°,

CASE 1: When £ A =30°, b= 8 cm, how many triangle(s) can you draw with the missing side that equals to 4 cm?
The length of ¢ (side AB) is unspecified (meaning you can change its length to form the triangle).

Set Yeus compass +o fervn and
dveww o semi cvcle H{rom vertexC

[+
A ®
Number of triangles constructed
Did you notice anything special about this line?_
4+ s oeroendiamlor o AR

Write an a‘gebréic expression for side a using b and sin A. . ]
Siak=2a O = ‘nA ; oleunlod 2, he e.oh+
b bsinh 5 4his coleulote » 3
a 1> +he htr:;'h-f‘
CONCLUSION: —

If £ Aisacute (between 0 and 90) and O =bseA , there will be only OVE triangle which is ag’;'ﬂ‘i‘ triangle.
Therefore, no ambiguity exists.

CASE 2: How many triangle(s) can you draw if we set the missing side to 3 cm?
The length of ¢ (side AB) is unspecified (meaning you can change its length).

65"(" +he Co mpPass 4o Jeamn agnd
leQw encthe— Sennl cirele

A
Number of triangles constructed?
none
Did you notice anythmg special about this line?

The llne is shorter +han h66h+(\”°5k+ is dhe Shortest d-‘#onq)

CONCLUSION:
If /A is acute and “a” is less than the. he:dq—t' (a<bsin A), there will be _ A/Q ! q,.Jc, In other words, you cannot

draw a triangle with a side that is shorter tharhe shortest side.
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CASE 3: How many triangle(s) can you draw if we set the missing side to 8 cm or 9 cm?
The length of ¢ (side AB) is unspecified (meaning you can change its length).

C
‘~**‘l"s / l
| S
‘-:‘q.:s;q = q / /

\ b=8cm Do S /

\ RN

- "'q.‘ / /
\ “"s\:“"s“ /

\ \ 300 ‘-\\.. “‘\/

A X% B

\ /
Number of triangles constructed when a > b (a is greater than or equal to b)? 7/

ONE y

A}

If &A is acute and a > b, there will be only ONE triangle that can be cg_nstrucfed. Thegefore, no ambiguity exists.
""h..__‘ -

CASE 4: How many triangle(s) can you draw if we set The missing side to 5 cm then 7 cm?
The length of ¢ (side AB is unspecified (meaning you can change its length).

Weth he cormess, clrqu 2 Sem|

\ A Circle, Mot e goo €24 Construct 2 As.
PN Ll .
\ \“ "x‘\ < _k 2 [0055‘ — -|-.v|aaj)?) '
' \b o™
A ~
\ }{*\,j\ Y K
\ b N /
- / \\ \\ /
-~ ;’ \ ~"~. /
”f . ’{ \\ \\ /
” O( 6. ~
300K S- N\ )X , .
A 3 3 iV f X/ ( X B
Number of triangles constructed\‘/vhama is between the_hgightfoﬁﬁ b (bsind < a < bS?
- ”
If & A is acute and b sin A <a < b, there will be FwJ)2 triangles that can be constructed.
Therefore, an AMBIGUOUS Case exists.
2) THE OBTUSE CASE: inAABC,ZA> 90,
Case 5: Case 6:
How many triangles can you draw when the missing side is How many triangles can you draw when the missing side is
3 cm then 4cm? The length of ¢ (side AB) is unspecified. 5cm then 6 cm? The length of ¢ (side AB) is unspecified.
B < B
. rd
If DA is obtuseand the missing side is less than side AC'(a | If ® A is obtuse and the missing side is greater than side AC
<b), there willbe_ (YO triangles. (a > Db), there will be only ©n£. triangle.
Note that there is no ambiguous case if H A > 90°

NOTE, N w& Q{b\/‘?js qu?}{'flm j‘F the 5‘d¢ OFFOQHL' +.:: Ja'...zcr\ @zle
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SUMMARY
PA<90° a<bsinA no triangle
a=bsin A one triangle (right angle)
ChsinA<a<b ambig@ THE ACUTE CASE
a>b one triangle
bA>090° a<b no triangle
a>hb one triangle THE OBTUSE CASE

When you are given two sides and an angle not in between those sides, you need to be on the lookout for the ambiguous case.

How to determine if there is a 2™ valid angle:

1. See if you are given two sides and the angle not in between (SSA). This is the situation that may have 2 possible answers.
2. Find the value of the unknown angle.

3. Once you find the value of your angle, subtract it from 180° to find the possible second angle.

4. Add the new angle to the original angle. If their sum is less than 180°, you have two valid answers. If the sum is over 180°,
then the second angle is not valid.

1) In AQRS, £ Q=105° r=15, g=20. Determine the number of triangles possible. Solve the triangle(s) if possible.
Since this's an obtuse cax, s'de q needs 1o be rester than v

There s ove ‘(‘ﬂ'a" le. S 130-105-46
\5 5}06’ - sinlOoS 15 sial? 2 - 1o snl9
- I5 - 20 : sn29 sinlog

st,O 032U (= lo(

L Side &6 is lO
G = Yo

’ﬁ =29

2) InAQRS, £ Q=75° r=15, g=14. Determine the number oftrlangles possible. Solve the tn&grgle(s) if p‘(’)§5| _’_eo o
) Aowste, ?oss.blg ambﬁ.‘ou_\ case . Draw WAL sk Thea PlO% s 3 Qe 3
.'L) Thea let's check f +the O‘df- is |oq&{¢nw k \7\
"J'D bc 'Hqg hg:s\fl‘l’ I+ not ﬂ'f'fl!:lf:jlc C.Qﬂf\-d‘l’ D/mc:‘ |g_ /¢
hc{j"ﬁ: (5 -in 9 lk ;‘/\\
W= 4.5 2o ral .

' ' H Q R
.- anc;.. >ide q 's shorter +hon Hhe shortest side o0 +4rlan canrol e fomd.
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3) In AABC, £ A=60° c=10cmand a=9cm. Determine the number of triangles possible. Solve the triangle(s)
if possible.
4) A is auute , Possible ambug'juaus caese. 2
]
2) Let’s check if side @ s long ehbugh to be a helght “
v e
l"l.= lO‘bFnGO ‘/\ .
‘ h;...' g-?’m& |lﬂt.‘3k~+ ~
A (it
3) side In qqe.s‘h'cm RN rcﬁ"’er "Hmn e.‘J(\m—l c
he + lbut (ess 'l'lnqn '.‘)”1 C;'fheft'po,c_ ":flqns e 4 \\
S P
P an amblguond e correct. < NG
(1's (j . I (\
[+ just &04"\ \
de?en&s on A O" N QO

hows you
look @t ke
-f-n‘:mjlc.
We re 'l‘fa'l\f-l-j 1o "F:‘Ml ousl if +he side
O f"SH’C 4o 'H-L 61‘4((\ lelt. w'||| cve
QN amlt'j“""“-‘ Casc .

AMBEUOUS  CAST

_/ R‘
e

ACUTE TeIANGLE

Tn'an le i |
3‘5 |
V%\q l
AP 9\f\ |
> b c |
lo. 500G shb0 1o S b _ i.s:a% , A
o 1 Slayb 6o
e
5‘1\?_-_’0.%23 b=?5 | 'ﬁ = 180-#4 sinly b _ 1o .sialy
> ) nlOé
sa(063)=0 | . TSem. | p=06 slaly st
6 T 9.3¢°
L_~G Gis Y \ O -go-69 -(06 b 229
A= (80-60-3Y Ars Lg™ -
(A=te) T s bis Bom
T)I's Ve°
[]
ORI

COMPLETE: p.318 #2-5, 11, 13, 14 Page 4



