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Foundations of Math 11 Ambiguous Case of the Sine Law Section 4.3

From now on when you use the Law of Sines to find an unknown angle, you must watch out for the ambiguous
case. The ambiguous case occurs when two different triangles could be created when you are given the lengths
of two sides and the measure of an angle that is not contained by the two sides (SSA). Depending on the
measure of the given angle and the lengths of the given sides, it may be possible to construct and solve zero,
one, or two triangles.

To determine the number of possible triangles, follow the steps below:

STEP 1 — Decide whether the description of a triangle that you are given involves the SSA (Side-Side-Angle)
Situation. In other words, check to see if you have a “matching pair”.

*If a “matching pair” is given, label the side as “a” and the angle as “A”.

**Label the other side that is given as “b™.

STEP 2 — Calculate the height of your triangle using: #+SKIP TO STEP 3 IF “A” is OBTUSE.

STEP 3 —If “A™ is ACUTE, there are 4 possibilities to consider | If “A” is OBTUSE, there are 2 possibilities
If 2 Aisacute and a < h, there is If £Aisacute and a = h, If 2 A is obtuse and
no triangie. there is one right triangle. a< bora = b, there
™ 1 is no triangle.
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EXAMPLES:
Decide whether each description of a triangle involves the SSA situation. If it does, determine the number of
triangles (zero, one, or two) are possible with the given measurements. .

gles ( )are p g wtre aske fo i

300 an _ Sugpok Yt L
a) <A=300,a=4m,andb=12m .
O\\ Sl'\% = SW\ A
SOLUTION:
= a

STEP 1: This is a SSA sitnation. (Matching Pair)

STEP2: h=bsina (LA 1S QC\(\-() SN - S

h = 12sin30° \o Y
h=6m °
Snd = 19sinX
STEP 3: Since < A is acute and a < h, no triangle is possible. §
b) <D=30°,d=5m,ande=10m
=\,
SOLUTION: snb d
*<A=300,a=5m,andb=10m E _ 3“\“(\%)

STEP 1: This is a SSA situation. (Matching Pair)

STEP 2: h=bsinA (&N s QC\&\t)
h = 10sin30° N o s\w\'\m
hosm \rcowwse \kare

STEP 3: Since < A is acute and a = h, there will be one RIGHT triangle. 1% NO h (0\“?}

c) <P=45°p=25m,andgq=16m

QfroC

SOLUTION:
*<A=45%a=25m,andb=16m
STEP 1: This is a SSA situation. (Matching Pair)
STEP 2: h=bsinA C CA S ch\t)
h = 16sin435°
h=113m

STEP 3: Since < A is acute and a = b, there will be one triangle.
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d)y <M=45°n=30m, and m =24 m
SOLUTION:
*<A=45 a=24m,and b=30m WATCH ORDER ©
STEP 1: This is a SSA situation. (Matching Pair)
STEP 2: h=bsinA
h=30sin45°
h=212m
STEP 3: Since < A is acute and h < a < b, there will be two possible triangles.
e) <Z=120°,z=15m,andy=12m

SOLUTION:
*<A=1200a=15mand b=12m
g

STEP 1: This is a SSA situation. (Matching Pair) .
STEP 2: SKIP —since < A is OBTUSE C SK\P\

STEP 3: Since < A is obtuse and a = b, there will be one triangle.
f) <A=105°,a=50m,andb=75m
—_—
SOLUTION:
STEP 1: This is a SSA situation. (Matching Pair)
STEP 2: SKIP —since < A is OBTUSE C.SK . ‘)\
STEP 3: Since < A is obtuse and a < b, there will be no triangle.
g) <A=55b=12cm,and c=20cm.
SOLUTION:
STEP 1: This is a not a SSA situation. (No Matching Pair)

STOP HERE © g

Wk Cost.ﬂe \cwo
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The Ambiguous Case
of the Sine Law

Assignment: pgs. 183 - 184
2/3(Complete together), 4, 8
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The Ambiauo
SN TTONS=> 45 OF TRERS oo

L 'L:Z.Dec{de. whether cach description
#.0 ) of a-triangle inyvolves the SsSA si+uation.

r;;gg’a*(jmcu late “the heigqht of each trianale

e | In question 2. Determine +he numBer
L9° |  ofF —\—rfoﬁg\es That are possible

_ &ero,one “or +wo). Tashfy your answers.
o

a) In AABC,<B-= I00° a=8cm_ and b=l0cm.
- *<A=100°" b=8cm, "and a=10cm
WS 1S a SSA situation. (HQ"’&*CT\\T‘B Pair)

- @ We can skip ® Since<A s obtuse and

step 2 since . .
a>Db, there is o ‘ryvangle.
< A is obtuse. el e i -
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b) In ADEF,<D=8!1° €=9cm, and f=8cm.

® This is not a SSA situation. (No T‘!G“rﬂhingpair‘)
% Stop Here.

¢)In AGHT, 4G =40 1= Scm, and g= 4em.
— *<A=40°," b=5cm, " and a=4cm
@ lhis 1s a SSA syruation. (HQJrch\'ng Paic)

@ h=bsinA S Since <A s acute and
) h<a<b, There are
l‘L: 5sin 40O° 3 POSSUD\E er‘oﬁfj\es.

i—L:: O. 2, Cm

d) ITn ATKL, <L=15% j=Tlem, and K=36cm.

® TRIS Vs not a SSA siruation.(No Wq*rchimg?qir)
¥ Stop Here
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e)1n AMNO, <O=28" m=8.Mcm,and o=4.0cm.
7% <A= 28°, > b= 8.4cm, “and a=4.0cm

@ This is a SSA Sﬂ'uoﬁrl on. (Hoﬁrchmg i)

@ h=bsinA S Since <A s acute and
h<a<Db, there are
h=38.M sn 23%° 2 possi b e "rmcmﬁ&\es
h=3%cm.

F) InA P@R % () =0 c}_lOcm and r=0.5cm.
’* <A=05° 1.0cm, " and b=0.5cm

@® This 13 a SSA Situation. (: ]O'i‘cmﬁg Pair)

(@) We can skip @ Since <A 's obtuse,
step 2 since anda>Db —\-ﬁ;re 'S

<A is obtuse. City= mec:mo,
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Y. Decide whether each description of a
+riangle Involves the SSA Situation.
IF i+“does, determine the number of
trionales (7@:?@-9 one, or twe) thot are

possikle with the E‘_:.}i\:en measurements.

Draw +he v ‘ongle (s), and, 1'u5+[“?5| your
answer. h il

Q) In AABC, <A=515 a=5m,and b=[4m.

® Tnis is o SSA situation. (Matehing Pair)
% Since <a s acute. T determine +he
number of +riangles, uou need Yo
Calculate the't E{ahﬁr;‘J U.Si'njc:} N=bsinA.

@ h=bsinA ®Since <A Isacute and
n=148InS1°  a<h,there 1S no Jrr\'ang\e.
h=10.9m ’

Diagram Sm

INMm

A Gl B

April 02, 2019
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b) Tn AABC,<C= 6C a=Gmm,and C=12mm.
*<A 30° b=6 mm, “and  a=12mm

This s a SSA Situation. (’chdch nQ Pair)

h=bsinA @ Since <A s acute and
>
2 65130 +i\2ﬁ%+n§re 'S one

Not reaIIy n3ecg:s£g?3/'
30°
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C) ITn AARC ;< B =MO 0=1cm,and b=10cm.
* <A= 40°, b 12cm, ’and a=10cm
® 'lhis IS aSSA Sx%ucﬁ“\on (Mo: c‘"\mq Q'a‘(”)

@ h=bsinA @ Since <A 1's acute
and h<a<b . +here

, . . | 9
N=12 SINHO are +wWe fvc_u.blc lngnqi@s.
o G T M 0 N
A
> \\
! \lOcm

k!
B 40 ..._._X,A\
d)IﬁAABC,f:A: 185%, b=15m,and C=12m.

® This is not a SSA situotion (No Matching Rair)

10
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Q. An obtuse trianale has +wo Known
Side lenaths: M.O0w and 4.2m. The
Angle +ha+t (s opposite the shorter
Side measures 64.0°

a) Calculate +he obtuse angle 1s +he
+rrangle, to the nearest tenth of a

c:f'a_grcu-
Sin® = SingN® oince the angle
.2 4.0m 1S obtuses
Lo sin®= 4.28n6Y°
A6y 4.0 Q= 1g0-"10.7"
SIinO= 09437 Q= 1093°
Q=sin' (0437
C="10"7°

b) T s +here only one possible answer ?
xplam. |

1;43 <A (s 109-3% a=4.2m and b=4.0m,
Nis is the only possible triangle.
Since <A T\.‘% ob'\ﬂ?se and Ct‘-"b} b

April 02, 2019
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