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Trigonometry Summary AND 'The AMBIGUOUS Case'...

c Need to Know
b * The sine law and cosine law are used with obtuse triangles in the same
o ¥ way that they are used with acute triangles.
¢ B Use the sine law when Use the cosine law when
P you know ... you know ...
_aA === ,‘C - the lengths of two sides and - the lengths of two sides and
n n n .
. 2 . the measure of the angle that the measure of the contained
[ i ' |
SETTIOE is opposite a known side angle
a’l=b? +c? — 2bccos A
ol
oblique triangle v
A triangle that does not contain
a 90° angle. v v
- the measures of two angles - the lengths of all three sides
and the length of any side
v
K\:\ /4 ’
or
v v v
® > «» Be careful when using the sine law to determine the measure of an angle.

The inverse sine of a ratio always gives an acute angle, but the supplementary
angle has the same ratio. You must decide whether the acute angle, 8, or the
obtuse angle, 1807 — #, is the correct angle for your triangle.

Ambiguous Case
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In Summary

Key Idea

* The ambiguous case of the sine law may occur when you are given two
side lengths and the measure of an angle that is opposite one of these
sides. Depending on the measure of the given angle and the lengths of
the given sides, you may need to construct and solve zero, one, or two
triangles.

Need to Know

* In AABC below, where h is the height of the triangle, £ A and the
lengths of sides a and b are given, and £ A is acute, there are four
possibilities to consider:

If 2 Aisacuteanda = h,
there is one right triangle.

If 2 Ais acute and a < h, there is
no triangle.

P A—
A

If ZAisacuteandh < a<b,
there are two possible triangles.

If £ Aisacuteand a > bor
a = b, there is one triangle,

b a

A

-

If £A, a and b are given and £ A is obtuse, there are two possibilities
to consider:

If £ Ais obtuse and
a<hora=b,there
is no triangle.

If £ Aisobtuseanda > b,
there is one triangle.

Criteria for the Ambiguous Case...

e Must be given SSA

« Given angle is acute b
. a<b a

Hhk

If ALL 3 criteria are met, then...

CALCULATE THE ALTITUDE

alt=bsin A I A B

CASE 1: a < altitude; there is NO SOLUTION

CASE 2: a = altitude; there is ONE SOLUTION [Right Triangle]

CASE 3: a >altitude; this is the 'AMBIGUOUS CASE'...TWO SOLUTIONS
1) Acute Triangle (angle, 8, is found with Law of Sines)
2) Obtuse Triangle (angle is 180°- 8)
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MUST Criteria for the Ambiguous Case...
MEMORIZE « Must be given SSA ‘/

« Given angle is acute / b
e a<b \/ a

TH ES E *** If ALL 3 criteria are met, then...

CALCULATE THE ALTITUDE

NOTES TobenA A B

CASE 1: a < altitude; there is NO SOLUTION

IN ORDER c . a = altitude; there is ONE SOLUTION [Right Triangle]

CASE 3/ a >altitude; this is the 'AMBIGUOUS CASE'...TWO SOLUTION¢S

1) Acute Triangle (angle, 6. is tm.deMJj Law of Sines)
TO KN OW 2) Obtuse Triangle’(angle is 1800- 0)
AMBIGUOUS

CASE

VN

Back to the Warm-Up... .

Determine the measure of the obtuse angle B: 28

H = Rgg\n \II TP :
0\6\\)‘ = (64 W"‘h "")Na\(’b
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EXAMPLE 1

oV

of possible triangles

Given each S54 situation for A ABC, determine how many triangles are

Connecting the SSA situation to the number  _ §5 A v

March 29, 2016

v

_ cuxﬁ"- ‘W'h

mcb

possible. —

a) LA=30%g=4m,and F= 12 m ) LA A=30%a2=8m,and &= 12 m

b) ~A=30%a=6m,andb=12m d) ~2A4A=30°a=15 ,and5=126 a 7
A) one SO\VJ')OI\ = bSm A ) VAT V\o }otw,'w\

b=12 :
th T
30° !
A
b e
sin 30° = —
12
12 sin 30° = A
6m=#h

a) LA=30%a=4m,and =12 m

y

No triangles are possible.

) L A=30a=0m,and b= 12 m

y

One triangle is possible.

c) L A= 3[)“,42— Sm,and #=12m
llrn

30’

Two trl:mglf:s are possible.

d) 2A4=30%a2=15m,and =12 m
12m 15 m
30°

_

One triangle is possible.

0
) a4 b5l

g9 6 3h l(c?‘m}

I drew the beginning of a trlangle with a 30° angle

and a 12 m side.
—
=

| used the sine ratio to calculate the height of the
triangle.
—

o

S~

| can use this height as a benchmark to decide on
side lengths opposite the 30° angle that will result

in zero, one, or two triangles.
.

(L, .
Since a < b and a < h, | knew that no triangles are
possible.

| used a compass to be certain. | set the compass tips to
represent 4 m. | placed one tip of the compass at the
open end of the 12 m side and swung the pencil

tip toward the other side. The pencil couldn’t reach
the base, so a 4 m side could not close the triangle.

-

pu
Since @ < b and a = h, there is only one possible

1 triangle, a right triangle.

\LA compass arc intersects the base at only one point.

Since a < b and a > h, there are two possible
triangles.

A compass arc intersects the base at two points.

Since a > b, only one triangle is possible.

A compass arc intersects the base at only one point.
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Example 2:
Solve the triangle ABC ifa =10, =12 and angle A = 7.
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Example 3:

Given that A= 25°, a = 15, and b = 33, find the measure of angle B to
the nearest degree. If there are two answers, give both of them. If there

are no possible answers, write “none”. /

52 15 - U\W\R
35/0 7» _ a(/ I:) /

Cafa‘#” ac<alt

C«({#Z az=call

:7)3§‘h;(.
5
fORLE

=
S —
LA oys <> &30\“\‘“%5‘\& ;
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b) }fe cq > alt - o«wj“? v/
A E g 200
P\/Qf wf N b1 alf = 31");“\%
%{ﬂ______ﬁ:"-?r. < M= [ 70
T \:calt
5106 %3 g 3(4 o %Mb\ly‘”
| LT L ) @) WD T e
A€ =007
N
M ‘,\"‘k . ()\/L> ZF:[{(OJL{O
* L P _ L(O—ﬁ\__LJC = 0
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HOMEWORK...

- Worksheet - Ambiguous Case.pdf

Do questions #1, 2, 4, 5
MEMORIZE!!!

Cr

iteria for the Ambiguous Case...

Must be given SSA

Given angle is acute

a<b b a
*** If ALL 3 criteria are met, then...
CALCULATE THE ALTITUDE

CAS!
CAS
CAS

alt=bsin A | A B
E 1. a < altitude; there is NO SOLUTION

E 2: a = altitude; there is ONE SOLUTION [Right Triangle]

E 3: a >altitude; this is the 'AMBIGUOUS CASE'..TWO SOLUTIONS
1) Acute Triangle (angle, 8, is found with Law of Sines)
2) Obtuse Triangle (angle is 180°- 6)

March 29, 2016
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Key Idea

* The ambiguous case of the sine law may occur when you are given two
side lengths and the measure of an angle that is opposite one of these
sides. Depending on the measure of the given angle and the lengths of
the given sides, you may need to construct and solve zerg, one, or two

triangles.
Need to Know . . .
| Criteria for the Ambiguous Case...
* In & ABC below, where his the height of the triangle, £ 4 and the
lengths of sides a and b are given, and £ A is acute, there are four * Mustbe glve_n SSA
possibilities to consider: * Given angle is acute b
f2A0 h, there | LA h Poesh a
£ da< £ ¢ =h,
If £ . isacuteanda < h, thereis | 53 uteland al *v £ ALL 3 criteria are met, then..
no triangle. there is one right triangle.
CALCULATE THE ALTITUDE
N | at=hsinA A B
1 |
\b\ | b CASE 1. a < allilude; there is NO SOLUTION
Tea ~I- - b h=a CASE 2. a = allilude, there is ONE SOLUTION [Right Triangle]
j CASE 3. a =allitude; this is the 'AMBIGUOUS CASE"... TWO SOLUTIONS
A z_’ 1) Acute Triangle (angle, B, is found wilh Law of Sines)
A 2) Obtuse Trangle (angle is 180°- &)
If ZAisacuteanda > bor tt£Asacuteandh <a<b,
a = b, there is one triangle. there are twio possible triangles.
b a
[

-

If LA, a,and b are given and £ A is obtuse, there are two possibilities

to consider:
If £ A is obtuse and If £ A isobtuse and a > b,
a<buora=b, there there is one triangle.

is no triangle.
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. -
A Express lengths to one decimal place and angles (0 the nearest degree.
| For each AABC, decide what type of solution you will obtain for £B. |
(a) a=45.b=715, LA=176° "
(b) ZA=48°a=26b= 22 i
(c) b=576,a =730, LA =31°
(d) a=156,b=254, LA =69° .
R 'S n
} wgmns%zg:‘g&!"g
4 ‘:‘,‘°“;’°’\ucogv'./_’.33m
. 5 Is each sketch reasonable? Draw a better sketch for any that are unreasonable. 288% I: PO TEE
B o E.°% 0D g
24 D & B B e R..ZE8 8
9 @ A i A =) AENNS W REEES
p Sot Shos*ar 873
’ 7 - P B LR A R
ol 10 ENRT ) PTINg =%
5 3 13 3§.°v_'a_vo~w9_3:~
K P o2 3~ NRPEn &
g =g (SR -2 00 ©
2 --n"8.°\l>2‘-ﬂg."‘g
i ° TR =03 ool =
3 AL 3 F of”ggg;mu;aga'
c d E FweznN 23S«
} ;_.°':’"|1'u"‘3=’3
3 R TR e N=3T 8 —
4 gw by gl Bait -5
3 If0°§AélSO{find(wovaluesforAforeach. ;;-ﬁ W 8§'__ g R E
; oy BS " ggas
(b) sinA= 0.3907 5‘ - £
O

(a) sinA =0.7431

(c) sinA=0.7169 (d) sinA= 0.8686

4  For each triangle, find the measure, OF possible measures. of angle 6.
60.5 Q

5 Solve each AABC.

(a) a=655b=184, ZA=51°
(b) p=15,¢=554£B=175°

(c) b=163,c= 18.2, 4B =54°

(d) b=255.¢c= 22.5, £C=62°

20.0 km apart. A ranger at station Q sees a

6 Two forest fire stations, P and Q, are
the line PQ and the line from P to the

fire 15.0 km away. If the angle between
fire is 21°, find how far station P is from the fire.

d A, swims 9.2 km to Island B and then

7 A marathon swimmer starts at Islan
. how far does she have to swim back to

8.6 km to Island C. If Z/BAC =52°
Island A?
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