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HOMEWORK...

- Worksheet - Ambiguous Case.pdf

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

Criteria 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

alt=bsin A | 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°- 6)
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The Ambiguous
Case of the Law AMBIGUOUS PRONOUNS
of Sines ! p

r
Ambiguous Case Slide Show.ppt p . - ‘ ’

D

mg-u-ous ])) [am-big-yoo-uh 5] [2] Show 1Pa \

adjective
1. open to or having several possible meanings or interpretations;
equivocal: an ambiguous answer.

. h il.:'.
AMBIGUOUS PRONOUNSIEVERYWHERE

2. Linguistics . (of an expression) exhibiting constructional
homonymity; having two or more structural descriptions, as the
sequence Flying planes can be dangerous.

3.  of doubtful or uncertain nature; difficult to comprehend,
distinguish, or classify: a rock of ambiguous character.

4. lacking clearness or definiteness; obscure; indistinct: an
vmbiguous shape; an ambiguous future. /
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Example 4: Solving a problem using the sine law

Martina and Carl are part of a team that is studying weather patterns.
The team is about to launch a weather balloon to collect data. Martina’s
rope is 7.8 m long and makes an angle of 36.0° with the ground. Carl’s
rope is 5.9 m long. Assuming that Martina and Carl form a triangle in
a vertical plane with the weather balloon, what is the distance between

Martina and Carl, to the nearest tenth of a metre?

/ AMBIGUOUS???
VsSA L ad=728s0%
VA AR alf =Yl
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Martina and Carl are part of a team that is studying weather patterns.

The team is about to launch a weather balloon to
rope is 7.8 m long and malkes an anglc of 36.0° w
rope is 5.9 m long. Assuming that Martina and C:

a vertical plane with the weather balloon, what is the distance between
Martina and Carl, to the nearest tenth of a metre?
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Solving a problem using the sine law

collect data. Martina’s
ith the ground. Carl’s
arl form a eriangle in

Sandra’s Solution: Using the sine law and then the cosine law

Let Aprepresent the height of the weather balloon.
Let B)represent the angle for Carl’s rope.

Situgtion 1:

ball
R sin 36.0 =
59m 78m
7.8(sin 36.0) =
Carl Martina 4.5847... =
Situation 2:
balloon
78m
59m 16.0°
Carl  Martina

Situation 1:

sinf)  sin 36°

7.8 5.9
ind 7.8 sin 367
sinfl = —————
5.9

sin 6 = 0.7770...
# = sin”! (0.7770...)
# = 50.9932...°

£B=180° — 36.0° — 50.9932...°
£ B=93.0067...°

¥ =592+ 7.82 = 2(5.9)(7.8) cos 93.0067...°
$2 = 100.4777...

x = 10.0238...

In Situation 1, Martina and Carl are
10.0 m apart.

Situation 2:

sinf sin 36°

7.8 5.9
. 7.8 sin 36°
sin 0 =
5.9

sin @ = 0.7770...
0 = sin"! (0.7770...)
f=50.9932...°
6 = 180° — 50.9932...°
0 = 129.0067... °

Z£B =180 — 36.0° — 129.0067... °
ZB=149932...°

¥+ =5.9% + 7.8 — 2(5.9)(7.8) cos 14.9932...°
7= 6.7433...
¥ = 2.5968...

In the second situation, Martina and Carl are
2.6 m apart.

Martina and Carl are either 10.0 m

apart or 2.6 m apart.

@ ;
| drew the triangle.

% __________ I noticed that this is a S5A situation.

v | had to determine the height of the
?8(7_8) triangle to determine if this is an
s ambiguous case.

rCarI‘s rope is longer than the
height and shorter than Martina’s
rope, so there are two possible
triangles. | drew the second triangle.
o

| substituted the side lengths and angles (including 8)
into the formula for the sine law and isolated 0.

=
The measures of the angles in a triangle
sum to 180°.

-

-
| used the cosine law to determine the distance, x,
between Martina and Carl. | substituted the known
measurements into the cosine law.

-

r~

__| l'also considered the situation in which Carl is closer
to Martina.

-

G used the sine law to determine @.

:

The measures of the angles in a triangle sum
to 180°.

determined the measure of the supplementary
ngle, which is suitable for this situation.

_______ | can use ZB in the cosine law to determine the
distance, y, between Martina and Carl,

| substituted the measure of 2B and the given side
lengths into the cosine law.
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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
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. 5 Is each sketch reasonable? Draw a better sketch for any that are unreasonable. 288% I: PO TEE
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(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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The Ambiguous Case of the Law of Sines







This is the SSA case of an oblique triangle.

SSA means you are given two sides and the angle opposite one of them (a, b, and A).  







First, consider the case where A is an acute angle.







Here are A and side b of fixed lengths.

b

A













You will be given instructions to make side a of various lengths as we work through the activity.

b

A













We need to look at four possibilities for a, by comparing a to b and to h (the height of the triangle).







Look at the case where a > b.

(This would also mean that a > h.)







b

A















C

One oblique triangle can be made.

a

B

c

b

A













Now look at the case where a < b.







In this situation, there are three possibilities for the relationship between a and h.







1.  a < h

2.  a = h

3.  a > h







We will consider each of those cases individually.

















b

A

h









No triangle is possible.

a











b

A

h



















b

A

h













C

One triangle can be made . . .

. . . a right triangle.

a

B

c











b

A

h



















b

A

h









C

One triangle can be made. . .

c

B

a

. . . and angle B is an acute angle . 











b

A

h









Can another triangle be made with this same length?











b

A

h









C

Yes, another triangle can be made . . .

B

a

c

. . . and angle B is an obtuse angle.











b

A

h









OK, so how can we decide how a compares to h?

We need a way to find h.







Look at this right triangle.

Can you write a trig ratio that would give the value for h?

b

A

h











Since

then









So calculate h as just shown and then compare a to it.







Let’s summarize what we’ve seen so far.







one oblique triangle 

can be formed.

If a > b







zero, one, or two  triangles can be formed.

If a < b







Calculate h using

and compare a to it.









1.  If a < h

2.  If a = h

3.  If a >h

no triangle can be formed.

one right triangle can be formed.

two oblique triangles can be formed.

Then choose the appropriate case below.







Next we need to know how to find the two triangles in the case where h < a < b.







In order to do that, we need to find a relationship between the two triangles.







C

c

B

a

Go back to the last two triangles you made on your worksheet. 











b

A

h









C

c

B

a

On a piece of patty paper, trace angle B from this triangle.











b

A

h









B







C

B

a

c

Adjacent to angle B from the previous triangle (on the patty paper), trace angle B from this triangle.  (You may have to rotate or flip the patty paper.)











b

A

h









B







What did you find?

The two angles (B) in the two triangles are supplementary.







So if you could find one of the values for B, you could find the other value by subtracting from 180°.







Let’s work an example where there are two triangles.







Suppose you are given the following information about a triangle.

A = 36°, a = 16, b = 17







A = 36°, a = 16, b = 17

Since a < b, then we have to compare a to h.







A = 36°, a = 16, b = 17

Since a > h, then there are two triangles.











A = 36°, a = 16, b = 17

Use the Law of Sines to find B:



























We now know this much about the triangle:

A = 36°      a = 16 

B ≈  39°      b = 17







Now find C.

C = 180° - (A + B)

A + B + C = 180°

C = 180° - (36° + 39°)

C ≈ 105° 







We now know every part of the triangle except c. 

A = 36°      a = 16 

B ≈  39°      b = 17

C ≈  105°    c = ?







Use the Law of Sines to find c:

























We have now solved one of the  triangles. 

A = 36°      a = 16 

B ≈  39°      b = 17

C ≈  105°    c ≈  26







But remember that there are two triangles. 

Also remember that B from the first triangle and B from the second triangle are supplementary.







Since we found the measure of B in the first triangle to equal 39°, we can find the measure of B in the second by subtracting from 180°.

B2 = 180° - B1

B2 = 180° - 39° ≈ 141° 







Here is where we are: 

A1 = 36°      a1 = 16 

B1 ≈  39°      b1 = 17

C1 ≈  105°    c1 ≈  26

A2 = 36°      a2 = 16 

B2 ≈  141°    b2 = 17

C2 = ?          c2 = ?







We can find C2 like we found C1.

C2 = 180° - (A2 + B2)

A2 + B2 + C2 = 180°

C2 = 180° - (36° + 141°)

C2 ≈  3° 







Use the Law of Sines to find c2:

























Now we have solved both triangles: 

A1 = 36°      a1 = 16 

B1 ≈  39°      b1 = 17

C1 ≈  105°    c1 ≈   26

A2 = 36°      a2 = 16 

B2 ≈  141°    b2 = 17

C2 ≈  3° 	     c2 ≈  1







Now consider the case where A is an obtuse angle.















A

b









C







A

b









No triangle is possible.

a







A

b















A

b















A

b











B

c

a

One triangle can be made.

C







A

b







ab


³


ab


³


ah


<


ah


=


ah


>


=


sin


h


A


b


=


sin


hbA


=


sin


hbA


=


sin


hbA


=»


17sin369.992


h
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sinsin


ab
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o
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sin36sin
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o
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sin36sin
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o


16sin17sin36
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=


o


17sin36


sin
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»


sin.625
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»


o
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oo
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sin36sin105
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oo
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sin36sin105
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=


oo


sin3616sin105
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=


o


o


16sin105


sin36


c


»


26.293


c
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22


22


sinsin


ac


AC


=


oo


2


16


sin36sin3


c


=


oo


2


16


sin36sin3


c


=


oo
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sin3616sin3
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=


o


o
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sin36
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1.425
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>
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