Untitled.notebook October 20, 2016

HOMEWORK QUESTIONS...
HOMEWORK: More Applications/Word Problems

Page 154 #5, 68 0. (bearings - see example from Friday)
Page 172+#9,10,02 13,14

9. Two airplanes leave the Hay River airport in the
Northwest Territories at the same time. One
airplane travels at 355 km/h. The other airplane
travels at 450 km/h. About 2 h later, they are
800 km apart. Determine the angle between
their paths, to the nearest degree.
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10. From a window in an

apartment building,
the angle of elevation
to the top of a

flagpole across the
street is 9°. The angle of depression is 22° o >j
to the base of the flagpole. How tall is the _ /g/

flagpole, to the nearest tenth of a metre?
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11. A bush pilot delivers supplies to a remote camp by
flying 255 km in the directioN52°E) While at
the camp, the pilot receives a radio message to pick

up a passenger at a village. The village is 85 km

hom the camp. What is th
to the nearest kilometre, that the pilot will have
flown by the time he returns to his stafting point?
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12. A 15.0 m telephone pole is beginning to lean as the soil erodes.
A cable is attached 5.0 m from the top of the pole to prevent the pole
from leaning any farther. The cable is secured 10.2 m from the base of
the pole. Determine the length of the cable thar is needed if the pole is
already leaning 7° from the vertical.
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Warm Up
Determine the measure of the obtuse angle B: 28 73 29
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The Ambiguous
Case of the Law
of Sines

Ambiguous Case Slide Show.ppt
%

2.

@g-u-ous ) [am-big-yoo-uh s]1[2]  showipa \

adjective
1.

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

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

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

. lacking clearness or definiteness; obscure; indistinct: an
Vmbfguous shape; an ambiguous future. /
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AMBIGUOUS PRONOUNS

_ e
AMBIGUOUS PRONOUNS EVERYWHERE
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Key Idea

* The ambiguous case of the sine law may occur when you are given two
side lengths and the measur ne of t
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, 2 A and the
lengths of sides a and b are given, and £ A is acute, there are four

possibilities to consider:
If £ A s acute anere is If ZAisacute a
i there is one right triangle.

no triangle.

p-

If 2 Als acute an

saenG> )
a = b, there is one friangle

—

If ZAisacuteand h < a<b,
there are two possible triangles.

A

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

b

a

-

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

If £ Aisobtuseanda > b,
there is one triangle.

a
k
A

Hhk

If ALL 3 criteria are met, then...
CALCULATE THE ALTITUDE

A
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

B

1) Acute Triangle (angle, 6, is found with Law of Sines)
2) Obtuse Triangle (angle is 180°- 8)

Back to the Warm-Up...

C

Determine the measure of the obtuse angle B: !)‘23
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MUST
Criteria for the Ambiguous Case...
M EMORIZE o Must be given SSA

» Given angle is acute b

THESE || «= a

*** If ALL 3 criteria are met, then...

N OT ES CALCULATE THE ALTITUDE'A\ B

alt=bsin A

CASE 1: a < altitude; there is NO SOLUTION

IN O RD E R CASE 2: a = altitude; there is ONE SOLUTION [Right Triangle]
CASE 3: a >altitude; this is the 'AMBIGUOUS CASE'..TWO SOLUTIONS
TO KN OW 1) Acute Triangle (angle, 6, is found with Law of Sines)
2) Obtuse Triangle (angle is 180°- 8)
AMBIGUOUS

CASE
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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.
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h









No triangle is possible.

a











b

A

h



















b

A

h













C

One triangle can be made . . .

. . . a right triangle.

a

B

c
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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.
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No triangle is possible.
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One triangle can be made.
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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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