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4.4 Solving Problems Using
Obtuse Triangles

Solve problems that can be modelled by one or more obtuse triangles.

EXPLORE...

* The cross-section of a canal has two slopes and is triangular in shape.
The angles of inclination for the slopes measure 28° and 49°. When the
canal is full of water, the length of one of the slopes is 12 m. What is the
width of the surface of water when the canal is full?

There are two possible diagrams that can be drawn from the given information.

Case 1 Case 2

Consider Case [:

Using alternate interior angles with parallel lines and supplementary angles
on a line, all the angle measures inside the triangle can be determined.

12 X
sin 49°  sin 103°

154926...m = x

Consider Case 2:

Case 2
12 y
sin 28°  sin 103°
24.905...m

¥y
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LEARN ABOUT the Math

A surveyor in a helicopter would like to know the width of Garibaldi Lake
in British Columbia. When the helicopter is hovering at 1610 m above the

forest, the surveyor observes that the angles of depression to two points on
opposite shores of the lake measure 45° and 82°. The helicopter and the
two points are in the same vertical plane.

This view of the south part of
Garibaldi Lake was captured from
the Panorama Ridge trail

© What is the width of Garibaldi Lake?

EXAMPLE 1 Visualizing a triangle to solve a problem
Determine the width of the lake, to the nearest metre.

Emily’s Solution: Using the sine Iavg

$2°-4s" =3

| drew a diagram to represent
the situation.

| used parallel lines to determine

the measure of £ B. Then | (ﬁ\“d '\6:\\‘. \'t\(( \Or)
calculated the remaining angle

in the base to be 98°, since the LI T ° o
measures of angles in a triangle Ko % B_I - qx
add to 180°.

| calculated the angle at the
helicopter, between the sight
\Jines, by subtraction.

In AABD
. s J610
sin i %ﬁ
sin45 = 1610
X Sin45 sin 45 | used the primary trigonometric
X = 2276.9 --=------| ratios to determine the length of
’ AB. AB is a side in both A ABD
and A ABC.
In AABC:
22769 O\

sin 98°  sin 37°

i =CAci | used the sine law to determine

2276.9 sin 37 —Cﬁ DG -------
sin 98 Sin-98 [the width of the lake, BC.

1383.7 = O\

The width of the lake is abour 1384 m.
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Reflecting

A. Could Emily have used the cosine law to calculate the width
of the lake?

B. Does Emily need to worry about the ambiguous case when
using the sine law in this situation? Explain.

Answers

A. Emily could have used the cosine law if she had first calculated the
length of the other sight line using sin 82°. Then she would have had a
situation that could have been solved using the cosine law.

B. No, Emily does not need to worry about the ambiguous case. The
ambiguous case arises only in a SSA situation.
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In Summary

Key Idea

* The sine law, the cosine law, the primary trigonometric ratios, and the
sumn of the measures of the angles in a triangle may all be useful when
solving problems that can be modelled using obtuse triangles.

Need to Know

trigonometric Use the

may be ambiguous.

* When solving problems that involve trigonometry, the following
decision tree may be useful for choosing an appropriate strategy.

Draw and label a diagram with
all the given information.

I

Right Acute Obtuse
triangle triangle triangle

Use the
primary
ratios. sine law™® or cosine law.

*When you know the lengths of two sides and the measure
of an angle that is not contained by the two sides, the case

November 03, 2015
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l. Two lighthouses, A and B, are 99.8 Km apart.
From igdhthouse "A, the compass hﬂﬂdiﬁﬁ "IE?T
11'a‘jh+hou5e B is STYE . TRe Keeper ineach
lighthouse sees the same ship. The heading
\1 +he ship from lighthouse A s NHG°E.
The heading of +he Ship From lighthouse B
1s NSI°W."How 'PD.TJ. +o the nearest tenth
of a Hilometer 1s the Ship fromeach hBh-‘rhouS@?

180 10-46"= 562§

12°-5 1ﬂ:§§:f;$

180%= 2= 24°=97°¢

T

Lighthouse
B

Distance from Ship to Dristance from Ship o
hNighthouse A=>"x" Njghthouse B=>"y"
X = 22.8 Y = 228
SN2 8inQT°’ SinG  Sin9Te
A SINGF = .83 SN ° 4Sing7* = PIKSinel
SingT Sing7e SieraTe Sing7°

= BLKm Y= Q0.3 Km
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2. Cﬂ‘nc,u\a‘k*e the he{.8h+JhJ +o The nearest
tenth of o meter

B

<ACD=180%>90"-39°

—

To find "h") we nNeed to find
the length of AC first <

X =65

Sin39° Syn3l°

A SIS = 8 Sin39°
Sl sinSl°

3:?( =58%.6m ¢

<CBA=180-Q0*- 58"

- 1523

Sin%% SindY
bhsingre= 82.6sin38°
Srerd” SIin3d2°

h = 3492 m

Il
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3. An %.2m tall +c\aph0na ole stands on level
around and leans 3.2° From ‘the vertical.

“hen the pole’s Shadow s “Im lon yWhat
d *From ‘H'\E +Op O‘F 'H"xe

IsSthe dvstance
pole to +he +ip of +he shadow , To +he

nearest tenth of o meter?

<CDE =90°+3.2°

82m

d?=c*+e*2ce cosD

A% = (3.2)*+ (12 2(R.2)(7) cos93.2°
CT7m D d?=¢7.24+49-114.8(-0.0558%)
d*= 116.24 + 6.4058%

2= 122.645¢%
d = 122.645 %
d= 1l.\m

TH1s 1. Im from thedop of +he pole o the
Tip of +he Shadow .
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4 Josleen leaves her compsite at C and hiKes
4 K in o ST0°E, direction Yo A. She
Then Turns and hikes 3 ¥m in a N25°F
direcron +o B. How far is Jasleen from
The campsite ? Round your answer to
the nearest tenth of a Kilometer.

N < CAN="170° <O\+erna+e iﬁ-\-er{or)

O
L 125/3 kam at=b+c=2bccosA
6! o=+ (D=2MH)R@)cosqas®

A= 16+9- IN(-0.0872)

————

[

~
<

A 2

[ e ———

i Q*= 25 + 2,.0928
a®= 27.0928
Q= \NUT7.099%
o= S5.2Km
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O. From the top 0f a 95m building , The angle
of depression o one parked Carrs 63
and the ongle of depression to another

parked car”iys §27° The cars are parked
In The same line of S\S‘rﬂ-.

The Cll's.-k-ance. between the two Ccars )"roﬂ’xe neavest
tenth of a meter (s 2

%hane3=95 . a2 =JS
. ~  aeed tane?® lens2tans’
: x ¢s 2 G x=127m y=193m

= b __Tﬁa distance belrween e cars
=52° 1S 19.85m-19.7Tm
= .M

10
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©. The diagram Shows the measurements
oberta Ymade to determine +he height,
y OF @ SKyscraper, using a baseling AB.

o

a) The First thin P@bﬁrﬁl necded
1o ¥now, based on her measurements,
wWaos Hhe measure of <ACE |

< ACB= |BO™-(1-53°
= 36577
b) Reberta then used this D.T“)S‘.E
imeasures o deterimme Hhe ﬁk‘}g'\“’h
of AC from one end of her
baseline ‘o the foot of +he
bui ‘.diﬁg . '

X = 124
SinS3® SinEd’
K Sineef = 194 Sin83° §
SirGe” Sin 60° ¢) Finall , Roberta waosable to
%= 114.35| m deferfiine the height of the
SKyscraper, Usin e angle
of elevation sShe had measured.

Ton 58°=_h _
114.35]

4. 3514+an=8'= K

183m = h
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