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Curriculum Outcome

A1 Solve problems that require the manipulation
and application of formulas related to: perimeter,
area, volume, capacity, the Pythagorean theorem,
primary trigonometric ratios, income. currency
exchange, interest and finance charges.

G2 Demonstrate an understanding of the
Pythagorean theorem by: identifying situations that
involve right triangles, verifying the formula, applying
the formula, solving problems.

G3 Demonstrate an understanding of primary
trigonometric ratios (sine, cosine, tangent) by:
applying similarity to right triangles, generalizing
patterns from similar right triangles, applying the
primary trigonometric ratios, and solving problems.

Student Friendly:
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A tree casts a shadow that is 4.35 m . The rays of the sun
strike the ground at an angle of 36¢°. Calculate the height of the

tree.
2

You have to draw a picture (a triangle) and put the given info in it. How
do you think it will look? Draw it in your notebook. See next slide to see
how you did.
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A tree casts a shadow that 1s 4.35 m . The rays of the sun
strike the ground at an angle of 36¢’. Calculate the height of the
tree.
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A ladder, 12 ft long, leans against a wall so that it makes an
angle of 75° with the ground. How high will the ladder reach
on the wallif given this information? ¥

X o
) L e g

X = 1. 6



Day 46_ Section 8_word problems.notebook November 18, 2019

A guy wire, 9.2 m long, one end is attached to the top of a t.v. tower.
The other end of the guy wire is attached to a stake 2.3 m from the
bottom of the tower. Find the measure of the angle that the wire makes
with the ground, to the nearest degree.
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Angle of elevation:

Angle of elevation - is The angle .
between the ground

and the line of

sight.

(angle of inclination)
j—ﬂ—-w-—" "ﬁ‘i

Always from the GROUND up
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Angle of
elevation:

Come back
herel!ll
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Angle of Depression - is the angle between
the horizon and the line

of sight.

w ngle of depression

&,
Ciy P
e

object
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observer . g

angle of depression

How does angle
of depression
ot help 1f 1t 1sn't in
the triangle?
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obt.cn )
™
S

Alternate angles

are equal!
"Z" Rule

November 18, 2019

How does angle
of depression
help 1f 1t isn't
even in the
triangle?

observer °
.
.
3
]
3
3
2

angle of depression

object

Angle of Depression

IS equal to
Angle of Elevation
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Angle of
depression:

November 18, 2019
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Angle of & o =
depression:

November 18, 2019
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The angle of elevation to the top of a tower is
54 degrees. If the person is 20m away from
the tower, how tall 1s the tower?

'E.ne':-g
o . X
_Elng'-l' -oQO

X = 20 CTo.n Sqo)
A o= 20 (1376w

ix/: Q'Z}.SN\B
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Calculate the angle of depression from the
top of a building to a puppy on the ground, if
the building 1s 15m tall and the puppy is 6m
from the building.

20
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Homework

| Worksheet 7- Word Problems

November 18, 2019
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Homework

Worksheet - Elevation & Depression

22
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Homework: (see next page also)

Atelewmonmtennamtsashadowthatm 75.0 m long. If the angle of -
clevation of the sun is 39°, calculatehowhxghabovcthegmunda

,blackhndperchodonthctopoftheantanm:s.

' Fromthztopofahghthouse,ahuvmafusaghtedatmangkotdepmmof
~ 47°. If the lighthouse is 42.0 m high, how far is the vessel from the lighthouse?

Aladdansmanumafcposmonlhtmakaananghoﬂmthanﬁ‘ ’
with a wall. A 10.0 m ladder is placed so that.its foot is 3.0 m from the
waﬂ.IsthzladdarstandmgsafelyT

The face of a cliff rises vertically to a height of 112.0 m. A sighting is

- made from a yacht to the top of the cliff. The angle of elevation is read

as 14°, Howfaruth:yaahtfmmthebaseofthechﬂ?Exprmyour
answer to 3 significant digits: .

£ The Great Pyramid of Cheops is in Giza.

(2) If the angle of elevation is 23%, measured 348.0 m from its base,
calculate the height of the pyramid to one decimal plice.

(b) The actual height of the pyramid is 146.6 m. How much does your answer in
(a) differ from the actual height? How would you account for the difference?

¥ Fot the following problems, sketchadmgramtommmtheglmmformauon.

b, A forest ranger in a tower 128.0 m high sights two fires in the same line

%

-of sight with angles of depression 42° and 61°. How far apart are the fires?

From a window 26.0 m above the ground, the angle of elevation of the
- top of a building is 39°, while the angle of depression to the bottom of

the building is 29°. How high is the building?

A helicopter directly-above a building sights a position, A, on the ground
~ at an angle of depression of 38°. The helicopter then rises vertically above.
E thcbuﬂdms,admtanceofd.mmeu‘es,andslghtspomuon&nowat
an angle of depression of 52°. If position A is 352.0 m from the building,
hawr, far has the helicopter risen?

The angle of elevation of the top of a building from a point, A, 56.0 m
fromthcbnildmg:s 58°. A flagpole is on top of the building. The angle
ofekvauanﬁompomtAtothetopoftheﬂagpolnmﬁf What is the
length of the flagpole? -

e ———NNN
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(0. Fm

- 39
B
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A= 39.9m
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Angle of Elevation and Depression

Angle of Elevation: objoct
—.  The angle above the horizontal that an observer must lock to see an /,9
object that is higher than the observer. Example, a bug looking at a bird. vy e
@/?‘
% {:mk: of clevation
absexver
Angle of Depression:
The angle below horizontal that an observer must look to
see an object that is lover than the observer. Example, a bird looking down  ohener
at a bug, ool G
B
%
158
vhieel
Questions:

1. A building is 50 feet high. At a distance away from the building, an observer notices that the angle

of elevation to the top of the building is 41°. How far is the observer from the base of the
building?

0

5. Akite is 33m above the ground. The angle of elevation is 38°. Assuming that the string is taut,
how much string is out?

“ 33

3. A bird sits on top of a lamppost. The angle of depression from the bird to the feet of an observer
standing away from the lamppagt is 35°. The distance from the bird to the observer is 25m. How

tall is the lamppost? % b ’\L
|

November 18, 2019
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At a construction site, the brace used to retain a wall is 9.6 m in length.
The distance from the wall to the lower end of the brace (on the ground)
is 5.3 m. Calculate the angle at which the brace meets the wall.

27



Day 46_ Section 8_word problems.notebook November 18, 2019

A pool table is 1.3 m wide and 2.6 m long. A white ball is shot to rebound and hit the
black ball. The angle at which the ball hits the side is the same as the rebound angle.
The positions of the balls are shown on the diagram below. Use trigonometric ratios to
find the distance the white ball traveled by the time it hit the black ball.

1.3 m

\EESRESESE - OWE R

2.6 m

28
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Example 2 Solution

>§E§3§§IE‘EI&_P;. Draw a diagram to show
angle of depression of the boat from the top the information. Let A, in
of the clift is 33°. Find the height of the clitf metres, represent the

height of the cliff. Thus,

n tha nasract matra.

A
LI n
755~ @0
h = 230(tan 33°)
= 230(0.6494) P c

. =194 (to 1 decimal place)
ﬂ—.%ﬁinitdaﬂra?niﬂﬂﬂ
metre.

Written Exercises
For the following problems, express .o..i..wu to

1 decimal place and angles to the nearest -
degree. B

?‘E_ is the building?

high Is the cliff? The

nls.ﬂoﬁ—o:F;oa. A h
. L

"| 5 use the data inthe
diagram. How high is the

|

Q 6 The diagram shows a ski lift, Find the height

w high is the weather .
Qu:&% The angle of of the mountain. -
elevation is 43°.
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B7 A house gable has the rafter 7.8 m long and a
span of 9.5 m.
(a) Find the angle of elevation.
(b) Find the rise, h.

7.8m,

'rom a point 132 m above the ground in a
‘control tower, the angle of depression of an
airplane is 38°. How far is the airplane from the
observer In the control tower?

e»vnl—-ussiasnu!io:n_: 1t the
'cliff 1s 180 m high, find the angle of elevation
of the top of the cliff from the boat.

@g.ue:aﬁa.s.taas.u!n.
‘monument, the angle af elevation of the top is
. 27 Calculate te height of the monument.
?Sﬂﬂsﬂga the angle of

Jolevation of the Eitfel Tower to be 63°, She was
7.7  from the base of the tower when she
made this measurement. How high is the Eiffel

Tower?

Ata concert, Tony s sitting 40 m away from
the stage. He is 10 m above the level of the
stage. At what angle of depression is he
watching the group?

@?i__!.sss pole in the world s at Alert
‘Bay, Vic measured the angle of elevation of the
10p of the pole to be 36°. If Vic was standing
Ea.aas-ve.p:?ze:ws-!!.
pole?

" .?:8;_ a building measures 8 m from the

angle of inclination of the root.

15 The tallest chimney in me woria is at me
International Nickel Co. in Sudbury. From a
distance 1.5 km away the angle of elevation of
the top is 15° Find the height of the chimney,
1o the nearest metre.

16 A steel cable is attached to the 1op of a
television mast. The cable is also attached to
the ground at a point 9.8 m from the base of the
mast and makes an angle of elevation of 65°.
(a) Find the length of the cable.
(b) Find the height of the pole.

@mscilul-gx:a.k_aas’.nlgn_-
of elevation of the top of a nearby hydro tower
is 32° and the angle of depression to the bottom
is 24°. How high is the hydro tower?

Calculator Tip
Use the trigonometric values on your calculator

1o find A to 1 decimal place.
ﬁ.
1= (30.8) (an 487

press [E]oa (5] 4 (@) G

DISPLAY O 30.8 308 48 1.1108125 34208 865
Thus, h = 34.2, to 1 decimal place.
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From  boat, 3500 m fron the bassofan . -
!ma.mmu-dmmm«--mwn-« b ot i

dhbium\h:::gl::: ” ’
9, To measuro the width of a gravel it 4
‘meajurements are made and recorded on &
diagram. Caloulate the width, AB, of the
W@ "ﬂ = A
é v

?A-uuu-a«hmmn
Caloulate ths height of the

gAmlM-b&h—-mh:h-nl o b ol Lkt
0 that it mals e engle of 8 with the g
scound. How bigh i the et ? sbovethe A y

n.uu«nn-u..m.
adder from th wall

( )
~ {2, For cach dingram,
{n-ﬂdﬁ.—.umu.mdu—mumdb H ‘the trigonometrio ratio find h
* trigonometric ratio. ity R e
(@) tan 70 = 27 (®) sin 25" = 042 () cou 65° = 042 @
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