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MATH 9
Module 6
Measurement
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6.1 Congruent Triangles

Practice
1. List the equal sides and angles for each pair of congruent triangles.

a) B [ b) H
| G A T o
ABIG = ACAT Anot
ZB=2£C BI=CA
L= IG=

£G= BG=
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2. The following pairs of triangles Congruent Triangles Reasons

Case
are congruent. State why they A 0 .
are congruent and what case ﬁ & (sids, sice, side)
you used. B cE F
A 0
S
A A (side, angle, side)
8 c E F
A R 8= cE AsA
BC=EF Je, side, angl
Congruent Triangles Reasons Case
a) Q K LR=____
A A |
" P J LP=____

b)) R

A

LA
XY

) A D
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3. Lok at each pair of triangles below. Are they congruent? Circle Yes or No. If they are

congruent, what case did you use?

Yes or No

Are they Case
Congruent Triangles congruent?
a) M
K
B Yes or No
[0) N
E
b

Yes or No
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4. Look at each pair of triangles below. Are they congruent? Circle Yes or No. If they are
congruent, state the case you use.

Ate they
Congruent Triangles congruent?
a) A
B D Side BD is the Yes or No

same for both
triangles.

o

b) B ¢ H 1
Yes or No

D (]
o P
Opposite angles. Yes or No
are equal
R s
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5. State what other part must be equal before you can prove that the pairs of triangles are
congruent.

a) J c
; ZA=____  Reason— ASA
OR
A JC=____  Reason— SAS
E V K
[
b) E
K < i
R
= Reason=
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6. The following pairs of triangles are congruent.
Give the case and list all the corresponding parts.

a)
OWP va Qr= Q=
R z

PR=____ P

RQ=____ LR=

b)

Y
L
a e a
Which side is the
same for both
s R

triangles?
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Problems and Applications

7. Alex thinks that two triangles look congruent. State two different ways he could find
out if they are congruent.
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6.2 Similar Triangles
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2. The triangles in each pair are similar. Find the unknown side lengths. .

o
A g & b) R
4em som {2om som R L 6em
B ¢ EL F p ‘
q s =T o 5 R
4B _AC_BC Weivoratios of RS__RT __ST
DE DF EF corresponding sides. T T

7
15 s
T 8

Take the

6 ratios two
at a time. =4 5.4
r 8 6 8

4X12=6Xf

=6Xf Bolve >
Y
@

s
9
Cross multiply \
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Write ratios of
corresponding
sides.

Solve,
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T

APQR ~ ATSR
PQ__OR
So. 75 = -

=

~ means
“is similar
to”
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Problems and Applications

4. The 5-m flagpole casts a 4-m shadow at the same time of day as a building casts a 30-m
shadow. How tall is the building?

Let x be the height of the building.

height of flagpole _length of flagpole’s shadow

height of building ~ length of building’s shadow

)

30m 4m

Sentence:
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5. Surveyors have laid out triangles to find the length of the lake. Calculate this length.

AB _ BC
@ Ezi

200m

20m
DR E
30m

Sentence:
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6. Work with your classmates to calculate the height of your school.

At the same time of day, measure the length of the shadow cast by a metre stick and the length of
the shadow of your school.

~ Metre || <
S stlck ~
Shadow . Smdow\
Calculate the height of your school.
height of school length of school’s shadow

Teight of metre stick (Im) _ length of shadow of metre stick
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6.3 Right Triangles and the Tangent Ratio

Practice

“approximately

equal”

1. Use your calculator to find the following to 3 decimal places.

a) tanl5°= b) tan62°= ___ ¢ tan5°=

d) tan30°= e tan82°= ___ f) tand5° =

2. Find £B to the nearest degree.
a) tan B = 0.600 b) tan B=0833 o tanB=3025

4B =
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d) tan B =5.050 e) tanB=3271 ¢ tanB=17
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3. Find LW to the nearest degree.

4
a) tanW=—
5 Change fraction
toa decimal,

B
e 4

we  ECulee >
15
to a decimal,_

b) tan W=

Ny

¢ tanW=

N
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4. Calculate tan C in each triangle.

a) A A
2m
B 3m
c B

tan C =5 tanC=
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5. Calculate tan D and £D.

a) p b) D
8m
6m
E F
F E
8m 5m
tan D = 2BEOE anD=
adjacent

anp=r

w

= Press [0 1.333 [IWV]
8 =
@ 2 fan] 1333 B
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6. Calculate tan E and ZE.

a) D b) o
ém 8m
F E E F
T sm
opposite

tan B = g cent
=S

:
ma_
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7. Calculate x to the nearest tenth of a metre.

3

tan < OPROSItE

~ adjacent

tan70°= = tan 37° = ==

2747 . %
(' 11
Press (0] 70 [tan] or [C)[tan) 70 [

2747 x|_J=x Cross mutiphy >

Round to 1
m. decimal place. So,

'S

=x

So, x =
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15m
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8. Calculate each adjacent side (x) to the nearest tenth of a metre.

a) b)
& :2” ) k
10°

3 Toem

tan = 2PROSte tan =

adjacent
tan10° = — Cobong> tanl_ "= =
x x
=2 Calculate tan
1 x leulare tan

0176 X x=2

0176x .2 Divide both
= sides by the
0.176] [0176 o b
x=

Round to 1
So,x=_____m. decimal place.
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Problems and Applications

9. Aladder is resting against a tree. The foot of the ladder is 1 m from the base of the tree
and makes an angle of 64° with the ground.
How far up the tree does the ladder reach? Round your answer to the nearest tenth.
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10. One of Canada’s tallest trees is the Douglas fir on Vancouver Island. When Jason
stands 78 m from the tree, the angle of elevation is 50°. How tall is the tree?

r to the n
metre.

Round your
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6.4 Right Triangles and the Sine Ratio

Practice hypotenuse

oppasm

1. Use your calculator to find the following to 3 decimal places.

a) sin45° =

@) sin37°=

e) sin0°=______ £) sin89° =
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2. Find £] to the nearest degree.

a) sinJ =0.503 b) sin] =0.952 <) sin]=0.712

d) sin] =0.303 e) sin] =099 o) sin]=0.101
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3. Find ZB to the nearest degree.

2
a) sinB= - b) sinB=
3 Change fraction

- eEED

4B =

702808 b >
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o 1 Lo 2
o sinB= > d) sinB=
Change fraction
to a decimal,
Find [INV]
1 o7
e) smﬂfg f smeg
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4. Calculate sin T. Then, find LT to the nearest degree.

a) b) »
o
T T

sin o OPPOsite
hypotenuse
sinT=—
LT =

Press 05 B 1 E
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5. Find the value of x to the nearest tenth of a centimetre.

a) b)
240m 2om
x x
opposite
Rypotenuse
in33° = -~
sin 33° = — Bubstitute > sin

-
T

X 0545=x _ =x
Round to 1
em. & decimal place.

So,x
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6. Find the length of the hypotenuse to the nearest tenth of a centimetre.
a) b)
15cm

12em

sin =_2pPOsite @

" hypotenuse

sin 50° = % Bubstiturs >

.
_ xx=12 -

-

}
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d) =)
7em 'y
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Problems and Applications

7. A1.5-m hoe rests against the side of a garden shed. The handle of the hoe forms
a71° angle with the ground. How far up the wall of the shed does the hoe reach?

Round

answer to

1decimal
place.

[

Sentence:
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8. Atree is split by lightning 2 m up its trunk. The top part of the tree touches the ground.
The top of the tree forms a 70° angle with the ground. How tall was the tree?

Sentence:

Length of tree =x + 2





image41.png
Cosine Ratio|
adjacent

6.5 Right Triangles and the Cosine Ratio
osine =

Practice hypotenuse

1. Find the following to 3 decimal places.

a) cos30°=________ b) cosd5°=___ ) cos 60° =

d) cos89°=__ e) cos0°=

§ cos19°= k) cos83=
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2. Find ZP to the nearest degree.

a) cosP=0.343 b) cos P =0.887 @) cosP=0.621
4P =

e) cosP=0.731
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3. Find £Q to the nearest degree.

a) cosQ=~ -2 ¢ cosQ=

olu

11
= ~aEe =—
Q= ° e 28> £Q= i

Pyss 01 B 6 5 [l 2> Shpse 05 8 1 B (Wjeoal >

1
d) cosQ:% e) CosQ:% f) cosQ:%
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4. Calculate cos T. Then, find £T to the nearest degree.

a) T b)

10cm

adjacent

cos T= =

alculate cos T,
Change fraction
%0 a decimal,

Calculate £T.
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5. Find x to the nearest tenth of a centimetre.

a) b)
13cm

adjacent
08 = potenuse

x Substitute
cos 54° = 5>

Galoulate cos

Round to
So,x = cm, S decimal place.

15¢em
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6. Find x to the nearest tenth of a centimetre.

a) b)

12em

250m




image47.png
7. Find the length of the hypotenuse to the nearest tenth of a centimetre.
a) b)

14om

10cm =

adjacent
€05 =— .@
% ~hypotenuse

cos 35° = = Bubetura >
== S(nu.u cos
x

Xx= Cross multiply.

Divide by number
in front of x,

W

Round to
3 decimal place.
cm,
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8. Find the length of the hypotenuse to the nearest tenth of a centimetre.

a) b)
‘
‘L

Bem 6cm
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Problems and Applications

9. Akite string is 350 m long. The angle the string makes with the ground is 50°. How far
is it from the person holding the string to the ground directly below the kite?

¢
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10. Aramp 5 m high is built in front of a loading dock. The ramp is to be inclined at an
angle of 17°. Use the cosine ratio to find the length of the ramp.

1 decimal plac,
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6.6 Solving Right Triangles

"’Pa,,"u
: ‘s

1. Find the hypotenuse and all the unknown angles.
a) H b) P

Trigonometric Rafios

Practice

10em
9em

Q R

11em
G I
7om

Find hypotenuse.

Find hypotenuse.
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!

Eobors>
>

Round to 1
decimal place,

!
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opposite
tan G = S facent
_8
o
o
£G=

@:@W

Therefore, ZH = 180° —

of Zs
=180° =

Find the unknown angles.

I

Change to a decimal.

Calculate £ to
nearest degree.

90° - £G

L =180° - 90° — ____ Ebuvetmie >

Find the unknown angles.
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2. Find all the unknown angles and the unknown sides.

a b)
6om
L
K Som A
Find unknown angles.
adjacent
€05 L= Fypotense
5
-
ZL= ]

Press [C] 5 [5] 6 [E1[V] [Cos)

Therefore, £J =

180° - 90° — Ehubmin >

Round to
nearest degree.

15cm

13cem
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Find the unknown side.

e T~ B>
Gt

l

—

!

:

Round to 1
So, JK = em. decimal place.
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3. Find all the unknown angles and the unknown sides.

a) c b)

Find £C.

£C=180°-90° - 33>

Find £S.
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Find ED.

Find NO.
adjacent
cosE= hypotenuse
ED
c0os 33° = 0
ED

5 Cendcos
__ X222ED

Round to 1
decimal place.

o
>}

I

E]
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Find CD.

H Find SO.

il
S
=
o —

Round to 1
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4. Find all the unknown angles and the unknown sides.

a) P bz
R Om
51cm
= Y
X Bcm
Find £P. Find £Z.

£P =180° - 90° — 29°
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Find PM. Find ZX.

opposite
tanR= adjacent
PM
n29r= -
Round to 1
PM = cm decimal place.
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Find PR.
G=at+ b

el Jese

Length
of PM

!

>
ot

!

Round to 1
decimal place..

d

Find ZY.
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Review

1. These triangles are congruent. State the reason why and list all the
corresponding equal parts.

N P Q APNM =A
Why?
M R s
Congruent parts:
IN= MN =

£LP=
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2. State why the pairs of triangles are congruent and what case you used.

=y
E=I==
=S=N=
ESFEN=

(ange, side, angle)

Congruent Triangles Reasons Case
i 5
555
(ot s, s
f ok .
A 0
SAS
(side, angle, side)
f ce .
A D
o
@ L/m_k
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a)

Cacer,

DE=
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3. The pairs of triangles are similar. Find the unknown sides.

a)

C “
m
Write ratios of PQ _ QR _ PR
corresponding sides. = =
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4. Use the tangent ratio to find x. Round your answer to the nearest tenth (1 decimal place).

a) b)
x 27cm
T5om - o
tan =%‘:::
tan 35° = 2=

1l

&
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8. Find all the unknown sides and angles.

Find ZH.

Find HI. Find RT.

Find JI. Find ST.
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9. A tower casts a shadow 46 m long when the sun’s rays make an angle of 68° with the
ground. What is the height of the tower? Round your answer to the nearest metre.

Sentence:
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Chapter Check

1. These triangles are congruent. List all the corresponding equal parts.

A |

B
Congruent Parts:
ZB= AD=

ZA=
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2. State why these triangles are congruent. Explain.

) s ;
Corresponding
E — 5"
N

a)

A
SA=

Common
SN=______ side

b) B E E
A Ac [

D
J R z
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3. The pairs of triangles are similar. Find the unknown side lengths.
P
X
a) b D 12cm b) 4m 5
6cm R
&m
9
om o Y T z
B
E
AB _BC _AC Write ratios of
DE-EF-DF corresponding sides.

e o B

12

6_b 6_ _a
912 9
6x12=9%b
=9
_9%
9 [
___=b
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4. Use the tangent ratio to find p.

a) b)
P 32m
adjacent side.
31cm d
7
_ opposite
1an = djacent
nzses 2

Round
answer to
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5. Use the sine ratio to find x.
a) b)
21 km
2m

- d
opposite
= — i i
"= adjacent >
sin 66° = -7 € ubstiturs >

Find sin

Bolve >
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Measurement

GETTING STARTED

Warm Up
6.1  Congruent Triangles
6.2 Similar Triangles
6.3  Right Triangles and the Tangent Ratlo
6.4 Right Triangles and the Sine Ratio
6.5 Right Triangles and the Cosine Ratio
6.6  Solving Right Triangles
Review
Chapter Check

Problem Solving: Using the Strategies
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6. Use the cosine ratio to find w.

a) b)

15¢cm
_ opposite
08 = adjacent

fji Round answer

[l to1decimal
plac





image75.png
7. Solve the triangles for the unknown sides and angles.

i b X
2 ) 17¢em
2m
P s w R

Find £T.

£T =180° — 90° — 72°

Find £X.

Findside[ | Find side |

 Findside[ ] Findside[ |
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Warm Up

1. Calculate the sum of the interior angles of each triangle below.

a) w b) <)
>

o0e_60° f10° 2

Sum = 40° + 80° + 60°

2. What is the sum of the interior angles of a triangle?

3. Find the measure of the unknown angle in each triangle.

a) A b) L] %
A&E“ 257

0 6oe

£x=180° — (70 + 60)° Zy=180°— (__+__)
0+ o =t=

I — =180° —





