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A pole that is 10 feet high casts a 6 foot shadow.

pe_

a. How long a shadow will a 40 foot high pole cast? ﬁ‘!

b. If a pole has a 15 foot shadow, hovxjr/h’igh is the pole?( x pg 0Tl
)G T wis

A 10 foot tall tree casts a 6 foot shadow. S

a.  Another tree casts a 15 foot shadow. How tall isit? -0

c. How long a shadow wﬁi a 3-2 foot tall tree cast?

/:7 ) {1 sl 0
4 7 o

A map is scaled so that 1 inch on the map is equal to 2 miles.—

|
a. How many inches on the map is a 12 mile distance?": - =
In Jin | & )
b. What distance is represented by 17 mches on the map?
Y B
A map is scaled so that 2 inches on the map is equal to 3 miles.
a. How many inches on the map is a 12 mlle distance?
b. What distance is represented by 30/ mches on the map? =
{ <
¢. What distance is represented by 17 mches on the map? 3
/ =4 ' B a : —
A map is scaled so that 5 inches on the map is equal to 8 miles.
a. How many inches on the map is a 12 mile distance? ,;
) 5 ne &
b. How many inches on the map isjg 30 mile distance? '
[, /7§ g
e What distance is represented by % inches on the map? -~ °
. { : ] b/ M Le¢ :
d. What distance is represented by 17 inches on the map?
2 o
£ My
A 13 foot tall tree casts a 5 foot shadow.
| a. Another tree casts a 12 foot shadow. How tall 1s it?
4 ) | '. 7
b. How long a shadow will a 32 foot tall tree cast" ’;
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Properties of Proportions - Worksheet

Find the value of the given variable:
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Solve the proportions to find the missing lengths.

Write the proportion relating the sides of the figures.
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In each of the pairs of figures shown below, assume that the figures are similar. Then
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Polygons and Similarity

A polygon is named by naming its vertices in order. For example, the polygon at the right
can be called “triangle ABC” or “triangle CBA” or “triangle BCA” or “triangle ACB” or
“triangle CAB” or ““triangle BAC.”

In the two triangles shown below, angle A corresponds to angle D, angle B corresponds to

 angle E, and angle C corresponds to angle F.

B

A C D F

If two polygons are similar, it means they have the same shape. They might or might not be
the same size.

Two polygons are similar if: 1. Corresponding angles are equal, and
' 2. Corresponding sides are proportional.

To indicate that triangle ABC is similar to triangle DEF, we write AABC ~ ADEF. The
symbol “~” is read “is similar to.” We could also write ACAB ~ AFDE, but we could not

write AABC ~ AFDE. When we write ACAB ~ AFDE, we are also saying that ZC

corresponds to £F, ZA corresponds to £D, and £B corresponds to ZE. In other words, the

first vertex of the first triangle must correspond with the first vertex of the second triangle,
and so on.

Also, according to the two conditions stated above, £ZA = /D, /B=/E,and ZC= 4%;‘
 AB _BC_ CA
DE EF FD
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1) LR=80° LS =30° Find the measure of angle W. 7 ”"f;i)
2) RS =9; RT = 15 and UV = 16. Find UW. ¥ A <
3) RS=x; UW = SO;H_T =X+ 10; UV = 12. Find RT.
[ { ) | 7 I i
4
ad -— St
b -a— s

Given: a || b

Classify the given pair of angles.Write NONE if no classification exists,

4) angle 1 and angle 4 7) angle 3 and angle 8

O {
5) angle 6 and angle 8 8) angle 6 and angle 11
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6) angle 4 and angle 12
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9) angle 14 and angle 13
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Prove (explain in words) that the sum of the measures of ZACB and ZABC equals
" the measure of LDAB
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B e | Triangle ABC is similar 'to Trian

Name | ¢
Date_ "I/ 7% 50 p
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1) LA = 70°and LB =50° ,find Gx._.*
{3 points}

2) AB=6,AC=9,and YZ=10. Find XY.
{3 points} Y

3) AB=x, XY =20, AC=x+15,YZ=5. Find AC.
{3 points} Ry - ¥

4) CB=6,AC =8, and YX = 15. Find ZX.
{3 points}
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0

gle YZX
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Given: m ” n=.

Classify each pair of angles as vertical, alternate interior, or corresponding.
{3 points each}

5 Z1andZ4

6) Z11and L7 LG

7) 4L 3andZ2

8) Z1and £ 5

99 ZL4andl5

10) 413 and 47

In each of the following, line a is parallel to line b. Find the measure of angle 1 and
angle 2. {6 points each}

11)

1 20F

Angle 1=1 < Angle 2= \ Angle 1 = Angle 2 =
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Given: m || n m

. p—
g

>¢—0—

13) Angle 1 and angle 7 are classified as alternate exterior angles.

Prove (explain in words) that angle 1 has the same measure as angle 7.
{4 points}
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14) Angle 3 and angle 8 are classified as same side interior angles.

Prove (explain in words) that angle 3 and angle 8 are supplementary. {4 points}
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Sin, Cos, and Tan Buttons
Revealed

Did you ever wonder what those keys on your calculator that say “sin,”“cos,” and “tan” are
all about? Well, here's where you find out.

You've seen that, whenever two right triangles have another angle in common, the
triangles must be similar, and so the corresponding ratios of lengths of sides within those
triangles are equal.

These ratios depend only on that common acute angle, and each ratio of lengths within
the right triangle has a name. The study and use of these ratios is part of a branch of
mathematics called trigonometry.

Suppose you are given an acute angle (in other words, an angle between 0° and $0°).
vYou can create a right triangle in which one of the acute angles is equal to that given
angle. Suppose you label that triangle as shown in the diagram below, so that £4 is equal
to the acute angle you started with.

B

Hypotenuse
Leg opposite £4

A Leg adjacentto £A4 €

The trigonometric ratios are then defined as explained on the following pages. The
principles of similarity guarantce that these ratios will be the same for every right
triangle that has an acute angle the same size as ZA.

Sine of an Angle

“The sine of ZA is the ratio of the length of the leg opposite £4 to the length of the
hypotenuse. The'sine of £ZA is abbreviated as sin A. For example, in ARST below, the leg
opposite ZR has length 4, and the hypotenuse has length 7, so sin R=41.

In summary :
sin 4 = length of leg opposite £A
length of hypotenuse
or simply, 5 )
sin A= _._w
hypotenuse p )

Cosine of an Angle "
The cosine of ZA is the ratio of the length of the leg adjacent to ZA to the length of

the hypotenuse. The cosine of £A is abbreviated as cos 4. For example, in AUVW below,
the leg adjacent 1o £U has length 3, and the hypotenuse has length 5,s0 cos U = 3.

Shadows 7
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In summary

W
cos A = Jength of leg adjacent to £A
length of hypotenuse
or simply, 5
cosA= M
hypotenuse
u 3 1%

Tangent of an Angle

The tangent of £4 is the ratio of the length of the leg opposite £4 to the length of the
leg adjacent to £4. The tangent of £4 is abbreviated as tan 4. For example, in AHKL on

In summary I p ) : '
S length of leg opposite £A ‘ 2 | Ay L G
length of leg adjacent to £A4 D S
L= T ~) [ 9
ar simply, H 5 % a3 lan {133
tanA=-—-———0pp°sm !.';-E*;i 1
adjacent [ A £ g6 el
| ¥ (1 /
Any scientific calculator or graphing: calculator has keys that will give you the values of _
these functions for any angle. On (ad 7 |1
- L \ 1.4 . * /
in some calculators, you enter the size of the angle and then push the appropriate Bk AL ‘u O 1 Ay
trigonometsic key, while for other calculators, you do the opposite. WA ; " A N
Caution: You have been measuring angles using degrees as the unit of measurement, but J
there are other units for measuring angles. Mast calculators that work with trigonometsic { 1y 9
functions have a mode key that you can set to “deg” \K& 9)

The Other Ratios

There are threc other ratios of side lengths within a right triangle, in addition to the sine,
the cosine, and the tangent. These other ratios are used less often and usually do not
have their own calculator keys.

Each is the reciprocal of one of the three ratios already defined. Here are the definitions
of those other ratos. .

1

cotangent 4 =———
tangent 4
sccant A = ———
cosine A

) cosecant 4 =—
) g sinc A
\ \

l,l".-/l

i \ \\t'-‘

They are abbreviated, respectively, as cot A, sec A, and csc A.

Shadows 8
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SHADOWS After Day 10 SIMILAR POLYGONS

In each of the pairs of figures below, assume the figures are similar and that they are facing
the same way; that is, assume that the left side of one corresponds to the left side of the other, etc.
In each case, do the following: ,

Set up equations to find the lengths of the sides labeled by variables, and
Find answers to the equations.

i
2.
| b
)
p 18
10 12
( r t h
20 15
4.
X+ 3 X 20 18



|

___——'rw‘_----.-)-

)

B e

TRIANGLE TRIGONOMETRY

A Find all lengths to nearest tenth.

2. BC=8, ZA=43

3. HT=5 ZM=67°,

\ 4. MT =13, LT =21°,
netd "-‘{‘rff'

5. VR=9, £V=74°

6. GR=26, Z/R=13°

N S 4(,¢ X 2
7. NZ=17, ZN=79",

8. KZ=4, ZK =60°,

Cc\”‘ im\ o et 4L

AC=5,5/ ag=|

1. AB=12, £B=50°, AC=1/! BC=Z__Z#



f.

Pa’ /_, (&

P

For each problem, make a right triangular drawing labeled correctly with the given
information and a variable for what you are trying to find. FORM A TRIG EQUATION,
using sin, cOS, Or tan; THEN, write an equation that would find your variable. Using a
calculator, find the solution to the question.

1. When the angle of elevation of the sun is 40 degrees, a building casts a shadow of 800
feet. How tall is the building?

) ™

£

2. How farupa veﬂi%él':“\'iiéll"ddes a 12' foot ladder reach if the angle it makes with the
ground is 75 degrees?

N,

\ 94

3.  The operator of a lighthouse spots a sailboat on a line that makes an 8 degree angle with

the horizontal. If the top of the lighthouse is 25 meters above sea level, the sailboat is
how far away from the base of the lighthouse? :

S

|
!

B

4. A support cable for a 50 ft. tower is to make a 60 degree angle with the ground. How
long n}qst the cable be? ( The cable goes to the top of the tower).
) 28 . )

]
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Solve each proportion for x. Show all work for full credit! {3 points each} sl S
1) > = 2) AP d) == = 2 Sl T
8 12 x 4 x+2 3 o \u
b : : . - U\
7 + ¢

4) ZA=70°and £B=50°1find £X.

{3 poinis}

f

6) AB=x, XY =x, AC=20,YZ=5. Find AB.

{3 points}

B

X Y
YZX

Triangle ABC is similar to Triangle

5) AB=6,AC =9, and YZ=10. Find XY.
{3 points}

7) CB =6, AC = 8, and YX = 15. Find ZX.
{3 points} ,



Given: m ” n

Classify each pair of angles as vertical, alternate interior, or corresponding.
{3 points each}

8) Lland £4

9) L1land £7

10) £3and £2 J

11) Lland £5

12) Z5and £4

13) £L13and L7

In each of the following, line a is parallel to line b. Find the measure of angle 1 and angle 2.

{3 points each}
- b

120°

14) Angle 1 = 15) Angle 2= (1. ) 16) Angle 1= X 17) Angle 2= _

Ao




[

RS 6

s

18) Angle 3 and angle 8 are classified as same side interior angles.
Prove (explain in words) that angle 3 and angle 8 are supplementary. {4 points}

A
4 Q LV 3 ;
fRve |
= s ¢
)
—'/, s
§ b-.’: (
j
& L A '.‘; ',‘/_ w. ( F
\ - s R
\ \
‘ o
P
N0
OO Y,
:J- % L
\ L " /
NILS=
\.\,
/ ‘l ~
v T
-
_/}
= | |
o /',‘/_T'T‘/ ; \




@ ) ™ Grading for Pow 17

\\ a () LE : ' Points
1. Process
unrelated to the problem 2
J\a¢ incomplete - no work, tables, or diagrams shown )
\ | complete - minor gaps in process explanation: i
complete - explanation with examples, charts, tables, and work shoWn----------- 10

2. Solution
wrong answers- no explanation and not defended 2

correct answers- no explanation or proof of answer being correct-----------=---- 4
wrong answers - with explanation 6
partially correct answers - some values correct / some incorrect 8
correct - complete explanation and well supported -1

’ TOTAL POINTS (20)

~
NS

g



