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Performing Transformations

Reflections

Flip (Count to what you are reflecting over)

*Switch the coordinates for reflection over y = x

y = # is horizontal line, x = # is vertical line. You must graph these lines before you can
reflect over them.

Rotations

Ry = (=y,%)

Ry =(-%,—»)

Ry =(¥,—%)

Translation

Slide. Count out the translation on the grid

Dilations ;

If centered at the origin: multiply the coordinates by the scale factor

If centered at a point: Count from the center to each point the number of times of the

scale factor.

1. In the diagram below, /A 4BC has coordinates A(1, 1), B(4,1), and C4,5). Graph and
the image of /A ABC after the translation five units to the right and two units up.
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2. The coordinates of the vertices of /A R5T are
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R(-2,3) , 5(4,4), and T(2,-2). Graph &RST ﬁ’ -
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after a translation 4 units to the left and 2 units up. /
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3. Triangle ABC is graphed on the set of axes below. Graph and label A4'B'C", the
image of AABC after a reflection over the line y = x.
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4. The coordinates of the vertices of ARST are R(-2,3), 8(4,4), and 7(2,-2). Graph

ARST  Graph and label AR'S'T" , the image of ARST afier a reflection in the line
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5. The coordinates of the vertices of ARST are R(-2,3), 5(4,4), and T(2,-2). Graph

ARST  Graph and label AR'S'T" | the image of &5 afier a reflection in x-axis.
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6. The coordinates of the vertices of ARST are £(-2,3), 5(4,4), and T(2,-2). Graph

ARST  Graph and label AR'S'T" | the image of 2857 after a reflection in y-axis.
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7. Triangle ABC is graphed on the set of axes below., Graph and label A4'B' ¢, the
image of AABC after a reflection over the line x = 1.
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8. Triangle ABC is graphed on the sct of axes below. Graph and label A4'B'C", the
image of AABC after a reflection over the line = 1.
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9. On the accompé_gl?}?mg of axe? graph £ A5C with coordinates A(-1,2), B(0, ihja"n(f( lao

C(5,4). Then graph AA4'BC", the image of /A ABC after a counter-clockwise rotation of
. . '—-—-————_'-_-_——.—_—
270 centered at the origin.
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10. The coordinates of the vertices of /ARST are R(-2,3), 5(4,4), and T(Z,-2). Graph

ARST | Graph and label AR'S'T” | the image of ARST after a counter-clockwise rotation
of 90 centered at the origin.
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11. On the accompanying set of axes, graph A4BC with coordinates A(~1,2), B(0,6), and

C(5,4). Then graph AA'B'C”, the image of AABC after a clockwise rotation of 180 Q_

centered at the origin.
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12. The coordinates of the vertices of ARST are R(-2,3), §(4,4), and 7(2,-2). Graph

ARST, Graph and label AR'S'T" | the image of ARST after a clockwise rotation of 90
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centered at the origin.
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3. Triangle SUN has coordinates S(0,4), U(3,5), and N(3,0). On the accompanying grid,
draw and label ASUY. Then, graph and state the coordinates of AS‘U'N°, the image of
ASUN after a dilation of 2 centered at the origin. myidip!
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|8, The coordinates of the vertices of ARST are R(-32,3), 5(4,4), and T(2,-2). Graph ARST
and AR'S'T', the image of ARST after a dilation of 3 centered at (1,2).
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I‘;/Q Triangle ABC and point 2({1,2) are graphed on the set of axes below.
Graph and label A4'B' ¢, the image of AABC, after a dilation of scale factor 2 centered
at point D.

RN “ ST

Jp 4. Triangle QRS is graphed on the set of axes below.
On the same set of axes, graph and label AQ'R'S', the image of AQRS after a dilation

with a scale factor of % centered at the origin. MU”—i E’j




Identifying Transformations —
Check for orientation!!! (The direction of the letters) Q
The only transformation that changes orientation is a line reflection (an even amount of

reflections will preserve orientation).

Translation = slide

Rotation = turn

Reflection = flip

Dilation = change size (enlarge or shrink)

1. In the diagram below, which single transformation was used to map triangle 4 onto
triangle B?

1) line reflection

otation
3) dilation 3

4) translation B

X

A
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2. In the diagram below, line m is parallel to line . Figure 2 is the image of Figure 1 \

after a reflection over line m. Figure 3 is the image of Figure 2 after a reflection over line
n. Which single transformation would carry Figure 1 onto Figure 37
1) adilation
2) arotation '
3) areflection
/@/a translation
: i
; /
) ]
3. In the diagram below, congruent figures 1, 2, and 3 1 F{? AN "
are drawn. A
‘Which sequence of transformations maps figure 1 onto F B f‘ 0
figure 2 and then figure 2 onto figure 3? B c
1) areflection followed by a translation E o N o &
2) arotation followed by a translation D
3) atranslation followed by a reflection - ———
W a translation followed by a rotation 7 E By & '
L
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o~ 4. A sequence of transformations maps rectangle 4BCD onto rectangle 4"B"C"D", as

\ shown in the diagram below.
Which sequence of transformations maps ABCD onto 4'B'C'D’ and then maps 4'B'C'D'
onto A"B"C"D"? _ y
a reflection followed by a rotation 1
a reflection followed by a translation =)
3) a translation followed by a rotation A Bl
4) a translation followed by a reflection 5
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5. Which sequence of transformations will map A 4B onto A4'B C'? !
1) reflection and translation
2) rotation and reflection
3) translation and dilation A .
dilation and rotation TRIE _,,.--7€A
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6. Identify which sequence of transformations could map pentagon ABCDE onto
pentagon 4"B”"C”D”E”, as shown below.
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1) dilation followed by a rotation
2) . translation followed by a rotation
line reflection followed by a translation
\_) ) line reflection followed by a line reflection
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7. In the diagram below, A4BC = ADEC. m)&rle 0{1@/) l‘Ql“lM
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Which transformation will map AA4BC onto ADEC?
1) arotation 3) atranslation followed by a dilation
@ a line reflection 4) a line reflection followed by a second

line reflection d()abll {éﬂlwf-’/\

8. On the set of axes below, A4BC has vertices at A(-2,0), B(2,-4), C(4,2), and ADEF
has vertices at 2{4,0), £(-4,8), F{-8,~4),

St pfiala¥on
not Sing foflacko”

stalt C‘Iﬁ(_ > (
Whigh sequence of transformations will map AA4BC onto ADEF?
a dilation of AABC by a scale factor of @ a dilation of A4BC by a scale factor of

2 centered at point 4 A i) be 2 centered at the origin, followed by a
ilingat rotation of 180° about the origin
2} a dilation of AABC by a scale factor of 4) a dilation of AABC by a scale factor of
entered at point A entered at the origin, followed by a

rotation of 180° about the origin
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9. Triangle ABC and triangle DEF are graphed on the set of axes below.

ich sequence of transformations maps triangle 4BC onto triangle DEF?

a reflection over the x-axis followed by a Y
reiguon over the y-axis [ 1
a 180° rotation about the origin followed by i
a reflection over the line y = x

a 90° clockwise rotation about the origin

followed by a reflection over the y-axis

a translation 8 units to the right and 1 unit up «
followed by a 90° counterclockwise rotation

about the origin -
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10. In the diagram below, AABC = ADEF.
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Which sequence of transformations maps A 4BC onto ADEF?
1) areflection over the x-axis followed by a rotation of 180° about the origin

a translation followed by a translation

a reflection over the y-axis followed by counterclockwise rotation of 90°

a translation about the origin followed by a
translation

11. On the set of below, AABC= AA'B Sq’:ﬂi ol Pnqu\'ldf‘
. Un the set of axes below, = 'B'C. b oA .
Triangle ABC maps onto A4'5'C aftera fig? -Smé], / E‘fUC e

}{’ reflection over the line y = -x @ rotation of 180° centered at
(1,1)
g(reﬂection over the line 4) rotation of 180° centered at
y=-—x+2 the origin .
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12. On the set of axes below, pentagon ABCDE is congruent to 4"B"C"D"E".
Which describes a sequence of rigid motions that maps ABCD}_LJ
onto A"B"C"D"E"™? 2
4 rotation of 90° counterclockwise about the origin ’3‘( ')\ > Qm A\
followed by a reflection over the x-axis

ﬁ
a rotation of 90° counterclockwise about the origin '-% ‘5.;";‘“"' = f

ollowed by a translation down 7 units . e i am 2

}la reflection over the y-axis followed by a reflection / ,@ ¥ ¢
O i

I'ﬂ*__,

over the x-axis e c
Xv) a reflection over the x-axis followed by a rotation
i

of 90° counterclockwise about the origin

13. On the set of axes below, ALET and AL"Z"T" are graphed in the coordinate plane

where ALET = AL"E"T".
Which sequence of rigid motions maps ALET onto AL"Z"T"?
a reflection over the (§)’a rotation of 90° L (__3 /@) (
y-axis followed by a  counterclockwise about the
reflection over the origin followed by a , 3) e (-3 l)
x-axis reflection over the y-axis
>{ a rotation of 180°  4) a reflection over the x-axis
about the origin followed by a rotation of
90° clockwise about the
origin
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14. On the set of axes below, congruent triangles 4BC and DEF are drawn. S"’ﬂl f%tw’
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Which sequence of transformations maps A ABC onto ADEF?

1)) A counterclockwise rotation of 90 A counterclockwise rotation of 90
degrees about the origin, followed by degrees about the origin, followed by a
translation 8 units to the right. translation 4 units down.

'XA counterclockwise rotation of 90 A clockwise rotation of 90 degrees
degrees about the origin, followed by a about the origin, followed by a
reflection over the y-axis. reflection over the x-axis.

e PR
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Identifying Transformations (Open Response)

CHECK FOR ORIENTATION!!!!

~ Same orientation (rotation first, then translation)

-Rotate any point the appropriate degree measure and direction.

-Translate the rest of the way by counting from that point to its image.
-Opposite orientation (reflection first, then translation)

-Reflect over the appropriate axis (use y=x if it needs to be reflected diagonally)
-Translate the rest of the way by counting from any new point to its image.

1. The graph below shows AABC and its image, A4"B"C".
Describe a sequence of rigid motions which would map A4BC onto A4"B"C".
Y
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2. Describe a sequence of transformations that will map AABC onto ADEF as shown
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3. On the set of axes below, AABC and ADEF are graphed. Describe a sequence of rigid

motions that would map AA4BC onto ADEF.
(odale  AMBC Qoo clockwise

CthM al 3 ‘E;UOCJ&& by frans betion
@’f Umjrs olaw*’L 'mp[ 2 onks (":;_gh{-_

P

A
74 11
-
M~
- CF""E X
fret
N
[}
Ef |e&—i D

Sam gndntalfon
fokation

4, On the set of axes below, AABC = ADEF. Describe a sequence of rigid motions that
maps AABC onto ADEF.
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5. On the set of axes below, pentagon 4BCDE is congruent to 4"B"C"D"E". Describe a
sequence of rigid motions that maps pentagon ABCDE onto A"B"C"D"E",
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6. Trapezoids ABCD and 4"B"C"D" are graphed on the set of axes below. Describe a
sequence of transformations that maps trapezoid 4BCD onto trapezoid A"B"C"D".
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7. On the set of axes below, AABC = ASTU. Describe a sequence of rigid motions that
maps AABC onto ASTU.
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8. Quadrilaterals BIKE and GOLF are graphed on the set of axes below. Describe a
sequence of transformations that maps quadrilateral BIKE onto quadrilateral GOLF.

Y Ooflact BIKE ot the §-ax
S by tanslatpn S onds UP

a2 E
AN "
L el
1 N7
E -l
_":"’{7 N A >MVSE -
B( R eRRD a4

18



9. On the set of axes below, congruent quadrilaterals ROCK and R'O'C'K" are graphed.
Describe a sequence of transformations that would map quadrilateral ROCK onto
quadrilateral R'O'C'K".
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10. Triangles ABC and DEF are graphed on the set of axes below.
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11. On the set of axes below, /A4BC is graphed with coordinates A(-2,-1}, B(3,-1}, and
C(~2,~4). Triangle ORS, the image of A A5C, is graphed with coordinates 0(-52),
R(-5,7), and 5(-8,2). Describe a sequence of transformations that would map AASC onto

AQRS.
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12. As graphed mem of axes below, A4'B'C" is the image of AABC after a

sequence of transformations.
Is AA'B' ¢ congruent to A4BC? Use the properties of rigid motion to explain your

answer.
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Rigid Motion Properties (-\
A rigid motion preserves size and angle measure producing a congruent figure L
They all produce a congruent figure except dilation.

1. Which transformation would not always produce an image that would be congruent to the

original figure?
1) translation ﬂfation _ 3) rotation 4) reflection

2. The vertices of AJKL have coordinates 7(5,1), K(~2,-3), and L(-4,1). Under which

transformation is the image AJ K 'L" not congruent to AJKL?

1) a translation of two units to the right and two units down 3) a reflection over the x-axis

2) a counterclockwise rotation of 180 degrees around the origin &a dilation with a scale factor
: of 2 and centered at the origin

3. If A4' B C is the image of AABC, under which transformation will the triangles not be

congruent?
1) reflection over the x-axis lation centered at the origin with scale factor 2
2) translation to the left 5 and down 4 rotation of 270° counterclockwise about the origin

4, Under which transformation would A4'B' €', the image of AABC, not be congruent to
AABCY ’
1) reflection over the y-axis : .
2) rotation of 90° clockwise about the origin &
3) translation of 3 units right and 2 units down NG
dilation with a scale factor of 2 centered at the
origin

5, The image of ADEF is AD' B'F. Under which transformation will he triangles not be
congruent?

1) areflection through the origin 3) adilation with a scale factor of 1 centered
at {2,3)
. B _
2) areflection over the line y = x ﬁ a dilation with a scale factor of ':22 centered

at the origin

6. The vertices of APQR have coordinates F(2, 3), @(3, 8), and R(?,3). Under which
transformation of APQR are distance and angle measure preserved?
DEY @ DEN-=E+2Y) HEY) > Qxy+3d) xY) = (x+2y+3)

Mok A iy

7. Which transformation would result in the perimeter of a triangle being different from the
perimeter of its image?

1) &) -
2 (x:y) - (X, _y)

5 G "’Wz"’ 5
xy) = (k¥ 2.y~ -
L
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Rigid Motion Proofs

To prove triangles are congruent using rigid motions/transformations

DA and are rigid motions.

2) A rigid motion preserves size and angle measure producing a congruent figure.

1. Triangle A'B'C’ is the image of triangle ABC after a translation of 2 units to the right
and 3 units up. Is triangle 4BC congruent to triangle A'B'C"? Explain why.

Lf@( a {‘faﬂﬂahdf} N a h‘aw{ mohoh, Al mo ko
PRSWVQS Size QMI @hdi M asole Pmdlﬁﬂlhj G Co/)\cjﬂ)@/}]. ‘FFSOV’Q,

2. After a reflection over a line, AA'B‘C" is the image of AABC. Explain why triangle
ABC is congruent to triangle AA'B'C”,

,BXM%C,\W\ S oq ny,‘o{ mohoa. A-nﬂlbl WOWM pleSenies si2e
i cmg[e masore P@Awhg a [on\g/um Ligore.

3. In the diagram below, parallelogram EFGH is mapped onto parallelogram IJKH after a
reflection over line {. Use the properties of rigid motions to explain why parallelogram
EFGH is congruent to parallelogram L/KH.

¢ j\ {Oﬂfd'm S a ﬂiﬂ)f(A YHO*‘W).A
{royd moken Presedes si2e and anyle
F " INasy e PIDAUC\}H G Coﬂj'fu.?()l‘ SFgove

4. The image of triangle ABC after a rotation of 200 degrees clockwise centered at the
point (3,-1) is triangle DEF. Are the triangles congruent? Use the properties of rigid
motions to explain your answer.

% a fD\ﬂt\'iO" Y fl'f)fﬁp ot A ﬁf)i'é’ mbon Plesears s:2e
W‘d aﬂﬁ mﬂdﬁo@ Pﬁ)&f{)(ﬁ]ﬂy A C()@WQA ‘g'\ﬁl)/@
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Regular Polygon Rotations
To determine the minimum number of degrees a regular polygon must be rotated to be

mapped onto itself:

1} The minimum rotation is §£Q
n

2) Any multiple of that will also map the regular polygon onto itself!

1. What is the minimum number of degrees a regular decagon must be rotated to be
mapped onto 1tself?

» e

2. What is the minimum number of degrees a regular hexagon must be rotated to be
carried onto itself? ——

L

3. A regular pentagon is shown in the diagram below.

If the pentagon is rotated clockwise around its center,
the minimum number of degrees it must be rotated to
carry the pentagon onto itself is

A géo 2@0
3) 108°
4) 360°

4. Which regular polygon has a minimum rotation of 45° to carty the polygon onto itself?

~fT3ctagon 32 45" (3) hexagon  34=bo
(2) decagongyg (4) pentagon
8% 0!

(/—-‘“
L i
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5. The regular polygon below is rotated about its center.
Which angle of rotation will carry the figure onto itself?

1) 60° ‘
2) 108° 200
procds 5=

6. Which rotatlon would map a regular hexagon onto itself?

1) 45° 32400
2) 150° y315° Wt %—éo

7. Which rotation about its center will carry a regular decagon onto itself?

1) 54°
2) 162° 240 ey

33 198° 1o =2l %:7
&) 252°

8. Which rotation about its center will carry a regular octagon onto itself?

1) 80° ., e
D 3150 A2 _a_@__(_,)

3) 280° 1 =5
4) 120°

9. Which of the following rotations would not map a regular pentagon onto itself?

1) 144 3)216
120 4) 720 %2;79

10. Which of the following rotations would not map an equilateral triangle onto itself?
1) 120° By180°

2) 240° 4) 480° P8
= =20

1. Which figte bm“ oot Caiy onks ihself aler q o~z rotation aboot its cnter?
UW#W’ W””J(P 22130 / fodar oclagon J%Q,qg <

) @M hekagon 22 ooy H) (ear nagan
Y i J 2&0@4 20"
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To map a shape onto itself:

Translation/Dilation: Never,

Reflection: The line of reflection must be a line of symmetry (cuts shape in half).
Rotation: Center of rotation must be the center of the shape. Use common sense for
degree measure,

]

>

1. Circle X is shown in the graph below.
Which of the following transformations map circle K onto itself?

v
1) Reflection over the line x — axis )( / A

2) Reflection over the ¥ — axis >< "

3) Rotation of 90 centered at the origin X

@(otation of 90 centered at K /

B B - ~ W

2. On the set of axes below, Geoff drew rectangle ABCD.

What of the following transformations would map the rectangle onto itself? D

1) Reflection over the y axis )( /

@ Reflection over the line y =3

A

3) Rotation of 180 centered at the origin ')(

4) Translation one unit to the right )c

3. In the diagram below, which transformation does not map the Y

er—

circle onto itself? ‘ —

1) Rotation of 80 centered at the origin+~

2} Reflection over the line y=x .~

&2 Rotation of 180 centered at (4,0) %’ /]

A

4) Reflection over the line x=0 o~

4. The vertices of the triangle in the diagram below are 4(7,9), B(3,3), and C(11, 3).

Which transformation will map AABC onto itself? 4

1) Rotation of 60 centered at (3,3)

2) Reflection over the line y=5 A7.9)

@ Reflection over the line x = 74~

4) Translation 3 units up




5. As shown in the graph below, the quadrilateral is a rectangle.

Which transformation would rot map the rectangle onto itself?

1) areflection over the x-axis v @a rotation of 180° about the originx

2) areflection over the line x = 4 1/ 4) arotation of 180° about the point (4,0) .~

Lt T [ I
[ T AN B
e

T

L

Which figure always has exactly four lines of reflection that map the figure onio itself?
square 3) regular octagon /‘r
2) rectangle 4) equilateral triangle /

7. Which transformation would rof carry a square onto itself? N
1) areflection over one of its diagonals v
2) a 90° rotation clockwise about its center \/
a 180° rotation about one of its vertices
4y areflection over the perpendicular bisector of one side\/

-

8. Which transformation carries the parallelogram below onto itself? M{-2.3) A4.3)
){Y a reflection over y = x ) arotation of 90°
' counterclockwise about the

: origin ~ X
2) areflection over y = -x @ a rotation of 180°
counterclockwise about the H(-4.~3) Tie~a)

origin

9, The figure below shows a rhombus with noncongruent diagonals.
Which transformation would #of carry this thombus onto itself?
1) areflection over the shorter diagonal ~ 3) a clockwise rotation of 90° about the
intersection of the diagonals

2) areflection over the longer diagonal (&) a counterclockwise rotation of 180°
about the intersection of the diagonals




;, /the Scal_" factor‘?

.Scale factor—'_ﬂ‘lgi o
: orzgmaz

='oftransf:‘ora"natn‘ms'-If
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- 5 AABC' has coordmates A( 2 8), B(6 8), and C’(8 5) The -

_ coordmates of AXYZ the 1mage of AABC after 2 sequence
- oftransformauons is X(l 2), Y(7 z), and Z(8,0). What is

the scale factor‘? o

e aN|
A

) 6. Inthe diagram below, C’D is the nnage of AB after a. d11at1on of scalc factor k w1th

'-;centerE o "““"“————r

__,Jk

¥

y

W}nch ratm is equa.l to the scale factor k of the dﬂatlon‘? L

E'C I

TR

2

e

N

x': “ 3)

e e
Hp olo. 0\0 0

a

k 3

' 7. In the ‘diag'ram:'ibelow,_',é.ﬁﬁﬂi is‘{iﬁé*in‘iage ‘o_f'g.tlé’p -éﬁfer-a‘di'l_aﬁo_xi- centeréd'-at'ﬂie '
- origin, The coordinates of the vertices are 4(0,0), B(3,0),.C(4.5,0), D{06), and £(0,4).

- The iia'Ie factor of dilationis

(%

TS N S PR T

AR

Cy o

& I |

| o

1of”
x

2y



Similar Triangles with Parallel Lines
If the lines are parallel, the triangles are similar and the sides are in proportion.

1. Parallelogram DEFG is similar to parallelogram XRKW. Find x.

° e ¥ xin ,G\ = O
12 in
R =3
T o v
\'gx:;ﬂ@
SEE

2. In the diagram, A 4BC is similar to AA'B'C’, AB =24, BC = 30, and CA4 = 40. If the
shortest side of AA4'B'C"is 6, find the length of the longest side of AA4'B'C".

4. In the diagram below, 4D intersects BZ at C, and AB|| DE.

[fCD=6.6cm, DE=34 cm, CF=4.2 cm, and B = 5.25 cm, what is the length of AC, 1o
the nearest hundredth of a centimeter? Y l; ;) J

it

— e

4 35
.

R=933> ¥




5. In the diagram below, E"*", and DF intersect at C, and AD and FBE are drawn such that
ms =659, mLCBE = 115°, DC =72, AC = 9.6, and FC = 21.6. What is the length of C5?

g ths mapas the
"mf’f'jﬁ S'im\a('
6. In the diagram below, £ || HG, BF = 5, HG = 12, Fi= 1.4x+ 3, and HI= 6.1x~ 6.5.
What is the length of H7? *{}SQ Q?i{k‘cl~wl[j;)\l/{v‘
_ ‘{x i S nzecloc
| »
Q b\x4.5" 08521} T

RLA4xH3) 2 5. 1%=0.5 )

l&.‘g)\\ K3k = }Lfbé _R.5

H ‘”3..3’ 425

7. In trapezoid ABCD below, 4B| CD.

D 0.4 - C

If AR =52, AC'=11.7, and O = 10.5, what is the length of 4B, to the nearest tenth?
1)4.7 2)6.5 @84 4)13.1
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Joining the Midpoints of a Triangle
The midsegments are half of the opposite parallel sides
2(midsegment) = opposite side

1. In the diagram below of AACT, D is the midpoint of AC, O s the midpoint of AT, and
G is the midpoint of C7. If AC'= 10, AT = 18, and CT = 22, what is the perimeter of
parallelogram CDOG?

SHIESHI= %o~

il
c L G ’T
_/'._b(’ . ‘
2. In the diagram of £ ABC shown below, D is the midpoint of 4B, E is the midpoint of

BC', and F is the midpoint of AC.If AB =20, BC = 12, and AC = 16, what is the perimeter
of trapezoid ABEF?

\ ; Q0 +8 Hp 1o
| 44

A "
e e — B

\/\jaiv

3. D and E are midpoints of 4B and BC respectively. If 4C =x+15 and DE = x—3,

find the measure of DE . -
Anclsegga) =0 PR3V Side
i %2y =xns”  PE.DI-3
D : Ml =% HO - DB= (§

s xPp=la
\

31



4. In AABC, D is the midpoint of AB and E is the midpoint of BC. If AC=3x—15 and
DE = 6, what is the value of x?

dmﬂ%rm,{l opfmk &at&
pe b -’3x—~lls
, L%‘ ks \-\3’
4 12 ;r;.« B

3%—-!3
5.In A4ABC, M is the mldpomt of 4B and N is the midpoint of AC. If A4V = x+ 13and
BC = 5x— 1, what is the length of W?

1} 3.5 e 3) 16.5
35 g(mwl) menk) = pioside sivle c,[)P - Ny \ S|
A +l3) Sx-1 3
Qx+&b S T =22 -
=3¢ AN
»% zc-— -
q 13
gisarN
6. In the dlagram of AUVW below, 4 is the midpoint of U¥, Bis the midpoint of uw, Cis
the midpoint of ¥#, and AB and AC are drawn. U A— E) 3 l S\ v
If VW = 7x—3 and AB=3x+ 1, what is the length of ¥C? _ ‘@:,_
é) ?3 Q—(MA% mp//‘ﬂ %F&lk S,écq 3%t 1 A' ](a
5} 16 Q{BXH') ="x-% Sox W
% 3 ¥ =7 x»%
—&c 224
: :}{"‘3 I
F 173 | ¥ !

7. In the diagram of equilateral triangle 4ABC shown below, E and F are the mlaf)omts of
\.______“
AC and BC, respectively.

If EF = 2x + 8 and 4B = 7x~ 2, what is the perimeter of trapezoid ABFE?
1) 36 &Y 100

| Y/ 4d
o Q(m»l'/bgjmmﬂ =oplsk sdq4) = 2[(&%)3;40 e
2er€) v i S9N
WEUE ’};"l) |=x * N °
) -4 K
o= Bp) A0 IO
t

> Vo
‘cg-z-i;)( @ 32

2, 3



Candy Corn Problems
. b r ¥.
If the bases are not involved: fop = _Ol‘fo_m = Szde
. fop bottom side

If bases are-involved: separate your friangles!

1. In the dlagram of AADC below, EB f DC’ AE=9 ED=3,and 48=92,

What is the length of ;4—5 to the nearest tenth?
D 51 assml Mw\zfecf

) 51 ]
143 P _ side
5144 e~ Sk I¥
'3 ,}X= HB

qff&:- [ ) &{/ | D : “c

2. In the diagram of A4ABC, points D and E are on 43 and CB, respectively, such that

AC||DE. | hases mw]wﬁf
Separat
A ¢ R L
C 5
If AD =24, DB = 12, and DE = 4, what is the length of 4CT Ny 2y
I)E 8 . : o=
6 12x = 144
5 T ¥
e =2

3. Given AMRO shown below, with trapezoid PTRO MR=9, MP=2 and PO=4.
baM nél—mml}@_d

e

What is the length of TR? 'K:iy
e .
1) 45 y F 33

A xS o

0‘



4, To find the distance across a pond from point B to point C, a surveyor drew the”
diagram below. The measurements he made are indicated on his diagram.
Use the surveyor's information to determine and state the distance from poirit B to point

C, to the nearest yard. DCl S0 invidl VQCI 230 130
e Separatt ’-375’ X

20 x@

230 = A s

5. In the diagram below, t triangle ACD has points B and E on sides AC and 4D,
respecuvely, such that BE || CD, AB= 1, BC'= 3.5, and AD = 18. I

¥ buses pot miwled 5 S
{!\, e Sik !
o Tp=Sdh Y, X—*—,’i

What is the length of 4Z, to the nearest tenth? 7S (/Q

<

X~

6. In the diagram of A4BC shown below, DZ || BC. j hq3es 1= gl IWWI‘/‘”[
If AE=6, DE=10,and AC=9, find BC —aqrrie m

DA‘; (M’qo
&

l s
1C E

7. Inthe dlagram of A4BC below, DE is paralleI to 4B, CD =15, AD =9, and AB=40,
Find the length of DE. bJSP,S ih ohfec c
GW = ‘fo

2 g ‘Eﬁ ; ’A i E x__.éaﬁa

8. In the diagram below of ﬁPQR, ST is drawn parallel to PR, PS'= 2, SQ= 5, and TR= 5
What is the length of OR? s b‘f S0 /,!ojr M Va\ve

. P
316& botd
% —LW”‘?{

‘__.-"

Pt



9. In the diagram of /4 SR4 below, XP is drawn such that ZSKP = ZSRA,

If S% = 10, 5P = 8, and P4 = 6, what is the length of ZR, to the nearest tenth?

1) 4.8 3) 8.0
@7.5 o) pothi 4 133
fop ~ oobhom
/x %X“—‘(’O

= v—(-g —":g'
%//‘C X :27. {

10. In triangle ABC below, D is a point on 45 and E is a point on A€, such th;

If AD = 12, DB = 8, and £C' = 10, what is the length of AC?

52 Side bethon 25 R
Ha
d; i %x 200 Z L .
)
== I

11.In the_diagram below of ARST, L is a point on RS, and Mis a
point on KT, such that ZM || 5T .

IfRL=2,L5= 6, LM =4, and 5T = x+ 2, what is the length of 572

110 2)12 3)14 4)16  hases mlved Qﬁﬁa«g}
4 = = -q

by PLNS
Ay=ad
]
: o X=] q SlL (o S
12. In the d%gram below of ACER, LA || CR, K«’\/@\J

If CL =35 LE=75,and £4 = 9.5, what is the length of A_R, to the nearest tenth?

& s ol _bton

-FORE
q




Overlapping Similar Triangles
1) Separate the triangles and draw them with the same orientation
2) Match up the corresponding letters (use reflexive property)
3) Create a proportion and solve

1. Intriangle SEB, Aison SB,and Eison EB sothat ZE= ZBAR.
IfSTB:é,E;Land @:3,ﬁnd E k)

2. Intriangle TOR, ¥ is on TR, and D is on TO so that ZTZD = /ROT.
If 7Y =2,YR =6,and TD =4, find TO.

T 3 T T @
. g bl
K DO R O 2. T D 5(-‘-“({

3. In AABC shown below, ZACE is aright angle, Eis a point on AC, and ED is drawn
perpendicular to hypotenuse 4B, If 48 =93, BC'= 6, and DE = 4, what is the length of 427 .

e
|~ =30
Al RN E ~U ‘

x=b

36



4. In triangle CHR, O is on HR, and D is on CR so that £LH = RDO.
IfRD =4, RO =6, and O = 4, what is the length of CI?

E&g

5. In the diagram below of AABC, X and ¥ are pomts on ABand 4C, respectively, such
that méAYX= m£B If AX = 2, AY =5, and YC= 4 find BX

6. In ASCL shown below, points T and O are on SU and €U, respectively. Segment OT
is drawn so that £C'= ZOTU.

If 7U= 4, OU= 5, and OC = 7, what is the length of 5§77




When an altitude is drawn to a right triangle

HLLS and SAAS LEG LEG
H L S A ALTITUDE
L S5 4§ . SEG SEG

If L is involved, use HLLS

If A is involved, use SAAS

Know how to reduce radicals:
1) Separate into perfect square and non perfect square
2) Take the square root of the perfect square

HYPOTENUSE

1. In the diagram below of right triangle ACB, altitude CD is drawn to hypotenuse AB.

C
L
12
If AB = 36 and AC'= 12, what is the length of AD? \\
A =B
1) 32 W L ~ 3) 3
Dly=1y X=Y
B0 e . -
2. In the diagram below of right triangle ABC, altitude CD is drawn to hypotenuse A5,
C
If AD =3 and DE = 12, what is the length of altitude co?
s S ]
2) 645 A=
3) 3 A 3D 12 B
4) 3.5
C
3. If AD=3 and DB=27, find CD
A= s e R ETE

4. 1If AD=2 and AB= 18, find %to the nearest tenth

L 18
Lo = N
e




00

5. Inright triangle RST below, altitude SV is drawn to hypotenuse RT. If R¥=4.1 and
T¥ = 10.2, what is the length of S7, to the nearest tenth?

s o 43
LS T G
X | Bwn
AT
R TV ]O‘,a T X: IQ‘\

14.. S _
6. In right triangle PRT, m£P = 90°, altitude PQ is drawn to hypotenuse R7, R = 17, and
PR =15, Determine and state, to the nearest tenth, the length of RQ.

Bo% k=025
11> 1 .
fﬁ X= 13-

7. Reduce the following radicals:

J5

V50
TR IFLAR! =OE)
255 SJ> Q3

V162

8. Triangle 4BC shown below is a right triaﬁgle with altitude 4D drawn to the
hypotenuse BC.

A
If BD=2 and DC= 10, what is the length of AB? L-
1) 242 | X
2) 2.5 \a Z
[%é 24/6 =
4) 2./30 - ) ]

R °
af@ 39



9. In the diagram below of right triangle ABC, altitude BD is drawn to hypotenuse EE’, AT = 16,

and 0 =T
s 16 N
/_'i._ 'A'» C"' 7 D q -

What is the length of 5D?

@ 3.7

1 I %%“

3) 1 ,JE

4) 12

X .
YJ L
2J7
_1_(_)_. In the diagram below of AABC, ZABC is aright angle, AC'= 12, 4D = &, and altitude
BD is drawn.
{'L L & \"‘\
— -—l::z\) ‘ \\“‘\

What is the length of BC'? ,.,\q K ) D 12&‘

D 4.2 3 = L G
@ po BT el 5
3) 4,5 =

b 4 43 B

11. In ARST shown below, altitude SU is drawn to RT at U.
If 35U =k, UT= 12, and RT = 42, which value of # will make ARST aright triangle with
ZRST as aright angle?

D 63 30 _h _3‘%
EDs1 T
3) 614

4) 635 %%() 2 U 13 T
3o |
wj-o LII}

12. In the diagram of right triangle 4ABC, CD intersects hypotenuse ABat D.
If AD =4 and DE = 6, which length of AC makes CD L AB?

1) 2.f6

P =3 ( @
4 4.2 1O
R A

\D 40




13. In right triangle RST, altitude 7 TV is drawn to hypotenuse RS. If R¥V'=12 and RT = 18,

what is the length of 577 L WD
1) 6.5 < Y %’-’3 —Tﬁ mx::. 189
\ : —
215 > 2
3) 68 T RN PG =24 3
4) 27 l /\/\fj 13ce My =32 X=1S
\ 44
X -8 =
14. Line segment CD is the altitude drawn to hypotenuse EF in rlght triangle ECF. If

EC=10and EF = 24 then, to the nearest tenth, ED is

%D‘S*i "’S AUy=(09

3) 155 'gq la 9% S

4) 21.8 =X X= q)
% F’- #

15. Altitude WR is drawnto right triangle NWQ. If QW =8 and NQ 16, find WR to

the nearest tenth. b_f\'V\ oWl 4L L w

RS By e T P e
S_A e =
S .\_ta,jf & 3

SS R RSS!

16. In the diagram below, A RST is a 3—4 — 5 right triangle. The altitude, 4, to the hypotenuse
has been drawn. Determine the length of 4. QJ

both Mol s j,__,_&:
TR ”0”-"_? ATS

17. In the diagram below of right triangle EFG, altitude F& intersects hypotenuse EG at
H.If #/4 = 9 and £7 = 15, what is EG?

Nst Lroxh oM o oo et
Q= H_L

et q"‘-l 5> =
\

- \ 3 '
Sy 1x =295
gaq‘g. 1 ’T‘; Y



Corresponding Parts of Congruent Triangles are Congruent
Redraw the shapes so it is more clear to see what parts correspond to each other

1. After a counterclockwise rotation about point X, scalene triangle 4BC maps onto
ﬂRS‘E’ as shown in the diagram below.

ich statement must rue?
A= R
) LA=ZS

3) CB=IR
4) CcA=Ts

2. In the diagram below, a sequence of rigid motions maps ABCD onto JKLM.
T

Which of the following statements must be true?
1y ZL=/B 3) JK = AC L i
A= L] 4) JM = AB /J;f/yf%:

g ¥. i A
MO, P

3. In the diagram below of 4 45 and &X}’Z a sequence of rigid motions maps 24 onto
ZX, Z¢ onto £Z, and AC onto XZ. Determine and state whether B = VZ. Explain why.

Determine and state whether Z4 = ZY . Explam why.
' s /Q A
fr C %

B = I’vu;;use (o/ﬁbp&:ﬂvy Pcawﬂ ot
[(,mvj,wﬁ +namles gle . g oa
LARLY batanse Hhay clpatk (otlesrd

Z
y

/

4. The image of AABC after a rotation of 90° clockwise
about the origin is ADEF, as shown below.

Which statement is true?
1) BC=DE
2) 4B=DF

3) ZC=/E
4)) A= D A

42



5. Triangle MNP is the image of triangle JKL after a 120° counterclockwise rotation
about point 0. If the measure of angle LTs 47° and the measure of angle Nis 57°,

determine the measure of angle M. Explain how you arrived at your answer.
P

(oliesprdy avgles o F
Cd/\ljww#- W iungls ay/a
/ m | Coygwent
O
I ;
“lod
6. In the diagram below, a sequence of rigid motions maps A "
ABCD onto JKLM.
IfmesA = 82°, msB = 104°, and m<L = 121°, the measure B £
of Zif is ; . L a g
53° o4\ losd

%) 82° » aa A Th anyles of q
3) 104° O
4 w3 % +%2 300 | Gadnl c{lc/ﬁ] cede

207 220" 1o
53

7. In the diagram below, AABC with sides 13, 15, and 16, is mapped onto /A DEF after a

clockwise rotation of 90° about point P.

DE = 2x-1, what is the value of x?. (p
RN
" 2x=l]

o 2

X=5.5"

8. In the diagram below, A C'4R is mapped onto /A BUS after a sequence of rigid motions.

If AR =3x+¢, RC'= 5x— 10, CA = 2x + 6, and 5B = 4x— 4, what is the length of 55?

j 20 U B
) 28

o

43




To determine if a proportion is correct

Look at the letters vertically and horizontally

One direction, the letters should correspond

Second direction, the letters should be in the same triangle
*It does not matter which direction does which

1. As shown in the diagram below, 4B and CD intersect at E, and 4C' || BD.
Given AAEC ~ ABED, which equation is true?

1) cET EB
() ez 4 2 5(
A D

AE T ED
4) ED _AC
EC  BD

Ty
B _9X yLX_20 X T
T V 2V ZT
IPp— Q—X W
uv XQ T
/stﬂwul

3. Given that ADEF AHIJ , which is the correct statement about their corresponding

B

;) DE_EF

W

DE_EF = J
Y7em D b

4. In the diagram below, AABC ~ ARST.

B
T
Which statement is nof true?
1) LAd=LR v~
2) 48 _BC
A B R S

RS

@ 5 ST pad
RS
4 /B=/S

44



5. Scalene triangle ABC is similar to triangle DEF. Which statement is false?

1) 4B DE
BC EF
2) AC BC

DF EF
3) LACB = LDFE
@ LABC = ZEDF
6. Given right triangle ABC with a right angle at C, m£E = 61°. Given right triangle RST
with a right angle at T, mZR& = 29°, '

ion in relation to A ABC and .&RST 1s not correct?
@ — D B A€

RS AT 5F T RE
2) BC _AB 4) AB _ES
ST RS - AC  RT A

1“/‘290
F

L

A C & S

=

7. In the diagram below, A DEF is the image of AABC after a clockwise rotation of 180°
and a dilation where 4B =3, BC'= 5.5, 4C'=4.5, DE = 6, FD =9, and £F = 11.
F Vi 7 11

Which relationship must always be true?
1) mfd 1wy
mZD " 2 X ﬂmﬁg ar qloms n

2) m_é_ig%ixl.l {440

8. In the diagram below of isosceles triangle 4 HE with the vertex angle at 4, CBLAE and
FDLAE. i

Which statement ig always true?
1) AH _BH 3) 4B _CB
- EF ED T FE
O /= ) AD_EE
AB ~ DE

45



Candy Corn Problems: Is the Proportion True?
Have a picture of the original problem and the triangles separated.
top _ bottom _ side

If bases are not involved, see if it satisfies
top  bottom  side

If bases are involved, separate the triangles and follow the same procedure from previous lesson.

1. In the diagram below of A4cCT, S is drawn parallel to A7 such that £ is on CA and §

is on CT. c
Which statement is always truer? :L!é’ Ve
1) CE CS% CE_CS W8 =3hon ¢
CA T ST Sicle = bonom EA ST
2) CE_EA 4) CE_EA gp P\
>

2. In A4BC below DE is drawn such that D and E are on 4B and 4C, A
respectively. baSe S i tl
If DE || BC, which equation will always be true? D
1 AD DB 3) 42 AD DE

) - BC BC DB

AD DE

@ B 4) BC’ AB B
,L\_c.

3. In the diagram of AABC shown below, DE || BC, Which of the following statements is

)ECTac bhwn TSk 5

4. In the diagram below of rlght triangle AED, BC ]l DE.

Which statement is always tru
1) AC DE j

A éﬁ iﬁdbe%mﬁi

)
Kt) DE _DE bay . borion

BC b .”;\bm 4’0(



HLLS SAAS Problems: Is the Proportion True?

See if each proportion satisfies 2 = & or & = o
L S 4 5

1. In right triangle RST below, altitude 57 is drawn to hypotenuse Z7. Which of the

following proportions is true? S
pR_IT S .51 nEL_BS B L s )
VS VS A RS vT Li7Sq
DR B A oF_ST u 1,7 RES)
SV VT A= ST VT

2. In right triangle RST below, altitude §7/is drawn to hypotenuse RT. Which of the
following proportions is not true?

3. In right triangle JKL below, altitude KA/ is drawn to hypotenuse _J7.. Which of the
following proportions is not true?

47



To show triangles are similar:

The ANGLES of similar triangles are congruent

The SIDES of similar triangles are in proportion

1) AA (2 pairs of corresponding angles are congruent)

2) SAS (2 pairs of corresponding sides are in proportion and the corresponding angles between
them are congruent)

3) SSS (3 pairs of corresponding sides are in proportion)

*Congruent triangles must be similar. Similar triangles are not necessarily congruent.

1. Determine whether the following triangles are similar. Explain your answer.
g 2 d_2 15,555
5 §=
E
y X 4/ \8 -
/\ /\ A = 'L = ’L
A 3 C D 6 F 3 3 (9"

2. Triangles RST and XYZ are drawn below. If R§'= 6, 5T = 14, X¥ =9, ¥Z = 11, and
£L5= /Y, is ARST similar to AXYZ? Justify your answer.

q l (P 7 y, SAS
lﬁ % 3°
57

3. In the diagram below, AR = 18, RF =15, = 12, OG: 10, and ZRAF = Z0DG .
Must AARF ~ ADOG ? Explain your answer.

g _F MO, z-b Nt S hoccox w“le
) | Jﬁ qnje is 2ot e Gngle 11 bekosan

\g

A

the Jwo sides.

4. In the diagram below, LGRS = LART, GR =36, SR=45, AR =15, and RT =
Which triangle similarity statement is correct?

1) AGRS~ AART by AA. 3) AGRS~ AART by SSS.
2) AGRS~ AART by SAS. @AGRS is not similar to A A4RT.
G
36 36 45

15 A Zaar: ?
VAR ATy N XYY
213

- 48




5. Using the information given below, which set of triangles can not be proven similar?

q 16 H K )( C?/’B{,( is ﬂd‘:/]
752 G e oy
32 A asd Lhe sy
Jane at-in Ppotion
y |
Y

b.
1)890-r _ @F l@?

T Cdfgjl’ﬂm-\— _CJ'dt)
Lﬁ — are in prpettion
N X ‘

E
2) C A’ 4) l/ -(> R S
6. In A4DC below, ZB is drawn such that 4B = 4.1, A% = 5.6, BC'=§, 2é and £D = 3.42.. Is
AABE similar to AADC? Explam why. O
— : 13 33

oaeve
Fo.
313 >l QQ Qg

Ll"cS/ SA\S

7. In the diagram below, A4BC ~ ADEF.
If AB =6 and AC= 8, which statement will justify similarity by SAS?

DE=9,DF=12,and ZA = /D E
) DE=8,DF=10,and LA = /D B /ﬁ/\
3) DE =136, Dieg4, and £0 a2 P 6
43 DE=15,DF=2IJ, //\ )
A1 8 C D IZ F
1 wbekaoeen [)__(2_-_-_,3 Q)_(_o__,_&'
—l—»}\f l Sfdg a [~ 8 10
2 =2 3
32 {r%



8. In the diagram below, AC' = 7.2 and CF = 2.4.
Which statement is nwment to prove AABC ~ AEDC?

) 28|20 AN 3) ¢D=36and BC= 10.3 S)AS/
2) DE=27and AB=28.1 L 4) DE=13.0, AB=9.0, CD= 2.9, and
A -H\f:)a lih:l—do_lg’@ BC=87 SSS.—
7.2 5 Yoo Shold Chod? fhot allof
3 +he SKis are 1y popockion
24
B E

9. Skye says that the two triangles below are congruent. Margaret says that the two
triangles are similar. Are Skye and Margaret both correct? Explain why.

Yes, n% are Goguet-
sem - Similir 6 b&h SAS O/to/
ed AN SSS. C()gj/um* Sicle
= e - anR ip Phpetn.
6:2 H)l._, (3= " 3om
Q,{H‘M:C}

10. In A4BC, AB=5, AC= 12, and m£4 = 90°. In ADEF, msD = 90°, DF = 12, and
EF=13. Brett claims A4BC = ADEF and A4ABC ~ ADEF. Is Brett correct? Explain

why. _ 09451: Cl LKQS -Hv ale (s dﬂ/’{—
= SHy=C? 044 Smﬁ ar bﬂ/&h
3 3 osHYY=C*  SAS aud SXS_
\NIZE%

11. If A4BC is mapped onto A DEF after a line reflection and ADEF is mapped onto
AXYZ after a translation, the relationship between AABC and AXYZ is that they are
always

congruent and similar
2) congruent but not similar
3) similar but not congruent
4) neither similar nor congruent
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Trigonometric Ratios (SOHCAHTOA)
1) Label each side with H, A, and O
(0]

2) Use SOHCAHTOA (sin@ -—-2, cos@ =£, tand =—)
H H A

1. Find the following trig ratios for the given triangle.

sin 4 _l:_g

H T .
cosd A _ 1S

H g
.y = 2 17 cm
- % lf 8 cm
sin B -—ﬁ' :ll%} |

_ x5 L] | R

COSB% 24 C 15 cm A
tan B % = %

2. Find the following trig ratios for the given triangle.

sinJ Q _
H— 25

cos.J ﬁr =4t L

tan J ‘%:7}4 25 -7
sinL:%: %-i, } J o T_K

cosL = % - g’"’

tanL = 7% :Q%_l_

51



3. In AAEC below, the measure of £4 =90°, AB=6, AC=8, and BC = 10.

G

Which ratio represents the cosine of £5? #
1) 10 -

8 ﬁ - _(zz 8 g
2) 8 4710 O

6

S

10 A 6 B

)3 A

4, In triangle MCT, the measure of LT = 90°, AC = 85 cm, CT = &4 cm, and TAf = 13cm. Which
ratio represents the sine of £C'? ;

) 13 ) : 3y 13
< % o= ' &
2) 34 65 4) 84

35 13

17
D ey § gon ||
" ; 8cm
@)cosﬂ—%:%\/ O
%) tan;}_—_—g- :"CjS‘_>< C 15¢m ~ A

6. In right triangle JKL in the diagram below, KL =7, JK=24_ JL =25 and £K= 90",

L
Which statement is not true? o5
1 24 . 7
)\ taﬂ}; = 7 % /
@cosﬁ = 24 J / 24 K

25

3) tani=%'p/
9 sl

Finding Sides-and-Angles-with Trig

52



ST & TS

Finding Sides and Angles with Trig

1) Label each side with H, A, and O

2) Determine whether to use sine, cosine, or tangent (Which two are involved?)
3) Substitute into appropriate formula

*If finding a side, cross multiply and solve

*If finding an angle, use sin”', cos™', or tan™'

)
g 2.
'©
S iw@‘—”f_f
S St 3? E {575-{
=53]

fal

== %)




SH (A& TS

5. As shown in the diagram below, a ladder 12 feet long leans against a wall and makes
an angle of 72° with the ground.

Find, to the nearest tenth of a foot, the distance from the wall to the base of the ladder.

(os6<=3

2 e

X=[eos72
xX= ()7, 7 72°

X<
6. The diagram below shows the path a bird flies from the top of a 9.5-foot-tall sunflower
to a point on the ground 5 feet from the base of the sunflower.

To the nearest tenth of a degree, what is the measure of angle x? H
432278 e}
2) 318 +a® A X>0E

3) 582 St
4) 622 _L%J/-Lm_—_ ?5: Y,
' " @/
X: l-q””‘év 5
7. From the top of an apartment building,'tge angle of depression to a car parked on the

street below is 38 degrees, as shown in the diagram below. The car is parked 80 feet
from the base of the building. Find the height of the building, to the nearest tenth of a

foot. S
- 1 A x=%0tm3s

tan 32:% X= (79 S

8. As shown in the diagram below, a building casts a 72-foot shadow on the ground when
the angle of elevation of the Sun is 40°.
How tall is the building, to the nearest foot?

é)pgg #AQ :%

3) 86

4) 94 %% 9

= )\a0
\(X:: o 54




9. A carpenter leans an extension ladder against a house to reach the bottom of a window
30 feet above the ground. As shown in the diagram below, the ladder makes a 70° angle
with the ground. To the nearest foot, determine and state the length of the ladder.

. yex WSAH=30
§V)Q iy Sy 70 Sin70

N e g
>( \ .@‘f\zon % Al 2;

70°] ]

—

10. In the diagram of right triangle ABC shown below, 45 = 14 and 4C = 9.
What is the measure of £4, to the nearest degree?

K= s éﬂ)

@
e

11. A 28-foot ladder is leaning against a house. The bottom of the ladder is 6 feet from
the base of the house. Find the measure of the angle formed by the ladder and the
ground, o the nearest degree.

b
12. Bob places an 18-foot ladder 6 feet from th\glia?e of his house and leans it up against
the side of his house. Find, to the nearest degree, the measure of the angle the bottom of
the ladder makes with the ground. 74-
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{ o Name mﬂ% . " Date
o Mr. Schlansky S ; P Geometry
Compound Right Triangles (Subtraction)
1. In the diagram below, mZCAD =35, m.éABD’: 42, and mAD = 60. Find to the nearest
tenth, mBC. '
7

2. As shown in the diagram below, a ship is heading directly toward a lighthouse whose beacon
is 125 feet above sea level. At the first sighting, point 4, the angle of elevation from the ship to
the light was 7°. A short time later, at point D, the angle of elevation was 16°.

To the nearest foot, determine and state how far the ship traveled from point 4 to point 2.

lol%, .
— 435,




3. As modeled below, a projector mounted on a ceiling is 3:74 m from a wall, where a .

whiteboard is displayed. The vertical distance from the ceiling to the top of the whiteboard is ( 1

0.41 m, and the height of the whiteboard is 1.17 m. Determine and state the projection angle, &, -
"to the nearest tenth of a degree.

A A
AM 3.

4. As modeled below, a movie is projected onto a large outdoor sereen. The bottom of the 60-
foot-tall screen is 12 feet off the ground. The projector sits on the ground at a horizontal distance
of 75 feet from the screen.

Determine and state, to the nearest tenth of a degree, the measure of 8, the projection angle.

PN

4363,
80 o qoq. .

o




5. Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in
the diagram below, a person views the launch of a rocket from observation area 4, 3280
feet away from launch pad B. After launch, the rocket was sighted at C with an angle of
elevation of 15°. The rocket was later sighted at D with an angle of elevation of 31°.
Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

' =

T
Jan3 (23
%0

j:ggﬁﬂk«?l
A= 1970

K K
4 14 \
1) no

10

O 20 X
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7. Nick wanted to determine the length of one blade of the windmill pictured below. He
stood at a point on the ground 440 feet from the windmill's base. Using surveyor's tools,
Nick measured the angle between the ground and the highest point reached by the top
blade and found it was 38.8°. He also measured the angle between the ground and the
lowest point of the top blade, and found it was 30°. Determine and state a blade's length,
x, to the nearest foot.

b———4ft——

[

e

o w2 = 2

3:‘%{0{@13‘5‘_8’ 8 = ql{o ‘lfm %)
[ 5.:'354 -
=363,
254
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t. The map of g campground is shown below. Campsu“e C, first aid station F, and supply station
& lie along & steaight path. The path from the suppiy station to the tewer, T, is perpendicular to
{he path from the e supply station to. the campsxte The; length of path J 75" is 400 feet. The angle

formed by peth 77 and path 7§ is 72°. The angle fornied by path 7Cand path CF is 55°.
Determine 'md state, o the nearest foof, the dlstance :ﬁ‘orn the campsite o the tower.-

T | 5’—’1— bS 0‘ . {0 W }.X)&h '*‘ﬂQM"J

© Campyround Map | -
ST Tower

) 4
s AL T
SO
St
11
o ;
X
'._!' [}
i P
s ) ] ~
t
p !t
. r U ] : }
rf i 1 I 1
. G o ¢ Loy 3 T
oy : i K
) F r 1 5
/ ¢ b1 DS
; ] t PR
1 1 -
’ + 1
¢ 1 1 -
f’ ! ' -
i | -
t } : 4

Carnpshe ’ Ftrat Sup Iy
P _aid staﬁ%n

gu Rind ﬂxe messure of LTCA in the d1agram of nght mangle TAO below to the nearest tenth of

T e a s ol g

' Jewa ._..,:,a Sasn




3. Find the measure of OW in the diagram of right triangle MEW below to the nearest
umit. ME. is in babh Mangly L

M

GHE=¢>-
’%7 Pry=s?

51 ; b N ShIS
~31 -~l37£

. ( 3‘55

4, As modeled in the diagram below a building has a height of 50 meters. The angle of
depression from the top of the building to the top of the tree, 7, is 13.3°. The angle of
depression from the top of the building to the bottom of the tree, B, is 22.2°. Determine
and state, to the nearest meter, the height of the tree.

12

50 m

i |
7 :
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Compound Right Triangle Problems: Other
Problem Solve using SOHCAHTOA and/or Pythagorean Theorem

1. As modeled in the diagram below, an access ramp starts on flat ground and ends at the
beginning of the top step. Each step is 6 inches tall and 8 inches deep. If the angle of
elevation of the ramp is 4.76°, determine and state the length of the ramp, to the nearest
tenth of a foot. Determine and state, to the nearest tenth of a foot, the horizontal distance,
d, from the bottom of the stairs to the bottom of the ramp.

\$ .
% 6in| ©"My
Ramp i “ g‘_‘ |
6in| 8 L‘)/é I(ﬂ’j-"l\'
.| 8in
q.—]ﬁ" 6in i (a
d : e {\’L}é’ﬁ\—-’

}
sné=4
quw 7— Y (05(9'_.—4 ‘8_'_-- [3,?{ _l_it’sﬂ

9q....
(054 ’l{ﬂm 12 A
5.,,4 hig ‘

W (ol

(6w, 1 134
L o “l%l(m‘i% S
@ Uﬁﬁfm I= 9. ° /

2. A homeowner is building thr three e steps leading to a deck, as modeled by the diagram
below. All three step rises, 74, G, and DE, are congruent, and all three step runs, #G,
FE,and DT, are congruent. Each step rise is perpendicular to the step run it joins. The
measure of ZCAF = 36° and £CBA = 90°,

If each step run is parallel to A% and has a length of 10 1nches determine and state the
length of each step rise, to the nearest tenth of an inch. Determine and state the length of

o the nearest inch. nb{wju) ;
AC, to th t__ k q\mm\{lmﬁ % 7'3(3) :g\'q
2 37 dwsh=X

—r_0 SMQ':'”O“

3, 2 = A/ BV! 21.9
13 g 5; (%h%%g %24
(V% ) Y Sinph=219
A ) O Yo ol 4 i3y SMZL

L’MJ Mave UWP
Pyaortan oo @

e - "

i i
O
<




do
g[g}
o

%0
S0,

3. Barry wants to find the height of a tree that is modeled in the diagram below, where
£ is aright angle. The angle of elevation from point 4 on the ground to the top of the
tree, H, is 40°. The angle of elevation from point B on the ground to the top of the tree,
H, is 80°. The distance between points A4 and B is 85 feet. Barry claims that AABH is
isosceles. Explain why Barry is correct. Determine and state, to the nearest foot, the

height of the tree. ‘
NABH w5 oseles Pocgese /Hh4S
: N = andes.
40 _
Sind= %
K=

A ) 4

attached to the ledge of the treehouse and anchored at a point on the ground, as modeled
below. David is standing 1.3 meters from the stilt supporting the treehouse. This is the
point on the ground where he has decided to anchor the ladder. The angle of elevation
from his eye level to the bottom of the treehouse is 56 degrees. David's eye level is 1.5
meters above the ground. Determine and state the minimum length of a ladder, to the
nearest tenth of a meter, that David will need to buy for his treehouse.

e :"‘%

\ )
X=1.344 5C
v=L4..

g*h>=c>
34 «  133a.7=x

2
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Acute Angles in a Right Triangle

sin 4 =cos B : In a right triangle, the sine of one acute ‘angle is equal to the cosine of
the other acute angle

A+ B=90: The two acute angles in a right triangle are complementary

1. In scalene triangle ABC shown in the diagram below, m«C = 90°,

Which equation is always true?
1) sind=sinB

2) cosA=cosB

3) cosA=sinC

@ sind = cos B
C \ B

2. Right triangle TMR is a scalene triangle with the right angle at M. Which equation is
true?

1) ~SiEMf=TosF— sinT = cos R

2) w einT = coedd

m
3. Right triangle ACT has m«£4 = 90°. Which expression is always equivalent to cos 7°?

1} cose ' 3) tanT
Dsinc 4) sinT
ij-::’-fQ\B
4. In right triangle ABC, 1./ = 90°. Tf cos B = =, which functic
£O=9 13
1), tand AVsin4
2} tanB 4) sinB

equivalent to sin5?

Qoosa  BA 3) tand

2) cosB 4) tanB

6. In right triangle 4BC with the right angle at C, sind = 2x +0.1 and cos B=4x - 0.7.
Determing and state the value of x. Explain your answer.

S{WA:COBB Q_fé :;2:10
L0 = “‘}C“O g o I

C @ o O,lr—ax—O,’) w

oq  +0.]




2l =
7. If sin{3x + 2)f = cos(4x — 1{)°, what is the value of x to
the nearest renth?

(1) 7.6 (2) 12.0 BD14.0 (4)26.9
Me=ao0 3 % +k-10=4o /]7X Qg
IN=F=40

5 +%

AN X=f
8. If?iln x+7)—§: gg@j , what is the value of x? ({
N AB=95%

15 =
<%)le Qxf?c-‘l)c-?:cVX 1S~
4) 30 -%X:;CI,Q

&
5i A = (
9. In a right triangle, sin(40 - x)° = cop(3x)?. What is the value of x?
1 10 - 3) 20
2) 15 o =0 @ 25

o-% ¥3x =90 40, <o
Ax D =qO 2 o

~40 0T may SifA R @
10. In a right triangle, the acute angles have the relationship sin(2x + 4) = cog(46),/ What is

the value of x? Ar@=90

20 X+ Hip=90 AX=0
2) 21 -
3) 24 g&(f‘% =QQ
4 25 —50 —X
F=
=)
11. Which expression is always equlvalent to Aiu:'.x wblrgn 0° < x £ 9097 4.@
1) cos(90°~x) ={0 SAHd0—x) =
2) cos(45°—x) Si’lx = @) (90—) ) QO
3) cos(2x)
4) cosx 4 A8
12. Which of the following is equivalent to sin40?  Sip= B _4”3*3?33
1) sin50 @ cos 50 3) cos40 G"‘5504) tan50 B=s53
Hhese s audd b Qo> -
2
13. Which of the following is equivalent to 9577 -“?*(7}
1) sin57 E)sinB3 3) cos®3  BQ  4) cosl23
0
14. Which expression is equal to sin 3097
1) tan3ge (500 PEY cos60°
2) sin60° 4) cos30°

68 (s~



Trigonometry with Similar Triangles
Draw your own triangles separately!
Match up the corresponding angles and apply trigonometry rules from there.

1. In the diagram below, ADOG ~ ACAT, where £G and £T are right angles.

YA SN

osO)= €S A
Which expression is always equivalent tq sin D?,
cosd ) tanA
2) sind SM 15\‘7@56 4) cosC

2. If scalene triangle XYZ is similar to triangle QRS and m<X = 90°, which equation is

Snh=cos3 0
6) sinR=cosZ
S =
% Z )

3. In the diagram below, right triangle POR is transformed by a sequence of rigid motions
that maps it onto right triangle NML. What ratio is equal to cos L? Sin A=0Cod 3

Q .. P M 'P sl =
L

R N .

1) sinR

2) cos R

Sia
I‘L N
SnP

6% 4o



Which of the following statements is true?
1) sin A = cos€
gn@"’@?ﬁ A QYsin B =cos R 29°
3) sinS=cos B
C‘»K 4) sin C = cos

S T

4. Given right triangle ABC with a right angle at C, m<£8 = 61°. Given right triangle RST

with a right angle at 7, mZR = 299,
R

5. In the diagram below of AAA4R and ANTY, angles H and N are right angles, and
AHAR~ ANTY If AR =13 and #R = 12, what is the measure of angle Y, to the nearest

degree? A o L2
- 23° (3 Ct“’)é:os “ﬁ QN
2) 25° 57,

3 650 H (O>x= ,3

4) 67° O x=;13>

\"Q-A.‘ R

6. Kayla was cutting right triangles from wood to use for an art project. Two of the right
triangles she cut are shown below.

If AABC ~ ADEFR, with right angles B and E, BC'= 15 cm, and 4C'= 17 cm, what is the
measure of £7, to the nearest degree?

d128°

v @Qhﬁ < M
3) 62° g

4; 88° ( %)X

150:11
—~H1
X=©s éﬂ A zfa,_c,
X =38 B |=’

1. Scalene triangle XYZ is similar to triangle QRS and m/X = 90°. If X¥ =10 and
ZY =15, find the measure of ZS to the nearest tenth of a degree.

{ H & Sne =g
i o Sn"'
lo N _S ..)M X = -{D{
X A2 Q

—— 6 b7



Cross Sections (2 dimensional slice of a 3 dimensional object):
The base of the shape is always one of its cross sections
Rectangular Prism: Rectangle, triangle

Cylinder: Circle, ellipse, rectangle

Cone: Circle, ellipse, triangle, “curved” rectangle

Pyramid: Rectangle, triangle

Sphere: Circle

1. Which type of shape can represent a two-dimensional cross-section
of a sphere?
circular (2) triangular  (3) square (4) rectangular
2.~ Which is nor a possible rwo-dimensional cross section of a
three-dimensional cvlinder?
(13 circle {2)reciangle  (3) ellipes @ triangle
3.

William is drawing pictures of eross sections of the right clrenlar come
below,

Which drawing can not be a cross section of a cone?

6. A plane intersects a cylinder perpendicular to its bases. ©
V,Q(:E'(q I

This cross section can be described as a

@ rectangle 3) ftriangle

parabola 4) circle

- bl N

66 6%



7. A right hexagonal prism is shown below. A two-dimensional cross section that is
perpendicular to the base is taken from the prism.
Verkial
Which figure describes the two-dimensional cross section?
1) triangle
(2} rectangle
3) pentagon
4) hexagon : 47"

| S Y

\S=T

8. Inthe diagram below, a plane intersects a square pyramid parallel to its base.
i

hon20a ks {

Which two-dimensional shape describes this cross section?
1) circle 3) triangle
@ square 4) pentagon

7. Which figure can have the same cross section as a sphere?

D 3)

Y

rhw

8. A plane intersects a hexagonal_glls_m_ The plane is peg:gen icular to the base of the
prism. Which two-dimensional figure is the cross section of the plane intersecting the
prism?

1) triangle 3) hexagon

2) trapezoid & Pectangle

9. The cross section of a regular pyramid contains the altitude of the pyramid. The shape
of this cross section is a &
1) circle foh (
2) square
triangle
4) rectangle

Gi? o



Volume

Volume = (Area of the base)(height), if it comes to a point, multiply by %

Area of the base is USUALLY A =/w (rectangle/square) or A = zr? (circle)

Most volume formuias are on the reference sheet. Be careful. B = area of the base
General Prism: V' = (area base)(height)

Rectangular prism: V =lwh

1
~ Triangular prism: ¥ = EZWh

Cylinder: V = 72k
Pyramid: V' = %lwh

Cone: V = %m‘zh

Sphere: ¥ = gjrr3

1. What is the volume of a rectangular prism whose length is 4 cm, width is 6 cm, and height is 5

cm? V'wa]\

2. What is the volume of a cube if each side of the cube measures 8 in?
V > Qw})
V2%6\(&)
V= 412 e

Find the volume of the following triangular prisms

-
y= 5 Yol
V= QoW



4 cm.

o 8 cm.
3 cm.

v*ﬂm
o &3\( MQJ

7. A cylinder has a dlameter of 10 inches and a height of 2.3 inches. What is the volume of this
cylinder, to the nearest tenth of a cubic inch?

‘_;m-“)\
y=(s123)
v=1%0.b n>

8. What is the volume of a cylinder whose height is 12 inches and whose diameter is 20 inches in

terms of m?
Y= >h
v=(167(13)
r;—_;l V=loottw>

9. Fm e volume of a sphere that has a diameter of 12 inches in terms of 7.

V= %Tr( . V“Z)?ﬁ%{”\
=3l

10. Find the volume of the object below if the diameter is 18.2 meters. Round your

answer to the nearest cubic meter. .
| [ 4 3)
T ==
V ;)( 3™

\8.)
= 5(%[%!)3?
V= 157¢ m?
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11. A regular pyramid has a square base with an edge length of 14 ¢cm and an altitude of
24 cm. Find its volume.

V“iﬂw lf\ )
v= 5 (06 w '

V= IS(O%CMB g

12. Find the volume of a square pyramid with a base with edge length 4 inches and a

height of 18 inches. l
V= ':Tgpw"\

= 5 (u\(1¢)
¢ V=Gpin
|

13. As shown in the diagram below, a regular pyramid has a square base whose side
measures 6 inches. If the altitude of the pyramid measures 12 inches, find its volume.

:_ljpw}]
" v= 5(bll(1)
(b V= {LM m3

Bin

14. A child's tent can be modeled as a pyramid with a square base whose sides measure
60 inches and whose height measures 84 inches. What is the volume of the tent, to the

nearegt cubic inch? {
/= ?ng%

b =000 (84)
' V= (00400 W

=3

12



15. A candle in the shape of a right pyramid is modeled below. Each side of the square base
measures 12 centimeters. The slant height of the pyramid measures 16 centimeters. Determine
and state the volume of the candle, to the nearest cubic centimeter.

A= \
L[\ e />3l
%m"‘-%@ V=30mw. )

— ~306 -
7 5%@ V=12 0m3
N=H. -

16. In the diagram below, a right circular cone has a diameter of 8 inches and a height of 12
inches.

8 inches

What is the volume of the cone to the rearest cubic inch? ooy

201 3) 603
481  4) 804

it
=5 nldl0)
V=l ..

17. Find the volume of a cone with a height of 12 in and a diameter of 8 in in terms of x.
/= 5meh

V=5nATid)

V= 6‘”]”

18. Determine and state the volume of the cone, in terms of .
g = =
> W= 3° V=

¥ Q = lW

, fmf

R =<1}

12 inches

h
ol gf‘[ I j)

= JosiY

Wi -

2z 73



19. A cone has a base with a diameter of 4 and a slant height of 7.
Find its volume rounded to the rearest tenth,

P=C> Loh
Do.é«bu:‘_) % V: -,;«rr('l\ldn ")
[ %t:[{ s fle{q Ve D8l
S e
b‘: P

20. In the diagram below, a cone has a diameter of 16 inches and a slant height of 17
inches. What is the volume of the cone, in terms of %, in cubic inches?

16in = QQJ$Q: C-_r} U;-‘—(Bﬂﬂg})
P y=Lsferlls)
[A3b>=3%4 V= @ N’

g
5y
b=lS

21. In the diagram below, a right circular cone has a diameter of 8 and a slant height of 7.
Find the volume of the cone rounded to the nearest tenth.

G = V=30ch
7 =R v=S5e{dls-)
SELT V=403 3
S|, -

4
{ B=)53
b=% 5.

Y
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Mr. Schlansky Geometry

Density

1. Farmer John has a farm with a chicken pen in it. The chicken pen.is rectifngulér :
measuring 5 yards by 7 yards. If there are 48 chickens in the pen, what i is the-population

densuy to the nearest tenth of a chicken? 75‘

pl=L A= cen -

Q;{ q & Ch:d&nj, A=35"3
- ?:4 5

2. Jennifer is having her Sweet 16 party on a giant circular patio that has a radius of 7.2
meters. If there are 83 people at the party, to the nearest tenth, what is the population

densuy:?g - A“ q.r(a__
| A=Tr(10)”
- 2207 A<l m

Mg ’O%PI/ scl*

3. For a music festival, a stage was built in the shape of a right triangle whose sides
measure 6 yards, 8 yards, and 10 yards. At the end of the concert, all ‘'of the performers
came out an performed together. There were a total of 62 performers on the stage. To the
nearest tenth of a person, what was the population density on the stage?

:..g ‘ ‘ g 10 A:ib}é)g)
HQP: ML % A —~9ijd7'

Ml
= 2.6 polfed
4. Town A has an area of 12 square miles. Town B has an area of 10 square miles. If..

town A has a population of 8,198 people and town B has a population of 7,384 people,
which town has a greater population density? Justify your answer.

T P B
PA:ﬁ rd= 5

34 ]
)= %Cﬁﬁ\"f’l = 4’7),0 pjp

D63 (il =155 ol ™
2 l%& pww =554

Ofanlec Pllabin duilg
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5. A brick that weighs 1824 grarns has dimensions that measure 4 cm by 3 cm by 8
cm. To the nearest tenth what is the densﬂy of the brick? (

V=l
l%/ 3 V=4(3)(%)
,@ﬂa/ V=g

Gly cm?

6. A cylindrical candleholder has a diameter of 4.5 cm and a height of 20 cm. If the

candleholder has a mass of 2900 g, rounded to the nearest whole er, what is its
N _n_,numb

d :?9?— ' U”TWJ}"

MO@ )

d qf)/cm

7. What is the density of a solid sphere of clay that has a diameter of 3.2 inches and
Aas a mass of 552 grams? Round your answer to the neares etglﬂm

=1 B =
e U

u 8. A woor%n%b as an edge length of 6 centimeters and a mass of 137.8 grams.

r

=1
d=

simine the density of the cube, to the neqrest thousandth. State which type of wood

Juh

(l the cube is made of, using the density table below. ﬂdh

Type of Wood Density A :"‘ﬂ ) A
yp You (gfemd) g V:(ﬂ(wﬂ
Pine_ 0373 (J 1_’%/%}3 V=Qlpom®

Hemlock 0.431 2y Cm

Elm 0;_5.54= ‘

Birch 0.601 Cﬂ" é) & /Cmg

([Ash 0638 B I

e c

Maple 0.676

Oak 0711

wlZ



Compound and Displaced Volume

Compound Volume: If a shape is made up of multiple shapes on top of each other, find
the volume of each and add them together.

Displaced Volume (Hollow): If a shape is being taken out of a bigger shape, find the
volume of each and subtract them.

*If given thickness, draw a cross section and subtract double the thickness from each

dimension.

Find the volume of each of the following shapes and round to the nearest tenth if

necessary.
1 2
=
=g 13 fi
ATt IR
9 ft

12 ft

U A

4
7 " g

|

(?d‘q“%f Pf\y"! Ahﬂﬂ‘? Cyhndi l[{clfavgular m i ﬁjﬁ?mf‘]
\V=hwh V=13neh \/;IJ’L V=hbon

V= 1300V4s) V= 4nliop(ds) /=%%(q) V= 4\3(53\(3\(01\
V=[0%00 U= 06s.. . Ve Bl V=192
lo%o0+06%... = 1746% b S Hay = 0§

3. A solid metal prism has a rectangular base with sides of 4 inches and 6 inches, and a
height of 4 inches. A hole in the shape of a cylinder, with a radius of 1 inch, is drilled
through the entire length of the rectangular prism. What is the approximate volume of the

remaining solid, in cubic inches? o \\q’l B yOflSm IVVU('
\/=duwh V'ﬂﬂ)h\
W \/= ) V= Db
4in
v:. cf(ﬁ ‘V“: l% N
6in

4in Q@-\%-., :,_77.1,]3

%N



4. A piece of hardware is constructed by drilling a cylindrical hole through a right prism with a square base
that measures 20 mm on each side. The hole is 35 mm long, as shown in the diagram. Determine the volume
of the remaining material once the hole has been drilled. Round your answer to the nearest cubic millimeter.

(il pos Clmdic
g

V= 20(30\(33) J= (0a0S...

V= 14000 1400 — 10qAS" - = 200 it

5. A box tube is to be constructed out of 1 cm thick metal that has a width of 10 em., a height of 6 cm, and a
depth of 15 em. Which of the following represents the volume of the metal used?

1em

(1) 420 em® G 60w’ ( l

(2) 540 cm’ (4) 760 cm®

IG‘Q |n§|‘(/i?.
’V:r"\ 'Vr'::fu.n $) ,_32-2
v= lolans V=8 o
V=4 V= 40
6. The paper towel roll shown below has a diameter of 8 inches and the paper has a
thickness of 3 inches. If the height of the paper towel roll is 12 inches, what is the volume
of the paper towels? Round your answer to the nearest tenth of a cubic inch.

Vs S e
=apls)  y=a(R]
V=003 V=317 .

7. A hollow metal pipe is in the shape of a rectanguiar prism that has a height of 12 cm.
The length is 5 cm and the width is 2 em. If the thickness is 0.5 ¢cm all the way around,

what is the VO{Te of the metal? OV! ) ‘Q DD \ A_q

r 1 ~, :ﬂ;?;\(m \/:ﬁwtnt\;)
v

V=10 V=%

L) -U€ = 7l(m3
18



4. . Find the radivs of a sphere with a volume-

Volume with Algebra

Substitute into appropridte volume formuia

Solve the equation

*To get rid of a fraction, multiply by the denominator
*To get rid of cubed, take the cubed root (final step)

1. A brick in the shape of a rectangular prism has a base that measures 3 1nches by 5 mches If
the volume of the brick is 90 cubic inches, what is the height of the brick?”

/= Leh

2. Aright circular cylinder has a volure of 1,000 cubic inches and 3 height of 8 1nches What is
the radius of the cylmder to the nearest tenth of an inch? .

>
|/ =t h
o=
QT:“ J
3. The base ofap yramid is a rectangle with a width of 6 cm and a length of 8 cm. Fmd in
centimeters, the height of the pyramid if the volume is 288 cm®,

e ——

_ L ) |
B A | =

14
9%_7%

of 3765 duble unils, Fiad the snswer to
e nearert tenili of & urst R'

2/' é&} - ~~..g,_&_,,,é.,f-f.i

§ L e
',._y',i""“‘ . -y

e



4 eﬂmnm Sayer a5 naled

5. The volume of a cylinder is 12,566.4 cm®. The height of the cylinder is 8 cm. Find the radius
of the cylinder to the nearest tenth of a centimeter.

6. A rectangular shipping box must have a length of 11 inches and a width of 8 inches. F ind, to
the nearest tenth of an inch, the height of the box such that the volume is 800 cubic inches.

%0 = (A

7. If the volume of a sphere is 367, what is the radius of the sphere?
O% (2)6 (3)12 1424

V=gt log=4(> ,3=(
3(%@17‘(3)2 33—7 3%3/

8. Find the length of the radius of a cylinder to the nearest tenth if it has a volume of

60 cm? and a height of 10 cm. V" ﬂr:))q _@_ j%fa)
Vegr

9. The volume of a triangular prism is 70 in®. The base of the prism is a right triangle
with one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine
and state the length, in inches, of the other leg of the triangle.

=$ah
70 = 55034

=gX
=19 we
7=X



3 dimensional rotations ALMOST ALWAYS form a cylinder or cone
Reflect the shape in 2 dimensions and connect the images with curves

1. Which object is formed when right triangle RST shown below is rotated around leg RS
9 R

1) apyramid with a square base
2) anisosceles triangle

3) aright triangle

@. a cone

& e\
—

2. If the rectangle below is continuously rotated about side w, which solid figure is

formed? —

1) pyramid i DR e I

2) rectangular prism

cone
cylinder -

[f you rotated the shaded figure below about line m, which solid would

result from the revolution?
I - o

@cyiindcr (2) cone \ 3—be {(4) sphere

If you rotated the triangular region of the figure below about
hine m, what solid would result from the revolution?

m - HT\ =
(1) cylinder cone (3) cube (4) sphere

5. Circle O is centered at the origin. In the diagram below, a quarter of circle O is

graphed.

Which three-dimensional figure is generated when the quarter circle is continuously

rotated about the y-axis? y

1) cone

2) sphere

3) cylinder
hemisphere

=

%l




6. If an equilateral triangle is continuously rotated around one of its medians, which 3-

dimensional object is generated?
ﬁ cone
2) pyramid

3) prism
4) sphere

7. A student has a rectangular postcard that he folds in half lengthwise. Next, he rotates it
continuously about the folded edge. Which three-dimensional object below is generated
by this rotation?

1 @

2) 4

8. An isosceles right triangle whose legs measure 6 is continuously rotated about one of
its legs to form a three-dimensional object. The three-dimensional object is a
1) cylinder with a diameter of 6

2) cylinder with a diameter of 12 \
& cone with a diameter of 6 A

/]
cone with a diameter of 12 |; V

9. Which three-dimensional figure will result when a rectangle 6 inches long and 5 inches
wide is continuously rotated about the longer side?
1) arectangular prism with a length of 6 @ a cylinder with a radius of 5 inches and
inches, width of 6 inches, and height of a height of 6 inches
5 inches '
2) arectangular prism with a length of 6 4) a cylinder with a radius of 6 inches and
inches, width of 5 inches, and height of a height of 5 inches
5 inches

L P Io

formed by continuously rotating square MATH around side A7?
1) aright cone with a base diameter of 7 inches

2) aright cylinder with a diameter of 7 inches

3) aright cone with a base radius of 7 inches

é- a right cylinder with a radius of 7 inches

89 %2



11. In right triangle MTH shown below, mZH = 90°, A7 = 8, and A = 5. Determine and
state, to the nearest tenth, the volume of the three-dimensional solid formed by rotating

AMTH continuously around AA.
= %wn h

V=Lngi(s)
V="23325. |

12. In the diagram below, right triangle 4BC has legs whose lengths are 4 and 6.
What is the volume, in terms of 7, of the three-dimensional object formed by

continuously rotating the right triangle around AB?
C

V=dneh
“ /= a0
B V - ?D'}‘T .

dimensional object created by rotating rectangle FUNK continuously about side FK in

terms of 7.
=1h
— =T ls)

P

14. In the diagram of right triangle ABC shown below, 4B = 14 and 4C'=9,
What is the volume of the three dimensional object formed when the triangle is

continuously rotated about side BCto the nearest tenth. A 2,
g a5 =2 y=30r"
g =14 = 40(q) 0.7}

14

¢ boavew B H
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CONVERSIONS

- 1 inch = 2.54 centimeters 1 kilomeler = (.62 mite 1 cup = 8 fluid cunces
Conversions .

. . . . 1 meter = 35.37 inches 1 pound = 16 cunces 1 pint=2 cups
'wnte the unit you arc startmg Wlth 1 mite = 5280 feat 1 pound = 0.454 kilograms 1quart =2 pints
-Make a fraction: 1 mite = 1760 yards 1 kilogram = 2.2 pounds 1 gallon = 4 quarts

Put the unit you are canceling on hottom 1 mile = 1.609 kilometers 1 ton = 2000 pounds 1 gallon = 3.785 liters

1 liter = 0.264 gallon

Put the unit you are changing to on top I
ar = cuble centimeters

1. 750 meter to kxlometker 2. 1.2 kilometer to meter
150p. L Km 250 4 ks 100 m _ | D0e)
,ab » (000 75 M L oA = = 10w

3. 220 centimeter to meter 4, 3.45 meter to centimeter

220 ¢4 220 V9 m Bdsp_ 10 _Cm _ 2 qs(1o0) = 3¢stm
'ld)yﬁ hm [

5. 45 minutes to hours 6. 1.2 hours to minutes

(’{§ m‘&)‘—mfﬁbrz %7- .7 ﬂ’]f\ l.:l })f’( _ﬁiﬁ:’): L;)(éo) —;7,2»11/'1

7. 1.6 inches to centimeter 8. 3.2 centimeter to inches

by dstom 1oRs)<t [om 320A 1 ja_32 _
. | ,‘,arm: 254 of  Asd 131

9. 6.2 miles to feet 10. 5000 feet to miles

0.3 SO b 5280 gpofl L m SO0 _ g,
”'£w ;am)ﬁ oA 5

11. What is the volume, to the nearest cubic foot, of a rectangular prism that is 2.4 feet high, 3.2
feet wide, and 9 inches high? —

b@ V—ﬂwh
qn L& 4 1. 257 M /= 53.4)

Qm V= 5’)[4’“9(

84



12. What is the volume of a cylinder, to the nearest tenth of a cubzc meter, whose radius is 1200

meters and height is 0.8 kilometers? | h
00 =1
» By, O T 4':’ &)= $0m Ve q]*(\aaﬁ(@o") %0
V= 3619114713 T m>

13. A child's tent can be modeled as a pyramid with a square base whose sides measure
60 inches and whose height measures 84 inches. What is the volume of the tent, to the

nearest cubic ﬁ V _ J@pu)%

fon. El_%lr ~U2sH /=% (SUSA
s u sEH

14. A rectangular table top has a length of 4.2 feet, a width of 7.1 feet, and a thickness of 3
mches What is the volume of the rectangular table top to the nearest cubic foot?

wh
S~ Beuft _xqii DN \ljmm—t\
J - oF
qﬁﬂ\_‘:{ /

15. A fabricator is hired to make a 27-foot-long solid metal railing for the stairs at the
local library. The railing is modeled by the diagram below. The railing is 2.5 inches high
and 2.5 inches wide and is comprised of a rectangular prism and a half-cylinder.

How much metal, to the nearest cubzc inch, will the railing contain?

== ME gl f@m@mm"fﬂm
2.5 !E /g,lﬂ'_l_/‘ ’ﬁ%ﬁ Vﬁ’p W M
=Saq(asPB) ¥=2 553X
NY 2 V=05 '
4 Gs.. F 0.5

pgl{DSeei

85



Name SC” [fm 3 I"”“' Date

{ M Mr. Schlansky Geometry

Unit Analysis

1. A block of wood has a volume of 200 ¢m® . The cost of the wood is $.10 per gram and
the density of the wood is 2.1 g/cm®. What would be the cost of producing 15 of
these blocks of wood.

doogf ol g, b w; 15 §620.00

| ¢

2. A cylindrical test tube has a volume of 45 in’. The liquid inside has weighs 4 ounces
per cubi¢ inch and the cost of the liquid is $.12 per ounce. How much will it cost to
1ill the test tube to f’()g. of its capacity?

US P, 4 oz p% .5 _§I7.9%
T o=

3. The volume of a pool is 25, 000 gallons. The cost of the water to fill the pool is $120
per 8000 gallons How much will it cost to fill the pool up 90%?

Soat. 10 ¥ _ 8ol D §337.50
o0 . wogﬁ(’x'q %Og)ﬁ,_

4. An object made of steel has a volume of 24.1¢nz’. The steel costs $.1__2_5_£(_)_§__5_D_0
grams and has a density of 3. lg /em® . How much will it cost to make 25 of these
obje

chz 2l £, &95 W\
T

. #4477

5. A stone brick has a volume of 150 in’ . The stone weighs 5 grams per cubic inch and
it costs $4.52 for 500 grams of stone. How much will it cost to purchase enough stone
to make 12 bricks?

3 10 5213
O W /Ji 198 %

- a0 =
2/ F%1.30




5. A stone brick has a volume of 150 j»*. The stone weighs 5 grams per cubic inch and
it costs $4.52 for 500 grams of stone. How much will it cost to purchase enough stone
to make I2 bricks?

0wt SO 952 4 13 \sos)d A
) / Ve gg:)&/ DD =§5l36

6. A machinist creates a solid steel part for a wind turbine engine. The part has a fOC@S
volume of 1015 cubic centimeters. Steel can be purchased for $0.29 per kilegram,
and has a density of 7.95 g/cm?. If the machinist makes 500 of these parts, what is

the cost of the steel, to the nearest dollar?
h 7.5 29)(s00)
ey e e lol5(2asK20s
oS 95 4 - 29 F hg20 000

[ e lao oo &
¥I70

7. A water tower has a volume of 1000 liters and the cost of the water is $250 per cuisic

W How much will it cost to fill the water tower up to 60% of its capacity?

0000 X250 -6 'M@_ Bso
T ook 1000

8. A wax candle has a volume of 885 cubic centimeters. The wax costs $1.24 per
kilogram and has a density of 1.9¢g/ cm” . How much will it cost to make 80 candles?

59 =
Sssof L9 o Ik s G8sUAlNE)
i L oo =il

9. An object has a volume of 12 cubic inches and the material it is made from has a

density of 7.6 g/ in® . If the cost of the material is $1.25 per kilpgrarh, how much will
it cost to make 50 of these objects? iO@?j

39/‘9’ 05 1 0 R0L025)
[ A f) —
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Modeling Volume
1) Check units. Convert if necessary. To convert units: Multiply to get units to cancel

2.54 em
1in

out. Example: 3 in e

2) FIND VOLUME (Likely to be compound volume (add) or displaced volume
(subtract)

3) Begin unit analysis. Start with volume!
Example, a volume of 12 cubic inches has a density of 7.6 g/in®, which costs $1.25
per kilogram, and 50 are needed that are each filled up to 85%:

12 o 1808, 188 8125 50, o

Linw 1000g 1*kg
*If given volume, substitute for V and do Algebra!

1. Cylindrical bricks are needed to fill a hole in a homeowner’s backyard. Each brick is to
have a diameter of 4 cm and a height of 2 em. The weight of the concrete that the brick is
going to be made from is 2.1 ounces per cubic centimeter. If the concrete costs $.14 per
ounce, how much would it cost to purchase four bricks? Round your answer to the

nearest cent. V:‘n‘(’)h
V=013
V= 2%, .(m?

2. A town in upstate New York keeps sand in a silo that is in the shape of a cone. They
use this sand to help de-ice the roads after a snowstorm. The silo has a diameter of 18.6
meters and a height of .3 kilometers. The weight of the sand is 1.2 ounces per cubic
meter. If the sand costs $.12 per ounce, how much will it cost the town to fill 80% of the

silo? _ Q)‘
3l 00 m 35, VT e
3k o= V=4a{03) (300)




3. Walter wants to make 100 candles in the shape of a cone for his new candle business.
The mold shown below will be used to make the candles. Each mold will have a height
of 8 inches and a diameter of 3 inches,

Walter goes to a hobby store to buy the wax for his candles. The wax costs $0.10 per
ounce. If the weight of the wax is 0.52 ounce per cubic inch, how much will it cost
Walter to buy the wax for 100 candles?

h
2 V=40 (&) 6. 'VM [Ojtkloo

v-%05 ‘
v-.\%urn W L o%

15 CsNC o100 =¥9%.0)

4. A snow cone consists of a paper cone completely filled with shaved ice and topped
with a hemisphere of shaved ice, as shown in the diagram below. The inside diameter of
both the cone and the hemisphere is 8.3 centimeters. The height of the cone is 10.2

centimeters. The desired density of the shaved ice is 0.697 g/cm®, and the cost, per
lg_/ogxﬁﬂ, of ice is $3.83. Determine and state the cost of the ice needed to make 50 snow
T—

o mm'sﬂ)tﬂp (o
) VEneh
v L(%«.TH 159V =4a(asP00-9)
y=l. V=193
2" 1dg. k163, 2333 Im

2

333 C/’ lm’lg 3 2
Lx

100D 4

223 . p47)3.83Y )
ﬁq_,/___,,

s



5. A cylindrical casing is to be put around a garbage can in a busy street in Manhattan.
The diameter is 25 inches. The height of the case will be 40 inches and the casing will be
1 inch thick. The density of the metal is .841 grams per cublc mch What will be the mass

of the casing? ) tAQ C ol

' 3015 8 gl .
i( @ A 0

V“‘f‘(ah :a
=50.5§(40) vﬂ(ns?( o)

V=134, V=Ulu9..
b . = Lbbld.. = 30lS... ;53

6. A bakery sells hollow chocolate spheres. The larger diameter of each sphere is 4 cm.
The thickness of the chocolate of each sphere is 0.5 cm. Determine and state, to the
nearest tenth of a cubic centimeter, the amount of chocolate in each hollow sphere. The
bakery packages 8 of them into a box. If the density of the chocolate is 1.308 g/cm?,
determine and stafe;, to the nearest gram, the total mass of the chocolate in the box.

Oyl e
Vednt® V=4
(=$n0% V’%’ﬂtg
N=733 . J=14..

2% . = (G

\d.. w( \30%9><C6 N
03 GFamSs
\ o 3

8% a0



7. Ian needs to replace two concrete sections in his sidewalk, as modeled below. Each
section is 36 inches by 36 inches and 4 inches deep. He can mix his own concrete for
$3.25 per cubic foot. How much money will it cost Ian to replace the two concrete

Y \___%}{ sectiohs? “""‘ =

s Y

[a.wu‘c ‘fﬂ’)\" V:‘O {U%
v=3F

(opved Kok 12 " Li*

8. A concrete footing is a cylinder that is placed i% ground to support a building
structure. The cylinder is 4 feet tall and 12 inchegin diameter. A contractor is installing 3 Vi

10 footings. If 5‘1 bag of concrete mix makes L of a cubic foot of concrete, determine and | _{ +

3 —

state the minimum number of bags of concrete mix needed to make all 10 footings.

10 feet. One bag contains 2 cubic feet of mulch and costs $ How much will the the {4
minimumnumber of bags cost to cover the garden with mulc 3 inches deep‘7 “\ L— i ¥

h 165 | ‘"""""‘* e 7ol
U= (A r bjj%%z PELY s s

v="15%

Ihs ‘\ E{( qho b et
9. A gardener wants to buy enough mulch to cover a rectang lar garden at i873 feet by

87 4




10. Josh is making a square-based fire pit out of concrete for his backyard, as modeled by
the right prism below. He plans to make the outside walls of the fire pit 3.5 feet on each
side with a height of 1.5 feet. The concrete walls of the fire pit are going to be 9 inches
thick. If a bag of concrete mix will fill 0.6 ﬁ?, determine and state the minimum number

of bags ne

eded to build the fire pit.

35

275 §8. =

Y ;
25" JB3Y331S) V=2

ovrsd
b

inside
-[/ =(wh

Va 1$.37% P V= b £
153755 ~6= 12375543

' \ _QX pool using city water at a rate of $3.95 per 100 gallons of water. Nancy has a circular
é ‘}‘ . = pool with a diameter of 24 ft and a depth of 4 ft. Nancy fills her pool with a water
\g Vd delivery service at a rate of $200 per 6000 gallons. If Theresa and Nancy both fill their

pool. [1ft

-5 pawyg oyl \
Q}zyﬂ\mjw , V:?S(ISW %

* water = 7.48 gallons)

%J;‘“‘\ V=1575643

e

L) 157588 T et 3054

151 s’(’l.%\&qu-s\ﬂg - p 34

P
35

24 .
\SE3. WCV

V=583 .13
1

7

oot J0.Y

\ 8¢ bt

11. Shae has recently beéﬁn kickboxing and purchas&ed training equipment as modeled in
the diagram below. The total weight of the bag, pole, and unfilled base is 270 pounds.

The cylindrical base is 18 inches tall with a diameter of 20 inches. The dry sand used to
fill the base weighs 95.46 lbs per cubic foot.
To the nearest pound, determine and state e total weight of the training equipment if the

\Lﬁ W\l_%,,\(:\ 6base is filled to 85%‘0t'" its capacity.

L\ o swesn) oS 2o
e ‘jﬂj{: Q%do + b5 -

A

v el S el
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Shelf/Box Questions

-Draw a two dimensional diagram of the shelf/bottom of the box

-Find how many of each object with fit in each dimension by dividing the dimension by
the diameter/width of the object and sketch that into the diagram

*For boxes, add in the third dimension

-Multiply the amount in each dimension by each other to come up with the total number.

1. Boxes of baseball cards are being put on a display shelf. Each box is a cube with edge
length of 6 inches. The display shelf is 26 inches by 14 inches. The boxes must
completely fit on the shelf and cannot be stacked on top of each other. What is the
maximum number of boxes that can fit on the shelf? -. %

iy [© 1

2

QOO B = 2_§ = o~
el

2. Cylindrical soup cans with a base diameter of 2.5 inches and a height of 4 inches are to
be put on a display shelf. The display shelf measures 21 inches by 45 inches. The cans
must completely fit on the shelf and cannot be stacked on top of each other, What is the
maximum number of cans that can fit on the shelf? 2"&

O qs

OO oD — :\%

15

3. Lacrosse balls have a diameter of 6.47 centimeters and are to be put on a shelf that
measures 120 centimeters by 60 centimeters. The balls must completely fit on the shelf
and cannot be stacked on top of each other. What is the maximum number of balls that
can fit on the shelf?

bO |20

— ) n e
0 7. 18.5

0 : f 9 ¥
00000060002000 000 D)

|20
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4. Funko Pops come in cubic packages with edge length of 4 inches. They are to be
packed into a shipping box that is a rectangular prism that measures 35 inches by 25
inches by 11 inches. What are the maximum number of Funko Pops that can fit into the

shipping box? y
| R

805 bAs A0S
L

5. Baseballs that have a diameter of 2.8 inches are to be packed into a rectangular
shipping box that has dimensions 24 inches by 12 inches by 6 inches. What is the
maximum number of baseballs that can fit into the shipping box?

o e &
2% A% 48
».51- Y. - Q.-

g Y4 2
gt ¥ =04

6. Ice cream cones are to be packed into a shipping box that has a base that measures 20
inches by 12 inches and has a height of 10 inches. The cones have a diameter of 1.2
inches and a height of 3.2 inches. How many cones can be packed into the box?

n o
= 34

2 cNele

o8 74
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7. A manufacturer is designing a new container for their chocolate-covered almonds.
Their original container was a cylinder with a height of 18 ¢cm and a diameter of 14 cm.
The new container can be modeled by a rectangular prism with a square base and will
contain the same amount of chocolate-covered almonds. Sgni Voloms,

If the new container's height is 16 cm, determine and state, to the nearest tenth of a
centimeter, the side length of the new container if both containers contain the same
amount of almonds. A store owner who sells the chocolate-covered almonds displays
them on a shelf whose dimensions are 80 cm long and 60 cm wide. The shelf can only
hold one layer of new containers when each new container sits on its square base.
Determine and state the maximum number of new containers the store owner can fit on

the shelf.
20 (o
- — ,}0173 -5? B> 13)
O Covet A= bob o 44

. Almonds
Almonds % (O c_[

= =B G
y =T Iy M. = ¥l - c(s; 0x4=34

V= ﬂrhauta DN = “o \ﬂ 7 SO0

V=210 T T g2

8. A packing box for baseballs is the shape of a rectangular prism with dimensions of
2ftx 1 ftx 18m. Each baseball has a diameter of 2.94 inches.

Determine and state the maximum number of baseballs that can be packed in the box if
they are stacked in layers and each layer contains an equal number of baseballs. The

weight of a baseball is approximately 0.025 pound per cubic inch. Determine and state
to the nearest pound, the total weight of all the baseballs in the Tully packed b

v

V=97
V=447
/= (3.3 th=

13.3 -\ﬁ_.gfzﬂ»xm

o a5

oo oG
/

5

Y



Finding Center and Radius of a Circle Using Completing the Square
(x—a)%+(y—b) 2 =r? where (a,b) is the center and r is the radius

To put into center-radius form: COMPLETE THE SQUARE TWICE

To find center: Negate what is in the parenthesis. If there are no parentheses, the
coordinate is 0.

Radius is the square root of the right hand side

Completing the Square

1) Write the x’s together, y’s together, and move constant to the other side

X ebx+y +by=c
2
2) Add [gj to both sides for each variable

3) Factor each trinomial (Both factors must be the same)
4) Rewrite the factors as a binomial squared

i
BNCIEC
3+\ +ﬁ STU 'C{J“z*(:(
(3<+%\ +\3 N>=4d

(.W}X-ﬂ’( (6('3) (DJM ¥
2 eyt -12x-1y=15 (02 .20 é'q 4q

-—\;)x+j°‘ |44 = (S
NI %3-:{«1 | =1 548 I

Cx—(o)"’ 4=N>= I
V=4 (3=l

1. X +y +16x+6y+9

cale (07) e, |0

3. Xt H4x+ 1247 -2y-1=22
LY L -3

Y4 14 = 1

\()’H}H‘H + Q~st{-m =137 +TT
(WP Uy-P= o

CDM (J L"D'r n ( V’lblu\!)‘, ({

2 ay



sepsSe omS agp € molhple Choico

A7)\
4. What are the coordinates of the cgnter of a circle whose equation is (‘5 ]
x2+y? - 16x+6y+53=07? o 2 o
2) 8.3) ' P4 —l(fﬁﬁdﬁ >4 fa 3*‘@ =—3$3 +@+F\f’l
D & (-9 +g+3)>= 20

1) 63)
al(%3) =Jad
5. The equation of a circle is x? + y? + 6y = 7. What are the coordinates of the center.and

the length of the radius of the circle? é)z_‘
1) center (0,3) and radius 4 XQ’}:.‘)QJ' 63 +E _:"7 +E - CZ

@center (0,-3) and radius 4 S O
3) center (0,3) and radius 16 X +(8+3) = I(O
4) center (0,-3) and radius 16 { 0 [- 3‘) = (..l

6. What are the coordinates of the center and length of the radius of the circle whose

e T X T+ g 1 20347
2) (3-2)and6 %)1:‘5( [w‘%)a ﬂ‘tﬂ NP =30

3) (-3.2) and 36 ‘
@ 3D and6 / _‘g’? :‘-’ Ggr Q\ \(:Q’

7. The equation of a circle is x> + 2 + 12x = —27. What are the coordinates of the center

and the length of the radius of the circle? ~N\ 2
1) center (6,0) and radius 3 3) center (-6,0) and radius 3 @-%) :36
+ & 2). center (6,0) and radius 9 4) center (—6,0) and radius 9 =

e NG N NN
(P ¥97=9
Cuo)  =b

8. An equation of circle M is x+y? + 6x~ Wyt t = 0. What are the coordinates of the
center and the length of the radius of circle M7’ I Q 2 (-:;3.,)’3
1) center (3,—1) and radius 9 & center (-3, 1) and radius 9 =4

+2)" center (3,-1) and radius 3 center (-3, 1) and radius 3 q
'XW&+E%:4 /
>t ST =~ ]
(x¢ZF H9=7= 0
\'ﬂlf \\ (:3 »




(%)D ._%o 2

9. What are the coordinates of the center and length of the radius of the circle whosle W

cquation is x* + y* + 2x— 16y 33\?1=£lz( X 2 J.Q}CLUQ_.I (13 -~-Y Cl

1)} center (1,-8) and radius 4

@ center (~1, 8) and radius 4 , %Q--I—Q\IQ{E] At}o‘_l@ 8 *E ;-_-,__“(lﬂ d*m H,@

) center (1,~8) and radius 16

4) center (-1, 8) and radius 16 k (W{"n 3’]‘ (8- alz , [0

(-—\13) =y

10. What are the coordinates of the center and the length of the radius

of the circle whose

equation is x* +y* - 12y520.25 =E£O e
@center (0,6) and radingy %> ' 3) center (0,12) and radius 4.5
2) center (0,-6) and radius 7.5 ~ 4) center (0,-12) and radius 4.5

Py = 2005 =3¢

Y B =035 B 5 Coade 016)
x> HY-0P= 50.95 / =) 5625

=S~

é,)]). What is an equation of a circle whose center is (1,4) and dia{neter is 107 ( = §
(l]‘ﬂ i‘=~§ X -lx+y -8y=8 UQQCC){II'@ 3) x*~2x+y -8y=283

2) FPe2x+y*+8y=8 GWP 4) 2 +2x+y* +8y=83

@
90 H\Dﬁ‘l 4” L‘[
Crolls

12, What is an equation of circle O shown in the graph below?

1) x4 102+ y* +4y=-13 .

@D 2 - 107+ y* ~4y =13 Lol (512} Prdus'{

2
3) 2+ 10x+y° +4y=-25
2

4) 2 - 10x+y* ~dy =25




Line Dilations

THE IMAGE IS ALWAYS PARALLEL! SLOPE IS ALWAYS THE SAME!
Conceptual:

Determine if the point is on the line by substituting the x and y coordinates into the
equation of the line.

If the point is on the line: Same y intercept (Exact same equation).

If the point is on the line: Different y intercept.

Writing the equation:
If center is origin: Multiply scale factor and original b to find new b
If center is on the line: The image is the same equation as the original.

If the center or scale factor is not given, all we know is that they are parallel (same
slope).

1. The line y =—5x~1 is dilated by a scale factor of 2 and centered at the origin Write
an equation that represents the image of the line after the dilation. Mol W’b Scals :F’({CLO(—

n=~s and §
A=J(~= -3
8 =~SX ~3

2. The line y =-2x+4 is dilated by a scale factor of — and centered at the origin. Write
an equation that represents the image of the line after the dilation. mylbpb Scalt #daf

m=~)

3. The line y = 2x - 4 is dilated by a scale factor of % and centered at the origin. Which
€quation represents the image of the line after the dilation? mUH., p ,j 5@@ ‘Fﬁﬁ(@r‘

d &
G y=2c-6 an
Il EPR St

b=‘(a

4. What is an equation of the image of the line y = %x— 4 after a dilation of a scale factor

of — centered at the orlgln‘r?]} [2 m=

D 9. Wf“*jﬂ" 3) o3,

)0 vl T2t =g =-3
J D,.:

aa



5.Line y = 3x- 1 is transformed by a dilation with a scale factor of 2 and centered at

(3,8). The line's i i -
Gotelsmseivy ooy %930)-)
2) y=3x~4 8:3/

3) y=3x-2

@y:Bx——l

—
6. Line MN is dilated by a scale factor of 2 centered at the point (0, 6). If A4V is
R e —
represented by y = —3x+ 6, which equation can represent Af ‘N ',:lmaggof MN?

1) y=-3x+12 é —%M -cﬁdq-‘{(),,
@ y=-i+s  P=23(0)4

3) y=-6x+12

4) y=-6x+6 é:’bf/

7. The line y =4x-2 is dilated by a scale factor of 3 and centered at the point (-1,-6).

Which equation represents the image of the line after the dilation? N

)= dx -2 3) y=12x-2 AL eg)efio
2) y=4x-6 4y y=12x-6 -(9:4(-1)--9
~b=-.—

8. The line y = %x +5 is dilated by a scale factor of 4 and centered at the point (4,7).

Which equation represents the image of the line after the dilation? 3 )
X Sare _ogativn
1)y=5x+20 3) y=2x+20 _L(
= Sy
@1’=%x+5 4) y=2x+5 7 & {n

9. The equation of line A 15\%{;‘- y=1. Line m is the image of line % after a dilation of
scale factor 4 with respect to the orlg?fl. What is the equation of the line m?

1) y=—2x+1 -—N v A |
QRy=-2x+4 ‘(f"-‘—"lx*-l " ”*?'j SCQL“F;(,%FOM h
D yereer =" J =~Jdxdd

4 =2+ = —

»? h=4) =4

10. The line 2x+3y = § is dilated by a scale factor of 3 and centered at the point (1,2).
F—ﬂ
Which equation represents the image of the line after the dilation? \

@y=—§x+§ 3 y=- x+§ Q])B(/)_)___..B, ﬁmggmﬁ’ﬂﬂ
2) y=-Zx+8 4) y=-2x+8 G=%1"
| % 4—3 = - ,}—%
_&4’( i\__ //!3 Bx

pl MW
2=



. The linE 3y = t—;}% + 8 is transformed by a dilation centered at the origin. Which linear
equation coﬂfﬁ be’1

SR e dfl Erow scalt $actoq 4] we krw

image?
D 2+ =5 N -
2) 2x-3y=35 & 1-33 3
3) 3x+2y=5
4) 3x-2p=35
12. The line represented by the equation 4y = 3x+ 7 is transformed by a dilation centered
~ at the origin. Which linear equation could represent its image? -
cg. 3x—4y=9 3) 4x-3y=9 q\q *3’4‘7
A 2) Ix+dy=9 4) 4x+dy=9 =2 TI%
§ ~2x444="/
T .y
= X —43 = 7
E 13. The line ~3x + 4y = 8 is transformed by a dilation centered at the origin. Which linear
- . L] - ‘>
& ?gluatlfr; 20:1: represent its image? 5 3 - -7 "L‘!j - %
- 3 4) 4 -
@y-—‘-ZX'FS y:-—..j.x_g qj _’)Q_-f'&
| g 4
9=3x+Q

14. Line 7 is represented by the equation 3x + 4y = 20. Determine and state the equation

of line p, the image of line #, after a dilation of scale factor —; centered at the point (4, 2).

3(d) +4(2) =30 Bidy=0
20230~ The Quler o diladian is o
. the e So L gpation
{mams the Somz .

Explain your answer,

15. Aliyah says that when the line 4x+ 3y = 24 is dilated by a scale factor of 2 centered at
the point (3,4), the equation of the dilated line is y = —% x+ 16, Is Aliyah correct?
———

4=~ B ¥ Samt
SIL o Conler 1> on = ﬂ_g&_‘j

i, hy @ s he |
im{ %@ . Y="3xH



Dilating Segments with Perimeter and Area
Multiply the original segment and scale factor to find the image.
Multiply the original perimeter and scale factor to find the image perimeter.

Multiply the original area and the (scale factor)’ to find the image area.
*You may have to use distance formula to find original segment.
*The center of dilation does not effect the size of the image

e . . .1
*When the midpoints are joined, the scale factor is 2

1. A line segment with a length of 5 is dilated by a scale factor of 4. What is the length of

its image? 5 (Ln =20

2. A line segment has a length of 12 and is dilated by % What is the length of its image?

\aE) =0

3. A three-inch line segment is dilated by a scale factor of 6 and centered at its midpoint.
What is the length of its image?
1) 9inches

2) 2 inches 2(b) =|¢

3) 15 inches

@ 18 inches

4. Triangle JOY has a perimeter of 10 and an area of 12, What is the perimeter and area
of triangle JOY after a dilation by a scale factor of 27

P Ol i%ﬂ Salt “rr)ﬁu‘mdpe.fwler o0 Z/i: o afa? Mgmj[_;(qhwa
oo = SUG)=D 4= QEP=ye

5. Quadrilateral CAMI has a perimeter of 20 and an area of 15. What is the perimeter and
area of quadrilateral CAMI after a dilation by a scale factor of 4?7

Penml( vnase= Porniele” ol I{ Stale Stk
Ptk S0 = GO

Qg vge = qleg ot {Smlq %,dnr\m
afea = \sl4P= J40 8 [03



pgnmw QSTV‘E q (q.) :‘36

6. Given square RSTV, where RS= 9 cm. If square RSTV is dilated by a scale factor of 3
about a given center, what is the perimeter, in centimeters, of the image of RSTV after the

R Peniaghv Mage = P~ oy |(Scolt $ochy)
%% §§ Ponmanr= 26(3) 2|0
¢ 108

7. Triangle RJM has an area of 6 and a perimeter of 12. If the triangle is dilated by a
scale factor of 3 centered at the origin, what are the area and perimeter of its image,
triangle R'J'M™? _ ‘

1) area of 9 and perimeter of 15 P"“ng.:’. Pondi "‘()C‘l‘-(‘?‘fd'fj

2) area of 18 and perimeter of 36 P 13(2)=30

@)° area of 54 and perimeter of 36 A

4) area of 54 and perimeter of 108 9. ‘-‘-’Acn‘gm.,‘f Scalt ;QCW\‘;“

M= @('3)3’:: 5’“{
8. Rectangle 4'B'C'D' is the image of rectangle ABCD after a dilation centered at point A

by a scale factor of % Which statement is correct? [
Pimage, = 2% Poagim
Y] Rectangle A'B'C'D' has a perimeter that is 3 the perimeter of rectangie ABCD.

2) Rectangle A'B'C'D' has a perimeter that is —g— the perimeter of rectangle ABCD.
3) Rectangle 4'B'C'D' has an area that is % the area of rectangle ABCD.

4 Rectangle A'B'C'D’ has an area that is % the area of rectangle 4BCD.

Wyl
9. In the diagram below of AABC, D, E, and F are the midpoints of 43, BC, and CA4,
respectively. -
What is the ratio of the area of ACFE to the area of ACAB? G
D 1: 3) 13

Tl

2) 12 -(QL:;;{/ Jﬂg) ¢ 1:4 F/\E
%(m)t :‘T?J YANVASN

10. The area of ATAP is 36 cm®. A second triangle, JOE, is formed by connecting the
midpoints of each side of AT4P. What is the area of JOE, in square centimeters?

9 \
@; 12 12 Seale ‘@{c\t}!—_@
3) 18
4y 27

bR
A, MR = Gy oﬁgwl (S@[h gﬁ““ﬂ

= % ('g)‘ % 153

=9
-



— Equation of a line through a point e aﬂ.’j U4 '31‘1(
o) 1) Find m using parallel (same slope) or perpendicular (negative reciprocal slopes).
2) Substitute into y -y, =m(x~x). Don't forget to negate x, and y,.

3) Ifit’s multiple choice, you may have to distribute and isolate y.

% 9
1. What is the equation of a line that passes through the point (—3,~11) and is parallel to the line m” =;1
whose equation is 2f—y =4? Sam dle x=2-3
1) y=3x+35 - - 3 1 25 9 -\
:TLJ“JKL" Y=3%"3 39, 2mlx-wil P
=2-5 T© = 4) 125 I 10%=))
Ym—mx—m 3 Hl=
Y =25 2" 2 V)
_ W= X
M= EL}{ |
Y= AX=S~
X 9

2. What is an equation of the line that passes through the point (~2, 5) and is perpendicular to the

line whose equation is y = -é- X+57 Nogzhve feufmad 3 bioe

] 'm--ﬁ 1 \ -3,:m(¥*\f1i ml="
l)y—5=5(x+2) 3)y+5=—2-(x-2) 33_5,:_;@«-;\ ¥ ==X
Ap=5=-205+2) 4) y+5=-2(x-2) 4,25
¥ 3 M_]_ 1
3. What is an equation of the line that contains the point (3,—1) and is perpendicular to the line =
whose equation is ¥ = =3x +27 ' W{u\%ﬂq[ 9’ ‘_g
1) y=-3x+8 m::3 3) 1 S losey =
773" (o 2
=- ~Yi=m
2) y=-3x ﬁy=%3_2 \L} Ji LN
g+ =z5(x-3)
S R |
===
4, An equation of the line that passes thr h)%zaf) d is paalle] tf?é?‘&s
+ An equation of the line that passes through (2,-1) and is parallel to the line 2y + %=
is Some Sha, —Bx =35
3 3 -
HPr1=-2-2 3) y-1=-3(+2) Pt
_—2
2) y+1=-§~(x-2) 4)y-1==§(x+z) 9= ‘Z";"
h="%
mil==%  Y-dembd)
d )((“:'2. j;_!:-"ﬁ K"'l)

1oy



= Z/{ ﬂ@:ntiWZ /fﬂﬂl@(d} S/OJOGL.S
Q’ha’c is an equation of the line that is perpendicular to the line whose equation is

3 . —
y=z%" 2 and that passes through the point S, _‘:63)? m _L -

D y==x-11 l y _,‘;)
2 -:jlr-mf)(-\f:) =
y=-3x+ll b’ _i? | Ji
y--——s-x 9" - 3)("3)
4 y=%x+l @LQ“_‘%ng
==
2 -gx I

6. The equation of a line is y =
H’ ' perpendicular ta the given line d t passes through the pomt (4 2)'? 2

JOI'NPI ) ._2,. 2 —
sbpe) " r=3*"3 %/ J-9=ml-x) ’”-%“ o
2) ,_3__ (-?_ t =
y=gx=4 Y-d-= aX q) g, = L
3) ¥ =—%x+7 H._ —
&yh;—ﬂs +3
2 Y r"’%ﬂ—? .
7. What is an equation of the line that passes through the point E;‘ 8) and is perpendicular
. . . 3
to a line with equation y = = x+ 37 Neqali. feciproel
2 @Q ] i
1) y—8=§(x—ﬁ) mz‘%- \y Si*M(X"Y'\ 3 0“’9}
2 h| = -.-0-.
2 X
y-s=-L6-9 Y-§="30c) \ﬂ-—-(g
3) y+8--§-(x+ﬁ) d =
4 y+8= --g- (x+16)
X9,
8. What is an equatmn of a line which passes through (6,9) and is perpendicular to the
line whose ec31uat1on is - }fl' £y = 1_ 53)( f%v& recipAxe] s jOT-‘!J’
o(a/’y-%--(x-ﬁ)

2 iy — —UxHS — 2
2) 2 j&éﬂ“% .’”‘L“‘ 2

y—9=—<x—ﬁ> < =0
3) y+9*— (x+6) Hz%x_—% 3!7‘? )
H .2 Y=g,=m X=X
y+9= (x+ﬁ) !
? S—C]:‘%CK‘G)
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Mr. Schlansky
Perpendicular Bisector

1. Write an equation of the perpendicular bisector of the line segment whose endpoints are (3,5) and (5,9}

i ——1
_ " y ml=T%
A B

% =4

=7
p= NP7 X

: Loy (5 ij,-m(x~x:\
mp:(‘b’” Q’) ay‘cﬂ‘
3= “ng**g

1 +

1\
SRR

2. Write an equation of the perpendicular bisector of the line segment whose endpoints are (-1,5) and

Y

(1',1).‘ - , _
T ' < ‘ﬁ-? mp= (\"Nz S‘Q mJ'_o
_y  mp= (“ sy i3
m= 2 %%
s 1 - 5 )9 sl |
. x mp= (0:3) 43{/4-3
=3x+3

(0b



3. Write an equation of the perpendicular bisector of the line segment whose endpoints are (-4,1)
and (0,3) in both point slope and slope intercept form.
¥ :

- XHia g,
m=ds (—!;7*{":5_*_%

(=2,9)

, <
o =213
m=3F
'q'
n
.

)
="

_0) =2lx4D)
y/':?ﬂ/g’ 8 g i

Y=y IF=A

=Axtl

4. Write an equation of the perpendicular bisector of the line segment whose endpoints are (-4,3)
and (4,5) in both point slope and slope intercept form.

y
k




5. Line segment NY has endpoints M(-11,5) and ¥{5,-7).

What is the equation of the perpendlcular bisector of N¥?

@y+1=%(x+3) -zj mp:( uﬂou_}

D yr1=-2G+y)
v T =) —-~—lH—5’

.h

-y SR DN 7 5

4) 3 m2 = 3 &5/ HI\

y-6=-2(x-8) q

[f\_}_"_".% 3‘31 =l '*‘M)

PETER 1] ) 1
i T B
1] i T
11
I I |
T ! .......................... }
| |
R %
: HE edlihets
; g g ?_ R
1 O O T 1]

\;,-_»-\"3 Y _.5:1(144.3)

= 6. What is an equation of the perpendicular bisector of the
line segment shown in the diagram below?

1) y+2x=10 3) 2y+x EI

2) y-2x=10 @
w hﬂ ]
Nz W“@&u% ml=3  qpar ]

. -0 B3
m-:_"—? - &_1\53 dy ‘ﬂ b f())
M=) ( O{()) S’ﬂ i ::m l‘ -)ﬁ.l

7. Segment JM has endpoints J(=5, 1) and M('?,—Q). An ! ]

L\ |
AW

equation of the perpendicular bisector of Jh is : L

b y—4=%(x+l) 3) e 4——(x+1)

e

2) y+4=§(x- 1) . y+4=—-(x 1)

B

Ax —ﬁ,ﬂ lrﬂ 3%‘\“?(%‘) %3

~10
m-,__.-.

‘ﬂp“‘““'

mn= (1

8. The endpoints of AB are A(0,4) and B{-4,6). Which

equation of a line represents the perpendicular bisector

of AB? Mz = .l

D, L, 3 y=2r+3 q=

2) y=~22x+1 @y 2x+9 W\p 0—\’*‘-{ \

2 Y-y, 2nlex) ,.;;,g)

| a
A .
| £ |
o N OV A < O O, S o
] ”
I B il
..... i il g i
¥
| | | | |
n 3 l
~ | |
| ¢ 1
{ ! H |
fe N i
b | > i i : e
4 e i 4 1] v, = R
Ly NN
| { 1 H i
! 1 ,I
| i I | |
T i T T 1
e b - i i ! =
4 T ] T 1
i 1LEI.8. B S8
SN S - l J R ]
] RN
I I
i 1 |
RN

=i mg)

G=4 9-57909 :
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Partitions

1) Find A% ond Y where p is the number of partitions. ' (
p p ' . '
2) Count those values out on the graph between the two endpoints
3) Circle and state the point that matches the given ratio.
BE CAREFUL WHICH POINT YOU START FROM!

1. The coordinates of the endpoints of AB are A(—G,-—é)

and B{4,0). 'Pqint Pis on AB. Determine and state the
coordinates of point P, such that AP: PB is 2:3. p=5~

Q " i 513 -
“ ) g Ty :
5 H ‘

_AX _ 2
T — - -— -
PP ( 1;1( 2’) TR 2
0 = 1
= <
=
& (-
2. What are.the coordinates of the point on the ]
directed line segment from G(-4,-7) to O(4,5)
that partitions the segment into a ratio of 3 to 12p=y -
A . i & p) 1
A X - Lv) . N |
P P ~ - STIR
7§ 12 - @ z ;) ’ =N
I
‘o
3. -
-

r ahn

3. Directed line segment JQ has endpoints whose =
coordinates are 7(~7,8) and Q(-1,-4). Determine
the coordinates of point Jthat divides the segment -

in theratio 1t0 5. P=b * . .
Ty e EmEEEE
2N )

AR

S
3

A

@ : l}. ' Y G ‘ [
y T

weq



4. Directed line segment SB has endpoints whose
coordinates are §(~6,3) and B(9,-2). Determine

the coordinates of point J that divides the segment
in the ratio 2 to 3. P-—-

M Aﬂ | (O/})

- V\\V’\ 'b'

ud V'—\\"—P: -.b

5. What are the coordinates of the point on the directed
line segment from P(-1,6) to §(5,3) that partitions
the segment into a ratio of 1 to 27 P*‘

.P

b_\))w

b
z
2|

6. Directed line segment Jithas endpoints whose
coordinates are J(8,6) and Q(~10,~3). Detexmine

the coordinates of point O that divides the segment
in the ratio 5 to 4. P —‘Ci

]\X Ay K‘Q/ ‘)

P

(“-.
[Tk )
FIREN
\i 4 V1]
~ ]
- Yi b
= rd
]
D
‘,'.-'\
L }
TS
|+
e
o< =X
)r
b
1
M-
“k
~
e |7
41
.1/
s %
71
Y

1o



Area with Coordinate Geometry
Box Method
1) Build a rectangle around the shape
2) Find the area of the rectangle (4=/w)
3) Find the area of the triangles outside of the shape (4=.5Iw)
4) Subtract the triangle areas from the rectangle area

Find the area of the following shapes
y

A=blOFN Y 2 or Ap=0UD=IN

= . > 3 A Ll ql A‘ QLGW}:ZC‘

,Am :5{(9@ \g ! A . N 5'(‘!’ qu i mm\—ﬂ
L - G5 N A‘g - o (‘
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e

i
T
1

M=t
A= 30043 -

ho= 3605 | AN
AB:‘&{Q\U):& - k g;/ ‘._.__i?,( :

7/

A= 500828 TS "
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Y N0 1 e e
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60°

Circle Angle and Segment Rules:
The arcs of a circle add to 360° 120°
A diameter cuts a circle into 2 halves of 180° each

180°
Central Angle: Has its vertex at the center of the circle o
Central angle is equal to the measure of the intercepted arc

Inscribed Angle: Has its vertex on the circle 100°
Inscribed angle is half of the measure of the intercepted arc .

Exterior Segments/Angles:

Angles: 2(Exterior Angle) = (Major Arc — Minor Arc)
Segments: Whole ® Exterior = Whole ® Exterior '
150° /

Intersecting Segments/Angles:
Angles: 2(Vertical Angle) = Arc + Arc Lets
Segments: Part ® Part = Part ® Part

Two tangents drawn from the same point are congruent

Congruent chords intercept congruent arcs

Parallel chords intercept congruent arcs




Q@zﬂen@( ay@h) ;m.qjo{-m}mr

1. As shown in the diagram below, secants PFR and PTS are drawn to circle O from
external point P.

If tZRPS = 35° and mRS = 121°, determine and state tWT.

QCEA‘} ;Lmqj(){'—MJ\;Qd {
Q(Z)g) ____l;)\-\(

TN
L ¥

2. In the diagram of circle O, PQ is tangent to O at Q and PRT'is a secant. If m £ P = 56

N T :
and m/(-ﬁ 192, find mQR QC’E}H:mq}‘of—-ﬁ’)mW‘
5(<h)=1a3-X .

112 =~¥ ~
-—la;’“’%

—0=2X

—

=X

3. A0 = 150°, AH = 70°, find m £ APH

,“@;(JO{JDF P Q.(E)ﬂ:mQJOf‘ mINo/
a0 CM&/ C?‘@[lj Qx:]@_’)o
N
150° ;f%
[ =mapt-minaC o

v d



At ) = +arc

4. In the diagram below of circle O, chords 43 and ©D intersect at Z il /t/l tt
If mAC = 720 and mLAEC = 58°, how many degrees are in mDE? — A a 0’/[_9 )
AVA=atrarc
NV A =ar+arc
QASK) = x+72
b = X—Pn%l
-1 2
=X

5.In the dlagram below of circle O, chords AZ and DC intersect at point B, such that mAC = 36

“ _andrnDE‘ 20, What 1_s_mf{l_BC:‘? - o —IA‘LO[?O(

QCV/D:OHWC —ans$ and angly

D QX: 364.30 QCVM =qA+qrc
_x= s
S o

6. In the diagram below of circle O, chords AB and CD intersect at E.
IfMLARC = 34 and AT = 50, what is mDE 7

— o

9429 -._><1~S"O - ans ad C//@{ﬁj
(2=t A=

nd



1hole: excdecior =cohole-Lydero ~

7. In the diagram, 4D is tangent to circle O at D, and CBAis a secant. If 4D = 6 and
AC =9, what is AB?

(We=w-<L
(j(a q.-x

8. In the diagram below, secants RST and ROP, drawn from point R, intersect circle O at

S, T,Q,and P. \(' 2 o
IfRS=6 W&t is the length of RQ2?
\ S __‘ R H\Q:(,{]?

&,- ~—1§Y

'LI"::X

9. In the diagram below of circle O, P4 is tangent to circle O at 4, and PEC is a secant with
points B and C on the circle. L
If P4 = & and FB = 4, what is the length of BC?

We=w-<

%5 = G{’Yil

116



e pud = ik Pt

10, In the diagram below of circle O, chords AB and CD intersect at £, ’
IfCE=10, D=6, and AZ =4, what is the length of ZB? ‘__,S W/]B

— indea

PP

monts
S 4) FIOPFO

—
——

%o s uyha Per F

12. In the diagram of circle O below, chord A5 intersects cho dC’DatE.DE 2x48, BC=3,
AE =4x=3 and BB =4.

What is the v Iu.of? P ]Q}Q "‘S@W\B
T %“@% e

> {/ﬂuzm—!g pP=P

B
% >(
—0

2 = /1,’ I




13. In circle O two secants, ABP and CDP, are drawn to external point P. If mAC = 720,
and mB0 = 34° what is the measure of ZP?

2 Q (EA =M jof~mmo
QX =77-3Y AAX=(Q
=35
14. Diameter @ of circle O is extended through Q to point P, and tangent P4 is drawn.
If mRA = 100°, what is mep? _ 189

%) Q('EA) =mg (- '-mf;br
= Ax = ko *%

P Wb

15. In circle O, secants ADE and AZC are drawn from external point 4 such that points D,
B, E, and C are on circle O. If 4D =8, 4:43 = 6, and £C is 12 more than BD, the length of

BDis We=w-a A Jx=td
D 6 é<+8)8-‘-"(><4l&w) ‘%X K=l
£ B

el
16. In the diagram below, tangent 24 and secant DBC are drawn to circl% from
external point D, such that AC = BC', If mBC = 152°, determine and state msD.

QCE’A\ M O( ~mivol”
Q xX= 153 "‘Sb
X = qu

|52

né



17. In circle A below, chord BC and diameter DA intersect at F. If meD = 46° and

mDE = 102°, what is mZCFE?
L?o AVA) =arcrarC

%D D 1030 Dx = 34403
c X =230

X &

18. In the diagram below of circle K, secant PLXE and tangent PZ are drawn from
external point P. If miZ = 56°, determine and state the degree measure of angle P.

lgﬁ Q(EA):mqjo( -0
- 14 <
=3 X=ldg- s

L P 2 2 X "[0%

R
E 3_%
[d ?

19. In the diagram below, quadrilateral ABCD is inscribed in circle O, and
mCD: mDA mAB: mBC = 2:3:5:5. Determine and state /5. 5(&'“ ““L;b

5@0 37<+’5><@x+3x=3éo 3(;)&\);7;

X = 360 N =&
5 s ) =&

e

&é(@)
(B=3(1%}

D

14



The oppsike apls ol b \gr

Name Y Date
Mr. Schiansky Geometry

Quadrilaterals Inscribed In a Circle

1. . In the diagram below, quadrilateral SBRE-S hgcribed in the circle. If mZBRE =91°
and m£SBR =40°, find(mZBSENand MmLSE.
49 14 |

- 42 %0
X =%D j{ﬂ iy

~& -do

x=Ho 4=9

2. In the diagram below, quadrilateral MONK is inscribed in circle J, mZKMO = 48°
and mZMON = 80°. Find the measures of m/KNO and mZMKN .

7=\40 ' =[50
K_ ] -E%ﬂ -0
¥=13D 4=100

&

3. In the diagram below, quadrilateral SEAL is inscribed in circle K, SE 1 E4 and
mLEAL = 68° . Find the measures of m/SLA and m4ESL .

By Ty

1A



4. In the diagram below, quadrilateral ABCD is inscribed in circl A /—\B

170° 72
What is ms4007 : )
1) 70° X‘i‘q “l%o o
2) 720 -~ -l"78’ i .
108° —lrs¢
% 110° X=1%

C
3. In the diagram below, quadrilateral FLAN is inscribed in circle K, mZFNA =9x +10
and mZFLA = 6x +20. Find the measures of mZFLA .

6. Quadrilateral ABCD is inscribed in circle O, as shown below.

- HfmZA = 80°, mZB = 75°, mZC = (y+ 30)°, and m£D = (x ~ 10)°, which statement is true?
1) x=85andy=50
2) x=9%0and y=45
3) a=110and y="T75
# A= 115 and y= 70

fowR0=% 1S+X-10=1%0

5%\}5 S 2
o -0 NS

4=10

21
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Area of a Sector =

If given area of a sector, use algebra to solve for missing variable

1. Incircle O, mZAOC =70 and A0 =2 in. Find the area of sector COA to the nearest

saumelah, T Jige iR 0

A=ET
A= -
g2
gl
o
A< D in
2. In M = 80:Land E =8 cm, find the area of sector BOY in terms of
L % 3 bpe
A:Q;r__u dbf) T O
20

f onts)

A= s

; A: %;i
g8
A= it

4. Determine and state, in terms of 7, the area of a sector that intercepts a 40° arc of a
—_—

circle with a radius of 4.5. :
Sy i

>
= A=QaT
ot
20




5. A circle with a diameter of 10 cm and a central angle of 30° is drawn below.
What is the area, to the nearest tenth of a square centimeter, of the sector formed by the

‘?;)ogln-zgle? A‘:@‘r‘\r’)
6. :
%135.1 B/ " 1@
4) 262 A= Zo(5)
e
260

A=b.

6. A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the
area of a sector whose arc measures 80°.

ont®
3o

>

7. In circle P below, diameter AC and radius BP are drawn such that mz;APB = 110°. }%Q
If 4C'= 12, what is the area of shaded sector BPC?

10
1) %x A:Q"f 3) tn o

vE s "7)@0 4) 28x

2,0
=

8. In the diagram below of circle O, GO = 8 and mLFOJ = 0°,
What is the area, in terms of , of the shaded region?

-
by =L

3) 3x
@ 163057 A'h OJOO(“—L%)
3 QMO

-\l
a0

J




9. In the diagram below of circle O, AC and BC are chords, and mZACE = 70°.
If ©4 = 9, the area of the shaded sector AOB is

» 5 h=Gar

; 260
& Az 1oria)’ 14o*
"o
A"—%%‘TT B

10. In the diagram below of circle O, the measure of inscribed angle ABC is 36° and the
length of OA is 4 inches. Determine and state, to the nearest tenth of a square inch, the

area of the shaded sector. 3
‘A-: ax
200

A=1204P
200

hs 10|

11. In the diagram below of circle O, the area of the shaded sector AOC is 12« in and the
* length of OA is 6 inches. Determine and state m<A40C.

:%‘{ Yoy = LBQO

———

2% 36

c [)SL eqp aton Solw”

12. The area of a sector of a circle w1th a radluS‘:measurmg 15 cm is 75x cm®. What is
——mr, e
the measure of the central angle that forms the sector?

1) 72° 3) 144° A—Qqﬂ’

'7-5[&0

& 120° 4) 180°

v iy




13. In the diagram below of circle O, the area of sector STO is 487 in® and the length of

OP is 12 inches. Determine and state mZSO1

S

P

14. In circle O, diameters BOD and COA intersect at the center of the circle O. If the
area of sector OCD = 2407 square inches and mZA0OD =80 , find the measure of OB

to the nearest tenth of an inch. by
7"2__@(‘“ % 3 3@@

B/_\A 20

15. In the diagram below, the circle has a radius of 25 inches. The area of the unshaded
e

sector is 500.x in®,
Determine and state the degree measure of angle Q, the central angle of the shaded

sector. 7%:—_’”; r—)
360

wE a5



)

-

Arc Length: 5 = 6r, where s = arc length, & = central angle (in radians), r = radius

A
1. Incircle O, the measure of central angle AOB is 3 radians X

and the length of OB is 2 cm. What is the measure of
arc AB?

S=—Er Yoo,

X=2)
X=lo

2. What is the measure of the central angle below?

S=0 2 cm

==x 5 cm
7

Z=X

3. What is the measure of the radius of a sector whose arc length is 12 inches and has a

central angle of 4 radians? ‘
=7

12 =)
5

4. A wheel has a radijus of 18 inches. Which distance, to the nearest inch, does the wheel
travel when it rotates through an angle of %’5 radians?

S=Br
x= 2Z(8)
=D

101a



5 What is the measure of a central angle in degrees whose arc length is 6 meters and : ( -
whose radius measures 8 meters? .

S_@F X:B

7 |
=

© 6. In the diagram below, the circle shown has radius 10. Angle B intercepts an arc with a

length of 2.
What is the measure of angle B, in radians?

/%3/:113; . ' ::Q -
5 . [ =
i R b A

=X

T
7. In circle O, the measure of central angle AOB is -2- radlans

5
\

and the length of arc AB is 10 cm. What is the measure of

radius OBto the nearest tenth of a cm? .
A=
S | N 10

8. In the d1agram below, Circle 1 has radius 4, while Circle 2 has radlus 6.5. Angle 4
intercepts an arc of length x, and angle B intercepts an arc of length —--

Dominic thinks that angles 4 and B have the same radian measure. State whether
Dominic is correct o not. Explain why.

Circle 1 Circle 2 S_ ; (

127



Parallelogram Properties
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A rectangle and rhombus have all of the properties of the parallelogram.
A square has all of the properties of the parallelogram, rectangle, and rhombus.

A trapezoid has one pair of opposite sides parallel and one pair of opposite sides not
parallel.

An isosceles trapezoid is a trapezoid that has congruent legs and congruent diagonals.

For properties questions, draw the shape!

1. Which of the following is not true of all rectangles?

1) Consecutive sides are perpendicular

2) Opposite sides are parallel .
) Diagonals are perpendicular to each other { ho»abb PlDPNt‘j

4) Diagonals bisect each other

2. Which of the following is true about rhombuses?
1) Consecutive sides are perpendicular
@Opposite sides are congruent P-yum P{:)‘Onr'b

3) Consecutive angles are congruent

4) Diagonals are congruent

3. Which of the following is nof true about all parallelograms?
1) Diagonals bisect each other

@) Diagonals are perpendicular to each other {honhs Pk Eb
3) Opposite angles are congruent

4) Consecutive angles are supplementary

4. A quadrilateral whose diagonals bisect each other and are perpendicular is a
() rhombus T 3) trapezoid

2) rectangle 4) parallelogram

12 128



5. If the diagonals of a quadrilateral do not bisect cach other, then the quadrilateral could

bea _ 1 |

1) rectangle Nkt Yar ,MOJIIM’!
2) rhombus

3) square

@ trapezoid

6. Which statement is true about every parallelogram?
1) All four sides are congruent.
2) The interior angles are all congruent.
@D Two pairs of opposite sides are congruent.
4) The diagonals are perpendicular to each
other.

7. Which quadrilateral has diagonals that always bisect its angles and also bisect each
other? "
@ rhombus
2} rectangle
3) parallelogram
4) isosceles trapezoid

8. The diagonals of a quadrilateral are congruent but do not bisect each other. This
quadrilateral is — o‘l\ . l},
P an isosceles trapezoid not a Palal chj{am
2) aparallelogram

3) arectangle

4) arhombus

9. Given three distinct quadrilaterals, a square, a rectangle, and a rhombus, which
quadrilaterals must have perpendicular diagonals?

1) the rhombus, only

2) the rectangle and the square

the rhombus and the square Spafe hp gl ({c-\q@(( aud (hombis Properbied
4) the rectangle, the rhombus, and the square

10. A parallelogram must be a rhombus when its
1) Diagonals are congruent.

2} Opposite sides are parallel.

() Diagonals are perpendicular.

4) Opposite angles are congruent.

2% 139



11. A parallelogram must be a rectangle when its
1) diagonals are perpendicular
é diagonals are congruent
3) opposite sides are parallel
4) opposite sides are congruent )
12. A rectangle must be a square mﬂﬂc{ af bP\bUB Pm A\j
1) consecufive sides are perpendicular
2) diagonals are congruent
gV diagonals are perpendicular to each other

4) opposite sides are parallel
pacl a fectanle PW(U

-

13. A rhombus must be a squaré when its

1) consecufive sides are congruent
diagonals are congruent

3) opposite angles are congruent

4) diagonals are perpendicular to each other

14. A parallelogram must be a rectangle when its

1) consecutive sides are congruent

2) opposite angles are congruent X .
consecutive sides are perpendicular[Pf@/bl iwhar Lvius Soln rgh-ae)

4) opposite sides are parallel

15. Which of the following properties does not make a parallelogram a thombus?
1) diagonals bisect the angles
2) diagonals are perpendicular to each other
(3) opposite angles are congruent npt ot oF Yhe 3 wag +o pve ¢ {']’Jaﬂ:bgy

4) consecutive sides are congruent

16. Which of the following properties does not make a thombus a square?
1) Diagonals are congruent _‘ECT?;{‘ ? CL@‘MU pfqaefi‘j
Diagonals are perpendicular to each other A<
) Consecutive sides are perpendicular 1~
4) Consecutive angles are congruent

(al] ¢90 anglss)

17. Which set of statements would describe a parallelogram that can always be classified
as a rhombus?
I. Diagonals are perpendicular bisectors of each other. l/
1. Diagonals bisect the angles from which they are drawn. l/
I1I. Diagonals form four congruent isosceles right triangles. / must 1)8 o S@Ja/k

1) IandIl (et To= ¥ I’Ifalr’li IEIIIH whith musk be a fhamboy

2) land Il
N dils
Bueble i\ most
beq Sguall

%G 120



18. In the diagram below, parallelogram ABCD has diagonals AC and BD that intersect at

point E.
D C

Which expression is not always true?
1) LDAE=£BCE alt. o} &S 7
2) £DEC= /BEAVUNG@l X § d
é AC= DB < olligmaly 4 poh always (1.4 A
4) DE=EB . dgmly hiseh

Rach o0 YW
19. If ABCD is a parallelogram, which statement would prove that ABCD is a thombus?

1) £4BC= £CDA L d;@h\)é? ACL1BD R C
2) AC = BD 4) }l—B.LE":"D
ﬁlo

20. If ABCD is a parallelogram, which statement would prove that ABCD is a rectangle?

1) £ABC=ZCDA 3) ACLBD ] C
@) Ac=BD Corgileat Aoy 4) ABLCD ( [
A D
21. In rectangle ABCD, diagonals AC and BD intersect at . Which statement does not
prove rectangle ABCD is a square? pogl o (hamhos pmp,gfij ( C
() 4c=D5 lon givent dibponals
2) AB=BC (onSewhR Sidns Congnrent
3) 4C L DB Pefpendiclar chegpals
4) 4C bisects ZDCB AUy hixck the anles 7;( i,
22. Parallelogram BETH, with diagonals BT and HZ, is drawn below. B H
What additional information is sufficient to prove that BETH is a
rectangle? @flﬁﬁ dfC@onq‘lJ
) srime L dapmls BT = HE
2) BE|| BT | pax o‘@bﬁ%l\e 4) BE = AT
St | (seghix SidDy =
| E T

23. Parallelogram EATK has diagonals ET and AX. Which information is always sufficient to

prove EATX is a thombus? o
1) BALAT 3) BT = 4K ’
3 £4= AT (prsep AL 4) BT = AT
—
Silles =

= <

vy (31



Triangles/Parallel Lines Cut By a Transversal/Angles of Parallelograms

1) The three angles of a triangle add to equal 180°. Look for triangles.

*The four angles of a quadrilateral add to 360°.

2) Linear pairs add to 180°. Look for linear pairs.

3) Vertical angles are congruent. Look for an X (intersecting lines).

4) Given congruent sides: Isosceles triangle has congruent angles opposite congruent sides.

5) Given equilateral triangle: Equilateral triangle has angles 60, 60, 60.

6) Given angle bisector: An angle bisector cuts an angle into two congruent halves.

7) Given parallel: Extend parallel lines and transversal. Follow the transversal and fill in all
8 angles. If angles are the same (both acute or both obtuse), the angles are congruent. If
the angles are different (one acute and one obtuse), the angles are supplementary (add to
180).

8) Given parallelogram: Opposite angles are congruent and consecutive angles are
supplementary (add to 180)

—
1. In the diagram below, RCBT and AABC are shown with m£4 = 60 and mZABT = 125,

; A
What is mZACR? ME_C J
1) 125 YHotss=1%° —bs

P 115 . IS 1%Q

e g s
X=bos” L (e}, s s

2. In the diagram below, AZAMO is isosceles Wltl-. gé\ ‘8—)

. N o—

55° @’, 5~ —355
. 135~

If msL = 55 and msNOM = 28, what is mZN ?

CE 27

2) 28 AOV/)N X=J 28°

3) 42 43SEK=1¥0
4) 70 98 llSBi-x:
-153 —is3

3. In the diagram below of AACD, B is a point on AC such that AADBis an equilateral triangle,
and ADBC is an isosceles triangle with Find msC. LOLO ;

@ \x 3 A Dgé
Yxdao=(80
AN IN X IP=
150 QXW

7(% 51

|32



4. Given £ ABC with = 62° and side AC extended to D, as shown below. Which

valueofmeakes %= OB ﬁ A 74% "
M‘; =560 @

- \50

2 258G
o , D =iy

A C ,__:?ﬁ) ,(__9__ ?.
Bl x= 5

5. In the diagram of A ABC below, AZ bisects angle BAC, and altitude BD is drawn. If
msC = 50° and msABC = 60°, what is ms FEE?

ABIC M ANE

IoADirslf0  3sipa=ho 50
@ ,ij\tx:tso WAELY 35*??530
Ao _-llo a5 s f?;? s

A= X5~

6. In the diagram below of triangle MNO, £ and £O are bisected by MS and OF,
respectively. Segments MS and OR intersect at 7, and ms = 40°. If ms TAR = 28°, what
is the measure of angle O7S?

O
/1 M A)Z.Q‘Q;S
/o s BHX=(50 D5 hspin=lB0

s 2 CZ/‘X:[ 50 (Yix=I%0
}% | }’\ H? % Zud -9
M R

N )(:Z‘gﬁ/ X::-ég

AOT——S TS=70°

U+l =)
| 104x=150

1o IO

(=70
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7. In the diagram below, AZFE|| CGD, and G and GF are drawn.
[f msLEFG = 32° and mLAEG = 1377 what is MEGF‘?
1) 11° |50

L ~m %/
éﬂos"
NEze

-7 55“+>< *183
15 % e
8. In the diagram below, FAD || HC', and ABF and BC are drawn. If ms/FAB = 48° and

ms ECE = 18°, what is el ABC? )
A_& 50

i 0, qongislo 1H
, LX= 180 @
s
X=IH
» yﬁ
E - @
9. As shown in the dlagram below, ABC | EF‘G EE/
If msCBF = 42.5°, then L EBF i3
1) 42.5° / \ E&E \
o : A Y
o X#xdds= l“gﬁ - = O =
4) 137.5° 449 5= 189
) ARV
x=1305 \¥s”
o T2 . E Y Rds &
=R.75
10. In the diagram below, AB|| B—E—E, AF and BD intersect at C,msB =43 and
Ml CEF = 152°, TSR

Which statement is true?
1) msD= 28
2) msd=43°

QlnzacD =10

4) msBCE = 10905

RSB IKAKO %]

-7 +><‘.l80
—7| 1

e

1



Ay

PQMU 0% L?‘:*?’g‘

11. In the diagram below DE divides 4B and AC proportionally, m£C = 26" mZA = 82° K’-‘-"7?'2
and DF bisects ZBDE. ADB

A
The measure of angle DFE is L go° Sqnﬁx:;go
1) 36° 3) 720 S r=
@.54 MD_E" 4) 82° AN gﬁ@/ <=4 mb
X “lgo g QX:%%
X = PIEIREFP N .
O‘?A: ”’03 AxFld= P X=4 el =
B

~72 -3
12. In the diagram below of parallelogram ROCK, ms¢ is 70° and mLROS is 65°.

What is mZ X507 O
1) 45° ojfsite 5= 3) 115° 700
2) 110° AQ(@ @By 65 \
’)o+(05+)(-—- [
1?;6+>< ,)/ & (455D
s b R S K
=S S
13. In the diagram below, ABCD 1sapara11e10gram AB is extended throughBtoE an
CE is drawn. —
X& c g
Ind mZD = 112°, what is mZE9 N;) @
AA44°
56° A-l&g
3) 68° btk =60 2 _/8) \
4) 112° | Lo+ %2 A | B Y E
-1%

14. In the diagram of parallelogram FRED shown below. ED is extended to A. and AF'i 1s
drawn such that 47 = DF.

If m£R = 124°, what is mZAFD? ’Qq
1) 124°
2) 112° .

68° |

gﬂé@e
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15. In parallelogram ABCD shown below, the bisectors of ZABC and £DCB meet at E, a

point on AL,
If m£A = 68°, determine and state mZBEC . 5(0 IS0
\%0 B ¢ 1¥B1 T
- e Yo %o

A E D

16. In the diagram below of parallelogram ABCD, diagonal B2 and EF are drawn,
EF1DFC, msZDAB = 111°, and m£DBC = 39°, What is ms DEF?

B
By P I
& {30 TId0
130

17. In the diagraﬁ below, point £ is located insi uare ABCD such that A ABF is
equilateral, and C# is drawn. What is m/BEC) ")S°

A 1 B 140 5%
[”a
] £
D C

130



18. Quadrilateral EBCF and AD are drawn below, such that ABCD is a parallelogram,
EB = FB, and EFLFH If msE = 62° and mZ£C = 51°, what is mZ£FHEB?

13 1%
2% e
/ L2
=t M
\%S
i34
sk

19. Trapezoid ABCD, where AB|| CD, is shown below. Diagonals AC and DF intersect

MW at E, and AD = AE. If s/ DAE = 35°, m/DCE = 25°, and msNEC = 30°, determine
and state . AB0.

A Y AR "
3 3 3w I W
, s =53 )5 2 s
55 195 3;,,473’
E
53
PR} (as°
e B N C

132 137



Isosceles Triangles with Vocabulary
Isosceles triangles have congruent sides opposite congruent angles. The congruent angles
are called base angles and the non-congruent angle is called the vertex angle.

The angles of a triangle add to equal 180 °.

1. In AXYZ , ZX and ZZ are the base angles. If m/Z = 41°,find the measure of ZY .

gl 140
Lo -
B &
Z

2. In APQR, ZQ is the vertex angle. If £ =94°, find the measure of ZP.

1% &b
,_ﬁﬂ ’fg’: L]3

F Q B0

3. An isosceles triangle has a base angle of 40°. What is the measure of the vertex angle?

O <0

w0

4. An isosceles triangle has a vertex angle of 46°. What is the measure of one of the base

angles? q ] gO Bﬂi{.ﬂ
4 :.‘i/@ o ""‘___/
W. b 1 24

—y,




5. The measure of one of the base angles of an isosceles triangle is 42°/ The measure of
an exterior angle at the vertex of the triangle is %O

1) 42° 3) 96° .-—ﬂ
2 84° 4) 138° "4

6.In AABC, ZAand ZC are the base angles. Find BC

il 2042 K=l S
~h% ~’37<
\@c = I+

g" =—’:,)Cl )43

7.1n ADEF | ZFls the vertex angle If DF =5x+4, DE=12x—4,and EF =7x, find
DE. ‘/ ="Ix E
wt /\ B=lix-Y
6 77< - X —5Y D X
=Jx DE= 13(3)

|- ‘,Xn @

8. In triangle CEM, C& = 3x+ 10, ME& = 5x- 14, and Cif = 2x— 6. Determine and state the
value of x that would make CEM an isosceles triangle with the vertex angle at E.

300 7 \ i 33015

0= Qﬁ-lq
o™ HE Y

A=y

>3




Largest/Smallest Sides/Angles in a Triangle
The largest side is opposite the largest angle
The smallest side is opposite the smallest angle

| 1. What is the largest angle of AROY ? What is the smallest angle of AROY ?
s v lamsk e 15 20
Smallsk- a5 2R,

2. In triangle SPY, m.£S =35° and m£Y =70°. What is the largest side of triangle SPY?

150 3
f—’glg ~loz S
4 o5 757

3.In AABC, mZ4=45 m£B =60 and mZC =75 What is the largest side of A4BC ?
What is the smallest side of AABC 2 '

5 B s Lot
& RC {5 smalls -

line segment is shortest?
M cr [arf)h\‘()'?A(_BT
%mqmﬂ" o AJ»}T
75 il of Acer
Har fivie O
hew 0¥ AAST




n AABC, ZA= ZB and ZC is an obtuse angle. Which statement is true?
AB and BC igthe longest side.

BC and 4B is the longest side.

AB and BC is the shortest side.

ACYBC and Agés the shortest side. PV*——

i IIE

AC
ACE
AC=

c

5.1
X
Yo
AL

o

6. In AABC, mZ4 = 60, mZ53=80, and m<C=40, Which inequality is true?

AB>BC SHM AR = sme il
AC>BC LSM =
5 3) Py L<5S BL = iz midile
¥ BC<2A m<s Ao = large

7.In AABC, side BC is extended through C to D. If m<£4 = 30° and mZ4CD = 110°, what

is the longest side of A4BC? ‘ . A‘
AC , 3) 4B
2 5O 4) oD 160
70 i i'%
120 -100
100 & B

8. In the diagram of quadrilateral NAVYbeIow, mLYNA = 30°, ms/ VAN = 38°,
mAAVY = 94°  and mLVAY = 46°,

Which segment has the sh ($0
W & GhSLAN CAMD @ VA5MW C i

;s\blob 84° qq ISD
Wy \\\\ 4H(ﬂ ’_Iqo
“. 480
30° 38° > MD
N A

L}



Euclidean Proofs:
If it is not specified, prove triangles are congruent

To prove triangles are congruent, prove 3 pairs of sides/angles are congruent

To prove segments or angles, use CPCTC

*If you get stuck, make something up and keep on going!

1) Do a mini proof with your givens

Altitude creates two congruent right angles

Median creates two congruent segments

Line bisector creates two congruent segments
Midpoint creates two congruent segments

Angle bisector creates two congruent angles
Perpendicular lines create two congruent right angles
Parallel lines cut by a transversal create

Congruent corresponding angles (1 in, 1 out) OR congruent alternate interior angles (2 out) OR

congruent alternate exterior angles (2 out)

*Perpendicular bisector is perpendicular and line bisector (1 pair of congruent right angles, 1 pair of

congruent segs)

*1f segments bisect each other, they are both cut in half (2 pairs of congruent segments)

2) Use additional tools:
Vertical Angles are congruent (Look for an X)

Reflexive Property (A side/angle is in both triangles and is congruent to itself)

Isosceles Triangles (In a triangle, congruent angles are opposite congruent sides)

Addition and Subtraction Property (If you need more or less of a shared side)

*You must use three congruent statements to get one congruent statement for the triangles. The two that
you are adding/subtracting and the one that you want to prove in the triangle.

7. Given: UL = TE C

s@ﬁ;l‘i}%r s ] l%;ﬁ/\/b E
%U‘;L _TE ﬁgﬁeu P.GP?QP R
GoeE @ Y

Jif . BT

Parallelogram Theorems

Circle Theorems (Look for inscribed angles)

A parallelogram/rectangle/rhombus/square has:
Two pairs of opposite sides congruent

Two pairs of opposite sides parallel

Diagonals that bisect each other

Opposite angles congruent

A rectangle/square has:
Congruent right angles
Congruent diagonals

A rhombus/square has:

All sides congruent
Perpendicular diagonals
Diagonals that bisect the angles

Angles inscribed to the same arc are congruent
An angle inscribed to a semicircle is a right
angle

A tangent and a radius/diameter form a right
angles

All radii/diameters of a circle are congruent
Congruent arcs have congruent chords have
congruent central angles

Parallel Lines intercept congruent arcs

Tangents drawn from the same point are
congruent

To prove triangles are SIMILAR, prove AA = AA
[f asked to prove a proportion/multiplication:
1} Prove triangles are similar

2) Corresponding Sides of Similar Triangle are In Proportion (CSSTIP)

3) Cross Products are Equal
Work Backwards!

(,AAa) M&a—;j; AR AN
@ — ST
U E-Ep= (_]::E-Eﬁ Lfss poded e el

§43



Euclidean Proofs (Basic)

If it is not specified, prove triangles are congruent

To prove triangles are congruent, prove 3 pairs of sides/angles are congruent
To prove segments or angles, use CPCTC

*If you get stuck, make something up and keep on going!

1) Do a mini proof with your givens

Altitude creates congruent right angles

Median creates congruent segments

Line bisector creates congruent segments

Midpoint creates congruent segments

Angle bisector creates congruent angles

Perpendicular lines create congruent right angles

When given parallel lines:

Corresponding angles are congruent OR Alternate interior angles are congruent OR
Alternate exterior angles are congruent

2) Use additional tools:
Vertical Angles are congruent (Look for an X)
Reflexive Property (A side/angle is congruent to itself)

Mini Proofs
. Given: GE is an altitude

S—lalromb | Poason> o]
@gﬁ\s an  \Dgwen \

al F
=6 |y alblalt cleay gk
@).Fe6ZLDE - (&a e 9
2. Given: ON bisects .~ TNM T 0
lemint 40

@M angy DSk (foabs [mm‘
()6 beds 40 Juen SCUB :

j @ TN
LTNY)

3. Given: A is the midpoint of Dy

Slalonny \@3504) A
(D4 1 W il \@9

@0 WD’LN Oh mlt ks
| O Sty
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4. Given: CS bisects T4 c

Slakoras | Bosn S T
(DTS bseds T |(DYuta :

N =T @ i sty C[Palgj S
@) =04 [M&M/Pr Seaimepf
5. Given: KM bisects .~ SKI )
siclmns | Puasns N
O bdes 25er (Dawen K !

@L_SKMSLM 7 A Q'W biSeckst Cltale>

Mo Y sy,

6. CK is a median

oya) seumonty
7. Given: S_E||E-B-
%mu\;} i&qjo(m
VT O

R0l @0kl s @ by o
@ S NED= (? ko oy o ¥ j:)lQﬂUf ;’L&L

8. Given: /K | PN

Salements | Qzﬂsoni w6

W (
@/@)‘ TSLREE %ﬂ?ﬁ% ﬂgwmgpyg '
DT LN Uy gha

194



9. Given: U is the midpoint of BF u
Shelenaty | Poasons B%A
DIVES Hhe @WM -

ndpsm- oG8 g

Db midfoort (lealy . 1
OWTF  loyun syu) /L7/7V
10. Given: IE || RN s ’

Slabitoety | a5

FEnem | D9um

@ it s ek by o sl
Cltk. oyt (o1l s

~ 11. Given: C is the midpoint of AE

| & FE Q) ) wilpuk cleales. F
D= | G}y ey

12. Given: AK 1 DR

Sty )\ Pesons

O LT~ [T
© Rorethidar > ol
ULM*L)W‘ (0090 MY W{)m

13. Given: CT bisects ~ ATO

%W ) | thasoy s . E
O g
(@I ane by 0
|l [O@/U&A-- ol

(D K1

14§



14. Given: YO is a median

i‘lﬂ”ﬁﬂ‘b——
Do 15 qmedun

D0A

(D gien

@ TO=ON

(D h-mudan Cleales
w"&/ oat E,@/M/JB

15. Given: KA is an altitude

Shadenints | Pasons
YA an ([)&VM
@ }Cz{%r"rﬂl @An ol el Clegley

(DL TH=LNAL

(ot 119 cindly

16. Given: CL || HA

3 Jalomns

45005

() CL\\WA

(DS hen 2

(Do
ool s b b

a Aayesa|  Cleae Tonogt
ﬂ\lﬂlﬂa_ ekeno anyl )ﬂ

17. Given: KA bisects PR

Saorualy

| Poasons

(DB bigs PR
(> Pr=ke

Dyl
© ) lin bdecks (/)
Copapuant - ST

19



Reflexive Property and Vertical Angles

1. Given: None L
Prove: ALNM = ALNK '

Skelomuay | Geadons /\
WINSLR |0 @Slatin Poperty L
8 Given: None D

Prove: ADBA = ADBC

S Jatomaty { }Qﬁo&’xfz)n A

OR08 |0 Flowe fosely LN

D=y |0

3 Given‘: I;lc;%eE B
bwe W/JPI@ /

4. Given: None
Prove: AABC ~ AADE

Sk |\ Guswms B
(DA D i 90% .
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5. Given: None
Prove: AAEB = ABDA

Sledeneny

Qasons

DIB=A3

J

(Do Popery

6. Given: None

Prove ASAE = ARAB

5J@AQW

1

Do Son S

ORI

\

Overhal andey afe. pgbat

T Given: None

Prove: ATAE = ACAH

SJQ‘@”WJTLB QQS(‘)ILS

DcTheom \CD erhulangley are Goygpuant-

8. Given: None
Prove: ASBA=AEBR

Stalend 4 Paasny

O)LSBASL %840 WLUJ aﬂdg ale (quent

Given: None

5 , . ‘ Prove AB ADAE

O&P&D‘\% versal cmdp a Coyul

S R
T E

E
B C
X
AN D
E



Methods for Proving Triangles are Congruent

ﬁ o
I
>~
»Q

s
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Congruent Triangle Methods with Sequences of Rigid Motions
If a sequence of rigid motions is performed, the image is CONGRUENT to the original!

t. Which statement is sufficient evidence that ADEF is congruent to AABC?
AB=DEand BC=EF S5
£D= /4, /B=/E, 2C=sF AN B E
(3)) There is a sequence of rigid motions that

maps AB onto DE, BC onto EF, and AC

onto 5? 3 3 _S
“ﬁ There is a se r1g1d motions that D
onto AB onto DE, and C
4 B onto £E.
s © A .
nb”’“u‘j
2. Triangles YEG and POM are two distinct non-right triangles such that £G = Z3#. Which
tatement is sufficient to prove A FEG is always congruent to A POM?
}zg/_’E ZOand LY = /P AA A @ There is a sequence of rigid motions that AA S
maps ££ onto £O and ¥Z onto PO,
%[ Y& = PAE and yg PO A S_) There is a sequence of rigid motions that
_,—, maps peint-¥-ente-point P and ¥ onto
7 éﬁ ﬁk h >
3. In the two distinct acute triangles ABC and DEF, ZB = ZE. Triangles ABC and DEF
are congruent when there is a sequence rlgl motions that maps
1) Z£A4 onto £D, and £C onto AF 3 ZC onto ZF, and BC onto EF ASA
2) AC onto DF, and BC onto EF A33 M- 9sier it D, and 4B onto DE A 3

¥6 |50



L e 5 bsecs Eape S ademuty Eeqm
4p=pC (3D bbeds bl . .
Prove: AB = BC
@ AB2 R tuglt Dt thealy
D @ PDC-'-’\@TC %?3?{4‘ E&ngh )
% D=0 |G Oae by
bMBT pac
2, Given: HN | KA, KN = ANS:}ﬂ‘umlﬂ‘\ﬁ \&C{S’]{)\
P zirAN AHKNO) , SE | CDE?:UJ/) l _
(3 2 AN AN P/ iy
~ AN Jam-tipl-angley
W\“ o (g e
= Ut
n\\%ew ‘
3. Given: E alld_HA bisect c othergLHKN v C‘PCTEI
Prove: N4 = HO
WA biee
D@j SN (bl bickr s
WA
T S%M s a1 Congasy
Ve SAS
Given: IE|| RN, %% H AT %@Gﬂ
4. Given: TR L RN, HSJ_ E
Prove: SH =RT QeqSoqj .
| TE’“ E‘ﬁ oA
NI AL % ulll hwes eodiy @
S @TQ_LQ N m:&—: COl?SVOlf/)SD\IQ‘) gﬁg{tjﬁ @@WM‘\‘
2y
'TQAQL HSE ( &\Vl/) 2 Corm
JHSERSAT biprd e l%u Qa%gi@
gM\SEf\ATﬁA %@i\%’m "
- AS
Dsu=eT @ (PCTC .



To prove triangles are SIMILAR, prove AA = AA
If asked to prove a proportion/multiplication:
1) Prove triangles are similar
2) Corresponding Sides of Similar Triangle are In Proportion (CSSTIP)

o oo el S\o\onirls s
) ?@‘l IDC ® Jivea
1. Given Ailll“)g o —@A’,D'\LB %Qﬂdﬂlp’ (mes (,(A.% G

Prove: DCeEB= ABeDE LC3A leVQ&‘! cf&r\eam wert
a Minadt w ﬂdqul’j

ADE~ABFE- (3 A=Ak

V5 = & @ osme
DC-EB = ;@ -DE © C55 peducks are epual
Steemants | Bhasons

2. Given: BC L AC

BC LAC OBCLAG pELAB  |[Qgii X
DE | AB S, AC&- =, AED Pz{fp dar |ikes S copgomnt-

Prove: ACOAD AE.AB@ A—'ALA anyles

A &F(mvt p’UPz(i&l
@ MB~AKED B AR=AL

D @A=L _erssmy

B C @ A AD :AE 7{8_ Chss Proccts ale e

3. Given: AHCE AE  Slalauats

Irove L J @

E

! Suera.  (Dvokalandis ax wgoet
¢ @AME’“MIE (DM A

= - F
@ z.IL =W Er

¥ 15

) & . & %@g STP
(D% Prckets e epuy |



Skem | posons
JoE () UoLR&TRLES | Wgiun

* Giver: Uoﬁ e @ uBs=2 806 @WPM;AW L::EQ aim
rove: =0 | A £C COQQT)en NIN+aadge j
_TG) @LUSE:\L('ZSO ‘Euer«hblal@ll_} QI'EGJ@YJM]L
25 = E? 9, CS>STRP
iven: CA bisects ZABC = ZADE
= sldemrts 1 @ysons
Prove: B 4E = D+ AC TF bisech BAD | Uguen
02 LBACSLDAE (O nl biechrUsles 3z g
B QLM ADE gvin

@ E;CI_E =DE- A (o> prdeds a/e eque i

6. Tn ASCU shown below, points T'and O are Shalenuats | Basons
SU and CU = W
on 8T and CU, respectively. Segment OT is drawn CDLC:\ =T &‘j /]
Y, @L}Wmugﬂ)@pﬂ@

so that £ = £LOTU.

Cc

Prove: SCe QU =OT o SU ) "
@ALUVAITU @A
Sc or g .
9= = sgosmr
T @ SC-60=0TS0 Bhbss plchsare gonl
’ Slabmat)
C 0 v S AC
7. Given: AT?ER‘,Z—F L BC, E)‘LE%%—?;SE
Prove: FC e PB=DBe AC @ﬁlﬁ’ﬁ)@
@ AL PR

S




Euclidean Proofs with Parallelogram and Circle Theorems

Parallelogram Theorems

Circle Theorems

A parallelogram/rectangle/rhombus/square has:
Two pairs of opposite sides congruent

Two pairs of opposite sides parallel

Diagonals that bisect each other

Opposite angles congruent

A rectangle/square has:
A right angle
Congruent diagonals

A rhombus/square has:
All sides congruent

All radii/diameters of a circle are congruent
Angles inscribed to the same arc are congruent
An angle inscribed to a semicircle is a right
angle

A tangent and a radius/diameter form a right
angles

Congruent arcs have congruent chords have
congruent central angles

Parallel Lines intercept congruent arcs

Tangents drawn from the same point are

Perpendicular diagonals congruent

Diagonals that bisect the angles

1. Given: ABCD is a parallelogram sia\ewnb

3, 2 Prove: AAED = ACEB .

=, (D,MBLD i a paml(d@mm

= yvY S @ASEC

(‘%\ 3 R ° @) Ae=EC,BESB

) - —? @LEAD?JCE,AKDES‘LLBE
"-:‘_E; :.AED?A-BEC

(Dgiven

@q A p-ofam s offosike sidhs =
(& h pyfn o clgol, i bvek
G Apgin 5 otk gt s
Bvertiual andss are copgoen-

© SSSAAYASAARS

| qson)

e/
(D?{M s Q it oF oppsedes >
Ak reckangs Ny & Qip+-amly
il Cies 33 Sty
V)
aare

. . DpEDZAeE
2. Given: ABCD is a rectangle, M is the midpoint of 4C
; Ok s o fedade
M e
N is mdfoint & AC
AR
QA =4 B
Prove: LADE = LCDE OMS G '
@m iSg [homba
ChErT ‘
DESDE
O4 DeAE

Prove: DM = BM slaleminty
BeDAzBom
3. Given: ABCD is a rhombus, 4F = CE
- Shaleminty
! 3IESTE
O M= ne

| Coasn§
Oaws
h huabs s all Sicks =
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4, Given: SPIN is a square S\l‘l‘lemd Jd B @9603/]_\ - g

Prove: ASNI'= ASPI (DSPIN 3 q S‘ODQR— ®fMM

il P TP AT _
\ @W :@5(" NE Psie SidL
I ERiESSE QWHLM{Ij
“ & ASNz=4s o @iy T
N T | wh\so tigekandes aad

alletaale meidr ansics
5. Given: ABCD is a square, F/4 = AE
Prove: BF & DE Slaleminty

B c &Aﬂa) Sq_Spoae
) BA= Ap
+ EASAS

" 5 OLFARSLDAE
£ GARA=ADAE
E b=
6. Given: Parallelogram ABCD, EE‘—G, and diagonal DFB
Prove: ADEF ~ ABGF Salemiab) : 0
D c itk tem ABCL) a) WA
aediyer Gkl
: ). DRESLRFG el Mok il
Iperndrer  RlimahT O
; . Ir} parallelogram A‘BCD, ﬁatzd DE are perpendicular
;’or 3\1/::%%1:&% at points £ and bi _2 1-41-9”/&5 \ @ ns B
D o (D Putalipytam ABCD HA
T2 Ok patldoym > o sk =
L%\ Buphescir It hes Gaganbaleic
| (D BF el OF e popridisd~ (9 v e
o & b\ oo =
Y e Piponlih s Clede =" (
WeeeB N
0) A[)tA-:-JCEB YOS
OrEscE &) CPere

M



¥l B0 Mived C{-@(ﬁj

8. Given: Chords ADand BC of circle O intersect at E, AB = CD

Prove: BC = AD S'!-Q\anb [@CMGL
y O sH bguen
3
; % @ .BAE D M} inScrbed b Yhe
B ARESLLOE Sind afc aie Cpgnt
34 GABleslos  Bistsish
23 Bec=io \@}CKJ&.
9. Given: Circlig wig}_fliameters MOT and 4AOH.
Prove: MA = HT S4q1€/ﬂﬂn4j Qp@ﬂ §
A G)%*so_t' Beoi O AN i of a circleare s
j @:np A e @l/erjdml Ct‘m(l.s ak'=
BAnppTH  OSA=IH
O ihasiir @ oo
10. In circle Y, tangent LE is drawn to diameter TYL
and 7R L TE. Prove t@wﬁ baclupd | |
L E $1L¢L6W/tl;jd DqSon§
(DTQQQM{'LE i3 dlwy do @
dsumﬁk/‘gf‘f L gwm
213
Y| | @)sz TLE=, TR4 (ﬂam anJ ppl mla»l« ?l
| m Copjumt Tk Ay
; G o=l BN Popety
D\ 1B ARY %EM
re_ 1L GESSTTP
= >
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11. In the diagram below, secant ACD and tangent AB are drawn from external point 4 to (

cirele O,
Prove the theorem:  If a secant and a tangent are drawn to a circle from an external

point, the product of the lengths of the secant segment and its external segment equals the

‘length of the tangent segment squared. @5’;{3‘?9%%{2 bmﬁwm_ﬁ
(7 Sty

12. Given: Circle O, chords AB and CD intersect at £
Theorem: If two chords intersect in a circle, the product of the lengths of the segments of
one chord is equal to the product of the lengths of the segments of the other chord. Prove
this theorem by provin@ = CF - EDptworlz buc&na@_l)‘ |

qukm"ﬂﬂ Q?,@W_j
bl R (’2— A iy [y Can
=y faun
| @i =2 DAR @A’!ﬁi ihSonbecl

LR
(B Ao SamLqgrcate =

B
L (o e o> el
W(W\Q{lﬁj Blhked~AceR

I




Isosceles Triangle Theorem Mini Proofs

In a triangle, congruent angles are opposite congruent sides

If the given sides/angles are not sides/angles of the triangles you are trying to prove,
check to see if they make an isosceles triangle. Conclude the sides/angles opposite the
ones you are given.

. Given: ZABC = ZACB E@”B Q@Qﬂj
Prove: AADB=AADC @ / A2 AR (h g
A @ ]@, 8 VA @ Tn a Handq p Co@w}i%
Q196S QIR oSt Congpet Sides

B T

. —_— C
2. Given: CA = CB 5-\4*\8%&;) | QQQ 5oy
Prove: AADM = ABEM — .
OO | bgw

C 3, heyn @) T a thamk, gt
@ LAH AB angl@) ale. opfesite Coggwe/ﬂ-
Srd@

3. Given: MN = NT ZROS = ZRSO

Prove: AMOR = ATSR S—Lqiew 'H:S t @q SG/) )

(ﬂ ) NR=RT \ ann

& OmaeT DT o Aeant, foywent
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Addition and Subtraction Property Mini Proofs ,

& A= Sdstchisn ffoﬂ@
ﬁ.@‘(:@.&r 3. Given: ZHIN = ZHIC
Prove: ZBIC = ZHIN

- slaenmls %%g@m_/
- O renisM (g
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4. Given: LBIC = LHIN
Prove: Z8IN = ZHIC
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5.Given: LTLA= £TY0, LALY = Z0YL
Prove: ZTLY = /TYL
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6. Given: MN =

G) 3\\} en
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NE, ONz KE

Prove: MO = KN
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MN-0R = NE NE-KE

7. Given: UL=TE

Prove: UT = LE
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Euclidean Triangle Proofs with Additional Tools

Vertical Angles are congruent (Look for an X)

Reflexive Property (A side/angle is congruent to itself)

Isosceles Triangles (In a triangle, congruent angles are opposite congruent sides)

Addition and Subtraction Property (If you need more or less of a shared side)

*Y ou must use three congruent statements to get one congruent statement for the triangles. The

two that you are adding/subtracting and the one that you want to prove in the triangle.

7. Given: UL = TE o
Prove: UT = LE
T E
— e
és )

@ 2T

@mﬂm\/i PPty
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Triangle Proofs Using CPCTC
Prove the triangles are congruent
Use CPCTC in order to get what you need in order to prove what you are being asked to

prove. _
1. Given: LN bisects £ KLM %Mj ‘ @3}”‘ -
ZLKM= 2LMK _ (DIN bidscm| Ogilen
Prove: N is the midpoint of MK@ /MLNSY KL N %}m 0‘/5& 6&&0«' (Ytq‘l_f_-}
. o Coypoat angles
QLM Lm @ qyen

GINSLN Q) fedbaie Popecy
©AMNSARLN ) AMS > AAS

SRR bm=E O (PX
) At midpoint Cleake
ON 3Jl+ h;gdw @a{r@mﬂ!— 34 mirts

2. Given: ﬁ\u_ﬁ, KN = AN 54""”“"&1) N2275%! 1y
Prove: HN bisects ZKNA Q) [.m _La Qdiven
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5. Isosceles trapezoid ABCD has bases DC and 4B with nonparallel legs ADand BC.
Segments AE, BE, CE, and DE are drawn in trapezoid ABCD such that ZODE = £ DCE,
AELDE, and BE LCE.

Prove AADE = ABCE and prove AA£F is an isosceles triangle.

) d j‘LGJfPWnB ng,l by
- D Isose uRzod | (0oin
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Euclidean Parallelogram Proofs/Parallelogram Properties
To prove parallelograms: Always prove parallelogram first. You will probably have
to use congruent triangles with CPCTC to get at least one of the properties.

1. Quadrilateral ABCD with diagonals AC and BD is shown in the diagram below.

Which information is not enough to prove ABCD is a parallelogram?

) 4B=CDand 45| DC 2 7r,~ 5 ©

2) AB = CDandBCsﬁDﬂ WV

@D 4B=CDand BC || AD A% X
4) A_B“D_C'andE_CHEB@ A D

2. Quadrilateral ABCD has diagonals AC and BD. Whlch 1nformat10n is not sufficient to
prove ABCD is a parallelogram?

1) AC and BD bisect each other
2) AB=CDand BC = AD ﬁ;‘.ﬁ?w

3) AB=CDand 4B|CD £ &+

() 4B = CD and BC | AE@
¢

18 Quadrilateral BEST has diagonals that intersect at point D. Which statement
would rot be sufficient to prove quadrilateral BEST is a parallelogram?
1) BD=5Dand BD = TD

/zlsr}? 2) BE = 5T and B5 = TB
Xi? @D ES = TBand BE || T5 .
1/@4) ES|BT and BE | TS [§ T

4. In the diagram below, lines £ and m intersect lines 7 and p to create the shaded
quadrilateral as shown.

Which congruence statement would be sufficient to prove the quadrilateral is a

parallelogram?
1) Ll=Zband £9= 214 3) £5=/7and £10= £15
2) £5=/10and £6= /9 @45;49and_49g411

w8 |4



2}t and=H=9
Statemats

4) Lb=Fand-L0=7T]

| Prasery

5. Given: EA;EE, AB=SR

Prove: SABR is a parallelogram d ﬂ E'—_“‘BZ} A—-B'SSE
Q@SABR 5 a
/A H /B Parn oy
? L]
S vl R
6. Given: L= /2, /3= /4 sdg lemindy

Ven
,gz Patellobyom hey A (aiig
ot OARSHE Sicles Cdgm,mﬁ

Prove: NRQW is a parallelogram

Delze3,324
(3 QI N, RNNAW

slalemab

7. Given: E is the midpoint of SB, AE = ﬁ@ ;E 1_5 Wd{bw\-

Prove: SABR is a parallelogram S@:
A @S“‘E«:«g&f
3 BAESER
S
R

8. Given: AASR = ARBA

Vin

£10a

Q mwal;ll' C/@'fi“}
= Segmats
(B9

Prove: SABR is a parallelogram
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b s
29. Given: AASR = ARB
Prove: SABR is a parallelogram

(W
¥y

|
Tt

— | % i 5 vl i

4 % 3. Given: Quadrilateral ABCD, diagonal AFEC, AE = FC, BF L AC, DELAC, £l = £2
Prove: ABCD is a parallelogram. ;
B8 ¢ bhhﬁuﬁb

O fFxEC

O BFLAS pELIC

A b AFR¥LLED
L%

|0 %3k Given: WXRK is a parallelogram, K} L WX .
Prove: WXRK is a rectangle @ A8 i3 a Pyram

W, X
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(( 4 32 Given: BDEG is a parallelogram, BF bisects £ CBA
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0. ¥58. Given: MILO is a parallelogram, ZIMZ = ZOML, Wi L TL
Prove: MILO is a square

l X Slatends | Peasons
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4. Given: QUIK is a parallelogram, O = KU biec Ha angl and @ Cigphangl
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14. In quadrllateral ABCD, E and F are points on BC and AD, respectlvely and BGD and =
; hthat LABG = ZCDG, AB = CD, and CF = AF. Prove: #i = 56 ABEG?3 ADF&

—7© Stalomks  \Ruson .
O, Bezewe  \OJuq :
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1{ In the diagram of quadrilateral ABCD with diagonal AC shown below, segments GH

and EF are drawn, AE = CG, BE = DU, AH = CF, and AD = CB. Prove: £F = GH AAf_‘?’p}’ JC@H
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le. k4. Given: Parallelogram ABCD, BF1AFD, and DE L BEC

Prove: BEDF is a rectangle s,lq\l_emé AB j_% :@ ﬂj
i Wt an 480D \(Dgiven
) @éBA““ABCD %«jmﬂm o/l 3 coy
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[‘J‘.% Given: Quadrilateral ABCD, AC and £F intersect at H, £7|| AD, £7|| BC, and
= BC'. Prove: (EHCH) = (FEAH Wl chlé«mg , ,

W__ ; Dasons
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19. leen Quadrilateral ABCD, AR = CD, AB| D, diagonal AC intersects ZF at G, and

. Prove: Gisthe mldpoglt of EF. 3J.qlmu,d-) 1 PoaSen s
> O Az 2D, 311D | Daive, b b1 ek
mally oy paw Na s r
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20.In the dlagram below of quadrilateral FACT, BR intersects d1agona1 AT at E, AF | cr,

and AF = CT. Prove (AB){TE) (AE’)(TR) MMMB 2@2504)
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Perpendicular Bisector Proofs Multiple Choice

Perpendicular bisector creates

-two pairs of congruent triangles so all of their cotresponding parts are congruent due to
CPCTC

-two isosceles triangles

PN

The top 2 small triangles are congruent and the top big triangle is isosceles
The bottom 2 small triangles are congruent and the bottom big triangle is isosceles

1. In the diagram below of quadrilateral ADBE, DE is the perpendicular bisector of AB.
Which statement is always true? D

ZADC = £BDC 3) AD=BE
2) LEAC= LDAC 4) AE = AD

L

2. Line segment EA4 is the perpendicular bisector of ZT, and ZE and TE are drawn.

Which conclusion can not be proven? ;s

1) EA bisects angle ZET. v
Triangle EZT is equilateral. 2<
24 is a median of triangle EZT.

4) Angle Z is congruent to angle 7.

*

z v LA U7 T

3. Segment CD is the perpendicular bisector of AB at E. Which pair of segments does not
have to be congruent?

1) 4D,BD \»; C
2) 10,50
3 i A B

@DE,{_Z"E N

D 168 117



4.In AABC, BD is the perpendicular bisector of A2, Based upon this information,
which statements below can be proven?

1. BD 1s a median.

II. BD bisects ZABC. v~ :

III. AABC is isosceles. \/ Ar —+ Dl *
1) IandII, only

2) IandIII, only

3) Il andIII, only

@ I, 11, and III

5. In triangle MAH below, MT is the perpendicular bisector of 4.
Which statement is not always true?

l/l) AMAH is isosceles.@ﬁMﬂf’ is isosceles. l/3) MT bisects ZAMH A) ZA and
LTMHA are complementary.

P

A T H

6. Segment 4B is the perpendicular bisector of CD at point M. Which statement is always

true?

DG v
2) CD= 4B |
3) A4cp~ABCD X ‘ D
4) AACM ~ ABCM >¢

169 113
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Name S C hla nslfj
Mr. Schlansky

Calculating Distance

Calculate the distance between the following sets of points. Express in simplest radical form

1. (5,1) and (2,5)

; 1T
- o
T
:

PG b G s

d=vzir /95 =T d=10
d=Jav0
3.(2,5) and (-1,8) 4.(3,1) and (9,0)

T ‘ P i BN
l ...~1—.~.

v
=

2. (9,1) and (1,-5)

¥

d= 15 Ay
d=yom=
A=37%6m -



5. (-4,1)and (-1, 1)

¥
j—-_I._ Sp— ._._i_ SR, S

Y

IBREEN NN

( _

7.(-2,7) and (3, 4)

€3\ & a Stk
ook (o’

3
Py

l/k\- (/lj

s,

!

6. (10,-1) and (2, 4)

¥
r"‘"ﬁ
! _ |

A=Y Avhyr
I=rms
d=Joas
d=3%7
8. (9,0) and (-1, 5)
1 ]




P S

n= Ay e |
Name SCh lﬂ nb\iw AX /;::\

Mr. Schlansky ~/ Geometry
Calculating Slope
Calculate the slopes between the following sets of points. Express in simplest terms
1. (5,1) and (2,5) 2.(9,1) and (1,-5)
.
u e
= N - W e
L
e E
. i
[ 1]
& =24y b _2
m: A. = 'E'{‘ m* —"3 = =-
3 S
3.(3,10) and (-1,8) 4. (3,1) and (9,-1)
_ %% o 4 ko <2 .
. Lt m==73="3
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5.(-2,1) and (-4, -1)

¥

6. (10,-1) and (10, 4)

FTTTTTTTT
L i
; i [ o "
bt ks
o
1
» [0 ]

¥

8. (-3,1) and (5.2)

b

]
i
i
o ' =
e .
- T
o i
A Al il !
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Coordinate Geometry Proofs (
Distance (Length) = ,j Ax® +AY* = \kxz ~x Y+, -») ‘

Ay _ ¥, -
Xz — X

Slope =

Midpoint = (gverage x, average y) = (i;.ﬁ,.-l’l__g_&)
How do you prove...?

...an isosceles triangle? (2 Distances)

Two Congruent Sides

. ... a right triangle? (3 Distances)

Show the sides fit into Pythagorean Theorem

... a parallelogram? (4 Distances)

Two Pairs of Opposite Sides Congruent

... &a rhombus? (4 Distances)

All Sides Congruent

... a rectangle? (6 Distances)

1) Two Pairs of Opposite Sides Congruent

2) Diagonals Congruent

... a square? (6 Distances)

1) All Sides Congruent

2) Diagonals Congruent

...a trapezoid? (4 Slopes) ' ;

1) 1 pair of opposite sides parallel '

2) 1 pair of opposite sides not paraliel

...an isesceles trapezoid? (4 Slopes, 2 Distances)

1) 1 pair of opposite sides parallel

2) 1 pair of opposite sides not parallel

3) Congruent Legs

1. Graph the quadrilateral MATH: M(-2, -3) A(-1, -1) T(4, 2) H(3, 0). Prove that MATH
IS a parallelogrem but is NOT a rectangle. n ii H,h Nq {)Q'fé’lk%{am béfﬁ e i} has o) paly

4 Soppsikeds T .
P s mbadelapl Setese dlgpual et
e dU TP = i =T
i AR s e <1 = 0%

o dili= [o5iar= JasR =05
e A TS s = 06
T D) TR ISR betwse Hog hat e
e et SOt J
ISR bagsone Py o} have He
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2. A triangle has vertices A(=2,4), B(6,2), and C(1,-1). Prove that /A 4B¢ is an isosceles
right triangle. [The use of the set of axes below is optional.]
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T TTTTTTT0 beawse if has Jwo corgrvent S;dﬁ and i+
gidy fit vito Pythagotean Thaovem,
N AR THS =Jans = SE]
d (8= EF::@ ~J5en =3
ABA= (g = sl 2. T 08
x';) A2 T8 bewne thy e He 3ame xtme.

N

3. Quadrilateral PORS has vertices P(-2,3), O(3,8), R(4,1), and S(~1,-4). Prove that
PQRS is athombus. Prove that PORS is not a square. [The use of the set of axes below
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4. The vertices of quadrilateral MATH have coordinates 44(~4,2), A(-1,-3), T(%,3), and
H(6,8). Prove that quadrilateral MATH is a parallelogram. Prove that quadrilateral
MATH is a rectangle. [The use of the set of axes below is optional. ]
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5. Triangle ABC has vertices with coordinates A(-1,-1), B{4,0), and C(0,4). Prove that
AABC is an isosceles triangle but not an equilateral triangle. [The use of the set of axes

below is optional.]
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6. Quadrilateral ABCD has vertices A(3,1) B(-3,5) C(5,4) and D(2,6). Prove quadrilateral
ABCD is a trapezoid but not an isosceles trapezoid. ) ?‘(‘B N T 4o Pe3e IC’ betauso +
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7. In the coordinate plane, the vertices of ARST are R(6,-1), 5(1,-4), and T(-5,6). Prove
that ARST is a right triangle. State the coordinates of point P such that quadrilateral
RSTP is a rectangle. Prove that your quadrilateral RSTP is a rectangle. [The use of the
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% 4. In the coordinate plane, the vertices of triangle PAT are P(~1,~6), 4(=4,5), and I(5,~2). (
Prove that A PAT is an isosceles triangle. [The use of the set of axes below is optional.]

State the coordinates of K's
quadrilateral PART is a parallelogram.

Y
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eral PART is a parallelogram. Prove that
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q §. Given:AABC with vertices A(~6,~2), B(2,8), and C(6,~2). 4B has midpoint D, BC' has

midpoint £, and AC' has midpoint F.

Prove: ADEF is a parallelogram
ADEF is not a thombus

[The use of the grid is optional.]

B) R SPT, PRDRT becans Py e P
meﬁﬂrﬁg’\m‘ i

| m;m\. NG midpsink-BC. ndpon}AB
b () GEF
. (_% l_:g) (%I%] (-‘%i %)
AR py W8 G4
L\ e ol 0

nokq thomhisy betaise nokall Sidss are compend,

mdﬁu 44452 = ey =

b’ =2
jg;‘ = TFs = iRy = 0q]
Y untly t‘
A= ER 28K bovn Wy
W%—h E’m;ll.dﬂa»(g e J

A‘?M QJE;?W ¥y ot have



JO &, The vertices of rectangle NRQW are N(-2,5), R(2,5), Q(2,-3), and W(-2,-3). If A is the
midpoint NR, B is the midpoint of RQ, C is the midpoint of QW , and D is the midpoint

of WN , prove that ABCD is a parallelogram butuet-a rhombus,
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{{ 7 In the coordinate plane, the vertices of triangle ABC are A(0,10) B(5,0) and C(8,4).
Prove that Triangle ABC is a right triangle. State the coordinates of point P such that

B Fh=c

quadrilateral ABCP is a rectangle. Prove that your quadrilateral ABCP is a rectangle.
¥
.

OMBC is  nght Hnangl becavse i3
Sebs 53} ok fybrgaer

jang S Od B =
(1240 1 \ /):i, (ja - 14(91.
) N ( 1 ” Oi_@;’ i} ‘LJ_ 0;:5‘;5/4-@*()”

fem

ate =J2
m =Je

a4 we A= (dias
1AS = 128~

NABCP 3 a fectayle Fetase
: | ‘Jr hiy 2 ity oF omns,k sidy agment

| chigendls @pgmnt
aw'% VSR =GB Jat =305
APB =T =57 = o6
A = PR = T =S
‘?’ﬂ PASEL, PBEAC, PE= =AB bowse 4‘9
have e Same chshance

(3



‘9 (O/'q)
12. The coordinates of the vertices of AABC are A(1,2), B(-5,3), and C(-6,-3). Prove
that AABC is isosceles. State the coordinates of point D such that quadrilateral ABCD is
a square. Prove that your quadrilateral ABCD is a square. [The use of the set of axes

below is optional. ] ‘) MB(_ . SOSCE(QS LeCw)L 4(_”0 Iy 'dﬂ_S

n el e e am Een el
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13. The coordinates of the vertices of AABC are A(-2,4), B(-7,~1), and C(-3,-3). Prove
that A ABC is isosceles. State the coordinates of A 4'B' ', the image of AABC, after a

translation 5 units to the right and 5 units down. Prove that quadrilateral 44'C'C'is a
rhombus. [The use of the set of axes below is optional.|
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14. Given: Triangle DUC with coordinates D{-3,-1), Li-1,8), and C(8,6)

Prove: ADUC is a right triangle

Point U is reflected over D)C' to locate its image point, U', forming quadrilateral DUCU'.

Prove quadrilateral DUCU' is a square.

[The use of the set of axes below is optional.] \) ADU C oS q 3“ | '{ﬂq 'BQ _[9(’(4&5@
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Coordinate Geometry Applications

Slope: m = Ay
Ax

Distance: d = \f A +AY*

1. A quadrilateral has vertices with coordinates (-3, 1}, (0, 3),
(5.2, and (~1,-2). Which type of quadrilateral is this?

1) rhombus s a

2) rectangle m @‘ 3

3) square

@ trapezoid m

s
\

&l
o

—
—

AB|

4.2
o 2 7 x
\DC

=

2. Quadrilateral ABCD has coordinates A(2,0), B(6,-4), . : '
C(10,0), and D(6,4). ABCD cannot be %
1) thombus T
2) rectangle b D di
3) square T
@)) trapezoid

3. On the set of axes below, the coordinates of three vertices of trapezoid ABCD are

A2, 1), B(5,4), and D(=2,3).

Which point could be vertex C?

1) (1,5) é {=1,6)

2) (4.10) —_ )) (-3.8)
Dk nuAbe || 4o BF (St she)

nOA=-2_-L
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4. Parallelogram ABCD has coordinates A(0,7) and C(2, 1.
Which statement would prove that ABCD is a rhombus?

1) The midpoint of A" is (1,4). I dﬂ |
2) The length of BD is ~{40. Mﬂ qn“m%ﬂi‘
) The slope of B is % S bpes
D The slope of AB is -% mE: —_(f__g
9 —
I
l)LL‘: 3

5. Parallelogram QRST has coordinates Q(-3,2) and S(6,0).
Which statement would prove that QRST is a rectangle?

I Theslope of BT i - = diagond y

2 ] ~
@The length of RT is /85 Saima d:}k»;@

3) The midpoint of RT'is (1.5.1) dég-‘ Y Q> .

4) OR=ST d&—j—:m
A6 =355

6. The diagonals of rhombus TEAM intersect at P(2,1).

If the equation of the line that contains diagonal T4 is
y=-x+3, what is the equation of a line that contains

i S B [ \WHT
2) y=x-3 Negabie etial shoes

3) y=-x-1
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7. Square PQRS has
and R(1,2).

. onal with P(-3,6)
| f@ 32
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9. Rectangle ABCD has two vertices at
coordinates Af-1,-3) and B(6,5). The

slope of BC is (onser, M silrsL-
neahW Heido sloPes
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2) 7 4) 8 m-Lz =1
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8. In square GEOM, the coordinates
of G are (2,-2) and the coordinates of
O are (-4,2). Determine and state the

coordinates of vertices E and M. -4 -2
Ldepsy | m&p=6=3
o i - o "3_,.,, -
e bt mEN ==
- P
- ML o)
kj \"‘"—- i Lt =]
- L a4
b, —-T"‘-. —-$-_ —-::' e
PN . B
= 9,00 -
X L

10. Triangle RST has vertices with
coordinates R(-3,-2), 5(3,2) and ” B!

7{4,-4). Determine and state an =7
parallel to RT equation of the line ¥1= 3
at passes through point S. 9,2,
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Pythagorean Theorem

Look out for hidden right triangles where you may need to use a® +5% = ¢>
a and b are the legs
¢ is the hypotenuse

Find the missing side of each right triangle rounding to the nearest tenth if necessary

1. o o> 2, qPb=C?
Sg ié_ 2 =
H; - f ASHI? =22

4 "’g_éff% 12| \X Joes2

T =

3. 8 QQ D‘:CD' 4, QQ-‘:AQ-———'CQ'
2
o iyP=(7? PrR =25
£ D—_-;gf/ 25 X g';: 0)5’
x| A7 4w AT
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) 13 e ab=c’
JPH3° =% N 5925
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Ratios
If you see a ratio, put an x behind each number!

1. Right triangle STR is shown below, with m/T = 90°. Altitude TO is drawn to SOR, and
TQ = 8. If the ratio SQ: QR is 1§c4}‘determine and state the length of SR, S—-@ SAX

T ‘_‘“A q" {f% Sp= St

%‘35@ SP=20)

g : x=¢{

e W Yye

%
2. Circle O is drawn below with secant BCD. The e length of tangent AD s 24. ZB: e

If the ratio of DC' CB is 4.5, what is the length of CB? -
D3 W-E=W-E /ﬂ’ cB=sM
3) 16 o = Q- ¥ v (B =20
4) 4 m b7(4 3(0

@ Lhc

q X
3. The ratio of the measures of the angles of a triangle is %(3 :5. Find the measure of the
smallest angle of the triangle.
- . (g0 L 1% 2 bal
Q\,Q KA 45K = ‘
IOy =10 20%) =3k
o 10

4, In the d1agram below, quadrilateral ABCD is inscribed in circle O, and
D - mDA mAB: mBC = 2;3;5;5. Determine and state m< 5. s = o

. TR Irkde = ?»éro 3N =79,
(5 l 5

X= 2
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CONVERSIONS

1 inch = 2.54 centimeters
1 meter = 39.37 inches

1 mile = 5280 feet

1 mile = 1760 yards

1 mile = 1.609 kilometers

NASTIRIRNINAEE W WFRG DRI AR IMGLI MNGITGIGHIWEG NSO L

(Algebra I, Geometry, Algebra II)

1 kilometer = 0.62 mile

1 pound = 16 ounces

1 pound = 0.454 kilograms

1 kilogram = 2.2 pounds
1 ton = 2000 pounds

1 cup = 8 fluid ounces

1 pint = 2 cups

1 quart = 2 pints

1 gallon = 4 quarts

1 gallon = 3.785 liters

1 liter = 0.264 galion

1 liter = 1000 cubic centimeters

FORMULAS
Triangle A= %bh Pythagorean Theorem a +b =c
Parallelogram A=bh Quadratic Formula =22 Y i’z —4ac

2a

Circle A=mr Arithmetic Sequence a,=a; +(n-1)d
Circle C=nd or C=2ur Geometric Sequence a, =ar™
General Prisms V =Bh Geometric Series S, = E—'—E’;'i where r #1
Cylinder v =mrh Radians | radian = -'-?i degrees
Sphere V= -;fm“ Degrees I degree = 'F;T; radians
Cone V= »}m-"h Exponential Growth/Decay A=A .c‘” to) B,
Pyramid V= L] Bh
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